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1.0 INTRODUCTION

This report presents a summary of the qualification efforts performed for bobbin coil detection of axially
oriented primary water stress corrosion cracking (PWSCC) at dented tube support plate (TSP)
intersections with dent voltages < 2 volts, and for Plus Point (+Point) coil detection and sizing over all

dent voltages. The+Point coil length and depth sizing qualifications of this report extend the results of
Reference 8.2 to the full range ofmaximum depths. Depth sizing for the+ Point coil is based on

developing the complete length versus depth profile for an axial indication. Qualification is defined as

acceptance by an industry expert peer review, as described in Appendix H ofRevision 5 of the EPRI ISI
guidelines (Reference 8.1).

To supplement the available pulled tube database for axial PWSCC at dented TSP intersections, an

extensive set of laboratory specimens (40 TSP intersections with 56 indications) were prepared including
destructive exam results. These laboratory specimens are shown to provide very good simulations of
field NDE response and pulled tube crack morphology. NDE data collection for the laboratory
specimens included bobbin, + Point and Cecco-5 coils.

Blind NDE analyses by up to four analysts were performed on the PWSCC database prior to destructive
examination of the specimens. The blind analyses were used to refine the NDE procedures of Reference

8.2. The blind analyses are used to develop probability of detection (POD) and NDE uncertainty as a

function ofmaximum and average depth for axial PWSCC at dented TSP intersections including both
technique and analyst variability uncertainties. It is intended that the PODs and NDE uncertainties for
average and maximum depths be used for steam generator (SG) tube integrity evaluations for burst

pressure and leakage, respectively. The resulting PODs and NDE uncertainties from the blind analyses

are compared with the Appendix H results. The qualified NDE techniques for detection and sizing
developed in this report are further extended to validated techniques in Reference 8.33 through a NDE
Performance Test of field analysts to further refine the POD and NDE uncertainty correlations with
average and maximum depth. The final NDE uncertainties and PODs should be obtained from the NDE
Performance Test results. Reference 8.3 also extends the application of the sizing techniques to an

alternate repair criteria (ARC) for axial PWSCC at dented TSP intersections.

To improve production time during an outage, it is desirable to utilize the bobbin coil for detection of
axial PWSCC indications compared to a rotating, surface riding probe. However, the bobbin coil
detection capabilities can be affected by the magnitude of the dent voltage. The bobbin detection
qualification was conservatively limited to dent voltages up to 2 volts although the database included
dents up to 5 volts. Bobbin detection eliminates the need to detect and size small dents and significantly
reduces the number ofTSP intersections requiring+ Point inspection.

The available pulled tube database is described in Section 3. Preparation of the laboratory specimens

including demonstration of their applicability for simulating field data is given in Section 4. Section 5

'escribes the NDE analyses including analysis guidelines, development of the length and depth
adjustment procedures, PODs for maximum and average depths resulting from the blind analyses for the

bobbin, + Point and Cecco-5 probes, and comparisons of the NDE and destructive examination profiles.
NDE uncertainties for length, average depth and maximum depth resulting from the blind analyses are

given in Section 6. Section 7 describes the results from the Appendix H qualification peer review.

Q:dentpgms88 Dent NDE ReporttNDE Report 1998 Section 1.doc%1/08/99





2.0 SUMMARYAND CONCLUSIONS

This report describes the results of an extensive laboratory program to qualify bobbin and + Point coil
detection and+ Point sizing for axial PWSCC at dented TSP intersections.

Laboratory corrosion specimens were prepared to supplement pulled tube destructive examination
results in order to develop an extensive data base for qualification ofbobbin and+ Point coil detection
and + Point sizing. The laboratory specimens were mechanically dented and ovalized with cracking
obtained in a doped steam environment at elevated temperature. Following cracking, the laboratory tube
to TSP crevices were packed with magnetite to simulate the NDE response of packed crevices in
operating SGs. Pulled tubes with+ Point data include 3 TSP intersections with 4 axial PWSCC
indications and the laboratory database includes 40 TSP intersections with 56 indications. The database
spans maximum depths from about 8% to about 100% and lengths from about 0.1 to 2.5 inch. The
laboratory specimens are shown to be very representative of field indications and pulled tubes with
respect to NDE response and crack morphology.

Blind NDE analyses were performed for the specimens by up to four analysts for each indication.. These
analyses were completed prior to the destructive examination in order to develop estimates ofPODs and
NDE uncertainties including both technique uncertainty and analyst variability. These results were used
to refine NDE analysis procedures for further application to validation of the sizing techniques based on
a NDE Performance Test as described in Reference 8.3. Reference 8.3 also includes application of the
detection and sizing techniques to an ARC for axial PWSCC at dented TSP intersections. Procedures
are defined for adjusting+ Point lengths for coil lead-in and lead-out effects which tend to increase the
crack lengths and depths near the ends of the cracks. Adjustment procedures are also defined for
adjusting depths for low voltage (< 1.0 volt) to correct for overestimation of depths and for high voltage
(> 4.5 volts) to correct for a tendency to underestimate throughwall crack depths. The NDE techniques
were qualified to Appendix H of the EPRI ISI guidelines (Reference 8.1). The Appendix H peer review
provided qualification ofbobbin detection for indications in up to two volt dents, + Point detection for
all dent sizes and+ Point sizing of length versus depth profiles. The qualifications are documented in
the EPRI Performance Demonstration Database as ETSS 96012 for bobbin detection and ETSS 96703
for+ Point detection and sizing.

The blind analyses were performed for all available specimens and included the length and depth
adjustments. The Appendix H peer review evaluated a subset of the available indications and included
the length adjustment but not the depth adjustments. Consequently, the blind analyses provide the best
estimates for NDE uncertainties and show very good agreement with destructive examination results.
The resulting+ Point NDE uncertainties with mean error based on destructive exam minus NDE are:

Length
Average Depth
Maximum Depth

NDE Uncertainties from Blind Analyses
Mean Error Standard Deviation

-0.04" 0.11"
-3.53% 7.16%
-4.98% 11.95%

+95% Uncertaint
0.14"
8.27%
14.75%

These results provide acceptable sizing capability for tube integrity assessments and alternate repair
criteria applications. The blind analyses NDE results include application of the procedures for length
adjustments and depth adjustments for low (< 1.0 volt) and high p 4.5 volts) voltage indications. Even
with application of the depth adjustment procedure, the NDE analyses tend to overestimate crack depths
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particular for shallow indications with maximum voltages less than about one volt. Destructive
examination depths are based upon corrections for uncorroded ligaments and are averaged over the 0.16"
+ Point coil field length consistent with the recommendations in Section H.2.2.1g of Appendix H of the
EPRI ISI guidelines (Reference 8.1) and the needs for tube integrity evaluations.

The PODs obtained from the blind and Appendix H analyses are in very good agreement as shown
below. The detection procedures used for the blind and Appendix H analyses were identical. However,
the Appendix H evaluations were based on a subset of the available specimens.

Max. Depth > 34%
Max. Depth > 30%
Avg. Depth > 30%

0.939
0.944

POD at 90% Confidence
Blind Analyses Appendix H Review

Bobbin + Point Bobbin + Point
0.88 0.89
0.85 0.94
0.87

The bobbin coil PODs for small dent voltages are 0.88 and 0.89 at 90% confidence for maximum depths
> 34% from the blind and Appendix H analyses, respectively. The blind analyses show a bobbin coil
PQD of 0.87 for average depths > 30% compared to a corresponding value of 0.85 for maximum depth
over the same depth range. Both the blind and Appendix H results show a+ Point PQD of0.94 at 90%
confidence for maximum depths > 30%. The blind analyses show a+ Point coil POD of0.944 for
average depths > 30% compared to a corresponding value of 0.939 for maximum depth over the same
depth range.

NDE data were also collected for most of the laboratory specimens with the Cecco-5 coil. The resulting
Cecco-5 PODs at 90% confidence for depths > 30% are 0.92 for maximum depth and 0.98 for average
depth which show detectability comparable to the+ Point coil for depths > 30%. The existing Appendix
H qualification (ETSS of the Cecco-5 probe for detection of axial PWSCC was not extended to
include the specimens of this report. Allthe resulting PODs exceed the EPRI ISI guidelines for
detection qualification of0.80 at 90% confidence.

PQDs and NDE uncertainties are evaluated separately for average and maximum depth. Average and
maximum depth values are intended for tube integrity analyses ofburst pressure and leakage,
respectively.
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3.0 PULLED TUBE DATABASE

3.1 Introduction

This section describes tube pulls for PWSCC at dented TSP intersections that have provided crack
length versus depth profiles for use in comparisons with NDE predictions. The pulled tubes also define
the associated crack morphology for comparisons with laboratory specimens simulating PWSCC at
dented intersections. Depth profiles have been obtained by destructive exam for three pulled tubes with
four indications pulled in 1995 from Diablo Canyon Unit 1, and destructively examined in 1996. One of
these (R12 C32-1H) was originally archived in 1996, but eventually destru'ctively examined in 1998. In
1993, tube R21 C64, which contained an axial PWSCC indication at 1H, was pulled from Sequoyah
Unit 1. PlusPoint inspection techniques were not available in 1993, and therefore, this indication is not
included in the +Pt sizing or detection databases.

3.2 Diablo Canyon Unit 1 Pulled Tubes

In 1995, three tubes were removed from Diablo Canyon Unit 1 for axial PWSCC indications at dented
TSP intersections. The tubes were R10 C22, R12 C32, and R21 C43.

3.2.1 R10 C22 1H

There was no reported dent voltage at this elevation. Field bobbin and+Point data was NDD.
Destructive examination showed no SCC.

3.2.2 R10 C22 TSP 2H

Field bobbin and+Point inspection detected axial PWSCC indications at this elevation. The dent
voltage was 2.4 volts. The field call using the+Point probe was a 0.31" long SAI. Blind analysis
(Analyst 3) field +Point data indicates a flaw length of0.16" and 49% max depth using the length and
depth adjustment procedures given in Sections 5.7 and 5.8. Burst pressure was reported as 12437 psi.
Destructive examination identified the burst crack as 0.122" long, 38% max depth, 23% average depth.
The flaw extended from 0.358" below the top of the TSP to 0.480" below the top of the TSP, or slightly
below the centerline of the TSP. No uncorroded ligaments were found in the burst crack. Figure 3-1
presents the destructive examination length vs. depth profile for the flaw as well as+Point sizing
analysis results (blind analysis). No secondary flaws were observed in the destructive examination. The
non-degraded freespan burst pressure for the tube was 12554 psi. Based on the difference between the
flawed and unflawed burst pressures ofonly 0.93%, it is judged that the degradation present had
virtually no effect upon the burst pressure. R10 C22 TSP 2H is the smallest indication of the available
pulled tube results.

3.2.3 R12 C32 TSP 1H

This intersection was originally archived, and was not destructively examined until 1998. Field bobbin
and+Point inspection detected axial PWSCC indications at this elevation. Dent voltage was 1.1 volts.
The field call using the+Point probe was a 0.75" long SAI. Blind analysis (Analyst 3) field+Point data
indicates a flaw length of 0.67" and 75% max depth using the length and depth adjustment procedures
given in Sections 5.7 and 5.8. Elevated temperature laboratory leak testing was performed at 616', and
pressure differentials up to 2555 psi. No leakage was reported. Burst pressure was reported at 7940 psi.
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Destructive examination identified the burst crack as 0.702" long, 97% max depth, 58% average depth.
At the maximum depth region, )90% deep degradation was reported for approximately 0.10". As no
leakage was reported during the leak testing, the non-degraded portions did not tear during the freespan
leakage testing. The crack extended from the top edge of the TSP down to 0.702" below the TSP top.
The macrocrack was comprised of7 intergranular microcracks that were parallel and aligned in a narrow
axial band. Of the 6 ligaments separating these 7 microcracks, 4 had ductile features, that is, they were
determined to be tom during the burst test. Figure 3-2 presents the destructive examination length vs.
depth profile for the flaw as well as +Point depth sizing blind analysis results.

3.2A R21 C43 TSP 1H

Field bobbin and+Point inspection detected axial PWSCC indications at this elevation. The dent
voltage was 3.9 volts. The field call using the+Point probe was a MAI,with crack lengths of0.35" and
0.97". Blind analysis (Analyst 3) field +Point data indicates a flaw length of0.97" and 63% max depth
for flaw 1 and length of 0.29" and 43% max depth for flaw 2. Ovalization limits based on field UT
indicate a maximum ovalization of 0.016" (0.08" radial ovalization) was present. Laboratory leak
testing was not performed. Burst pressure was reported as 7837 psi. Destructive examination of the
burst crack indicated a macrocrack length for flaw 1 of0.991", 98% max depth, 50% average depth.
The indication was ) 85% deep only over about 0.15" length, and the maximum depth of98% extended

for 0.048". The second indication about 180'rom the burst opening was found by destructive exam to
be 0.277" long, 39.4% average depth and 50% maximum depth. Depth versus length profiles for these
two indications were obtained from the destructive exam and are given in Figures 3-3 and 3-4. Four
uncorroded ligaments totalling 0.033" wide were found in the burst crack and two ligaments totalling
0.022" wide were found in the secondary crack. These ligaments are a small fraction of the corrosion
lengths and adjustments to the average depths for the ligaments would be only a few percent. The burst
crack extended from 0.14" above the TSP to 0.101" below the TSP.

The destructive examination measured a 4 mil radial dent. Field UT (Figure 4-14) measured a radial
dent of 8 mils at this intersection. In some tube pulls at dented intersections, the pulling operations
distort the field dent due to the high pull forces through the dent and the hard magnetite may act to
distort the original dent profile. Thus, it can only be concluded that the dent was likelybetween 4 and 8
mils. The PWSCC axial cracks at dented intersections tend to form at the minor axis of tubes ovalized
by denting. This is shown by the UT inspection results ofFigure 4-14 which shows the two axial
indications about 180'part at the minor axis of the tube. The two macrocracks were identified with no
other degradation.

3.3 Sequoyah Unit 1 Pulled Tubes

Tube R21 C64 was removed from Sequoyah Unit 1 in 1993. This tube contained a 14 volt dent at TSP 1

hot. Field RPC evaluation (0.080" mid range coil) indicated a 4.8 volt axial indication, 0.4" long,
located just above the top of the TSP. Review of the field data indicated a second axial indication

180'rom

the first indication, approximately 0.3" long and extending from the top of the TSP down. After
tube pull, the dent was present for approximately 4 inches above the TSP, indicating that the denting at
the TSP caused geometric deformation of the tube and the axial flaw during tube pull. Laser micrometry
indicated that just below the TSP, the tube was a uniform OD of 0.874". Just above the bottom of the
TSP, there was highly localized denting with a radial displacement (from nominal) of0.012". Atjust
below and just above the top of the TSP, the denting was more ovalized, and affected the tube over a
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larger angle. The difference between the maximum and minimum diameters of the ovalized region were
0.024" for these two locations.

Laboratory eddy current testing was performed. The bobbin dent voltage was reduced to 7.7 volts, and
the ID flaw voltage was reduced to 2.3 volts by RPC.

After tube removal, the TSP 1 hot region of R21 C64 was leak and burst tested in a freespan mode, that
is, the intersection was burst tested with no TSP restraint present. Leak testing was performed at a
temperature of 613' at pressure differentials of 1500 psi and 2650 psi. No leakage was detected. The
measured burst pressure was 8161 psi. The burst opening length and width was 1.331", and 0.285",
respectively.

Following burst testing, the burst crack was examined. The total crack length was 0.32" with a
maximum depth near the center of the flaw of96% throughwall and average depth of 62% over the
length of the crack. There were no ductile ligaments in the macrocrack network.

3.4 Corrections to Depth Profiles for Uncorroded Ligaments

The prototypic crack morphology for PWSCC at dented TSP intersections is crack initiation as narrow
bands of short microcracks which grow together to form well defined axial macrocracks. Uncorroded
ligaments may remain within the macrocrack either in the plane or out of the plane of the macrocrack.
The remaining uncorroded ligaments tend to reduce the eddy current response, reduce the effective
average depth of the crack relative to no ligaments and increase the burst pressure of the indication. In
general, the extent and effects of uncorroded ligaments are greater for ODSCC (particularly
circumferential ODSCC) than for axial PWSCC at dented TSP intersections. For the laboratory
specimens of this report, all uncorroded ligaments were sized so that'the effects on average depth could
be quantified, as discussed in this section. Tabulations of the destructive examination depths including
ligaments are given in Appendix B.

Given the uncorroded ligament areas, the average crack depths can be adjusted for the ligament area.
The ligament adjustment is applied as a reduction of the corroded crack area which requires that the
corroded area and ligament area be averaged over some axial length to make the correction. The field
spread of the+ Point coil is at least 0.16 inch. The destructive exam depth profiles and ligament areas
were developed as running averages over the 0.16" coil field spread. The use of running averages over
the coil field spread to compare destructive exam with NDE helps to identify the meaningful differences
between profiles by eliminating the more rapid fluctuations in the data. For tube burst considerations,
the ligaments perpendicular to the plane of the crack would fail in shear. The structural effectiveness of
ligaments in shear is about 60% that of uncorroded area in tension. Therefore, the ligament adjustment
reduces the uncorroded ligament area by a factor of 0.6 when developing the ligament adjusted running
average depths.

The uncorroded ligament area for the prototypic laboratory crack specimens (excluding specimen 13)
was found to be the largest in specimen 8, crack 2. This indication is used to show the effects of the
ligament adjustment process. Figure 3-5 compares the as-reported destructive exam crack depth with the
0.16" running average of the reported depth. As expected, the running average smooths out the reported
fluctuations in the experimental depth profile. The ligament area and ligament corrected depth profile
are also shown in Figure 3-5. The ligament correction of -4.34% to average depth for this indication
bounds the other laboratory specimens. Figure 3-6 (forpulled tube R12 C32) includes the ligament
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corrections to the reported running average of the reported depth. The ligament correction of -1.88%

bounds the other pulled tube specimens. The ligament corrections, while small for the PWSCC
indications at dented TSPs, tend to improve the agreement between NDE and destructive exam. The

impact of the running average destructive exam upon the as-found destructive exam for pulled tube R21

C43, Crack 1 is presented in Figure 3-7. Ligament corrections are not available for this pulled tube.

Ligament corrections for specimen 13, which has microcracks not joined by corrosion to form a well-
defined macrocrack, are shown for crack 5 in Figure 3-8 and crack 1 in Figure 3-10. Without the

running average of the depths, the local depths vaiy sharply over the length of the crack. The ligament
correction to crack 5, the burst crack for this specimen, is 5% on average depth. This sample clearly
demonstrates the importance of a running average for comparisons of destructive exam and NDE results.

The specimen has a point that is 100% deep while the running average maximum depth is 51.3% as

corrected for ligaments. As shown in Figure 3-9, the running averages from destructive exam and NDE
lead to excellent agreement on the maximum depth (51% vs 51.3%). Similar results are seen for Crack 1

in Figures 3-10 and 3-11.

The destructive exam, maximum and average depths with and without ligament corrections for each

laboratory specimen are given in Appendix B. The ligament corrections to average depth vary from a

few tenths of a percent for most specimens to the maximum of -4.34% for prototypic sample P8-2, and

5% for non-prototypic sample P13-5. Both of these samples were from the 1996 sample set, which
targeted the production of large PWSCC indications. The ligament correction to the maximum depth is

often more affected by the running average over 0.16" than by the ligament correction. The running
average reduces local 100% depths to less than throughwall unless the length of the throughwall is

continuously ) 100% for 0.16" or more. This is typically not the case and the running average maximum

depths are ( 100%.

3.5 Crack Depth Profiles for Pulled Tubes

Four pulled tube indications with crack length/depth profiles for axial PWSCC at dented TSP

intersections are currently available for this program as described in Section 3. Destructive exams for a

few other pulled tubes provided only maximum crack depth and are not used in this program. The NDE
analyses for the four Diablo Canyon indications were performed by two analysts as "blind" analyses

completed before the destructive exam results were available. Tabulated crack depth profiles for these

indications are given in Appendix C while a graphical representation of the destructive examination

depth profiles are also presented for each of the pulled tube depth profiles in Figures 3-1 thru 34.

Figures 3-1, 3-2, 3-3, and 3-4 provide comparisons of the NDE depth profiles with destructive
examination results for the four pulled tube indications. Field UT depth profiles are also given where

analyzed for supplemental information although not used in this report. Results are given for the as

measured NDE profiles and as adjusted for end effects of the Qaw on the NDE response. The length

adjustment procedure for end effects is described in more detail in Section 5.7 and the adjusted results

are included in this section for ease of comparison.

It is seen that the agreement between NDE and destructive exam is quite good for length (< 0.1"

differences) and average depth (typically( 5% difference) when the length adjustment is made. For the

smallest indication in R10C22 (Figure 3-1), the NDE results tend to overestimate the destructive exam

results for average depth and length. For the larger indications, such as R12 C32 1H Flaw 1 and R21

C43 1H Flaw 1 (Figures 3-2 and 3-3), the NDE results tend to underestimate the desctructive exam



results particularly for maximum depth and length. The comparison between average depths for
destructive exam and blind analyses shows excellent comparison.

3.6 PWSCC Crack Morphology for Pulled Tubes

The pulled tube results for axial PWSCC at dented TSP intersections show a common crack
morphology. The indications form as one or two macrocracks about 180'part. The individual
microcracks forming the macrocrack are typically longer than ODSCC microcracks, and well aligned
axially such that circumferential ledges or ligaments between microcracks forming the macrocrack are
short. The narrow bands of microcracks indicate a process that is more stress driven than initiation of
ODSCC which shows bands of microcrack initiation sites distributed extensively around the tube
circumference. The indications are found at the minor axis ofdent ovalized tubes where the ID hoop
stresses are a maximum. Only two of the four macrocracks depth profiled were found to have remaining
uncorroded ligaments and these ligaments were a small fraction of the macrocrack length.

In summary, the crack morphology for PWSCC at dented intersections is that of one or two macrocracks
well aligned axially with only a few uncorroded ligaments and little or no other ID axial cracking at the
intersection. This relatively simple morphology is conducive to obtaining good accuracy in NDE sizing
of these indications.
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Figure 3-2: Destructive Exam and Blind Analyses+Point Depth Profiles for
R12C32, TSP 1H-Crack 1
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Figure 3-3: Destructive Exam and Blind Analyses+Point Depth Profiles for
R21C43, TSP 1H - Crack )
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Figure 3-4: Destructive Exam and Blind Analyses+Point Depth Profiles for
R21 C43, TSP 1H - Crack 2
Mid-Range+Point, 300 kHz
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Figure 3-5: Comparison of As-Reported Destructive Exam Depth
with the 0.16" Running Average of the Reported Depth; 1996 Lab Sample P8 - Crack 2

Mid-Range +Point, 300 kHz
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Figure 3-6: Ligament Area and Ligament Corrected Depth Profile Example for
Pulled Tube R12C32
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Figure 3-7: Effect of Ligament Corrections Upon Destructive Exam Profile
R21C43 - Crack 1
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Figure 3-8: Laboratory Specimen 13 Crack 5
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Figure 3-9: Laboratory Specimen 13 Crack 5
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Figure 3-10: Laboratory Specimen 13 Crack 1

Comparison of Depth Profiles With and Without Ligament Correction

100%

gp

80%

- +- Uncorrected RA~ Corrected RA~- Lig. Eq. Depth~ Dest. Exam

70%

600l

O
0

50%
r

4P'I
I-

Avg Lgth Max
Depth Depth

Uncorrected RA 36.6%

Corrected RA 35.4%

56.8%

56.2%

Dest. Exam 36.6% 1.8 95%

30%

20%

1P'l

p

0.2 0.4 0.6

~mme,
0.8 1

Axial Distance (in.)

1.6 1.8

3-15



Figure 3-11: Laboratory Specimen 13 Crack 1

Comparison of NDE with Ligament Corrected Depth Profile
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4.0 LABORATORYSPECIMEN DATABASE

4.1 Introduction

Laboratory specimens were prepared to reduce the financial and radiological dose impacts associated
with tube removal, as well as to expand the range ofparameters which characterize axial PWSCC flaws
at dented TSPs. The intent of the laboratory specimen program was to produce flaws of varying length
and depth, in varying sized dents, which are considered to be representative of the pulled tube database
both in flaw characterization and dent profile. Two sets of laboratory specimens were prepared; one
from 1996 produced predominantly ovalized dent shapes, and one from 1997 which produced a
combined ovalized/locally exaggerated dent shape.

4.2 Preparation ofLaboratory Specimens

4.2.1 1996 Laboratory Samples

The 1996 laboratory samples were prepared by ovalizing the tubes in a clamp device which used 2
rounded edge flat steel plates to transfer the denting force to the tube. The samples were ovalized, and
the clamp then removed during exposure to the corrosion media. Difficultyin initiating PWSCC flaws
was encountered, and a revised approach was undertaken in order to generate the desired flaws. The
clamp device used to cause the initial ovalization was left on the tubes during the exposure to the ID
cracking media. The application of the clamp during cracking exposure retained high residual stresses in
the tubes by preventing springback of the tube due to material elasticity. The flaws generated in this
portion of the program were significant, with typical lengths approaching one inch and typical average
depths approaching or exceeding 90%, with most of the flaws experiencing 100% throughwall
degradation. The objective for this phase of the program was to develop large flaws to support+Pt
sizing qualification for indications potentially challenging to tube integrity limits. Following cracking,
TSP simulant collars were placed at the approximate midpoint of the ovalized area and the tube to TSP
simulant crevice was packed with a magnetite/copper slurry. Afterpacking, the sample was baked at
low temperature (400') to solidify the slurry product, thereby adhering the TSP simulant collar to the
tube.

4.2.2 1997 Laboratory Samples

The objective for preparation of this group was to obtain a wide range ofdepths for NDE sizing
qualification and to obtain low voltage dents (principally <2 volts) for qualification ofbobbin detection.
The 1997 laboratory samples were prepared using a more localized denting force application. These
samples used a 3/4" thick carbon steel TSP simulant with an enlarged tube hole diameter of0.900"
(compared to the typical TSP hole diameter of approximately 0.891"). At the center of the 3/4" TSP
thickness, a screw thread was applied through the thickness of the TSP, normal to the longitudinal axis
of the tube. A set screw was used to apply a denting force to the tube. The set screw sizes ranged from a
6-32 (0.112" major thread diameter) to a 5/16-16 threadform (0.312" major thread diameter).

Specimen "strings" were used to reduce the total number of samples and tube length required. These
strings were comprised of a 7/8" OD tube section approximately 21" long. Five separate TSP simulants
spaced on 3" centers were applied to the tube. A schematic of the specimen string is provided in Figure
4-1. Most of the strings used a consistent set screw size for each of the TSP simulants on the string. For
most of the strings, a consistent torque was applied to each TSP on the string. This acted to produce
similar sized flaws in each TSP intersection of the string. In some cases, set screw sizes as well as torque



levels were varied for each TSP intersection on the string. The tips of the set screws were machined flat
to the minor thread diameter for smaller set screws and machined flat to a diameter of 0.130" for the set

screws with minor diameters larger than 0.130". The flat tips of the set screws were produced to more
accurately recreate the field dent shapes based on UT results. After exposure to the cracking media, the
tube to TSP crevices were packed with a magnetite/copper slurry. To ensure adequate packing, the tubes
were vibrated while the slurry was pressed into the crevice using a specially designed device. The
packed crevice conditions were utilized to produce a crevice condition which best simulated actual plant
conditions.

The laboratory specimens were prepared using mill annealed Alloy600 tubing of7/8 inch OD and

nominal 50 mil wall. Material certifications for the tubing are given in Appendix F. The tubing used for
the 1997 specimens was selected from heat 2650, which is highly sensitive to cracking. The available
tubing from this heat had wall thicknesses towards the upper tolerance range with typical thicknesses in
the range of 52 to 54 mils.

4.3 Dent Profiles

The axial and circumferential dent profiles for the 1997 laboratory samples were judged to represent an

equal or more challenging profile compared to the pulled tubes. The pulled tubes exhibited an ovalized
pattern in the circumferential direction, with a localized area ofcircumferential deformation.
Profilometry of field dents show dent shapes ranging from only ovalization to varying degrees of
ovalization with local deformation superimposed on the ovalization. The flaws typically developed in
this locally deformed area, with a secondary flaw sometimes observed approximately 180'rom the main
flaw, at the minor axis of the ovalized region. The circumferential denting pattern in the 1997 laboratory
samples resulted in small amounts ofovalization, particularly in the samples with the smaller set screws,
and pronounced local deformation at the set screw with respect to arc length extent affected. In the axial
direction, the set screw interaction resulted also in a more pronounced localized deformation, whereas

the pulled tubes tended to exhibit a more uniform denting profile which typically extended for nearly the

entire TSP thickness. This more pronounced tube deformation, in both the circumferential and axial
directions, has a tendency to increase liftoffeffects in surface riding probes, as well as reduce bobbin
probe detection capability compared to more generalized ovalization conditions, as seen in the field
co'nditions. Table 4-1 presents a summary of the dent sizes both at the set screw and 180'rom the set

screw, or at the minor axis. Thus, the laboratory dents simulate the field dents that are more challenging
with regard to NDE detection and sizing. Dent profiles for the laboratory specimens were obtained by
laser profilometry for the ID silastic molds (Section 4.4) of the specimens. The laser profilometry dent

profiles are given in Appendix H of this report. Most specimens were also ID profiled using UT. The
UT dent profiles are given in Appendix G of this report.

4.4 Silastic Mold Crack Indications

Following corrosion testing, silastic molds were used to provide for a general indication of crack length
and distribution and to assess general crack production (1 or 2 flaws). Dye penetrant was applied to the

tube ID surface, permitting the penetrant to enter the crack faces. Liquid silastic rubber was then poured
into the tube to a height which bounded the TSP intersection. The dye penetrant in the crack became

absorbed by the liquid silastic. After the silastic cured, it was removed from the tube. The general crack

shape is observed on the OD of the silastic mold. The crack shapes were then transferred to paper
backing by applying a transparent tape over the crack location and then peeling offthe tape. The liquid
penetrant was then transferred to the tape, and the tape then applied to a paper backing. The silastic
mold crack tracings are shown in Appendix G.
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4.4.1 Silastic Mold Laser Profilometry Dent Profiles

Laser profllometry was also performed on the silastic molds to determine the denting shapes. The laser
profilometry results are provided in Appendix H. From these plots, the general ovalization shape and
localized denting due to the set screw are provided..The plot for sample 3-1H, is the first entry in
Appendix H. Laser profilometry was not performed for samples 1-1H thru 1-5H or 2-1H thru 2-5H.
The major axis of the ovalization is identified, as well as the minor axis, and set screw location.'he
radial ovalization plots shown are somewhat exaggerated due to the plotting scale setup and therefore are
not exact representations of the ovalized dimensions. Ifthe radial ovalization plots were provided at true
scale, the dents would be difficultto discern. The deflection full scale range setup for the laser
profilometry is 0.030", therefore, a tube ovalized 30 mils in the radial direction on the minor axis would
appear in the radial profile plot to be closed at the minor axis, forming a figure "8" shape. The second
page of the laser profilometry data for each sample provides the nominal ID radius away from the dent as

well as the absolute minimum and maximum radial dent values at the set screw and minor axis. For the
samples which used smaller set screws, the localized dent at the set screw has a tendency to be greater
than the minor axis denting extent, while for the samples which used larger set screws, the denting
extents at the set screw and at the minor axis tended to be similar.

4.5 Simulation of Packed Crevices

The tube to TSP crevices were packed with a magnetite/copper/zinc oxide slurry after cracking to
simulate field crevices and obtain prototypic NDE responses for the tube/TSP intersections. The 'sludge
composition was approximately 75% magnetite, 17% copper/copper oxide, and 8% zinc oxide. The
powdered magnetite mixture was combined with a binder solution, containing mainly sodium hydroxide
and water, packed into the crevice, and baked in an inert furnace to solidify the slurry. The denting force
applied by the set screw was present during the crevice packing and was present during the corrosion
cracking phase. The device used to hold the samples during packing conserved the slurry product. By
doing this, the exact quantity of slurry introduced could be weighed, and by adding predetermined
amounts of sluriy, the crevice was assured to be completed packed. Following packing, the samples
were baked at 400' to solidify the slurry.

4.6 NDE Data Collection

Both bobbin and+Pt data were collected after dent production (prior to crack initiation), and following
cracking and crevice packing. By collecting NDE data prior to crack initiation, additional NDD data
used for the performance test was developed. Bobbin dent voltages were recorded and are summarized
in Appendix D, Table D-1. The dent voltage data ofTable D-1 represents the mathematical average of
the recorded dent voltage by the analysts participating in the performance test. Bobbin and+Pt data
were collected following crack initiation (exposure to the cracking media), and this data was also
utilized for the performance test.

The key focus of this program is the qualification of crack length and depth profile sizing using +Pt data
and bobbin coil detection. To meet this objective, it is necessary to establish the overall accuracy of
methods used for sizing axial cracks at dented TSP intersections. Additionally, crack length versus depth
profiles are required to support tube burst analyses and potential leakage estimates.

To provide the desired data base, the laboratory dented samples were subjected to extensive NDE
examination during the course of this program. NDE procedures are discussed in Section 5. Data for



the 1996 laboratory samples was collected for the followingcoils: bobbin, two mid-range +Pt coils, mag
biased+Pt, high frequency+Pt, gimbaled+Pt, 80 mil high frequency pancake, and 115 mil pancake.
Data collection for the 1997 samples included bobbin, mid-range +Pt, 80 mil pancake, 115 mil pancake,
Cecco, and Ghent coils. No qualification or evaluation of data was performed for the Cecco or Ghent
coils. The length of cable was utilized to maintain compliance with the requirements of Appendix H of
the EPRI Eddy Current Qualification guidelines during the data acquisition phase.

In addition to the utilization of a variety of eddy current probes, the data was acquired using both
ANSER and EDDYNET software to obtain a broad data base and facilitate evaluation of the sensitivity
of NDE sizing uncertainties to the software system. NDE analysis results are discussed in Section 5 and
tabulated in Appendices C, D, and E for+Pt, bobbin, and Cecco coil results, respectively.

4.7 Destructive Examination Results

Following cracking, the samples were burst tested. Nine samples were leak tested at room temperature
conditions using the Westinghouse in situ testing equipment. Some of the samples were burst tested

using the in situ equipment, and some were burst tested at the Westinghouse Science and Technology
Center (STC).

Following burst testing, the samples were cut into workable lengths, typically 1.5 inches long. Scanning
electron microscope (SEM) fractography was performed to obtain length vs. depth profiles of the burst
face for each sample. Flaws which did not burst were flattened and reverse bent to open the flaw face.
SEM fractography was also performed on these flaws. For a few samples with no well defined
secondary flaw for opening by bending, depth profiles were obtained by radial grinds through the
thickness o the specimen. A summary of the depth profile evaluation of each flaw evaluated is provided
in Appendix B.

4.8 PWSCC Crack Morphology for Laboratory Specimens

In general, the morphology of the laboratory specimens is characterized as axially oriented PWSCC
macrocrack networks. A primary flaw was initiated at the set screw, and in many cases, a secondary

flaw located approximately 180'rom the primary flaw, at the minor axis of the ovalized shape, was

observed. In all cases, the primary flaw was more severe than the secondary flaw. For the shallower
flaws, the morphology was characterized by numerous co-linear initiation sites with ductile, non-

degraded ligaments separating the individual flaws. The deeper, more significant flaws exhibited far
fewer ductile ligaments, indicating that the advanced corrosion process involved linking of the

individual initiation sites by continued corrosion until the ligament was effectively removed. Examples
of the length vs. depth profiles for some of the laboratory specimens is provided in figures 4-1 thru 4-3.

In these figures, the deepest portion of the flaw is observed either at the approximate midpoint of the

flaw, or occurred at two distinct peaks on either side of the midpoint of the flaw, forming a saddle shape.

This saddle shape was observed in the samples utilizing larger sized (1/4" and 5/16" diameter) set

screws. These depth profiles can be compared with the depth profiles of the pulled tubes, and show

good agreement. In the pulled tubes, the deepest portions of the flaw tend to coincide with the most

severe denting profiles. Length vs. depth profiles for the pulled tube indications is provided in Figures
4-4 thru 4-8.



4.9 Prototypicality ofLaboratory Dented PWSCC Specimens for Simulating Field Data

4.9.1 Dent Shapes

A comparison of the dent shapes supports the conclusion that the dent profiles for the 1997 laboratory
samples was similar to the pulled tube profiles. With regard to eddy current data analysis, it is judged
that the laboratory samples, particularly those which used smaller sized set screws for generation of the
denting force, presented a more challenging condition compared to the pulled tubes. This is due to the
more localized denting effect with small ovalization. Additionally, the presence of the set screw can
reduce detection sensitivity. The set screw causes an offset (non-concentricity) of the plate relative to
the tube, resulting in tube to plate contact 180'rom the screw and includes an additional tube to carbon
steel contact point at the set screw. This can make the detection of small signals more difficultthan in
the true in-generator condition where the denting is typically caused by the constriction of the tube by the
magnetite deposits, thereby fillingany gap between the tube and the support. In the plant, the tube
would be expected to contact the plate either at one point only, or not at all, for the case where the
crevice is filled360'round the tube circumference. The presence of the set screw can act to produce a
loose part signal using some techniques.

Dent profiles for the 1996 and 1997 laboratory samples as well as pulled tubes are presented in
Appendix H. The UT dent sizes indicate that the maximum and minor axis dent values for the 1997
laboratory samples are typical of the pulled tubes. It should be stressed that the influence of the set
screw in the 1997 samples acted to give more localized denting in some cases than the field dents.
Examples of the UT profile results for some of the laboratory samples are presented in Figures 4-9 and
4-10.

4.9.1.1 General

TSP denting results from in-service crevice corrosion of the carbon steel TSP material and the resultant
deformation of the tube. In axial profile, dents typically begin as a gradual diameter reduction
(ovalization) outside the TSP, exhibit a marked further reduction at the TSP edge, and a gradual increase
toward the TSP axial center. A local indentation or deformation may be superimposed upon the overall
ovality. As a relatively rare occurrence, denting causes a relatively uniform diameter reduction with
little ovality. The change at the TSP edges and within the TSP result from expansion forces acting
directly on the tube; the ovalization outside the TSP is characteristic of the transition from the unaffected
tube farther from the TSP. With a differential bobbin probe the initial gradual diameter reduction is
usually not detected, but the sharper changes at the edges are very clearly observed; in early stages it is
not unusual to observe a separate liftoffsignal at each TSP edge. In cases ofminor denting, i.e., dents
apparent but without secondary structural consequences, the nominal diameter bobbin probe, (0.720"
diameter) passes without difficultythrough the dented TSP intersections. The amplitude of the dent
signal produced when the bobbin probe passes the dented intersection is not generally proportional to the
degree of diameter reduction; rather it is the combination of liftoffsignals formed at te TSP edges and
the gradual diameter changes (ovalization) that accompany denting. In some cases this combination
produces no liftoffsignal, even though measurable diameter change is present. As a rule of thumb, a 5
volt dent signal measured at the calibration settings of the Voltage Based Repair Criteria represents a
0.001" uniform diameter reduction. However, there is no well defined correlation ofvoltage with dent
diameter reduction for the more common denting with ovalization and/or local deformation.
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PWSCC Detection in Dented TSP Intersections

The phase angle of a dent response is equivalent to that of the liftoffresponse (e.g., probe wobble) and is
usually set horizontal (180'). The bobbin phase response for PWSCC lies in the range of 0 to 40o,

measured clockwise from the horizontal when the 100% ASME hole is set at 40'. Shallow PWSCC
signal phase angles may overlap, within analyst variability, with those of the dent signals. For TSP
intersections that exhibit small dent signals ((3 volts), the detectability of crack signals depends on the
crack depth and location of the flaw endpoints, relative to the entrance and exit lobes of the dent signal.
Large flaw signals () 3 volts) usually represent deep penetration flaws, which willproduce gross
distortion of a small dent signal even ifthey are coincident with the dent; these would be obviously
detectable since the phase angle from the flaw would dominate the resulting TSP signature. For small
flaw signals in small dents, careful evaluation of the data for the dented intersection permits
identification of flaw signals ifat least one end of the crack is more than the order of 0.2" from the dent
signal entrance/exit lobes. A separation distance is necessary to prevent fullvectorial combination of a

larger dent component with the flaw component. The gradual diameter change between the entrance and
exit lobes of the dent causes negligible effect on the flaw signal visibility. To the extent that the dent

signal lobes and flaw signals overlap, the strength of the flaw signal relative to that of the dent (signal to
noise) governs the visibility(detectability) of the flaw. Signal strength is, to a first approximation,
proportional to depth for constant length cracks; thus POD increases with depth.

4.9.1.2 Laboratory Sample Morphology

The 70 laboratory specimens prepared to simulate the field PWSCC/denting phenomenon provide a

population that closely resembles the degradation morphologies observed in tubes pulled from operating
steam generators. As these samples we'e specifically optimized to produce PWSCC, the shallow OD
flaws also observed in the some of the pulled tube morphologies were not replicated; however for the

purposes of this study, the absence of ODSCC does not pose a relevant difference. The typical PWSCC
morphology for both the pulled tubes and laboratory specimens is characterized by the presence of one

or two dominant axial cracks (two cracks about 180> apart). The cracks have few small, uncorroded

ligaments except in shallow cracks; for the shallow cracks, coalescence of aligned microcrack initiation
sites may not have yet occurred. Morphology among the laboratory specimens varies from a single
macrocrack to cases with a macrocrack associated with a few or a narrow band of small microcracks.
The parallel microcracks were commonly shallow, but their presence tends to increase the difficultyof
sizing compared to the simpler case of a single macrocrack. A single macrocrack or a macrocrack with
only a few adjacent microcracks is typical of that found in pulled tubes to date.

Overall, it is concluded that the laboratory specimen crack morphology is a very good simulation of that
found in pulled tubes. A single macrocrack or two macrocracks about 180> apart dominate the crack

morphology. Some of the laboratory specimens include a narrow band of microcracks on each side of
the macrocrack. The parallel microcracks are typically very shallow and their effect on NDE response, if
any, would be to slightly increase the uncertainty in sizing the depth of the macrocrack.

4.9.1.3 Bobbin Signals

The character of the bobbin signals generated from the lab PWSCC/denting samples were compared

with a field population of tubes plugged for PWSCC/denting. Further, the range of the bobbin dent

voltages observed on the lab samples encompassed those observed on pulled tubes. The crack
distribution observed for field samples was not markedly different from the lab samples. Table 4-2

presents a summary of the pattern of signals observed in each ofpopulations. These results show a



similar distribution of crack and dent signals across the height of the TSP. The types of lissajous
patterns observed for the laboratory specimens were similar to those found on the pulled tubes. These
included (1) Dent at the center of the TSP-Flaw at the edges, (2) Dent-Flaw-Dent, (3) Dent-Flaw, and (4)
Distorted Dent. Figures 4-15 to 4-18 illustrate comparative examples for several of these cases as found
in the lab samples and in field indications. Interpretation of the bobbin data is most difficultwhen crack
and dent maxima coincide; this occurs in less than 10% of the cases and more often in the laboratory,
specimens than the field data. The identification ofcrack components in the composite TSP signals
requires more detailed examination of bobbin signals for segments diverging from horizontal
orientation.

Overall, it is concluded that the bobbin responses are very similar between the laboratory specimens and
field indications. The laboratory specimen bobbin data are a very good simulation of the field data for
axial PWSCC at dented TSP intersections.

4.9.1.4 Interpretation/Analysis of the Signals

As a matter of general impression, the field population was judged to be easier to analyze for the
presence of flaws than were the lab samples. This is attributed to the greater likelihood that the short
cracks and dents coincide in the lab samples, producing distorted dents and difficultflaw calls. The set
screw used to produce the dents caused a local indentation at which small cracks were found. The local
indentation created additional profile variation. In the lab specimens, it was more likely that the dent
would lie in the middle of the TSP than it was in the field samples; the visibilityofcracks is more
difficultunder these circumstances, since the dent signals were more dominant (lower signal to noise).

The lab samples also appeared to have more mix residual due to sludge packed in the crevices although
the alloy property change contribution to the mix residual does not occur in laboratory specimens. As
the mix residuals represent a support plate length artifact of weaker strength than the TSP signal itself,
the discontinuity represented by an ID flaw (assuming the flaw ends away from TSP edge) is expected to
have adequate visibility,given the tendency of the alloy property residuals to fall in the OD phase angle
range. Thus the relative strength of alloy property residuals is expected to have little influence on the
detection ofPWSCC in dented TSP intersections. In cases where a shallow flaw also persists over the
fullTSP length, the resultant vector may be indistinguishable from the alloy property residual.

These relative signal to noise trends result in the laboratory samples representing a moderately greater
challenge to PWSCC detection by bobbin probes than is normally expected for small dent influenced
flaws in the steam generator.

4.9.1.5 Conclusions

Based on the above assessments, it is concluded that the laboratory specimens provide a good simulation
of field axial PWSCC at dented intersections with regard to crack morphology, bobbin signal
characteristics and influence of mixed residuals. Qualification of the bobbin probe for PWSCC
detection in intersections with small dents, achieved by performance demonstration on a sample
population consisting of the appropriate lab and field samples, willresult in a suitably conservative
technique.
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4.10 Data Exclusion Criteria

The object of data exclusion criteria is to eliminate from databases, test or measurement data that are
unacceptable or inadequate due to errors in obtaining the data or the data are inappropriate for the
application. The general categories for data exclusion are:

Invalid or Inadequate Test
Morphology Related Criteria
Test Measurement Error
Destructive Exam Crack Depth Profile Related Criteria

The exclusion criteria defined are based on the data exclusion criteria developed for application of the
ARC for ODSCC at TSP intersections under NRC GL 95-05, with application specific to axial PWSCC
at dented TSP intersections. A complete discussion of these data exclusion criteria are given in
Reference 8.3.



Table 4-1
Summar of Dent Sam le Ph sical Characteristic Data

UT Dent Size - mils 3 Laser Dent Size - mils
Sample

1996 Sam les

P-7
P-8
P-9

P-10

P-11

P-12

1997 Sam les

Set Screw Pre-Crack
Size Dent Volts+

NA
NA

NA

Post-Crack
Dent Voltst'~

(from Perf.
Test

Note 4
Note 4
Note 4
Note 4

Note 4

Note 4

Max
Depth (DE

local)

100%
100%
100%

100%

100%

Bobbin
Cali

DSI
DSI
DSI
DSI
DSI

Maximum Dent

2.57
3.92
3.31

3.59
1.62

2.56

180Degrees

2.06
3.21

3.0
1.06

0.56
1.73

Maximum
Dent

4.6
5.2
4.0
3.5

2.1

2.9

180

Degrees

1-2

1-3

1-4

1-5

2-1

2-2
2-3

6-32
6-32
6-32
6-32
6-32
10-32

10-32

10-32

2.75
2.41

2.63
2.32
2.17
3.87
2.08
2.21

2.78
1.84

3.73

2.16

48%
54%

33%

22%

DDI
DDI

DDI

DDI

7.01

7.16
7.1

5.1

3.73
7.15
6.97

5.05

1.26

1.36

1.39

3.16
3.63
3.12
3.73

4.31

6.4

7.0
6.4
6.1

5.0
7.0
4.6
6.1

4.0
3.4
3.8
3.7
4.2
4.2
3.4

3.1
10-32 1.84 1.3 48% DNT/DDI 4.29 2.53 4.6 3.1

2-5
3-1

3-2
3-3

3-4

3-5

4-1

4-2
4-3

10-32
'/i-20
'/4-20

'/i-20

'/4-20

'/i-20

5/16-16

5/16-16
5/16-16

2.32
6.17
5.40
5.68

4.62
12.30

1.79

4.16
7.62

2.88

6.17

5.22

36%

29%

S%

DDI

DNT

DNT

7.02
not ac uired
not ac uired
6.7 post crack

10.2 ost crack
19.4 ost crack

not ac uired
not ac uired

10.9 ost crack

1.95

not ac uired
not ac uired

5.3 post crack

2.3 ostcrack
2.7 ostcrack
not ac uired
not ac uired
6.1 ost crack

5.3
12.4

9.0
9.9

8.5

16.1

8.5

9.2
12.3

3.3
4.6
4.8
4.6

4.8

5.7

4.8
5.0
5.5

44
4-5
5-1

5-2
5-3

5/16-16
5/16-16
5/16-16

'/4-20

10-32

5.14
3.23
2.42
2.27

6.29

2.28 40% DDI

15% DNT/DDI 8.3 ost crack
not ac uired

6.3 ostcrack
6.7 ostcrack
not ac uired

5.4 ost crack
not ac uired

2.0 ost crack
1.7 ostcrack
not ac uired

10.6

9.0
6.3

5.1

5.1

4.4
4.0
3.8
3.4

3.3

49



Table 4-1
Summar of Dent Sam le Ph sical Characteristic Data

UT Dent Size - mils 3 Laser Dent Size - mils

Sample Set Screw Pre-Crack
Size Dent Volts'

Post-Crack
Dent Volts+
(from Perf.

Test

Max
Depth (DE

local)

Bobbin
Call

Maximum Dent 180Degrees Maximum
Dent

180

Degrees

5-4
5-5

6-1

6-2
6-3

6-5
7-1

7-2
7-3
7-4
7-5
8-1

8-2

8-3

8-4

8-5

9-1

9-2
9-3
9.4
9-5

10-1

10-2

10-3

10-4

10-5

11-2

11-3

11-4

10-32

6/32
5/16-16
5/16-16

'/4-20

10-32

10-32
5/16-16

'/4-20

'/4-20

6-32
6-32

10-32

'/4-20

'/4-20

5/16-16
5/16-16

'/4-20

'/4-20
'/4-20

'/4-20

'/4-20

10-32

10-32

10-32

10-32
10-32

5/16-16
5/16-16
5/16-16
5/16-16

2.60
1.65

2.03
1.89

2.24
2.18
1.98

5.03
2.15
4.28
1.99

2.22
1.42

1.52

1.61

1.67

1.34

1.24

1.23

1.21

1.31

1.45

1.53

1.28

1.70

1.49

1.33

1.49

1.34

1.95

1.05
1.84

0.8

1.12

1.06

4.4

3.7

Note 4

0.93

Note 4
Note 4
Note 4

1.2

0.93

0.74

0.95

0.78
Note 4

2.49

84%
74%
67%
64%
78%
30%

34%

58%

46%
44%

49%
88%
85%
70%

75%

96%
82%

97%
89%
94%

DDI/DSI
DDI
DSI
DDI
DDI
DDI

DDI

DSI
DDI
DSI

DSI
DSI
DSI
DDI

DDI/DSI

DDI
DDI

DDI
DSI

DSI/DDI

6.2
2.9
4.5

10.8

5.4
9.2
5.5
6.1

ost crack
ost crack
ost crack
5.64
6.14

4.81

5.79
ost crack

ost crack
ost crack
ost crack
ost crack
3.9

3.1

5.7
2.8

2.61

2.9
4.2
6.1

2.7

5.4

4.0
5.78
4.22
3.67
5.47
2.75
3.89
4.97

6.07

1.2

3.6
2.1

2.8
1.2

2.3
1.5

2.0

ost crack
ost crack
ost crack
3.17
3.05
1.42

3.02
2.73
ost crack
ost crack
ost crack
ost crack
ost crack

3.6

2.7

0.1

1.8

1.33

1.6

2.5
1.4

2.7

1.9

1.6

2.66
2.26

2.41

1.44

2.65
2.88
2.78

1.78

5.6
3.5
6.3
6.1

5.6

6.2

5.7
11.3

4.3
9.3
5.2
4.5

5.4

4.6
4.6
2.7

2.1

3.1

6.4
6.5

7.7

4.4

4.4

5.7
4.8
6.0
7.2
3.5
44
4.7

8.4

3.0
2.7
4.3
4.2
4.6
4.9
3.3
5.4
2.9
4.3
2.8
3.2

2.6

2.3

2.7
1.2

1.7

3.2
1.7

3.7

7.3

2.4

3.2
3.8

3.6
5.5
5.0
2.6
3.2
3.2
7.4
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Table 4-1
Summar of Dent Sam le Ph sical Characteristic Data

UT Dent Size - mils 3 Laser Dent Size - mils
Sample

11-5

Set Screw
Size

5/16-16

Pre-Crack
Dent Voltst ~

1.47

Post-Crack
Dent Volts'
(from Perf.

Test

Max
Depth (DE

local)

Bobbin
Cau

Maximum Dent

3.89

180Degrees

2.57

Maximum
Dent

6.3

180
Degrees

4.5

12-1

12-2

12-3

12-4
12-5

13-1

13-2

5/16-16

10-32

5/16-16
'/i-20
10-32

1.47

1.38

1.22

1.39

1.30

1.47

1.73

1.54

1.31

1.18

23% DNT
16% DNT/DDI
26% DNT/DDI

2.3 post crack

4.3 ost crack
5.7 ost crack
4.4 ost crack
3.7 ost crack
5.3 ost crack
3.6 ost crack

<I post crack

2.2 ost crack
<I ost crack
2.2 ost crack
1.9 ost crack
2.4 ost crack
1.7 ost crack

3.2

6.2
6.1

4.8
4.5
3.5

4.2

2.7

5.7
5.5
3.5
2.9
2.3

3.2

13-3

13-4

13-5

14-1

14-2

14-3

14-4

14-5

Pulled Tubes

R10 C22-2H
R12 C32-1H
R21 C43-1H

5/16-16
10-32
'/i-20
10-32

10-32
'/i-20
'/i-20
'/4-20

1.19

1.29

1.49

1.72

1.56

1.51

1.94

1.30

0.91

2.31

3.2

23% DDI 4.3 ostcrack
4.0 ost crack
3.9 ost crack
1.4 ost crack
1.1 ostcrack
1.0 ost crack
<I ostcrack
<I ostcrack

5.14

7.27

5.93

1.8 ostcrack
2.7 ostcrack
2.5 ost crack
<1 ost crack
<1 ostcrack
<1 ost crack
<I ostcrack
<I ostcrack

5.14

3.01

4.8

5.0
3.7
2.5
1.9

3.1

2.1

1.4

3.2

2.8

0.8

0.4

0.6

Notes:
(1): Pre-Crack dent voltage based on Westinghouse STC lab analysis
(2): Post-Crack dent voltage based on average of resolution analysts from NDE Performance Test
(3): UT dent shapes prior to cracking not obtained for some samples. Post crack dent shapes used for these samples.

(4): Original dent signal obscured by large flaw signal
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Table 4-2
Dent/PWSCC Bobbin Data Prototypicality Considerations

Populations Compared:

Jab samp>es: 70 intersections on 14 tubes with 5 TSPs each. Dents induced with screw
displacement.

Field samples: 51 intersections from tube population repaired for PWSCC indications

Observation Cracks Onl Dents Onl Both Neither

Lab S ecimens

U er TSPSi nal

Center TSP Si nal

Lower TSP Si nal

Field Indications
U er TSPSi nal
Center TSP Si nal

Lower TSPSi nal

36
10

29

32
15

17

60

10

34
18

36

16
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Figure 4-1
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Figure 4-2
1997 Lab Sample 2-4 Length vs Depth Profile from Destructive Exam
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Figure 4-3
1997 Lab Sample 6-1 Length vs Depth Profile from Destructive Exam

Results of Destructive Exam
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Figure 4-4
1997 Lab Sample 7-1 Length vs Depth Profile from Destructive Exam
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Figure 4-5
Pulled Tube R10 C22-2H Length vs Depth Profile from Destructive Exam

Results of Destructive Exam
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Figure 4-6
Pulled Tube R12 C32-1H Length vs Depth Profile from Destructive Exam
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Figure 4-7
Pulled Tube R21 C43-1H Flaw 1Length vs Depth Profile from Destructive Exam
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Figure 4-8
Pulled Tube R21 C43-1H Flaw 2 Length vs Depth Profile from Destructive Exam
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Figure 4-9
Pulled Tube R21 C43-2H Length vs Depth Profile from Destructive Exam
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Figure 4-10
UT Circumferential Dent Profile for Sample 2-4
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Figure 4-11
UT Circumferential and AxialDent Profile for Sample 6-1
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Figure 4-12
Field UT Circumferential Dent Profile for Pulled Tube R10 C22
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Figure 4-13
Field UT Circumferential Dent Profile for Pulled Tube R12 C32 1H
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Figure 4-14
Field UT Circumferential Dent Profile for Pulled Tube R21 C43 1H
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Figure 4-15b
Lab Sample: Dent at Center ofTSP; Flaw at Edge ofTSP
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Figure 4-17a
Field Tube: Dent - Flaw
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Figure 4-17b
Lab Sample: Dent - Flaw
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Figure 4-18a
Field Tube: Distorted Dent
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Figure 4-18b
Lab Sample: Distorted Dent
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5.0 NDE ANALYSES

5.1. Introduction

The laboratory specimens prepared for inclusion in EPRI ISI Guidelines Appendix H qualification
testing for axial PWSCC at dented TSP intersections were used to assess the capability of the proposed
NDE techniques. This effort is targeted for qualifying the bobbin coil for detection at dented
intersections up to at least 2.0 volts and qualifying the+ Point coil for detection and sizing at dented TSP
intersections. The goal for both bobbin and +Point detection was to determine the detection sensitivity
for maximum and average depths and to establish the depths above which Appendix H POD criteria
were satisfied. Maximum depths for the specimens are based on averaging the destructive examination
crack profile over a length equal to the+ Point coil field of 0.16" as recommended in the EPRI ISI
Guidelines, Rev. 5 (Reference 8.1). The goal for+ Point sizing was to extend the range of the existing
Appendix H sizing qualification to shallow depth values.

Blind NDE analyses were performed by up to four analysts prior to destructive examination of the
laboratory specimens. NDE analysts included representatives from Pacific Gas 8c Electric, Tennessee
Valley Authority, Westinghouse and EPRI. The blind analyses were used to evaluate the NDE
techniques prior to the EPRI Appendix H qualification (Section 7.0 of this report). The blind analyses
performed to qualify the NDE techniques are summarized in Table 5-1, which contains the+Point,
bobbin and Cecco-5 analysis results for the PWSCC/dent samples and Diablo Canyon 1 pulled tubes.
The results of the blind analyses are discussed in this section and used to develop NDE uncertainty
estimates in Section 6.

The NDE techniques developed in this report are further extended to "validated" sizing techniques based
on an NDE Performance Test and applied to alternate repair criteria in Reference 8.3.

5.2. NDE Analysis Guidelines

The NDE guidelines developed from the qualification work were prepared as an evolution of existing
techniques, some already in use as field procedures or previously qualified to EPRI Appendix H
performance demonstration criteria. Blind analyses of the laboratory PWSCC specimens were used to
test and refine the guidelines. Guidelines were developed for bobbin, Cecco and+ Point coil detection
as well as sizing by depth profiling for the+ Point coil.

In some cases, the+ Point coil phase response for a point or points along a flaw show separation or
different phase angles between the entrance and exit legs which could be called a split phase response.
In many depth profiling applications, the conservative deeper depth is assigned to the point or a

convention to use either the entrance or exit legs is adopted. The NDE guidelines applied to the sizing
qualification for the+ Point coil permit the analyst to enter duplicate data entries when a split phase
response is fou'nd. The data points must be en'tered at the same elevation or'within 0.01 inch of each
other. When the analyst provides duplicate entries, the depths, voltages and positions are averaged to
obtain the depth profile for the indication. This practice has been found to significantly improve
agreement with destructive exam results as shown for some examples in Section 5.10. This is not a
mandatory practice and varies between analysts. The effects of this option are part of analyst variability
included in the NDE uncertainties. For the blind analyses, one of the three analysts applied this option.
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5.2.1. Bobbin Coil Detection Application

The bobbin detection guidelines applied for the Appendix H Peer Review are included in Appendix A of
this report. These guidelines represent the techniques qualified during the blind analysis phase of the

program. Numerous examples of dent/flaw signal resultants were incorporated into the guidelines, along
with instruction for analysts to extend the scope of the prevailing flaw recognition principles, to permit
discrimination among small dent signals with and without flaw components. The signals corresponding
to the laboratory sample TSP intersections were classified into categories to assist analysts in
discriminating among those with and without flaws.

5.2.2. + Point Detection

Previous work (Reference 8.2) had established the adequacy of+Point coils for detection of PWSCC in
dented TSP intersections. ETSS&6703, originally published in 1997, documented the detection
performance and sizing methods for crack length and average depth. The current work incorporated new
laboratory crack samples with shallow depths ofpenetration, permitting extension of the average depth-
sizing methods to below 30% and initial qualification of maximum depth sizing. With regard to sizing,
updated guidelines were developed to improve the correlation between destructive examination results
and NDE measurements. Length adjustments were clarified and methods for adjusting depth values for
flaws with maximum amplitudes greater than 4.5 volts or less than 1.0 volts were added. The methods
for adjusting length and depth profiles are described in Sections 5.7 and 5.8.

NDE guidelines for+ Point detection are included in Appendix A of this report. Appendix A also
includes calibration standard drawings for the pulled tube and laboratory specimens included in the
database.

5.3. Bobbin Coil Detection Analyses

I

The "BlindAnalysis" results are given in Table 5-1 as the fraction of analysts calling a flaw out of the

total analyses (typically 1/1, 2/3, 3/3, 3/4, or 4/4) and percent detection for each specimen. Appendix D
(Table D-1) contains a breakdown of the bobbin detection data reported by each of the analysts
individually; where appropriate Table D-2 provides the dent voltage and the detected flaw voltage
reported together with the alphanumeric code used to report the indication. It should be noted that each

of the independent blind analysts used the nomenclature particular to their organization's conventions.

When a TSP intersection includes two flaws, only the deepest crack is used for the bobbin detection
evaluation. The total fractions detected are 118/144 for all 43 specimens, 116/136 for maximum depths
> 20% with 40 specimens, 108/118 for maximum depths > 30% with 35 specimens and 97/103 for
maximum depths > 34% with 31 specimens. These specimens include dent voltages > 5 volts for which
the maximum depths are < 30%. The results indicate a dependence on dent voltages above about 5 volts

(specimens 3-3H, 34H, 4-4H and 7-1H) although these specimens have shallow depths as well as the

highest dent voltages. However, most samples have dent voltages ( 2.6 volts so dependence on dent

voltages above about 2.6 volts is not well defined. The number of samples is adequate to support
application to detection qualification up to 2.6 volts. Up to at least 2.6 volts, the detection results show

5-2
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no identifiable dependence on dent voltage. At 90% confidence, the resulting PODs are 77% for all
samples, 80% for maximum depths > 20%, 87% for maximum depths > 30% and 90% for maximum
depths > 34%. These results would indicate that the EPRI Appendix H qualification requirement of 80%
probability at 90% confidence would be satisfied for bobbin detection at maximum depths > 30%. As
shown in Section 7, the result of the Appendix H qualification is a POD of 89% at 90% confidence for
depths > 34% which is essentially the same as the blind test result of 90%.

Figure 5-1 shows the bobbin POD for dent voltages < 5.0 volts as a function ofmaximum depth and

compares the bobbin results with the+ Point and Cecco probes. The average PODs in this figure
represent the fraction of flaw calls divided by the total number of blind NDE analyses for each indication
with the results totaled (binned) into 10% depth intervals. The bobbin results show very good detection
for maximum depths > 30% with 100% detection reached at 50% depth. It can be noted that between
70% and 100% maximum depths, the bobbin POD from these analyses is less than 1.0. This result led
to an improvement in the bobbin analysis guidelines. One analyst evaluated for detection requiring the
presence of a flaw in both the mix and absolute channels. The deep indications were not clear flaws in
the absolute channel. The bobbin NDE guidelines were changed to require reporting as a flaw if
detected in either the mix or the absolute channel. With the revised guidelines, the bobbin POD would
be 1.0 at all maximum depths > 50%.

The total fractions detected based on average depths are 110/128 for average depths > 20% with 38
specimens and 87/91 for average depths > 30% with 28 specimens. At 90% confidence, the resulting
PODs are 81% for average depths > 20% and 91% for average depths > 30%.

5.4. + Point Detection Analyses

A total of 60 flaws were evaluated by+ Point analyses with 194 flaw calls in 211 analyses. The "Blind
Analysis" results for total fractions detected are 189/201 for maximum depths > 20% with 57 flaws and
165/171 for maximum depths > 30% with 49 flaws. At 90% confidence, the resulting PODs are 89.9%
for all samples, 91.2% for maximum depths > 20%, 93.9% for maximum depths > 30%. The+ Point
coil shows significant improvement over the bobbin coil for detection below about 40% maximum
depth.

The total fractions detected based on average depths are 181/189 for average depths > 20% with 54
flaws and 139/143 for average depths > 30% with 42 flaws. At 90% confidence, the resulting PODs are
93.2% for average depths > 20% and 94.4% for average depths > 30%. Figure 5-1 shows a comparison
of the average (mean value of POD from multiple analyses) POD as a function of maximum depth for
the + Point, bobbin and Cecco probes. The improved detectability of the+ Point coil is seen for depths
( 30%.

Since the qualification for+Point also included sizing performance, the data collected for these
specimens were analyzed for NDE uncertainties associated with length, maximum depth, and average
depth. The resulting NDE uncertainties are evaluated in Section 6 for the blind analyses.
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5.5. Cecco-5 Coil Detection Analyses

Cecco-5 coil detection of PWSCC for the dented TSP samples was not subject to the EPRI Peer Review
process; nevertheless, the results obtained from the "BlindAnalysis" by 5 analysts are also included in
Table 5-1. A total of 34 specimens were analyzed by 5 analysts with flaw calls for 144 out of a possible
170 calls. For flaws with > 20% maximum depth, flaws were detected in 129 out of 155 analyses for 31

specimens which indicates a POD of78.7% at 90% confidence. For flaws with > 30% maximum depth,
= flaws were detected in 129 out of 135 analyses for 27 specimens which indicates a POD of 92.3% at
90% confidence. Ifspecimen 5-1H with a maximum depth in the 30 to 35% range is excluded from the
analysis, flaws were detected in 128/130 analyses for a POD of 95.9% at 90% confidence. For
maximum depths above about 30%, the Cecco-5 and + Point coils appear to have comparable detection
capability for axial PWSCC. For average depths > 30%, flaws were detected in 100/100 analyses for 20

specimens which corresponds to a POD of 97.7% at 90% confidence. The maximum dent amplitude in
the destructively examined samples subjected to Cecco-5 probe analysis was 6.17 volts (29.1 %
maximum depth).

For maximum depths > 30%, the Cecco detection results show PODs about the same as the+ Point coil
(See Figure 5-1). For maximum depths < 30%, the+ Point probe appears to show slightly better
detection than the Cecco probe with the Cecco probe slightly better than the bobbin probe. Appendix D,
Tables D-3 provides the individual detection performance for the 5 Cecco analysts, while Table D-4
provides information on the relative values for the NDE parameters utilized to report the detected flaws.

5.6. NDE Analyses for Crack End Effects Based on EDM Notches

RPC and+ Point coils are known to overestimate crack lengths for flaws that are deep near the edges of
the crack. These crack end effects result from the electric field spread of the coil. The+ Point coil tends

to have a larger field (about 0.16 to 0.2 inch) than found for the conventional pancake coils. Thus it can

be expected that the+ Point coil would result in larger overestimates of the length for deep flaws than
the pancake coils. Typically, when only crack length is a concern, the end effects can be accounted for
by a reduction of the crack length, which commonly has been about 0.1" for pancake coils. However,
when depth profiling is also performed, it is necessary to explicitlyexclude data points near the ends of
the crack to exclude the appropriately associated depth call. Thus, it is necessary to understand the phase

angle behavior associated with the end effects in order to develop a guideline for excluding data points
for end effects. To aid understanding of the end effects, + Point analyses ofEDM slots of varying depths
were performed as described in this section. Application of the results of this section to defining
guidelines for end effect data exclusion is given in Section 5.7.

Figures 5-2 to 5-4 show the voltage, phase angle (set at 30'or 100% depth) and depth calls from +
Point analyses of ID EDM slots of 100%, 60% and 40% depth. The EDM slots were 0.5" long, and the
end points of the slots are shown by dark vertical lines in the figures. For the 100% deep slot of Figure
5-2, it is seen that voltage can be > 1 volt for almost 0.2" outside each end of the slot. Phase angles
increase sharply outside the edges of the slot, and can become OD phase angles (> 30'); large depths can

be assigned outside the slot. Results are similar for the 60% slot shown in Figure 5-3and trends are
similar but shorter in extent outside the flaw for the 40% depth ofFigure 5-4.
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The key indicator to identify signals outside the crack length is sharply increasing phase angles which
may include the occurrence of OD phase angles. When the phase angles remain in the ID plane, the
increasing phase results in sharply increasing depth calls and significant overestimates of the depth. The
associated deep calls occur at voltages much lower than found for the same depth within the flaw. Ifcan
be seen that the required length adjustments can be as large as 0.4" with an adjustment of 0.2" at each
end of the flaw. The same effects are found for deep corrosion cracks. These effects of OD phase
angles, rapidly increasing ID phase/depth and deep calls at low voltages are used in Section 5.8 to
develop guidelines for adjusting the length/depth profiles from NDE analyses.

The same trends of crack length overestimation, phase angle increases at the edge and outside the flaw,
and deep calls at low voltages also occur for OD axial indications. This is shown in Figure 5-5 for an
80% deep OD slot.

5.7. Adjustments to NDE Length for End Effects

Length adjustments for coil lead-in and lead-out effects (i.e., the + Point coil provides a signal response
prior to entering the start and after leaving the end of the crack) must be made to estimate true crack
length. The length adjustment procedure is based upon the fact that coil responses show an increase in
the phase angle as the coil approaches or leaves the crack. This increasing phase angle leads to sharply
increasing depths at the low voltage tails of the NDE crack profile and the PWSCC phase angles
sometimes increase to OD phase angles. The requirements for this procedure are:

Len th Ad'ustment

NDE data points satisfying the requirements given below (a and b) are deleted from the ends of the
crack. The maximum length reduction for the length correction applied to either end of the original
NDE profile shall not exceed 0.2". The adjustment shall not reduce the length of the crack to less than
0.05" with at least 3 data points remaining to define the crack. Data points are progressively checked
against the requirements starting at the end of the crack and proceeding 0.2" or up to approximately the
center of the crack.

a. Ad'ustments For OD Phase An les At Each End Of Crack hase An le > Value At 100% De th

Ifthe data point has an OD phase angle, cut off the data point from the profile ifthe voltage is < 40% of
the maximum voltage or ifthe depth is > 75% with the voltage < 1.0 volt. Data points are cut offfrom
the crack tip (first or last reading) to the point at which the phase angles change from ID to OD. The
depth at the point of the phase change is reset to 0% to define the new end of the crack. This adjustment
is not applied ifthe crack exhibits primarily OD phase angles over the length of the crack. When
progressing from one end of the crack, the adjustments are terminated for that end of the crack ifa data
point having a voltage exceeding the above cut offthresholds is found. This limits the length adjustment
to the low voltage tail of the NDE profile.

b. Ad ustments for increasin de th pints at the end of the crack

Ifthe data point has a depth increase of> 10% relative to the next innermost 0.05" of the crack, such that
it reverses a decreasing or near constant depth trend, and the voltage is < 35% of the maximum voltage
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or < 0.35 volt, the data point shall be ignored. The point of the > 10% depth increase is set to 0% depth
to define the new end of the crack. When progressing from one end of the crack, the adjustments are

terminated for that end of the crack ifa data point having a voltage exceeding the above cut off
thresholds is found.

5.8 Adjustments to NDE Depth Profiles for Very High and Small Voltage Indications

NDE cracks satisfying the voltage requirements given below have depth adjustments applied to the NDE
depths. For shallow cracks with low signal to noise ratio, the most reliable depth call is expected to be

the depth at the maximum voltage response for the crack. The depth adjustment for cracks with a

maximum voltage < 1.0 is based on this consideration. When the maximum voltage is > 4.5, there is a

high probability that the crack has throughwall penetration and the depth adjustment given below reflects
this consideration. These depth adjustments are applied after the length adjustment described above.

a. Maximum Depth Adjustment Only ifthe Maximum Voltage is > 4.5 Volt

~ Adjust all depths by the ratio of 100% to the maximum depth from phase analyses (D ) in the

NDE depth profile. That is, D;, ~;. = D; x (100%/D~).

b. Low Voltage Adjustment Only ifthe Maximum Voltage is < 1.0 Volt

~ Adjust all depths by the ratio of the depth at maximum volts (Dv ) for the crack to the maximum

depth from phase analyses (D~.) in the NDE depth profile. That is, D;.,d;. = D; x (Dv~/D~.).

5.9. Optional Burst Length Adjustment Procedure

In some cases (more significant for ODSCC than PWSCC), a crack may have shallow tails that do not
contribute to the structural integrity of the indication. The average depth over the total crack length may
then lead to an underestimate of the tube burst pressure. To avoid this potential lack of conservatism,
the crack length can be adjusted to the part of the total crack length that has the lowest burst pressure.

Burst pressures can be evaluated for all potential lengths within the'total crack length to obtain the start

and end points with the lowest burst pressure. The start and end points for the lowest burst pressure then

define the burst adjusted crack profile, length, average and maximum depths. Burst length adjustments
are not evaluated in this report. Reference 8.3 includes an evaluation of the burst length adjustment
procedure for axial PWSCC at dented TSP intersections.

5.10. Comparisons of NDE and Destructive Exam Depth Profiles

This section provides examples of comparisons between NDE and destructive examination results. The

comparisons in Sections 5.10.1 to 5.10.4 are examples showing applications of the NDE adjustment
procedures described in Sections 5.7 and 5.8. The NDE data for these comparisons was taken from an

NDE Performance Test using field analysts as described in Reference 8.3. Section 5.10.4 shows

examples resulting from the averaging of duplicate NDE data entries as described in Section 5.2.
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Section 5.10.5 provides comparisons of the different NDE analyst's results from the blind analyses as

examples of the negligible analyst variability for axial PWSCC indications.

5.10.1. Length Adjustment Examples

Figures 5-6 and 5-7 show examples of the length adjustments described in Section 5.7. For Figure 5-6,
the deep points at the ends of the crack are cutoffby the adjustment procedure for QD phase angles at <
1 volt data points. Ifis clear from the comparison with destructive examination that the depth increases
near the ends of the flaw are not valid and result from coil end effects. The exclusion of the end points
shown in the figure clearly improve the agreement with destructive exam. Intuitively, one additional
data point at each end of the crack should also be excluded from the adjusted crack length. However, the
adjustment procedure ofSection 5.7 is ridgidly applied and the points retained at the ends are >1.0 volt
and are not excluded from the adjusted profile. Figure 5-7 is an example of the length adjustment for
increasing depth points at the ends of the crack. The points cutoff for the adjusted profile have depth
increases > 10% and voltages ( 0.35 volt. The two points at the right of the plot near 0.26" require
additional explanation since it is not apparent why the point at about 36% depth was cut offfor the
adjusted profile. The point and the point at about 54% depth were reported by the NDE analyst with a

spacing of 0.01 inch. As noted in Section 5.2, when the spacing is < 0.01", the data points are averaged
with regard to depth and voltage prior to applying the adjustment procedure. The average of these two
points results in a depth of45% which exceeds the 10% depth increase.

These examples show the importance of correcting the NDE profiles for coil end effects. This correction
is not only important for crack length but the high depths at the ends of the crack also influence the
average depths. Although not shown by examples, there are occurrences at which the end effects result
in the maximum depth for an indication at a point ofvery low voltage.

5.10.2. Low Voltage Adjustment Examples

Figures 5-8 to 5-10 show examples of the depth adjustment of Section 5.8 for indications with maximum
voltage < 1.0 volt. This procedure adjusts the depth profile from phase analysis to a maximum depth
corresponding to the depth at maximum volts. For Figure 5-8, the point of maximum volts occurs at—
0.08" with a depth of 60%. The largest depth from phase analysis is 72% at 0.28". The adjustment
procedure then adjusts all depths from phase analysis by the ratio of 60/72 to obtain the adjusted depth
profile. The adjustment improves the agreement with destructive exam for this example, but the
adjusted NDE continues to overestimate the destructive exam results. It can be also noted from Figure
5-8 that the shape of the depth profile from phase analysis is in closer agreement with destructive
examination than the shape of the voltage profile. This is the most frequent occurrence and the basis for
retaining the phase based crack shape in the adjustment procedure rather than applying a voltage based
shape to the depth profile. Figure 5-9 is an example for which the depth adjustment from 67%
maximum depth to 44% results in good agreement with destructive exam maximum and average depths.

Figure 5-10 provides an additional example of the improvement obtained with the low voltage
adjustment procedure. This example includes points averaged due to duplicate data entries (See also
Section 5.10.4) followed by application of the adjustment procedure. The adjusted results are very good
for a low voltage, shallow (21.5% maximum depth) indication. The underestimate of the crack length
for this sample is due to the shallow depths (about 10%) at the end of the crack above about 0.2".
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5.10.3. High Voltage Adjustment Examples

Figure 5-11 is an example of the high voltage (> 4.5 volts) adjustment procedure that adjusts the NDE
profile to force the NDE depth to 100% at the point of maximum depth from phase analysis. In most
cases, this adjustment is small as shown in the figure for which the NDE depth profile is adjusted by the
ratio of 100i96. While this adjustment is generally small, the adjusted depth of 100% draws clear
attention to the indication as a possible leaking indication.

5.10.4. Duplicate Data Entry Examples

Figures 5-12a and 5-12b compare NDE analyses for sample 12-4H for which one of the NDE analysts
used the option for entering duplicate data entries. As noted in Section 5.2, this option is provided for
occurrences in the+ Point phase response of split phase angles between the entrance and exit signals.
The analyst for Figure 5-12a did not use the duplicate entry option and the resulting depths, even after
the depth adjustment procedure is applied, are very high compared to destructive exam results. The
analyst for Figure 5-12b used the duplicate entry option which results in averaging of the depths
obtained for each leg of the split phase response. It is seen that the use of duplicate entries for
significant separation of the phase angle legs results in considerable improvement with destructive exam.

This result has been found to be consistently the case since the conventional trend with split phase angles
is to apply the deeper depth phase angle which almost always results in an overestimate of the crack
depth. Figure 5-13 shows an additional example from application of-the duplicate data entry option for
the NDE analysts. Again the agreement with destructive exam is improved compared to the use of the
more conservative phase angle response even though the NDE profile is flatter than the destructive exam
profile at the shallow (( 20% depth) ends of the crack.

5.10.5. Comparisons ofMultipleNDE Analysts Results

Up to four NDE analysts evaluated the PWSCC laboratory specimens. The results of these analyses can

be used to assess the trends for variations in depth sizing between analysts. The results for pulled tube
R12C32 have been given in Figure 3-2. Good agreement is seen between analysts although all analysts
underestimate the maximum depth for this example.

Figures 5-14 and 5-15 show examples of high voltage indications (> 3 volts). The agreement between

analysts is excellent with essentially no differences across the depth profile. Both figures show the
tendency for NDE to overestimate the depths near the ends of the crack; that is, the NDE profile tends to
be flatter than the destructive exam profile. When this occurs, the+ Point results tend to overestimate
the average depth as shown in Figure 5-14. Figure 5-15 is one of the largest underestimates of the deep

crack length in the database. In this case, the maximum voltage is lower for a deeper flaw than Sample
9-2H in Figure 5-14. Even though sample 11-2H in Figure 5-15 is one of the largest depth
underestimates, the maximum depth and average depth underestimates are only about 15% and 10%,

respectively.

Figures 5-16 and 5-17 show profiles for flaws near two volts. The agreement between analysts remains
excellent. Figure 5-16 shows one of the largest overestimates of maximum depth by NDE and the NDE
also shows a flatter profile than the destructive exam. Figure 5-17 shows good agreement between NDE
and destructive exam for maximum and average depths, which is typical of flaws in this voltage range.
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Figures 5-18 to 5-21 show profiles for flaws between about 1.0 and 1.5 volt. The agreement between
analysts is again very good although starting to show some differences for the shallow flaw (maximum
depth of 30%) in Figure 5-21. The agreement between NDE and destructive exam is very good for
sample 6-4H in Figure 5-18 and NDE tends to overestimate the flaws shown in Figures 5-19 and 5-20.
These samples show the general trend for NDE to overestimate the depth for low voltage flaws. The
differences in NDE lengths between analysts in Figure 5-21 appears to be due to variations in the
evaluation of the shallow tail beyond the 0% depth ligaments at about 0.1" and 0.27". For the deeper
part of the flaw, three of the four NDE analysts are in good agreement with the fourth analyst tending to
overestimate the depth.

Figures 5-22 to 5-25 show profiles for low voltage flaws for which the NDE adjustment procedure has

not been applied to the NDE data. Differences between analysts tend to increase for these low voltage
and shallow flaws, particularly for the flaws < 40% maximum depth in Figures 5-23 to 5-25. The
general trend for NDE to overestimate the depths of the shallow flaws is shown for these samples with
sample 7-3H in Figure 5-23 as an exception to the general trend. Figure 5-25 is an example of a flaw
near the+ Point detection threshold with the flaw having a local maximum depth of 22.7%, an average
depth of 16.0% and a flaw length of 0.13". This indication was called as NDD in two of the four blind
NDE analyses. The two sizing efforts for this low voltage indication significantly overestimated the
crack length and depths, but the low voltage adjustment procedure improves the agreement between
NDE and destructive exam for the depths.

Overall, it is concluded that there is very little analyst variability in devel'oping the PWSCC crack depth
profiles, particularly for indications having a maximum voltage greater than one volt. As a result, the
NDE sizing uncertainty would be largely due to NDE technique uncertainty with only a small
contribution from analyst variability. Below about 1.0 maximum volt, analyst variability tends to
increase although the low voltage adjustment procedure tends to reduce the effects since analyst
consistency is the greatest at the maximum voltage for the indication.
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Table 5-1. Summar of +Point Bobbin and Cecco Detection for AxialPWSCC at Dented TSPs

10/22
21/43
21/43
12/32

2H
IH
IH
IH

2.39
3.89

1.21

Specimen TSP Crack Dent
No. Voltage"'alls Percent Calls Percent

+Point Detected Bobbin Detected
+Point Bobbin

2/2 100 3/3 100
2/2 100 3/3 100
2/2 100
3/3 100 2/2 100

Calls Percent
Cecco Detected

Cecco

Fraction of Analyst Reporting a Flaw Call

0.122
0.991
0.277
0.702

38.0
98.0
50.0
97.0

23.21
90.50
45.48
88.90

Destructive Exam
Length Local Coil Field
(inches) Max. Avg. Max.

Depth (%) Depth (%)

Avg. Depth
Lig. Corr.

( lo)
23.21
49.29
39.59
57.54

P7
P7
P7

PS

PS

P9
P9

P 10

P 10

Pl I
Pll
P12
P12
P12

IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH

3/3
3/3
3/3
2/2

3/3
3/3
2/2
2/2
3/3
3/3
3/3

100
IN
100
100

100
100
100
100
100
100
100
100

I/I

I/I

I/I

I/I

I/I

100

100

0.870
0.658
0.126
2.644
2.452
1.868
1.589
2.563
2.146
0.675
0.568
1.286
0.548
0.181

100.0
IN.O
65.2
100.0
100.0
100.0
100.0
100.0
100.0
100.0
95.8
100.0
82.8
90.3

99.78 .
89.68
46.23
99.55
99.73
99.48
99.42
100.00
90.91
100.00
90.30
99.80
64.86
74.68

94.32
82.48
46.23
84.77
79.41
75.26
86.59
88.70
69.03
95.61
74.58
77.27
29.90
69.44

5
6
6
6
6
6
7
7

8
8

8

9
9
9
9
9
9
9
9
9
9
10
10

10

ll
ll
II
11

ll
12

12

12

13

Notes:

3H
4H
IH
3H
4H
SH
3H

4H
4H

IH
IH
2H
3H
4H
SH
IH
3H
IH
2H
3H
IH
IH
2H
2H
3H
3H
4H
4H
SH
SH
3H
3H
4H
2H
2H
3H
4H
4H
2H
3H
4H
3H

1. Dent volta

2.63
2.32
3.87
2.21
1.84
2.32
5.68

4.62
5.14

4/4
4/4
4/4
4/4
4/4
4/4
3/4

3/4
0/2

100
100
IN
100
100
100
75

75
0

2.42
2.03

2/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
0/4
4/4
4/4
4/4
4/4
3/4
4/4
2/4
3/4
4/4
4/4
3/4
2/4
4/4
4/4

50
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
0

100
100
100
100
75
100
50
75
100
100
75
50
100
100

1.89
2.24
2.18
1.98
5.03
4.28
1.42
1.52
1.61

1.34

1.24

1.23

1.21

1.31

1.28

1.70
1.49

1.34
1.95

1.38
1.22
1.39
1.19

es based on Wcstin house anal

3/4
4/4
I/4
4/4
4/4
3/4

0/3: >Sv
dcllt
0/3

0/I: >Sv
dent
2/3
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4
4/4

4/4

4/4

3/4

3/4
4/4

3/4
4/4

75
100
25
100
100
75
0

67
100
100
100
100
100
100
100
100
100
100
100

75

100

50

75
100

75
100

5/5
5/5
5/5
5/5
5/5
5/5
I/5

0/5
I/5

I/5
5/5
5/5
5/5
5/5
5/5
4/5
5/5
5/5
5/5
5/5
5/5

5/5

5/5

5/5

5/5

5/5

5/5
5/5

5/5
5/5

3/5
3/5
2/5
4/5

0
50
25
100
rior to crackin

0/4
2/4
I/4
4/4

ses for hb s imen

100
100
100
100
100
100
20

0
20

0.660
0.708
0.876
0.472
0.580
0.860
0.188

0.183
0.551

55.7
68,4
48.0
31.7
53.5
41.0
30.0

16.0
28.0

42.0
88.8
80.2
74.1
75.0
85.1
39.5
45.5
58.0
54.7
50.0
49.1
34.5
97.1
61.5
89.0
66.2
82.1
36.0
86.5
38.0
99.4
47.6
89.4
99.2
43.0
95.5
98.1
46.3
34.0
22.7
33.1
45.6

20
100
100
100
100
100
80
100
100
100
100
100

0.294
0.772
0.692
0.588
0.416
0.604
0.598
0.560
0.420
0.380
0.460
0.424
0.168
1.010
0.786
0.850
0.717
0.840
0.328
0.632
0.120
0.760
0,490
0.698
0.837
0.160
1.072
1.009
0.790
0.242
0.129
0.360
0.336

100

100

100

100
100

60
60
40
80

and PGEcE for field indications

47.88
54.32
33.42
21.53
47.62
35.50
29.12

7.72
14.99

35.00
83.72
73.72
67.26
64.29
77.89
30.14
34.43
52.24
45.77
44.21
38.82
24.36
95.09
46.26
84.64
54.10
70.18
23.14
74.63
26.69
96.18
37.97
81.81
96.83
32.75
91.30
95.25
44.03
23.40
16.07
26.29
37.31

39.40
36.72
21.76
15.22
29.03
18.34
23.40

6.41
9.57

20-30
60.54
59.09
56.14
49.41
54.09
20.12
24.95
40.73
37.13
31.81
30.88
25AS
67.37
35.62
60.89
40.75
56.38
10-20
57.46
26.75
73.22
31.71
63.63
81.40
32.75
68.41
68.67
36.59
20.75
16.04
20.24
27.25
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Figure 5-2
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Figure 5-5
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'igure 5-7

Lab Sample 8 - 3H - Crack 1
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NDE Depth vs. Axial Length
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Figure 5-8

Lab Sample 9 - 2H - Crack 2
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NDE De thvs. Axial Len th '.8

PWSCC ARC Release 1.1

Unadjusted

90

80

70

60
a
0
0

50

tn

0 40
I-

~
~

~
~

aa ~
i

8 Q
', ~ 5

~ ~
~

I s

'%% . 5 '%
5

i'.70.6

'.5

0.4

'.3

T9093

Length 0.74

Max. Volts 0.68

Max. Depth (%) 72.0

Avg. Depth(%) 54.7

Adjusted

T9093

Length 0.74

Max. Volts 0.68

Max. Depth (%) 60.0

Avg. Depth(%) 45.6

Exam

0.79

46.3

35.6

Exam

0.79

46.3

35.6

30

'0
0.2

10

'.1

0'0.6
-0.4 -0.2

Axial Distance (ln.)

0.2 0.4

0

0.6

f
Analyst T9093 - Unadjusted ~Analyst T9093 - Adjusted tg Exam Xt A~nat st T9093 - VettageJ

5-18

Q;tDENTPGMQI998 Dent NDE DE RcportWDE Rcpoyt l998 Section 5 .doc-02/l 6199



100 .

Figure 5-9
Lab Sample 13 - 3H - Crack 1

Comparison of Unadjusted, Adjusted, Burst and Voltage with Exam
NDE Depth vs. Axial Length

. 0.8

PNSCC ARC Release 1.1

Unadjusted

90

80.

70 .

~O

60
KI
O

du 50

40
I-

30 ~

20

~ s( ~

~ s

~

I A
~ ~

.x !

't ~

~ ~

0.7

0.6

0.5

. 0.4

Ox3

. ~ 0.2

D9674
Exam

Length 0.39

Max. Volts 0.69
Max. Depth (Vo) 67.0

Avg. Depth (9o) 45.7

Adjusted

D9674

Length 0.39
Max. Volts 0.69
Max. Depth (%) 44.0
Avg. Depth (To) 30.0

0.34

37.3

27.3

Exam

0.34

37.3
27.3

10 .

0.1

0

-0.4 -0.2 0

Axial Distance (ln.)

0.2 0.4

f....a... Analyst D9674- Unadjusted ~ Analyst D9674- Adjuslad ~ Exam —-tx-"Analyst D9674 - Vol yaga i

5-19

QADENTPGMQI998 Dent NDE„DE Report%DE Report l998 Sec(ion 5 .doc.02/l6/99



100

Figure 5-10
Lab Sample 2 - 3H - Crack 1

Comparison of Unadjusted, Adjusted and Voltage with Exam
NDE Depth vs. Axial Length
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Figure 5-11

Lab Sample P11 - Crack 1

Comparison of Unadjusted, Adjusted and Voltage with Exam
NDE Dep s. Axial Length
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'igure 5-12a
Lab Sample 12-4H - Crack1

Comparison of Unadjusted, Adjusted and Voltage with Exam
NDE Depth vs. Axial Length
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Figure 5-12b
Lab Sample 12-4H - Crack 1

Comparison of Unadjusted, Adjusted and Voltage with Exam
NDE Depth vs. Axial Length
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Figure 5-13

Lab Sample 2-5H - Crack)
Comparison of Unadjusted, Adjusted and Voltage with Exam

NDE Depth vs. Axial Length
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Sample 9, TSP 2H - Crack I
Mid-Range+Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
(No NDE Adjustment Applied)
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Figure 5-15

Sample 11, TSP 2H- Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure 5-16

Sample I, TSP 48
Mid-Range+Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
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Figure 5-17
Sample 6, TSP 38 - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure 5-18

Sample 6, TSP 4H- Cracks
Mid-Range+Point, 300 kHz

Length NDE Depth vs. Axial Length with Destructive Exam
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Figure 5-19

Sample 8, TSP 3H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure 5-20

Sample2, TSP4H- Crack1
Mid-Range +Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
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Figure 5-21

Sample 7, TSP 1H - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure 5-22

Sample 11, TSP 3H - Crack 2

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam

(No NDE Adjustment Applied)
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Figure 5-23

Sample 2, TSP 38 - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam

(No NDE Adjustment Applied)
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Figure 5-24

Sample 7, TSP 3H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam

(No NDE Adjustment Applied)
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Figure 5-25

Sample 12, TSP 3H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam

(No NDE Adjustment Applied)
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6.0 NDE UNCERTAINTYESTIMATES FROM "BLIND"NDE ANALYSES

6.1. Introduction

This section describes the+ Point NDE uncertainties developed from blind analyses for sizing axial
PWSCC at dented TSP intersections. The blind analyses were performed by up to four analysts prior to
destructive examination of the laboratory specimens. The+ Point sizing uncertainties are developed for
crack length, average depth, maximum depth based on averaging destructive exam data over the coil
field length and local maximum depth based on the point ofmaximum depth from the destructive exam.
Maximum depth uncertainties based on coil field averaging are recommended for tube integrity analyses
and for NDE sizing evaluation per the EPRI ISI guidelines, Revision 5, Appendix H, paragraph
H.2.2.1g. Section 5 described the length and depth adjustments applied to the+ Point data. The
reference analyses recommended for tube integrity applications include these adjustments. To show the
impact of the depth adjustment on sizing uncertainty, the reference uncertainties are compared to results
obtained with no depth adjustments. The database used for+ Point sizing includes 3 pulled tube TSP
intersections with 4 indications and 40 laboratory specimens with 57 indications.

The results of the blind analyses and the destructive exam results are given in Table 6-1 for each analyst
and each specimen. The NDE as-measured and adjusted depths are given in the table. The NDE lengths
are given as the adjusted lengths. The differences of destructive exam minus NDE are given in the table
for length, local maximum depth, running average (over coil field of 0.16 inch) maximum depth and
average depth are also included in the table. The mean, standard deviation and upper 95% confidence
level for the NDE uncertainties are given at the bottom of the table. These uncertainties are discussed in
the following sections.

6.2. NDE Uncertainty for Crack Length

Figure 6-1 shows the trends of destructive exam versus NDE for the adjusted axial length. The mean
error of -0.04" is small as well as the standard deviation of0.11". The regression fit to the data has
close to the ideal 45'lope and is only slightly below the theoretical 45'ine. Overall, the agreement of
NDE and destructive exam lengths is very good.

6.3. NDE Uncertainty for Average Depth

The trend of destructive exam versus NDE for the adjusted average depth is shown in Figure 6-2. The
mean error of-3.36% and standard deviation of7.25% result in an upper 95% confidence on the NDE
uncertainty of 8.60%. The regression curve slightly underestimates the ideal 45'lope. Even with the
depth adjustment applied, the mean of the average depths is overestimated. The overall agreement
between NDE and destructive exam is more than adequate for applications to tube integrity assessments.

The comparison of the unadjusted average depth with destructive exam is shown in Figure 6-3. It is
seen that the uncertainties increase to a mean error of-5.61% with a standard deviation of 8.83%. The
depth adjustment procedure significantly improves the mean error from -5.61% to -3.36% and
moderately improves the standard deviation from 8.83% to 7.25%.
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6.4. NDE Uncertainty for Maximum Depth

Figure 6-4 shows the trend of destructive exam versus adjusted maximum depth based on averaging the
destructive exam data over the 0.16 inch+ Point coil field length. Even with the depth adjustments, the
NDE maximum depths overestimate the destructive exam results with a mean error of -4.98% and a
standard deviation of 11.95%. The NDE uncertainty at 95% confidence is 14.75%. The slope of the
regression line is slightly underestimated compared to the ideal 45'ine. The results without the depth
adjustment applied are shown in Figure 6-5. Comparing Figures 6-4 and 6-5, it is seen that for
destructive exam depths less than about 50%, the NDE results without the depth adjustment are
considerably overestimated (shifted to right in Figure 6-5 compared to Figure 6-4). 'The NDE
uncertainties without the depth adjustment are increased to a mean error of-9.02% and a standard
deviation of 15.73%. These results demonstrate the importance of the low voltage depth adjustment
procedure which has a larger impact on maximum depth than on average depth.

NDE uncertainties for maximum depth based on the coil field average of the destructive exam data are
recommended for tube integrity analyses. However, it is of interest to assess the NDE uncertainties
associated with the local or point maximum depth from the destructive exam. Figure 6-6 shows the
resulting NDE uncertainties based on local maximum depth. In this case, the mean error is positive at
2.86% with a standard deviation of 11A6% and a 95% confidence value of21.77%. For the mean error,
NDE slightly underestimates the local maximum depth while slightly overestimating the coil field
averaged maximum depth. Without depth adjustments, the NDE uncertainty for local maximum depth is
shown in Figure 6-7. The mean error shifts to a small negative value while the standard deviation
increases to 15.02%.

6.5. Conclusions

The blind+ Point sizing analyses result in very good agreement with destructive examination results.
The resulting + Point NDE uncertainties for mean error based on destructive exam minus NDE are:

Length
Average Depth
Maximum Depth

Mean Error
-0.04"
-3.36%
-4.98%

Standard Deviation
0.11"
7.25%
11.95%

+95% Uncertainty
0.14"
8.60%
14.75%

These results provide acceptable sizing capability for tube integrity assessments and alternate repair
criteria applications. The NDE results include application ofprocedures for length adjustments and
depth adjustments for low (< 1.0 volt) and high (> 4.5 volts) voltage indications. Destructive
examination depths are based upon corrections for uncorroded ligaments and are averaged over the
0.16" + Point coil field length.

Defining NDE uncertainties based on mean and standard deviation provides a basis for comparing NDE
uncertainties between different assessments and leads to an uncertainty that is independent of the NDE
parameter. While adequate for tube integrity analyses, the use of the regression fitto the data and
uncertainties on the regression fitprovides the dependence of the NDE uncertainties on the NDE
parameters and would be the preferred method for computerized tube integrity analyses such as Monte
Carlo Analyses. NDE uncertainties based on regression analyses are given in Reference 8.3.
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Table 6-1

Summary of+Point "Blind"NDE Results Comparison with Destructive Exam
Dented Tube Support Plate NDE Evaluations for Axial PWSCC

NDELen hAdustedonl AdustedDe h Destructive Exam Destrucllve Exam - Ad usted NDE
Sample
Number

TSP
Location

Crack
Number Analyst Length

inches

Max Avg
Depth Depth Max.

Volts

Adj. Adj.
Max. Average

De th De th
Length
nches

Max Runntng Avg.
Depth Max. Depth

Avg. Deplh
Ug. Corr. Length

inches

Max
Depth

RA Max
Depth

Avg
Depth

21/43
21/43
21/43

- 21/43
21/64

; P7,

0
0. -'

i,. Q

0
0
0
0
Q

.0
0

0".

,, 3

3E

2 =.'

1P'...

2

-0310-
0.160
0.910

-. 0.970
0910

- 0290
0380
0.650
0.700
0.670

- 0.840
0.970

'1.010
0.630

41.0 2756
49.0

" 33A4
62.0. 48.29
63.0" '50.66
44.0. = 3723
43.0 35.14
86.0 '5829
73.0, 55.19
76.0 . ". 66.85
75.0; -v57.9
100.0 '.90.98
100.0'9231

-100.0'.91.85
90.0 BOAS

0.63
055

1.13

0

6.47

41.00 2788
29.00. 19.79 =

—.4400 3T~ " '

4300 35.14-

73.00 55.19 "

TEOO . 56.85
T5.00.: .'57.90 ".

100.00 90.96 ~

100.00 .",.9231

100.00 .: 91.85=.

100.00

.'9A2'-'.122

0.122'-
0.991';=.-:

0.991',
-'.2TT

0~
0.702 i.

'0.702 ","
'702"'-'.

~
'- 0.870 -".'=

0.870 ..:-=

0.870R*'-
-. -" -0.658

38.0 . 2321
-'38.0 23.21

SS.O . „-. 90.50 '-.-" "4929
98.0 '9050
50.0 . 45AB
50.0 45AB
96.0 . - 83.80
97.0 '890
97.0 .. „" 88.90 . =
97.0 - - 88.90'"::
100.0 '- -" 99.78
100.0. ':: 99.78 =.

100.0 ':.- - 99.78,-'. ' 94M
~ 1000 8968

'0.1880.081»
0.021
-0.033 .
4.013

0.052
0.002
0.032
0.030
4.100
4.140
0.028

35.0 27.5 -1.37
6.0 1$
7.0 2S 4.45

24.0 - 15.9 235
21.0 12.9 0.69
22.0 13.9 436
0.0:; . 4.2; " 326

:0.0 ' 42-- -2.01
."-0.0 42 =- 2.47

0.0 '10.3 4.94

4.0 . -17.8 425
9.0 . -5.8 3.42

38.0 28.5 - 1.00

0 0.740 93.0'3.71 100.00 . 90.01 0.658':.- = 1000 "-,8968,'2 48 0.0 -'0.3 -753--'7 0 1P= 0.930 100.0 8208 0.658' 100.0 i: " 89.68 .- 82AB 4.272 0.0 ' -109 OAO
P7
PT

0
0

3 . 2 0.150
0.250

58.0 '637
70.0 45.02

5ROO- -
46.3T'ROO

~ 45.02"

'' '- 0.126:.'
=.. 0.126 - ~

4.024
4.124

7.2 -11.8 4.14
-23.8 1.21

PS

PB

* Pg,a
:P9

0
0
0
0

..0

1P
-2
1P-2':
1P

-.,=1' 'P

- 0270'
2AOO.

- 2580 ~

2;420
- 1.700.»
.=1.810

'-
72.0 . 50.69

=100.0 .- 84.77
'l00.0 86.15

- 96.0.:7928
." 97.0 -: 81.01
'100.0, '4.05
*100.0- .8532

1.61

-6.05
i. 6.08

10.18

100.00 .
84.77-'00.00

. 86.15-
100.00:": 82.68-
100.00 *. 83.61 i
100.00 r,84.05 -;

100.00, 85M

. 0.126
:-. 2.644;;-
. ':2.644-

2A52 -,
'2A52.=.,'.

1 668c-"
~: . — 1.868;;;

—.'.100.0
100.0 - .. 99M
100.0 -99.73 "= .- 79A1 ~

1000 ~ " 9973--- '. 7941 ~

100.0 s=:.. 99AS
'

l - .'526.
100.0' '':99.48 7526

0.244:
0.064-
0262

,0.032
0.168

=. 0.058

0.0
-25.8 NAB

0.00
0.0'- -05 --QS

- 0.0: 43 - 427
:- 0.0-'.3- 4.10 '-

=-0.0 '. "4$ r . 4.79
0.0 - 45 --10.06

-0 .— .2= 1.780 100.0 .79.14 100.00. 79.14 100.0 .:99.42 4.191 0.0 4.6 7A5
=--P9
— P10

P10
~ P1 0
Plo
P10
P10
P11

P11

P11

P11

P12
P12
P12

0
0

'0
0
0
0
0
0
0
0
0
0
0
0

2 '

-1P.

. ~ .2

1P

1P

1P

1P

1P

2.740
2.170

0.720
0.840
0.500
0.560

100.0. 82.72
100.0 '-'-76.65

100.0: 81.04
100.0 79.69
76.0- . 58.84
82.0 61.99
78.0 6183
98.0 90AS
97.0'- 88.38
99.0." 93.85
99.0. -93Q
100.0 903

-100.0 9055
100.0 90rtS

536-
6.S7."

6.12

5.13

7.47
522

7.13

7.07

100.00 .82.72 .

100.00 76.65.~
100.00 ". 81.04.
100.00: 79.69 .

100.00 . TTA2
100.00 .. 75.60 .
100.00 79M
100.00 9MQ
100.00 91;11
100.00 94.80
100.00 94.48
100.00 90M
100.00 90$5
100.00 90.96

1.689..-
2563 "-'=

2563 ".-

2.148 ~

2.148
2.146
0.675
0.675-.

0.568
0.568 " -"=

1288
1.286 ':

1.288

100.0
100.0

- 90.91
90.91

100.0 100.00
100.0 100.00
95.8 90.30

100.0 . 99.80--
100.0 99.80
100.0 99.80

100.0- - --- 99A2
100.0 " - 100.00
100.0 .-'00.00
100.0 100.00
100.0 . 90.91

88.70
88.70
88.70

95.61
95.61
74.58.
7458

0.003
0.033

0.024

4.114
0.045

0.068
0.008
0.056
4.114

0.0 -0.8 3.87
0.0 0.0 12.05

-0.0
0.0
0.0

0.0
0.0: 9.01
-9.1 .4.39

0.0 -9.1 457
0.0 -9.1 -1024
0.0 0.0 3.72
0.0 0.0 450
-4.2 -9.7 -2022

-9.7 -19.90
0.0 42 -13.03
0.0 42 -1328
0.0 4.2 -13.69
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Table 6-1 (continued)
Summary of +Point "Blind"NDE Results Comparison with Destructive Exam

Dented Tube Support Plate NDE Evaluations for Axial PWSCC

NDELen thAdustedOnl Ad usted th Destructive Exam Destructive Exam- Ad usted NDE
Sample TSP
Number Location

Crack
Number Analyst Length

Inches

Max
Depth

Avg
Depth

Adj.
Average

Max
Depth

Running Avg.
Max. Depth

Avg. Depth
Ug. Corr. Length

Inches

Max RA Max
Depth Depth

4/ 0/

Avg
Depth

&/

P12 2 3N4 1P ~ 0970 57.0 35.04 1.21 . 57.00 0.548 25.8 7.9 -5.14
P12
P12

2 344 2
2 3r4 3

OA40
0.530

50.0
76.0

2439 124 5O.OO

36.6 127 75.00
24.39 0.548

0.548
29.90 0.108

0.018
32.8 14.9 581
6.8 -11.1 4.70

P12 0240 80.0 54.73 2.15 80.00 54.73 .

- 0.181 74.68 102 -5.3 14.71
P12
P12

3H
3H
3H
3H
4H
4H
4H

5 - 3 -" '0200
5 .. 1P '. 0240

1 0.840
2 0.810
3 0.810
4 0.790

0.790
2 0.810

0.800

82.0
84.0
81.0
79.0
77.0
83.0
87.0
85.0
85.0

56.6 2.15'2.00
60.75 2.17 84.00
54.48 2S 81.00

5439 2.46 77.00
55.47 243 83.00
5135 2.18 87.00
50.8 2.12 85.00
5054 2.17 85.00

50.75

55.47
51.35

0.181

0.181

0.660

0.660
0.660
0.708
0.708
0.708

74.68
74.68
47.88
47.88
47.88
47.88

%.019

39AO 4.150

36.72 4.082
36.72 4.102
36.72

-73
-93

12.84

-25.3 43.1 -1508
-23.3 4.1 -15AS
-213 -29.1 -14.99
-273 45.1 -16.07
-18.6 %.7 -14.63
-16.6 40.7 -14.08
-16.6 40.7 -13.82

4H
1H
1H

0.800

0.870

87.0
46.0
41.0

512 2.16 87.00
27.6 0.75 34.00

29.13 0.73 35.00 24.86

0.708
0.876
0.876

48.0
48.0 33.42

36.72
21.76
21.76

%.124
0.006

-18.6 42.7 -14A8
14.0 -0.6 1M
13.0 -1.6 <.10

1H
1H
3H

0.8SO

4 0.870
1 0.490
2 0.520
3 0.500

38.0
45.0
56.0
55.0
57.0

20.79 0.74 31.00
29.78 0.73 33.00
28.8 OA9 31.00
2927 051 32.00
1755 091 27.00

16.96
21.84
15.94

17.03
831

0.876
0.876
0.472
0.472
0.472

48.0
48.0
31.7
31.7
31.7

33.42
33.42

21.53
21.53

21.76
21.76

0.026
0.006

15.22 4.018
15.22 %.048
1522

0.7 -9.5 -0.72
-0.3 -10.5 -1.81

4.7 -5.5 6.91

17.0 2.4 4.80
15.0 0.4 %.08

0.420 58.0 2936 051 30.00 15.18 0.472 31.7 21.53 15.22 0.052 1.7 -8.5 0.04
4H
4H
4H
4H
SH

SH
SH

3H
3H
4H

4H
4H

0.700
0.720
0.690
0.590
0.910
0.940
0.820

4 0.230
NDD

NDD
NDD
NDD
NDD
NDD

59.0
58.0
60.0
55.0
71.0
70.0
73.0
67.0
NDD

NDD
NDD
NDD

NDD

38.07 128 59.00
37.81 124 58.00
36.93 127 60.00
39.57 1.27 55.OO

34.31 0.73 46.00
3390.71 47.00

25.51 0.74 30.00
40.63 0.72 42.00
NDD NDD
NDD NDD
NDD NDD
NDD NDD
NDD NDD
NDD NDD
NDD NDD

39.07
37.81

10.48
25.47

0.580
0.580
0.580
0.580
0.860
0.860
0.860
0.860
0.188
0.188
0.188
0.183
0.183
0.183
0.183

41.0
41.0
41.0
41.0
35.0
35.0
35.0
16.0
16.0
16.0
16.0

47.62
47.62
47.62
47.62

29.12
29.12

7.72

18.34
1 824
1884
18.34

6.41
6.41
6.41
6.41

%.110
%.010
%.050

0.040
0.630

-5.6 -11.4 -9.04
A.6 -10.4 -8.78
-6.6 -12.4 -7.90
-1.6 -7.4 -10.54
-5.0 -10.5 489
-6 0 -115 4 15
1 1.0 S.S 7.86
-1.0 -6.5 -7.13
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Table 6-1 (continued)
Summary of+Point "Blind"NDE Results Comparison with Destructive Exam

Dented Tube Support Plate NDE Evaluations for Axial PWSCC

NDELen hAdustedonl Ad usted th Destructive Exam Destructive Exam - Ad usted NDE
Sample
Number

TSP
Location

Crack
Number Analyst Length

inches

Max Avg
Depth Depth Max.

Volts

Adj.
Average

De th
Length
inches

Max Running Avg.
Depth Max. Depth

Avg. Depth
Ug. Corr. Length

inches

Max RA Max
Depth Depth

0/

Avg
Depth

4H
4H
1H
1H
1H
1H
1H
1H

NDD

NDD
0.390
OAOO

NDD
0.740
0.740

NDD NDD NDD
NDD NDD NDD
NDD NDD NDD
50.0 3633 0.55
27.0 18.83 0.58
NDD NDD NDD
74.0 62.83 2.35
73.0 60.4 2.29

15.00

74.00

25.43
10.46

0.551
0.551
0.294
0.294
0.294
0.294
0.772
0.772

28.0
28.0
42.0
42.0
42.0
42.0

14.99
14.99

9.57
9.57

0.032
0.032

7.0 0.0
27.0 20.0

14.8 9.7
15.8 10.7

-229
0.14

1H
1H

2H
2H

0.760
0.760
0.710
0.720
0.740

70.0 59.63 2.58
74.0 62.75 2.33
74.0 61.56 2.51
73.0 60.82 2.45
70.0 57.82 2.52

74.00
74.00

62.75
61.56

0.772
0.772
0.692
0.692
0.692

83.72

73.72
73.72

59.09
59.09
59.09

0.012
0.012
4.018
4.028

18.8 13.7 0.91
14.8 9.7 -2.21
6.2 4.3 -2.47
7.2 0.7 -1.73
10.2 3.7 1.27

2H
3H
3H

0.750
0.720
0.710

77.0 60.89 248
68.0 57.86 1.99

67.0 57.87 1.94 67.00

60.89

57.87

0.692
0.588
0.588

74.1

74.1

73.72
67.26
67.26

59.09
56.14
56.14

4.058
4.132

3.2
6.1

7.1

-1.80
-1.72

0.3 -1.73
3H 0.780 70.0 5656 1.96 0.588 74.1 67.26 4.1 -2.7 4.42
3H
4H
4H

5H
SH
SH
5H
1H
1H
1H
1H

3H

1H
1H

1H
1H

0.680
0840
0.520
0.540
0.530
0.630
0.540
0.620
0.800
0.470
0.300
0.320
0.680
0.620
0.300
0.340
0.380
0.460
0.490
0.480
0.440

67.0 58.19 1.97
74.0 51.09 1.49
73.0 5253 1.45
65.0 51.05 1.51
74.0 5239 1A8
71.0 51.84 1.3
70.0 54.15 1.26
67.0 52.46 1.35
67.0 53A3 1.28
28.0 16.89 1.24
29.0 20.02 1.2
45.0 28.77 0.75
33.0 1S.25 1.21
31.0 18.46 0.89
32.0 21.92 0.86
17.0 9.72 0.91
27.0 20.29 0.87
71.0 43.67 1.25
70.0 42.03 1.22
73.0 40.25 1.29
70.0 4258 1.24

74.00

74.00
71.00
70.00

67.00
28.00

45.00

17.00

71.00

58. 19
51.09

51.05

51.84
54. 15

16.89
20.02

15.25
11.91
21.92

4267
4203

4258

0.588
0.416
0.416
0.416
0.416
0.604
0.604
0.604
0.604
0.598
0.598
0.598
0.598
0.560
0.560
0.560
0.560
0.420
0.420
0.420
0.420

74.1
75.0
75.0
75.0
75.0

45.5
45.5
45.5
45.5
58.0
58.0
58.0
58.0

67.26

77.89
77.89
77.89
30.14
30.14
30.14
30.14

52.24
5224
52.24
52.24

56.14
49.41
49.41
49.41
49.41

20.12
20.12
20.12
20.12
24.95
24.95
24.95
24.95
40.73
40.73
40.73
40.73

4.124

4.124
4.114

0.064
4.016
0.004
0.128
0.298
0.278

0.260
0.220
0.180
4.040
4.070

7.1

1.0
0.3
-9.7

-2.05
-1.68

2.0 &7 4.12
10.0 4.7 -1.64
1.0 -9.7 -2.98

18.1 10.9 0.66
11.5 2.1 3.23
10.5 1.1 0.10
-5.5 -14.9 -8.54
6.5 -2.9 4.87

25.5 14.4 13.04
13.5 2.4
28.5 17.4 15.23
23.5 12.4 8.42
-13.0 -18.8 -2.94
-12.0 -17.8 -1.30
-15.0 -20.8 OA8
-12.0 -17.8 -1.85

14.1 6.9 225
15.1 7.9 4.06
18.1 10.9 1.63
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Table 6-1 (continued)
Summary of +Point "Blind"NDE Results Comparison with Destructive Exam

Dented Tube Support Plate NDE Evaluations for Axial PWSCC

usted Onl Destructive Exam Destructive Exam- Ad usted NDE

Sample
Number

TSP Crack
Location Number Analyst Length

Inches

Max Avg
Depth Depth Max.

Volts

Adj. Adl.
Matc Average

h

Max Running Avg.
Depth Max. Depth

Avg. Depth
Ug. Corr. Length

Inches

Max

Depth
RAMax
Depth

Avg
Depth

2H
0.470
0.410 55.0 44.17 55.M 44.17

0.380 54.7 45.77
0.380

37.13
37.13

4090 -13
4.030 -0.3

-10.2
-9.2

-8.20
-7.04

~ 8

2H
2H

1H

1H
1H
1H
1H
1H
1H
1H

OA90
0.500
0.510
0.470
0.520
0.520
0.470
0.460
OASO

0910
0.410
0.150
OA20
OS@

57.0 41.76
5S.O 44.12
65.0 46.18
64.0 47.83
58.0 40.62
61.0 4483
52.0 42.7

55.0 4029
58.0 39.11
59.0 35.05
49.0 32.7
80.0 4224
51.0 32.9

1.01

0.42
OA3
0.42
0.42

57.M 41.76
5RM 44.12
55.M 46i 18

64.M 47.83

61.00 44.93
52M 4270

55.M 40.29
5RM 39.11
49.00 29.11

0.380
0.380 54.7
OA60 50.0
OA60 50.0
OA60 50.0
OA60 50.0
0.424 49.1

0.424 49.1

0.424 49.1
0.424 49.1

Not Detemtned 345
Not Detenntned 345
Not Determned 345

44.21

44.21
44.21
44.21

37.13

31.81
31.81
31.S1

31.81

4.110 -2.3
%.120 Q.3
4.050 -15.0
4.010 -14.0
-0.060 -8.0
4060 -11.0

-2.9
4036 -5.9

4056 -5.9
-8.9
-145
-95
-185
-75

-11.2
-12.2
-20.8
-19.8
-13.8
~16.8
-13.2
-16.2
-16.2
-19.2
-23.6
-18.6
-27.6
-16.6

-6.99
-14.37
-16.02
-8.81

-13.12
-11.82
-14.38

-9.41
-8.23

0.980

1.010

0.980
0.830
0.820

8'I.O 70.83
79.0 69.18
83.0 7124
80.0 69.7
68.0 51.87
67.0 5'1.14

4.16

4.1

0.74
0.72

BI.M 70.83
79.M 69.18
8XM 7144

49.00 37.38 0.786 61.5
0.786 61.5

46.26
46.26

1.010
1.010 97.1 95.09
1.010 97.1

1.010 97.1 95.09

0.030 16.1

0.010 1%1

0.000 14.1

0.030 17.1

4.044 125
41.034 125

14.1

16.1

12.1

15.1

-27
-2.7

-1.81

4.87
-2.33
-1.76
-1.78

0.800 0.69 0.786 61$ %.014 4.5 -10.7 -8.65

3H

3H

0.850
0.870
0.930
0.890
0.840
0.910

64.0 50.97
81.0 6S.87
79.0 66.66

80.0 69.19
74.0 5723

0.7

2.71

B1.M 6R87

80.00 69. 19
74.M 57.23

0.786 61$
0.850 89.0 84.64
0.850 89.0 84.64
0.850 89.0 84.64
0.850 89.0

66.2 54.100.717

8.0
4.080 10.0

6.0
0.010 9.0
4.193 -7.8

-8.7
3.6
5.6

4.6
-19.9

-8.18
-7.98
-5.77
-7.13
-8.30
-16AS

0.910 73.0 55.47 0.97 0.717 54.10 40.75 4.193 5.2 .6.9 -5.60
0.910
0.820

73.0 5626
74.0 5926

0.99
0.97

60.00 46.24
64.00 51.34

0.717 662 54.10
0.717 66.2 54.10

4.193 6.2

4.103 22
-5.9
-9.9

-5.49
-1059

4H
4H
4H

0.800
0.840
0.840
0.800

77.0 6631
76.0 6532
77.0 65.79

77.M 6R91 0.840
0.840
0.840
0.840

70.18
70.18
70.18
70.18

0.040 5.1

0.000 6.1

0.000 5.1

0.040

-6.8
-5.8
-6.8
-6.8

-1053
-8.94
-9.41

-10.65
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Table 6-1 (continued)
Summary of+Point "Blind"NDE Results Comparison with Destructive Exam

Dented Tube Support Plate NDE Evaluations for Axial PWSCC

NDELen lhAdustedOnl AdustedDe lh Destructive Exam Deslructlve Exam-Ad usted NDE
Sample
Number

TSP Crack
Location Number Analyst Length

Inches

Max
Depth

Avg
Depth Max.

Volts

Adl.
Max.

De th

Adl.
Average

De th
Length
Inches

Max
Depth

Running Avg.
Max. Depth

Avg. Depth
Ug. Corr. Length

Inches

Max
Depth

RA Max
Depth

Avg
Depth

SH
SH
SH

0.810
0.790
0.790

81.0 58.98 227
79.0 58.81 2.21
77.0 59.28 2.3

8800 58.98
59.81
59.28

0.632
0.632
0.632

74.63
74.63
74.63

57A6
57.46
5?A6

%.178 5.5
7.5
9.5

-6.4
-4.4
-2.4

-1.52
-1.35
-1.62

10
10
10
10
10
10
10
10

10
10
10

SH

5H
3H

3H

3H
3H
3H
3H

4H

0.830
0.090
0.090
0.130
0.100
0.740
0.800
0.780
0.760
0.530
0.560
0.610
0.550
0.720
0.760
0.730

7?.0 5897 2.23
43.0 31.78 0.5
44.0 30.44 0.49
54.0 34.53 0.55
48.0 34.2 0.46
93.0 78.3 1.8
85.0 6927 1.61
89.0 70.17 1.66
87.0 70.25 1.62
80.0 5628 0.38
73.0 56.83 0.41
70.0 55.47 0.45
70.0 55.92 0.4'I

88.0 72.5 1.54
82.0 65.02 1A4
80.0 66.88 1.45

41.00

39.00
93.00
85.00
89.00
87.00

46.00
42.00

58.37

28.37
21.42
27.79
78.30
69.37
70.17
70.25

45.15
36.45
33.55

65.02

0.632
0.120
0.120
0.120
0.120
0.760
0.760
0.760
0.760
0.490
0.490
0.490
0.490
0.698
0.698
0.698

38.0
38.0
38.0
38.0
99.4
99.4
99.4
99.4
47.6
47.6
47.6
47.6
89.4
89.4
89.4

74.63
26.69
26.69
26.69
26.69
96.18
96.18
96.18
96.18
37.97
37.97
37.97
37.97
81.81
81.81
81.81

57A6
26.75
26.75
26.75
26.75
73.22
73.22
73.22
73.22
31.71
31.71
31.71
31.71

0.030
0.030
N.OIO
0.020
0.020

%.020
0.000
%.040
%.070
%.120

%.022

9.5
-2.0
-3.0
4.5
-1.0
6.4
14.4
10.4
12.4
-5.4

-10.4
1.6
5.6
1A
7.4
9.4

-2.4 -0.91

3.2 -5.08
11.2 3.85
?.2 3.05
9.2 2.97

-15.0 -24.67
-20.0 -13.44
-8.0 -4.74
-4.0 -1.84
.-6.2 -8.87
-0.2 -1.39
1.8 -3.25

-13.3 -2.81
-14.3 -1.62
-6.8

-12.3 -1.04

10 4H
2H
2H

NDD
0.870
0.870

NDD NDD NDD
84.0 71.68 3.25
82.0 70.2 3.16

71.68
0.698
0.837
0.837

99.2
81.81

81AO
81.40 %.033

15.2
17.2

12.8 9.72
14.8 11.20

2H

2H
2H
2H

0.850
0.920
0.170
NDD
0.200

86.0 72.71 3.21
83.0 7053 3.18
49.0 34.85 0.25
NDD NDD NDD
46.0 33.38 0.25 46.00

7271

30.59

0.837
0.837
0.160
0.160
0.160

99.2
43.0
43.0
43.0

32.75
32.75
32.75

81AO
81AO
32.75
32.75
32.75

%.013

A.OIO

13.2
16.2
0.0

-3.0

-103 2.16

.13.3 -0.63

10.8 8.69
13.8 10.87

2H
3H
3H
3H

3H

4H
4H
4H

NDD
1.120
1.070
1.190
NDD
0.610
0.600
0.490

1.010
0.990

NDD NDD NDD
90.0 76.25 3.5
88.0 74.37 3.34
92.0 74.61 3.45
NDD NDD NDD
65.0 50.59 0.63
61.0 49.7 0.61
60.0 4S.25 0.62
90.0 72.62 3.34
91.0 71.47 3.26
92.0 71.92 3.33
94.0 73.03 3.29

92.00

49.00
49.00
49.00

91.00
9200

76.25
74.37
74.61

38.14
39.92
36.95
72.62
71.47
7892

0.160
1.072
1.072
1.072
1.072
0.563
0.563
0.563

'1.009

43.0
99.5
99.5

99.5
55.4
55.4
55.4
98.1
98.1
98.1
98.1

32.75
91.30

91.30

46.74
46.74
46.74
95.25
95.25
95.25
95.25

32.75
68.41
68.41
68.41
68.41

68.67
68.67
68.67

0.002
%.118

0.073
0.009
%.02 I

0.019

9.5
11.5
7.5

6.4
6.4
6.4
8.1

6.1

4.1

1.3
3.3

-2.3
-2.3
-2.3
5.3
4.3
3.3
1.3

-7.84
-5.96
-6.20

0.09
-1.69
1.28

-3.95
-2.80
-3.25
-4.36
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Table 6-1 (continued)
Summary of+Point nBlindn NDE Results Comparison with Destructive Exam

Dented Tube Support Plate NDE Evaluations for Axial PWSCC

4H

Analyst Langth Depth
nches

1 Oc60 81.0
0.970 79.0

Avg
Depth Max.

Vtttts

60.92 0.7
60.16 a66

Adi.
Average

48.74

Uegth
inches

0.790

Max Running Avg.
Depth Max. Depth

Avg. Depth
Ug. Corr.

0/

Max

Depth

4160 -18.7

4.180 -17.7

RAMax
Depth

-21.0
-20.0

Avg
Depth

-1229
-12.15

12

0.960 83.0
4 0.930 80.0

0.290 46.0

60.42 0.7
6097 0.68
352S 0.41 2M4 0242 34.0

0.790 46.3 44.03

20.75

4.170 -13.7
4.140 -17.7
%.048 6.0

-1'20.0
-7.08

-12.18

12 2 0.340 52.0 36.91 0.4 41.00 29.10 0242 34.0 20.75 4.098 -'7.0 -17.6

12

12
12
12
12
12

12
12
12
12
13

13

3 0.320 31.0
4 M30 NDD
1 0.310 46.0

3 0.360 46.0
4 NDD NDD
1 0.410 59.0
2 0.390 SEO

3 0.340 57.0
4 OA30 55.0
1 0.370 52.0
2 OAOO 52.0
3 0.420 53.0

OAOO 55.0

20.97 OAB

NDD NDD
2737 0.28

NOD NDD

45.2 0.47
42.9 OAS

34.93 05
40.93 0.47
38.81 0.71

3@95 a 69

37.89 0.7

18.00

31.00

41.00

12.18

3%24

29.13
24.75

0242 34.0
0242 34.0
0.129
0.129
0.129
0.129 22.7
a360 33.1

a3% %.1
0.360
0.360 - 33.1

0336 45.6
0336
0336
0336

16.04

16.04

20.75
20.75

16.04

16.04

16.04

2024

C.WS 16.0

%.181 4.3

4.231 -193

4.050 -15.9

4.030 -15.9
0.020 0.1

4.070 -14.9
%.034 5.6
%.064 4.6
%.084 7.6

5.4

-1RO

-2M

-227
-227

-21.7
-2.7

-2.41

-13.24

-17.29
-1LOO

0.02
-15AS

-1.88

'Not Irdudedin Mean &Stadard. Devhtion
Mean

Standard Devtattan

95% uncertai
IL11 11A6
0.14 21.77

11.95

14.75
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Figure 6-1

Dented TSP Axial PWSCC
Axial Length -+Point Coil

Destructive Exam vs. NDE Trends
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Figure 6-2
Dented TSP Axial PWSCC

Average Depth -+Point Coil
Destructive Exam vs. NDE Trends
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100-

90.
Mean = -5.61%
Std. Dev. = 8.83%

Figure 6-3
Dented TSP Axial PWSCC

Average Depth -+Point Coil
Without Depth Adjustment

Destructive Exam vs. NDE Trends
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Figure 6-4
Dented TSP Axial PWSCC

Coil Field (0.15") Average Maximum Depth -+Point Coil
Destructive Exam vs. NDE Trends

100

90

rt)

80
L
Q

70
CD

60
ctr CL

rtr;~ 50'o E
O a

EE-
40

I
~— 30
Cl

2
o~20
D

Mean = -4.98%
Std. Det/. = 11.95%

o
CD

G 0

po 43 o

000k.
CQ

X Analyst1P

ct Analyst1

0 Analyst2

0 Analyst3

h Analyst4

10-
y = 1.0317x - 7.0804 Regression

10 20 30 40 50 60 70 80 90 100

NDE Maximum Depth (%)

Q:dentpgrn~t98 Dent NDE Report%DE Report 98 Scc 6.doc-02/02/99



100 .

h Figure 6-5
Dented TSP Axial PWSCC

Coil Field (0.16") Average INaximum Depth -+Point Coil
Without Depth Adjustment

Destructive Exam vs. NDE Trends
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Figure 6-6
Dented TSP Axial PWSCC

Local Maximum Depth -+Point Coil
Destructive Exam vs. NDE Trends
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Figure 6-7
Dented TSP Axial PWSCC

Local Maximum Depth -+Point Coil
Without Depth Adjustment

Destructive Exam vs. NDE Trends
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7.0 EPRI ISI GUIDELINESAPPENDIX H QUALIFICATION

7.1 NDE Guidelines

In conjunction with the industry peer review team for Appendix H qualification, Westinghouse provided
the EPRI NDE Center a qualification data package. The qualification package included the opticals
containing the raw ECT data for the pulled tube and laboratory specimen database, the detailed hardcopy
documentation ofthe NDE and destructive examination results, the NDE guidelines, and various
spreadsheet analyses illustrating the impact ofthe adjustment routines on the NDE uncertainties. This
package documented the work that had been completed to establish the basis for qualification ofboth the
bobbin and+Point techniques. The proposed NDE guidelines attached in Appendix A as A-1 (bobbin)
and A-3 (+Point), became the basis for the EPRI Peer Review. The depth adjustment incorporated in the
proposed+Point guidelines were not implemented in the Peer Review analyses due to time constraints
for the peer review group. The crack end adjustment guidelines in the 1997 version ofETSS¹96703
were used without modification. Differences between the length adjustments ofETSS ¹96703 and the
procedures ofthe report are small. As a consequence, the NDE uncertainties obtained from Appendix H
qualification are somewhat higher than obtained for other analyses applying the adjustment procedures.
After editing the proposed guidelines to EPRI format and incorporating changes, the guidelines were
made part ofthe EPRI Performance Demonstration Database as ETSS¹96012 and ETSS¹96703. The
EPRI ETSS documents are attached as Appendix A, items A-2 and A-4, respectively, for the bobbin and
the +Point techniques.

Five QDAs were invited by EPRI to examine the data package and to evaluate the EC test data. Under
EPRI auspices, a Westinghouse representative and the Level IIIanalysts &om the sponsoring utilities
explained the guidelines to the participating reviewers. The results ofthe Industry Peer Review
established that the POD satisfied the detection criteria ofAppendix H, i.e., 2 80% at the 90%
confidence level, for both bobbin and+ Point coil detection techniques.

7.2 Bobbin Coil Detection

The results obtained from the EPRI Peer Review for the bobbin coil technique performance are
documented in the Performance Demonstration Data Base as ETSS¹96012 (April6, 1998). A total of39
samples, including 4 pulled tube and 35 laboratory specimens, were the subject ofthe Peer Review
process; each sample consisted ofa TSP intersection affected by denting and PWSCC. The dent
amplitudes ranged &om 0 (one TSP intersection) to 14.18 volts, and the maximum depths ofpenetration
&om 21.53% to 96.93%. Thirty-three (33) of34 samples with maximum depths exceeding 34% were
detected using the subject bobbin technique; this yields a 97% detection fraction, equivalent to a
probability ofdetection (POD) of0.89 90% confidence level. The reviewers determined that
detection was effective with TSP dents up to 2 volts, since there were only 3 samples —all detected—
with dent amplitudes exceeding 2 volts. The bobbin technique POD satisfies the Appendix H detection
criteria for PWSCC flaws in dented TSP intersections with dent amplitudes up to 2 volts and for flaws >
34% throughwall depth. It can be noted that the specimen 9-2H reported with zero dent volts was
measured to have a 1.24 volt (Table 5-1) dent prior to cracking. Dent profiles in Appendix H show the
physical dimensions ofthe dents.
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7.3 +Point Detection

The detection performance ofthe+Point coil technique in the EPRI Peer Review was, as expected,
virtuallyperfect for the 36 samples, 4 pulled tube and 32 laboratory specimens, which were the subject
of the evaluation. The 36/36 detection performance is equivalent to 93.8% POD 90% confidence
level for maximum depth values from 29% to 100% throughwall penetration. The+ Point technique
POD also satisfied the Appendix H detection criteria for PWSCC flaws in dented TSPs; this result is
documented in ETSSP96703.

7.4 +Point Sizing

Sizing parameters for the+Point technique were evaluated by the Appendix H peer review group and the
results were found to be acceptable. A revision to the previous qualification (ETSSP96703) was issued
for the+Point technique, extending the range for average depth determination to shallow flaws,
qualifying the maximum depth parameter, and re-qualifying the length determination parameter. Due to
time constraints in conducting the peer review, not all ofthe laboratory specimens with destructive exam
data were included in the sizing analyses.

The results ofthe peer review are summarized in Table 7-1. Appendix H results are reported as RMSE
values. For tube integrity assessments, the mean error and standard deviation are needed to define
confidence levels. These values are included in Table 7-1 for comparison with the RSME values. The
RMSE and standard deviation are almost the same parameter differing in definition by division by N
(number ofsamples) for RMSE and by N-1 for the standard deviation. EPRI Appendix H recommends
the use ofdestructive exam results averaged over the coil field length, which is the running average of
this report. These data are included in Table 7-1.

To provide more direct comparisons between the Appendix H results and the blind analyses (Section 6)
for NDE uncertainties, the Appendix H results were recalculated as given in Table 7-2. In finalizing the
destructive examination results for this report, a few ofthe values were revised and these revisions are

included in Table 7-2. The resulting NDE uncertainties, including the running average for maximum
depth, are tabulated at the bottom ofthe table. Figures 7-1 to 7-4 show the trends ofdestructive
examination versus + Point results for comparison with the corresponding curves for the blind analyses

given in Section 6.

7.5 Comparisons ofNDE Uncertainties and PODs from Blind Analyses with Appendix H
Results

The NDE uncertainties from the blind analyses described in Section 6 are compared with the Appendix
H results in Table 7-3. The blind analysis results include up to four sizing analyses performed by
experienced analysts &om PG8cE, TVA,EPRI and Westinghouse. The Appendix H results are a single
analysis representing the consensus of the peer review group. The blind analyses include more samples
and the depth adjustments described in Section 5 which are not included in the Appendix H analyses.

7-2
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The length uncertainties for the blind analyses are smaller than the Appendix H results even though the
blind analyses include analyst variability. This may be due to more experienced application of the
length adjustment procedure for the blind analyses than for the newly introduced procedure to the
Appendix H peer review group.

Comparisons ofthe+Point depth sizing uncertainties between the blind and Appendix H analyses are
consistent evaluations when based upon use of the blind analyses without adjustments in Table 7-3.
With this consideration, the blind and Appendix H NDE uncertainties are in good agreement with the
Appendix H results slightly smaller. Analyst variability together with more shallow depth specimens in
the blind analyses likelycontribute to the modest increase in the depth sizing uncertainties for the blind
analyses.

The influence of the depth adjustment procedure on the sizing uncertainties can be seen by comparing
the blind analyses with and without depth adjustments. The depth adjustments reduce the mean errors
by 3-4% and the standard deviations by 1.5 to 4%. The NDE uncertainties show the trend for the NDE
analyses to overestimate PWSCC crack depths. Table 7-3 also provides comparisons of the NDE
uncertainties for maximum depth based upon comparing NDE with destructive exam depths obtained as
averages over the coil field length of0.16 inch and as the local or pointwise maximum depths. The use
ofmaximum depths for destructive exam data averaged over the coil field is recommended in Appendix
H, Paragraph H.2.2.1g and is also appropriate for tube integrity analyses. Short, such as the 0.16 inch+
Point coil field width, variations in depth have negligible influence on burst pressure and potential
leakage. Throughwall crack lengths up to 0.1 to 0.15 inch &equently do not leak in laboratory tests.
From Table 7-3, it is seen that the NDE analyses on average overestimate the coil field averaged
maximum depths and slightly underestimate the local maximum depths. The standard deviations are not
significantly different for coil averaged and local maximum depths.

Overall, it is concluded that+Point sizing for axial PWSCC at dented TS intersections is quite good and
more than adequate for tube integrity and ARC applications. The NDE uncertainties are further
evaluated in Section 6 ofthis report.

Table 7-3 also includes comparisons ofthe PODs obtained from the blind analyses (Section 5) with the
Appendix H results. The blind analyses include more specimens and more analysts (up to 4) than the
Appendix H evaluation. The PODs at 90% confidence are seen to be essentially identical between the
blind and Appendix H analyses. This consistency supports the bobbin and+Point techniques for
detection. The bobbin detection qualification from Appendix H is limited to dent voltages up to 2.0
volts due to the modest number ofsamples above 2 volts. Thirteen samples with dent voltages between
2 and 5 volts are included in the blind analyses (see Table 5-1). These thirteen samples include four
samples with dent voltages between 2.6 and 5.0 volts.
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Table 7-1

Appendix H Peer Review Results
+Point Measurement Uncertainty Values for PWSCC in Dented TSP Intersections

Parameter
Mean Error

Length
0.071"

Maximum Depth
-6.34%

Average Depth
-4.27%

RMSE (ETSS¹96703) 0.107"* 13 53%* 9.46%*
Standard Deviation 0.108" 13 74% 9.61%

* The RMSE values given differ &om those reported in ETSS096703 based on recalculation ofthe
results for this report, using the data tabulated in ETSSN96703.
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Table 7-2. EPRI Appendix H+ Point Sizing Qualification Results and NDE Uncertainties
Ad usted NDE Destructive Exam Destructive Exam - NDE

Sample
Number

10/22
12/32
21/43
21/43

TSP
Location

Crack
Number Analyst Length

Inches

Max
Depth

(%
Qual H 0.220 48.0
Qual H 0.620 73.0
Qual H 0.970 60.0
Qual H 0.290 40.0

Avg
Depth

(%)
28.23
55.82
44.45
31.28

Length
inches)

Max
Depth

(%
0.122 38.0
0.702 97.0
0.991 98.0
0.277 50.0

Running Avg.
Max. Depth

(%)
23.21
88.90
90.50
45.48

Avg. Depth
Llg. Corr.

(%)
23.21
57.54
49.29
39.59

Length
inches)
-0.098
0.082
0.021
-0.013

Max
Depth

(%)
-10.0
24.0
38.0
10.0

RA Max Avg
Depth Depth

(%) (%
-24.8 -5.02
15.9 1.72
30.5 4.84
5.5 8.31

P7
P7

Qual H 0.870 100.0
Qual H 0.600 99.0

93.90
88.85

0.870 100.0
0.658 100.0

99.78
89.68

94.32
82.48

0.000
0.058

0.0
1.0

-0.2
-9.3

0.42
-6.37

P7 Qual H 0.100 64.0 43.20 0.126 65.2 46.23 46.23 0.026 1.2 -17.8 3.03
PB

PB

P9

Qual H 2.320 99.0
Qual H 2.330 100.0
Qual H 1.590 100.0

90.55
92.66
90.84

2.644 100.0
2.452 100.0
1.868 100.0

99.55
99.73
99.48

84.77
79.41

75.26

0.324
0.122
0.278

1.0

0.0
0.0

0.5 -5.78
-0.3 -13.25
-0.5 -15.58

P9
P10
P10
P11

Qual H 1.710 100.0
Qual H 2.360 100.0
Qual H 2.040 87.0
Qual H 0.730 95.0

88.04
83.33
67.04
85.49

1.589 100.0 99.42
100.002.563 100.0

2.146 100.0 90.91
0.675 100.0 100.00

86.59
88.70
69.03
95.61

-0.121
0.203
0.106
-0.055

0.0
0.0
13.0
5.0

-0.6 -1.45
0.0 5.37
3.9 1.99
5.0 10.12

P11 Qual H 0.460 99.0 89.74 0.568 95.8 90.30 74.58 0.108 -3.2 -8.7 -15.16
P12
P12
P12

Qual H 1.690 100.0
2 3+4 Qual H 0.410 64.0

Qual H 0.210 83.0

86.89
38.29
59.29

1.286 100.0
0.548 82.8
0.181 90.3

99.80
64.86
74.68

77.27
29.90
69.44

-0.404
0.138
-0.029

0.0
18.8
7.3

-0.2
0.9
-8.3

-9.62
-8.39
10.15

12

12
13

4H
3H

2H
3H
4H
1H
3H
1H

3H
2H
2H
3H
4H
3H

Qual H 0.180 32.0
Qual H 0.310 58.0
Qual H 0.380 52.0

Qual H 0.810 85.0
Qual H 0.510 55.0

Qual H 0.720 73.0
Qual H 0.700 67.0
Qual H 0.540 73.0
Qual H 0.400 29.0
Qual H 0.380 32.0
Qual H 0.430 70.0
Qual H 0.490 64.0

=- Qual H 0.790 73.0
Qual H 0.110 49.0

50.83
29.25

60.40
57.96
52.09
18.38
21.34
45.28
47.10
56.44
35.27
24.44
42.77
38.87

0.708 68.4
0.472 31.7

0.692 80.2
0.588 74.1
0.416 75.0
0.598 39.5
0.560 45.5
0.420 58.0
0.460 50.0
0.786 61.5
0.160 43.0
0.129 22.7
0.360 33.1
0.336 45.6

54.32
21.53

73.72
67.26
64.29
30.14
34.43
52.24
44.21
46.26
32.75
16.04
26.29
37.31

36.72
15.22

59.09
56.14
49.41
20.12
24.95
40.73
31.81
35.62
32.75
16.04
20.24
27.25

-0.102
-0.038

-0.028
-0.1 12
-0.124
0.198
0.180
-0.010
-0.030
-0.004
0.050
-0.051

0.050
-0.044

-16.6
-23.3

7.2
7.1
2.0
10.5
13.5
-12.0
-14.0
-11.5
-6.0
-9.3

-24.9
-6.4

0.7
0.3
-8.7

-1.31
-1.82
-2.68
1.74

2.4 3.61
-17.8 -4.55
-19.8 -15.29
-26.7 -20.82
-16.3 -2.52
-16.0 -8.40
-31.7 -22.53
-14.7 -11.62

-30.7 -14.11
-33.5 -14.03

Mean
Standard Deviation

95% Uncertainty

0.02
0.14
0.25

0.70
12.86
21.91 16.13 9.61

-6.87 -4.66
13.94 8.65
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Table 7-3. Comparison ofNDE Uncertainties and POD Results for "Blind
Anal ses" and A endix 8 Peer Review

NDE Uncertainties
NDE Analysis and Parameters

"Blind"Analyses"'
Length

~ Average Depth
~ Maximum Depth Averaged over Coil

Field (0.16")
~ Local Maximum Depth

Mean Error
E-NDE

-0.04"
-3.36%
-4.98%

2.86%

Standard
Deviation

0.11"
7.25%
11.95%

11.5%

NDE Error at
95% Confidence

0.14"
8.60%
14.75%

21.8%

"Blind"Analyses Without Adjustments
~ Length
~ Average Depth
~ Maximum Depth Averaged over Coil

Field (0.16")
~ Local Maximum Depth

Not Evaluated
-5.61%
-9.02%

-1.18%

8.83%
15.73%

15.0%

8.97%
16.95%

23.6%

Appendix H Peer Review Analyses
~ Length
~ Average Depth
~ Maximum Depth Averaged over Coil

Field (0.16")
~ Local Maximum De th

NDE Anal sis and Detection Probe

0.02"
-4.66%
-6.87%

0.70%

POD Results

0.14"
8.65%
13.9%

12.9%

POD at 90% Confidence

0.25"
9.61%
16.1%

21.9%

"Blind"Analyses
~ Bobbin Coil POD for Maximum Depth
~ + Point POD for Maximum De th

Appendix H Peer Review
~ Bobbin Coil POD for Maximum Depth
~ + Point POD for Maximum De th

0.88 for depths > 34%
0.939 for depths > 30%

0.89 for depths > 34%
0.938 for depths > 29%

Notes:
1. Blind analyses include results for multiple analysts (up to 4 for "blind" analyses) and a larger

number of specimens than the Appendix H review.
2. Appendix H analyses include length adjustments but not depth adjustments. Results are for a

sin leconsensus anal sis of the eer review ou .
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Figure 7-1
APPENDIX H QUAL - Dented TSP Axial PWSCC

Average Depth Destructive Exam vs. NDE Trends
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Figure 7-2

APPENDlX H QUAL - Dented TSP Axial PWSCC
Axial Length Destructive Exam vs. NDE Trends
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Figure 7-3
APPENDlX H QUAL- Dented TSP Axial PWSCC

Maximum Depth Destructive Exam vs. NDE Trends
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100

Mean = -6.87%
Std. Dev. = 13.9%

Figure 7-4
APPENDIX H QUAL - Dented TSP Axial PWSCC

Local Max. Depth for NDE and RA Max. Depth for DE
Destructive Exam vs. NDE Trends
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DAT-PWSCC-1 Rev.0 Examination Procedure for Bobbin Detection ofP JYSCC in Dented Intersections

LO SCOPE

This procedure provides instruction and guidance for the detection and reporting ofpotential
PWSCC indications in the presence ofsmall dents using a bobbin probe. This procedure is
limited in scope and is meant for use in performance demonstrations ofthe technique or for
inclusion, in part or whole, into a site specific analysis procedure.

2.0 PERSONNEL QUALIFICATIONS

2.1 Personnel performing production analysis shall be certified to a minimum ofLevel II in
electromagnetic testing with additional training in the analysis ofdata from non-
ferromagnetic steam generator tubing per Section XIofthe ASME Boiler and Pressure
Vessel Code. Additionally, the analysis personnel must also be qualified data analysts
(QDA) in accordance with Appendix G of the EPRI PWR Steam Generator Examination
Guidelines, Rev. 5.

2.2 Personnel performing resolution analysis shall be certified to Level IIIin electromagnetic
testing with additional training in the analysis ofdata from non-ferromagnetic steam
generator tubing per Section XIofthe ASME Boiler and Pressure Vessel Code.
Additionally, the resolution personnel must also be qualified data analysts (QDA) in
accordance with Appendix G of the EPRI PWR Steam Generator Examination Guidelines,
Rev. 5.

2.3 Personnel performing report comparison and data reduction functions (engineering or data
management) do not require specific qualification.

3.0 RESPONSI BILITIES

3.1 The Primary and Secondary Analysts are responsible for the evaluation ofdented
intersections for the presence ofsignals which may indicate the presence ofPWSCC.

3.2 The Resolution Analyst is responsible for resolving discrepancies between the primary and
secondary analyst reports.

3.3 When a performance demonstration is in progress, Engineering shall process the resolved
results in order to determine the POD for the technique.

3.4 When the data being processed relate to an outage, Data Management shall process the
resolved report in accordance with the pre-deflmed job data flow.

4.0 CALIBRATION

4.1 Calibration ofthe probe shall be performed in accordance with the Technique Specification
Sheet in Appendix A.

4.2 Ifcalibrations are provided, as in a performance demonstration, the analysts shall review
the calibration for conformance to the Technique Specification Sheet.

5.0 FLAW IDENTIFICATIONCRITERIA

Refer to ETSS: P lYSCC in Small Dents.
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DAT-PWSCC-I Rev.0 Examination Pr ocedure for Bobbin Detection ofP85'CC in Dented intersections

6.0 REPORTING REQUIREMENTS

6.1 Dents shall be recorded as DNT. There is no voltage threshold for the reporting ofdents.

6.2 Dented tube support plate intersections which exhibit flaw-like behavior shall be
documented as DDI.

6.3 Support plate intersections which exhibit flaw-likebehavior with no dent signal shall be
documented as DSI.

6.4 Support plate intersections which exhibit no dent and no degradation signal shall be
documented as NDD.

7.0 EVALUATION

Refer to ETSS: 96012 - Bobbin PIYSCC.

8,0 RECORDING

8.1 All indication codes shall include the tube identification, the support and indication
location, the test extent, the indication amplitude, the phase angle and the indication code.

8.2 For the purposes ofthe performance demonstration, all supports are to be considered to be
1H for location.

9.0 RESOLUTIONS

9.1 When one analyst reports an indication (DSI or DDI), and the other does not, resolutions
are required. Ifthe resolution analyst does not concur with the indication call, he/she must
obtain the concurrence ofanother Level IIIanalyst before rejecting the call.

9.2 When both analysts report an indication (DSI or DDI), the resolution analyst shall review
the call. Ifthe resolution analyst does not concur, helshe must obtain the concurrence of
another Level 111 analyst before rejecting the call.
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DAT-PWSCC-I Rev.0 Examination Procedure for Bobbin Detection ofPWSCC in Dented Intersections

10.0 APPENDICES
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DAT-PWSCC-I Rev.0 Examination Procedure forBobbin Detection ofPFSCC in Dented Intersections

10.1 APPENDIX A - ETSS
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PERFORMANCE DEMONSTRATION DATABASE
Appendix A Technique Specmcation Sheets

ApN 6. 1998

:.'. SiP'= ~w.":," Cgfs ="&%"KINS=-'M%%%K-."-Clots
ETSS 0 96012 Bobbin PWSCC Pa e1of 5

Material: Inconel 600 OD: 0.875" Wall: 0.050"

Test Application: This bobbin probe technique meet the requirements for detection of axial
primary Water Stress Corrosion Cracking (PWSCC) at dented (s 2 volts with 4x20% ASIDE
holes set at 2.75 volts in Mix1) tube support plate intersections. The 2 volt criteria was a
consensus value determined by the peer review team based on the number of data points
in the area of interest This technique meet the requirements of Appendix H by using both
differential (Mix1) and absolute (Mix2) mix channels (400/100 kHz). Caution: Specific
training on recognition of open residuals accompanied by a sharp left~oing transition
should precede implementation of this technique.
This techni ue received eer review 4/16/98.

,.:.-"";.;"-'~~<",,'~~a™~~';:i'~.$"..-:„'.-ACQ'UISITIONTECHNIQUE~":"„.~&~~g~~~>~~~~
Bobbin Probe Other

X""'-"=-=.~%Y~R+~m~~>" " <@DATA"ACQUISITION„-'~~~~+~~~~='-
'=-.'-~a~~~=.&K~;:."'Instr'ument~~~~~,-":

Manufacturer: Tecrad
Model: TC6700

~=-~~~~Prob~eg~4g~~@'~ . =
Manufacturer: Zetec
Diameter/Coil Dimensions: 0.720
Part Number: A-720-MUL'C (Zetec)

Manufacturer: Westin house

Description or Title: ANsER

Version/Revision: ANSER 8.1 or
e uivalent

Probe Cable Len
th:1oo'naVog:Probe-Extensiony-„

ManufaCturer: Zetec Universal 36 pin low
loss cable
Length:

100'.,".-~

-~-~-.=,</~5«%@Fr ueocies/CoiIWcitation;Modes '~~~
Mode: Differential and Absolute
Chann~l3Fr uencies/InsVrumentN)r<vev™olta e~fGaln~~~~~-, .

Process or Mix: 400/100 kHz/Tecrad 6700:35 dB, 3V eak
~~~<'-~~~~g/~%4Data~Recordin,E'Yi ments-ii ~-~
Manufacturer: Hewlett Packard or
e uivalent

Model: 650 Mb Re-writable or equivalent

A- 305



P ERFORMANCE DEMONSTRATION DATABASE
Appendix A Technique Specification Sheets ———————————————APlii S «98ty ~ &

'.ExaminatrorATeohnique'Specificatio:Sheeee -.

ETSS ¹ 96012 Bobbin PWSCC
Dj"itizing.Rat~YScanlDrrechongk'Scan:Pattern ~. Page 2 of 5

Di itizin Rate Min. DR 37sam les/inch
Sample Rate Min, (SR): Tecrad 6700-450/sec.

Probe Speed (PS): must meet minimum DR.
Performed at nominal 12"Is

Scan Direction: Pu!IIWithdrawal
~ Note: Digitizing rate applies in the axial direction.
~ SR min. = DR min. x PS max

'W™~~~a»„

Manufacturer: Hewlett Packard
Model: 725 or equivalent

egg 'y~~~, v$»

3,Fr uenc, uenceÃ

.BA"'.5'A" AL<VStS-.
»

s"
'rraiysis~Bj@e™ra* o

Manufacturer: Westin house/Zetec
Title/Rev.: ANSER 8.1 or equivalent/

Eddynet95-Ver 3 or e uivalent
'a»mat

si~eGhannels'obe;Coil7~ChsnnefSelect-

T e
Fre uenc
400 kHz

2 200 kHz
3 100 kHz
4 10-30 kHz

Differential
Coil 1 Coil 2

Absolute
Coil 3 Coil 4 Coil 5 Coil 6 Coil 7 Coil 8

5t 600 kHz 10

~%$~~8k~rt@W ~ i - .~ c-"~ Mbr'2 ~41
~Span,'Settfn~g~-, 20% OD FBH 4 div. 20% OD FBH; 2-3 div.
"Phase~Rotatiorr

Calibratiorr&t@» ~PM''

.»»,

100% at - 32'oise
horizontal
100%a 60%> 20% OD FBHl

~ " 0/o ID-0'/o

100% at-32'; noise
horizontal
100%, 60%, 20o/o OD
FBH; 0/o ID= P/o

~'libratlorPCuiv " Phase based curve
Vol&/~ ~ '.75 volts in Mix 1 for

20% FBHs

Phase based curve
2.75 volts in Mix 1 for
20% FBHs

* Optional
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PERFORMANCE DEMONSTRATION DATABASE
Appendix A Technique Specification Sheets

Apnl 6, 1998

an1 ga oui'ec ot ~MS .ec5catiorLSheet
'TSSI 96012 Bobbin PWSCC Page 3 of 5

Analysis Guidelines
Voltage normalization is performed in the main lissajous window and is set on the 20% flat "

bottom holes in Mix 1 (400/100 kHz differential) at 2.75 volts (or at an equivalent voltage
established via normalization/transfer to the Alternate Plugging Criteria laboratory
standard). Adjust the span so that the signal occupies 50% of screen height. Set the noise
component horizontal; this should result in approximately 32'hase angle for the 100%
FBH. Depth analysis is not required; use the 100% 60% and 20% holes to establish a
phase curve to support flaw identification.

Flaw signals shall be identified from either the differential mix channel (Mix1) or the
absolute mix channel (Mix2), with particular emphasis on looking for flaw indications at
the edges of small dents or residuals contained within the TSP. Both Mix 1 (400/100 kHz
differential) and Mix2 (400/100 kHz absolute) should be screened for possible indications,
and reported separately with no requirement for confirmation between them.

Mix 1 (differential) shall be evaluated according to the guidelines for evaluating ODSCC at
TSP intersections with the following caution: Whether the phase angle of an identified
possible flaw signal appears to be OD or ID in origin, such signals shall be reported as
flaw indications. Ifa dent signal is identified, its voltage shall be measured and reported. If
more than one dent signal is observed, report the maximum peak to peak amplitude from
Mix1. The measurement shall be the horizontal component at approximately 1M'k 64.

Industry experiences with the use of the Mix2 channel (absolute 400/100 kHz) for flaw
identification is very limited. Features such as a more open residuals and sharp
transitions to the-left may be indicative of the presence of ID flaws in TSP intersections
with small voltage dent components. Each flaw indication identified, whether from Mix1
or Mix2, shall be recorded as a Distorted Dent Indication (DDI).

The use of a high frequency, e.g., 600 kHz (optional), may be useful to help clarify signals
that are difficultto analyze; the higher frequency responds more acutely to the ID fiaws
and the dents but less to the TSP and deposit effects. The low frequency locator channel
(10-30kHz) permits identification of the relative position of Mix 1 signal components with
respect to the TSP center and edges.

Si nal to Noise Value: For each DDI reported, obtain the root mean square (RMS) noise
value (Eddynet) for the portions of the dent (or TSP residual) signal not included in the
flaw signal. This is accomplished by designating the neighboring responses in the TSP
Mix response, not from the straight tube region above and below the dented TSP. This
measurement is not essential to the qualification of the technique; it provides
supplemental information relative to the similarity of conditions between the lab and field
data.

ecli~nue.NilormanceaBBR~KSR»'Detectionlpxo&abiii~~

"f4joKW< 47909o:0 a fRMSEgfzin ~oz"

Combined Mix 1/Mix 2 400/100 kHz: .89 Not A licable
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PERFORMANCE DEMONSTRATION DATABASE
Appendix A Technique Specification Sheets

-Apn1 6, 1998

aminatio@Fechnt ueB ecification!Sh'eet~~~~~~
ETSS e 96012 Bobbin PWSCC Page 4 of 5

Training Guidance
Particular care must be exercised to minimize the Mix 1 and Mix2 residuals. The residual
from Mix 1 should approximate more closely a rough dot in the center of the display than a
small signal with observable phase angle. Eddynet95 software requires that the data be
nulled in the clear section of tubing prior to performing the mix. This measure taken at the
outset willhelp to limitthe number of false calls reported in the evaluation of TSP data.
Figures 6-1 illustrates an imperfect result of the mixing when the clear section nulling ls
omitted; Figure 6-2 represents a proper mix residual.

The range of typical dents signals observed in SG TSP intersections is very broad. This
procedure is expected to be applicable only to TSP intersections with dent voltages up to 2
volts. Examples of flaw/dent combinations over the range expected willbe shown and/or
available on optical discs for practice. A few pulled tube examples are Included, but the
body of the "truth" examples willbe laboratory samples; operating SG examples
confirmed by+Point examination are used to illustrate application of the analysis
technique. Several classes of PWSCC/Dent signal patterns are described below; two sets
of figures, one for lab samples (Series 2) and one for field data from Plant Y-1 (Series 1) are
attached; figures designated with a following "a" are+Point conflrmatlons of the bobbin
calls.

A. Dominant flaws lus central dent: Flaw signals are visible above and below a dent
signal. The absence of visible flaw indications in the center does not necessarily
indicate 2 axially separate cracks; rather It may mean the dent makes the crack less
visible in this region. Figures 1-1 to 1-3 and Figures 2-1 to 2-3.

B. Flaw in the axial center of the dent: Crack signal is dominant relative to dent
components above and below the flaw. This signal forms before/after the edge loops
of the dent. Figures 1A to 1W and Figures 2A to 2W.

C. Flaw at or near dent/TSP ed e: Flaw transition willbe visible but not necessarily
complete before the dent component appears; the converse is also true, i.e., the dent
signal Is visible but not necessarily complete before the flaw signal appears.
Figures 1-7, 1-8 and Figures 2-7, 2-8.

D. Dominant dent lus weak flaw: At one or both edges of a dent, a weak flaw-like
component is visible. This category is considered conservative; some degree of false
calls should be expected. It is possible that in some cases the mix residual resulting
from deposits, probe wobble, or other influences may present a flaw-like response.
Figures 1-9 to 1-14 and Figures 2-9 to 2-12.

E. Flaw and dent coincide over entire len th: Shallow cracks (< 40%) may not be
identifiable. Flaws with average depth h 50% have phase angles > 15'nd amplitudes
> 2 volts. Combination of such a flaw with dents (180') below 3 volts (p-p) willrotate
by at least10', the combination phase angle willbe positive relative to 180'. Call
"rotated dents" (c170'n quadrant 2) as possible flaws.

For categories A through D, the flaw components lie in the expected flaw plane; for
Category E, the presence of the flaw is inferred from the rotation of the combined signal.
Figure 1-15 shows a field indication near the TSP center accompanied by small horizontal
signals and a residual signal; the flaw, a 0.7" ID+Point SAI, was mistaken for a dent and
the intersection declared NDD. Figure 2-13 shows a similar signal on a flawed (0.84",
82,'I% max.depth) Iab specimen.
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Training Guidance
In the figures designated Series 3, Figures 3-1 to 3-4 illustrate two lab samples'ehavior
that should be reported as flaws; in these cases the Mix 1 data is more convincing than
Mix 2, but an indication in either channel requires a flaw call. It should be observed that
the positions of the dots on the Mix2 signal willnot necessarily correspond exactly to the .

Mix 1 positions. Additional comparisons of Mix 1 and Mix2 are given in Figures 3-5 to 3-
10.

Review the characteristics of the lab samples and the field samples; there is great
similarity between the 2 sets of data, but some differences willbe noted.

The lab samples exhibit more frequent coincidence of flaw and dent
signals than is observed for the field data.

2. The tendency for flaws to occur in the center of the intersection Is
reduced for the lab samples, since the dent is dominant in this region by
design of the samples.

The mix residuals in both populations create some ambiguity. The effect seems to be
more pronounced for the lab sample than for the field data. Figures 4-1 and 4-2 represent
mix residuals with no apparent flaws; these types may cause false calls.

Some similarities are apparent between field signals confirmed by+Point coil and
laboratory sample intersections also confirmed by+Point and/or confirmed by tube
metallography. The Series 5 figures, the first 2 field signals (5-1 and 5-2) and the latter 3
lab samples (5-3 to 5-5) illustrate the types of signals that have been related to PWSCC but
might be difficultto recognize as flaws without knowledge of confirming +Point or
metallography. It is appropriate to call these types of bobbin signals as flaws, even
though an increased level of false calls might result.
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Sam le¹
2-3H-C1

Dent Valu e t Max D
1.9 21.53

12-3H-C1
12-4H-C1
7-1H-C1
2-1H-C1
7-3H-C1
9-1H-C2
2-5H-C1

1.15 22.69
1.19 26.29
4.1 30.14
3.4 33.42

2.03 35.5

3.26 34.43
0.94 34.47

13-3H-C1
10-3H-C2
9-1H-C1

'11-2H-C2
11-4H-C2
8-3H-C1

0.75
0.65
0.94
0.73
1.17
0.46

37.31
37.97
38.82

43
44.03
44.21

8-2H-C1
9-2H-C2

0.8 45.77
46.26

2-4H-C1 1.15 47.62
1-3H-C1
8-1H-C1
9-3H-C2

2.5 47.88
0.41 52.24
1.29 54.1

1-4H-C1 1.79 54.32
6-4H-C1
6-3H-C1
9-4H-C1
6-2H-C1
9-5H-C1
6-5H-C1

1.15 64.29
0.96 67.26
1.25 70.18
1.98 73.72
0.85 74.63
0.79 77.89

10-4H-C1 0.82 81.81
6-1H-C1
9-2H-C1
9-3H-C1
lo12-32

11-3H-C1
11-4H-C1
10-3H-C1
11-2H-C1
iablo 10-
iablo 21

. 21-64-1

)34%
34%

1.01 83.72
84.09

1.29 84.64
1.17 88.9

89.25
1.17 95.25
0.65 96.18
0.73
1.91

96.93
38

3.23 90.5
14.18 83.8

Detected Fraction
33/34 0.97

0.4

D@.90 C/L
.89
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PERFORMANCE DEMONSTRATION DATA BASE
Appendix A TECHNIQUE SPECIFICATION SHEETS

-""-"-"-——-"--—---May 20 1998 Revision 1

i+~"-"'»" 4<'-.-'-"-Exim&a5on~Techniaue"Srieclftca80ti.sheet~m%~%'="-':: -=':-»»
++a~+»»»'»» viiN4r'»»",4j&.»4w'»%$Q»"K+w~»~ixxQ$»»K~»'»'1'tM'» <g»» 'wq'r~+~»o'Pm»:»~0K "»"» m

ETSS ¹ 96012 Bobbin PWSCC Page 1of 32

Material: Inconel 600 OD'.875" Wail:.050"

i~~i"::ql"::„:,:„',,'-',':,"i~":"..'::;",:i»'".-',''.<,;~''!,:a»»X'A'hllNATION@8''sod;;:,;,-",:i"::,-:::.„'-"i',:.., - '':::"::: '.

Test Application: Test Application: This bobbin probe technique meet the requirements for
detection of axial Primary Water Stress Corrosion Cracking (PWSCC) at dented (< 2 volts
with 4x20% ASME holes set at 2.75 volts in Mix 1) drilled tube support plate intersections.
The <2 volt criteria was a consensus value determined by the peer review team based on the
number of data points in the area of interest. This technique meet the requirements of Appen-
dix H by using both differential (Mix 1) and absolute (Mix 2) mix channels (400/100 kHz).
Caution: Specific training on recognition of open residuals accompanied by a sharp left-going
transition should precede implementation of this technique. This technique received peer
review 4/1 6/98.

Bobbin Probe X Rotating Probe Other

Manufacturer: Tecrad

Model: TC6700

Manufacturer: Zetec

Diameter/Coil Dimensions: .720"

"~<;,.",."- '>A'cqiiiiitfoii'4ystbm"„soft'siam, .;.'* -"''.. Part Number: A-:720-MULC (Zetec)

Manufacturer:Westinghouse

Description or Title: Anser

Probe Cable Length:

100'anufacturer:

Zetec universal 36 pin low loss
cable

Version/Revision: Anser 8.1 or equivalent
Length:100'>"-"==""'--::-"-

'-'-'-"-"'-- = "":"-':~"C~F~uencfi'elcoii',.Kic|tattoii:Kfcides: - '""<'».''"'-' -" '-
++4+igCo)t/Ff84pNl1olestGafn/0+Ive;VoftsQB~...,i~,"»,"..",„,",i~~~~fezfuenctea/Gstn/Drtv~t/e»ttage»~ „,; "„,

400 kHz/38 dB/3V(peak)

200 kHz/38 dB/3V(peak)

100 kHz/38 dB/3V(peak)

1&30 kHz/38 dB/3V(peak)

'600 kHz/38 dB/3V(peak)

400 kHz/38 dB/3V(peak)

200 kHz/38 dB/3V(peak)

100 kHz/38 dB/3V(peak)

10-30 kHz/38 dB/3V(peak)

600 kHz/38 dB/3V(peak)

~~; ";-.;;,;;I-.':;.,-:.,-!~-"- ".,>"::.'>-,-> ~,"':;-decoing~Kqufpment..':,':-":"-, .:,:;:. '.:.':-.:.",":6~.".,.- ".~»"-"..".;

Manufacturer:Hewlett Packard or equivalent Model: 650 Mb Re-writable or equivalent
* optional

A-303



PERFORMANCE DEMONSTRATlON DATABASE
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ETSS ¹ 96012 Bobbin PWSCC Page 2 of 32

"8o6b n'Pie&i"' -~"-"': "'"4" '~':-':'" "-:BotiSrijjProbe»"

'igitizingRate Min (DR): 37 samples/inch Digitizing Rate Min
(DR)'ample

Rate Min (SR) 450 samples/sec

Probe Speed (PS) 12 ips

Scan Direction

Note: Digitizing rate applies in the axial direction.
SR min ~ DR min x PS max

Sample Rate Min (SR)

Withdrawal Speed Max (WS)

Rotation Speed Max (RPM)

Note: Digitizing rate applies in both the axial and cir-
cumferential directions; for the circumferential direction,
SR min ~ DR min x (1/RPM) x (1/tube diameter) x 19.09

MAT MA IS <'- .

Manufacturer:Hewlett Packard

Model:725 or equivalent

IV +Vstslllw,, '

",'%anufacturer:Westinghouse/ Zetec

Description or Title:ANSER 8.1 or equiva-
lent/ Eddynet95-Ver 3 or equivalent

:::,'rocre'ss'„Channel''"";: Ch'aittte)4jto/100;Dig:;::
NI

':~iI400it004be, .'Chan jet ".'" Stff/Abs":.'.

+pan'.Setting~';.'-,;; »,, 20% QD FBH - 4 div.

.;-Pha'Se'ROtatiOn'-:.'- -".; 100% at- 32'; noise
*:,:". ','-..-,:: horizontal

20% OD FBH - 4 div.

100% at- 32", noise
horizontal

:.Caltbratton.-Std., 100%, 60%, 20% OD
FBH

100%, 60'lo, 20% QD
FBH

:,.'CalilirattOrt.Ctirve..'-, -,;:; Phase based curve

;:VOltS",:":.,; .„', '„,; „.'j.:,'- 2.75 volts in Mix 1 for
20% FBHs

:M'otinq Fre'queen'Cie'sg.'-'- 400/100 Differential

Phase based curve

2.75 volts in Mix 1 for
20% FBHs

400/1 00 Absolute Mix

None None
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Examination Technique Specification Sheet

ETSS ¹ 96012 Bobbin PWSCC Page 3 of 32

Anal sis Guidelines:
(Note: As a minimum, channels used for detection, confirmation, and sizing should be
described as well as other special analysis instructions.)
Voltage normalization is performed in the main lissajous window and is set on the 20% flat bottom
holes in Mix 1 (400/1 00 kHz differential) at 2.75 volts (or at an equivalent voltage established via nor-
malization/transfer to the Alternate Plugging Criteria laboratory standard). Adjust the span so that the
signal occupies 50% of screen height. Set the noise component horizontal; this should result in
approximately 32 phase angle for the 100% FBH. Depth analysis is not required; use the 100%, 60%,
and 20% holes to establish a phase curve to support flaw identification.
Raw signals shall be identified from either the differential mix channel (Mix 1) or the absolute mix
channel (Mix2), with particular emphasis on looking for flaw indications at the edges of small dents or
residuals contained within the TSP. Both Mix 1 (400/100 kHz differential) and Mix2 (400/100 kHz
absolute) should be screened for possible indications, and reported separately with no requirement for
confirmation between them. Mix 1 (ditferential) shall be evaluated according to the guidelines for eval-
uating ODSCC at TSP intersections with the following caution: Whether the phase angle of an identi-
flied possible flaw signal appears to be OD or ID in origin, such signals shall be reported as flaw
indications. Ifa dent signal is identified, its voltage shall be measured and reported. If more than one
dent signal is observed, report the maximum peak to peak amplitude from Mix 1. The measurement
shall be the horizontal component at approximately 180''. Industr/ experiences with the use of the
Mix2 channel (absolute 400/1 00 kHz) for flaw identification is very limited. Features such as a more
open residuals and sharp transitions to the left may be indicative of the presence of ID flaws in TSP
intersections with small voltage dent components. Each tlaw indication identified, whether trom Mix 1

or Mix2, shall be recorded as a Distorted Dent Indication (DDI).The use of a high trequency, e.g., 600
kHz (optional), may be useful to help clarify signals that are difficultto analyze; the higher frequency
responds more acutely to the ID flaws and the dents but less to the TSP and deposit effects. The low
frequency locator channel (1040kHz) permits identiTication of the relative position of Mix 1 signal com-
ponents with respect to the TSP center and edges. Signal to Noise Value: For each DDI reported,
obtain the root mean square (RMS) noise value (Eddynet) for the portions ot the dent (or TSP residual)
signal not included in the flaw signal. This is accomplished by designating the neighboring responses
in the TSP Mix response, not from the straight tube region above and below the dented TSP. This
measurement is not essential to the quaiiTication of the technique; itprovides supplemental information
relative to the similarity of conditions between the lab and field data.

.89, POD
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Particuhr care must be exercised to mhimize the Mix 1 and Mix2 residuals. The residual trom Mix 1 should approximate more
chsely a rough dot In the center of the display than a small signal with observable phase angle. Eddynet395 software requkes that
the data be nulled kt the clear section of tubing prior to performing the mix. This measure taken at the outset witt help to linitthe
number of fake catts reported kt the evakration ofTSP data. Figures 6-1 illustrates an imperfect result of the mixing when the dear
section nulling is omitted; Rgure 6-2 represents a proper mix residual.
Tho range ot typical dents signals observed in SG TSP intersections is very bmad. This procedure is expected to be applcable only
to TSP intersections with dent voltages up to 3 volts. Examples of fiaw/dent combinations over the range expected viillbe shown
and/or avaihble on optical discs for practice. Afew pulled tube examples are included, but the body of the truth examples willbe
hboratory sampkis; operating SG examples confirmed by+Point examktation are used to iikrstrate app6cation of the analysis tech.
nique. Soveral chsses of PWSCC/Dent signal patterns are described below; two sets of figures, one tor hb samples (Series 2) and
one for field data from Plant Y-1 (Series 1) are attached; figures designated with a following"a are+Point confirmations of the bob.
bin calls.
A. Dominant flaws plus central dent: Flaw signals are visible above and bebw a dent signal. The absence of visible flaw indications
in the center does not necessarily indicate 2 axially se parate cracks; rather it may moan the dent makes the crack kiss visbiki in this
region. Figures 1 ~ 1 to 1 3 and Figures 2-1 to 2-3.
B. Fhw in the axial center of the dent: Crack signal is dominant relative to dent components above and behw the flaw. This signal
forms before/after the edge loops of the dent. Figures 1-4 to 1.6 and Figures 2A to 2.6.
C. Flaw at or near dent/TSP edge: Raw transition viillbe visible but not necessarily complete before the dent component appears;
the converse is also true, i.e., the dent signal is visible but not necessanly complete before the flaw signal appears.
Figures 1-7, 1-8 and Figures 2-7, 24.

D. Dominant dent pkis weak flaw: At one or both edges ot a dent, a weak flaw4ke component is visible. This category is considered
conservative; some degree of false catts should be expected. It Is possible that in some cases the mix residual resulting from depos-
its, probe wobble, or other influences may present a flaw-hke response. Figures 1-9 to 1-14 and Figures 2-9 to 2-12.
E. Raw and dent coincide over entire length: Shallow cracks (<40%) may not be Identifiable. Raws with average depth 50/o hive
phase angles > 15 and amplitudes o 2 volts. Combination of such a fiaw with dents (180') below 3 volts (p-p) willrotate by at least
10; the combination phase angh willbe positive relative to 180'. Call "rotated dents ((170'n quadrant 2) as possible flaws.
For categories A through D, the flaw components Re in the expected flaw plane; forCategory E. the presence of the flaw Is interred
from the rotation ot the combined signal. Rgure 1-15 shows a field indication near the TSP center accompanied by small horizontal
signals and a residual signal; the flaw, a 0.7 ID+ibintSAI, was inistaken fora dent and the intersection dedared NDD. Figure 2-13
shows a slmflar signal on a fhwed (0.84. 82.1% max.depth) lab specimen.

In the figures designated Series 3. Rgures 3-1 to 3Q illustrate two hb samples'ehavior that should be reported as flaws; in these
cases the Mix1 data is more convincing than Mix2, but an kidication in either channel requires a flaw call. It should be observed
that the positions ot the dots on the Mix2 signal willnot necessariiy correspond exactly to the Mix1 poskions. Additional compari-
sons of Mix 1 and Mix2 are given in Rgures 3-5 to 3-10.Review the characteristics of the hb samples and the field samples; there
is great simihritybetween the 2 sets of data, but some differences willbe noted.1. The lab samples exhhit more frequent coinci-
dence of flaw and dent signals than is observed forthe fiekfdata2. The tendency for flaws to occur kt the center of the intersection
Is reduced tor the hb samples, since the dent is dominant in this region by design of the samples. The mba residuals kt both popula-
tions create some ambiguity. The effect seems to be more pronounced for the lab sample than for the field data. Figures 4-1 and 4-

2 represent mix residuals with no apparent flaws; these types may cause false caRs. Some sinflarities are apparent between field
signah confirmed by+Point coil and hboratory sample kitersections also confirmed by+Point and/or confirmed by tube metallogra-
phy. Tho Series 5 figures, the first 2 field signals (5.1 and 5.2) and the latter 3 lab samples (5.3 to 5-5) llustrate the types of signals
that have been rehted to PWSCC bul might bo difficultto recognize as flaws without knowkidge of confirming +Point or metallogra-
phy. It is appropriate to caN these types of bobbh signals as flaws. even though an increased level of false calls might result. In the
figures designated Series 3, Figures 3-1 to ~ illustrate two hb samples'ehavior that should be reported as flaws; in these cases
the Mix 1 data is more convinchg than Mix2, but an indication kt either channel requires a flaw call. It should be observed that the
positions ot the dots on the Mix2 signal willnot necessarity correspond exactly to the Mix 1 positions. Additional comparisons of
Mix1 and Mix2 are given in Figures 3 5 to 3 10 Review the characteristics of the hb samples and the field samphs; them Is great
simihrity between the 2 sets of data, but some differences wgl be noted.l. The lab samples exhibit more frequent coinadence of
flaw and dent signals than Is observed forthe field data'. The tendency for flaws to occur kt the center of the intersection is reduced
for the lab sampkrs, since the dent is dominant in this region by design ot tho samples. The mix residuah in both populations create
some ambiguity. The effect seems to be more pronounced for the lab sample than forthe field data. Figures 4-1 and 4-2 represent
mix residuals wkhno apparent flaws; these types may cause false calh. Some similarities are apparent between field signals con-
firmed by+Point coil and hboratory sampki intersections also confirmed by+Point and/or confirmed by tube metaNography. The
Series 5 figures, the tiist 2 field signals (5-1 and 5-2) and the latter 3 lab samples (5-3 to 5.5) illustrate the types of signats that have
been related to pWSCC but might be dyficuk to recognize as fiaws viithout knowledge of confiimhg+point or metallography. It is
appropriate to call these types of bobbin signals as flaws, even though an Increased level of fatso calls might result.

Dobbin Detection ofPWSCC 6 cW.O volt Dents
Drilled TSP s Absolute an dier Differential mix

1.00
0.90

8 0.80
rri 0.70
~ 0.60
> o.'5o

040

lt a30
0.20
0.10
O.tzt

~ rttnnm c~
o Frecibn
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Sample 0 Dent Value '7o Met(Max
Depth)

2-3H-Cl 1.9 2153
12-3H&1 1.15

12<H&1 1.19

22.69

2629
7-1H-Cl
2-1H-Cl
7-3H-Cl

4.1

3.4

3.26

30.14

33.42

34.43

9-1H-C2 0.94 34.47

2-SH-Cl 2.03 353
13-3H-Cl 0.75

10-3H~ 0.65

9-1H-Cl 0.94

11-2H~ 0.73

11-4H~ 1.17

37.31

37.97

38.82

43

44.03

8-3H-Cl
8-2H-Cl

0.46

0.8

44.21

45.77

9-2H-C2 0

2<H-Cl 1.15

1-3H-Cl 2.5

8-1H-Cl 0.41

46.26

47.62

47.88

52.24

9-3H-C2

14H-Cl
1.29

1.79

54.1

54.32

6PH-Cl 1.15 64.29

6-3H-Cl 0.96 67.26

9-4H-Cl 1.25 70.18

6-2H-Cl 1.98 73.72

9-SH-Cl 0.85 74.63

6-SH-Cl 0.79 77.89

1MH-Cl 0.82 81.81

6-1H-Cl
9-2H-Cl
9-3H-Cl

1.01

1.29

83.72

84.09

Diablo12-32 1.17
C-1

11-3H&1 1.1

11<H-Cl 1.17

10-3H&1 0.65

11-2H&1 0.73

Diablo 10-22 1.91

Diablo 21<3 3.23

Seq. 21-64- 14.18
1H

POD.90
GL

88.9

8925
95.25

96.18

96.93

38

905
83.8

Fraction Detected

«94Vo

)34Vo

0.10

0.89

0.4

0.97 33/34
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DAT-PWSCC-2 Rev.0 Examination Procedure for +Pt Detection and Sisfng ofAxialPFSCC in Dented Intersections

1.0 SCOPE

This procedure provides instruction and guidance for the detection and sizing ofPWSCC
indications in the presence ofsmall dents using a Plus Point probe. This procedure is limited in
scope and is meant for use in performance demonstrations ofthe technique or for inclusion, in part
or whole, into a site specific analysis procedure.

2.0 PERSONNEL QUALIFICATIONS

2.1 Personnel performing production analysis shall be certified to a minimum ofLevel II in
electromagnetic testing with additional training in the analysis ofdata Rom non-
ferromagnetic steam generator tubing per Section XIof the ASME Boiler and Pressure
Vessel Code. Additionally, the analysis personnel must also be qualified data analysts
(QDA) in accordance with Appendix G of the EPRI PWR Steam Generator Examination
Guidelines, Rev. 5.

22 Personnel performing resolution analysis, independent technical review or serving as a
UtilityAnalyst shall be certified to Level IIIin electromagnetic testing with additional
training in the analysis ofdata from non-ferromagnetic steam generator tubing per Section
XIof the ASME Boiler and Pressure Vessel Code. Additionally, the resolution personnel
must also be qualified data analysts (QDA) in accordance with Appendix G of the EPRI
PWR Steam Generator Examination Guidelines, Rev. 5.

2.3 Personnel performing report comparison and data reduction functions (engineering or data
management) do not require specific qualification.

3.0 RESPONSIBILITIES

3.1 The Primary and Secondary Analysts are responsible for the evaluation ofdented
intersections for the detection ofsignals which may indicate the presence ofPWSCC.

3.2 The Resolution Analyst is responsible for resolving discrepancies between the primary and
secondary analyst reports (detection only).

3.3 The Sizing Analyst is responsible for performing the line-by-line length and depth
measurements of the PWSCC indications resulting from the resolved detection report.

3.4 The Independent Technical Reviewer (ITR) reviews the sizing analyst's results and, if
deemed necessary, produces a separate set of length and depth measurements.

3.5 The UtilityAnalyst is responsible for interpretation of the procedure, guidance ofanalysts,
and acceptance of the final results.

3.6 When a performance demonstration is in progress, Engineering shall process the resolved
results in order to determine the POD for the technique.

3.7 When the data being processed relates to an outage, Data Management shall process the
resolved report in accordance with the pre-defined job data flow.

4.0 CALIBRATION

4.1 Calibration of the probe shall be performed in accordance with the Technique Specification
Sheet in Appendix A (pages 3 -5 ofETSS).
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DAT-PWSCC-2 Rev.0 Exatnination Procedure for +Pt Detection and Si:ing ofAxialPWSCC in Dented intersections

4.2 Ifcalibrations are provided, as in a performance demonstration, the analysts shaB review
the calibration for conformance to the Technique Specification Sheet.

4.3 Scale setting shall be performed on support plates per PG&E 2R8 ETSS ¹2 (Appendix A).

5.0 FLAW DETECTION CRITERIA

Refer to PG&E 2R8 ETSS: ¹ 2

6.0 DETECTION REPORTING REQUIREMENTS

6.1 AxiaBy oriented indications exhibiting flaw-like behavior shall reported as SAI. Ifthere is

more than one indication at an intersection, each shall be reported as an SAI at that
location. MAIis not an acceptable call. Ifcircumferential indications are detected, they
shall be reported as SCI.

6.2 Support plate intersections which exhibit no degradation signal shall be documented as

NDD.

6.3 AB indication codes shall include the tube identification, the support and indication
location, the test extent, the indication amplitude, the phase angle and the indication code.

6.4 For the purposes ofthe performance demonstration, all supports are to be considered to be

1H for location.

7.0 FLAWSIZING CRITERIA

7.1 'efer to PG&E2R8 ETSS: ¹2 pages 5 and 6.

7.2 Sizing shall be performed using the main Lissajous window (EddyNet). Each flaw shall be

sized separately from beginning to end (see sample report in PG&E 2R8 ETSS ¹ 2).

7.3 The Analysts performing sizing shall not make the adjustments recommended in the ETSS.
These willbe applied by Engineering.

8.0 SIZING REPORTING REQUIREMENTS

8.1 The first report entry for each calibration group shall be the phase and amplitude ofthe
through-wall axial EDM notch on the standard. The indication code used shall be STD.

8.2 A report entry shall be made for each scan line from one scan line preceding the indication
(0%) to one scan line past the indication (0%).

8.3 Multiple indications shall be reported separately noting the azimuthal location ofeach of
the signals reported on a scan line.

8.4 AB reported indications shall also include the tube identification, the support and indication
location, the test extent, the indication amplitude, the indication percent through-wall and
the phase angle.
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8.5 For the purposes ofthe performance demonstration, all supports are to be considered to be

1H for location.

9.0 RESOLUTIONS

9.1 Detection

9.1.1 When one analyst reports an indication (SAI or SCI), and the other does not,
resolutions are required. Ifthe resolution analyst does not concur with the indication
call, he/she must obtain the concurrence ofanother Level IIIanalyst before rejecting
the call.

9.1.2 When both analysts report an indication (SAI or SCI), the resolution analyst shall
review the call. Ifthe resolution analyst does not concur, he/she must obtain the
concurrence ofanother Level IIIanalyst before rejecting the call.

9.2 Sizing

9.2.1 The ITR shall review the Sizing Analyst's report and review the data for the flaw(s)
reported. The ITR shall verify, as a minimum, the following:

9.2.1.1 The phase rotation ofthe standard (40% axial ID EDM notch at 15').

9.2.1.2 The voltage scale setting (20 Vpp for 100% axial EDM notch).

9.2.1.3 The 4 point calibration curve (0% - 100% ID EDM notches).

9.2.1.4 The axial scale setting, specifically 0.75 inch from half-ramp to half-ramp
on the support signal (typically performed using low frequency channel).

9.2.1.5 The location of the center of the support (e.g. IH+0.00 inch)

9.2.1.6 The location of the first and last hits ofthe PWSCC indication.

9.2.1.7 The depth (% through-wall) at the maximum signal amplitude.

NOTE: This is not typically the maximum depth measurement ofall
signals by phase measurement.

9.2.1.8 Sample check ofmeasured depth values. This check shall include the
maximum depth point where the amplitude is > 50% of the maximum
amplitude signal from 9.2.1.7.

9.2.2 The ITR should plot the 'sizing report using the EPRI Draw program, or an
equivalent utility, to help determine the acceptance of the sizing results.

9.2.3 Ifthe ITR determines that the sizing results are not acceptable, he/she should discuss
the reason with the Sizing Analyst. Re-sizing should then be performed by either the
Sizing Analyst (preferred) or the ITR.

9.2.4 The UtilityAnalyst should perform the functions described in 9.2.1 and 9.2.2 ifthe
ITR performs re-sizing.
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10.0 APPENDICES
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10.1 APPENDIXA - PG8rE 2RS ETSS ¹ 2

NOTE: This ETSS has been evaluated in light ofthe EPRI peer reviewed ETSS (¹96703)
and exceeds the criteria ofthe EPRI ETSS. It is being used in lieu of the EPRI
ETSS since it contains a more prescriptive methodology to ensure the consistency of
the results.
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Examination Technique Specification Sheet
ETSS ¹ 2 - 3&oilRPC (.115/+PT/.080hf)
Site: Diablo Canyon Unit 2 Outage 8 (02-98)

Examination Scope

Revision 2 Page: 1 of17

Applicability: Tubesheets, Dented and nonMented support plates, free span dings, tube support ligament and
free span bobbin indications.

Instrument
Manufacturer/Model: Zetec MIZ-30 or MIZ-30A

Data Recording Equipment
Manuf./Media: HP Hard Drive 1.3Gb Optical or Equiv.

Software
Manufacturer. Zetec

ersion/Revision: EddyNet 95, Ver.4.14 or l.ater
Examination Procedure

Number/Revision: 54-ISI-400-07

Tubing
aterial Type: Inconel 600
D/Wall (inch): 0.875 OD X 0.050 Wall

Calibration Standard
ype: EDM notch

Analog Signal Path
Probe Extension Manuf.: Zetec
Extension Type 8 Length: 36 pin Cat ¹945-1 740, 75 ft

lip Ring Model Number. 508-2052
Scan Parameters

Scan Direction: Pull or Push (See Special Instructions)
Digitization Rate, Samples Per Inch
(minimum):

Probe Speed Sample Rate

Axial Direction 30 Circ. Direction

RPM Set RPM Min

30

RPM Max
.40 inch/sec Nominal 1185 800 720

Probe/Motor Unit
826

Description (Model/Diameter/Coil Dimensions)
.720 3-C Delta 115MB/+PT/.080hf (Shielded)
610 9D MRPC 52 M/U 36 Pin

Manufacturer/Part Number
Zetec D ¹ 3531-1-A
Zetec CAT¹ 810-4055

Length
NIA

83 ft.
Data Acquisition

Calibration Coil 1 (.115" Pancake) Channels
Channel 8

Frequency
Phase Rotation

Span Setting

Ch58 8
300 kHz

Probe motion
horizontal, flaws

UP

40% ID Axial
3 divisions

Ch118 13
200 kHz

Probe motion
horizontal, fiaws

UP

40% ID Axial
3 divisions

Ch158 19
100 kHz

Probe motion
horizontal, flaws

UP

40% ID Axial
3 divisions

Ch 23 &24
15 kHz

Support Ring
90 degrees

Support Ring
3 divisions

Calibration Co il 5 (+PT) and Coil 8 (Encoder) Channels
Channel 8

Frequency
Phase Rotation

Span Setting

Ch68 9
300 kHz

100% Axial Notch
approximately

40 degrees
40% ID Axial

3 divisions

Ch 12 814
200 kHz

100% Axial Notch
approximately

40 degrees
40% ID Axial

3 divisions

Ch17 &21
100 kHz

100% Axial Notch
approximately

40 degrees
40% ID Axial

3 divisions

Ch 18.& 22
100 kHz

Pulse
90 Degrees

Pulse
4 divisions

Calibration Coil 7 (.080" Pancake) and C nelsoil 4 (Trigger) Chan
Channel &
Frequency

Phase Rotation

Span Setting

Ch1 &2
800 kHz

Probe motion
horizontal, flaws

UP

40% ID Axial
3 divisions

Ch38 4
600 kHz

Probe motion
horizontal, flaws

UP

40% ID Axial
3 divisions

Ch7 & 10
300 kHz

Probe motion
horizontal, flaws

UP

40% ID Axial
3 divisions

Ch 16.& 20
100 kHz

Trigger Pulse
Main Pulse Up

Trigger Pulse
4 divisions
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bio: off I dovrn conftour¹bon s 0
board S 2boald S 1laster i name I Dual Plus Point

boanf ¹ 4
samoles I sec '185

board ~ 6board S 5

Configuration Board Settings
rec. meara ~ Hard Dnve
board ST board S 8

s of channels ~ 2a

Onve Polanty
Group Number
Cod Number

probe ¹ 1 probe ¹ 1 probe ¹ 2
DRIVE DRIVE DRIVE

A D 8 C A 0 8 C A 0 8 C
N N N N N N

1 1 \ 1 2 2
I 4 5 7 8 I a

probe: 2
DRIVE

A 0 8 C
N N N
2 2 2
5 7 8

probe S 1 probe ¹ I
DRIVE DRIVE

A 0 8 C A 0 8 C

probe S 1

DRIVE
A D 8 C

probe s 1

DRIVE
A 0 8 C

FRED S1

800 kHz
FRED ¹2
600 kHz
FRED ¹3
306 kHz

Time Slot ¹ 1

G:x2 12.0V
Tkhe Slot S 2

G:x2 12.0V
Time Slot¹ 3

G:x2 120 V 0 0 0 D 0
FRED sa
200 kHz
FRED ¹5
100 kHz

FRED S6
15 kHz

FRED ¹7

FREQ ¹6

Time Siot¹ a
G:x2 120 V 0

Time Slot S 5
Gbr 2 12.0 V 0 D 0 0 0 0

Time Slot S 6
Gaz 120V 0

Time Slot¹ 7

Tune Slot S 8

0 0

Special Instructions Acquisition
1. Enter a message at the beginning of each calibration group indicating that the data is being acquired with

either single or dual probes. Ifdual probes are being used state which calibration group is the primary
probe and which is the secondary probe.

2. The tubesheet shall be scanned on the PUSH iTS - 3.5" to+ 2.0" above the expansion transition.

2a. NTE tubesheet anomalies shall be scanned from tube end to TTS+ 2.0 ".

2b. PTE tubesheet anomalies shall be scanned from TTS %.0" to TTS+ 2.0 .

3. Support plates may be scanned on the PULL or PUSH + 1 inch from center of support.

4. For free span dings and bobbin indications that require RPC exam, the scan area shall be from structure to
structure.

5. Other locations may be scanned on the PULL or PUSH and shall be adequate to cover the target location
plus a few inches. Care should be taken to insure that the proper location is scanned with adequate data

'past the target location to account for any variations in probe speed or axial scaling.

6. Oata should typically be recorded on the PULL When data is recorded on the PUSH (with the exception
of the tubesheet region) the operator shall state so in a message.

7. One calibration standard may be recorded at the beginning and end of each cal group provided it is a
successful scan of the standards complete length.

8. Tubes which have been mis-encoded should be corrected by entering a message to void that entry and re-
examining the tube with the proper encode. This is required to maintain an accurate OSR database.

9. Calibration standard run is required every 4 hours.
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Data Analysis
~Revision 3 Page: 3of17

Calibration Coil 1 (.115" Pancake) Channels
Channel 8
Frequency

Phase Rotation

Span Setting
Minimum

Ch3
300 kHz 115
40% ID Axial
15 degrees

40% ID Axial
5 divisions

Calibrat

Ch6
200 kHz 115
40% ID Axial
15 degrees

40% ID Axial
5 divisions

ion Coil 5 (+PT) Channels

Ch8
100 kHz 115
4p% ID Axle
15 degrees

40% ID Axial
5 divisions

Ch 12
15 kHz 115

100% axial notch
90 degrees

100% axial notch
3 divisions

Channel 8
Frequency

Phase Rotation

Span Setting
Minimum

Ch4
300 kHz+Pax
40% ID Axial
15 degrees

40% ID Axial
5 divisions

Ch7
200 kHz+Pax
40% ID Axial
15 degrees

40% ID Axial
5 divisions

Ch 10
100 kHz+Pax
40% ID Axial
15 degrees

40% ID Axial
5 divisions

Calibration Coil 7 (.08 0" Pancake), Coil 4 (Trigger) Channels
Channel 6
Frequency

Phase Rotation

Span Setting
Minimum

Ch1
800 kHz 80HF
40% ID Axial
15 degrees

40% ID Axial
5 divisions

Ch2
600 kHz 80HF
4p% ID Axial
15 degrees

40% ID Axial
5 divisions

Ch5
300 kHz 80HF
40% ID Axial
15 degrees

40% ID Axial
5 divisions

Ch9
100 kHz TRIG
Trigger Pulse
Main Pulse Up
Trigger Pulse

4 divisions
Calibra tion Process Channels

Channel 8
Frequency

Adjust Parameters
Phase Rotation

Span Setting
Minimum

Ch P1
300 kHz+Pcirc

N/A
40% ID Circ
15 degrees

40% ID Circ
5 divisions

Ch P2
200 kHz+Pcirc

NIA
40 % ID Circ
15 degrees

40% ID Circ
5 divisions

Ch P3
100 kHz+Pcirc

NIA
40% ID Circ
15 degrees

40% ID Circ
5 divisions

Coil 8 (Channel 11) Encoder not used for analysis, no calibration required
Voltage Normalization Calibration Curves

CH Signal
100% axial notch
100% axial notch
100% axial notch

Set
20 Vp-p
20 Vp-p
20 Vp-p

Normalize
Coil 1

Coil 5
Coil 7
Data Screening

Type CH Set Points
Curves are set by Sizing Analyst

described on pages 5,6,L 7 of this ETSS

Left Strip Chart
Ch P1

Right Strip Chart
Ch 12

Reporting Requirements

Lissajous
Ch4

Condition/Region
Axial Indication
Circumferential Indication
Volumetric Indication

Report
SAI
SCI
VOL

Ch.

P1

Comment
Use the Vp-p measurement method. Evaluate each
indication. Do not use multiple indication codes
Used for all volumetric indication. Vp-p
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Special Instructions Analysis
Revision 4 Page: 4of17

1. Span, Phase and Volts are to be set using the center of the notch

2. Rotate data using "Data Slew Menu" so coils 5 and 7 are aligned with Coil 1. Label the coils using the
acronyms shown in the "channel 8 frequency" column of the data analysis calibration section.

3. Use the tube outside diameter (0.875") in user selects for tube diameter.

4. To achieve more accurate location measurements the axial scale should be set using a known distance of
greatest length. It is recommended that the axial scale be set between two TSP locations or between the
ends of the calibration standard. It is not recommended to set the scale within a single TSP as this may
lead to distance inaccuracies as the length of data increases. Manual scales shall be checked and, if
needed, reset on each data record which provides structure to structure response.

5. The examination location shall be verified by counting the landmarks present in both the examination data
and subsequent probe "runout" data record, when performed. In the event that proper probe location
cannot be verified, reruns shall be requested.

6. Monitor the configuration widget for proper data sampling. In the System Menu under "Additional
Selectables" set the warning dialog to 30 axial samples and 30 circumferential samples. When the
configuration widget shows less than this, investigate the data to determine ifit is undersampled in the area
of interest. Use the scan length display to insure the area of interest contains 82.5 or more samples per
scan. When the C scan plot area is set to+1.0" there should be at least 60 scans present. When these
minimums are not met, reject the data and notify the lead analyst immediately so that the problem can be
corrected.

7. The evaluation shall consist of reviewing lissajous, strip chart and Ccan displays to the extent that all
tube wall degradation and other conditions are reported.

8. All indications indicative of degradation shall be reported, with no minimum voltage threshold. All types of
degradation shall be reported with a characterization code in the%VN column.

9. Data shall be screened for indications of loose parts using the 15 kHz pancake coil channel. This.
screening may be performed by reviewing the strip chart presentation. C-Scan plots of the 15 kHz channel
shall be used to further disposition PLP calls reported with the bobbin coil technique.

10. For "Special Interest" (special interest is any exam not in the original scope of examination. i.e., free span
bobbin indications or dents and dings not previously reported) examinations where no degradation is
detected within+ 1 inch of the bobbin call location, the DNF code shall be reported along with the bobbin
call location so as to clear that location from the examination database.

11. When evaluating bobbin coil special interest use the+Point coil for reporting. For example ifbobbin
reported FSD (FSI) or MBM (MBI)and no degradation is seen in the+Point coil report DNF

12. Required extent for tube support plate exam+1/-1 inch from the center ofTSP.

13. An entry for each intersection is required when data is collected using auto sequencing

14. Required extent for free span bobbin indications and free span dings is structure to structure. ~

15. Most of the axial PWSCC indications can be detected by the plus point coil however, some PWSCC
indications have been detected only by the 0.080" high frequency coil.

16. C-scan plotting is required for Chs 4 and P1 over the entire data. In addition, C-scan plotting is required
for CHs 1 and 3 in the area of interest.

17. Ifan ODSCC signal extends outside the support plate, notify the Lead Analyst immediately.
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To be erformed b

Primally and secondary production analysts are primarily responsible for detecting tube degradation. Additional
analyses will be required for degradation assessment, condition monitoring, operational assessment, and in
support of ARC implementation. These additional analyses include, but are not limited to, the following:

Additional anal sis

PWSCC sizing at tubesheet
PWSCC sizing at dented TSP
ODSCC sizing at TSP as required
TSP integrity
History review
Loose part
TSP ligament gap sizing

Sizing analyst
Sizing analyst
Sizing analyst
Designated analyst
Designated analyst
Designated analyst
PG8 E Levellll

Axial PWSCC slzin

1. Sizing should be performed on a line by line basis.
2. The 300 kHz +Point data should be used for sizing.
3. Phase angle should be measured peak to peak and on the entrance leg.
4. A calibration curve should be established based on the phase angle using the as-built dimensions. The ID

curve should be, as a minimum, a three point curve based on: ID3 at 100%, ID2 at 40%, and ID1 at 0%. A
fourth point, such as 60% or 20%, may be added to improve the accuracy. NOTE: EPRI ETSS ¹96703
requires 100%, 60% 40%.

5. The OD curve should be a three point curve based on: 100%, 60%, and 40%.
6. Verify that axial scale is accurate.
7. Verify that the direction of axial scale is in agreement with that of data acquisition.
8. Beginningatthelowerendofacrack, findthefirsthitofthecrack. Scrollonerotationbackwards. Enter

0% at that location into the report.
9. Scroll up to the first hit. Enter the % through-wall depth at that location into the report.
10. Continue the line-by-line measurements until all hits have been entered into the report
11. Scroll one rotation past the last hit. Enter 0% at that location into the report.
12. Crack sizing should be performed for each crack ifmultiple cracks exist.
13. Inherent field spread about the eddy current coil may cause a phase shift from ID to OD flaw plane. Also

the field spread may cause a small amplitude signal to read an unusually high % through-wall depth.
Nevertheless they should be reported as is.

14. The crack length should be determined from the line-by-line depth measurements. A from-to
measurement technique should not be used.

15. The crack length is calculated by subtracting the beginning location from the ending location. For example,
if the crack begins at (0% depth) 1H - 0.36, and ends at (0%) 1H+ 0.54, the overall crack length is 0.54 - (-
0.36) = 0.90 inch.

16. The average crack depth is determined by adding all line-by-line % through-wall depths and dividing it by
the number of lines including the 0% lines.

17. The percent degraded area (PDA) may be determined by using the EPRI Draw program.
18. Ifdesired, corrections for field spread may be made as follows:
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OD Phase An le Near Ends of Crack
Revision 2 Page: 6 of 17

Data points near the crack edges from the start of OD phase angles to the end of the crack are ignored
in defining the adjusted crack length as long as they are within 0.2 of the indicated end of the crack.
The end of the adjusted crack shall be defined as s0.03" beyond the last accepted (without points with
OD phase) data point ifpoints are deleted at the end of the crack. When the phase angles are largely
OD over most of the crack, this guideline cannot be applied.

Near Throu h-wall ID Phase An les Near Ends of Crack

Near through-wall ID phase depths of a85% with voltages <1 volt are ignored in defining the adjusted
crack length as long as they are within 0.2" of the indicated end of the crack. The adjusted end of the
crack shall be defined as s0.03" beyond the last accepted data point ifpoints are deleted at the end of
the crack.

ID De th Increase Near Ends of Crack

If ID depths at points near the end of the crack show depth increases of >10% over about 0.05" spans
and voltages <1 volt. the data points shall be ignored in defining the adjusted crack length as long as
they are within 0.2" of the indicated end of the crack. The adjusted end of the crack shall be defined as
s0.03" beyond the last accepted data point ifpoints are deleted at the end of the crack.

19. The sizing data should be saved in the report See a sample report.
20. C-scan graphics are required.
21. Crack profiles should be plotted using the EPRI Draw.

Circumferential PWSCC slzln

1. Sizing should be performed in increments of about 4 degrees.
2. The 300 kHz+Point data should be used for sizing.
3. Phase angle should be measured peak to peak and on the entrance leg.
4. A calibration curve should be established in the Axial Liz window based on the phase angle using the as-

built dimensions. The ID curve should be, as a minimuin, a three point curve based on: ID3 at 100%, ID2
at40%, and ID1 at0%. A fourth point, such as 60% or 20%, may be added to improve the accuracy.

5. The OD curve should be a three point curve based on: 100%, 60%, and 40%.
6. Verify that axial scale is accurate.
7. Verify that the direction of axial scale is in agreement with that of data acquisition.
8. Find the first hit of the crack in the Axial Liz window. Scroll one increment backwards. Enter 0% at that

circumferential position into the report.
9. Click mouse button to the first hit. Enter the% through-wall depth at that circumferential position into the

report.
10. Continue the incremental depth measurements around the tube circumference until all hits have been

entered into the report.
11. Click mouse button one increment past the last hit of the crack. Enter 0% at that circumferential position

into the report.
12. Crack sizing should be performed for each crack ifmultiple circ cracks exist.
13. The extent of a circumferential crack should be determined from the inc:cmental depth measurements. A

from-to measurement technique for a quick answer is not recommended.
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14. Depth measurements may also be performed using an amplitude curve as follows:

14.1. At the peak amplitude signal response measure the % through-wall using the phase angle curve.
14.2. Create a new process channel P10 which is the duplicate of the 300 kHz+Point data with the

circumferential notch response going in the positive direction. In P10, establish a two-point linear
curve using the amplitude and % through-wall values extrapolated to zero.

NOTE: Do not use the 1pt magnitude curve in the Eddynet95 software to create the
amplitude curve.

14.3. Each crack should be measured using a new linear peak to peak amplitude curve based on the
voltage and the phase % at the peak amplitude.

15. The sizing data should be saved in the report. See a sample report.
16. C-scan graphics are required.
17. Crack profiles should be plotted using the EPRI Draw.

The following guidelines should be used when evaluating the+Point data for tube support plate integrity, i.e.,
missing or cracked ligament. The tubing shall be evaluated for crack like indications using 300 kHz Plus-Point
coil. All SAI and SCI indications shall be evaluated for TSP integrity.

1. The 100 kHz+Point data should be reviewed for a potential TSP degradation signal.
2. The data should be reviewed by C-scan plotting the support plate.
3. Enter the appropriate channel volts p-p into the report. Type SLC in the % column.
4. C-scan graphics is required. See an example.
5. TSP ligament gap measurement willbe performed by PG&E Level III Analyst as follows:

The extent of absent ligament is best measured by reference to the 115 mil midrange pancake coil
response at low frequency (10-30 kHz). Set up the pancake coil flaw response to yield a positive vertical
excursion. Ifthere is missing carbon steel, the trace will persist over the length of the affected arc and
return to nominal when ligament presence is restored. Measure the distance in degrees arc length
between the initial departure of the scan trace from the nominal TSP response to its return.
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Discre anc Resolution

1. All resolutions shall be performed by the designated resolution analysts from the primary and secondary
teams.

2. The resolution analysts will perform comparison between the primary and secondary as defined by the
comparison parameters.

3. Ifan indication is reported by either party, or both, which indicates a repairable condition, then to add or
delete this indication will require the agreement of both the primary and secondary resolution analysts. In
the event the primary and secondary resolution analysts can not agree, conservatism shall prevail.

4. When a repairable indication is accepted or overruled the primary and secondary resolution analysts will
initial the compare sheet and use Form 5 to document overruling . Allrepairable indications that were
accepted or overruled by resolution analysts shall be reviewed and approved by the Lead Level III or his
designee and by PG&E Level III.

5. Resolution analyst willmake a graphic of all ODSCC reported by the rotating coil probe.

Lead Anal st Review LAR

The Lead Analyst will review all VOLcalls reported that are not cold leg thinning, and change the reported
code to SVI and complete Form 6 Justification for SG Tube Repair. He or She willalso enter LAR in the UTIL
2 column for each VOL that was changed to SVI.
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02 05)

v tt O.v)

180 I 100

)

i

)

-L 08

t.ooJ
S 0$

0)H O.OS

ARCI SCTSHCALOOCN7 SAT IXQ5:17 MAY~~XSCSQ 4 10 C 14 KMQ (MQ)
tl)trr OX%'tSISC)ttoSS XTrrtorvO YTI arrl') XROtr40 Btott$5

0
0

~ I

Prv

~OT)

I
I r) ~/I

I )OtCRLB %SCAR)t~rOI ~r
" j~OX ooill

~ ~SPTXT I R~
~0I

I~AX)a. ~AX)PL

'Q

4

Sr)I
').0$

EXAMPLEof AXIALPWSCC at DENTED SUPPORT PLATE
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~ ISCl 2HCALCO
SIT I OH(IS vcLT teel s

C Lrwlns II rol

Veo I too Vee I ISO I

IH 0, IH O,I3

-1 12

IOHCO SC12HCALO0001 10/20/1005 OSIOOI24
Sl ltee ICKX Rt~ XTI~10 'TTI ~IS XReteoo ZROts210

IO 12 0 10 C 40 47IO (MO)

1,12

034
j

3 I~IOSR'+(
~ ~ ~~l
'-

+SCXSIS ~i
~IRX IL ~RXHL i

2/l,o

1 12 1H
0 33

EXAMPLEof CIRCUMFERENTIALPWSCC at DENTED SUPPORT PLATE
I SC12HCALOI ~ I I

,'( TCOOOI ee i

l csee

SS VII teel TS

:i
I

CIL CVIIVSS VQ. Csc I I

C Lcoclc ~ 3I
C2 IC$ /

l ITIR I V e I ~ ~ Vso I HVR Vee I

IH 0.03 ~ ~ IH 0.03

1 2IX

1 27

1 27

RRC:SCTOHCAL00015 RRllll$401$ MAY~~7$CSO R OC 55 l007 (MC)
XI(tee'OSC PtelSeees91 'XleeHI~ 3 TTHHHeo XRotsSO 22ots304

1 27

Hcee

I~CISSR

~SCRH

'iiiUI

~00 ~~(
R~(
c~C( AC

~RX R,

I HCSCcvl I

," SC/R'i(C-i-I
I

O

, ~SCRHS

I I~SOOT

I

1H
0.03

EXAMPLEoi ODSCC at SUPPORT PLATE
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SC1 4HCALOI ~ I"1
880 LRYO»ac

~TKIBJ

I rf
C Lrrraoe XI

Cl IR 8

O»72

C 0 $

I Ie»R I vaar 180 I

VCT la»l I

I It»R Vea I

Se . 9 IS» 1. 28

C7»73 RVCI SCteHCAL00112 SAY 8»24»80 I»IAY t~TSC14 R 14C 84 KRTT [TIKI)
Cr lt«Ice% ete/ear»»87 xtaaa«e YTaa»»«o xeet»40 TRe\ello

I~II $0~0

0.72

0

Ta4

W 72

0.32

: REMIlmm!'85%I
~Eel
~S

. ~SKI
I~~~!

!

I

I

EXAMPLEof VOLUMETRICINDICATIONFREE SPAN (PllTING)
SC31HCALOI

i FSO Leye»rt Slr vCLT Ir»ITS $1'I CIL CAVES SCT vCI.T Ie»ITS $CT cac cd»v%$

~: Lore»80 0» 1 800OIT
CllnT

,'! .ae I r»aR II v a 180 Vee I IraR Vea I 80

w 71.10 »»» 7 i ~ 10
!

RVCI SCllHCAL00077 33031 ~ I48»$ 4 MAY~~TSC11 R 27C 27 lOOT (IRB) I ~ ~ I
Rl ltee'CÃV etc/Sear»VSO XTaeea 12 YT» area»0 XRete61 2Retet32

1 33
1 33

0

0

I''

I ~eo I~~e3l 00

SRRH i ALSI I
~llJ ~CTI

~ ~RJC R ~RX IL
I I~ROTI» »~TO

)

128,0

QI
21 10

EXAMPLEof DNF (MBM REPORTED by BOBBIN COIL)
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SCT 1 CCALCI ~ I

vlt. Vsl TS Vs I TS

I "As
4 Lsssslss 4 4 800ssst

Ci ICS 0

~IVR I vsss I 180 I AVA I Vssr I 140

02C O. 1 0 C 0.1)

1 10

1 10
1 10

0

RPcl ss 11ccALIRRRRI 44% O.TOI08 AIAv~2ss111 ll 44 0 80 l004 TARII
Sl 1tss Ts44 Pt SSSsss42 XTssss 14 VTsAA 10 XRStsST TRsts125

is0

~~ss 3SO 2 Cgl

; gg~/
'. RDMI
"ERE%I
': EIUZI

l

: >MEKI
~AX A, s~AXISL j

I

OTC
0.17

EXAMPLEof COLD LEG THINNINGat SUPPORT PLATE

. I sr SC11CCALOI s ~ II AXIALLIZ
1 I VOI.T ISIITS I 1 ~ ( CSSIVI

As I
1 STI ITS s StT C CFn%

, ~TC81

C LIIVROOs 10 I15 sP
C2 IC5 0

vss ~ IIVA vsr I CA ~ '0 Vss .I V«r CA I 140 ~

N004400

C 0.0s "I'' C 0.04

RPcs sc11ccAL00002 TAI502olo5s52 APR»3Tmo7 sc 11 R 35 c 20 lol5 (IAQI
Psltsslorr ).vsssss46 xssmss 14 TTAAsss xRsts15 zRsts15

i,SI03s NIOCSTII'ICAIFZ I, ICRZ PLOT
Orp

C CNAN
81 100 Ci C5 sPsr

O441 ', ITTSR
IsP ) . SGZCT

-0 85

0 85
W,55

0 0

40

~ 20 ~ s20
~ SOARS s T~
I sTP

SPAN > i s< R~
CIRC "

CIRC

CIRC
IC Iee

AXISL
SO ATAS

TC
0 04

1 "„'f

EXAMPLEof SUSPECT LIGAMENTCRACK
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SEf VTT.T 0NITS c~T VIT.T ~ITS

~g~g,~ a(

C Lmrks 5 33 I3S 033

-1 74
kbR I Vox

S.XS voltx 321 Ooo Vco

TSC ~ 3.20

Voo I IIxR I Vox I ~JO II

TSC ~ 3.20

RPC: SGTTCCAl00093 SUN TLll:50 MAY 11W7 SGTT TI Rl C 7B $31 [MB)
F I Itor10FF Pto/Sae43 XTrea- 28 TTree42 XRot41 2Rot=133 ~A@V l A

1'/4

0

240

3.74

0

'Scra
i ~i!!

CPUT> SBECll I

~scrl~/~!

El
I59l5

I:IS ~~al I

(
CiRC: CIRC I

0 'Axlri.
! F031

I~RXIIL I
I TO I:

TSC
~ 3,20

EXAMPLEof LOOSE PART
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Eddynet95: REPORT EDITOft Proto 4G 09/02/97

File Edit Report Help

File-"/rod0102/resolution/rpc Jd train„a User=X1234 Date~29/97 14:58

I
~ zl

Disk Label"-
22 SSS 889
22 24 42
22 22 41
22 22 42
22 20 43
22 22 43
22 24 43
22 19 23
22 13 29

22 999 S99

IJnknoun

0234 IC

1.44 26 SAI
2.63 12 SCI P

RBD

1 35 9 SAI
0 &5 8SAI

1.15 90 VOL

0425 FC

CALOOOS3

4 4H

4 1H

+0.17
+0.01

4 TSH «3.11
CAL00093

4 TSH -1.88
1 TSH .02

TSHTSH

TSHTSH

TSHTSH

4H 4H

1H 1H

4H 4H

TSHTSH

720<P X1234

720+P X1234

Edit i Clear
I

Reca1 l Tube !le lese
j

EXAMPLE REPORT for ROTATING COIL EXAM
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Analysis Compare Parameter Setup Screen

Enter Pararieter Setup Name Pi CPP

Compare Fields:
Voltage.

Phase Rngle:

Percent:

Location.

+ Yes

Q Yes

Yes

+Ho
+No
0 No

Yes No

Elevation Range:

To ler ances .-

0.00

!10

5. 00

ii 00

Channel: Yes ~No
UtilityField 1 Codes- Q Yes

UtilityField 2 Codes= Q Yes

Suppression Indication Codes.

Ho

+No
Rddo o o

Highlight Indication Codes: i Rdd.--
1

t'emove.

r
i—> DSS DTS PLP SRI SCI SLC VOL FSD

FSI MBI MBM DNI

I

Percentage Suppress ion Thresho ld =

Percentage Highlight Threshold:
i

Save Cancel Help

ROTATING COIL EXAMRESOLUTION PARAMETERS
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Fi lo
Edd~eQ5s REPORT EDCTORi Proto DE 10/20/QO

Edit Ho lo
Flleslnod020$ 'sloano/SG22NCRl 00006Disk Lobols Unknoen

UsonoX2234 Oet,ee7/R/97 9 03

12 SSS SSS
12 6 61
12 6 61

61
12 6 61
1R C 61

1620
O OO
O 33
O 59
0 32
0 00

XC
0 0

RC 67
S3

24 61.
0 0

PNQSR
CSLOOOOB

4 TSM ir0'
4 TSM 1. 05
4 TSN 02
4 TSN SS
4 TSM ~ 96

TSHTSH
TSNTSHT~~H
TSlfTSHT&ffSH

720eP R645 2

6
1R 6
12 C
12 6

999

61

61.
61

999

0 00
0 33
0 59
0 3R
0 00
2B07

0
RG
21.
24
FC

0 P24
43 P24
53 P14
42 P1.4

0 P14

AXPLXTUOC ERlltVE
TSN 07
TSN 05
TSN 02
TSN ~ 99
TSM 96
CQLOOOOB 720+P RG452

Filo

.EXAMPLEREPORT for SIZING of AXIALPWSCC INDICATION
EddVaecQSa REPORT EDITORa Proco 36 10/29/05

Edit Ho lo
Pales/ned0202/Saclns/5622MCR L00007Disk Lsbele Unknoen

Usoe X1234 Oosse7rRBN 1G 02

12 SSS SSS
12 14 67
12 14 67
12 24 67

24
12 24 67
1R 24 6/
22 24 67
22 1.4 67

2619 XC
0 00 0
0 29 15
0 59 29
0 SC 20

09 19
0 73 1.'7
0 31
0 00 0

0 P
42 P
50 P
55 P 1
53 P
47 P
30 P

0 P

PMASC CURVE
CSLOO007
TSN
TSH
TSH
TSM ~ 12
TSM
TSH
TSN
TSN

TO+265 5
TOo262 4
TOe257 2
TOe253 1.
TDe249 0
TOe244 9
TOe240
TOe236 6

TSMTSH
TSHTSH

H
TSHTSH
TSNTSH
TSHTSH
TSNTSN
TSHTSH

720eP S4373

22 1,4
14
'14

12 14
12 14
22 14
12 14
12 1.4
1R

67
6'7
67
67
67
6'7
67

0 00
0 24
0 50
0 96
1 09
0
0 31.
0 00
1656

0
25
10
20
1.9

0
CC

0 P
10 P
2'7 P
47 P
53 P
35 P
13 P

0 P

4XPLRTUOC CURVG
1. 7SN 14 TO+265 5

TSM TO+262 4
TSN 14 TOe257

1. TSM 24 TO+253
1. TSN TOe249 0

TSH 14 70+244 9
TSH W 14 TOe240 7
TSN W 24 TOe13C 6
CRL00007

TSHTSN
TSNTSH
TSNTSH
TSNTSH
TSMTSH
TSNTSH
TSNTSH
TSHTSH

Edit C loor Roco 1 1 Tubo I Do loto
EXAMPLEREPORT for SIZING of CIRCUMFERENTIALPWSCC INDICATION

Level III Approval

q-2a- jg
Signature / Date

,Customer Approval

Signature / Date
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"-„- =-".-:='::-;.'=.~,'„Exaniination Tecthnique Specificatfoo:Sheet

ETSS ¹ 96510 Pwscc10.doc

--.~'<'-===-~=.=.~4-.'~'-"'-'..-,-'- ==="'-"~-"=:-TUBING".';-~~:

Page 1of 7

Material: Inconel 600 OD: 0.875, 0.750 Wall: 0.050", 0.048"

i ~~~4-'.:";,';";~~>.-:¹~~t.:-'-:-.~".;;" !EXAMINATIONSCOP. =

'est

Application: This technique is qualified for the detection of axial and circumferential Pri-
mary Water Stress Corrosion Cracking (PWSCC) at dented and non-dented locations with
and without structures and expansion transitions. This technique meets the requirements for
Appendix H detection at 400 and 200 kHz.

:„-'...:=--:;"„-:~~='«'„''=-.".-"--.'""'~:ACQUISITIONTECHNIQU

Bobbin Probe 'otating Probe X Other

.--:,'."=,~W».~~-'=:""'~~„"..,'-'4'~.-'."".'...i'i"';„:DATA

ACQUISITION~"'-=instrument':.'+''--''-'-""—'"."-:"=."=-=-
:::: .~;; ns,... -'.

Manufacturer: Westinghouse

Model: TC-6700

Manufacturer: Zetec

Diameter/Coil Dimensions:Plus point

'~~-.,=,„,;-Acquisltfon System Software .;.~,s; Part Number: D¹3371 A-A,D¹3371-5-A

Manufacturer: Westinghouse

Description or Title: TC 1 2.3 or equivalent

Version/Revision:

Probe Cable Length:.610
MRPC/52MU-50':Arislug+~rntre'

u

Manufacturer: Zetec (Low Loss Cable)

Length:
50'«,-"„$

~u!7>~~~'.>'~".:..-,™'.,'.;.. s Frequencies/Coil Excftatlon;'Modes

; Channel/Coll/Frequencies/Gain/Drive Voltage=-''Cssnnel/Cnlunrsausnn estnlo s.' sx r4l~~rtN442~
5/5/400kHz /5volts/38db 9/5/200kHz/5volts/38db

=~".=-',":.~Z~><t.",,~-.-~,", -..".'-'. "...'.-,'..."','ata Recording'Equipmen -q-

Manufacturer: Hewlett Packard Model:650 Re-writable optical

A-138
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~";:.",".»'~-,., '."-„—.,qadi Examination Technique Speciftcation'Sheet

ETSS ff 96510 Pwscc10.doc

«;'.z'.""r.,~,,~~.~~f4 Digitizing Rate„Scan Direction &Scan, Pattern

=~'=--"-"—~~Bobbin Probe.'-~'='~=-'t='.,'=;-.=:-~,.lx ."''~===—,.~otatln 'I .ro

Page 2 of 7

Digitizing Rate Min (DR):

Sample Rate Min (SR)

Probe Speed (PS)

Scan Direction

Note: Digitizing rate applies in the axial direction.
SR min = DR min x PS max

Digitizing Rate Min (DR) 30 samples/inch
circumferentially, .040 pitch axially

Sample Rate Min (SR)400 samples/sec

Withdrawal Speed Max (WS)0.2"/sec

Rotation Speed Max (RPM) 300/rpm

Note: Digitizing rate applies in both the axial and cir-
cumferential directions; for the circumferential direction,
SR min = DR min x (1/RPM) x (1/tube diameter) x 19.09

;=„=,-,-"-".~-:=-;;A~m-.<~-'":—,',.: ."„...,-"'-:-"-,:"'-';DATAANALYSIS,-..

M-.„,.;.~ -'=..~'-.-instr'urnent., '. -".''".':::j'-'.=-:;=::" "-

Manufacturer:Hewlett Packard

Model: 9000/700

~~~Arihiysls:b5rsfen~v. 5rtwa

Manufacturer:Zetec

Description or Title:Eddynet95 ver 1 or
equal.r)%~«$ +\ t~>

. ~~< "f„-.-.g;=,,~~~'natysls.Cliannels"-

:;400 kHz„.'.

40% Circ. OD notch vis4le

40% ID circ. at 15 degrees
(circ flaws going up)

'-: 00'kHi.-~
Wl/

40% Circ. OD notch visible

40% ID circ. at 15 degrees
(circ flaws going up)

''Calibration Std.; "~r- ".$ -. Circ and axial ID EDM
notches 100. 60.40. and 20/,.
OD 60 and 40%

Circ and axial ID EDM
notches 100. 60.40. and 20%.
OD 60 and 40%

pCallbfatlon Ctrl~a."'
-'!'?'"r~ r~ none required none required

~«oils ~~taA ~l ~ I~W~ «4V i 20 volts on 100'/«axial Notch 20 volts on 100/«axial Notch

5=.":.='"'--'=-: -".":;::-=-'";.; .-'.. '..~~~~ '=.:+~~ "'"-..-."..-." ~-"''
~'., =-;-.«='.:Analysis.Chanriels =~

~ Q «g~~~;,~« ~ o<c~«.~pre)««, - ~ „p~««« ~
'~.Single.Frequency'.:".

(Phase Rotation '.'~~~i/,"'.'.,'.

~~~ ~%a'«« ~«vv equi«r'we@'~.~.

«Calibration Curve.'..'.I"'«!8';

.~FWg P
;AAT «V:l ~ &i..

",Process400kHz .". t".

40% Axial OD notch visible

40% ID Axia! . at 15 degrees
(axial llaws going up)

Circ and axial ID EDM
notches 100. 60.40. and 20/«,
OD 60 and 40%

none required

20 volts on 100% axial Notch

~ Process'200'k -- v

40% Axial OD notch visible

40% lo Axialat 15 degrees
(axial flaws going up)

Circ and axial ID EDM
notches 100. 60.40. and 20/,
OD 60 and 40'/a

none required

20 volts on 100'/«axial Notch

A-139
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Note: If process channels are not available additional data collected
with the plus point is acceptable.
Anal sis Guidelines:
(Note: As a minimum, channels used for detection, confirmation, and sizing should be
described as well as other special analysis instructions)

The plus point coil is tuned for approximately 200 kHz with a fiftyfoot low toss
cable attached. Caution should be used when evaluating ID initiated indica-
tions. The flaw plane is very close to the horizontal plane and indications
could be mis-interpreted as geometry.

Data should be collected on a push for expansion zones.

Adjust the gain or span value such that the 40 percent ID notch is visible.
Monitor the strip chart on the mid range frequencies (400 or 200 kHz). Scroll
the region of interest while viewing the lissajous on the 200 kHz channel. Ter-
rain plot the raw and process channels in the area of interest. This technique
is qualified for detection 400 and 200 kHz.

With the raw channels set so circumferential indications form in the positive
direction, axial indications willform in the negative direction on the same
channel. It is possible for the indication to form in both directions. Before dis-
positioning these to volumetric indications, be aware that two closely spaced
indications may provide a similar response.

"=-:--:=--;:,-.;=-~ ';..;=-.'.400 kHz.'050" wall-Technique Performan
—.-:.==='-' .- "'.=.—:,';=:=.-.:=::„'..;EDM:Notches=.

-'Detection:Probability 996% TW(90%'CL)':, ~RMSE;Stitne,
.81 POD I .90 C/L N/A % VW

.=,'='::-::-- -..*-~; 200 kH9.050"-wall'Techntque!Perionnan
-'"=-:'-«::=„."-.,Lt--:-.k4."': '-'DM Notches t9 Piilled';Tubesrl

~>Detection';Piobability )50% TW(90%.CL).-'-" ~~~RMSE!Slz|n>.' toug al

.82 POD I .90 C/L N/A,% TW

A-140



PERFORMANCE DEMONSTRATION DATA BASE
Appendix A TECHNIQUE SPECIFICATION SHEETS —-August 1996 Rev 0

Table 1: PWSCC 200 kHz .050" wall

EDM Notches, & Pulled 7ubes

PLANT MET %TIV DETECT EC %TW

Diablo C I

LAB/EDh1

LAB/EOM

I.AB/EDh1

LAB/EOhl

LAB/EDh1

LAB/EDh1

LAB/EOM

LAB/EDhl

LAB/EDhl

LAB/EDM

Diablo C I

LAB/EDM

LAB/EDM

LAB/EDM

LAB/EOM

Diablo C I

LAB/EDhl

LAB/EDM

LAB/EDhl

LAB/EDM

LAB/EDM

LAB/EDM

I 2.32

WSID2

TVA5A

TVA4C

TVASB

TVA50

TVA2C

TVA3D

TVA60

TVA6A

10-22

TVAI 8F

TVAI3D

TVAI SG

TVA6C

TVAI5D

C45

C46

TVA8A

TVA7A

20

20

20

o0

24

44

36

38

40

40

46

50

52

62

72

78

NDD

SAI

SAI

SCI

SCI

SCI

SCI

SCI

SCI

SCI

SCI

SAI

SCI

SCI

SCI

SCI

SCI

SCI

SAI

SAI

SAI

SCI

SCI

LAB/EDM TVA8C 78 SCI

LAB/EDM

LAB/EDhl

LAB/EDh1

TVASB

TVA8D

80

TVA70 84

SCI

SCI

SCI

Diablo C I 2113 MAI

A-141
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Table 1: PWSCC 200 kHz .050" wall

EDM Notches, R Pulled Tubes

I LANT TUBES hIET %TW DETECT

TOTAL DETECTED % THRU-
WAI.L

FRACTION

DETECTED

12 12

0- 19%

20- 39%

40-49%

>=50%

0.92 0.73

0.46

0.82

Table 2: PWSCC 400 kHz .050" wall

EDM Notches

PLANT

I.AB/EOM

I.AB/EDI1

LAB/EDht

LAB/EDM

LAB/EDM

LAD/EDM

LAB/EDM

LAB/EDM

LAB/EDM

LAB/EOhl

LAD/EDhf

LAB/EOM

LAD/EDM

LAB/EDM

LAB/EDM

LAB/EDM

LAB/EDM

LAB/EDM

LAB/EDM

LAB/EDM

I.AD/EDh1

LAD/EDM

LAB/EDh1

TUBE//

WSID2

C43

TVASA

TVA4C

TVASB

TVASD

TVA2C

TVA3D

TVA6B

TVA6A

TVAI SF

TVAI3D

TVAI SG

TVA6C

TVAISD

C45

C46

TVASA

TVA7A

TVASC

TVASB

TVASD

MET %TW

2Q

20

IQ

24

36

38

40

4Q

46

52

58

62

72

78

SO

82

DETECT EC %TW

SAI

SAI

SCI

NDD

Scl

SCI

SCI

SCI

SCI

SCI

SCI

SCI

SCI

SCI

SCI

SAI

SAI

SAI

SCI

SCI

SCI

SCI

SCI

A-142
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Table 2: PWSCC 400 kHz .050" wall

EDM Notches

FLAh"T

LAB/ED'OTAL

TUBERS

TVA7D

400 kHx

DETECTED

MET%TA'

THRU-
WALL

FRACTION

SCI

IO

0- l9%

20- 39%

40-45%

)+46%

0.9 I 0.68

03l

0.8I

A-143
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PMfSCC FRACTION DETECTED & POD
MR+PT, TC<700, 400 kHz(.050wall)

ALLLOCATIONS (EXCEPT U-BENDS)

09
10/11

2/2 11l11

~ 08

O
O- oz
«5
CI
LLI OS
I

g os
LLJ
Gl
~ OS

O

~ 02

LL 02
?

0.1

OJO

*?
?

'gi-

A@te (

~ 4?

~ ?

M
fi'I'?&4

~+.

??

12 F RACT ION
DETECTED

+POD e80%
C/L

0- 194I4 20-394

«/«THRUWALL

>a48%
Insufficient data to qualify dented
regions separately.

PWSCC FRACTION DETECTED & POD
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0(0
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«/«THRUWALL
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Insufficient data to qualify dented
regions separately.
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SUMMARYOF QUALIFIEDTECHNIQUES

EXAMINATIONSCOPE

Test Application:This technique is qualified for the detection of circumferential and axial PWSCC at
dented and non-dented locations with or without support structures and at expansion transitions. Sizing
by depth or length is not qualified with this technique. This techniques meets the requirements of detec-
tion for Appendix H at 400 and 200 kHz.

Technique Qualification File Name: 96510 Pwscc10.doc

Probe:MRPC, Zetec, MR Plus-Point coil, 50'robe with 50'robe extension cable

Instrument: Westinghouse TC-6700

Analysis Frequencies Required: 400 and 200 kHz

Calibration Standards Required: Axial 100%, Ax & Circ 60% 8 40% ID EDM Notches

O9

all

2 O.t
~d
a3 as

os

ILt

os

Os

PWSCC FRACTION DETECTED L POD
MR+PT, TCA?00, 400 IcH2(.050watll)

ALLLOCATIONS (EXCEPT U BENDS)
2/2 11/11

1 0/11

55 FRACTION
DGTGCTGD

~ P 0 D lGI 00 tt
C/L

0/0
0 1 0 et 20 ~ 30 tt 40 40tt 5~401t

Inautfioient data to qualify dented
tea lena aepatately.

O9

PWSCC FRACTION DETECTED CL POD
MR+PT, TCW?00. 200 kH2(.050wall)

ALLLOCATIONS (EXCEPT U BENDS)
3/3 1 2/1 2

1 2/1 3

os
Ct
CL O.t
~0

os

g as
Ch

oa

~ OO

32

O.I

0/0

'I

Li

~lnl
~~

J'

V"2

K~

P~%'

F RACTI ON
DGTGCTGD

ta POD IGI
00'%/L

0 19'0 30 tt 40 40 tt
ik THRUWALL

au 50 tt
Inautfioient data to duality dented
tealona 5epatately
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ETSS N96703
Pwscc Axial sizing.doc

Page 4 of 7

Anal sis Guidelines:

Ad'ustment Procedure

At the completion of the initial analysis process, adjvstment for data points at
the ends of the cracks is required. Data points within 0.2" of the indicated
crack ends will be adjusted as follows:

a) Ignore all data points from the 1st reading to the point at which phase
angles change from ID to OD.

Para ra h A is not a lied ifthe crack exhibits rimaril OD hase
an lesoverits len th

b) Less than 1 volt data points, with ID phases indicating 85% thru-wall and
greater willbe ignored from the first reading to that point provided within 0.2"
from the first reading.

c) Less than 1 volt, ID phase data points exhibiting depth increases of
greater than 10% through wall over approximately a 0.05" span willbe
ignored.

-~~300;:kHi Tcechnf, performance"
gMect ton:Pr'obaMlitII,at'-,GNoTN'(R8o~CL3

0.89, POD 90% CL

srL'~~~PBrjlSESlijnEserroo~
9.57 PDA (perconl tseaded Area) Error
.t2, Length Error inches
14.59, Maximum Depth Error PE~rage
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, =,„.~.,-',Examfnatfoi:Tec™hntqui;Spe'cN~fonh'eet~~>~M~,

ETSS 096703
Pwscc Axial sizing.doc

Page 5 of 7

PWSCC Sizing Max Depth Based an Maximum
Phase Depth

ir = 0,4041% 24k
Ir u0.7512

@VS 5 1450
II=)1

10 ZQ 10 40 50 60 ZQ 60 00 100

Liat Truth

PlASCC AxialExtent Based on Phase Rnatysis

y~ 0ÃF$x+00422
rt'~0.98r2
rlLSE .12

IA

c 18

F

1

I
CD
Cll

OS 15 2

Met Trdh [Inches)
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Percent Degraded Area Based on Phase Anafysls

90

&0

70

y ~08712m + 10090
Rri 08778

RbtSK~ 9S?
II 01

10

0 10 20 00 40 80 80 70 80 90 100

LIet Trvth

Axial Pwscc Based on Phase Angle Measurements Dented Intersections

Sample Length
Max Depth

RMSE Coef

8c Crack 4 Met Est. Met Est Met %TW

Diablo 2IQ3 IH CI

Diabh 2l<3 IH Ca

Sample 7 Cl

Sample 7 C2

Sample 7 C3

Sample 8 Cl

Sample 8 C2

Sample 9 Cl

Sample 9 C2

0.99

0.28

0.87

0.66

0.13

2.45

1.87

1.71

0.97

0.29

0.87

0.6

0.1

232

2.33

159

1.71

98

50

65

60

40

100

37.62

9628

84.79

46.14

84.97

8356

82.08

8425

44.45

3128

93.9

88.85

43.2

90.55

92.66

90.84

88.04

2139

9.61

30.97

29.02

2459

26.8

21.17

0.79

0.99

0 rI5

0.78

0.85

0.72

0.74

0.87
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PERFORMANCE DEMONSTRATION DATA BASE
Appendix A TECHNIQUE SPECIFICATION SHEETS
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ETSS ¹96703
Pwscc Axial sizing.doc

Page 1 of 7

Material: Inconel 600 OD: .875" Wali:.O5O"

Test Application: This technique is qualified for detection and sizing by length or depth per-
cent thru-wall of axial Primary Water Stress Corrosion Cracking (PWSCC) at dents. This
technique meets the requirements for detection and sizing the performance indicies are
properly reflected per Appendix H at 300 kHz. Caution:Specific training on sizing by length
and depth should precede implementation of this technique.
This technique received industry peer review on 4/15/98.

Bobbin Probe Rotating Probe X Other

Manufacturer: Zetec/Tecrad

Model:MIZ30/ TC6700

Manufacturer: Zetec

Diameter/Coil Dimensions: MR Plus-Point

4~/"':tteqi'usrurr'a'85isbferitsuttwrsre~xf s:,,': Part Number: Plus pt.51 0-.720MRPG/FH-52

Manufacturer:Zetec/ Westinghouse

Description or Title: Eddynet95~/ANSER

Probe Cable Length:83'- MRPC-52 MU

Manufacturer: Zetec (Low Loss Cable)

Version/Revision: 3 or equivalent/Anser 8.1 Length:

50'/5/300

kHz 16V X 1

3.0 vp and 38db of gain

;=..:".;-:,„-". Cfiimiet/C'oIUFi'icjuoridea'. ',."-",',»,;,'."»~

~, >j.''~;,'''-,--';"p<~~,'~,:;".:..-"-"-'.".,j<;;::"„',.Oatta';

Manufacturer: Hewlett Packard or equiva-
lent

Model: 650 Mb Re-writable or equivalent
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++%„',5»Qgx"j'»» ..»»"'»»»%)%»»tt»»+w'jhow»r»»»'»»s»»»»wsttt»»ht')$ Qgj'. @$ » '

ETSS ¹96703
Pwscc Axial sizing.doc

Page2of7

, AD@4~-', „',.'-".;<'',"»;.:,.''':Ojglth9ng,Rate;";.Smj Dire»ctioIt"-,4",.Sean,Patter'n,.~-'~»i».;;.",'.,;~>,~,'";".,"i~~.";
» ~+»»»z»xw»'»»»'»»»»»»»»ai'»:,»»r», -»,.-'»":.M»'~x>'H . ~l~+»»~4 »'!;"4»»»»,:,»rr»".:,: "~4%~ ~'"."; »'».".~.:,::~;~»%,; '"»4«w»»'.'~»»»s» """»~;4x4~»»

Digitizing Rate Min (DR):

Sample Rate Min (SR)

Probe Speed (PS)

Scan Direction

'ote: Digitizing rate applies in the axial direction.
SRmin~ DRminx PSmax

Digitizing Rate Min (DR) 30 samplesfinch
circumferentially and axially

Sample Rate Min (SR) 400 samples/sec

Withdrawal Speed Max (WS) .1 ips

Rotation Speed Max (RPM) 300 RPM

Note: Digitizing rate applies in both the axial and cir-
cumferential directions; for the circumferential direction,
SR min ~ DR min x (1/RPM) x (1/tube diameter) x 19.09

Manufacturer: Hewlett Packard

Model: 710 or equivalent

" " ':Alii~I'ts'"iteih%otb'vs: -:w++~~~»

Manufacturer: Zetec

Title/Rev.: Eddynet95Ner 3 or equivalent

',.;Sirf'Qte F&ÃfLN,,'.

;:Pttase Rotatjoo~,.'=.. -;-'-

;'fmibiationCu~,'»,''-,,':

'„'t|ojts

40% OD axial 1 div

40% ID axial at 15
degrees (axial flaws
going up)

100%, 60/o, 8 40% axial
ID, 40% axial OD

Phase curve, circ lissa-
jous, axial 100, 60, 8 40%
ID notches

20 volts on 100 k axial
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Pwscc Axial sizing.doc

Page3of7

Analysis Guidelines:

Voltage normalization is performed in the main or circ. lissajous window and is set on the
100% axial notch at 20 volts. Adjust the span such that the 40% OD axial notch is 1 div.
at 300 kHz. Set phase so that the 40% ID axial notch is 15 degrees at 300 kHz. A phase
curve is established on the 300 kHz raw channel using 100, 60 and 40% ID axial
notches.

Terrain plot the 300 kHz raw channel in the area of interest. Axial indications will form in
the positive direction.

Dent responses may also form in the same plane as the flaw response. Careful analysis
should be performed watching specifically for any change in the lissajous signal.

Phase and amplitude measurements are performed on the lissajous response from the
main or circumferential lissajous window. Record only those indications which provide a
flaw-like lissajous response. Apply a circ. from-to, if in the circ. lissajous window, to iso-
late the indication and minimize the number of data points in the lissajous. The main lis-
sajous simply reduce the view area in the expanded strip chart region. Use the strip chart
to step through one scan line at a time along the length of the indication. Record a call for
each step along the length of the indication. Record a zero percent call prior to and as
near the first call of the indication and after the last call.

Filters are acceptable for detection but are not applied for sizing.

P Vl 5 CC AXIALCRACKIVG

20l20

p II,CO

rII a.i

~ 0.0
4R

Io
~ rrA

DD

~ PQ D IP ll0% CIL

Drsselan Dal~ elei

c5OIL

Th rll w all
50-1 OOX
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~;:,A.'::.:-:';::-'.::;-;.'.:.="=.:.Ekiiiiiii~tioiiTech'i'i'Vie~8 Tft'c'ation'Sh'eet'-..-':.:,'-"; .:"--:.='.:"::"',

gx" .r >(' ~r ',Q ~ tF,- g, +j~~ ~N$w4Qi'g g~Q+Qg~~% QxQ p

ETSS ¹96703
Pwscc Axial sizing.doc

Page4of7

Anal sis Guidelines:

Ad'ustment Procedure

At the completion of the initial analysis process, adjustment for data points at
the ends of the cracks is required. Data points within 0.2" of the indicated
crack ends will be adjusted as follows:

a) Ignore all data points from the 1st reading to the point at which phase
angles change from ID to OD.

Para ra h A is not a liedifthe crack exhibits rimaril OD hase
an lesoverits len th

b) Less than 1 volt data points, with ID phases indicating 85% thru-wall and
greater willbe ignored from the first reading to that point provided within 0.2"
from the first reading.

c) Less than 1 volt, ID phase data points exhibiting depth increases of
greater than 10% through wall over approximately a 0.05" span will be
ignored.

',"~mion iromiiiiiy'~t~m;;j=;.eiij''":

0.89, POD 90% CL 9 57 f PDA (Percent Degraded Area) Error
.12, Length Error inches
14.59, Maximum Depth Error Percenrage
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ETSS 496703
Pwscc Axial sizing.doc

Page 5 of 7

PVYSCC Sizing Max Depth Based on Maximum
Phase Depth

90 v = 0.604trr -24k
R' 0 7512

RVS 5 =14.50
rr=$1

6o
E

5o
ur

g 4o

+

10

0 10 20 M 40 50 60 To 80 00 100

Mct Truth

PVfSCC Axial Extent Based on Phase Analysis

y 0$75x+OM
R'~098r2
RLBE .12

~1
lh

c 1S

E

1

I-
CD

05

+
+

0
0 0$ 1 1S 2

Met Trdh [inches)

A-276



PERFORMANCE DEMONSTRATION DATABASE
Appendix A TECHNIQUE SPECIFICATION SHEETS

-April1998 Rev 2

Percent Degraded Area Based on Phase Analysis

90

80

70

BO

E
to SO

I
gO

y 08? 12m + 10Ml
Ra~ 03778

RMSE 987
H Q1

QO

20

10

0 10 20 QO 40 SO
,

BO 70 80 90 100

hi et Truth

Axial Pwscc Based on Phase Angle Measurements Dented Intersections

Sample
Max Depth

Area
RMSE Coef

8c Cracks Met Est. Met Est Met Est %TW

Diablo 2lA3 IH Cl

Diablo 2l43 IH C2

Sample 7 Cl

Sample 7 C2

0.99

0.28

0.87

0.66

0.97

0.29

0.87

0.6

98

50

60

40

99

50.22

37.62

96.28

84.79

44.45

31.28

93.9

88.85

2159

9.61

30.97

0.79

0.99

0.95

0.78

Sample 7 C3

Sample 8 Cl

Sample 8 C2

Sample 9 Cl

Sample 9 C2

0.13

2.45

1.87

1.71

0.1

2.32

2.33

159

1.71

65

100 100

100

46.14

84.97

8356

82.08

84.25

43.2

90.55

92.66

90.84

88.04

18.06

29.02

26.8

21.17

0.85

0.77

0.72

0.74

0.87
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Sample Length
Max Depth

Area
RMSE Coef

&Crack¹ Met Est. Met Est Met Est

Sample 10 Cl

Sample 10 C2

Sample 11 Cl

Sample 11 C2

Sample 12 Cl

Sample 12 C2

Sample 12 C5

Sample 2-3H~1

Sample 12-3Hwl

Sample 12AH~1

Sample 7-1Hw1

Sample 7-3H~1

Sample13-3H-cl

Samplel 1-2H~2

Sample 8-3H~1

Sample 9-2Hw2

Sample 8-1Hwl

Samplel<Hwl

Sample&4H~1

Sample6-3H~1

Sample6-2'

Diablol0-2228 Cl

Diablo l2-32 litcl

RMSE

2.56

2.21

0.68

0.58

1.9

0.55

0.18

0.472

0.129

0.36

0.598

0.56

0.336

0.16

0.46

0.786

0.42

0.708

0.416

0.588

0.692

0.12

0.702

0.12

% Qru-
wall

<50%

2.36

0.73

0.46

1.69

0.41

021

051

0.18

0.31

0.4

038

0.38

0.11

0.49

0.79

0.43

0.81

054

0.17

0.72

0.22

0.62

POD@90
% C/L

0.80

95

82

90

21.53

22.69

26.29

30.14

34.43

37.31

43

44.21

46.26

52.24

54.32

67.26

73.72

38

88.9

14.59

Fraction
Detected

87

95

99

83

55

32

58

29

32

52

49

73

70

73

67

73

48

73

(16/16)

89.94

71.5

98

73.96

87.3

5055

70.47

15.22

16.07

20.24

20.21

24.95

2725

32.75

31.81

35.62

40.73

36.72

49.41

56.14

59.09

23.21

57.54

957

83.33

67.04

85.49

89.74

86.89

38.29

59.29

29.25

24A4

42.77

18.38

21.34

38.87

35.27

47.1

56A4

45.28

50.83

52.09

57.96

60.4

28.23

55.82

24.14

17.9

17.33

20.34

4226

37.48

19.37

18.86

11.01

21.29

1126

1258

13.47

16.86

17.3

23.22

10.37

18.66

12.8

10.81

10.3

15.61

24A4

19.33

0.91

0.79

0.66

0.92

0.35

0.09

0.81

0.55

0.73

0.74

0.81

0.92

0.7

.86

0.6

0.86

0.72

0.83

0.73

0.79

0.4

0.72

50-100% 0.89 (20i20)
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CALIBRATIONSTANDARDS BYDATASET

Alltraining data sets use Cal. Standard X-001-95 except as noted
below:

Data sets 305, 329, 672, 831 and 1076 use Z-14231

Data sets 87, 184, 448, 566, 720, 774, 813, 876, 886 and 905
use Z-14232

Data set 210 uses MGT-013-91





LOCATION:

TYPE OF

EDH NOTCH:

DEPTH % GF AVG.

Cl C2
THRU'-
MAI.LXIAL
AXIAL

AXIAL AXIAL

100% 60% 60%

MIDTH OF DEFECTs .006 .007 .006 .006
LENGTH OF'EF'ECT .500 .500 .500 .500

D1 D2

O.D. I.D
AXIAL AXIAL CIRC.

40% 42/. 4O%

006 .006 .006
500 .500 .500

I.D.
CIRC.

75%

006
500

100% 79%

.ope .ooe
501 .500

TFIRU-
O.D.

CIRC.
CIRC.

O.D.
CIRC.

60%

ooe
500

40/ 60%

006 N/A
.500 .1101

PD FLAT

CIRC BOTTG
HOLE

21% 21%

006 .006
.500 .500

O.D. O.D.
CIRC. AXIAl

HATERIAL sssss—
SERIAL NO.

HEAT NP, NX12&4

CHARACTERIZATION fREQ.s 'IIIIEHZ
AVG. MALL THICKNESS:~52
NOH. MALL 1HICKNCSS:~

:. ssssss—
ACTUAL DEPTH~ 4 T .0 .0 THRU .0 0

otolI I ~ 09'u ( B
I»

~AJAX 20.00

igo"I.l ~ ( D
c ~"'

A/B2 ] N Pg H Cr@'.

ssr
SA

Cl/Dl

C2
g~A~g, g 0
X-001-95 r P

AX
3.00

D2

1.00

TYP

42. a
L-B

2.00
.75
~ AA

8s>'/JI
c!i)
+X

2.00
1.00

TYP

G H J K L E F

D /4'4 19 60 44cC- E(oO4 4 Ohio 7 F
I.OO~ F6)I r P ij>

(.rr- 'A
TYP

Ca.«S~CI

~N~S
1. LOCATIONS. Bl t B2 ARE 1&0 APART CIRCUHfERENTIALLY

'IHE+CAHE"Klk I'RUE FOR'"CTHE'AIRS;"Cl,"'C2'L'l,MD2

2. LOCATION 'A'S A CARBON STEEL RING THAT EXTENDS
270'IRCUHFERENTIALLYAROUND THE TUBE.

3. ALL DIHENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIPIED.

C2/D2

$QJJg~
(ENLARGED)

(LGC. Cl/C2 L Dl/D2)

Bl

ssssssssss ssssslsss: ssl~~ss IEM$LEE
(ENLARGED> (ENLARGED) (ENLARGED) (ENLARGED>
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Appendix B

Destructive Exam Depth Profiles





Sample P7 - Crack 1
Final Data

Axial
Posrdon

Inch

SCC
Depth
% weg

Vgement
Number

Vgeliierrt
Type'cree
(mm'2)

Vgement Hates
Height
fmm)

0.16
Length Average

Llg,
Corrected

4,480
4 470
4 450
4 450
~0.440
~0.430
4.420
4.410
4.400
~0.375
4.350
4.325
4 300
4 275
4 250
4 225
4 200
4.175
4.1 50
4.125
4.100
4.075
4.050
4.025
0.000
0.025
0.050
0.075
0.100
0.125
0.150
0.175
0.200
0.225
0.250
0.275
0.300
0.325
0.335
0.345
0.355
0.380
0.355
0.370
0.375
0.380
0.384

No Exclusion cntenon Applied
Oyi

Sets
61%
SWi
00tt
Olh
Oets
98h

100%
100% L4$
09%
08%
04yi V02
Sets

ICOtt
I00%
I0%i
ICOFi

09%
100%
100%
0&ii

100%
IOOII L41 0,1 03
100%
100%
I0&i Ligt
05%
04% Li02
08%i

09yi
100%
IOOII
I00yi
100% Li03
100%
I00yi
IOOFY

I00yi
100%
ICOyi

ICOyi

97%i

86%
71%
le%
40%

Oyi

0.103 0.140 ductte

0.100 duette

0.308 0.322 ductte

0.323 0.324 ductae

Length
Mar Depth
Avg. Depth

Notes:

0.87
100.00
08.31

Speomen was burst vnthout TSP presenL Career of TSP locston esteeM.
Low Msgmificadorl opdcat phct09rsphs. Two nhemstorn
crack depth and wall thickness measurements made cn sTc~ sH487AP
SELI Images taken as TIFF fret
Ligament Analysis by both TIFF Ses and photos
Ligament Denensons otl rrvciogrspha et mrn.

4A86
4.47e
4A66
4A$6
4A46
4A$6
4A26
4A16
4.406
4.$ 96
4.386
4.376
4.$ 66
4.S$ 6
4.346
4.$ $6

4.$ 16
4.306
4.296
4.286
4.276
4.266
4.2$ 6
4.246
4.2$ 6
~0.226
4.216
4.206
4.106
4.1d6
4.176
4.1 66
4.1$ $
4.146
4.1$ 6
4.126
4.116
4.106
4.006
4.086
4.076
4.066
4.0$ 6
4.0l6
4.0$ 6
4.026
4.016
4.006
0.004
0.014
0.024
0.0$ 4
0.044
0.0$4
0.064
0.074
0.0$ 4
0.004
0.104
0.114
0.1 24
0.134
0.14l
0.1 el
0.164
0.174
0.1d4
0.104
0.204
0.214
0.224
0.2$ 4
0.244
0.2$ 4
0.264
0.274
0.284
0.204
O.SOl
0.314

75.05
78.34
80.24
81.77
83.05
84,15
85.05
85.72
88.20
91.79
04.71
98A5
97.35
97.84
S8.10
0821
0828
0828
08.20
98.33
08.30
98.45
08.51
08.60
08.82
00.16
00,44
00.82
00.73
90.78
00.78
09.73
99.71
OO.TI
09.71
09.71
00.72
00 74
00.76
99.80

90.01
90.83
00.85
00.41
09.14
08.83
98.59
OBAS
08.33
98.25
08.10
08.15
08.14
98.14
98.14
08.14
08.14
08.14
oe>2
08.40
08.85
08.05
00.20
09.54
90.71
00.81
99.89
99.95
90.00
100.00
1 CO.CO

ICO.OO

ICO.OO

100.00
00.30
05.40
00 81
90.0$

7$ .06
789l
60.24
81.77
8$.0$
64.15
8$ .0$
$$.72
8$ .04
90.64
0$ .$6
9$ .30
06.20
96.69
96.9$
07.06
97.12
97.1 2
97.14
07.18
97.24
S7.SO

OTM
OTA$
07.67
09.16
90.4l
90.62
09.7$
99.78
99.76
SO.TS

99.71
09.71
09.71
90.71
98.$ 6
08.$ 7
98.60
98.64
0$.68
08.72
08.74
08.7$
08.67
S8A9
082$
07.08
Sl.2$
9$ .00
0$ .6$
9$ .7$
9$ .65
04.7$
94.71
94.70
94.70
S4.70
Sl.70
94.70
S4.70
04.7d
94.06
91.$ 9
91A8
0$ .66
9$ .91
06.06
S6.18
S6.26
96.$ 2
S6.36
96.$ 7
S6.$ 7

06.37
96.$ 7

06.$ 7
0$.67
02,87
86.08
90.0$
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Sample P7 - Crack 1
Destruchve Exam Final Data

Axial
Position

inch

SCC Vgsment Ugsment Vgsment Hotes
Depth Humher TTPersres Height
A well imma2i (mm)

No Exclusion Cntenon Applied

0.16" Ug.
Length Average Corrected

0.224
0.554
0.344
0.554
0.564
0.274
0.564

89.36 89.56
86.60 66.60
87.72 87.72
8LTO 86.70
6S.49 6S.49
84.04 84.04
82.27 62.27

Length 0 67 0.87
Max Depth 100 99.78
Avg. De pth 96.15 94.22
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Sample P7 - Crack 2
Destmctive Exam Final Data

Axial
Position

inch

SCC
Depth
% well

Ugement
Humher

ugem ant
Type area
(mm "2l

Ugement Ligament Hotes
Type(area Height

(InA2( (mm) Length
0.16 Llg.

Average Corrected
No Exclusion Cntenon Apphed

~ 0.353
~0.350
4.340
4.330
4.320
4.310
4.300
4.275
4 250
4.225
4.2CO
4.175
4,150
4,125
4.100
4 075
~0.050
~0.025
0 OCO

0 025
0 050
0 075
0,100
0.125
0.15

0 175
02

0 225
025
0.46
0.27
0.28
0 285
0.29
0 295
03

0 305

Lengul
Max Depth
Avg. Depth

0%
29%
80%
58%
72%
d2%
88%
89%
87%
88%o

83%
87%
95/o
93'/o
eeo/.

89%
giolo

92%
92%
100%
100%
87%
80%
d8%
84%
d5%
85%
83'/o
84%
82%
76%
69%
61%
55%
47%
23%
0%

o.esd
100 00
84.67

L4)

L+01

Lo02

LoOS

0239 3.71E44 0.190 ouctse

0.348 5.37E.Ol 0,259 oucote

4.$ $$

4.32$
4.$ 13
4.303
4.29$
4.243
4.273
4.26$
4.2$ S

4.24$
4.2$ $
4.223
4.213
4.203
4.19$
4.1es
4.173
4.163
4.1$ 3
4.14$
4.1$ $
4.12$
4.11$
4.10$

4.0$ 3

4.07$
4.06$
4.0$ S

4.03$
4.02$
4.013

0.007
0.017
0.027
0.037
0.047
0.0$7
0.067
0.077
0.047
0.097
0.107
0.117
0.127
0.137
0.147
0.1 $7
0.167
0.177
0.187
0.197
0.207
0.217
0.227
0.237
0.247
0.2$ 7
0.267
0.277
0.24'7
0.297
0.305

Length
Max Depth
Avg. Depth

68.42
70.37
71.92
73.20
74.31
75.25
75.95
76.45
78.92
81.98
8l.17
85.74
87.11
87.97
88.39
88.65
88.78
88.79
88 81
88 8$
88 99
89.21
89.55
90.00
90.51

9128
91.51
91,70
91.91
92.28
92.65
93,10
93 44
93.57
93.45
93.15
92.55
92.13
91.65
9132
90.94
90.51
90.05
89.63
eg.oe
88.34
87,44
88.53
65.57
84.81
84.37
8422
84.18
(0.97
8$ .31
81.71
78.77
73.71
73 04
72.30
71.43
70 42
69.22
67.81
58.15
54,1d

0 558
9$ .57
84.49

64A2
70.$ 7

71.92
73.20
74.$ 1

7$.26
7$.9$
76.4$
76.92
81.94
84.17
45.74
87.11
47.9T
44.$ 9

SL6$
44.78
44.79
4481
84.14
4$.10
S$ .31

4$.66
46.11
46.62
87.0$
ST.S9

47.61
STAO

44.02
44.37
44.76
49.21
49.$ 4
89.64
8$.64
4$ .37
44.77
44.24
47.77
STAT
47.0$
46.61
S6.1 7

4$ .74
$ $ .19
44A4
8$.$$
82.6$
81.6$
40.92
40AS
44.22
4l.16
4$ .97
8$ .$ 1

41,71
Td.77
7$ .71

73.0l
72.30
71A3
TOA2

69.22
67.41
66.1$
(A.14

0.6$ 4

49.64
42.48
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Sample P7 - Crack 3
DestrMctive Exam Final Oats

Axial
Position

Inch

SCC Ugsment Upsment Ligament Ugsment Hotes
Dsptit Humbrr Type/area 7ypelsres He(girt 0.16" Llg,'/ ivsu (mm'2I (/n'2) (mmf Length Average Corrects

No Exctuaion cntsnon Appaeo Also No Avg. over Length of cracx, Avg. Max, Depth ~ Avg. Depth ~ 46 23/

W.dot
41.600
<.795
~0,790
.0.785
<.780
<.775
%.770
41.765
~0.760
~0.755
<.750
%.745
<.740
43,735
%.730
41,725
~0,720
<.715
%.710
41.705
<.700
%.695
~o.ego
~0.685
~0.680
~0.675

0%
4'Yi

21yi
37yi
39%
45yi
47%
49yi
47'/i
et'h
55%i
59yi
62%
64 Yi

65%
64%
ew
62%
ettc
55%
54y
50%
45%i
32'k
22'/i
13%
0%

Length
Max Depth
Avg, Depth

0.126
65.17
46.23
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Destructive Exam
Sample P8 - Crack 1

Ad)usted Destructive Exam Final Data

ax»l
Positron

inch

SCC
Depth
Y well

Vgtment Vgtment Vgtmtnt
Plumber Type/tree Height

imm "2) imm)

Notes Vgtmtnt
~hgle
idtg) Length

Ligament
Number

Depth Length Depm
Exclusion Cntenon lb Applied

0.16 UQ.
Length Average Conected

~ 1.500
~ 1.329
~ 1.319
~ 1.309
~ 1.299
~ 1.289
~ 1,279
~ 1.259
~ 1.259
~ 1.250
~ 1.200
~ 1.150
~ 1,100
~ 1.050
~ 1.000
~0.900
~0.850
4.800
4.750
4.700
4 550
4 6CO
4.550

~0,450
~0.400
~0.350
~0.300
4.250
4.200
~0.150
4.100
4.050
0.000
0.050
0.100
0.150
0.200
0.250
0.300
0.350
CACO
OASO
0.500
0.550
0 500
0 550
0.700
0.750
0.800
0 d50
0 900
0.950
1.000
1.050
1.1CO
1.150
1.227
1.242
1.247
1.252
1.257
1.267
1,2'17
1.28T
1.297
1,302
1,307
1.312
1.314

Length
Max Depth
Avg. Depth

Notes:

0%
0%

32%
41%
58%
BST
d0%
83'/i
854
98/i
98%
9S%

9$ %
100%i

QS'/i
73%
41%
76'/i
84%

1 00%
91%
100%
Q7%

92%
61'li
79%
d2%
84%
85%
99%
93%
100%
98%
100%
100%
100%
88%
88%
58%
85%
87'li
89%i

QtW
100%

100%
100%
100'/i

74'%5%

98%
93%
100%
100%
100%
97%
57%
0%
0%

39%
45%i
45%
53%
51'/i
50'li
44 li
37%
23%
8%
0%i

2.643
1CO

85.20

L 10 SCC

SCC

L48
L47

0.81966119 0.558 ductte
SCC

L48 0,17380563 0.182 dutate

L45 0.1682807
0.42292048

L42. L43

0.155
0.490 ductte

SCC

L41 SCC

Lio1
Li02

Li03

Ligs

SCC
SCC
Ugs cross
SCC

Li05
LioB

0 31520409
Tearseparabcn

0 405 ductfe
SCC

L007
MS

0.01121918
0.0579S992

0.099 ductse
0.092 ductte

LvOQ SCC

s penmen was burst w ah Tsp present. center of Tsp tocabon accurately dtsned.
Low Ma Qnohca ben opbcaf pnotogra pha Two cntntatoons
crack depth and was tricantss measurements made on sTc m'croscopt BN48TAp
No SEM Images lor ciaradtpovmorpnotogy

90
70

~ 1.330
~ 1.320
~1.310
~1.300
~1.290
~ 1.280
~ 1.210
~1.250
~ 1.250
~ 1.240
~ 1.230
~ 1.220
~1.210
~ 1.200
~1,190
~1.180
~ 1.170
~1.150
~1.150
~1.140
~1.130
~ 1.120
~1.110
~ 1.1CO
~ 1.090
~1.0$ 0
~ 1.070
~1.050
~ 1.050
~ 1.040
~1.030
~1.020
~1.010
~1.000
4.990

4.910
4.950
4.950
~0.040
~0.930
~0.920
4.910
~0.900
4.890

4.870
4.85O
4.650
4.840
4.830
4.820
4.810

4.790
4.780
4.710
4.750
4.750
4.740
4,730
4.720
4.710
4.700
4.BQO
4.580
4.870
4.550
4.55o
4.540

4.520
4 510

4.590
4.580
4.570

4.550
4.$ 40

00 ~1.500
288
455
56.9
Br,o
78.8
82.7
85.7
98,0
980
98.0
98.0
98.0
98.0
980
980
980
980
98.0
98.0
98.0
980
QS0
98.0
98.4
986
992
99.6
100.0
998
99.2
98.8
98A
98.0
955
93.0
90.5
880
85.5
830
80.5
rd.o
755
73.0
Br.s
52.6
51.4
52.2
47.0
52.8
58.5
544
70.2
78.0
73.8
712

66.4
54.0
71.2
78.4
65.6
92.8
100 0
99.4
98.8
98.2
97,6
91.0
91.6
982
98.8
OOA

100 0
994
986
982
91.5
91.0
950
95.0

1.330
~1420
~1.310
~1.300
~ 1.290
~1.2$ 0
~ 1,210
~ 1.260
~ 1,2$ 0
~1.240
~1,230
~1,220
~1.210
~ 1.200
~1.190
~t.tdo
~ 1.170
~1.160
~1.1$ 0
~1.140
~1.130
~1.120
~ 1.110
~1.100
~1,090
~ 1.0$ 0
~1.010
~ 1.060
~ 1.0$ 0
~ 1.040
~ 1.030
~1.020
~1.010
~1.000
4.990
4.9$ 0
4.910
4,960
4.9$ 0
4.940
4.930
4.920
4.910

4.d90
4.ddo
4.$ 10
4.$ 60
4.d$ 0

4.$ 20
4.$ 10

4.790
4.7$ 0
4.710
4.760
4.T$0
4.740
4.730
4.720
4.710
4.100
4.690
4.6$ 0
4.6ro

4.630
4.620
4.61O
4.600
4.$ 90
4.$ do
4.$ 10
4.$ 60
4.$ 50
4.$ 40
4.$ 30

50.38
64.14
57.22
59.78
71.95 .
73.61
75 43
Td.84
78.08
83 85
87.92
91.01
93.42
95.25
95.38
97,28
98.02
98.07
QS.14

98.24
98.35
98.45
OS.52
QS 55
98.59
98 59
98 44
98.15
91.71
91,12
95.38
95.50
94.47
93.27
91.90
90.35
$8.49
88.29
83.8t
01.04
77.99
15.31
72.99
71.18
59.62
68 91
68.12
67.28
BOAS
85.82
64.79
54.54
64.88
55.91
67.58
70.19
72.90
75 01
TS BS
80.98
82.d9
84 51
65 81
87.29
88.95
90.79
92.73
94.78
95.38
97A0
98.15
98.35
98.05
97.74
97.40
97.04
95.58
95 02
95.31
94 42
93 38

60.3$
64.14
67.22
69.78
71.9$
73.81
7$A3
76.S4
7$ .0$
$3.$ 5
87/92
91.01
93.42
9$ .2$
96.3$
97.2d
9$ .02
98.07
9$ .14
9$ .24
9$2$
9$A$
9$ .$ 2
9$ .56
9$ .59
9$.$9
OSA4
9$ .1$
91.11
97.12
96.3$
9$ .$0
94AT
03.27
91.90
62.72
80.8$
'18.65
76.17
73,40
70.36
67.61
6$ .36
63.$ 3
62.19
61.33
60.49
S9.64
$$ .61
57.9$
$5.20
$4.9$
62.91
63.9$
6$ .73
6$ .24
71.01
74.06
76.13
79.02
$0.94
d2.$ $
83.86
8$.34
87.00
dd.$ 4
Oo.rd
94.1$
96.36
97.49
9$ .16
9$ .3$
9$ .06
97.74
97.40
9$ .14
94.69
94.13
OSA1
92.$ 3

86.73
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Destructive Exam
Sample PS - Crack 1

Adjusted Destructive Exam Final Data

Axial
Position

inch

SCC Ligament ugement Ligament
Depth llumber yypeleree Height
% wag (mm*2) (mm)

Notes Llgeineht
~ogle
(deg)

Ligament
Number

Depth Length De pth
Exclusion Cntenon 1b Applied

0.16" Lig.
Length Average Corrected

5EM Ugamcnt Ana!ysd by bogs TIFF iles and photos
Ligament Drnenuons ort rvcrographs rn nvn.
Mater agaments rdentded. most iudgad as SCC on microscope
Duct(4 and orestonable sgaments idena(ied and exanvned ori SEM
Ductie agaments photographed on SEM. Eyebas estrna:e ol angle
Relaave depth deter+neo by poet- by- pent rate to proteaed SCCIpictected vndth.
No angra conectons appWd.

41.520
41.510
41.500
41.490
4.4$ 0
4.470
4.480
4.450
4 440
4430
4.420
4.410
~CACO

<.390
~0.340
~0.370
~0.360
~0.350
~0 340
~0.330
4!.320
41 310

41.290
41.260
+.270
41.260
41.250
41.240
<.230
4.220
4.210
41.200
4,190
%.150
41.170
41,150
<.150
<.140
%.130
4L120
4Lt10
41.100

4.070
41.0$0
41.050
41.040
41.030
41.020
41.01 0
0.000
0.010
0.020
0.030
0,040
0.050
0 050
0 070
0.080
0.090
0,1CO

0,110
0.120
0,130
0,140
0.1 50
0.160
0.170
0.180
0.190
0 2CO

0 210
0.220
0.230
0.240
0.250
0.250
0.270
0.260

94.0
93.0
92.0
89.8
87.6
85A
834
81.0
80.6
80.2
TLS
TSA
79.0
79.6
80.2
80.8
dtA
82.0
d2.4
82.8
8L2
ds.e
84.0
84.2
84.4
84.6
84.6
85.0
67.8
90.6
SSA
95.2
99.0
97.8
95.5
95.4
94.2
93.0
94.4
95.8
97.2
986
100.0
99.6
99.2
98.8
98.4
98.0
98.4
98.8
99.2
Qs.e
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
972
94,4
91.6
88.8
85.0
85.4
85.8
87.2
sy.e
880
820
750
70.0
54.0
58.0
63.4
88.8
74.2

41.520
A.$10
<.$00
<.490
41A40
41ATO
41A$0
4.450
4.440
4ASO
4A20
4Atg
4AOO
<.390
<.340
~0.370
~0.3$ 0
%.3$ 0

<.330
41.320
~0.310
<.300
%.290
41.240
<.270
<.2$0
<.2$ 0
<.240
<.230
<.220
<.210
41.200
<.190
A.1dg
<.170
<.160
<.1 $0
<.140
41.130
A.t20
%.110
41.1 00
41.090
<.080
41.070
4L0$0
41.050
41.040
41.030
41.020
41.010
0.000
0.010
0.020
0.030
0.040
0.0$ 0
0.060
0.070
0.040
0.090
0,100
0.110
0.120
0.1 30
0.140
0.150
0.160
0.170
0.180
0.190
0.200
0.210
0.220
0.230
0.240
0.250
0.260
0.270
0.240

92 27
91.'11

89 95
88 81
67,5$ ~

85 52
85.54
64,7I
83.94
83 24
82.61
82,07
81.68
81A5
81.35
81A2
81.62
61.85
82.13
82.44
82.93
83 61
84 42
85.38
65,44
87.40
88.26
69.02
89.69
90.27
Q0.91
91.50
92.36
93.20
94,11
Q4.98
95.81
95 46
95.92
97,19
97.32
97.31
97.39
97.58
97.84
98.15
98.59
98.92
Qs.te
99.33
99.41
99 41

99 44
99.4d
99.55
99.4d
99.27
96.67
96 28
97.51
96.73
95 95
95 20
94 IT
93.75
92.71
91.29
89.53
87. ~ 1

84 94
82.79
80.95
79 60
78.73
78.34
761 ~

76.13
76.1 2

78.11
78 09
78 08

4$.63
44Al
Sent
42.1 7

41.04
79.94
78.99
7L10
77.30
7$ ,$ 9
75.97
77.32
76.93
76.69
TL61
76.$ 7
41.62
41.46
42.13
l2.44
42.93
4361
44A2
4$ .34
llAI
47.40

49.02
49.69
90.27
90.91
91.$ 0
92.36
9L20
94.11
94.9l
9$A1
96.46
9L92
97.19
97.32
97.31
97.39
97.$ 6
S7.44
94.14
94.59
94.92
S9.16
S9.33
99A1
99A1
99.4I

99.$ $

99A4
99.27
sl.47
94.24
97.$ 1

94.73
95.9$
9$ .20
94.47
93.7$
92.71
91.29
49.$ 3
47.41
44.94
42.79
40.9$
79.40
7l.TS
74.34
74.14
74.13
TL12
74.11
74.09
74.04
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Desuuctive Exam

Sample P8 - Crack 1
'djusted Destructnre Exam Final Data

natal
Poslb'on

inch

SCC Ligament Ugement Ugament
Depth Number Type(area Height
% weil (mm~?) (mm)

Notes Ugament
~ngle
(deg) Length

Ugament
Number

Depth length
Exclusion Cntenon 1b hoptoad

0.14
Length Average

Ug.
Corrected

0.290
0.300
0.310
0.320
0.3$ 0
0.340
0.350
0.350
0.370
0.360
0.390
0.400
0.410
0.420
0.430
0,440
0.450
OAdo
0.470
0.480
0.490
0.500
0.510
0.520
0.530
0.540
0.550
0.560
0.570
0.580
0.590
0 eco
0.510
0.620
0.530
0.640
0.550
o.eco
0.570
0 580
0 590
0.700
0.710
0.720
0.730
0.740
0.750
0.760
0.770
0.780
0.790
0.800
0.610
o.e2o
o.eso
O.S40
0.850
0.850
0.870
0.850
0.890
0.900
0.910
0.920
0.930
0.940
0.950
0.950
0 970
0.980
0.990
1.000
1.010
1.020
1.030
1.040
1.050
1.050
1.070
1.080
1.090

79.5
65.0
85.4
85.8
85.2
85.6
87.0
87.4
67.8
88.2
ed.e
69.0
692
69 ~
89.5
89.d
90.0
92.0
94.0
95.0
98.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
1 CO.O

1 CO.O

1CO.O

1CO.O

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
94.8
eo.e
84,4
'79.2
74.0
76.2
82.4
eee
90.8
95.0
95.8
952
98.8
97A
980
97.0
95.0
95.0
94.0
93.0
94A
95.8
97,2
Oe.e
100.0
1CO 0
1CO 0
1CO.O

100.0
1CO 0
100.0
100.0
100 0
100 0
100 0
99.4
98.6
98.2
97.6

0.2$0
0.$ 00
0.$ 10
0.320
0.$ $0
0.340
0.$ $0
0.3$ 0
0.370
0.300
0290
OAOO

OA10
OA20
OASO

OA40
OA$0
OA00
OATO
0.400
OAOO

0.$ 00
0.$ 10
0.$ 20
0.$ $0
0.$ 40
0.$ $0
0.$ $0
0.$ 70
0.$ 40
0.$ 90
0.400
0.610
0.620
O.4$0
0.040
0.4$ 0
0.4$0
0.670
0.$ 40
0.490
0.700
0.710
0.720
0.7$ 0
0.740
0.7$ 0
0.7$ 0
0.770
0.740
O.7 SO

0.400
0.010
0.020
0.4$0
0.040
OA$0
0.040
0.070
0.040
0.090
0.900
0.910
0.920
0.930
0.$ 40
0.950
0.$ $0
0.970
0.940
0.9$ 0
1.000
1.010
1.020
1.0SO
1.040
1.0$ 0
1.0$ 0
1.070
1.040
1.0$ 0

76 07
76 44

79.18
60 29
81,78,
d3.52
85.16
65 40
87,33
68 08
48 59
69 21

69 93
90.74
91.5$
92.29
93.04
93.75
$4.4$
9$ .12
95.76
95.40
97.02
97.64
9d,24
98.62
99.29
99.55

100 00
100.00
100.00
100.00
100 00
$9 49
99 04
Od.16

9$ .41
94.1S
93 09
92.31
91,76
91.47
91.21
90.99
90.80
90 5$
Oo 53
90.35
90,12
90.13
90.39
90.69
91.79
93.07
94.19
$$ ,14
95.9$
95.47
95.75
97.02
97.25
97.44
97.59
97.71
97.86
98.12
98A1
$8.73
99.07
99 29
99 40
99.39
98.94
Od.od
$5 42
$524
9229

87.88

74.07
T0.44
79.10
00.29
01.74
0262
0$ .16
0$ .40
07.$ $ -

00.04
00.$ $
0$ .21
09.$ $

$ 0.74
91.$ $
922$
S204
$ $ .7$
$4AS
$ $.12
$ $ .74
$ $AO
OT.02

9241
94.01
94.40
9$ .07

9$A2
9$.6$
$ $.77
9$.77
$ $.77
9$.77'$ .77
9$AT
94.4$
9294
92.71
91.10
0$ .$0
9$ .09
92.31
91.76
91.47
9'l,21
$0.$ $

SOAO

$0.6$
$0.$ $

$0.$ $

$0.12
90.1S
90.$ 9
90.09
SO.S9

$227
$2$ $
$4.S4
94A0
9$ .02

, 9$ .$ 1

$ $ .$7
9$.00
9$.$ 4

$0.14
94.2$
S4AS
9$.67
$$.96
97.24
94A2
94.44
94.7$
$4.74
$4.29
90.04
94A2
$ $.24
$ $.2$
90.04
07.0S
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DesbuctPve Exam
Sample PS - Crack 1

Adtusted Destructive Exam Fmat Data

Axial
position

Inch

SCC Vgament Vgament Vgament
Depth Humher Typelarea Height
% wall Imm'2P Immi

Holes Vgam ant
~Iigle
(degP

Vgament
Number

Lan Oth De pth
0.16 Llg.

Length Depth Length Average Corrected
Exclusion cntenon 1o Apphed

1,100 97.0
1.110 91.0
1.120 85.0
1.130 79.0
1.140 73.0
1.150 87.0
1.160 58.3
1.170 49.6
1.180 40.9
1,190 32.2
1.200 23.5
1.210 14.8
1.220 6.1
1.230 0.0
1,240 0.0
1.2$ 0 42.6
1.260 47.4
1,270 52 4
1,260 50.7
1.290 4S 2
1.300 39.8
1.310 12.8
1,314 0.0

1.100
1.110
1.120
1.130
1.140
1.150
1.160
1.170
1.1 80
1.190
1,200
1.210
1.220
1.230
1.240
1.2$ 0
1.260
1.270
1.260
1.290
1.300
1.310
1.314

84.40 84.40
60 41 80.41
75.91 7$ .91
70.90 70.90
65.37 . 6$.37
59.53 $9.$ 3
53.72 $ 172
50A4 $0.44
47A9 47.49
44.87 44.87
42.50 42.$ 0
40.33 40.33
38.03 36.03
34AS 34AS
32AS 32.4$
30.73 30.73
29.3S 29.36
28.50 26.$ 0
28.19 26.19
28 62 26.62
30.00 30.00
32 66 32.66
29.39 29.39

Length 2644
Max Depth 100
Avg. Depth 86.15

Length 2.644 2.644
Max Depth 100.00 99.$ $

Avg. Depth 86.18 84.81
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Oestructive Exam
Sample PS- Crack 2

Final Data

Aster
Position

(ncri

SCC
Depth
N warl

Vgement Vgement
Type/aine Herght

(in'2) (mm)

Vgement Vgement
Numoer Type/cine

(mm'2)
No Exclusron Crtterlon Applied

)(ores Ligament
~ng/e
(deg) Length

0.16
Average

Ug.
Coneaed

~ 1.254
~ 1.249
~ 1,244
~ 1,234
~ 1.224
~ 1,214
~ 1.204
~ 1,194
~ 1,184
~1.180
~ 1,170
~ 1,174
~ 1,158
~ 1„133
~ 1.125
~ 1, 115
~1,105
~ 1.005
~ 1.085
~ 1.075
~ 1.050
~ 1.025
~ 1.000
4.075

4.925
4.900
4.875
4.8$ 0
~0.825

4.775
4.750
4.725
4.700
4.675
4.850
4 825

4.575

4.525

4 475
4,450
4.425
4.400
~0.375
~0.350
~0.325
~0.300
~0.275
~0.250
~0 225
~0.200
~0.175
~0.150
~0.125
~0,1 00
~0.075
~0.050
4.025
O.OCO

0.025
0 050
0.075
0.100
0.125
0,150
0.175
0 200
0 225
0.250
0.275
0.300
0.325
0.350
0.375
0.400
0.425
0.450

0%
3$%
42/I
S3%
57%
61%
59%
50%
38'4
0%

21i/I
0%i

32%
0%

28'/i
4S%
60%
78%
81%
83i/I
89%
00%
styk
99'/i
86'/i
87%
91%
90%
97yi
92ik
100'4
ee%
'f00%
ee%
90%
85'4
94%
03%
81%
58%
75'4
86%
84%
es%
100%
100%
100%
81%
88k
84%
8$ '4
83%
83'/i
100%
100%
100%
100 4
1~i
100%
97%
98%
92%
89%
100%
100%
100%
88%
es%
614
100%
99%
77'k
101W
100%
07/i
1004
85/I

1 00%
07'/I
100%
09%

L15

L.14

L 13

Lrf2

L.11

L48
L47a
L47

L05

L.0$

L42
L41

L+01

L+02

L+03

L+04

0 494

0.182

0.0$ 8

0.580
0 208
0.101 I

0.763

0,435

0.409

Sep. aack

Two other sig. cracks painter to msn
aack wilhn 0.10 nch of man crack

7.85E44 0 627 duare

2.50E44 0.163 duale

5.98E45 0 070 ductte

8.88E44
3.20E44
2.98E44

1.21E43 0.620 ducats

8.75E44 OA28 duale

AI»ther crack palatal to rrian

6.34E44 0 443 ducats

F rom 0.$0 to 0.00'nch. man( other
deep sign (cant cracks parallel lo msn
aack wxhn 0.10 nch of man crack

0.394 duare
0.'l$8 duale
0.180 Another ay. crack paralel to man

~1.2$ 4
~ 1.244
~ 1.2$ 4
~1,224
~ 1.214
~ 1.204
~ 1.194
~ 1.184
~ 1.174
~1.164
~ 1.'1 54
~1.144
~1.134
~ 1.124
~ 1.114
~1.104
~1.094
~1.084
~1.074
~ 1.064
~1.0$ 4
~1.044
~1.0$ 4
~1.024
~1,014
~ 1.004

4.074

4.924
4.914

4.694

4.874

4.824
4.814

4.704
4.7$ 4
4.774
4.764
4.7$ 4

4.744
4.7$ 4
4.724
4.714
4.704
4.694

4.674
a.664

a.634
4.624
4.614
4.604
uk$ 04

4.$ 74

uk$ $4

4.$ 24
~0.$ 14

4A04

4A74

4A$4

40.19
38.18
37.18
35.28
32.65
32.48
33.61
35.39
37.92
42.71
45,11
47,03
48.82
s0.4e
52.23
54 55
57.59
62.80
87,14
71.18
78.14
81.54
84.05
87.09
88.52
89.04
89.48
89.88
90.18
90.34
90.43
00.68
91,07
91,43
91.68
01.66
St.ei
91.68
91.88
92.04
02.07
02.40

93.48
93.54
93.28
03.14
93.09
92.84
92.30
91.88
91AO
91A1
91.30
90.99
90.75
90.55

89.35
87.48
8522
exes
82.83
82.20
81.73
81.52
81.40
81.31
81.03

79.98
80.28
81.00
82.01
83.48
85.48
87.02
80.70
90.84
90.87

40.19
$L1$
37.16
$ $.26
27.10
26.91
28.06
29.84
32.37
37.16
$9.$ 7

~ 1AS
43.2$
44.S1

46.69
49.00
$2.0$
$ 7.$ $

61.$ 0
6$.6$
68.7$
79.7$
6$ .1$
8$ .27
$6.71
87.2$
STAS
SLOT
$8.37
SL$ $
88.62
8$ .66
88.82
89.19
89A2
SSA2
89AO
0'l.22
01A$
01.61
91.64
91.96
02.$ $

9$ .0$
SX11
02.8$
02.71
02.66
02A1
92.$ 0
01.68
91AO
91A1
91.30
00.99
90.7$
00.$ $

90.$ 4
89.$ $

STAS
8$ .22
SX60
76.$ 4
7$.00
TSA$
TX91
70.64
70.$ 6
70.27
60.60
60.3$
60.22
69.$ 2
70.24
71.2$
6XSS
6$ .0$
6LSS
70.17
TTAO
TTA$
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Destructive Exam

Sample P8 - Crack 2
Final Data

Axial
Pox/don

inch

SCC
Deprh
% wag

Ugament
Humtrer

Ugamelit
Typerarea
(mm'2J

Vpament Vgement
Type/orna Helphf

fin*2) (mm)

Holes Ugament
~npre
fdeg)

0.16 LIQ.
Length Average Corrected

0.475
0.500
0.525
0 550
0575
0 500
0525
0.550
0 675
0.700
0.725
0,750
0,775
0.800
0.625
0 850
0.875
0 900
0 925
0 950
0 975
0.985
0 995
1.005
1.015
1.020
1.030
1.03$
1 045
1.055
1.055
1.075
1.085
1 095
1.097
1,1 07
1.117
1.127
1,137
1,1 47

1.157
1.157
1.177
1,187
1.192
1,197
1.198

1oota
100%
tooyi
100%
100%
d5%
87%
Ioyi
S5%
65%
88'k
84%
65'/i
Tgik
doi/i
82%
827i
85%i
85'k
85%

85'/i
79%
69%
58%
45k
0%

25%
71%
57%
91'/i
87%
66%
10%
0%i
'Id%
43ik
Td'k
93'k
79'k
71%
65%
53%
17i/i
14%
to%i
0%

L+0$

Liod

Ligda

L+07

L+08

No Exclusion Crnenon Applied

0.806 1.25E40 0.784 ducMe

0.556 1.02E.03 0.719 ducale

0.832 1.29E40 0.555 ductse

oegrend cracks

Length
Max Depth
Avg. Depth

Nolcs:

2.452
100

ILI.QQ

Specimen was burst with TSP presenL Center of TSP locaaon accuatey de5ned,
Low Magrvncaaon opacat photoyraphs. Two nentaacns
Crack depth and wall trvckness measurements made on STC microscope SN 387Ap
No SEM images for crack depetnnoiphology
SEM Ligament Analysn Oy tost TIFF fees and photos
Ligament Dmenskxn orl rncrcgraphs in rnm,

4).424
4AI4
4404

4374

<.334
4).324
4.314

<.294
4I.244
<.274
4I.264
4I.2$4
4.244

4.224
4.2N

4I.194
41.144
%.174
4r.f64
4t.1 $4
4.144
41.134
4).f24
41.114
4).f04

4).044
4I.074

4I.0$4

4).034
<.024
4I.ON
4I.004
0.006
0.016
0.026
0.036
0.046
0.0$ 6
0.066
0.076
0.086
0.096
0.10S
0.116
0.1 26
0.1 36
0.146
0.1$ 6
0.166
0.176
0.186
o.tge
0.206
0.216
0.226
0.236
0.246
0.2$ 6

0.266
0.276
0.286
0.296
0.306
0.316
0.326
OMS
0.346
0.354

91.04
91,14
91.20
91,19
Qt.tg
Qt.td
QO.T7

89.97
8S 99
88.01
87.03
86 28
85.93
85.20
ee.92
de.o2
88 97
89.75
90 54
91,40
92.34
9325
94.13
95.02
95 96
96.94
97.87
98.7S
99 27
99 41
99.19
98.91
98.54
98.03
95.98
95.37
93.98
93.33
93.33
93.33
SL33
QLSS
93.33
9LSS
93.15
92,75
92.19
91.58
90.90
69.74
dL16
87.45
8S.23
eLe2
90.25
90.23
89.88
89.01
67,72
8$.95
68.78
87.10
87.70
8d 48
89.22
90 03
91.42
9345
95.17
95.61
94.65
94.18
93 d9
94.23
95 02
95.15
96.7d
96.90
95 4S

77.7S
40.12
42.37
42AS
42A2
42A2
42.39
41.99
41,20
40.22
79.24
47.03
46.28
4$ ,93
46.20
46.92
4LO2
44.97
49.76
90.$ 4

91AO
92.S4
9L2$
94.13
9$.02
9$ .96
96.94
97.87
QLTS

94.$ 2
94.30
94.02
QL6$
93.14
9204
QOA6

89.09
SL43
SSAS
SSAS
88AS
44AS
4$AS
44AS
44.26
92.7$
92.19
91.$ 4

49.74
4LST
42.46
ls.eS
4$ .02
4$ .66
4$ .63
4524
44.41
4L12
42.37
42.18
d2.$ 0
4%11
4Lly
44.62
8$A4
4Ll2
9SAS
9$ .17
9$ .61
94.4$
9L14
93.49

9$ .02
9L1$
9L'76
96.90
96.SS
96.86



Destructive Exam

Sample PS- Crack 2
frna)Data

nxml
Position

Inch

$ CC Vgement Vgament Vgement Vgement
Depth Humber Typelarea Type(cree Height
N wel) (mmA2) (InA2) (mm)

Heres Vgament
~ngle
(deg) Length

0.16 Ug.
Average Corrected

Ho Exctusron Cntenon Apptren
O.N6
0.376
O.N6
0.396
0.406
0.416
OA26
OA36
OA44
OA$6
OA66
OA76
OA46
OA96
0.506
0.$ 16
0.$ 26
O.SN
0.$ 46
0.$ $6
0.$ 66
0.$ 76
0.$ 46
0.596
0.606
0.616
0.626
O.SN
0.646
0.6$ 6
0.666
0.676
0.646
0.696
0.706
0.716
0.726
0.736
0.746
0.7$ 6
0.766
0.776
O.N6
0.796
0.406
0.416
0.426
0.436
0.446
0.456
0.466
0.476
0.446
0.496
0.906
0.916
0.926
0.936
0.946
0.956
0.966
0.976
0.946
0.996
1.006
1.016
1.026
1.036
1.046
1.0$ 6
1.066
1.076
1.046
1.096
1.106
1.116
1.124
1.1 36
1.146
1.156
1.116

95 82
98 86
95.99
97.13
97.19
97.21
97,50
98.38

99.37
99 46
99 6'1

99.73
99.42
98 71
97.90
97.14
96 41
95.72
95.09
94.43
9267
92.81
91.97
91.14

d9.81
88.91
84,12
87.27
85.74
85.82
85 64
edae
85.09
85.58
45.03
84 52
84,17

83.72
8S 44
dS.19
82 95
82.76
82.70
82.72
82.73
82.59
82 53
82.58
8255
84.47
84.81
84 68
83.92
82.40
78.66
75.62
74.90
73.52
73 85
73e2
72 47
87.77
83 73
d1.09
60.34
50.31
59 45
58.62
57,95
57.17
55.12
54 67
52.90
51.87
51 33
48 53
45.73

96.d2
96.d6
96.99
97.13
97.19
97.21
S7.60
SLS6
99.04
S9.36
99.37
99A6
S9.61
99.73
99A2
Sd.71
97.90
97.1 4
96.41
9$ .72
66.03
4$ .37
84.60
SL7$
42.91
62.07
d1.24
40.5$
79.4$
79.06
76.20
TTAS
77.$ 6
77.54
77.40
T7.02
76.$ 2
8$ .03
44.$ 2
44.17
7LSS
76.M
76.04
T$.40
7$ .$6
7$ .37
75.30
7$ .32
7$ .34
7$ .30
7$ .23
7$ A9
76.1 7
67.72
64.07
67.93
67.17
73.0$
69.31
66.27
6$ .$ $
64.17
64A9
64AT
SL12
54A2
$4.37
$1.73
$0.94
$0.96
$ 9AS
$ 4.62
$7.96
57.17
5$.12
$4.67
SLSO
$1AT
51.33
44.$ 3
4$ ,73



Deatntctive Exain
Sample PS - Crack 2

Final Data

Axial
Position

Inch

SCC Ligament Ligament Ligament Ligament
Depth NumCNr Type/ares Typersrss Height
A wall Imm*2I Iln'2l Immi

No Exclusion Cntenon Applied

Notes Ligament
~ngle
Idegi

0.16 Ug,
Length Average Corrected

1.17$
1.166
1.196
1.106

44 35 44.3S
47.02 47.92
51 09 51.09
52.32 52.32

Length
Max Depth
Avg. Depth

2.452 2A52
09.73 09.73
63.75 79A1

8-12



Destructive Exam
Sample P9 - Crack 1

Float Data

Ax/al
Posit/on

inch

SCC Vgament Vpement
Depth Number Type/area
% wap (mmi2)

Vpament Vpament
Type/area Height

(in"Sl (mm)

Notes Vgement
~nple
(deg) Length

0.16" Ltg.
Average Conected

~ 1,143
~ 1.125
~ 1.100
~ 1.075
~ 1.050
~ 1.025
~ 1.000
~0.075
~0.950
~0.025
~0.900
~0.875
%.850
%.825
~0.800
~0.775
~0.750
~0.725
~0.700
.o.eTs
4t.eso
%.825

4 575
A.sso
<.525
%.500
%.475
4.450
4.425
4.400
%.375
4.350
~0.325
~0.300
~0.275
~0 250
~0.225
~0.200
<.175
A.f50
%.125
%.100
%.075
~0.050
%.025
%.025
0.000
0.025
0.050
0.075
0.100
0.125
0.150
0.175
0.200
0.225
0.250
0 275
0.3CO
0.325
0 350
0 350
0 375
OAOO
0.425
OA50
0.475
0.500
0.525
0.550
0.585
0.575
0.600
0 825
0.640
0 eso
O.eeo
0.670
0 680

0%
59%
83%
67%
60%
eCp/i

59% t:12
48% L.ll
87%
88'/i
76%i L.10
08'/i
09%

100%
1 tty/i
100%
100%
100%
05%
05% L40
90%
75%
78% lA8bovxvn
06%
30% L47 tcp
83%

100% L4O-
100%
100%
97%
09%
82% @45 bonom

00%
08%i

09%
07'/i
N%
1~i
100% LAO
98%
S8%

100%
N%

100% tr02
00%
00%
89% Lrol

100%
95% Li01
94%
94% L+02
01%
82%
68%
67%i

es% L 03
82%
88%i Li04
90%
90%
84%
48%
70%
87% Li05
89%
86%
N%
75%
73'%ioe
59%
53%
43% Li07

0%
0%
0%
0%

46%
82%
66%
69%

End of SCC

0.236 O.tOOT 0.381 duotrre
SCC

8CC. Crack on 3 planes

0.210

OA85

O,tOO4

0.00075

028 1 duobre. 0.1mrn difference kt crack

0.911 ductile

SCC

0.048 O.C0007 0.120 1 mm rktference in crack planes
SCC

0.126 O.OC020 0.412 ducbie 0.3nvn rkfference in crack

0.248 O.COO8 0.100 ducQe

1.007 0 00170 0.883 ductrte

1.137 0 00176 0.928 duCtte

0.283 0 00041 0289 ducMe

0.125 0.00010 0.249 ducale
End of SCC
Mech tev
Mecrl tear
Mech tear
Separate Crack

0.210 O.OCCO4 0 223 ductee

excrlrs
~1.143
~1.133
~1.12l
~ 1.113
~ 1.103
~1.09l
~ 1.043
~ 1.073
~ 1.063
~ 1.0$l
~ 1.043
~ 1.033
~ 1.023
~ 1.013
~ 1.003
4.9N
4.943
4.973
4.063
4k9$ 3

%.043
%.933
%.923
4.013
4.90$
4.4N
uk443
4kdTS
uk463
4.4$ 3

41.843
4.433
4.423
4.813
4.803
4.793
4.743
43773
<.763
Z.TN
4.743
4.733
<.723
4.713
4LTOS

4k693
4kddS
4k673
4k463
%.6$ S

4keal

4.623
4.613
4.603
4k593
41.543
4.573
4.563
4.$ $ 3

4.543
4.533
4k523
4kstS
4ksbS
4.4N
<.443
PATS
4.463
4A53

4A23
4A13
NAOS
4.393
4t.343
4.373
<.343
4LSSS
<.343

ron Cnte non 1b Applied
21.48
25.07
28.23
30.80
33.01
34 69
38.17
30.70
43.22
48.71
50,17
53.38
58.32
59.05
80.75
e2.3s
63.80
es.le
68.59
87.44
88.04
60.34
71,33
73.58
75.88
78.18
80.51
82.02
85.50
88.52
91.11
02.78
03.52
94.28
94.98
95.83
98,07
98AO
99.24
90 44
00.24
90.03
98.80
98Ad
98.01
97.39
08AT
95.22
03.97
93.03
92A1
90.39
88.95
83.44
81.17
80.20
79.78
79.85
80,15
80A4
do.eo
81,20
81.90
82.80
83.95
85.03
85.85
88.40
88.18
00.98
93.40

94.85

03.82
03.24
02.80
02.52
92.33
02.20
02.18

52.81
53.60
54.17
54.65
5$.06
$ 5.38
52.07
52.9d
$ 2.7S
$$ .73
57.74
$9.09
60.65
62.14
63.48
64AS
6$ .09
66.17
67.9$
lb.21
72.47
74.76
77.10
82.14
84.74
87.59
SOA6
02A1
9SAl
94.16
04.89
0$.66
06.71
N.os
99.09
S9.44
S9.33
99.12
94.49
94.16
0$ .73
05.16
94.S2
03.1 7
91.82
SO.72
67A2
8$ .71
82.65
Tlat
lb.66
69.29
64.69
64.63
68.02
69.21
71.99
72A4
73.02
73.84
74.N
76.12
77.09
d0.31
81.90
44A2
0227
03.$ 7

042$
94.03
03.57
92.94
92A6
02.13
01.93
91.74
91.70
91.69
91.71
01.69
91.62



Destructive Exam
Sample P9 - Crack 1

Final Data

Anal
pox)don

teen

0 600
0.700
0 710
0.720
0.72$
0.72$

Length
Max Depth
Avy. Depth

SCC Vyament Vyament Vgamenf Vgament Hotea Vgement
Depth Hum)ter Type(area Typeleree Height angle
N wall (mm 2) (in*2) (mm) (peg)

56%
SWi
eels
2$%

Ota
Otc EndolSCC

1.585
100

'IO.TS

Exclu
<.$$ 3

4t.32$
4).313
4t.$03
<.293
%.24$
%.27$
%.26$
<.2$ $
%.243
<.2$ 3

4).22$
%.213
<.203

sion Cntenon to Apphed
92.16 91.$ 9

02.02
9$ AS
94.$ 0
9$ .$ 2
0$ .06
9$ .82
96.$ 7
96.7$
96.04
97.01
97.06
07.11
97.20
07.26
07.24
OT.S2
07.42
07.44
97.24
06.7$
06.1$
96.04
03.64
9$ .40
OSA3
9$A6
93AS
03.2$
92.04
92.66
92.$ 9
92.16
9'1.93
01.5$
91.11
90.74
OO.SS

69.84
69.0$
90.62
69.06
87.21
6S.SS
63.$ 0
6S.$ 4
67.84
66.82
66.11
6$ .$4
6$ .14
64.87
64.72
64.78
6$ .06
6$ .$ 4
66.32
67.23
6'7.94
e7.04
67.11
67.17
d0.26
68.$ 1

69.16
69.$ 6
69.77
69.74
69.6$
69.$ 4
69.00
64AS
67.70
66.89
66.19
62.80
62.93
63.$ 6
63.0$
61.77
T2AO

02.10
02,1$
92.07
02.15
92,7$
93.76
94 52
05 d2
95,7$
97.43
97.92
08 24
04,40
08 4$
04.$ 0
05.$ $
05 52
95 67
sde7
98.7S
08 8$
sae2
08.$ 0
97.01
07.31
se eo
05.23

%.103
4).143
%.173
<.163
<.153
%.143
%.1$ 3
4t.123
<.11$
%.1 03
4t.003
%.043
4).07$
.063
%.0$ 3
%.04$
%.033
%.023
%.013
%.00$
0.007
0.017
0.027
0.0$ 7
0.047
0.0$ 7
0.067
0.077
0.087
0.097
0.107
0.117
0.127
0.137
0.147
0.1ST
0.167
0.177
0.1 87
0.197
0.207
0.217
0.227
0.237
0.247
0.2$ 7
0.267
0.277
0.247
0.297
0.$ 07
0.$ 17
0.$ 27
0.$ 37
0.347
0.3$ 7
0.$ 67
0.$ 77
0.347
0.$ 97
OAOT
0.417
OA27
OAST
OA47
OAS7
OA67

05.07
95.18
95 20
95.12
9$ .91
9$ 63
9$ .31
9$ .05
94 87
94.$ 6
94,17
93.76
9341
03.07
92.45
91.$ $
90.20
88.$ $
85.52
84.7$
82.04
ehta
TS.77
75.83
76.17
77.5$
77.$ 0
77.07
75.9$
77.08
77.42
78 04
78.84
70.80
80 44

80.12
80 40
8'l.$7

d2.29
d2.85
83.21
83.$ 5
83.31
83.14
d2.84
d2.43
51.82
81.01
80.24
79.$ 7
70.24
70,14

0.16 Uy.
Length Average Corrected



Destrucove Exam
Sample P9 - Crack 1

Final Data

Axial
Posirion

inch

SCC ugement Ugament Ugament ugament
Depth Numher Typelarea Typelerea Height
14 wa/I (mm "1J (/n'Ti (mmi

Notea crgement
~ngle
(degi

Exclumon Cntenon
OATT 79.27
OAST 78.52
OA97 77.01
0.$ 07 75.01
0.$ 17 72.58
0.527 88 63
0.$ 37 83.47
0.547 SS.37
0.$ $7 53.34
0.$ 67 4S.38
0.$77 43.50
O.SST 38 82
0.$ 97 34.33
0.607 32.85
0.617 31,94
0.627 31,50
0.637 31 83
0.647 31.87
0.6$ 7 31.88
0.667 31.35
0.677 29.70
0.667 28.97
0.697 27.30
0.707 29.12
0.717 31.20
0.72533.50

1 tr Apphed
70.30
6$ .72
60.$ $
$ $A3
50.37
4$ .39
40A9
3$ .74
31.20
28.70
27.70
30.14
30.09
30.30
30.41
30.04
2L73
27.$ 6
28.62
30.66
33.02
3$ .77
39.03
42.93
47.70
42.93

0.16" Ug.
length Average Corrected

Length 1.858
Max Depth 99.4S
Avg. Depth 79.55

1.868
99AS
7$ .26

B-15



Destructive Exam
Sample P9 - Crack 2

Adjusted Destructive Exam Final Data

Ax/el
Pox/don

Inch

SCC Vgamenl Vpement
Depth Humner Type/area
Sl wag Imm'2l

Vgament Vgement Hotel
Type/cree Height

lsn'2I Immf

Ligament
~ngle
(deg) Length

Lsgament
kumber

Length Depth
0.16 Ug.

Length Average Corrected

4 918
4.917
4 918
4.9'is
4.914
4.911
4.908

4 eae
4 892
4.889
4.88S
4 889
4 888
4 887
4.885
4 88$
4.880
4 875
~0 670
-0 855
-0.850

..0.855
~0.852
~0.847
~0.844
~0 850
~0.848
-0.848
~O.dl4
~0.842
4.840
~0.838
~0.835
4.834
4.832
4.830
4.825
4.800
4,775
4.750
4.725
4.700
4.675
4.eso
4.825
4.800
4.575
4.550
4.525

-0.475
4A50
~0,425
4ACO
4.375

4.325
-0.300
-0.275
4.250
~0.225
~0.200
~0,175
~0.150
0.125

~0.100
~0.07 5
~0.050
4.025
0.000
0.025
0.050
0.075
0.100
0.125
0.150
O.srs
0.200
0.225
0.250

0%
8%

10%
e%

16%
16%
23%
24%
24%
17%
14%
0%
0%

st%
17%i

22%i
23%
25'/i
28'/i
33%i
32%
29%
27%
23%
12i/i

0%
11 /i
16%i
16'/i
17%
11%
19%
18%
17%
14%
13%
0% L 11

80%
63%
78%
68%
7$% L 10
ra%
80%
82%
91% L49
95%

100%
80% L48
89%

14'%6'Yi

91%i

89%i

95%
sco% L47
98% L45
98%

100% L4$
95%

100%
93% L44

100%
95% L4$

100% L42
Qri/i

'i00%
100% L41
97%

100%
98%i

100%
Qe%
99%

100%
100%
100% L+Os

18%
18'/i
57% t.i02

crack 2

ecc
0.02S 0.000043 0.05$ ductte

0.211 0.000327 0.173 duCtte

o,l35 0.000575 0.313 ducde

0.$ 85 0.000908 0,471 ducaie
0.2d3 0.000431 0.209 ducate

SCC

Tais Excluded By 4C Cntenon
4.825 0 4.918
4.800 80.31 4.917
4.775 83.11 4.915
4.750 78.13 4.115
4.725 67.51 4.914
4.700 74.5S 4.911
4.675 79 05 4.90S
4.650 79 84 4.90$
4.625 81.75 4.69d
4.600 90.87 4.692
4.575 9595 4.889
4.550 100.00 4.685
4.52579.59 4.eda
4.500 88.75 4.888
4.475 1426 ~0.887
4.450 9$ .65 ~0.885
4A2$ 10.98 ~0.885
4ACO BQAd 4.880
4.375 94.dr 4.875
4.3$ 0 100.00 4.870
4.325 97.77 4.85$
4.300 98.$ 7 4.850
~0.275 100.00 4.855
4.2$ 0 94,70 4.852
~0.22$ 100.20 4 847
~0.200 92.55 4,844
4.175 100.00 4.8$ 0
4.150 94.80 4.848
~0.125100.39 ~0.845
~0.1CO 97.50 4.844
~0.075 100.00 4 842
4.0$ 0 100.00 4.840
4 025 97.10 4.8$ 8
0.000 100.39 4 83S
0.025 QBAS 4.834
0.0$ 0 100.39 4.5$ 2
0.07$ 97.67 4.8M
0.1 CO 99.02
0.125 100.20
0.150 1CO.OO

0.175 100 00
0200 18.43
0.225 9823
0.250 57.13
0.275 QB.CS

0.300 11 41

0.32$ 11 do
0.3$ 0 1CO.CO

0.375 99 61
0.4CO 98 43
0.42 $ 1 CO.OO

0 450 100.00
0 475 97.8$
0.5CO 94,49
0.525 92,70
0.5$ 0 93.49
0.575 93.31
0.800 85.43
0.625 d8.58
0.550 92.34
O.ers 84.8$
0.700 tO.27
0.710 0.00
0.712 11.1S
0.714 $7.92
0.716 31.1 ~

0.720 45.51
0.725 48 91
0.730 ll.71
0.735 $9.92
0.738 38.1$
0.741 23.95
0.744 2$ .95
o.rel o.oo

Length 1.589
Max Depth 100.CO

Avg. Depth 89.64

0.00
7.83
10.18
8.02
15.85
15.85
23AB
23.es
23.58
17,0$
14AS
0.00
0.00
10.75
15.53
'21.53
22.50
25.44
28.38
$2.8$
32.29
28.57
25.81
23.48
11,74
0.00
0.00
11.15
15.85
15 44
17.42
15.59
15 96
17.81
15.5$
14.29
12.72

4.$ 2$
4.$ 1$
4.$ OS

4.79$
4.7ds
477$
4.76$
4.7$ $

4.74$
4.7$ $

4.72$
4.71$
4.70$
4.61$
4.6$ $
4.67$
4.66s
4.65$
4.64$
4.63S
4.62$
4.61$
4.60$
4.$ 9$
4.$ 8$
4.$ 7$
4.$ 6$
4.$ $ $

4.$ 4$
4.$ SS

4.$ 2$
4.$ 1$
4.$ 05
4A1$
4A$$

4A7$
4.46$
4A$$
4A4$
4A$$

4A2$
4A1$
4A0$
4.sas
4.38$
4.37$
4A6$
4.3$ $

4.$ 4$
4.$ $ $

" 4L$2$
4.31$
420$
4.29$
4L2$$
4.275
4L26$
4.2$ $
4L24$
4L2$$
4.22$
4.21$
4.20$
4.19$
4.18$
4.17$
4.16$
4.1$ $
4.14$
4.1S$
4.12$
4.11$
4.10$
4.01$
4L08$
4.07$
4.06$
4.0$ $

4.04$
4.03$
4.02$

54.29
es.o$
es.2e
6$ Od

65.26
65.91
er.oo
68 32
88 97
73 eo
Te.la
77,47
77.52
77.73
7d.od
78.71
79.58
80.75
82.27
84,14
8564
eS.so „

ee,rl
'7.10

87.56
88.17
88.90
89,73
90.54
91.34
91.89
92.11
92 05
91.8$
91A9
91.07
90.59
90 ds
91.1$
9228
93.24
9$ .93
94.40
94.75
94.98
9521
9$ .44

9$ .75
95.0$
95.33
15.6$
97„13
97.69
97.95
97.92
97,76
97.8$
97.67
97.5$
97.52
97.$ 9
17.31
97.46
97Ad
97.34
97.35
97.54
97.79
97.91
97,91

98.29
98 47
98.55
98 53
98.55
98.65
99.00
91.07
99.07
99.10

6449
6$.0$
6526
6$.6$
66.26
66.91
67.60
6$ .$ 2
68.97
73.66
76.49
77.47
T7.52
77.73
78.0$
7$ .71
71.58
$0.7$
6227
84.14
6$ .64
$6.$0
86.74
67.10
87.56
$6.17
8$ .90
S9.73
90.54
91.$ 4
91.$ 9
92.11
9206
11.$ 5
91A9
11.07
90.69
90.d1
91.15
12,2$
9$.24
9$.93
94.09
94A4
14.67
94.90
9$ .1$
9$ .07
9$ .$7
9$ .6$
9$ .97
94AS
as.ot
9$ .2$
9$ .24
90.1$
90.07
10.09
90.0$
ao.2s
8$ .54
8$ .$4
BOAS
SOA2
d2.68
82.69
82.$ d
dS.S2
8$ .24
6 3.24
d3.37
8$ .62
8$ .70
SS.TS
d d.rr
d8.$ 9
$9.09
1$ .$ 2
1$ .89
99.07
99.10



Destructive Exam
Sample P9 - Crack 2

Adjusted Destructive Exam Final Data

Axial SCC Vgamtnt Vgemtnt Vgamenr vgamtor Hotel vgament Ligament
Position Deprh Humbrr Type/area Type/area fftfghf tiiglt Number

inch iA will (mm'2l iin*2i (mmj (deg) Length Depth Length Depth
Tmia Exciuded By 4C Cnttnon

Length
0.16 Ug.

Average Conected

0.275
0.300
0.325
0.350
0.375
0.400
0 425
0.450
0 l75
0.500
0.525
0.5$ 0
0.575
0 500
0 525
oeso
0 675
O.TCO

0.710
0.712
0,71 ~

0.715
0.720
0.725
0.730
0.735
0.738
0.741
0.744
0.764

98%
99«

100% Li03
too«
1fxy/i
98%

100%
1OW Li04
Qd«i
9l« Lioe
93'/i
93'yi

93%
85% t.i0$a

89%
92«i
d5%
53'y L 08

0%
12%
38%
31%
le«
47%
45%
40%
36«
24%
24%
24'/i

Length 1.682
Max Depth 100.00
Avg, Depth 89.54

0.158 0.000245 0.147 ducste

0.320 0.000498 0.289 duoafe

0 l53 0.000702 0.399 duotle

0.281 0.00040l 0.325 ducMe

saw lttrfthrouQh the tnd of tht SCC crack

Ixot5
II.OO5
0.00$
0.01$
0.02$
0.03$
0.045
0.0$ $
0.06$
0.075
0.04$
0.09$
0.10$
0.11$
0.12$
0.13$
0.1 4$
0.1$ $
0.16$
0.17$
0.14$
0.19$
0.20$
0.21$
0.22$
0.23$
0.24$
0.2$ $
0.26$
0.27$
0.28$
0.29$
0.30$
0.31$
0.32$
0.33$
0.34$
0.3$ $
0.36$
0.37$
0.3d5
0.39$
OAOS

OA1$
OA2$
OA3$
0.445
OA$$
OA6$
OATS
OA4$
OASS
0.$ 05
0.$ 1$
0.$ 2$
0.$ 3$
0.$ 4$
0.$ $$
o.$ 6$
0.$ 7$
0.$ 4$
0.$ 9$
0.60$
0.61$
0.62$
0.63$
0.645
0.6$ $
0.66$
0.67$
0.64$
0.69$
0.70$
0.71$
0.72$
0.73$
0.7I5
0.7$ $

0.764

99.14
99.12
99.08
99.01
98.96
98.95
98.98
99.08
99.25
99.35
99.35
99.38
99 37
99.39
9934
99.24
99.14
98.38
95.95
9$ 4d
94.52
9I,43

94.22
94.19
94,17
94.15
94.15
94.15
94.18
94.24
94.32
94.38
94.39
95.15
Qe ee
98.27
99,19
99.42
99.55
99.54
99.I 5
99.25
98.99
98.85
98 25
97.84
97,44
97.07
95.74
95.43
95,11
95.57
94.80
93.98
93.24
92.59
92.08
91.72
91.38
90.95
90. ~ 1

89.39
87,92
84.31
80.65
78.11
74.95
70.81
58.15
51.03
59.4e
57.50
55.39
52.72
494S
45.73
41.51
35.70

99.14
99.1 2

99.04
99.01
Sd.96
S4.9$
S4.94
99.04
99.2$
S9.3$
99.36
99.36
99.37
99.39
SQ.34

99.24
99.14
94.34
96.9$
9$A6
94.62
94A3
94.30
94.22
94.19
Sl.17
94.16
94.1$
S4.1$
94.14
S4.24
94.32
94.36
94.39
95.1$
96.64
94.27
99.19
99A2
ST.TT
S7.77
97.67
97.49
97.21
93.28
92.49
92.47
92.07
91.70
S1.37
91.06
90.74
QO.19

dSA3
83.$ 2
82.74
83.91
83AO
43.03
62.70
4227
4$ .32
44.31
82.43
T6.29
72.83
70.10
66.9$
62.80
$4.13
$3.01
$6.$ 3
Sl.dd
$2A6
49.80
46.$ 6
42.80
34.$ 9
33.77

Length 1.589 1.$49



Destructive Exam
Sample P9 - Crack 2

Adjusted Oestructnre Exam Final Data

Axial
Posnl on

inch

SCC Lrpamenr Vgament
Depth Number Typeleree
% wall (rnmx?l

Vpamenr Ligament
Type/area Height

lln 2J immi

Holes Vpament Vgament
~ llgle Number 0.16 Ug.
(degl Length Depth Length Depth Length Average Corrected

Tan s Excluded By 4C Crlterlon
MOX Depth 9955 99ra2
Avg. Depth 89.83 86.59

B-18



Destructive Exam

Sample P10 - Crack 1
Final oats

/tarsi
Position

inch

~ 1.189
~ 1.179
~ 1.169
~ 1.159
~ 1,149
~ 1.139
~ 1,129
~ 1.'114
~ 1.104
~ 1.050
~ 1.000
.0 910
~0.900
4).8$ 0

.0.750
~0.700
-oeso

4).550

4 450
4 400
.0.$ 50

4.250
4) 200
4).150
4).too
4 050
0 000
0.050
0.100
0.150
0 200
0.250
0.300
0.350
0.400
0.450
0.500
0.550
0 5(0
0 850
0 700
0,7$ 0
0 800
0 650
0.900
0.950
1.000
1,050
1.100
1,150
1.200
1.250
1.300
1.322
1.332
1.342
1.352
1.352
1.M7
1.314

Length
Max Depth
Avg. Depth

SCC
Depth
% wall

Ligament
Numher

0%
35'l4
39'Yi
42'Yi

se%
49%
49%
54%
48% LAO
45%
83%
84%
92% (rod
95%

100%
100'Yi Ir07
97%

100% Late
1 00%
100% L»05
100'/i
100% (r04
94% L»03
90% tro2
91%
98%

100Y»
100Y» LAt
1 00%
100%
100%
99%
99%

100%
100%
97%
99%

100% L»01
91%
99% Li02
99%
93%
84% L»03

100% L»04
99%
88'Yi L»05

100%
90%
67% Lioe
99'/i

100%
97'/i
78%
57% L»07
87ili
95'/i
72%
53'Yi
51'Yi

51Y»

48%
35%
28%

0%

2.553
100

90.12

tipsment
Ty(re/siss
(mm'2)

upament
Type/siss

(in»2)

Ligament
Height
(mm)

(roles tipsment
en pie
(dep)

0.000131 0.140 ductile

0.130

0 000125

0.000202

OA83 duate

0.216 ovate

0.139
0.181

0.258

0.000215
0.000281

0.000400

0.103 duabe
0.210 ducae

0.224 duaae

0.000459 0.134 duate

0.114 0.000175 0.260 Ovate

siriab crack, hi plane

end ol smab aaCX

0.394 0.000511 OA48 duale

0.150 0.000248 0.240 ducats

1h ApphedExclusion Cntenon
~1.169 40.40
~1.179 41.10
~1.169 41.6$
~1.15S 42.09
~1.149 42.44
~1.139 42.72
~1.12S 4S 00
1.119 43.71

~1.10S 44,77
~1 099 48 84
~1.089 51.25
~1.079 53 67
~1 069 5532
1.0$ 9 58 55

~1.049 50.55
1.0$ 9 52 57

~1.029 54 40
~1.019 65.33
~1.009 58 47
4).999 70 62
4).989 72 64
W.OTO 75 54
A.969 78.28
4).9$ 9 61.01
4).949 6$ 3$
4).9$ 9 65 24
4).929 8L75
4).9(9 87.87
4).909 68 57
4.899 89.53
<.889 90.45
4).879 91,42
4).869 92.39
4).$ $ 9 93.3$
4).849 94.32
~0.439 95.2d
4).829 95 23
4).819 97.10
4).409 97.47
4).799 97,78
4).769 95 04
4).779 Od 24
4).769 Od 45
4).759 98 65
<.749 98.84
4.739 99.00
4).729 SO.12
4).7(9 99.17
4).709 99.17
4).699 99.17
4).689 99.17
<.679 99,17
4).669 99.17
4).6$ 9 99.16
4).649 99.21
4).639 99.2d
4r.629 99.39
4).619 99.52
4).609 99 68
4).$99 99.81
4L58 9 99.91
4).$ 79 99.97
4).$69 100.00
4).$ 59 100 00
4.$ 49 100.00
4).$ 39 10000
4).$29 99.99
4).dt 9 99.91
4).$09 99.76
4)AOO 99.53
4)A89 99.22
4ATO Od 65
4rA69 98.4$
4A$9 97.97
4).449 97,46
4.4$ 9 95.92
4A29 95.33
4A1 9 95.76
4AOO 95.21
4).399 94 66
4).389 94.14

40.40
41.10
41.6$
42.09
42A4.
42.72
4LOO
4L71
44.77
48.84
$1.26
SLST
56.32
$8.55
60.56
62.57
64AO
66.3$
6L47
70.62
72.S4
74.$ 9
77.3$
80.06
82.39
84.$ 0
8$ .80
66.9$
67.72
d8.58
89.50
90.47
91A4
92A1
OL37

9$ .20
96.$ 2
96.83
97.09
97.29
97.50
97.71
97.90
OLOS
96.70
96.76
96.76
96.76
96.76
96.76
96.76
97.71
97.75
97.82
97.92
98.05
98.22
OLSS
98.44
98.$ 0
OL$3
100.00
100.00
100.00
99.99
S9.91
S9.76
99.$ $
99.22
98/6$
OS.43
97.97
97A6
96.92
96.3$
95.T6
95.21
94.66
94.14

0.16 Ug.
Averade Corrected



Destluctwe Exam
Sample P10- Crack 1

Final Oats

Axtsl
Posit(on

inch

SCC
Depth
% well

tugsment
Numhei

tugsment
Type(ares
(mmx2)

tugsment
Type(ates

(In"2)

IJpsment
Height
(mm)

0.16" Ug.
Avetsge Conected

tb AppltegExclusion Cntenon
W.STS 93.5S
<.369 9340
<.3$9 92.88
<M9 92.65
4).339 92.52
u).329 92.72
<.319 92.91
A.SOO 9L20
4).299 93.5$
4).289 SLOT
4).279 94 AS

4).269 94.98
%.2$ 9 9$ .$ $
4).249 95.11
4).239 95.55
%.229 97.20
<.219 97.73
%.209 98.24
4).199 98.57
%.189 99.02
4).179 99.30
4).t 69 99.$ 0
4).1$9 99.83
W.149 99,74
<.139 99.82
4).129 99.89
%.119 OLOS
<%OS 99.9$
u).099 os.97
<.049 S9.99
4).079 99.99
4).069 99.99
4).0$ 9 99.9d
%.049 99.9$
N.OSS 99.93
<.029 OS.dg
4).019 99.8$
%.009 99.81
0.001 99.77
0.011 99.72
0.021 99.58
0.031 99.54
0.041 99.d1
0.0$ 1 99.59
0.061 99.59
0.071 99.59
0.081 99.59
0.091 99.59
0.101 99.59
0.111 99.51
0.121 99.53
0.131 99.51
0.141 99.57
0.1$ 1 99.4S
0.161 99.37
0.171 99.2S
0.181 S9,11

, 0.191 99.03
OM1 98.97
tL211 9S.94
0.221 98.92
0.231 98.90
0.241 98.88
0.2$ 1 98.87
0.261 lb.88
0.271 98.88
0281 98.82
0.291 98.74
0.301 98.57
0.311 98.81
0.321 98.5$
0.331 98.55
0.341 98.53
0.3$ 1 98 59
0.361 98.75
0471 98.82
0~1 98 64
0.391 98 84
OAO1 98.83
OA11 98.82
OA21 96.79

OL63
93.20
92.46
92.66
92.62.
9LT2
92.91
93.20
93.$ $

SL97
94.4$
94.94
9$.$$
96.11
96.66
92.74
OSM
OS.dt
94.24
94.$ 9
94.47
9$ .07
9$ .20
9$ .31
9$.39
93.66
9LTO
9LTS
OL7$
OL76
SS.77
SL76
94.14
OL16
94.1 3

94.09
94.0$
94.01
97.97
97.93
STA4
97.44
99.61
99.$ 9

99.$ 9

99.$ 9
99.59
99.$ 9
99.$ 9
99.61
99.63
99.61
99.$ 7
99A9
99.37
99.23
99.11
99.03
94.97
98.S4
S8.92
98.90
94.44
94.47
94.46
94.46
94.42
94.74
94.67
94.41
94.$ $

9L$6

94.69
94.76
94.42
94.84
94.44

94.82
9L79

Notes Ltpsment
~ogle
(tteg) Length

B-20'



Destructive Exam

Sample P10 - Crack 1
Final Oats

Axle)
Posib'on

Inch

SCC Vgament Ugemanr Ugament Vgament Hotes Vgament
Depth Ãumoer Typerarea Typereree HeIghr ~ngle
iA warl Imm'2) IIn'2) Imm) Ideg)

0.16 Lig.
Average Corrected

Exclos
OA31
OA41
OA$1

0.461
0.471
OA81
OA91
0.$ 01
0.$ 11

0.$ 21
0.$ 31
0.$ l1
0.$ $ 1

0.$ 61
0.$ 71
0.$ 81
0.$ 91
0.601
0.611
0.621
0.631
0.641
0.6$ 1

0.661
0.671
0.681
0.691
0.701
0.711
0.721
0.731
0.741
0.7$ 1

0.761
0.771
0.781
0.791
0.801
0.811
0.821
0.831
0.841
0.851
0.861
0.871
0.481
0.891
0.901
0.911
0.921
0.931
0.$ 41
0.9$ 1

0.961
0.971
0.981
0.9$ 1

1.001
1.011
1.021
1.031
1.041
1.0$ 1

1.061
1.071
1.081
1.0$ 1

1.101
1.111
1.121
1.131
1.141
1.1 51
1.161
1.171
1.141
1.191
1.201
1.211
1.221
1.231

ron Cnrenon
9868
9$ .$0
9828
98 02
97.72
97.35
95.91
95.33
9$ .62

94.14
N.53
93.32
QX16
N22
9224
N.25
9234
93 4$
N.55
9$ .63
93.89
9$ .95
Ol.01
94.08

9$ .37
9$ .79
95.13
95.17
9$ 9$
95 $9
9$ .1$
94 52
94.05
93.4S
93.00
92.50
92.31
92,27
92.47
92.66
92.$ $

QL02
93 07
QLOa
93.13
93.3$
93.70
94,14
94 5$
9$ ,15
9$ .68
95.'1Q

95.48
95.$ 4
95.23
9$.$3
94A5
9$ .0$
91.25
89 24
86.99
84 $$
82,44
60.51
79.28
Td.27
77.61
77.0$
75.'70

76 56
7$ .97
77.$ 8
78.17
78.73
79.2$
79.73
60.1 ~

80 24

rb APP1ed
94.64
SL$0
94.24
9L02
97.72.
97.$ 6
96.$ 1

S6.$ $
9$.62
$324
92.$ 7

92.07
91.7$
91.62
89.62
49.64
49.66
89.74
89.41
90.06
$0.20
90.29
90.$ $
90A1
47.$ 4
47.49
49.97
90A4
90.4$
9820
91.24
9$ .04
92.70
92.2$
91,72
91,16
90.$ 9

90.1 0

89.71
86.01
8$ .97
89.07
49.26
49A4
89.62
49.61
89.64
49.73
49.$ $

90.$ 0
90.74
91.2$
91.76
92.24
92.74
9$.04
96.$l
96.2$
9$.$$

9L0$
$ 1.26
4$ .24
4$ .$$
4L27
81.17
79AO
74.01
77.00
TC.3l
7SA1
7$A$
7$ .$ 9
7569
76.$ 0
TL49
17.46
77.94
74A$
74.46
74.97



Destructwe Exam
Sample P10 - Crack 1

Frnat Data

Axial
Posit/on

inch

5CC Vpament Ligament Vgament Vpament Hotes Vgament
Depth Hamper Typerarea Typelarea Helpht ~ngle
$1 wall lmm "2l Pn'2l (mm7 (degf

0.16 Lig.
Length Average Corrected

Exclusion Cntenon
1.241 80 00
1.2$ 1 79.24
1.261 78„14
1.271 78.51
1.261 73.91
1.291 89.49
1801 84.28
1 8 1 1 82.82
1421 80.66
1431 5329
Mls 55.48
1.3$ 1 52.59
1361 49.58
1.371 46A3
1.374 43.09

Length 2.583
Max Depth 100
Avg. Depth 90.07

1 b Apptred
80.00
79.24
76.14
76.$ 1

73.91 .
69AS
64.26
6262
60.66
$6.29
$SAS
$2.$ S

49.56
46A3
43.09

2.$ 63
100

66.70

B -22



Sample P10 - Crack 2
Desuuctive Exam Adjusted Destructnre Exam Frnat Data

4xiar
Position

inch

SCC Vgament Vgament
Degth Number Typeleree
91 well (mm'2)

Vgament Vgament
Type(area Height

((ni2) (mm)

Holes Vgament
~ngle
(deg) Length

Ugament
Number

Denth Length Deoth
0.16 Ug,

Average Corrected

4,719
4,716
4.711
4.701
4.675
4.651
4 d2d
4.601
4 576
4.556
4.551
4.556
~0.531
4.505
4481
~0 456
4 445
~ 0 441
~o 43e
4431
~0430
~0 425
~0 420
~0 415
~0.395
~0.310
~0.345
~0.335
~0 325
~0.315
~0.310
~0.305
~0.300
4 215
4 250
4.225
4 200
~0,175
4.150
~0.125
4,100
4 015
4 050
4 025
0 OCO

0.02$
0 050
0 075
0.100
0.12$
0.150
0.17$
0.200
0.22$
0.250
0.275
0.300
0.325
0.350
0.375
0,400
0,425
0 450
0.475
0.500
0 525
0.550
0 57$
0 d00
0 825
0 650
0.675
0.700
0.125
0,750
0.775
0 800
0 825

- oeeo
0.875
0.900

0
18%
31%
45%
40% L47
45%
50%
51%
44%
31%
31%
31%
48%
50% L4$
82'Yi

47%
41%
43%
27%
23'Yi

23%
38'/i
45'/i
47%
57'/i
83%
70%
81%
59%i
56%
43Yi
37%i
22% L05
22'Yi L 04
75%
77'/i
01% tr03
82%
dr'Yi

84%
72% M2
85%
85%
54% L41 ~ L~0 1

54%
79%
74%
70%
91%
54% Li02
88%
65%
eei/i
Tgi/i
74%
76% LioS
79%
73%
72% Liol
85%

100M
85% Li05
73%
75% Liod
76%
88%
89Yi Lior
91%
93%
81%
87/i Li08
86%
93%
88%
86%
92% Li09
93%
83%
91% Li10
91% Li11

end ot SCC

0.055 0.0000S53 0.124 ductae

0 315 0.0004899 0.381 ducate

0.237 0 0003558 0.282 ductte
0.333 0.0005167 0.521 duoate

0.155 0.0002408 0.103 ducate

O.OLI 0.0001238 0.080 ductae

0287 0 0004443 0.435 ducble

0 801 0.0012411 0.928 duct(a

0.040 0.0000512 0.059 ductae

0.455 O.CO07211 0.331 cootie

0.123 O.OCO'I 907 0.147 ductte

Tails Exci
4.719 0.00
4.718 18 42
4.711 35.64
4.701 44.S4
4.81d 40A9
4.651 45.34
4.628 49.60
4.601 50.81
4.sre 44.33
4.560 31.25
4.551 30.65
4.556 31.00
4.531 47.82
4.$ 06 49 90
4.481 82.20
4.455 4745
4 446 47.42
4 441 42.92
4.438 27.21
4 431 23.00
4.43 22,73

4A25 38,12
~OA2 45,84

4A15 41,19
~0.395 55.83

~0.37 63.2Q
0.345 69.82

~0.335 60.80
4.325 59.33
4.315 58.47
4.31 43.12

4.305 3L71
4.3 22.00

4.215215)
4.25 74.85

4.225 77.11
4.2 S0.12

4.175 81.65
4.15 86.90

4.125 83.67
4.1 84.39

o.07$ 1hsr
4.05 85.17

4.025 65.11
0 5I.26

0.025 54.00
0.05 TS.72

0.075 74.47
0.1 69 Qe

0.12$ 90.97
0.15 53.59

0.115 88.30
0.2 85,42

0.225 87.5S
0.25 7947

0.275 74.15
0.3 78 43

0.325 79.02
0.35 73.14

0.37572.29
OA 85.34

OA25 100.00
0.45 85,17

OA75 72.60
0.$ 1$ ,00

0.$ 25 78.20
0.55 8d.35

011$ X900
0.6 91.13

0.6259306
0.65 81.26

0 41$ xl.54
0.7 85.25

0.725 92.$ 3
0.75 87.68

0.775 85.07
o,x 91 ra

0.825 92.78
0.85 83.30

0.875 90.52
0.9 91.10

L45
L44

L41. Li01

Li02

LioS

Liol

Lioe

Li05

Li07

Lioe

LioQ

Li10
Li11

uded By 4C Crnenon
1.468
1.469
1A74
1ATQ

L47 1.48l
1.481
1.488

0
19
28
28
21
15
0

4.719
4.709
4.699
4.669
4.679
4.669
4.6$ 9

4.639

4.619
4.609
4.$ 99
4.$ 89
4.$ 1S

4.$ 69
4.5$ 9
4.$ 49
4.$ 39
4.$ 29
4.$ 1S

4.$ 09
4A99
4A69
4ATQ
4.469
4.4$ 9
4449
4ASQ
4A29
4A19
4A09
4.399
4.se9
4.379
4.369
4.3$ 9
4.349

4.319
4.309
4.299
4.2$ 9
4.219
4.269
4.2$ 9
4.249
4.239
4.229
4.219
4.209
4.199
4.1 69
4.179
4.169
4.159
~0.149
4.1S9
~0.129
~0.119
4.109
4.099
4.089
4.079
4.069
4.0$ 9
4.049
4.039
4.029
4.019

0.001
0.011
0.021
0.031
O.OI1
0.0$ 1

0.061
0.011
0.081

3L38
39.45
40.40
41.22
41.90
42.31
42.50
42.04
41.38
43Ad
l3.72
43.92
44.27
44.78
45.46
46.31
47.21
Ir.ee
47.68
IT.51
4L71
45.25
45,19
45.48
45,63
48.25
49.73
50.97
52.04
53.21
54.08
$4,41
54,43
53.30
51.35
49.76
48 24
48.10
49.88
51.56
53.07
54.37
55.53
58.82
57.83
58.51
5MO
dts35
61.83
SL54
66.11
eg.rr
73 42
77.10
80.01
81.38
81.32
81.28
81.53
82.01
e2.38
82.65
82.45
81.50
79,81
78.00
rear
74 57
73.72
13.41
72.9S
12.47
12.15
72.01
71.75
71.64
71.73
71.51
10 44
69.10
69.31

31.16

39.78
40.60
41.29
41.69
41.68
41A2
40.76
42.86
4L10

41.23
41.91
a.re
4366
44.1 1

44.11
4396
43.'1$
41.73
41.64
41.93
43.08
44.69
46.17
47A2
4LIQ
49.66
$4.08
$IAT
$4AS
SSSO

4LTO
47.1 0

41.83
41.70
43.4$
4$ .1$
46.67
41.96
49.13
$0.22
49AS
$ 026
$ 1.11
$220
$3.66
$ 529
$1.96

67.93
7$.3$
78.27
79.63
rs.er
1$ .64
76.69
19.37
79.74
81.7$
81.$ $
60.60
7$ .69
TLSS
11.9$
10.4$
(9.61
69.29
6%67
68.3$
68.03
6$ .19
6L$3
6L42
68.$ 1

SL29
67.22
6$ .6$
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Sample P10 - Crack 2
Destructive Exam Adjusted Destructive Exam Final Data

Ariel
Posh/on

inch

SCC Ligament Ligament Ligament L/gament
Depth Humber Type/area Type/area Height
A wall (mmo2) (in'1) (mm)

Notes Ligamelrt Ligament
~ngle Number
(deg) Length Depth Length Depth

0.14 Ug.
Average Conected

0.925
0.950
0 975
1.000
1.025
1.050
1.015
1,100
1.125
1,150
1.175
1.200
1.225
1.250
1.215
1.30$
1.325
1.350
1.375
1,400
1.405
1,410
1,415
1,420
1.425
1.421
1,46S
1.469
1.414
1A19
1A64
1AST
1.444

89»
91«
91»i
92»
92'Yi

86'/i
85'Yi L~1 2
90»
6$»
82»
d)si
74» Li13
es»
72«
4d» Lite
75«
e2«
eTY.
59«
55'/i
51«
45»
37'/i
26»i
9»
0»
0»

19«
26»
26«
21'/o

15«
0»

Length 2.207
Max Depth 100
Avg. Depth 70 95

SCC

0.74354412 0.0011521 0.71d duette

0 4470253 0.0005929 0.350 ductte

sep. Ciactt

Tais Rxct
0.925 89.21
0.95 90.47

0.975 91.1e
1 92A4

1.025 92.05
1.05 65.77

1.075 65.10
1.1 90.46

1.125 62.62
1,15 82.19

1.175 67.45
I.2 1).ll

1.225 88 55
1.25 71 85

t.STS 46.$ I
1.3 74.56

1.325 52.13
LSs 57.26

1.315 69,03
1.4 55.42

1A05 51,28
1A1 44,58

1A15 37.4S
1,42 27.51

1.425 9.47
1A27 0.00

Length 2.14d
Max Depth 100.00
Avg. Depth 72.78

uded By 4C Cntenon

Le12

LetS

Le14

0.091
0.101
0.111
0.121
0.131
0.141
0.151
0.161
0.111
0.141
0.191
0.201
0.'211

0.221
0.231
0.241
0.251
0.261
0.271
0.241
0.291
0.301
0.$ 11

0.$ 21
0.$ 31
0.$ 41
0.351
0.361
0.$ 11
0.$ 41
0.$ 91
OA01
OA11
OA21
OA$1

OA41
OAS1
OA61
OA11
OA41
OA91
0.501
0.511
0.521
0.531
O.Sl1
0.551
0.561
0.571
0.581
AS91
0.401
0.611
0.621
OA31
0.441
0.651
0.661
0.671
0.681
0.691
0.101
0.711
0.721
0.7$ 1

0.741
O.TS1

0.741
0.771
0.741
0.791
0.401
0.411
0.421
0.431
0.441
0.$ 51
0.661
0.411
0.441
0.691

70.96
72.95
74.85
78.3d
77.34
77.85
78.3d
78.79
79.13
79,46
79.71
79 47
78 54
78.83
79.32
80.73
61.24
eo.so
79.95
79.14
78.37
77,73
77.34
77.38
77.91
78.99
80.1$
81,04
d1.60
81.75
61.5$
61.21
80.93
80.78
80.79
80.95
81,34
82.02
82.78
63.25
83.42
83.29
82.85
82.55
82.64
83.12
83.74

64.dT
85.42
85.05
85.70
87.31
87.74
88.04
88.22

66A2
88.32
88.13
87,64
87.58
87.40
81.49
81.88
88.54
88.94
S9.00
88.83
88.84
89.01
d9,10
89.05
89.04

89.18
e9.33
89.55
89.77
89.84
eg.et

70.94
72.95
14.44
76.36
17.$l
71.45
Td.$4
74.79
79.13
TSA6
19,71
79AT
76.44
T4.63
79.$ 2
40.7$
$ 1.24
$0.40
79.95
79.14
Td.$1

TT.TS
11.$4
71.$ 4

77.91
7$ .99
40.1$
41.0l
41.40
81.16
41.5$
41.21
40.9$
71.74
71/40
71.91
72.$ 4
7$ .02
7$ .74
74.25
7$ .94
7$ .85
7$ .42
7$ .11
7$ .20
TS.ST
74.30
74.94
75AS
75.94
40.34
41.02
41.6$
42.07
42.$ 7
42.55
42.71
4$ .20
4$ .10
42.90
42.42
42.35
82.17
40.44
SL27
81.9$
d2.3$
47.62
41.45
STAC
47.62
41.72
47.44
47.46
81.70
d7.80
87.95
84.14
4d.34
SSA6
49.81
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Sample P10 - Crack 2
Destructive Exam Adjusted Destrucbve Exam Final Data

Aaral SCC Liptment Vgtment Vgament Vpament Notis Vpamtnt Vpament
Poartion Depth Numbir Type(tres Type(arts Htlght ~nglt Number

inch SS will (mmA2) (in'2) (mm) (deg) Length Depth Ltngth Depth
r Tarte Extruded By 4C Cntenon

Length

0.901
0.911
0.921
0.93S
0.941
0.9$ 1

0.961
0.971
O.QSS

0.991
1.001
1.011
1.021
1.031
1.041
1.051
1.061
1.071
1.081
1.091
1.101
1.111
1.121
1.131
1.141
1.151
1.161
1.171
1.181
1.191
1.201
1.211
1.221
1.231
1.241
1.2$ 1

1.261
1.'271

1.241
1.291
1.301
1.311
1.321
1.331
1.341
1.351
1.361
1.371
1.3SS
1.391
1A01
1.411
SA21
1A27

89.78
89,73
89.84
90.17

89.76
49.73
89.44
90,17

90.67 . 90.67
90.91
90.83
90.54
90.2S
89.96
89.77
89.74
89.77
89.58
89.18
88 69
88.18
87.64
87.20
88 86
80.38
85.59
84.58
83 81
82.65
81.88
80.78
79 82
78.15
75 81
73 81
72 68
72,15
71.37
70.29
69 05
87.80
80.81
08.1 9
85 91
65.58
8$ .04
64.17
62.55
59.79
56.23
56.59
58.82
56.28
54.92
53.74
52.79
51,74
5022

QO.QS

90.83
90.54
90.2$
49.96
89.77
89 74
49.77
49.$ 4
49.14
44.49
SL14
47A4
47.20
84$ 6
46.34
8$ .$ 9
T6.23
7$ .1 5

74.29
73.32
72A2
71.4$
49.40
62A3
60A3
$9.14
$4.77
$7.99
$6.91

$ $ .47
$4A2
$ 3.43

$241
60.49
60.$ 6
60.02
59.1$
$7.$ 2

$1.20
$6.$9
$6.42
$6.14
S4.92
$3.74
$2.79
51.74
$0.12

0.16" Lip.
Average Corrected

Length
Msx Depth
Avg. Depth

2.146
90.91
72.65

2.146
90.91
69.03
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Destructive Exam
Sample P11 - Crack 1

Float Data

Axial
Position

inch

3CC
Depth
i/i well

Ligament
Humbles

Vgament
Type/arne
(mm'27

Vgament
Type/area

(ln'2i

Vgamem
Height
(mmP

(Votes Vgement
~ogle
(degi

0.16" Lig.
Length Average Conected

4 445
4t 443
4S 440
4 430
41820
41 410
41.400
4L387
~0.372
~0355
~0 341
~0 32$
~0 310
~0 294
~0 2T9
~0.253
-0.248
4t 232
~0,217
uS 201
4L1dd
~0.170
~0.1$ 5
~0.139
~0 124
~0 108
~0 093
~0 077
~0 052
~0 045
4t.031
A.015
0.000
0.01$
0.031
0.045
0.052
0.077
0.093
0.108
0.124
0.139
0.1$ $
0.170
0.1 85
0.19$
0.201
0.217
0.223
0.229
0.232
0.23$
0.248

Length
Max Depth
Avg. Depth

0
0

0%
80%
80%
91%
9$%
100%
100%
100%
100%
1 CP/i
100%
100%
100%i

100%
100%
100%
1 00%
100%
1CO%

100%
100%
100'/i
'l00%
100%
100%
100%
100%
100%
100%
100%
100%
100%
t00%
100%
100%
100%
1 00%
100%
1CO%

1 Cia/i
100%
1CO%

100%
100%
97%i

93%
88%i

73%
$1%

0%
0%

0.575
100

97.$ 5

Li02

t. 0$

tee

L 03

tA2

tA1

Li01

t.i03

No Exclusion Cntenon Applied

SCC

0.1352.09E44 0.28$ duttse

0.183 2.83E.04 0.218 duct Ie

0.125 1,9$ E48 0.175 duCOle

0.022 3.33EA>$ 0.137 ductse

At.$04
4A94

AA74

4A$4

4A24
4A14

Ar.3$4
A.374

41224
4L314

<.294
4t.284
41.274
A.264
<.2$ 4
4.244
A.234
A.224
4L214
4L204
At.194
A.tdc
4.174
A.1 64
4L1$4
41.144
4L134
4Lt24
W.ttc
4Lt04

4L084
4L074
At.064
W.0$4
At.044
W.034
4.024
4S.014

0.006
0.016
0.026
0.036
0.046
0.0$ 6
0.066
0.076
0.0$ 6
0.096
0.106
0.116
0.126
0.136
0.146
0.1$ 6

0.166
0.171

82.75
84.48
8590
87,07
66 07
88.92
d9.55
90 30
90 dT
95.75
97,9S
99,11

99.93
100.00
1CO.OO

100.00
1CO.OO

1CO.OO

1CO.OO

1CO.OO

1CO.OO

1CO.OO

1CO.OO

100.00
1CO.OO

100.00
1CO.OO

1 CO.OO

100.00
1CO.OO

1CO.OO

100 00
100.00
100 00
100.00
100.00
100.00
100.00
100 00
100.00
100.00
100.00
100.00
100.00
100 00
100 00
100.00
100.00
100.00
100 00

$ 2.76
$448
$$.90
$ 7.07
$L07 .
$$ .92
$9.66

90.87
96.76
97.93
99.11

S9.93
100.00
100.00
9$AS

SL4$
9$AS
9$AS
9$AS
9$AS
96AS
SL43
SSAS

96AS
SSAS
96AS
9$.01
9$ .01

96AS
9653

9663
96.$ 3

96.$ 3

96.$ 3

96.$ 3

96.$ 3

9$ .$9
98.$ 9
9$.$9
S$ .$9
9$ .$9
9$ .$9

100.00
100.00
100.00

100.00
100.00
100.00

99.8$

99.76
99.76
99.76
99.76
99.61

90.$ 3
89 89
89.17
88.34
d7.37
85.22

d3.15

902$
S9.6$

$$ .10
ST.13
$ $ .9$
$4.60
$ 2.92

99.$ 4 . 99.30
9S.99 98.74
95.97 S6.72
91.08 90.84

Length
Max Depth
Avg. Depth

0 57$
100.00
95.92

0.67$
100.00
9$ .61
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Destrucbve Exam
Sample P11 - Crack 2

Final Data

Axial
Position

Inch

SCC
Depth
N warl

Ugement
lvumber

Ligament
Typelarea
(mm'2l

Ligament
Type/area

(in"2)

Ligament
Height
(mm)

Hates Ligament
~ngle
(degl Length

0.16 Ug,
Average Corrected

.0.400

.0.380
4.350
~0.352
~0 340
ur.320
4.300
4 280
4 260
4.240
4k 220
0 200

~0.180
4kteo
%.140
4t 120
4t 100
4k 080
4t 060
4t 040
4 020
0 000
0 020
0040
0.050
0 080
0.100
0.120
0,132
0.140
Oiwe
0 156
0,154
0,1 68

Length
Max Depth
Avg. Depth

NO Exclusion Cntenon Applied

0.082 126 E-04 0.135 some ductse. 30 day

0.155 2.57E4St 0.247 scene ducats. 20 deg

0.558
95.81
75.08

0.0%
10'/ Several cracks <1 0% may extend beyond the mart at dxterent onentat ons
13%
13% Lure SCC. 90 deg
44%
82/i
83'/i L4)3 0.252 3.90E414 0.236 duttte. 90 deg
85%
87%
85%
91% L.02
90%
91%
95%
91'/i
83'/i
87% L411
87'/i
91i/i
85%
87%
95%
89%
93%
91%
92%
85%

71'%4%

45%i
30/i
19%
11%
0% Several cracks +10% may extend beyond the man bp at ddt. onentaoons

4AOO
~0.390
4k340
~0.37
~0.36
4t.3$

4t.SS
41.32

4.31
4.3
4.29
<.24
<.27
uk26
<.2$
4k24
4k23
4k22
4k 21

4.2
4kt9
4ktd
4.17
4i.td
A.1$
4.14
W.t S

4t.t 2

4.1 1

<.t
4k09

4kgr

%.0$

4LOS

%.02
W.gt

0
0.01
0.02
0.03
0.04
0.0$
0.06
0.07
0.04
0.09
0.1

0.11
0.12
0.13
0.14
0.1$
O.te

0.164

Length
Max Depth
Avy. Depth

27.33
32.64
37.37
4125
44,54
47.50
50.22
52.47
54 43
59.52
54 67
59.42
74.05
78 54
82.95
8$ .87
er,re
88 39
88 88
89.13
89.07
89 05
89,13
89.15
89.20
89 41
89.59
89 45
89.15
68.92
88.71
68.71
88.87
88.71
68 4S
684e
ede2
69.35
89,72
89.95
90.23
90.30
90.05
8929
88.30
Se.et
84.24
80.70
75.18
70.54
59,1 8

er.er
55.23
54.17
81.85
59.18
55.95
51.97

0.558

76 27

27.33
32.84
34.$ $
SSAS
41.81.
44.77
47.39
49.6$
51.60
56.80
60.92
6$ .67
70.31
74.48
79.20
82.12
44.01
64.6S
85.13
88.20
Sd.14
48.13
66.34
86.36
46A2
Sd.e2
66.80
67.$ 4

87.29
67.06
86.84
86.8$
87.00
46 84
86.60
ee.eo
d6.96
87.50
67.d$
d9.96
90.23
SO.SO

69.29
88.30
86.61
84.24
60.70
76.18
70.$ 4
69.1d
67.87
6623
64.17
61.4$
$9.1d
$$.9$
$1.97

0.$ 64

74.$ 4
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Sample P12- Crack 1
Destructive Exam Final Data

Axial
Poshlon

inch

SCC
Depth
% wall

Vpament
Jrumher

ugement
Type/area

imm "2)

ugam ant
Type/area

tinAS)

upament
Height
imm)

irotes ugament
~ogle
idep)

0.16 L)Q.
Leilpth Avefape Corrected

~0 371
<.350
<.325
-0.300
~0.275
~0.2$ 0
~0 225
~0 200
4) 175
~0.150
<.125
W 100
~0.075
4).050
~0.025
0.000
0 025
0.050
0.075
0.100
0.125
0.150
0.175
0.200
0.225
0.250
0.275
0.300
0.325
0.350
0.358
0.400
0.425
0.450
0.495
0.500
0.525
0.550
0.575
o.eoo
o.e2s
0.550
o.e)s
0.700
0.725
0.750
0.775
0.800
0.825
0.850
0.875
0.900
0.915
0.950
0.975
1.000

Le ri9th
Max Depth
Avg. Depth

0%
72%
84%
89'Ye

Qli/e
100%
97%
97%
95'Ye

95%
96%
95%
95Yi
95%
96/i
97 /e

95eee

98'Ye

95%
97%
99%

100%
t00%
100%
100%
97%
95Ye
74'Yi

50'/e

22%
0%
0%
0%
0%
0%
0%

96'/e
97'Ye

100%
100%
96%
99%

100%
100%
100%
100%
100%
100%
100%
91%
85%
83%i

0%
0%
0%
0%

1,288
100

Liol

Li02
L+03

L+04

L+0$

L+05
L+07

)to Exclusion Cntanon Applied

SCC
0.123 1.90E4)4 0.107 ductile

0.249 3.86E-04 0.1 91 ductte

1.400
0.029

2.17E.03
4.52E45

1.120 dutaN
0.045 ducate

0.113 1,75E4)4 0.118 duCMe

4).371
4)261
<4$ 1

4).341
4).331
4).321
4).31 t
4).301
4).291
4).241
<.271
%.261
4).2$ 1

4).241
4).231
4).221
~0.211
~0.201
4).191
4).tdt
4).171
4).tet
4).1 51
4).tit
4).131
4).121
4).1 1 1

4).tet
4).091
4).0$ 1

%.071
4).061
4).0$ 1

4).041
4).031
4).021
4).os 1

4).001
0.009
0.019
0.029
0.039
0.049
0.0$ 9
0.069
0.079
0.049
0.099
0.109
0.119
0.129
0.139
0.149
0.1$ 9
0.169
0.179
0.189
0.199
0.209
0.219
0.229
0.239
0.249
0.2$ 9
0.269
0.279
0.249
0.299
0.309
0.319
0.329
0.339
O.S49
0.3$ 9
0.369
0.379
0.34S
0.399
OA09
0.419
OA29

67.77
70.04
72 08
74.05
Te.oo
77.81
78.93
80.04
dl.03
86.72
90.37
91.97
93.10
93.93
94,5$
95,07
95 48
95.84
95.12
95.26
95 24
95.01
95.62
Q5.70
95.53
95.57
9$ .51
95.50
9$ .5$
95 83
95 69
9$ .72
95.7$
95.84
9$ .99
95.10
95.16
95 23
9S.31
9S.40
9S.54
9S.71
95.92
97,14
97.38
97.57
97.78
97.97
QS.20
QS 43
98 50
S8.71
98.83
98.92
98.95
9S.QS

98 84
QSA9
97.50
95.19
94.39
92.22
69.47
8$ 83
61.30
75.42
59.53
63.55
57.78
51.9$
45.18
40AQ
34.84
29.22
23.82
18.91
14,4Q

10 44
5.73
3.59
3.40

67.77
70.04
72.04
74.06
76.00
77.61
74.93

41 03
$6.72
90.37
91.97
93.10

94.$ $
9$ .07
9$ .4$
9$ .44
96.12
9$ .01
94.97
N.74
94.$ $

QeLSO

94.24
9iL23
94.24
SASS
94A2
94AS

94.$7
94.71
94.dS
96.1d
96.23
96.31
96AO
96.$ 4
96.71
96.92
97.14
97.36
97.$ 7
97.76
97.97
94.20
94AS
98.60
98.71
Qd.dS
94.92
94.9$
Od.93
94.$ 4
97.11
96.22
Qi.dl
93.01
90.$ 4
Sd.t 0
$4A6
79.92
74.04
64.16
62.28
$6A1
$0.$ 7
44.80
39.11
SSA6
27.S4
22A4
17.$ 3
13.11
9.06
6.73
3.$ 9
3.40

B-28



Sample P12 - Crack 1
Destructive Exam Final Data

Axial
Posit(on

Inch

SCC
Deprh
% well

Vpament
Humoer

Vpament
Type(area
(mma2)

Vgament
Type(area

Pni2)
No Exclusion Cntenon Apptred

Vgament Hotex Vpament
Hetght ~ngle
(mm) (Ceg)

OAS9
OA49
OA$9
OA69
OA79
0.449
OA99
0.$ 09
0.$ 19
0.$ 29
0.$ 39
0.$ 49
0.$ $ 9
0.$ 69
tt$79
0.$ 49
0.$99
0.609
0.619
0.629
0.639
0.649
0.6$ 9
0.669
0.679
0.649
0.699
0.709
0.719
0.729
0.739
0.749
0.7$ 9
0.769
0.779
0.149
0.799
0.809
0.819
0.829
0.839
0.849
0.8$ 9
0.869
0.879
O.SS9

0.899
0.909
0.91$

0.37
1 2.03
17,71
23 41
29.18
35.02
40.90
45.79
52.57
58.51
54.30
70.07
75 87
81.69
87.54
93 41
97.23
9880
99 03
99.23
99 41
99.52
99.55
99.55
99.55
99.50
99.51
99.70
99.80
99.89
99.95
99.90
99.51
99,10
98.45
97.55
95.75
95.50
94.80
9084
54.95
84 02
62.95
81,73
80.33
78.dg
15.75
74.43
71.75

S.ST

12.03
17.71
23A1
2$ .34
32.22
34.10
43.99
49.47
$ $ .71
61.$ 0
67.24
73.07
74.89
S4.74
90.61
94AS
96.00
96.23
96AS
96.61
96.72
96.76
96,76
96.76
99.$ 6
99.81
99.70
99.40
84.16
44.22

'3.$ 6
83.0$
42.39
81.$ 9
80.69
79.14
18.74
74.78
64.90
67.96
66.89
6$ .64
64.27
62.63
60.69
$8.37
$ $.69

0.16 Ug.
Length Average Conected

Length
Max Depth
Avg. Depth

1.285 1.246
99.95 99.SO
80.$ 0 77.27
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Desttucuve Exam

Sample P12 - Crack 2 (3+4)
Final Data

Axial
posit/on

inch

SCC Vgament Vgament Vgament Holes
Depth Number Type/area Height
A wall (mm igl (mmJ

0.16
Length Average

Ug.
Cottected

4 240
4 235
4 222
4.209
~0.195
4.1S3
4.170
4.157
~0.144
4.131
.0.118
4,112
-0 052
4 047
4.042
4.037
4 OS1

402e
4 021
4.015
0 000
0.125
0.13\
0.135
0.141
O tce
0,1$ 1

0.157
0.162
0 157
0 153
0.1 58
0.195
0.209
0.222
0.235
0 248
0.251
0,274
0.287
0.300
0.308
OvM3

Leftgttl
Max Depth
Avg. Depth

No Exclusion Cntenon Appted
0%

29%
55%
62'/i
TOYi

do'4
TTYi
7&i
58%
43'/i
18%
0%
0%
0%

27%
32%
34'Yi

27%
13'Yi

0%
0%
0%
5%

29%
33%
34%
S5'Yi

31%
22%

OYi

0%
0%i

34%
60'/i
70%
79'/i
82'/i
83%
60%
68%

0%
0%

0.54S
82.78
29.90

C3. tto Sgaments

C2b. no Igatnents

C4, no agaments

4.240
4.2SO

4.210
4.200
ia190
4.180
4.170
4.1 60
4.1$ 0
4.140
4.130
4.120
4.110
4.1 00

4.080
4.070

4.050
4.040
4.037
4.030
4.020
4.010
0.000
0.010
0.020
a030
0.040
0.050
0.060
0.070
0.080
0.090
0.100
0.110
0.1 20
0.130
0.1 40
0.1 41
0.150
0.160
0.170
0.180
0.1 90
0.196
0.200
0.210
0.220
0.230
0.240
0.250
0.260
0.270
0.280
0.290
0.300
0.308

SS.09
$8.71
58.30
$6.94
54.30
$0A2
47.06
44.12
41.52
41.$ 2
39.22
35.90
33.97
32.16
29.67
2$ .63
21.09
16.83
1a05
9.87
7.39
607
6.07
6.07
6.07
6.07
6.07
6.07
6.07
4.3$
2.76
2.7$
4.11
6.13
7.63
7.63
7.63
8.12
10.09
12.$ 6
16.17
20.20
24.63
29.33
34.15
39.02
43.78
47/$ 7
49.58
50.21
48.19
49.60
$2.91
56.69
60A1
62.65

64.S6

Length
Max Depth
Avg, Depth

0.54S
64.86
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Sample P12 - Crack 5
Destructive Exam Final Data

Axml
pot(don

inch

SCC
Depth
% well

Vgement
Numher

ugament
Type/area
(mmo2)

L/gament
Typelarea

gn'2j
No 8xclumon Cntenon Applied

Vgament Notes Ligament
Height ~ngle 0.16 Ug.
(mm) (Ceg) Length Average Corrected

~0 898
~0 885
~0 675
~0 847
~0.837
~0.827
4 817
~0 607
~0 797
4.787
4.777
4.7d7
4.757
4 715

Length
Max Depth
Avg. Depth

Oyo

2) o/o

52o/o

Tao/o
Tgo/o

85'/o
ddo/o

88 /o
87o4

90SS

90%i
ddo/o

83SS
Otro

0.181
90.25

4.$ S6

4.$ $ 6
4.S76
4.866
4.$ $6
4.$ 46
4.$ 36
4.$ 26
4.$ 16
4.$ 06
4.7S6
4.7$ 6

4.776
4.766
4.7$ 6
4.746
4.736
4.726
4.716
4.71 5

6$ .4$
67.96
69.$ d
71.73
73.21
74.16
74.68
73.80
71.79
6$ .$ $
67.73
64.68
6$ .00
64.$ S

64.1$
62.98
61.16
$$ .SS

$6.0$
$2.63

Length 0.181
Max Depth 74.6d
Avg. Depth 69A4
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Sample 10/22 - Crack 1
Destructive Exam Final Data

0.16 Ug.
AxiafPOQacn Depm Length Average Corrected
No Exclusion Cnterion Applied Also No Avg. over Length of crace. Avg. Msx. Depth ~ Avg, Depth ~ 21L21%

0.000
0.020
0.0cO
0 060
0.080
0,100
0.122

0.00
12.00
24.00
3c.OO

38.00
32 00
0.00

Length
Max Depth
Avg. Depth

0.122
38 00
23 21
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Sample 21/43- TSP 1H - Crack 1

Destructive Exam Final Data

Axial Poseon

0.515
0 475
0.425
0.385
0 383
0.335
0.295
0.255
0.2'15
0.155
0.125
0.085
0.035
%.005
41.045
41.095
4.135
4.185
4.225
~0.265
%.305
41.$ 55
<.395
%.445
4.476

0.00
0.54
0.75
0.98
0.98
0.98
0.92
0.85
0.65
0.37
0.37
0.37
027
0.24
024
0.22
0.24
0.31
0,40
0,53
0.55
0.5$
0.67
0.52
0.00

0.$ 15
0.$ 0$
OA9$
OASS
0.47$
OASS
OASS
0.44$
0.43$
OA2$
OA1$
OAOS

0.39$
0.38$
0.37$
0.36$
0.35$
0.34$
O.SSS

0.32$
0.$ 1S

0.30$
0.29$
0.18$
0.27$
0.26$
0.2$ $
0.24$
0.23$
0.22$
0.21$
0.20S
0.19$
0.185
0.17$
0.16$
0.15$
0.14$
0.1$ S

0.12$
0.11$
0.105
0.09$
0.08$
0.07$
0.06$
0.0$ $
0.04$
0.0$ $
0.02$
0.01$
O.OOS

+.005
4t.g t 5
<.025
~0.035
%.045
41.0$ $

41.06$
<.07$
41.08$
<.09$
%.10$
A.t1$
<.12$
A.1 SS

<.14$
41.1 55
%.16$
%.17$
%.165
<.19$
A.205
<.21 5
<.22$
%.2$ $
4t.245
%.2$ $
%.26$
%.27$

4$ .67
46.80
46.89
47AO
48.23
$1.44
54.7S
$7A4
59.42
6$ .$9
70.$ 6

74.6$
TTA5
80.14
82.16
4$.80
85.09
84.0$
46.62
d8.$ 1

89.81
90.$ 0
dd.48
86.41
8$ .81
dttdd
77.62
74.0$
70.$$
67.12
6$.79
60.$ 6
$7AS
$4AO
51AT
48.6$
46.00
4$ .$$
41.14
$9.12
$7.21
$$.$9
34.24
S$ .21
$2.44
31.68
30.91
$0.1 5

29.38
24.$ 9
27.78
16.9$
26.09
2$ .32
24.71
24.24
23.91
2$ .74
2$ .69
2$ .76
2$ .96
24.29
24.71
2$.2$
2$ .9$
26.74
27.70
28.68
30.23
SETS
$$.$ 5

SS.SS

37.20
39.02
40.8$
42.57
44,18
4$ .68
47.08
48.$ 8

Length 0 fail
Max Depth 98.00
Avg. Depth 50.27

0,16
Depth Length Average

No Exclusion Cntenon Applied

Ug.
Corrected
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Sample 21/43 - TSP 1H - Crack 1

Destructive Exam Final Data

Arrat Pot@on Depth Length
4L265
4L29$
%.30$
4L31$
41225
4.335
4.345
4L35$
4L365
4L37$
4L36$
4L395
4AOS
4A1$
4A2$
AA3$
4L44$
4ASS
PASS
4L47$
4tAT6

0.16"
Average

49.7$
$1.19
$2.70
S4.29
$$.$1

$6.40
$7.00
$7.12
$7.03
SS.93
$3.60
50.67
47.46
47.03
46.$ 6
46.10
4$ .$ 7
44.6$
43.26
41.24
36.37

Ug.
Correctett

Length
Max Depth
Avg. Depth

0.991
90.$ 0

~ 49.25
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Sample 21/43- TSP 1H - Crack 2

Destructrve Exam Final Data

Axrar po sroon

0.055
0.025
4 025
4 050
4 055
4.105
4.155
4,195
4 212

Length
Max Depth
Avg. Depth

0.00
042
0.48
0.50
0.48
0.42
0.44
0.35
0.00

0.277
500

39.37

0.16
AverageLength

No Exclusion Cntenon A
0.06$
0.0$ $
0.04$
O.OS 5

0.02$
0.01$
aoos
4.00$
4.01$
4.02$
4.03$
4.04$
4.0$ $
4.06$
4.07$
4.06$
4.09S
4.10$
4.11$
4.12$
4.1SS
4.14$
4.1$ $

4.16$
4.17S
4.165
4.19$
4.20$
4.212

pptreo
31.67
SS.SO

34.69
3$.69
sass
37.74
Sd.SS

36.7S
39 OS

41.$ 0
4337
44.65
4$&
45A4
4$Ad
4$.34
4$ .01
44.$ 0
43.79
41.60
Sd.gl
38.24
37.$ 9

36.9$
36.33
3$ .74
3$.17

3%51

Ug.
Corrected

Length 0.277
Max Depth 4$Ad
Avg. Depth SS.SS
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Destructive Exam

Sample 21/64 - Crack 1

Final Dsts

Axial Pos tion Depth Length
0.16" Ug,

Awrsge Corrected

0
0.01
003
00$
0.08
0.11
0.14
0.15
0.15
0.17
0.2

0.23
0.25
0.29
0.31
0.32

0
20
32
48
75
80
92
95
95
88
88
55
40
24
20
0

Length 0.320
Max Depth 95 0
Avg. Depth $8 $5

Exclusion Cntenon la Applied
0.00 40.67
0.01 44.33
0.02 47AS
0.03 $0.17
0.04 $2.77
0.0$ $$.29
0.06 $7.73
0.07 60.00
0.08 6512
0.09 67.76
0.10 71.76
0.11 7$A1
0.12 78.71
0.13 81.$3
0.14 63.2$
0.1S 8280
0.16 63.18
0.16 81.69
0.17 79.80
0.18 77.$ 3

0.19 74.86
0.20 71.6$
0.21 67.88
0.22 '3.76
0.23 $9A1
0.24 $3.76
0.2$ $1.13
0.26 48.67
0.27 4$ .86
0.2S 42.62
0.29 38.83
ODO 3$ .33
0.31 32.20
0.32 29.$ 6

Length 0.32
Max Depth 83.80
Avg. Depth 60.40
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Destruchve Exam
Sample 12/32 - Crack 1

Final Data

AxialPoteen

Uga ment

(in~2) Length
No Exciusion Cntenon Apphed

0.16
Average

Ug.
Corrected

0.375
0 345
0.285
0 255
0 225
0.105
0,185
0.135
0.105
0.075
0.045
0.015
Z 015
<.045
4i 075
~0.105
%.135
4.155
A.1 05
4i 225
<255
~0 285
~0 315
4 327

Length
Max Depth
Avg. Depth

O.CO

50 50
70.00

52.00
39.00
38.00
37.00
40.OO

48.00
50.00
43.00

47.CO
d1.CO
87.CO

92.00
95.CO

97.00
78.00
48.00
0.00

0,702
97,00
59.42

2,24E.02

T.BOE43

B.OOE414

8 20E43

0.37$
0.365
0.3$ $
0.34$
0.33$
0.32$
0.315
O.SOS

0.20S
0.28$
0.27$
0.26$
0.2$ $
0.24$
0.23$
0.22$
0.21$
0.20$
0.19$
0.18$
0.17$
0.16$
0.15$
0.14$
0.13$
0.12$
0.11$
0.10$
0.09$
0.04$
0.07$
0.065
0.0$ $
0.04$
0.03$
0.02$
0.01$
O.OOS

%.00$
%.01$
%.02$
%.03$
%.04$
<.0$ $
<.06$
<.07$
%.08S
<.00$
<.105
A.tts
A.12$
~0.13S
C.14$
A.1ss
%.165
<.1 7S
%.18$
%ASS
%205
<.21$
%.22$
%.23$
%.24$
42$ $
4.26$
+.27S
a.245
<.29$
%DOS
%.31$
%427

Length
Max Depth
Avg. Depth

44,59
47.23
49.27
50.04
52.33
53.07
53.28
53.08
$2,94
55.98
58.02
58.65
58 43
57.56
58.44
ss.or
SSAB
51.67
40.71
47,7d
46.12
44.71
43 00
4L45
43.35
4320
43,04
42.88
43.02
43.27
43.65
43.04
44A3
45.12
45.02
ae.es
4729
47,65
48.04
48AT
4020
50.45
52.24
54 40
58.80
50.16
81.78
64.S9
67,59
70.51
73.31
7d.oo
re.re
81.61
84.53
87.20
d0.22
90.59
01.08
00.47
88.7d
88.37
81.05

70.53
TS.SO

77.23
75.72
73 91
71,70

0.702
01.08
50.93

44.69
47.23
49.27
$0.04
$2.33
53.07
$3.24
SLOI
$2.04
44.02
$0.99
$1.82
$ 1.39
50.$ 3
49Al
44.04
46A2
44.63
42.67
40.75
39.09
37.67
36AT
36A2
SL32
36.16
4L04
42,84
4L02
4%27
4L14
43AS
4%02
44.61
4$A1
46.14
4L64

47.39
47.82
4L$4
49.40
$ 1.$ 8
SL44
$6.1$
$6.3$
$8.96
62.27
6$ .'27

64.19
70.99
TS.64
76A4
79AS
82.3$
8$.02
87.04
IL41
44.90
ILSO
46.$ 9
8*20
41.06
4028
70.$ 3
74.$ 0
77.23
7$ .72
TL91
71,70
64.06

0.702
SL90
$7.$ 4
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Destructive Exam
Sample 1 - TSP 3H - Crack 1

Adjusted Desttucbve Exam Final Data

Axial
Position

inch

4 354
4 350
4350
4.345
4 340
4 324
4.316
4 3CO

4.280
4 260
4 240
4.220
4 200
4.180
4.160
4.140
4.120
4.) 00
~0 080
~0 060
4 040
4.020
0.000
0 020
0 040
0.060
0 0$0
0.100
0.120
0 140
0.150
0.180
0 200
0.220
0.240
0.250
0.280
0.300
0.320
0.340
0.344
0.370
0.37$
0.380
0.388
0.394
0.398

Length
Max Depth
Avg. Depth

0%
14%
14%
14%
0%
0%
0%
1$%
22%
37%
41%
50%
43%
43'/i
40%
42%
37%
Sd%
43'/i
42'/i
46%
$4'Yi

54'Yi

$2'/i
44%

38%
~ $ %
44%
5$%
43%
55%
34%
49%
34%
32%
32%
33%
32%
16%
1$%
0%
0%
12%
0%
0%i

11'%%

LQ
L10

LY
LO

L11

LS

L4

1.1

L12

L13

L15

0 762
5$ .71
34 43

SCC Ltgsment
Depth Number
%watt

ugsment Ugsment
Type/Ares Height
(mm'2) (mm)

Notes

end of fvMCrack

end ol cohbhuous clack stray

ovens pping cracks. ddfereht planes

ovehsppng cfscks, dlfferefllphhes

ovensppng cracks. Ikffeteht planes

ovehspplhg cracks. different planes

ovehappvtg cfscks, tsffefefltcranes

oveltappihQ cfscks. ddfefetll planes

'elxl of conbfluous ctsck alray

end of fast clack

Cntenon
4.354
4.360
4.3$ 3
4.345
4.340
4.324

Tads Excluded By 4C
4.3'15 0.00
4.3(O 14.84 Ld
4.280 22.04
4.250 372)
4 240 40 87 L9
4220 49.95 L10
4.200 43.13
4.180 42 59
4.150 39.71
4.t40 42.2$ LT
4.120 35 67 LO
4.100 38.04 L11
4 080 42.64
4 050 42.04 LS
4O4O 464O
4.020 54.33
0 OCO 53.89 L4
0 020 $1.93
0 040 44.35
0 060 37.62
0 080 4 ASS
0.100 43.78 L3
0.120 $4.$ $
0.140 43.13 L2
0.160 5$ .71
0.180 33.89 L1
0.2CO 48.87 L12
0.220 34.2$
0 240 32,1$
0.260 31.71 L1 3
0.280 33.31
0.300 31.93
0.320 15.44 L16
0.340 14.$ $
0.344 0 CO

0
14

14

14

0
0

0 370
0.37$
0 380
0.388
0.394
0.398

0
12
0
0
11

0

Length 0.56
Max Depth $$ .71
Avg. Depth 39.18

Ltgament
Number

Length Depth Length Depth

4.3)6
4.306

4.2$ S

4.276
4.266
4.2$ 6
~0.246
4.238
4.226
4.216
4.206
4.196
~0.186
~0.176
4.166
4.1$ 6
4.146
4.136
~0.126
4.116
4.106
4.096
4.086
4.076
4.066
4.0S6
4.046
4.036
4.025
4.016
4.006
0.004
0.014
0.024
0.034
0.044
0.0$ 4
0.064
0.074
O.gd4
0.094
0.104
0.114
0.124
0.134
0.144
0.1$ 4
0.164

'.174
0.184
0.194
0.204
0.214
0.224
0.234
0.244
0.2$ 4
0.264
0.274
0.2d4
0.294
0.304
0.314
0.324
0.334
0.344

2VL86
27.10
29.0$
SOAO
31.37
32.19
32.8S

33.74
36.18
38.06
39.36
40.3$
41.12
41AS
41.68
41.8$
41 83
41.$7
41.37
41.$ 3
42.06
42.73
43AS
44.19
44.91
4$A4
4$ .76
46.03
46.18
46.27
46.48
46.67
46.7$
46.96
47.46
47.88
47.79
47.42
47.29
47.13

4$ .44
4$ .09
4$ .0$
44.79
44A4
44.06
43.44
42.70
41.99
41.22
40.14
SS.97
37.93
36Ad
34.37
32.24
29.86
29.42
28AS
27.18
26.29
2$ .67
2$ .02
24.32
2SAS

0.16 Ug.
Length Average Corrected

Length
Max Depth
Avg. Depth

0.66
4TAS
39AO
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Destructive Exam
Sample 1 - TSP 4H - Crack 1

Final Data

Axml SCC Ugsment Ugsment Ugament Notes
Position Depth Number TypelArea Height

inch % wall (mmi2) (mm)
0.16

Length Average
Ug.

Conected

4 380

4.340
4.320

~0.280
~0.260
4.240
~0.220
~0.200
~0,180
~ 0,150
4.140
~0.120
~0,100
~0.080
4 080
~0.040
~0.020
0 000
0.020
0.040
0.060
0.060
0.100
0.120
0.140
0.160
0,180
0.200
0.220
0.240
0.280
0.260
0.300
0.320
0.324

Length
Msx D
ATD

End o(SCC
Ugainent areas m be suppose later

Li 0.038 0.112 DUCTILE

DUCTILE

DUCTILE

0~ 0417 DUCTILE

0287 0 629 DUCTILE

0.134 0.28 DUCTILE

End o( SCC

0.708
e8.36
38.95

No Ex4usion Cntenon Applied
0%
15%
18'Yi

26%
33%

34%
34'/i
38%
33% L2 0.12 0.25
35%

41%
Sti/r
41%
45%
47%
56%
81%
eir/r
68%
48%
50%
43%
42%
55% L5
53%
40%i

28% Le
35%
38%
40%
24i/i
20%i
34% Ll
30%
11%
0'/i

4.$ 74

4.$ 24
4.$ 14

4.294
4.264
4.274
4.264
4.2$ 4
4.244
4.2$ 4
4.224
4.214

4.194
4.184
4.174
4.164
4.1$ 4
4.(44
4.($4
4.124
4.114
4.104

4.064
4.074
4.064
4.0S4

4.0$ 4
4.024
4.014

0.006
0.016
0.026
0.0$ 6
0.046
0.0$ 6
0.066
0.076
0.066
0.096
0.106
0.116
0.1 26
0.136
0.146
0.1 56
0.166
0.176
0.166
0.196
0.206
0.216
0.226
0.2$ 6
0.246
0.2$ 6
0.266
0.276
0.216
0.296
0.306
0.316
0.324

22A2
23.30
24.18
24.06
25.82
28.28
27.00
27.58
27.03
20.9'I
31.08
32,15
33.08
33.85
34.55
34.01
34.0$
35.14
35.61
38.17
38.78
37.47
38.17
38.08
40.10
41.58
43.16
44,72
48.31
48.00
40.75
51.04
51.88
52.78
Ss.eg
54,10
54.32
54.25
54.08
54.02
54.15
54.00
53.80
53.18
52.05
50.50
48.48
48.30
44.63
43.88
43.04
42.41
41.92
41.37
40.44
30,44
38.38
37.04
35.75
34.50
33.39
3228
30.97
29.17
20.09
28.78
2S.28
27.54
28.80
25 42
24.45
24,1 7

22A2
22.66
2$ .7$
24.$ 4
24.12
24.77
2$A9
26.07
2$ .08
2'7.0$

26.20
29.$ 0

30.22
31.00
31.69
32.06
32.09
32.71
SS.19

3$ .74
$4.$ $

36.12
36.82
37.61
38.76
41.$ 6
4$ .( 6
44.72
4MI

49.7 5
$1.04
$1.66
$ 2.78
6$ .69
$4.19
54.$ 2

$4.2S
$4.06
$4.02
$1.18
$ 1.1$
$0.8$
$0.20
49 09
47.$ $
42.29
40.11

$7.49
36.6$
36.22
3$ .7$
$ $.18
34.2$
332$
32.1 6
3$.8(
32.$ 2
31.24
SO.I 6
29.0$
27.7$
29.1 7

29.09
26.76
26.26
27.$ 4
26.60
2$ A2
24AS
24.17

Length
Max Depth
Avg. Depth

0.708
54.32
38.88

0.708
$4.S2
$6.72

B-39



Destructive Exam
Sample 2 - TSP 1H - Crack 1

Adjusted Destructive Exam Final Data

Ax let
Position

Inch

SCC
Depth
% watt

Ugament
Numser

Uganlent U9ament
TyperArea Type/Ama

(mm"2) On'2)

Notes Ugament
Stumper

Depth Length Depth
0.14 Ug,

Length Avefaoe Corrected

~0.47
~0.45
444
4.42
4.40

~0.34
~0.32
~0.30
~0.29
~0.28
~0.28
~0.25
4.24
~0.22
~0.20
~0.1S
~0.15
~ 0.15
~0.1 ~

~0,12
~0 10
~0.09
~008
~005
~00$
~0.04
~0.02
~0.0$
0.00
002
003
0.04
0 OS

0.08
0.10
0,12
0.14
0.16
0.18
020
022
0.24
025
0.28
0.30
0.32
0.34
0.35
0.38
040
0.42
0,44
0.45
045
o.ae
0.47
0.46
046
0.51
O.dt
0.52
0.53
0.54
0.54

length
Max Depth
Avg. Depth

000
0.02
0.03
0,09
0.$ 6
0.14
0.12
0.08
0.15
0.16
015
0.15
0.17
0.1$
023
0.20
0.21
021
0.22
023
0.22
0.21
0.28
029
020
02$
o2e
0.2$
029
0.33
036
o2e
03$
04d
045
038
037
030
037
030
023
016
01$
015
028
032
019
028
02$
005
022
020
0.14
000
000
008
009
0.07
0.08
ON
0.00
0.05
0.10
0.05
005
0.00

1014
48 00
20.17

l23 0.00$

L24 0.018

L25
L24

SCC
0.050

L14 SCC

L13
L12
L11
L10
Lg
LS

SCC
000$
0.009
SCC
SCC
SCC

LT
Le
LS

SCC
ecc
0 007

la 0.032

0.030

0.005

l21 0.009
L20 SCC
L19 0.027
L18 0.015

L17 0 011
L16 scc
L$ 5 SCC

7.4E46

2.4Eae

7.8Ea5

1.3E4$

4.2Ea5
2.3Ea$

1,7Ea$

7.7Ead
1AEae

1.2Eae

4.9Eae

4.5Eae

1,4Eaa

7.1Eae

start ot clIck snd elfay

~nd of nlalfl crack

ehasow separate cack

Sha".low separate CraCk

end 0( cfsck allay

7
a.440
aA20
a 400
a.380

a.340
a 320
a.300
a.292
a.280
a.260
a.250
a 240
a.220
a.200
a.180
a,150
a.152
a,140
a.120
a.100
a.ogo
a.odo
a 080
~0 050
a.040
~0 020
~0 012
0.000
0.020
0.028
0.040
O.OSO

0.080
0.100
0.120
0.140
0.150
0,180
0.200
0.220
0.240
0250
0.280
0.300
0.320
0.340
0.350
0.380
0.400
0.420
0.435

0.00
8.9$
15.4$
13 50
12.38

44
15.27
1d.22
14.5$
1$A2
17.31
1$ .27
23.20
19.78
21.38
21.31
2t.89
23 49
22.33
21.24
28.00
29.31
20.36
2$9$
28AO
24 51
28.95
33AS
35.78
28.16

48.00
45.09
37.89
37,24
29.98
3S.9$
29.95
22.59
18.47
14.75
14.98
27.71
31.71
19.42
27.93
24.87
e.47
21.75
19.71
13.89
000

Length
Max Depth
Avg. Depth

0.878
48

22.71

ads Exchlded

L25
L24

L21
l20
L19
L1d

L17
L18
L15

L14

L13
L12
Lt1

L10
t.g
Ld

LT
Le
Le

L4
0.446 0.00
OA$2 8.44
0 450 9.24
0.470 7.27
0.480 8,2$
0.484 ON
0.508 0.00
0.512 5.82
0.520 9.95
0.530 4.58
0.540 4.58
0.544 0.00

Gy 4C Cntenon
~0.470 0.00
~0,460 1.95

aA40
aAso
aA20
aA10
aA00

a.s40
a.syo
a.s60
a.s$ 0
a.sao
a.sso
a.S20
a.310
a.soo
a.290
a.240
a.270
a.260
a.2$ 0
a.240
a.230
a.220
a.210

a.190
a.140
a.170
a.160
a.160
a.tao
a.tso
a.$ 20
a.110
a.100

a.oso
a.070

a.0$ 0

a.020
a.010
0.000
0.010
0.020
0.030
0.040
0.0$ 0
0.060
0.070
0.040
0.090
0.100
0.110
0.120
0.130
0.140
0.150
0.160
0.170
0.140
0.190
0.200
0.210
0.220
0.230
0.240
0.2$ 0
0.260
0.270
0.240
0.290
0.300
0.310
0.320
0.330
0.340
0.3$ 0
0.360

10.59 $ 0.$ 4

11.55
11.75
11.95
12.21
12.48
12.62
$ 3.$ 2
13.50
13.77
1 ~,05
1 ~ .35
15.20
15.88
16.38
16.78
17.05
17.37
17.69
1d.02
$ 8.5$
19.22
20.05
20.39
20.69
21.08
21.48
21.88
22.33
22.83
23.49
24.31
24 83
24 81
25.57
28 68
27.67
2d.52
29 43
30 08
30 71
31.28
31.71
32.04
32.53
33.02
33.24
33.27
33 51
33 50
33.31
32.99
32.88
32.20
31,54
30.68
30.30
30.17
30.31
30.04
29.14
28.05
27.20
28.55
28.20
25.dg
24.63
23.74
23.11
22.64
21.99
21.44
20.91
20.42
19.72
1S.89

11.29
11A9
11.14
11.39
11.6$
1$ .79
12.20
12.$ 4
12.46
$ 3.$ 9
13.14
1 404
14.$ 4
1$ .2$
1$ .63
1$ .41
16.11
16A4
16.77
17.82
18.$ 3
19.36
19.70
20.10
20A4
20.49
21.23
2$ .94

23.21
24.03
24.34
246$
2$A1
26.50
27.$ 1

24A6
29.27
29.92
30.54
31.10
31.$ $
31.40
32M
32.43
33.$ 6
33.$ 4
SSA2
SSA2
33.23
32.91
32.$ 9
S2.12
31.$ $
SOA4
29.ST
29.73
29.44
29.60
24.79
2787
26.$ 1

2$ .97
2$ .$ 1

2$ .00
24.14
22.01
21.37
20.91
20.26
19.71
19.$ 4
19.04
14.34
17.$ 2

10.$ 210.57
10.38 10.12
10.50 10.24
10.87 10.4$
11.22 t0.96
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Desuuctive Exam

Axial SCC Ugament Ligament Ugament
Posmon Depth Number Type/Area Type/Area

inch '/iwall (mma2) (in*2)

Sample 2 - TSP 1H - Crack 1
Adjusted Destructive Exam Fina I Data

Ugament
Number 0.16 Ug.

Length Depth Length Depth Length Average Conected
Tails Excluded By 4C Cntenon

0.$ 70
0.$ 80
0.$ 90
0.400
0.410
OA20
OASO
OA$6

18 91 17.5$
19.01 17.6$
19.21 18.16
19, ~ 1 18.$ 7

19.5$ 1 8.59
19.54 '1!.50
19 09 18.04
18 48 17.42

Length
Max Depth
Avg. Depth

0.875 0.876
$$ .51 $$ .42
22.4 $ 21.76



Destrucbve Exam
Sample 2 - TSP 3H - Crack 1

Adjusted Destructive Exam Final Data

Axoal
Position

inch

SCC
Depth
/iwall

Logament Ugament Logamem Notes
Number Type/area area

(mmi2 I (inchi21

Logamellt
Number

Length Depth Length
0.16"

Depth Length Average
Ug.

Corrected

4.281
~0.280
~0 250
~0.240
4.226
4.224
4.220
4.200
~0,192
4.180
4.160
4.140
~0.120
4,112
~0.100
4 080
~0.080
~0.044
~0 040
~0.020
0.000
0 020
0.040
0.050
0.072
0.084
0 100
0.112
0.120
0.140
0.1 60
0.180
0.200
0 220
0 240
0.250
0.2SO
0.300
0.320
0.340
0.360
0 380
0 400
0.420
0.433
0.448
0 460
0.480
0 492

Len9th
Max Depth
Avg, Depth

0%
5%
0%
0%
0%
1o/i

2%
6%
2%
12%i

22%
32/i
15%
11'/i
19%
21'/i
1d/i
15%
28%
25'/o

30%
30'yi
27%
14%
0%
0%
5%

'iAi

17%
'l8%
13%
10%
12%
12%
11'Yi

12%
8%

5%
d%
7%
10%
4%
5%
0%
0%
1%
2%
0%

0.773
31.71
11.52

L4

l.3

LI

0.012 1.9E45

9% 0.000143298

15'/i 0.000233857

0.009 0.000

end of SCC

end olin crack

~nd of SCC

Tais Exclud
4.192 0.00
4.180 11.58
4.150 21.95
4.140 31.71
4.120 14.84
4.112 10.98
4.100 18.82
4.080 20.73
4.050 18.18
4.044 15.05
4.040 28.29
4.020 24.51
0.000 29 60
0.020 29 60
0.040 27A9
0.050 LL47
0.072 0.0(O
0.084 0.000
0.100 5.00
0.112 5.00
0.120 18 87
0.140 18 33
0.180 13 3S
0.180 9.80
0.200 12,15
0.220 11.71
0.240 11.05
0.250 12.07
0.280 0.00

Length OA72
Max Depth 31.7t
Avg. Depth 1528

ed By 4C Cntenon
4.2d1
4280
4250
4240
4.22d

L3 4224
4.220
4200

0.300
0.320

L1 0.340
0.380
0.380
0.400
0 420
OA33
0.4l8
0.480
0 480
0.492

9
5
5
7

10
4
5
0
0

2
0

4.192
4.182
4.172
4.162
4.1S2
4.142
4.132
4.122
4.112
4.102
4.092
4.0$ 2

4.072
4.062
4.052
4.042
4.032
4.022
4.012
4.002
0.008
0.01$
0.02$
0.03$
0.04$
O.OSS

0.068
0.07$
0.0$ $
0.09$
0.10$
0.118
0.12$
0.13S
0.14$
AtSS

0.1 68
0.1 7$
0.1$ $

0.19$
020$
0.218
0.22$
0.23$
0.24$
0.2$ 8
0.26$
0.27$
0.2$

Length
Max Depth
Avg, Depth

17.25
17.27
17.47
17.72
17.88
17.92
17.83
18 07
18 58
20.05
21.0l
21.83
22.34
22.58
22,44
22.50
22.94
23.22
22.49
21.34
20.21
19.31
18.52
18.35
18.11
17.50
IT.IO
15,35
15.34
14,19
13.07
12.08
11,15
10.53
1028
10 55
11.32
11.95
12.12
11.90
11.77
11.40
10.91
10.49
10.21
10.05
10 07
10.01
9.01

0 472
23.22
18.23

16.22
16.23
16A3
16.6$
16.84
16.$ $
16.79
15.33
15.85
IT.N
1$ .31
19.09
'I9.60
19.82
19.71
'19.$ 7
20.21
21.53
20.79
19.6$
1$ .51
17.61
16.71
16.56
18.00
17.50
16.99
16.25
15.24
14.0$
IIL97
11.97
11.05
IOAS
10.17
10.54
11.22

11.77
11.40
10.91
10A9
10.21
10.06
10.07
10.01
9.01

0.472
21.53
15.22
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Dtstructive Exam
Sample 2 - TSP 4H - Crack 1

Adiusted Destructive Exam Final Data

Axial
Position

inch

0 412
~0 400
~0.380
~0.380
.0.340
~0 320
4 300
4 280
4 270
4 260
~0 240
~0 220
~0 200
~0 102
~0.180
4.172
4.160
4.152
4140
4.120
.0.108
~0100
~0 080
~0014
.0 060
~0 Big
4 020
0 000
0 020
0.040
0.050
0.058
0 080
0.103
0.120
0.132
0.140
0.1 60
0,180
0.200
0 220
0.228
0.240
0.252
0.260
0.280
0.300
0.320
0.340
0.360
0.364
0.366
0.310

Length
Max Depth
Avg. Depth

SCC
Depth
% wall

0'/o

3%
5'4
5%
5'4
3'/i
5%
13%
144
10%
18%
19%
25%
19%
15%
15%
11%
eo4

15/i
27%
23'/i
32'4
51i4
514
51%
484
53'4
40/o
49%
48%
47'4
43'4
40'4
41%
36'/o
33'/o

31%
29'4
28%
28i/o

20%
15/i
1i%
13'4
'13%

9%i

13%
e%
3%
2%
4%
2'4

0.782
53 45
23.50

Ugament Ugament
Number Type/Area

immi2)

Ugarntnt
Type/Area

(ino2)

Notes

End oi SCC

L1

0.007

1.3E45

1.0E45

LS
L4
LS

LB

0.007
0.052
0 022

1.2E45
8,1E45
3 4E.05

Ovenappmg cracks
Ovtnappelly cracks

LT
Le
Ly

0.000
0.001
0,110

1.6E47
1,7E48
1.7E44 Ovenaptxng cracks

L10

L11

L12

0.038

SCC

Ovenappmg cracks

L13 0.048 7.5E45

L14
L15

0.007
0.000

1.1E45
1.4E45

L15 0.005 0.0E46

End ol SCC

5.8E45 Ovenappng cracks

Cnttnort
4.412 000
4A00 2.84
4.380 5.38
4.360 5.02
4.340 5.02
4.320 3 21

Teria Excluded Sy 4C
0.00 L1
12.58
1iA7 L2
18.08
1S 04
1027 L3
25.31 L4
1020 L5
15.13
15.49 Le
10.91
8.15
14.98
27.35
23 20 LT
32.00 LB
51.20 Lg
51.05
51.13
4S.07
53 45
49.31
ie.es
48.07
46.98
43.35 L10
39.56
41.3'1 L11
38.35
32.87 L12
30.08
20.09 L13
27.03
27.85
20.36 L14
14.98 L15

13.7455
12.8 L15

13.3818
0

4.300
4.260
4270
4260
4.240
4220
4200
4.192
4.180
4.172
4.150
4.152
4.1ig
4.120
4.108
4,100
4 080
4.01i
4 060
4 040
4 020
0.000
0.020
0 040
0.060
0.05S
0.080
0.100
0.120
0.132
0.140
0,160
0.180
0.2CO

0.220
0.226
0.2i

0.252
025
028

0.300 13 09
0.320 5.98
0.340 2.91
0.350 1.82
0.354 4.07
0.368 1,53
0.370 0.00

Length 0.5S
Max Depth 53AS
Avg. Depth 29.77

Uya ment
Number

Ltngth Depth Length Depth Length

4.30
4.20
4.28
4.27
4.26
4.2$
4.24
4.23
4.22
4.21

4.1 9
4.18
4.17
4.16
4.1$
4.14
4.13
4.12
4.11
4.10

4.08
4.07
4.06
4.0$
4.04
4.03
4.02
4.01
0.00
0.01
0.02
0.03
0.0i
0.0$
0.06
0.07
0.08
0.09
0.1 0
0.11
0.12
0.13
0.14
0.1 5
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23
0.24
0.2$
0.26
0.27
0.28

14.00
14.91
15.85
15.13
16.05
1 8.02
15.68
15.20
15.10
1644
17.87
18.30
10.33
20.66
22.58
24.53
26 ii
28.22
29.74
31.23
33.25
35.38
37.37
30 61
41.09
43.05
45.54
46.73
48.13
48.79
ie.eT
48.04
iTAT
46.74
45.97
45.07
43.91
42.53
4122
40.00
38.76
37.54
38.33
34.92
33.32
31.4i
29.70
28.12
2B.53
2i.50
2221
21.33
20.55
19.81
19.03
18.19
17.25
15.18
14.88

13.$ 4
1666
1$ .02
15.0$

~ 1 i.97
14.93
1i.$9
1i.12
1s.t t
1$A$
1 $.68
17.31
18.40
19.73
20A2
22.36
24.27
26.14
21.66
20.74
32.00
34.13
36.1 2
SS.SS

i0.14
42.71
44.20
4$ .48
i6.88
47.1 3
41.01
47.62
41.04
4632
4$ .$4
44.6$
iSAS
42.11
40.2$
30.03
ST.TS

36.57
3$ .36
33.0$
32.27
30.20
2$.07
27.33
2$.7i
23.70
21.42
20.$3
10.76
10.02
18.23
17.94
17.00
1$ .93
14.63

0.16 Llg.
Average Corrected

Length
Max Depth
Avg. Depth

0.5S
48,79

0.$ 8
47.62
20.03

B -43



Destructive Exam

Sample 2 - TSP 5H - Crack 1
Adjusted Destructive Exam Final Data

Axial SCC
Position Depth

Inch o/ wall

Ugsment Ugarnent Ugament Notes
Number Type/Area Height

lmm'2) (mm) Length

Ugsment
Number

Depth Length Depth Length
0.16 Uy.

Aversye Corrected

a 450
~0 440
~0.420
~0 400
a.380

a.340
a 320
a 300
a.280
a.260
a.240
a.220
a.200
a.180
a.160
a.140
a.120
a.100
a.080
a.oeo
a.040
~0.020
0.000
0.020
0.040
0.050
0.080
0.1 CO

0.120
0.140
0.150
0.180
0.200
0.220
0.240
0.250
0.280
0.300
0.320
0.340
0.350
0.380
0 400
0.420
0,440
o.ieo
0 480

Length
Msx Depth
Avg. Depth

014

eyo
10o/o

12yo
3)) L1

11'/o
13'h
)9yo
1914

1 Syo

teyo
14'/o

17'/o LS
td)4
21%
18o/o

eyo L2
23)a
24)S
Sayo

32%I
34%
3314
Seyo
41)a
40)s
37o/o

31 yo

17/o
Iayo

1 oyo

20yo
13yo

oyo

gyo
1$ yo

12yo
Syo

oyo
2)'5
1gyo
2oyo
1gyo
1$yo

13yo
teo/o

9'/o

0io

094
41.0
17.70

End of SCC

0.051 0,19 DUCTILE

0.074 02$ DUCTILE

END OF SCC

0.0$ 1 023 DUCTILE

Length
Max Depth
Avy. Depth

0.56
41

1d.53

Taols Excluded
a.380 0.00 L1
a.350 11.00
a.340 13.00
a.320 19.00
a.300 19.00
a.280 15.00
a.250 15.00
a.240 14.00
a.220 17.00 L3
a.200 18.00
a.180 21.00
a.150 16.00
a.140 S.oo L2
a.120 2$ .00
a.100 24.CO

a.odo 34.00
a.oeo 32.00
a.040 34.00
a.020 3$ .03
0.000 35 00
0.020 41.00
0.040 40 00
0.050 37.00
0.080 31.00
0,100 17.00
0.120 14.00
0.140 10.00
0.150 20.00
0.1SO 13.00
0.2CO 0.00
0.220 9.00
0.240 1$ .00
0.250 12.00
0.280 $ .00
0.300 0.00
0.320 21.00
0.340 19.00
0.350 20.00
0.380 19.00
0.400 15.00
0.420 13.00
OA40 15.00
0.450 9.00
OA80 0.00

By 4C Cntenon
~OA50
~0,440
a.420
a.400

000
$ .$3

10.2$
11.$ 6

a.$ 40
a270

Axssg

adso
a.S20
4LSto

a.290
a.240
a.270
a.260
a.2$ 0
a.240
a.2$ 0
a.220
a.210
a.200
a.i go
a.1do
a.170
a.160
a.160
a.tao
a.1$ 0
a.1 20
a.110
a.ioo
a.090
a.odo
a.oyo
a.060
a.oso
a.040
a.oso
a.o20
a.o1o
O.ooo
0.010
0.020
0.0$ 0
0.040
0.0$ 0
0.060
0.070
0.040
0.090
0.100
0.110
0,1 20
0.1$ 0
0,140
0.160
0.160
0.170
0.180
0.190
0.200
0.210
0.220
0.2$ 0
0.240
0.2$ 0
0.260
0.210
0.280
0.290
O.SOO

0.$ 10
0.$ 20
0.330
0.$ 40
0.$ $0
0.$ 60
0.370
0.$ 80
0.$ 90
OAOO

OA10
OA20

12.72
1$ .1$
13.32
13.$ 0
13 69
13.79
13 80
13.91
14.09
1$ .12
1$ 6$
16 3$
15 88
17.26
17.38
17.03
15.38
15.18
16.$ 3
17.0$
17,$3
1S.29
19 ~ 1

20.$ $

21.$ 0
22A4
23.4 1

24.32
2$ .12
2$ .91
25.8d
2d.09
29.74
Si.es
33.09
34.CO

34,79
3$.38
3$ .$0
$4.91
33.97
33 OO

31.88
30.$9
29.21
28.1$
27.29
2e,is
24.8$
22.52
20.24
16.1$
15.41
)4.94
13.82
12,79
12.09
11.$ 9
10.97
10.29
9.$ 9
9.62
9.97
9.97
10,12
10.$ 0
11.29
12 44
13.29
13.76
13.94
13.88
13.8$
14.CO

14 44
14.88
1$ .26
1$.$3
14.91
14.$ 3
14.17

12.1$
12.$ 7
12.74
12.92
13.12
1$ .2)
1 $.22
1$ .$$
12.4$
14.44
1$ .17
is.ey
16.20
16.$ 8
16.70
16.$ $
14.47
1iL66
1$ .02
1$ .$ 2
16.02
16.7d
17.90
19.02
19.99
21.61
22.$ 8
2$A9
2iL29
2$.04
24.0$
27.26
24.90
31.6$
$$.09
34.00
34.79
SS.SS

3$ .$0
34.91
3$ .97
$$.00
St.dd
$0.$ 9
29.21
24.1$
27.29
26.1$
24A$
22.62
20.24
14.1$
16.41
14.94
1$ .62
12.79
12.09
11.$ 9
10.97
10.29
9.$ 9
9.62
9.97
9.97
10.12
10.$ 0
11.29
12A4
1349
1$.74
1$.94
I$.44
1$ .4$
14.00
14A4
14.44
1$ .26
1$.$$

)4.91
14.$ $

14.17

B -44



Destructive Excel
Sample 2 - TSP 5H - Crack 1

Adiusted Destructive Exam FInal Data

Axial
Posilton

inch

SCC Ugament
Depth Number
rA wall

Ugament Ugamenl Notes
Type/Area Height

(mm*2) (mm)

Uysment
Number

Length Depth Length
Tais Excluded By 4C Cntenon

0.16 Uy.
Depth Length Averaye Corrected

0.450
0.440
0.4$ 0
0.460
0.420
0.480

15 d2 15.82
13 56 1S.Sd

12.85 12.85
12,23 12.25
11.55 . 11.$ $

10,$ 4 10.$ 4

Length
Max Depth
Avy. Depth

0 86 0.86
35.5 3$ .$
t 8.70 16.S4
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Sample 3 - TSP 3H - Crack 1
Destructive Exam Final Data

Axial
Position

IIIch

SCC Ugament
Depth Number
»/» wall

Ugament Notes
Type/Area

/In*21
0.16" tig.

Length Average Corrected

0000
0.011
0.020
0.031
0.033
0.084
0.093
0.099
0.110
0.1105
0.120
0.138
0.158
0.181
0.158

Length
Max Depth
Avg. Depth

0.00016

0.0003

0.188
3$ .00
2$ .73

No Exclusion Cntenon Applmd
18
26
26
31 L1
3$
3$
26
18
10
14 L2
ld
26
26
td
10

0.00
0.01
0.02
0.03
0.04
0.0$
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.1 4
0.1$
0.16
0.17
0.18
0.19

30.25
S0.15
28.08
27.59
25.94
25.62
25.58
25.54
25.47
28.70
28.29
25.31
25.18
2$ .$ $
24.82
23.07
22.07
21.76
20.05
10.88

29.1 2
2$ .90
27.82
26.$ 3

23.61
23.29
23.24
23.21
23.13
2S.SS

2L9$
22.97
24.00
23.37
22.64
21.80
20.79
19.$ 9
18.79
17.60

Length
Max Depth
Avg. Depth

0.18S
30.00
2$ .88

0.1 SS

29.12
23.40
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Sample 3 - TSP 4H - Crack 1
Oestruchve Exam Final Data

Axial
Position

inch

SCC Ugament
Depth Numtier
%warl

Ugament Notes
Type/Area

(inA2)
0.14 Ug,

Length Average Corrected

O.OO

O.Os

0.05
0.08
0.09
0.097
0.11
0.13
0.15
0.152
0.153
0.18
0.183

Length
Max Depth
Avg. Depth

0.0001

0.0000$

0.183
15.CO

7.28

No Exclusion Cntenon Applied
2
e
te
8
e
6 L1
2
8
8
8 L2
8
8
0

0.00
0.01
0.02
0.03
0.04
0.0$
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
O.ta
0.15
0.16
0.17
0.18
0.18

Length
Max Depth
Avg. Depth

7.72
7.80
7,58
7.19
5.87
e.83
5.91

7.39
7.70
7.91
8.05
8.10
7.88
7.19
e.ee
8.32
5a3
5.10

0.1 83
8.10
7.30

4.99
7.72
7.08
6.8$
6AT
5.14
4.11
$.83
$ .90
6.30
6.41
4.82
6.96
7.01
6.79
6.10
$AT
$ .23
$.34
S.Ta

0.143
7.72
6A1
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Sample 4- TSP 4H - Crack 1
Destructive Exam Final Data

Axial
Position

inch

SCC Ligament
Depth Nirmher
i/o wall

Lrgament Ligament Notes
Type/Area Type/Area

(mmv2) (in~2)
0.16" Uy.

Length Averaye Conected

0.000
0.072
0.087
0.102
0.130
0,168
0.170
0.172
0.178
0,187
0.202
0.217
0.222
0.227
0.242
0.293
0.318
0.334
0.339
0.355
0.3$ 7
0.355
0.373
0414
0 432
0.435
0.439
0.445
0.453
0.494
0.551

Length
Max Depth
Avy. Depth

4.00
4.00
400
4.00
4.00
e.oo
500
4.00
e.oo
12.00
12.00
e.oo
17,00
28 OO

28.00
12.00

5.00
12.00
12.00
e.oo
9.00
12.00
28 00
28.00
18.00
12AXI
9.00
e.oo
e.oo
4.00

0.55
26

10.18

NO Tails Excluded
0

0.01
0.02
0.03
0.04
0.0$
0.06
0.07
0.04
0.09
0.1

0.11
0.12
0.13
0.14
0.1$
0.16
0.17
0.14
0.19
0.2

0.21
(L22
0.23
0.24
02$
026
0.27
a24

0.3
0.31
022

0.34
0.3$
026
047
0.34
0.39
OA

OA1
OA2
OAS
OA4
0.4$
OA6
OAT
OA4
OA9
0.$

0.51
0.$ 2
0.$ 3
0.$ 4
0.$ $

0.$ $1

4.00
4.00
4.00
4.00
4.00
400
4.04
4.10
4,19
4.24
4 44
4,91
5.38
565
5.17
7.58
8.99
1025
11.34
12.23
12.94
13A7
13.84
14.0l
14.10
14.12
14.53
14.81
14.52
14A5
14.80
15.18
14.84
14.74
14.89
1 522
14.77
t 4.25
13 85
13.50
13A8
13.48
13,47
13.08
12.58
12.54
12,15
11.53
11.08
10.32
9.17
7.72
e03
5.52
5.35
5.27
5.15

4.00
3.$ 7
a$ 7
3.$ 7
3.$ 7
3.$ 7
a60
%66
3.7$
2.94
3.14
3.61

4.36
4.60
6.02
TAS
8.69

10.21
11.10
11.41
12.34
12.71
12.91
12.96
12.99
14.27
14.$ $
1iL26
1S.9$
1 ~ 30
14.92
1 460
14.$ 1

14 6$
14.99
14.$ 4
1aT1
1S.31
13.0$
12.94
12.94
12.93
12.54
12.13
11.99
11.4$
11.22
10.74
10.01
8A6
T.41
$.72
$ .22
$.3$
$.27
$ .1$

Length
Max Depth
Avy. Depth

0.551
15.22
10.22

0.5$ 1

14.99
9.$ 7

Length
Max Depth
Avy. Depth
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Destructive Exam
Sample 5 - TSP 1H - Cracks

Final Oats

Axial
Posiuon

inch

SCC Ligament
Depth Number
% wall

ugsment Notes
Type/Area

(ini2)
Data Exclusion Cntenon 4b Appbed

Length

Length ~ 0.2ga (4.131 to 0.1 53))
Max Depth w 42%
0.053 642'I depth,extendinyfrom0230 to0234

Data Developed from Radet Gnnds at Surface and 40% Depth

Length v 0.234
Local Max depth n 42%
AVg, MaX Depth ~ Eaemated al 30 35rk. USe 35%.
AVg, Depth ~ EStmated at 20 30'k

at x I si n n 4 ties
'ata valvf for kngth and range of

max. and avg, depth noted
'esuxs can be used for PDO

Resent Can be uaed for kngth and
max, depth NDE uncertavvaes only

'nadequate data to catenate average
defrh for NOE uncertavtaes

B -49



Sample 6- TSP 1H - Crack 1
Destructive Exam Final Data

Axial
Posrtion

Inch

SCC

Depth
i/ watt

Ugament
Number

Ugamenl Ligamenl Notes
Type/Area Type/Area
(mm'2) (in'2>

0.16" Ug.
Length Average Conected

No Exclusion cntenon Appaed
ia352
~0.340

41.292
4.288
4.240
~0.264
~0.260
0.240

4.220
4.204
~0.200
4.180
4,175
4.1 60
ia140
4.120
4.100
4.092
4 080
4 060
4.040
4.020
0.000
0 020
0.024
0 olg
0 050
0 080
0.098
0.100
0.120
0,140
0.150
0.170
0.160
0 200
0.220
0 225
0.240
0.250
0.2$ 0
0 300
0.312
0.320
0340
0.344
0.350
0.380
0 400
0415
0.420

Length
Max Depth
Avg. Deplh

0%
30%
43'/i
44%
45%
4%
4%

34%
35%
69%
66%
6$%
65%i

69%

67%
75%
79%
83%
83%
83%
82%
Sl%
85%
84%
83%
82%
63%
83%
85%
BS%

49%
87%
86%
86%
67%
85%
78%
55%
55%
72%
75'/i
69'/i
5(W
39'/i
28%
0%
0%
14%
32%
28%
7%
0%

~nd of scc

0.511 7.92E.Ol step

0.05d 8.93E.05 step

0.05S 9.04545 back step

0.033 5,12545 back step

O 030 4.53EZS back step

0.183 2.83544 step

0.107 1.65544 back step

0.007 1.04545 back step

0.044 6.79E45 back step

0.034 5.29E4$ step

end of mart cradt
area between separate

no lgamenL near end
end of SCC

us4$ 2

4fMT
4fM2
4222
4L312
4L302
4L292
41242
4k272
4262
ia2$ 2

ia242
<.232
4L222
4.212
%.202
4k(92
4.1$ 2
4.172
4.(62
ia1$ 2
4.( 42
W.f32
4f.t22
%.112
4k102
4k092
4.0$ 2
N.072
<.062
%.0$ 2
%.042
%.032
4L022
%.0(2
%.002
O.OOS

0.018
0.028
0.038
O.old
0.0$ S

0.064
0.074
0.0$ 4
0.094
0.104
0.114
0.124
0.13$
0.144
0.158
0.16$
atTS
0.1$ 4
0.198
0.208
0.214
0.22$
0.23$
0.148
a2$ 8
0.164
0.278
0.28$
0.298
0.304
0.318
0.328
0.338
0.348
0.3$ 8

0.368
0.378
0.3$ 8
0.398
0Aoa
OA18
0.42

28.70
29.29
31.05
33.92
3S.51
3S.64
40.52
42.14
43.59
47.53
50.24
52.12
53.78
5$ .55
57,47
59.40
53.92
57.57
70.53
72.57
73 60
74A7
75 44
TBA4
77.50
78.58
79 51
80.35
81.30
82.08
82.57

631 t
83.32
83.38
83A9
4357
LI.95
84.31
84.57
84,74
84,82
84.57
84.94
85,11
8$ .24
85.20
84.99
84.40
S3A4
82.50
81.74
81.04
80.35
79.45
Td.35
TS 43
74.80
72.25
59.01
54.94
50.01
5523
51.2d
48.04
45.57
43,45
4122
38.15
34.29
31,75
29.03
25.14
23.42
21.03
19.06
17.90
18 03
17.72

229$
12.90
24.67
27.$ 3
30.12
32.2$
34.13
3$ .09
36.$ $
40.$ 9
42A2
44.70
46.36
4214
$0.0$
$7.73
62.24
66.00
69.17
71.21
72.24
73.10
74.04
7$ .04
76.do
77.87
T4.41
80.01
40.97
81.74
$0.18
80.$ 7
80.41
80.93
80.99
81A3
41.61
40.7\
81.06
41.32
81.49
81.$ 7
81.62
81.62
81.78
61.91
81.87
83.72
d213
82.16
40.73
79.94
79.28
TL$9
78.89
77.79
76.26
74.23
71.30

6407
$9.13
$4.3$
SOA1
47.16
44.69
42.$ 9

37.78
3291
31.37
24.64
2$ .7$
2204
20.6$
19.05
17.90
18.03
17.72

0.772 0.772
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Sample 6 - TSP 1H - Crack 1
Destructive Exam Final Data

Axial
Posldon

inch

SCC Ugament
Depth Number
% wall

No Exclusion Cntenon Applied

Ugament Ugament Notes
Type/Area Type/Area
(mm'2l (InA2)

0,10" Ug,
Length Average Corrected

Max Depth 05.2a 02.72
Avg. Depth 02.0S 40.$ 4

8-51



Destructive Exam
Sample 6 - TSP 2H - Crack 1

Adiusted Destrucbve Exam Final Data

Axral
position

Inch

SCC
Depth
% wall

Ugament Ugament Ugament
Number TypeIArea Type/Ares

lmme2l lin*2)

Notes ligament
Number

Length Depth Length Length
O.16" Uy.

Average Corrected

~ 0 292
~0.264
~0.280
4.250
~0.240
~0.220
~0.200
%.1SS
%.192
4t.1 do
4.152
~0 14l
0 140

%.120
%,100
%.0$ 0
~0072
4l.oeo
~0 040
~ 0 020
0,000
0 020
0 Olo
0 050
0 080
0.100
0.120
0.140
0.160
0.140
0.200
0 220
0.22$
0 240
0.250
0.26l
0.240
0.300
0.312
0.320
0.332
0 340
0.350
0.384
0.3SO

0.400
0 420
0424

Len9th
Max Depth
Avg. Depth

0'/i
37%
49'/i
58e/i
51%
47%
43'/i
35e/e
38'Yi
39%
41i/i
48e/e

80%
72%
72'/i
77'/e
78'/e
73'/i
eeeA
74%
79i/i
80%
72%
72%
71%
e9%
72%
73%i
70%
71%
77'/i
77%
re%
77%
72%
69%
69%
71%
51%
51%
52'/i
50%
33%
34%
35%
15%
5'/i
oi/i

0.718
80.22
50.52

L7

LS

L9

L8

L10

L11

L12

004$ 7.0E.OS

0 01$ 2.3E4ts

0.550 S.7E4I4 Overtappng aacks

0.023 3 5E4>5 Ovenappng aacks

B.TE4)5

0.281 4.4E~ Overtapceng cracks

0 034

0 044

5.2EWS

5.9E41$

0 033 $.1E4)5 Ovenappmg aacks

End ol SCC

0.023 S.BE45

0.025 4.0E4$ overtaptxng cracks

Tails
~0.292
~0.284
4l 26
%.25
4.24
%.22

<.192
A.te
4k 1 5

4.152
4.144
4.14
%.12
4.1

%.08
~0.072
%.05

%.02
0

0.02
O.ol
0.05
0.08

0.1
0.12
0.14
o.te
0.18

0.2
0.22

0.228
0.24
0.25

0.254
0.28

0.3
0.312

0.32
O.SS2

0.34
0.35

0.35l
0.3$

OA
0.420
0.424

Length 0.592
Max Depth 80.22
Avg. Depth 52.10

Excluded By 4C Cntenon
0.00

37.02
48.6$ LS
57.53
51.35
4727 L1
42.91
37.53
35.35
38.55
40.51 L2
48.00
80.36
7229
72.00 LT
77.38
re.oo Ls
73.31
er.r 1

74.11
78.84 LB
8022
71.84
72.15
70.89
5924
7229
72.58
69.53
70.55
re.gs
re.se
78.29 Lg
re.se
72.44
ee.er Le
ee.se
71.13
51,4$ L10
81.24
51.71 L11
49.87
32.73
33 87 L12
35 35
000

465
0.00

<.292
uk 242
-0.272
A.262
<.2$ 2

A.242
41.232
4t222
%.212
<.202
4t.192
%.142
ut.t72
41.162
%,1$ 2
<.142
4t.1 32
4t.1 22
<.112
<.102
<.092
<.042
<.072
<.062
<.0$ 2
41.042
4t.032
4t.022
41.01 2
%.002
0.004
0.018
0,024
0.034
0.048
0.0$ 4
0.068
0.078
0.044
0.094
0.104
0.118
0.1 28
0.134
0.144
0.1 $ 8
0.168
0.178
0.148
0.1 98
0.204
0.214
0,224
0.234
0.244
0.2$ 4
0.264
0.274
0.244
0.294
OMS
0218
0224
04340~
0.3$ 4
0.364
0.374
O.SSS

0.394
OA

Length
Max Depth
Avg. Depth

44,61
44,50
43 85
43.18
42.68
42.38
42 24
42.98
44.29
48 47
50 20
51.35
52.39
53 67
5$ 09
55 50
57.88
59 21
do 80
62.91
es.28
67.74
70,18
72 49
73.82
74.2$
74.29
74.29
74.28
74.07
73 67
73.28
73.09
73,14
73.38
73.52
73.39
73 03
72.54
72.01
71.60
71.57
71.82
72.11
72.3$
72.54
72.88
73.05
73.01
72.90
72.75
72.67
72.21
71.62
70.74
69.58
dr.gB
6$ .58
8320
50.75
57.8$
54.38
50,77
49.28
47.59
48.18
44 46
42.38
39.77
37.28
34.51

0.692
74.29
52.11

44.12

41.st
42.00
41.69
3$ .27
36.02
3722
41.$ 0

43.74

4$ .67
46.9$
44.07
49A9
$0.46
$2.20
$3.74
$ $ .90
$4A4
60.64

71.64
TS.ot
7SA4
TSA9
TSAC
73.72
73.$ 2

73.13
TS.OS

72AS
72/49
73.13
73.26
73,14
72.74
72.$ l
TLot
71.60
71.$ 7

71.42
72,11
71AT
72.16
71AO
72.$ 4
49.36
69.2C
69.12
69.01
64.14
67.$ 9
6L21
4$ .0$
CSAS
61.1$
$4.30
$ $.4$
$1.9$
49.96
46.36
4l.45
43.24
44.93
43.20
41.11
34.$ 2

SCAO

33.74

0.692
13.72
$9.09
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Sample 6 - TSP 3H - Crack 1
Destructive Exam Final Data

Axial
Pos mon

inch

SCC
Depth
% wall

L/gament
Number

Ligament Lrgament
Type/Area Type/Area
lmmi2) fini2)

No Exclusion cntenon Appned

Notes
0.16 Lig.

Average Corrected

<.292
<,288
4.280
4.260
4.252
4).244
4).240
4).220
4.2)2
4.200
4.180
4.) 70
4).) 60
4).144
4).140
4).)20
4),100

4).040
<.020
<.got
0 000
0 020
0 040
0 054
0.060
o oye
0.080
0.094
0.096
0,100
0.120
0.140
0.148
0,160
0.180
0200
0.218
O22O
0.228
0232
0.23S
0.240
0252
0.260
0.268
o.ne
0 280

LenQth
Max Depth
AVQ. Depth

0%
29%
40%
42'yi
44'/i
81'/i
64%
68'yi
e7%
e)%
54%
54%
54%
55%
54%
58%
64'/i
66%
68%
58%
66%
64%
55%
53%
e7%
71%
73i/i
74%
73%
65'/i
64%
85%
M%
61%
6)%
54%
58%

71%
67%
65%
4S%
45%
28%
36%
37%
40%
38%
24'Yi

0%

0.588
74.11
58.33

arid ol scc

LB O.fod 5 OBE4$ step

L1 0.090 1.39E44 step

0.044
0.035

8.82E4)5 Mep
5.35E4)$ back step

Le

L4

0.71 ~

0.014

1,11E4)3 step

223E45 Iror» step

0.012 1.86E4)5 back step

end ol scc

L2 0.020 3,)SE4)S back step

4).294
4).248
4).278
4).268
4).258
4).248
4).234
4).228
4).2) 8
4).20d
4).198
4).f 88
4).174
4).164
4).tsd
4.)48
4).1 34
4).124
4).118
4).tod
4).094
4).044
4).078
4).068
4).058
4).048
<.034
4).028
4).old
4).004
0.002
0.012
0.022
0.032
0.042
0.0$ 2
0.062
0.072
0.042
0.092
0.1 02
0.112
0.122
0.1 32
0.142
0.1$ 2
0.1 62
0.172
0.142
0.192
0.202
0.212
0.222
0.232
0.242
0.2$ 2
O.M2
0.272
0.240

Length
Max Depth
Avg. Depth

43.11
45.33
46.55
47.20
47.73
48.18
48.57
49.00
49.32
52.75
5$ .31
56.72
58.10
59.49
60.62
60.95

61.03
61.13
61.55
62.17
62.69
e2.94
53 47
64.06
54 84
65 50
66.08
65.58
ey.og
67.49
87.34
67.09
66.95
66.87
66.30
66.00
65.65
6$ .19
65.24
65.15
65.10
65.14
65.21
es.os
64.37
e2.64
60.43
58.83
57.40
55.35
54 e7
54 48
54.03
53.65
53.53
53.03
52.16
50.77
43,19

O.SSB

67A9
$928

43.11
4S.33
46.$ $

47.20
47.73
44.14
44.20
4L63
44.9$
$1.34
$3.94
5$ .3$
$6.72
$8,11
$9.2$
$9.$ 7
$9.60
$9.66
$9.7$
60.1 7

60.79
61.32
61.$ 7
62A7
63.0$
M.61
6$ .27
6$ .4$
66.3$
66 46
67.26
67.11
66.37
65.8$
65.$ 6
65.19
64.49
$6.$ 1

$6.0$
$5.94
$$ .46
5$ .81
$6.07
$6.14
$$.44
$ $.17
$3.43
$1.23
49.63
48.69
47.03
46.$ $

46.16
4$ .71
53.36
$3.23
$2.90
$2.02
$0.64
43.0$

0.$ 48
67.26
$6.14
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Sample 6 - TSP 4H - Crack 1
Destructive Exam Final Data

Axial
Posh(on

inch

SCC
Depth
'/iwall

Ugament Ltgament Ugament Notes
Number Type/Ares Height

(mme 2) (mm)
0.1S Ug.

Length Average Corrected

~0.232
~0.220
<.200
.Ido
%.160
4.140
~0.120
%.100

%.040
~0.032
%.020
0.000
0.020
0.040
0.050
0.080
0.100
0,120
0.140
0.160
0.180
0.184

Length
Msx Depth
Avg. Depth

No
OVe

25ye
41)a
4)%
Ssye

Ssye
4B'i
6)%
82%i
67'/i
69ye
75ye
e)ye
62'Yi

557
87ye
esye
ee'!i
seye

4M'97

297
Ieye

oye

OA15
75

5125

L5 0.197

Ld 0031

Ls 0036

Ls 0.043

L2
Ll
L7

0.050
0.042
0.158

Exclusion Cntenon Applied
End or SCC

0 380 DUCTILE

0.120 DUCTILE

0.130 DUCTILE

O.ISO DUCTILE

0.170 DUCTILE
0.120 DUCTILE
0.320 DUCTILE

4).232
4).222
4.212
4).202
4).1 92
4).1 82
%.172
4).1 62
W.1 52
4).142
4).1 32
W.1 22
<.112
W,1 02
4).092
<.082
4.072
<.062
4).0$ 2
4).042
<.032
4).022
%.0)2
%.002
0.008
0.018
0.024
OAOS
0.044
O.OSS

0.064
0.078
O.OSS

0.098
0.1 gd
0.118
0.128
0.138
0.144
0.1SS
0.18S
0.174
0.1 84

Length
Max Depth
Avg. Depth

35.71
37.4'I
34.59
39.30
40.30
41.65
42.95
44,12
45.29
49.22
52.02
54.23
56.35
57.94
59.43
60.45
60.91
6).09
61.50
62.39
63.51
64.29
ec.ey

64.7d

62.65
61Ad
60.03
57.97
58.02
53.95
51.52
se.7$
45A6
44.57
43.17
41.53

37.51
34 89
32.55

OA18
64.98
5).53

33.49
34.8$
35.02
34.74
37.73
39.09
4O.S9
41.1$
42.32
46.2$
49.0$
$ 1.26
$$.59
$7.22
$8.67
$9.69
60.15
60.33
61.09
61.$ 0
62.62
63AO
63.74
64.09
64.29
62.64
61.50
$9.84
SSAI
$4.$ 4
$2.62
$0.5$
48.13
4$.3$
42.06
41.17
40.26
sd.61
36.77
34.59
3(.97
29.64
28.$ 9

OA16
64.29
49A1
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Destructive Exam
Sample 6 - TSP 5H - Crack 1

Final Data

Axial
Position

inch

SCC Ugament Ugament Ugament Notes
Depth Number TypelArea Type)Area
% wall (mm"2) fin'2)

No Excluaicn Cntenon Apphed
Length

0.16" Ug.
Average Conected

4.372

4.350
4.340
4.332
4.324
4.320
4 312
~0.308
4.304
4.300
~0.288
~0.280
~0.275
~0.272
~0.280
.0.252
~0.240
~0.220
~0.208
~0.200
-0.1 80
~ 0,1 50
~0,140
0.1 20

~0.100
~0.092
~0.080
4.oye

4.040
4.020
0.000
0.020
0.040
0.050
0 080
0.100
0,120
0.124
0.1 40
0.150
0.180
0.200
0.220
0228
0.232

Leltgth
Max Depth
Avg. Depth

0%
25%
32'/i
38Yi
38%
33%
0%
0%
0%
0%
4'Yi

14%

25%
28'/i
24'Yi

0%
0%
OYi

45%
STY
49%i

48'%5%

75%
81%
7d%
75%
84%
d3%
78'/o

85%
83%
80%
71'/i
73%
doi/i
80%
d7%
70%
88%
eTY
84%
84%
55%
47'Yi

30%
17%
0

0.604
85 09
55 53

Lg

L1

L4

t,s

Le

LT

Ld

End of crsck arsy

separate asck

0.068 1.1E44 reasy between 2 ascks

Separate Crack

0.097 1.SE44 reasy between 2 aacks

stan of mart creat

0.291 4.5E44 Ovenapfxng cracks

0.012 1.9E45 OVenappong aaoka

0.014 2.1E45 ovenspfxng cracks

0.094 1.5E44 ovensppetg Cracks

0,122 1.9E.04 ovenappetg cracks

0.035 S.SE.OS

0.055 1.0E44

end of crack and array

4.372
4.362
4.3S2
4.342
4.3S2
4.322
4.312
4k302
4L2$2
4.2$ 2
4.272
4.262
4.252
4.242
4.232

'.222
4.212
4.202
4.192
4.182
4.172
4.162
4.152
4.142
4.132
4.122
4.112
4.102
4.0$ 2

4.082
4.072
4.062
4.052
4.042
4.032
4.022
4.012
4.002
0.008
0.018
0.028
0.038
0.04$
O.OS 8

0.068
0.078
0.0$ 8
0.0$ 8
0.108
0.118
0.128
0.13$
0.148
0.158
0.168
0.1 78
0.1 88
0.198
0.208
0.218
0.228
0.232

18 d2
19.48
17.71
15.24
14.99
te.sd
18.79
21.10
22.90
25.74
27.17
28.72
So.es
33.05
37.53
42.38
48.52
49.73
52.57
55.95
61.91
65.79
69.30
71.33
73.01
74.87
78 84
78.34
79.09
79.24
79.09
78.82
78.54
78.53
78.71
78.97
78.98
78.05
7720
ye so
75.71
74.75
73.73
72.72
71,77
71.05
70.37
89.42
88,1 5
88.50
54.22
81i41
57.70
55.63
55.84
54.95
53.61
52.53
51.12
49.63
47,98
45.95

17.86
18.72
16.95
14.38
13.13
14.73
16.93
19.25
17.78
20.61
22.04
23.59
25.52
27.$ 4

33.27
38.02
42.15
45.37
48.20
52.60
58.50
63.38
65.74
67.77
6$ ias
74.$ 8
76.55
76.$ 9
77.74
v77.89
77.74
76.11
75.82
75.81
76.00
75.86
75.86
75.07
74.22
73.77
72.dd
71.93
70.17
69.16
69.27
68.5$
67.87
66.92
67.02
es.se
63.09
60.28
56.97
55.$ 0
55.11
54.22
53.07
51.79
50.3d
49.63
47.98
45.$ 8

Lengtll
Max Depth
Avg. Depth

0.504
79.24
58.58

0.604
77.89
54.09
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Destructive Exam
Sample 7 - TSP 1H Crack 1

Adlusted Destructive Exam pinal Data

Ax>el
Position

inch

SCC
Depth
%wall

L»gament Ugament
Numt»er TypelArea

(mm"2)

Ugament
TypelArea

(in»2)

Notes

Length

Ugament
Nwnher

Depth Length Depth Length
0.16"

Average Corrected

-0.408
4 400
~0.350
A 380
<3$2
41.$ 40
~0.$ 20
~0.300
~0.295
A 2SO

4f 260
4f 243
~0 220
~0 214
~0 2CO
~0.180
~0.160
~0.140
~0,120
~0.100
A050
~0.080
~0 040
~0.020
0 000
0.020
0.040
0.050
0.072
0.080
0 096
0.100
0.108
0,1 20
0.140
0.1 60
0,158
0.160
0.200
0.220
0.240
0.250
0 264
0.272
0.280
0.300
0.$20
0.$ 40
0.3$ 5
0.350
0.370
0.$ 80
0 384

Length
Max Depth
Avy. Depth

0%

13'/i
24%
14%
14'Yi

12%
3'Yi

OY»

0'/i
3%
1%
0%
O'Yi

15%
30%
13%
19Y»

25%
30Y»
36%
23%
29'/i
3'l%
$3»/»

$9%
38Yi
31%
27»/»

23%
$Yi
0%
0%
13%i

14%
17%
1S%
17%
16%
19%
20'/i
1$%
0'/i
0'/i
8'/i

2$%
25%
$ 1%
8'/i
17'/»
17»/»

1$%
0%

0.79
39 49
17.99

Ld

L7

L4

L1

0.191

3.2E4fs

3 OE4fs

$

.SEALS

Tmla Excluded Oy 4C
0.00
1$ .27 L7
29.89
12.80
18.84
25.44
30.2$
35.44 L3
23.3$ Le
28.5$ Le
31,49
32,73
39.49 L2
38.11
30.84
28.75
23 27
$ .18 L4
0.00
O.OO

12,7$
13.95
15 87
17,89 L1
17.36
16.00
19.0$
19.78
12.5$
O.oo
0.00
7.64

23.0$
2$ .38
30.84
6.07
15.$ 1

17.$ 1

12.8$
O.CO

separate crack

Length 0.$98
Max Depth 39.49
Avy. Depth 21.$ $

end ol crau array

Ena of fest crack %.214
<.200
47.1 80
~0,160
~0.140
<.120
%.100
%.080
4.050
41.040

v«y shsscw scc %.020
0 000
0 020
0 040

Start of malor Crau sey 0.050
0.072
0.080
0.095
0.100
0.108

Ovenapp»ny crocks on d 0.120
0.140

Ovenappmg craus on a 0.160
0.16S
0.180

Ov«tappv»g acus on a 0.200
0 220
0.240
0.260
0.254

Ov«tappkty ascks on d 0.272
ena of comer cracks 0 280

0.300
separate crack 0.320

0.340
0.$ $5
0.380
0.$ 70
0.360
0.$ 84

Cntenon
.408
41 400
%.380
~0.360
%.3$ 2
%.340
47.320
A.$00
<.295
%.280
%.250
<.240
<.220

O.CO

354
12.$ 1

24,44
13.7$
13.82
12.$ 5
2.59
0 CO

O.CO

$ .13
1A$
0.00

W.2(4

4.194
4.(84
A.174
%.164
%.154
4.144
%.($4
41.124
%.114
A.f04
4.094
4.084
4.074

4.0$ 4

41.0$ 4
W.024
<.014

0.006
0.016
0.026
0.036
0.046
0.0$ 6
0.066
O.O76

0.086
0.096
0.106
0.116
0.126
0.136
0.146
0,1$ 6
0.166
0.176
0.186
0.196
0.206
0.216
0.226
0.2$ 6
0.246
0.2$ 6
0.266
0.276
0.286
0.296
0.$ 06
0.$ (6
0.$ 26
0.$ $6

0~
0.3$ 6
0.$ 66
0.376
0.$ 64

te.gs
17.90
1d 91
19.52
20 77
21.80
22.$ 1

22.73
22.58
24.4d
2$ .5T
26.24
26.$ $
25.9d
28.07
29.4$
$$.72
$ 1.70
$2.2$
$2 44
$2.38
$ 1.95
$0.88
29.2$
27,7$
25.7d
2$ .91
24.95
24.0$
2$ .11
22.24
21.23
19.98
1 d.54
17.38
15.3$
1$.$9
1$ ,0$
14.51
14,47
14.17
14.$9
14.51
1$ .02
15.61
18 20
te.e3
17.$$
17.82
17.30
17.$ 4

1720
17.12
15.98
15.79
15.73
15.9$
16.49
19.9$
20.81
16.7$

16.94
17.90
td.gt
19.d2

. 20.77
21AO
22.$ 1

22.73
22.86
24AS
2$ .$ 7
26.24
26.$ $
26.98
28.07
27.1$
28A1
2929
29.9$
$0.14
30.08
29.66
28.$ 6
24.80
2$ .28
22.31
21A6
20.$ $
19.$ 8
18.66
1727
tM$
17A1
16.07
14.61
1 $.78
1$ .0(
12AB
12.04
11.90
13.74
13.97
14.19
14.$ 9
1$ .18
1$ .78
16A1
17.$ $
17.62
17.$ 0
17.$ 4
17.20
17.12
16.98
16.79
16.7$
16.9$
1dA9
19.9$
20.81
18.7$

Length
Msx Depth
Avg. Depth

0.$98
$2.44
21.$ 0

0.$ 98
$0.14
20.12
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Destructive Exam
Sample 7 - TSP 3H - Crack 1

Adjusted Destructive Exam Final Data

Axial
position

inch

SCC Ugament
Depth Number
% wall

Uya ment
Type/Area

imm"2)

Uyament
Type/Area

fin»21

Notes Uga ment
Number

Length Depth Length Depth Length
0.16"

Average
Ug.

Corrected

~0 452
0440

-o lge
~0 420
~0 410
4 IOO
~0.380
~0.372
41.360
4.340
<.320
%.300
4.292
4.260
41.260
4.240
4.220
%.200
4.1 80
Iktel
A.leo
%.1$5
It.tlg
4.120
Ikt00
4 092
41 0$0
A.oeo
4 040
41 020
0.000
0 020
O.olo
0.060
0.080
0 088
0.100
0.115
0,120
0.140
0.160
0.160
0.200
0 220
0 226
0.240
0.250
0 280
0.295
0.300
0.320
0.335
0.3l0
0.344
0.3$ 0
0.350
0.360
0.395
0 400
0.40l
0.412
0.415
0.420
0,424
OA28
0.432
0.435
0 I40
0 460
0 480
0 486
o.ste
0 $26
0 $38

Length
Max Depth
Avg. Depth

0%
I'Yi
S'/i
eY
9»i
0%
8%
1$ %
16%
19%»

18%
18%
21'Yi

19%
19%
21%
20%
1d%
1d%
20%
19%
18%
20%
25%
23%
23%
31%
39%
4$%
39%
39%
32»
31%
31%
1$%
3$%
42%
34%
37%
27%
1d%
0%
8%
e»
0%
0%
3'Yi

3%
6%
5%
11%
12%
0%
6%
0%
13Yi
12%
10%»

0%
0%
0%
8%
0%
o»

0»
0%
eY.
2%
4'Y»

0%
0%
3'/i
0'/i

099
4$ ,4$
15.29

L14
L1$
Ll5

L17
L18

L21

L22

L23

L19

L20

L1

LS
L2
L4
LS

Le

L'7

LB

1.10

L12

L11

L13

0.004

0 004
0 00$
SCC
SCC

SCC

0.030

0.09$

B.I'd
End o! crack stray

S.BE.CB

7,1E-OB

I.7E4$ Bkf»vfcsnt overlap

1.$ E44 B»yrxfcsnt overtap

Tails Excluded By 4C Cntenon
41.340 0 L4 41 452
4.372 1$ L$ 41 440
e.wo te 41.426
4.340 19 4.420
4.320 18 ~0 410
4.3CO 1d ~0 400
41.292 21 Le 0.200
41240 19 0.220
4260 19 0.225
41 2IO 21 0.240
41.220 20 0.260
<.200 'le 0.280
%.160 18 0.295
A,tel 20 LT O.SCO

4.160 19 LB 0.320
4.1$ 5 18 0.336
~0.140 20 0.340
~0.120 26 0.344
4.100 23 0.3$ 0
41 092 23 Ly 0.350
Is.080 St 0.3to
Is 060 39 0.396
A.olo 4$ L10 0.400
41 020 39 0.40l
0.000 39 0.412
0.020 32 0.415
0.040 31 L12 0.420
0.060 31 0.42I
0 080 1$ 0.428
0044 3$ L11 0.432
0.100 42 0.43S
0.116 34 L13 0 440
0.120 37 0.450
0.140 27 0 480
0.160 18 L14 0.488
O.tdo 0 L15 0.$ 15

0.$ 28
O.SSS

SCC
0 024 S.TE45

End of crack array

Length O.SS

Max Depth 4$AS
Avg. Depth 25.16

end of maes crack

000
4.00
5.31
5.11
9.3S
0.00
6.07
$ .$3
0.00
0.00
3.49
3.27
S,II
7.78
10.75
12.36
0.00
8.22
0.00
13.24
11.71
10.11

O.CO

O.CO

0.00
7,84
O.CO

O.CO

4.36
0.00
0.00
6.40
2,47
3.$ 5
0.00
000
30$
000

IL340
W.STO

IL360
4.3$ 0
ILSIO
4.330
4.320
4210

%.290
It.240
41.270
4.260
A.2$0
4.240
At.230
4.220
41.210
4.200
4.190
4.1 40
4.170
4.1 60
4.1$ 0
4.140
<.130
4.120
4.1 tg
%.100
C.090
41.040
41.070
C.oeo
%.0$ 0

4.030
IL020
Ikoto
0.000
0.010
0.020
0.030
0.040
0.0$ 0
0.040
0.070
0.040
0.044
0.090
0.100
0.110
0.120
0.130
0.140
0.150
0.160
0.170
0.140

Length
Max Depth
Avy. Depth

1$ .$5
15 03
16.28
18 $ 1

16.74
15.99
17.2$
17.48
17.52
18.89
18.78
18 84
18 86
18 88
18.92
18 99
19.10
19.39
19.7$
20.09
20.33
20.54
21.28
22.12
23 20
24.$ 1

25.11
27.83
28.93
30.14
3%28
32.21
32.SS
Ss.es
34.10
34.37
34.78
34.77
34.20
34AO
34AS
34.81
34.29
33.80
33.19
32AS
31.IT
302$
28.70
28.83
25.$ 5
25 So
2$.97
2$ .$5
2$,7$
25.71
2$ .92
24.d2

0.$ 6
34.77
2$ .38

1$ .$ 6
16.03
16.24
16.$ 1

16.74
16.99
17.2$
17.46
17.62
14.69
18.74
18.44
18.46
14.46
14.92
18.99
19.10
19.39
19.7$
20.09
20.33
20.44
21.24
22.12
2320
24.$ 1

2$ .77
27.30
24.$ 9
29.40
SO.S4

31.87
32.64
33.31
33.7$
SI.OS
SIA2
S4AS
33.46
34.06

33.21
32.49
32.74
32.12
31.3S
30.41
29.1 S

27.64
2$ .77
2$ .$0
2$ .23
24.SO

24AS
24.69
2$ .6$
2I.46
24.42

0.$ 6
S4.43
2I.9$
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Sample 8 - TSP 1H - Crack 1
Destructive Exam Final Data

Axial
Position

inch

SCC ligament
Depth Number
% wall

Ligament Ligament Notes
TTpe/Area Height
lmmi21 fmm)

0.16" Ug.
Length Average Conected

4.200
4,180
4,180
4.140
4.120
4.t00
4.080

4.043
4.020
0 000
0.020
0.040
0MO
0 080
0.100
0.120
0.140
0.160
0.180
0 2CO

0 220

Length
Max Depth
Avg Depdl

No
0'/i

21%
22'/i
34%
40%
53%
58%
58%
49%
52%
52%
54%
40i/i
44%
44%
48'/i
43%i
3di/i
33 /i
31 /i
24i/i
0%

0/42
58.00
40.24

L31

L01
L32

0.013

Exclusion Cntenon Appbed
End of SCC

Scc'I

0.08 auctse
Scc'I

SCCT
End of SCC

4.2
4.19
4.18
4.17
4.16
4.1S
4.14
4.13
4.12
4.11
4.1

4.07

4.0S

4.03
4.02
4.01

0
0.01
0.02
0.03
0.04
0.0$
0.06
0.07
0.08
0.09
0.1

0.11
0.1 2
0.13
0.14
0.1$
0.16
0.17
0.16
0.19
0.2

022

23.76
28.05
28.50
30.75
32.65
34.57
36.CO
37AO
37.74
40.71
43.15
44.07
4e.Te
48.59
50,12
51.15
51.d5
52.24
52 09
51,56
50.68
50.18
49.65
40.03
48.47
47.07
47.24
48.28
45.15
43.07
42.88
41.12
39.50
37.32
34.50
34.00
33.33
32.57
31.54
30.17
28.77
27.35
25.69

23.78
26.0$
26.$ 0
30.7$
32.6$
34.57
36.00
37.03
37.74
40.71
43.1$
44.07
46.7$
48.$ 9
$0.12
$ 1.15
$ 1.8$
$2.24
$2.09
$ 1.$6
$0.88
$0.18
49.6$
49.03
48.32
47.82
47.08
4$ .11

43.62
42.$ 3
40.97
39.3$
O'.17
34.44
33.65
33.1 6
32.42
31.39
30.02
28.62
27.3$
2$.89 "

Length
Max Depth
Avy. Depth

0.42
52.24
40.79

0/42
$2.24
40.73
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Destructive Exam
Sample 8- TSP 2H -Crack 1

Adjusted Destnrctive Exam Final Data

Axra I

position
inch

SGG Uga ment
Depth Numtrer
r/r watt

Ugament Ugament Notes
Type/Area Heighl

(mm "2) (mm)

Ugament
Number

Length Depth Length
0.16

Length Average
Ug.

Corrected

~0.232
~0.220
~0 200
4.140
0.180

~0.140
~0.120
%.100
~0 080
~0 050
~0 040
~0 020
0 OCO

0.020
0 040
0.050
0 080
0.1CO
0.120
0.140
0.150
0.150
0,200
0.220
0.240

Length
Max Depth
Avg. Depth

Ott
3M
1

tv'M

tdtt
29/r
3P/i
4th
34%
42%
acyr
$0%
$0yr
5$%
$ 1M
adyr
48%
45%
47%

43yr
37(S

23M
1$M
10M
0M

0 472
$4.70
334$

L4

End Of SCC

0 OS4 0.287 DVCTILE

0.039 0.080 DVCTILE

0,193 0253 DVCTlLE

0.192 0400 DVCTILE

Tais Excluded By 4G Cnte non
A.td 000 41.232
A.td 1804 %22
%.14 25.$ 8 L1 ~0.2
%.12 3520 Q.td

~0.1 40,73
.08 3S,1S
4.05 41.82 L4
%.04 44,1$
47.02 49 82 L2

0 49,62
0.02 Sl.70 L31
0.04 $069
0.05 46 40
0.08 48.1 5
0.1 4$ .02 L3

0.12 47,49
0.14 4349
0.'ld 366$
0.1 8 22.91
0.2 0 00

Length 0.38
Max Depth 54.70
Avg. Depth 39.04

O.CO

3.0$
10.91
9.09

1 ~ 69
10 40
0.00

A.td
W.17
A.td
4.1$
4.14
4t.t3
4.12
4.1 1

W.t

4LOS
u3.07

<.0$

%.03
41.02
41.01

0
0.01
0.02
0.03
0.04
0.0$
0.06
0.07
0.04
0.09
0.1

0.11
0.12
0.13
0.14
0.1 5
0.1 6
0.17
0.14
0.19
0.2

Length
Max Depth
Avg. Depth

24.97
25.42
27.49
28.$ 3
29.$ 5
30.$ 1

31.42
32.39
33.42
3S.3$
38.7$
40.75
42.51
44.03
4$ .13
4$ .92
45 41
4S.80
47.31
47.80
48.10
48.35
48.83
4S.70
48.$ 0
47.93
47.1$
4$ .97
4l.2$
41,70
38 50
37.d$
37.13
35.47
3$ .64
34.50
33.$ 1

32.35
30.82

0.38
48.70
39 60

23.91
2$ .36
26A3
27.47

, 24.0$
29.01
29.92
30.90
29.76
32.69
3$ .09
37.10
34.9$
41.42
42.$ 3
43.32
43.41
4420
44.71
4$ .20
43.34
44.04
44.30
44.38
44.14
4$.77
44.99
43.42
42.09
39.$ $

36A$
3$ .69
34.SS
3422
33AS
32.44
31.3$
32.36
30.82

0.34
4$ .77
37.1 3
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Sample 8 - TSP 3H - Crack 1
Destructive Exam Final Data

Axial
Posibon

inch

SCC Ligament
Depth Number
r/ wall

Mgament Lrgament
Type/Area Height

(mmi21 lmm)

Notes

Length
0.16 Lig.

Average Conected

41.200
41.180
4.1 80
41,140
4I.120
%.100

4I.060
41.040

0 003
0 020
0.040
0 060
0 080
0.100
0,120
0.140
0,160
0.180
0.200
0.220
0.240
0.260

Length
Max Depth
Avg. Depth

Le

0 044
0.031
0 038

0.029
0.079

0.46

33.25

No Exclusion Cntenon Appheo
0%
Iayr
24yr
29%
32% L7 0.023
28%
39% 0230
40%
35trr
45% LS1
43yr L32

43'1%

Sgyr L33
48k L34
48%
501$
40% LS
SO A L2
31% Lt
I9'/i
28tt
21% Ld
014 L4

End of SCC

0.087 DUCTlt.E

0453 DUCTILE

SCC?
SCC?

SCC?
SCC?

0.120
0,107
0.14$

DUCTlt.E
DUCTILE
DUCTILE

0.125
0.180

DUCTILE
DUCTILE. end of SCC
End of SCC

il.t9
4.14
4.17
il.t6
4I.I5
41.14
4I.I3
41.12
il.tI
4I.I0
41.0$

4I.07
4I.06
4I.0$

4I.OS

4.02
4.01
0.00
0.01
0.01
0.03
0.04
0.0$
0.06
0.07
0.04
0.0$
0.10
0.11
0.12
0.13
0.14
0.1$
0.16
0.17
0.14
0.19
0.20
0.21
0.22
0.23
0.24
0.2$
0.26

20.22
21.20
21.82
22.79
24.04
25.14
28.13

27.32
29.88
31.91
33.88
3$ .09
35.21
37.18
37.94
Sd.58
39 03
39.58
40.47
41.32
41.85
42.35
42.88
43.82
44.21
44.21
43.82
42.79
42.05
41.35
40.29
38.94
37.85
37.03
38.12
34.79
32.59
29.78
28.83
27.27
25.84
24.15
22.83
21.73
20.90
19.83

19.$ 6
20.$ 4
21.$ 6
22.$ 3
11.20
22.30
1S.29
24.00
24.44
26 44
29.07

32.1$
SS.ST

34.34
3$ .10
3$ .72
36 4$
36.94
37.4$
Sd.?4
41.4$
42.3$
42.44
43.62
44.21
43.? I
43.12
41.9$
41.22
40.11
3$ .0$
37.70
Sd.61
3$ .79
34.44
33.22
31.02
27.31
26.1 7
24.81
23.1 4

21.69
20.87
19.77
19.24
14.22

Length
Max Depth
Av9. Depth

0.48
44.21
33.55

0.46
44.21
St.dt
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Sample 9 - TSP 1H - Crack 1
Destructive Exam Final Data

Axial
Position

inch

SCC
Depth
'Awag

Ligament Ligament Ligament Notes
Number 'type/Area Height

(mmi2) (mm)
0.16 Ug.

Length Average Corrected

41.130
%.120
%.100
A.080 "

~0 050
4I 040

0.000
0 020
0.040
0.060
0.080
0.100
0.120
0,140
0.160
0.164
0.168
0.180
0.200
0.210
0.240
0 200
0.280
0.268

Length
Max Depth
Avg, Depth

No

39%
43%
42'/i
47%
49%
4$yr
40%i
44'4
4'I'/i
38'/i
2314
29a/i

40y,
41yi
28'/i
Oyr
Oyi

3$%
40%
321I
36'yi
37%
30yi
0%

0 424
49.09
SL01

0.0$3

L4
LS

0.370
0.0$ 8

0.078
OA7$

0.078

Exclumon Cntenon Applied

0.120 DUCTILE

SCC?

0 $ 17 DUCTILE
O.ON DUCTILE

0.208 DUCTILE
0.680 DUCTILE

0.208 DUCTILE

End o(SCC

4I.136
4I.(S
41.(2
4I.(1
4I.t

41.08
4I.07
<.06
4I.0$

41.02
41.01

0
0.01
0.02
0.03
0.04
0.0$
0.06
0.07
0.0$
0.09
0.1

0.11
0.12
0.13
0.14
0.1$

0.1 04
0.17
0.1$
0.19
0.2

0.11
0.22
0.23
0.24
0.2$
0.26
0.27
0.2d

0.24$

Length
Max Depth
Avg. Depth

3$ .09
35.41
37.$ 0
38.37
38.91
39.1$
39.24
39.41
39.07
42.10
43.70
4L72
4L$7
42.83
41.60
40.09
39.76
SL20
SL09
38.79
38 44
37.80
3$ .29
33.2d
32.89
SL$4
32AS
32.14
31.00
31.38
31.07
32.47
33.11
33.35
32.89
30.10

28.49
28.07
30.22
32.2$
31.95
31.37
30.N

0.424
~ 3.72
3$.83

34.$ 0
3$ .41
36.97
37.77
3d.31
SL$ 9
34.6$
34.$ 2
S4.92
STAI
38.30
38.32
36.16
38.03
3$ .97
3$ .00
18.74
2$ .17
2$ .06
27.76
27.41
26.77
2L38
21.37
20.99
24.40
24.04
2$ .04
24.$ 7
14.28
24.$ 8
2L2$
26A9
S2A4
32.01
29.1$
2$A2
27.61
27.19
30.22
32.2$
31.96
31.37
30.36

OA24
3Ld2
30.$ 4
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Sample 9 - TSP 1H - Crack 2
Destructive Exam Final Data

Axral
Position

inch

SCC Ligament
Depth Number
% wall

Ugament Ugament Notes
Type/Area Height

(mmA2) immi
4a CntenOn Applred

0.16
Length Average

Ug.
Conected

4.120
4.100
4.080
4.050
4.0l0
4.020
0.000
0.020
0.035

Partial Length
Max Depth
Avg. Depth

L1 OA05 0.557

0.155
54 47
2548

201$
15%
25'4
31%
30%
34%
29yi
25%
0'h ~ Length am ted by specimen culm OE

DUCTILE

End ol SCC

4.120
4.100
4.080
4.060

4.020
0.000
0.020
0.086

Partial Length
Max Depth

Running Avg. Max. Depth

19.$ 6
16.29
2$ .09
81A9
29.89
$4A7
28.87
2$ .88
0.00

0,1$ 8

84A7
2$AO

lu i rie aaA li S

~ 5ecbon cut rn desvutave exam for fmaography ~

does not xvdude otal cracx length as confxmed by
praure 1 Of tube ID

~ Data uteful IOr Only aPI POD aa funaen Of maX. dePth
or bavxng of NDE persormel

Crash lenym- not deternvned
Average depot nol detemvned
LOCal maX. Depm a 54.5%
Runrxng avg. max. depth - 25.4%

B-62



Sample 9- TSP 2H - Crack 1
Final Data

Axial
Posidon

inch

SCC
Depthil wall

Ligament ligament Ligament Notes
Number TypalAraa Height

mm+2 mm
IL1

6'vers

IA.
Corrected

No Exclusion Cntenon Applied
a.54
a$ 3
a52
aSI
a$ 0
aA9
a.48
aA7
aA6
aAS
~OA4
~OA3
~042
~OA1
~OAO
~OM
aD8
a27

aDI

a29
a28

a26
a20
a.16
a.12
a.08

0.00
0.04
0.08
0.12
0.16
0.18
0.19
0.20
0.21
0.22
0.23
0.24
0.25
026
027
028
029
a30
0.31
0.32
0.33
0.34
0.35
OM
037
0~
029
0.40
0.41
0.42
OA3
0.44
0.45
0.46
OA7

Length
Max Depth
Avg. Depth

0.00
24.73
34.91
35.64

37.82
37.09

28.36
27.64
18.91

IOTAS

21.82

72.73
74.9'I
72.73
73AS
69.82
3927
41.4$

93.10
97.11

93A9 L34

93.13
94.91
8853

67.13

61 AI

68.38
72.00
7085
69.09
61.09
67.27
5527
4655
40.73
4655
49AS
4727

35.64
2OM
29.09

11.64

1.01
97.11
6951

Ll

0.343 0&43 DUCTILE

0.288 0260 DUCTILE

0.134 0.210 DUCTILE

SCC?, OVERLAPPING SCC, LOWER

asI
as3
as2
ast
a50
aAs
a48
aAT
aA6
aAs
aA4
aA3
aA2
a41
a40
a39
add
a37
a36
a3$
a34

a32
adt
a30
a29
a28
a27
a26
a2$
a24
a23
a22
a21
a20
a.t 9
a.t 6
a,17
a.t 6
a.tS
a.1l
a.13
a.12
a.t 1

a.10
aATI
a.od
a.07
a.06
a.0$
aAH
aAo
aAI2
aAI1
0.00
0.01
0.02
L03
ILOI
0.0$
0.06
0.07
LOS
0.09
0.1 0
L11
0.1 2
L13
0.14
Atd
0.16
0.17
0.1 d
0.19
020
021
022
023
024
025
026
027
028
029
030

29A2
29.67
29AS
28.61
2722
26AD
273$
27.68
2928
33.07
3$AS
382$
4OA3
42A8
IIW
4449
4$ .13

51.68
SSAS
59.66
645$
68AD

76.1 0
7856
SOAT
81Agl
83.14

85AN
8729
9055
IXL67
9427
SI.79
95.06
95.09
95.07
94.96
94.75
94A4
94.03
93.63
93.32
93.07
92.91
92.79
92.73
92.71
92.75
92.71
9258
9237
92.07
91.87
9'l.81
91.90
92.14
9234
92M

92AH
81.73
SIM
SI.OS
90.8I
9051
90.12
89.43
8LOT
8664
dl.84
82.56
81.11
79.78
78AT
77.16
7$ .49
74.27
72.35
69.SI
67AO
SIA3
62.17

2982
29.67
2SAS
28.61
27M
2L83
27M
27.68
2926

3$ AI9

40A3
42AS
4436
4449

4349
IM3
SOAII
5521
60.1 0
SIM

74.11
T6.01
TTA3
78.69

81 25
82.84
86.1 0

94.27
94.79

S4.96
9I.TS
94A4
94.03
93.63
9342
93.07
92.91

92.73
92.T\
92.75
92.71
9288

9141
91.90

88AS
68$ I
88AI
88.1 9

8782

8L66
86.26
8$$7

82.69
77.75
TSAT
74.02
TSAS
TSM

71 03
67.61
6$ .'19

6K3$
59.78
57A3
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Destructive Exam
Sample 9 - TSP 2H - Crack 1

Real Data

Axial
position

Inch

SCC Uyament Uyament Uyament Notes
Depth Number TypelArea Height
% waM mm "2 mm

No Exclusion Cntefioll Applleo

A16'y.
Len Avela Conected

tL31
IL12
L33
L34
L3$
Ih36
OM
a38
L39
OAO
OA1
OA2
OA3
OA4
OAS
OA6
OAT

Length
Max Depth
Avg. Depth

593!6
SMS
5626
54.67
52M

48.04
44A9
4034
3855
37AN
3488
3331
322 t
31A4
2933
27.76

1A)t
9$ .09
6937

5$ .12
$3.11
51st
49.93
SO.TT
4938
4653
42.98
38A3
37AN
3$S3
33m
33&
3221
31A4
29.93
27.T6

1Att
9$ .09
67M
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Desuucuve Exam
Sample 9 - TSP 2H - Crack 2

Adjusted Destructive Exam Final Data

Axial
Position

inch

SCC
Depth
% wad

Ligament Ugament
Number Type/Area

(mm"2)

Ugament
Type/Ares

(ini2)

NOtes Lrgament
Number

I.ength Depth Length Depth Length
0.16 Ug.

Average Conected

~0 482
~0412
~0 462
~0 430
~0.420
~0 400
~0 3SO
~0.360
~0 340
~0 320
~0 300
~0 280
~0.250
~0 240
~0.220
~0 2CO
~0.180
C.$ 50
%.$ 40
~0.120
~0 100
~0.080
~0 050
~0 Old
~0.020
0 000
0.020
0 040
0.050
0 080
0.100
0.120
0.140
0.160
0.180
0.200
0.220

0 320
0 326
0 340
0.355

Length
Max Depth
Avg. Depth

0%
5%
0%
0%
16ik
21%
29%
21%
44'k
38yi
39%
32yi
38'/i
15%
21%
40%i

45%
4syi
35'/i
36yi
39'k
41'yi

45k
42yi
44%
O'I /i
39%
40'/i
45'k
42'/i
42%
4S%
46/i
31%
41%
55%
62%
57'k
45%
~I'k
46%
3$ %
7%

25%
0%

0 d38
61 53
35 25

L6

L7

1.8

L4

LIO

Ll

End of SCC

0.07 1.1E44
End of SCC msn crack
DUCTILE

0.10 $ .8E44 DUCTILE

0.23

0.05

3 SEA)4 DUCTILE

7.3EI)5 DUCTILE

0.12

0.07

$ .8EI)4 DUCTILE

$ .$ EI)I DUCTILE

0.15 2.3EIN DUCTILE

End ol SCC msn crees

0.25 3 SEI)4 DUCTILE

0.$ 3 2.OE44 DUCTILE

0 26 4.3EI)I DUCTILE

Tais Excluded By
I)43 0.00
I)42 16.00 Ld
I)40 2d.91
I)38 29.38 L7
4.35 27,20
4.34 44.44
4).32 31.60
4).30 39.05
4.25 32.15 LS
4.28 38.16
4).24 15.35 Ld
4).22 2727
4.20 39.93
4).$ 8 45.02
4.$ 6 44 35
I).$4 35.d5
4).$ 2 35 56 L4
<.10 3S.76
4).08 4065 L3
I)05 44,51
4).04 41.96
~0.02 44.15 Lg
O.CO 4$ .09
0.02 39.20
004 3964
0.05 44,95
0.08 42.33 l.10
0.10 42.33
0,12 48.11 L2
0.1 I 45.d2
0.15 36.85 l.l
0.18 48.84
020 55.56
0.22 51.53
024 SL58
026 44.58
0.28 44.07
0.30 48.25
O.M 31.42
0.33 7,27
OW 24.51
0.38 0.00

Length 0.788
Max Depth 61.53
Avg. Depth 38.59

4C Cntenon
~OA62
~OA72
4.452

0OC
545
0.00

4A30
4)A20
4)AIO
4).ICO
4).390
4).380
4).310
4).360
4$ .3$ 0
4).340
4).330
4).320
IIDI0

4).280
4).270
4).260
4.2$ 0
4).240
4).230
4).220
4).210

4).$ 90
4).$ 80
4).$ 70
4).$ 60
4).$ 50
4).$ 40
»).$ 30
%.$ 20
4).$ 10
4).$ 00
4).090
4).080
4).070

4).0$ 0

4).030
4).020
4).0$ 0
0.000
0.010
0.020
0.030
0.040
0.0$ 0
0.060
0.070
0.080
0.090
0.100
0.110
0.120
0.130
0.140
0.1$ 0
0.160
0.170
0.180
0.190
0.200
0.210
0.220
0.230
0.240
0.2$ 0
0.260
0.270
0.280
0.290
0.300
0.310
0.320
0.330
0.340
0.3$ 0
0.3$ 6

23 59
25.75
27.15
28.02
28.81
29.55
29.95
30.09
30.39
32.63
33.28

32.58
32.52
32.77
33.46
34.35
34.90
34.91
35,1'I
35.25
35.11
34.91
34.91
35.? 1

35.42
35.51
35.33
37.93
3S.29
40.23
40.72
40.91
41.01
40.85
40.65
40.40
40 35
40.56
40.79
41,'l9
41.54
4$ .93
42 09
42.1d
42.17
42.15
42.32
42.55
42.72
42.55
42.20
42.24
42.63
43.M
44,28
I5.40
46.53
47.38
48.12
48.61
48.74
4S.88
48.85
Id.79
48 61
48.40
47.82
45.28
45.25
43.03
42.52
41.55
40.45
36.62
37,14
35.37
33.85
32.65
15 07

21.77
23.6$
2$ .23
26.10
26.90
27.63
28.03
2$ .S4

2$ .84
28.09
29.$ 1

28.62

28.23
29.61
30.30
31.20
31.74
31.7$
31.9$
M.10
31.9$
31.7$
3OA?
33.34
33.$ $
33.64
33.6$
3$ .78
37.1S
38.09
38.$ 8
38.76
37.1 9

37.0$
36.84
36.$ 9
36.$ 4

36.7$
36.98
38.71
39.17
39AS
36.80
37.71
37.70
37.68
36.37
36.61
36.77
38.27
34.80
34.84
3$.23
3$.94
36,89

39.13
39.96
40.72
44.01
44.14
44.26
44.2$
4$.67
4$ .69
4$ .28
44,70
46.26
4$ .2$
43.03
42.$ 2

41.6$
4OA5
38.82
37.14
3$ .37
33.8$
32.66
1$ .07
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Destructive Exam
Sample 9 - TSP 2H - Crack 2

Adjusted Destrucbve Exam Frnal Data

Axial
Position

inch

SCC Ligament
Depth Number

»/» watt

Ugament Ugament Notes
Type/Area Type/Area

(mm "2) iin»2)

Uga ment
Number

Length Depth Length Depth
Taus Excluded By 4C Cntenon

0.16
Length Averace

lJg.
Corrected

Length 0 788 0.786
Max Depth 4888 46.26
Avg. Depth 89.02 8$ .62

B -66



Dcs'tfuctivc Exarri
Sample 9 - TSP 3H - Crack 1

AdjuSted DeatruCtive EXam Final Data

Axr el
Position

inch

SCC

Depth
% wall

Ligament
Number

ugament Ligament
Type!Arcs Type/Area
fmm*2) finA2)

Notes

Length Depth

Ligament
Number

Length Length
0.16

Average
Lfg.

Corrected

~0.3rd
~0 376
4) 368
~0 350
~0 352
~0 340
~0 330
~0.320
4).300
A 280
~0 260
~0 250
~0.240
4.220
~0.200
4).tdo
~0.160
~0.155
~0.140
<.120
A,too
N 084
N 080
~0 070
4).080
%.040
%.020
0.000
0.020
0 040
0.060
0.080
0.100
0.120
0.140
0,150
0,160
0.180
0.200
0 220
0.240
0.250
0.258
0.280
0.300
0.320
0 340
0.380
0.380
0 388
0.400
OA20
0.440
0 460
0 472
OA88
0.498
0.500
0.504
0.508
0.512
0.515

Length
Max Depth
Avg. Depth

0'/i
7%
13%
21'Yi
22'Yi

1 gyi
31%
38'Yi

49%
56%
40%
34'/i
75%
88%
85%
89%
SNi
er Y.
89%
86%
89%
dl%
81'Yi

82%i

82%
TSY
84'Yi

80%
84%
83%
80%
80%
82%
75%
57%
er%

74'%1%

82%
83%
74%
63%
51%
53%
4ri/i
e5%
59%
53%
38%
38%
35%
27%
27%
23%
0%
0%
10%
14%
10%
4Yi
9%
0%

0.894
89 45
51.6

LS

L4

L3

L2

L1

L12

L11

Ll0

Lg

Ld

1.6

end ol scc

0.048 7.19E45 step

0.085 1.33E44 nud step

0.281 4.35E44 baca step

0.074 t.tSEI)I bacft Mep

0.087 1,04EI)4 mid step

o.o3o 4.65EI)5 baca s»p

0.245 3.80E+I step

0.077 t,tgEI)4 rrrd step

0.587 9.)OEI)4 step

0.254 3.93E44 step

end ofmast aack

0.093 1.45EI)4 front Step

0.031 4.74E45 front Mep

cnd of scc

'frail E
0.00
7.27
13AS
20.80
22.18
19.05
31.42
37.60
48.73
50M
40,44
37.89
74.55
88.29
84.95
49.02
88.95
67AS
88.80

89.45
54 07
81.31
81.53
61,75
79.35
83.rd
79.85
83.71
83.27
SO.CO

80.00
82.11
74.69
ee.re
66.55
73.89
81.75
81.95
8327
73.60
63 49
60.51
53.18
48.55
84 65
59.42
52.73
38 25
38.11
38.22
26.76
27.20
22.69
000

A.378
<.375
4).358
4).360
A.352
~0.340
~0.330
~0.320

%.280
<.260
~0.250
~0.240
~0.220
<.200
N.tdo
.150
A.f55
4.140
~0.120
A.too
%.084

~ 4.080
~0.070
<.050
I)040
~0.020
0.000
0 020
O.ol0
0.050
0.080
0.100
0.120
0,140
0.150
0.150
0.180
0.200
0220
0.240
0.250
0 258
0.280
0.3CO
0.320
0 340
0.350
0.380
0.38d
OAOO

0.420
0.440
0 450
OA72

Length 0.85
Max Depth dg.ot
Avg, Depth 6449

xcluded By 4C Cntenon
0.486
0 498
0.500
0.504
0.508

L12 0.512
0.515

L11

L10

Le

Lr

Le

L4

0.00
10.00
'14.00

10.00
4.00
9.00
0.00

a374
4).364
4).3$ 4

4).334
4.324
4.318
4).304
4).294
4).244
4.274
4.264
4).254
4).248
4).234
AX224
4).21 8
4).204
4).f 94
4).tdd
4).f 74
4.1 64
4).154
4).144
4).1 34
4).f 24
4.114
4.1 04
4.09$
4).044
4.074

4).0$ 4
4).044
4.034
<.024
4).otd

0.002
0.012
0.022
0.032
0.041
0.0$ 2

0.062
0.072
0.042
0.092
0.102
0.112
0.122
0.132
0.1 I2

0.1 $2
0.162
0.172
0.1 42
0.192
0.202
0.211
0.222
0.232
0.242
0.2$ 2
0.262
0.272
0.242
0.292
0.302
0.312
0322
0.332
0.342
0.3$ 2

0.362
0.372
0.342
0.392
0.402
OA12
OA22

26.93
29.57
31.85
33.10
33 82
34.45
37.21
40 06
42.88
47.95
52.18
56 08
60 07
54 Ol
57.31
70.22
72.82
75.0l
78.98
78 95
81.42
84.09
85.22
85 55
85.4d
88.03
d5.6l
6545
85.21
84.77
8425
83.90
83.63
83 33
83.09
82,79
81,31
81.80
81,49
81 4d
81 47
81.25
eo.dr
80 29
79 39
74 49
78 09
77.99
77.97
77.85
77,78
77.77
77 83
77,68
7725
7d.50
75 41
74.04
72.55
71,11
69.8l
69.29
69.05
6829
87,12
65.57
63.77
61.53
58 91
5628
53.79
51.32
4S 92
4d 82
44 98
43.33
41.55
38.71
37.5l
35 77
33.93

2$AI
28.04
3026
31.61
24.97
29.80
32.$ 7

3$ .41
38.13
43.31
47.54
$ 1A3
5$A3
59.91
62.3$
6$ .26
67.86
71.0$
72.99
74.96
TTA3
$2.$ 1

84.64
44.63
44.$ 6
44.11
d3.73
83.$ 3
83.29
82.8$
42.33
42.81
42.5l
42.2$
82.00
41,70
81.23
40.71
81.15
81.1$
41.47
41.2$
So.dr
40.29
79.39
7$ .73
7$ .33
7$ .24
75.21
7$ .11
7$ .03
7$ .02
7$.07
74.93
TIA9
73.74
72.66
70A1
68.94
67.49
59.62
$9.07
61.60

59.66
Sd.t 1

$d.31
$4.07
$ 1AS
4$ .96
43AS
41.01
34.61
36.$ 1

35.$ 3
33.88
32.10
3$.85
34.69
32.91
31.07
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Sample 9 - TSP 3H - Crack 1

AxIat
Position

Inch

Destructive Exeat

SCC Ligament
Depth Number
% wall

Ltgament Ligament Notes
Type/Area Type/Area

lmmA2) (Ini2)

Adjusted Destructive Exam

Ltgament
Number

Length Depth Length
Tais Excluded By 4C Cntenon

Fina I Data

0.16
Depth Length Average

OA82 82.02
OA42 80.07
OA52 28.14
OA62 26.55
0.472 25.25

Conected

29.16
27.22
25.29
29.70
22.40

Length 0.85
Max Depth 85.55
Avg. Depth 84,77

0.85
84.84
60.89

B -68



Sample 9 - TSP 3H - Crack 2

Axial
Position

inch

Destrucbve Exam

SCC Ligament Ugament
Depth Number Type/area
'/iwall (mm'2)

Ligament
ares

(inch"2)

Notes

Length

Ad>usted Destrucbve Exam

Liyaiiient
'umber

Depth Length Depth Length

Final Data

0.16 L(g.
Average Corrected

~0.433
~0 420
.o.ile
~CACO
~0.384
~0.380
4.372
~0.350
~0.340
~0.320
~0.300
4.280
4.268
~0.260
4.244
4.240
~0.220
~0.200
~0,180
~0.150
~0,140
~0.120
~0.108
4.100
~0.080
4.050
~0 055
~0 040
~0.020
4.015
0.000
0.008
0.020
0.040
0.050
O.OSO

0.088
0.100
0.112
0.120
0.132
0.140
0.144
0.160
0.180
0 200
0.212
0.220
0 240
0.240
0.250
0.268
0.280
0 300
0.320
0 340
0 360
0 364
0.3SS
o.dre
0.380
0.397

Length
Max Depth
Avg. Depth

0'k
eo/.
1»k

26%
5%
11'/o

9%
1%
4%
4'k
33'k
3$%
20%
37'/o

3/»
4V/o
45'k
41»/i
41%
44»i'o

41'/o

37%
31%i

38%
53'k
45%

43'%0%

39%
37'k
36»k
42%
SS%
55%
65%
ee'/»
65'k
54%
59%
53'k
51%
47%
49%
53%
50%
50%
38%
40k
49%
49%
44%
40%
46'k

47'k
39%
32%
27%
2%
27%
30%
0%

0 830
68.18
3eie

Ls

Lr

LS

L10

Ll1

L12

L13

L1 ~

Lte
L15

0.14

005

0.07

0,10

0.07

0.21

007

0,16

005

0.26

0.03

0.04
0,10

End of SCC

4.25E4$ back Sgsment

7.70E45 bscic Sysment

5.89E45 back Saament

1.02E44 frcnt

agama'.58E44

Iran! sgsment

1 03E44 front Sgament

3.47E45 back sgsmenl

3.21E44 fora sgament

1.15E44 Msgament

2A4E44 fud Sgament

7,1 SE45 back sysrnenl

4.07E44 fdl )»yamen(

5.21E45 front Sg ament

5.95E45
1.57E44

front)yamen(
front byament

end of crack

2.09E44 between amal cracks

Tais Excluded 8
~0.320
4 300
4.280
4.268
4.260
4.244
4 240
4 220
4.2CO
4.180
4.160
4.140
4.120
4.108
4.100
4080

4.058
~0.040
~0 020
~0.016
O.OCO

0.008
0.020
0.040
0.060
0.080
0.088
0.100
0.112
0.120
0.132
0.140
0.144
0.150
0.180
0.2CO
0.212
0.220
0 240
0 240
0.260
0268
0.280
0.300
0.320
0.340
0.350
0.354
0.368
0.376
0.380
o.dar

O.CO

33.09
34.98
19.93
35.58
2.91

40.87
46.33
40.9$
40.87
44,29
40.87
37.09
31.35
37.50
$3.24
44.$ 1

42,84
4022
39.49
3724
3529
41.7$
58.40
55.64
64.95
66,18
64.73
63.93
59.20
53.31
5120
46 84
48.87
63.35
60.22
49.60
38.25
39.85
48.95
48.95
43.71
40.07

48.55
47.13
39 42
31.93
27.35
2.18

2e.re
29 53
0.00

Ld

L10

L4

L3

Lt1

L12

L2

L1

L14

Lte
L15

Length 0.717
Msx Depth 58.16
Avg. Depth 43.34

y 4C Cnten
4433
~0.420
44te
4 400
4 3S4
4.380
4.372
4.360
4.340

on
000
d,11
1AS

25.1 8
4,73
10.76
9,45
1.4$
3.78

4.32
4.3'I
4.30
4.29
4.28
4.27
4.26
4.2$
4.24
4.23
4.22
4.21
4.20
4.19
4.18
4.17
4.16
~0.15
4.14
4.13
4.12
4.11
4.10

4.08
4.07

4.0$

4.03
4.02
4.01
0.00
0.01
0.02
0.03
0.04
0.0$
0.06
0.07
O.OS

0.09
0.10
0.11
0.12
0.13
0.14
0.1$
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23
0.24
0.2$
026
0.27
Odd
0.29
0.30
0.31
0.32
0.33
0.34
0.3$
0.36
0.37
0.38
0.39
OAO

26.01
27.77
29.45
30.64
31.43
32.11
32 69
33 31
33 96
38 48
37.69
dd.24
38 42
38.26
39.15
39 67
41.89
42.36
42,41
42,15
41.9$
41.d9
41,80
41.57
41.20
41.21
42.14
43.09
44,07
45,44
47.36
49.00
50.22
So.sa
51.78
$2.69
53.38
54.03
54.44
5$ .31
56.86
58.35
59.29
59.08
$8.65
57.73
56.$ 3
55.32
54.35
53.18
51.9$
50.61
49.80
49.40
49.11
49.11
48.68
47.$ 0
46.19
44,74
43.39
40.96
40 34
38.71
38 35
37.65
37.03
38.51
36,) 3
3$ .20
34.08
32.70
27.49

2$ .14
26.90
28.59
29.77

. 3056
31.24
31/62
32A4
33.09
3$ .59
37.02
37.37
37.$ $
36.97
dd.17
38.69
40.90
41.93
41.2$
40.98
40.78
40.72
39A9
39.2$
38.88
38.15
39.08
40.03
41.01
42.38
44.72
46.37
47.$ 9
48.01
48.89
48.22
48.89
48.72
47.36
49.38
$0.94
52.44
S4.10
$3.90
$3A6
$2.03
So.dd
49.62
4$ .69
44.$ 2
43.5$
41.83
43.3$
42.9$
43.49
4$ .26
44.S4
43.66
42.34
40.90
39.$ 4
36.69
3$A4
33.81
33AS
3$ .70
3$ ,08
34.$ 7
34.$ 6
33.63
32.$ 1

31.12
2$ .92

Length
Max Depth
Avg. Depth

0.717
59.29
44 03

0.717
$4.10
40.7$
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Sample 9 - TSP 4H - Crack 1
Destructive Exam Final Data

Axial
Position

inch

SCC
Depth
% wall

Uya ment
Number

Uga ment
Type/Area
fmmi2)

Uyament Notes
Type/Area

(ini2)
0.16 Ug.

Length Average Conected
No Exclumon Cntenon Applied

4 400

4.340
4.320

4.280
4.250
4.240
4 220
4.200
4.180
4,180
4.152
~0.140
~0,120
~0.100
4 084
4.080
~0.050
.o.oie
~0 040
~0.020
0 000
0 020
0 040
0.060
0.080

, 0,100
0,1 20
0,1 40
0.,180
0,180
0 200
0 220
0.226
0 240
0.2$2
0.250
0.280
0.300
0.320
0.330
0.340
0.350
0.370
0.360
0.400
0.420
0.440

Length
Max Depth
Avy. Depth

0%
2$%
se%
49%
48%i
43%i
49%i

SS%i

47%
7$ %
d0%
80%
72%i

71%
es%
S4%
es%
58%
70%
$9%
54%
70%
74%
72%
5$%
e1%
67%
CO%

68%
87%
68%
79'/i
75%
e9%
7 1 i/i
egi/
55%
82%
80%
50%
67%
41%
33'/i
47%
52%
47%
41%
32%
19%i

0%i

0.84
d2.11
57.46

Ll0

L1

Ld

LT

Le

LS

0.0$ 8

0.138

0 078

0.06$

0.032

0.082

0.02$

O.ost

0.005

end of scc

$.91E4$ back step

9.9OE4$ md step

2.14E44 back Mep

122E44 step

1.01E44 Step

$.02E4$ m'a Meo

1.27E44 back step

3.84E4$ bade step

9.30E4$ back step

4 8$ E4$ front step

9.40E45 front step

end of scc

4A
4.$ 9

427
4.36
4.3$

4.$ 2
4.31

4.29
4.28
4.27
4.26
42$
4.24
4.2$
4.22
4.21
4.2
4.19
4.1S
4.17
4.16
4.1S
4,14
4.1S
4.12
4.11
~0.1
4.09
4.08
4.07
4.06
4.0$

4.0$
4.02
4.01

0
0.01
0.02
0.0$
O.oi
0.0$
0.06
0.07
0.08
0.09
0.1

0.11
0.12
0.13
0.1i
0.1 5
0.16
0.17
0.16
0.19
0.2

0.21
0.22
0.2$
0.24
0.2$
0.26
0.27
0.26
0.29
0.3

0.31
0.32
O.SS

0.$ 4
0.$ $
0.36
0.$ 7
O.SS

0.$ 9

OA

32.15
3$ .48
$4.SS

3$ .30

SESS

37.2d
Sr.dr
41.48
4$.19
48.31
$ 1.22
$$ .8$
56.07
$7.70
59,1$
80.4$
51.55
82.$ 3
5$ .02
csee
84.9$
eeer
56.2$
89.2$
59,10
67.94
d7,49
er.os
55,72
58.30

5$ .79
5$ ,48
essa
5$ .i2
5$ .96
56 39
oe 44
65.35
6L19
65AO

87,$ 7
er.is
87.19
d7.13
87.4$
57.75
OS.2$
OS.72

59.10
89.58
70.10
70.19
70.18
70.98
71.74
71.56
70.$$
70.03
70.00
89.18
57.30
84.80
52.84
51.28
CO 0$
$8.73
$7.0$
SS 02
52.90
$0.$2
48.98
42.87
39.05
38.3S
37.04

SS.42

$2.16
SSAS

3$ .$0

SLSS
SLSS
37.28
STA7
41 AS
4$ .19
4S.$ 1

$ 1.22
SESS
SLOT
$7.70
$9.1 3
60.00
61.1S
62.10
61.87
62.$ 1

OLSO
6$ .$ 2
6$.$6
66.$ $

66A1
6437
6L91
eLir
6$ .1i
62.72
62.46
62.21
OL$$
6@21
61.$ $
62.82
6L2$
6L28
6$ .20

64.79
6$ .29
66.48

66.10
6L04
ee.sd
6L68
C|7.1 5
67.6$

69.$ 0
69.74
68.90
68.89
69.42
70.18
70.00
68.29
6L1$
OL12
67.$ 1

OSA2
62.$ 8
60.61
$%04
$7.80
S6A4
$4.7$
$2.7$
$1.$ 2
49.1$
4$ .69
41.78
$7.97
37.96
36.62
SiAd
SLOO
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Sample 9 - TSP 4H - Crack 1
Destructive Exam Final Data

Aiual
Posidon

inch

SCC Ugament Uga ment
Depth Numtier TypelA res
ih wall (mm"2)

No Exclusion Cntenon Applied

Ugament Notes
Type/Area

(in"2)
0.15 Ug.

Length Average Corrected

0.41
OA2
OA3
0.44

32.76
32.75
31.29
29.26

32.34
32.69
31.22
29.20

Length
Max Depth
Avg. Depth

084
71.74
57.79

0.84
70.18
$6.38

B;71 ~



Destructive Exam
Sample 9 - TSP 4H Crack 2

Adjusted Destructive Exam Final Data

Axial SCC Lrgament Lrgament Ligament Notes
Pomtion Depth Number Type/Area Type/Area

inch %wall Imm "21 (inA2) Length Depth

Lrgament
Number

Length Depth Length DePth

0000 0.00
0 001 Depth Undefeted
0.10a Depth Undefeted
0.105 20
0.131 20
0,132 Depth Undefined
0.18 Depth Unconned

0 205 18.00
0 206 20
0.225 28
0.224 30
0231 32
02a 36

0 259 36
0269 32
029a 20
0328 0

0 0003

0 0003

End of frat crack
0.140 14.00
0.20514.00
0.206 20.00
0.22$ 24.00
0.228 30.00
0.231 32.00
0.24 36
0259 36
0.269 32.00
0.29C 20.00
0.324 0.00

Length 0.1 48
Max Depth 36.00
Coil Avy. Max. Depth 23.06

x I ion enonabA 4 5

Lengdta0.324
LOCal Max, Dept ~ 361S

Cog Avg, Max Depm ~ 23.1%
Avg, Depm Not Defned
ligament Colrecaon Not Appaed
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Sample 9- TSP 5H Crack -1

Axtst
Posnion

inch

SCC
Depth
%i wall

Destructive Exam

Ugament Ugsment
Number Type/Area

(mm*2)

Ugsment
Type/Ares

(ini2)

Notes

Ad/usted Destructive Exam

Ugsment
Number

Length Deoth Length

Final Data

0.16
Average

Ug.
Conected

4.280
4.272
~0.260
~0.240
0.232

~ 0.228
~0.220
~0.212
~ 0.200
~ 0.190
4.180
~0.150
.0,144
~0.140
~0.120
4.100
4 080
4 058
4 060
4 olo
4.020
~0.010
0 000
0 020
0.040
0 050
0 080
0 090
0.100
0.120
0 140
0.150
0.156
0.160
0.200
0.220
0.240
0.250
0 250
0 280
0 300
0 320
0 340
0 348
0.350
0.370
0.380
0 390
0 400
OA04
0 408
0 415
0 420

Length
Msx Depth
Avg. Depth

0'k
17ik
18iki
14'k
0'k
0%
15ili
15%
29'k
33'/i
38ik
40%
33%
35'/i
31ik
57'k
72%
79%
76%
73%
71%
70%
69'k
73'k
74'Yi
75'/s
75'/i
73%i
74 /i
74%
74%i

71%
71%i
73%
80%i
79'/i
84%i
85'Vi
82'k
78%
54%
48%
43%
40%
34%
37%
41/i
35%
29'/i
4'/i
19'/i
12%
0%

0.70
85.47
55.97

L1

end of crack anay

L13, 0 025 4.1E45

end of crack
end of mam crack
front step

L12
L11

0.1'12

0.195
0.000

3.0E44
front step
step

L10

L9

L8

0.151 2.SE4l step

0.000 step

L7 0,1 34 2,1E4l step

Ld
Ls
L4

0.154
0.048
0.025

2AE.ol back step
7.40206E45 back step
3.93421E4$ front Mep

L3 0.024 3.7E45 mkf step

0.090 0.00013688 step

0.078 O.C00120418 step

~nd of main crack

0.055 0.000101181 front step

4.228
4220
4.212
4.200
4.190
4,160
~0.160
~0,144
4.140
4.120
4.100

4.040

4.010
0 000
0.020
Colo
0.060
0.080
0.090
0.100
0,120
0.140
0,160
0.158
0.180
0.200
0.220
0240
0450
0250
0.280
0.3CO
0.320
0 340
0.348
0.360
0.370
0.380
0.390
0.400
0 404

Tlils Ex
000
14.98
15.71
28.51
32.5$
37,75
40,(O
32.55
34.76
31.3$
57.24
71.55
78 SS

TSOO

72.58
71A2
59 82
59.09
7265
74 40
75.55
7$ 3$
73.4$
74.11

73 69
74 25
71,42
71A2
72.$ 0
79 93
79,49
83.56
86A7
81.60
77.82
64.36
4829
43A2
39.64 L2
3425
37.31
41.09
3829
29.45
000 L1

L12
L1'(

L10

Lg

L7

Ld
LS
L4

OAOS

OA15
0 420

Length 0 632
Max Depth 86AT
Avg. Depth 60 62

eluded fly4C Cntenon
4.280

L13 4.272
4.250
4 240
4 232

0.00
15.6S
18 47
14.15
0.00

19.35
11.85
0.00

4.22$
4.21d
4.208
4.198
4.1dd
4.17d
4,168
4.1$ S

4.14d
4.13$
4.128
4.11d
4.10$
4.098
4.0$ 8
4.078
4.068
4.0$ 8
4.04d
4.03$
4.028
4.018
4.00$
0.002
0.012
0.022
0.032
0.042
0.052
0.062
0.072
0.0$ 2
0.092
0.102
0.112
0.122
0.132
0.142
0.152
0.162
0.172
0.182
0.192
0.202
0.212
0.222
0.232
0.242
0.252
0.262
0.272
0.282
0.292
0.302
0.312
0.322
0.332
0.342
0.3$ 2
0.362
0.372
0.382
0.392
OA02
OAO4

Length
Msx Depth
Avg, Depth

27.63
26 31
28 11
29.14
30.51
32.52
34.74
37.11
39.55
44,00
47.46
50.55
53 CS

SS.25
57.12
SS.91

60 80
63.C6
65.37
67.63
70.25
71.93
72.92
73AS
73 51

73,24
73.15
73.1 ~

73.24
73 35
73.45
73.55
73.70
73.83
74.08
74 44
74.7$
75 03
75 40
75.92
75.54
75.99
77.29
77.44
77.20
7d.53
75.39
73.94
72.4'1

70 68
SS 58
55.10
d3 64
61.31
58.55
54,71
52,87
50.70
45.52
46.15
43.52
41.24
39 09
37,35
33 52

0,632
77,44
So.dS

2389
24.$ 7
24.97
2$AO

, 26.77
2LTd
31.00
3L37
3$ .0$
39.$ 3
4L28
44.$ 6
47.06
49.26
$0.14
$1.93
$ $.07
$9.$ 2

6(.83
64.29
66.71
68AO
69.3$
69.92
69.97
6L94
68.84
68.84
70.7$
70.87
70.96
72.0$
TOAS
70.06
T0.31
10.39
70.69
70.97
71.3$
71 A6
70.76
72.6'7
74A8
7L63
74.38
T3.71
72.$ 8
71,13
69.$ 9
69.$ 9

67.02

62.36
60.04
$7.39
$3A4
$0.73
4L82
46.64
44.27
41.74
39.36
37.21
3$A8
31,74

0 632
74.63
57,45
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Sample 9 - TSP 5H Crack - 2
Destructive Exam Final Data

Axial
position

inch

$CC Ugament
Depth Number
14 watl

Ugament Ugament Notes
Typo/Area Type/Area

(mm~2) IinA2I
0.16 Ug.

Length Average Conected

0.000
0.008
0.014
0 035
0.051
0.0$ 4$
0.058
0.074
0.076
0.078
0.090
0.092
0.120

0
22
27
38
38
38
38
38
33
27
27
22
0

Ll 0.0002$

0.00013

0.000
0.008
0.01 ~

0.03$
0.0$ 1

0.0$ 4$
0.0$ 8
0.074
0.076
0.078
0.090
0.092
0.120

0
22
27
38
38
38
38
38
SS

27
27
22
0

Length
Max Depth
Avg. Depth

0.12
38.00
26,75

Length
Max Depth
Avg. Depth

0.12

26.69
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Sample 9 - TSP 5H Crack - 3
Destructive Exam Final Data

Axial
Position

inch

SCC Ugament
Depth Number
% wetl

Uga ment Ugsment" Notes
Type/Area Type/Ares

(mm*2} (in*2)
0.16 Vg,

Length Average Corrected

0.183
0 203
0 240
0.260
0.280
0.297
0.303
0 309
0.32'1

0.32$
0.328
0.363
0.367
0.371
0 394
0 425

Length
Max Depth
Avg. Depth

0
22
22
22
22
22
22
22
22
22
22
22
22
22
22
0

0.242
22.00
1 9.88

0.183
0.190
0.200
0.210
0.220
0.230
0.240
0.2$ 0
0.260
0.270
0.280
0.290
0.300
0.310
0.320
0.330
0.340
0.3$ 0
0.360
0.370
0.360
0.390
0.400
0.410
0.420
0.42$

17.60
18 04
18.40
18.70
18.95
19.17
19.38
19.53
19.67
20.98
21.81
22.00
22.00
22.00
21.75
21.08
20.00
19.67
19.73
19.57
19.38
19.18
18.90
18.59
18.22
15.77

14.41
14.8$
1$ .21
1$ .$ 1

14.31
14.$ 3

14.72
13.44
13.$ 8
14.67
1$.72
13.01
13.01
13.01

12.76
12.09
11.01
1 ~ .07
13.93
1S.77
13.$ 8

14.81
14.$ $
14.24
15.32
12.67

Length
Max Depth
Avg, Depth

0.242
22.00
19.82

0.242
1$ .72
1 3.97
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Destructive Exam
Sample 10 - TSP 3H Crack 1

Final Data

Axial
Position

inch

SCC Ugament
Depth Num tsar
%watt

Ligament
Type/Area

(mrn*2)

Ugamant Notes
Type/Area

(in*2) Length
0.16" Ug.

Average Conected

~0.320
~0.280
~0 250
~0.240
~0 220
~0.200
4.180
~0.170
~0.160
~0.140
~0.120
~0.110
~0.100
~0.080
~0.060
~0.040
~0.020
0.000
0.020
0.040
0 050
O.OSO

0.100
0.120
0.140
0.180
0.160
0200
0 220
0240
0 250
0 280
0.300
0 320
0.340
0 350
0.380
0 400
0 420
0,440

Length
Max Depth
Avg. Depth

end ol crasis esolnÃed
saw cul vtto end

2/tE44

2.1E44 Ovenappelg Crastta

1.1E44

8.5E.05

0.084 13E44

0.118 1.8E44

o.re
99.42
74.29

No Exclusion Cntenon Applied
0%

42%
49% L1 0.155
63%
73%
75%
83%
62% L2 0.137
85%
d2%
84% L3 0.072
64%
65%
65yi
65%
82'/i
S2'/i
86%
ery.
dd'/i
94'Y

94'/i
9$ '/i L4 0.055
97%i
grY.
97%
99'Yi
99'Yi

98%
92'/i
7d% Ls
68'Yi

58%
53%
49Yi
45%
37% Ld
47%

0%

4.$ 10

4.290
4.28
4.27
4.26
4.2$
4.24
4.2$
4.22
4.21
4.2
4.19
4.1d
4.17
4.16
4.1 $

4.14
4.13
4.12
4.11
4.1
4.09
4.0$
4.07
4.06
4.0$

4.0$
4.02
4.01

0
0.01
0.02
0.0$
0.04
0.0$
0.06
0.07
0.08
0.09
0.1

0.11
0.12
0.1$
0.14
0.1$
0.16
0.17
0.18
0.19
0.2

0.21
0.22
0.23
0.24
0.2$
0.26
0.27
0.28
0.29
0.3

0.$ 1

0.$ 2
0.$ $
0.34
03$
046
0.$7
0.$ 8
029
0.4

0/41
0.42
0.4$
0.44

35/47
38.73
41.80
44,48
46.8$
49,14
51.41
5$ .3$
55.18
60.09
54.28
67.93
71.04
7L50
rLeo
77.90
79.58
eo.ds
81.85
82.50
d2.99
8$ ,41
83.59
d$ 63
83 65
6393
84.12
64,44
64.71
85.10
dS 69
88.25
85.78
d7.31
87.83
88.3d
89.0$
69.6d
90.71
91.58
92.3d
93.01
93.52
94.29
95.01
95.70
SL20
95.4d
98.73
95.80
gder
98.08
94.98
SL81
91.94
69.95
dr.es
85.18
82.57
79.67
76.95
73.66
70.64
67.21

50.30
57.50
53.49
46.57
ie.er
4521
43.51
42,14
40.62
39.52
3622

3L7$
36.99
40.06
42.7$
4$ .09
47iio
49.67

51.90
$6.60
61.00
64.6s
66.9$
69 41
71.71
7$ .$ $
T7.24
TS.SO

T9.$ 1

80.16
80.6$
81,06
61.24
81.29
SLOS
6%13
8$ .$ 1

6%63
6%91
$ $.10
8$ .69
86.2$
86.76
87.31
87.8$
S6.$ 6
69.4$
69.24
90.09
90.96
91.74
92.$ 9
SLOO
9%67
94.39
9$ .08
9$ .$8
9$ .86
96.1 2
9L18
96.0$
9$.46
9L41
92.66
91.00
89.00
6LTO
64.2$
81.62
76.92
76,01
72.91
69.70
66.26
61.32
$8.03
5$ .22
$ 1.21
46.29
4$ .$4
4L68
~228
40.61
39/49
38.19
3L69
$$ .51

Length
Max Depth
AV9. Depol

0.75
95.80
74.64

0.76
96.18
TL22
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Sample 10 - TSP 3H - Crack 2
Destructive Exam Final Data

Axial
Position

inch

SCC Ligament
Depth Number
'/iwali

Ligament Ligament Notes
Type/Area TyperArea

(mmi2) (in*2)
0.16 Ug.

Average Corrected

~0 330
%.324
~0.320
%.300
41 280
%.258
~0.250
<.240
<.232
~0.220
~0.200
<,184
%.180
~0.175
~0.176
~0.160
~0.140
A.f20
~0,1 00
41 080
~0.060
~0.048
%.040
%.020
O.COO

0.020
0.024
0.028
0.0$ 2
0 040
0.052
0.060
0.080
0.100
0.120
0.128
0.140
0.155
0.150

Length
hl ax Depth
Avg. Depth

No
0%

37%i

37 /i
344

~ 42ts
46'/i
$2 ~

39%
$3i4
27ti
294/i

2914

0%
$4'/i
X%
St&
$4%
32yi
34'/i
44%
4$yi
4W
4tW
$1%
Oss

Otri

$5%
48%
4$%
44'Yi

4%i
$9yi
2 1yi
35'/i
26%
01S

0.49
47.64
$ 4.77

Exclusion Cntenon Apptrec
Eno of SCC

L9 0.084 1.$ E4ss ovenappevg cracks

L8 0.010 1.5E45

L10

L7

0.445 5 0544

0.0132.0E-OS

0.002 $ .154Xf

0 005 7.3545

L4 0.021 S.SE45 Overtapp ng cracks

L1'1

Lt 0.005 8.1540
separate crack

ena of SCC

0.119 1.5E44 Oveitappetg cracks

0 0 1 d 2.0E45

0.008 1.2545

<.310
<.300
4.29
%.28
<.27
A.26
%.2$
4.24
4.23
4.22
C.21
4k2
<.19
~0.18

<.176
4.174
%.17
4.16
4.1$
4.1 ~

4t.1$
%.12
A.t1

%.1

4L08
%.07

4i.0$

4LOS
4k02
%.01

0
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.1

0.1 1

0.12
0.13
0.14
0.1$
0.16

Length
Iaax Depth
Av0. Depth

32.71

3393
34 $2
34 42
34.20
SS.96
3s.es
33 41

3$ 41
32.38
32.43
$2.15
31.7$
31.20
31,05
30.49
29.0$
29,10
29.14
28 82
28.75
29.32
$0.12
$0.87
31.55
33.05
35.56
Ss.es
35.62

$$.$ 1

$8.21
$5.65
37.42
38 09
38.78
39 3d
39.70
30.50
38 48
$8.11
37,45
35.05
34.74
34 e7

35,11
35.17
$5.32
$4.54
$$ .52

0/49
39.70
34.29

31.77
3$ .06
32.87
SS.26
33.36
3$ .24
27.89
27.44
27.19
27.19
26.1 7
26.21
25.04
2$ .49
25.08
25.76
25.20
24.$ 8
23.8$
2$ .90
2$ .$9
2$ .$ 1

2$ .8$
29.66
30.$ 6
31.2$
SS.64
SS.2$
SS.$ 4
3$ .30
33.37

SS.02
3$ .64
36.22
36.01
37.$ 1

37.02
37.97
36.79
36 43
35.76
3$ .$7
$3.0$
32.98
33.21
35.7$
3$ .82
35.17
34.$ 0
33.$ 7

0.49
37.07
31.71
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Sample 10 - TSP 4H - Crack 1
Destructive Exam Final Data

Axial
Position

inch

SCC
Depth
'/ wall

Ugament
Number

Ugament
Type/Area

(mm*2)

Ugament Notes
TypelArea

(fnA2)
0.16" L)g,

Length Average Corrected

ia320
4.300
ia292
ia288
ia284
ia280
ia276
<.280
4).248
ia244
4.240

<.218

4).192
ia180
4.(60
4.140
%.120
ia114
ia100
4.080

~0.040
~0.020
0.000
0 020
0 040
0 048
0.050
0.080
0.100
0.120
0.140
0,160
0.180
0.200
0.220
0.240
0.260
0.280
0.295
0.300
0.320
0.328
0.340
0.350
0.378

l.ength
Max Depth
Avg, Depth

No
0%

20Yi
16/i
34%
SeY
44/i
51%
89%i
72Yi
77%
75'/i
75%
78Yi
88%
88%
d9%
83%
78%
78%
80%
81'Yi

83%
83%
76%
78%
79'Yi
80'Yi

89%
71%
73i/i
73%
71%
77%
Tey.
77%
Te%
79%
82%
68%
53%
44%
41%
37%
38%
37%
35%
18%
0%

0.698
e9.38
ee.de

Exclu aeon Cnt enon Appl red
end of scc

L11 0.11 1.65E4)4 step

Lt
L10

L9

0.0l
O.Ol

0,18

5.54E4)5 step hoot
5.91E4)$ step back

2.44E4)4 Meo back

$.63E+5 Mep back

S.TSE<$ step back

LT

5.34E4)4 Map

0.34 5.33 E4)4 step

O.gl 5.59E4$ step

end of scc

0.08 8.9SE4)$ Mep back

0.11 1.83E44 Map

ea32
4).31
eaSO

4.29
~0.24
4.27
4).26
4).2$
ea24
<.23
ia22
4.2(

4).(9
4.(4
ia17
4).t 6
ia1$
4.(4
ia13
ia12
4).t1
ea10
4).09
4).04
4.07
4.06
4.0$

<.02
iao1

0.01
0.02
0.03
0.04
0.0$
0,06
0.07
0.04
0.09
0.10
0.11
0.12
0.13
0.14
0.1$
0.(6
0.17
0.1 8
0.19
0.20
02(
0.22
a23
a2l
0.2$
0.26
a27
0.24
029
aso
0.31
0.32
0.33
0.3l
0.3$
0.36
0.37
O.SS

42.07
45.35
48.02
50.80
53.51
56.02
58.24

81.37
68.13
70.14
73.57
76.71
Te.de
79.87

81.2$
81.69
82.18
82.49
82.30
81.82
61.20
80.57
80.17
79.98
79.93
80.30

80.51
80.08
79.81
79.07
78.45
77.77
T7.24
77.02
78.97
78.95
78.92

, 78.84
Td.67
Te.43
78 2l
75 89
75.39
Te,oe
76,10
75.87
74.87
73.73
72.38
70.60
68.57
Be.td
d3.81
61.51
59.14
58.72
$3.83
50.34
48.19
41,48

38.58
34.49
32.60
30.93
29.38
27.94
28.37

40.03
4XS2
44.20
46.97
49.69
51.74
54.01
$ $ .77
$7.14
61.49
6$ .9(
69.3l
72AS
7$.$7
76.$ 6

74.34
79.22
79.64
41.41
d1.61
41.14
40.$ S

40.30
79.49
79.69
79.66
40.03
40.6$
76.36
T6.21
7$.74
71.34
70.71
TO.OS

69.$ 0
69.24
SS.23
69.22
69.1 9
69.10
64.93
6d.69
68.$ 0
6d.1$
67.6$
72.19
72.24
71.40
7A47
73.09
71.73
69.96
67.92
64.S$
61.94
$9.64
$6.90

$ 1.$ 9
44.10
43.9$
39.22
36.66
34.32
32.2$
30.36

27.77
26.34
24.78

Length 0.898
Max Depth 82.49
Avg, Depth 87.03

0.694
St.dl
63.63

8-78



Sample 11 - TSP 2H - Crack 1
Deatructive Exam Final Data

Axial
poaltion

Inch

SCC Ugament Ugament
Depth Number Type/Area

'watt (mm"2)

Ugament Notre
Height
(mm) Length

0.16
Average

Ug.
Corrected

0.44
~0.42
+4

~0.38
~0.36
~0.34
4).32

%.28
~0.25
4.24
.0.22
4) 2

%,18
~0.16
4,14
~0.12
~ 0.1
i).08

<.02
0

0.02
0.04
0.05
008
0,1

0.12
0.14
0.15
0.18
0.2

0.22
0.24
0.25
028
0.3

t).32
0,397

Length
Max Depth
Avg. Depth

0.0188

0.8$ 7

99.20
80.91

No Excloaion Cntenon Applied
000
0.17
0.34
04$
0.51
0.$ 4

0.71
0.92
0.96
O.QT L1
0.98
098
0.97
0.99
0.98
0.95
0.90
0.90
0.90
0.69
0.44
0.69
0.48
0.49 L31
0.6$
0.6$
0.98 L32
0.96
0.95
0.92
0.93
0.9$
0.97
0.99
0.95
0.93
0.97
0.94
0.89
000

End of SCC

005 DVCTILE

SCC1

SCC1

End of SCC ended in aa

4AS
4A2
4A1

4).$ 9
4).$ 8
<.37
4).36
<.$ $

4).32
4).31

4).29
<.24
4).27
4).26
4).2$
4).24
4).2$
4).22
<.21
4).2
4).t 9
4).t 8
4).17
4).16
4.1$
4).14
4.13
4.12
4.1 1

4).t

4).08
4).07
4.06
4.0$

4).0$
4).02
4).01

0
0.01
0.02
0.0$
0.04
0.0$
0.06
0.07
0.04
0.09
0.1

0.11
0.12
0.1$
0.14
0.1$
0.16
0.17
0.18
0.19
0.2

0.21
0.22
0.2$
0.24
0.2$
0.26
0.27
0.24
0.29
0.3

0.$ 1

0.$ 2
0.3$
0.34
0.3$
0.$ 6

29 91

32.1d
3l.20
35.58
39 21
42.21
4$ .50
lb.51
51.29
$597
62.19
55.92
71.17
74 90
78 32
51.42
84.$ 4

87,14
89 88
92.49
94.59
95.13
95.98
97,0$
9e.dl
96 46
Qe 07
9$ .5S

9517
94.57
Ql.15
93.61
93.05
92.5$
92.01
Ql,lg
90.78
90 20
89.73
89.21
88.7$
88 44

68.14
88.24
ed.e2
88.99
49.39
89.74
90.1$
90.46
90.6$
Qg.dS
91.08
91A1
91.77
92.19
92.82

.9$ el
94A1
9$ ,1$
9$ .45
9$ .3$
9$ .1$
9$ .03
9504
9$ .08
9$ .09
9$ .07
94.90
94.01
92.39
90.02
86.89
8&01
Td.ig
73.09
e7.$ 5

6$ .5l
6&61
81.53
58.99

29.91
32.18
Sl.20
36.$ 8
39.21
42.21
4$ .$0
48.$ 1

$1.29
$6.97
61.98
66.71
TO.QS

74.68
TL11
81.21
84.13
46.9$
89.67
92.28
94.$ 8
9$ .92
96.77
96.8$
96.60
96.2$
9$ .86
9$ .6$
9$ .17
94.67
94.1$
9&61
9&06
92.$ $
9&01
91AO
90.78
90.20
89.73
89.21
dd.7$
88A4
d4.1d
84.24
SL62
84.99
89.$ 9
d9.78
90.1$
QOA6
90.6$
Qo.dS
91.08
91.41
91,77
92.1 9
92.82
9&61
94A1
9$ .13
9$AS
9$.3$
9$ .13
QS.OS

9$ .08
9$ .08
9$ .09
9$.07
94.90
94.01
9239
90.02
86.49
'8&01
7&40
T$.09
67.3$
6$ .$4
63.61
61.$ $
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Sample11- TSP 2H-Crack1
Destructive Exam Final Dma

Axial
Position

inch

SCC Ligament
De pth Number
ss walt

Ugament
Type/Area
(mm'2)

Ugament Notes
Height
(mm) Length

0.16" Ug.
Average Conected

No Exclusion Cntenon Applied
0.27 55 87 SS.67
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Sample 11 - TSP 2H - Crack 1
Destrucbve Exam Final Data

Anal
Posit'on

Inch

SCC Ugament
Depth Number
%watt

Ligament Ligament Notes
Type/Area Height
(mm*2) (mmI

0.16 Uy.
Length Average Corrected

No Exclusion Cnterion Apphed
0.38
0.39
0.397

52.31 52.31
48,18 48.18
43.37 43.37

Length
Max Depth
Avy. Depth

0.837 0.837
97.05 96.83
81.44 81.40
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Sample 11 - TSP 2H - Crack 2

Destnrodve Exsrn Finer Dots

0.16 Ug.
Length Depth Length Aversge Connoted

No 6cclvcion cntenon Appsed Also No Avg. over Length ol crack, Avg. Msx. oeptn iAvg. 0rsch ~ s)%
0.22 0
0.24 43
0.28 42
0.28 40
0.30 38
0.32 38
0.34 35
0.38 30
0.38 0

Length 0.18
Msx Depth 43.00
Avg. Depth 32.75
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Axial
Position

Inch

SCC
Depth
% wall

Destructive Exam

Ugament Ugament
kumber TypelArea

mm*2

Ugament kotes
TypelArea
mA2 Len

Ugament
Number

Len

Sample 11 - TSP 3H - Crack 1
Final Data

0.16
Awra

Lig.
Conected

a$ 44
a$ 40
a520
asco
a.480
aA70
aA60
aA40
aA20
aA00
asdo

a.354
as40
a220
ast2

a280
a268
a260
a230
a210
a.1 90
a.170
a.1 50
a.1 30
a.110
a.100
a.o92
a.odo
a.060
a.o40
a.020
aooo
L020
0.040
0.060
0.080
0.100
0.120
0.140
0.160
0.170
0.180
0200
0220
L240

a260
a280

tk320
0.340
0.360
L370
L380
OAOO
OA20
a40
OABO
a480
0500
0520
0540
0560
tk$64
asn

Length
Max Depth
AV9 Depth

aoo
L$8
5.67
IOAO

125$
3220
38.91
4420
49.60
7353
68A4
80.73
8$ .1 6
NA9
70A0
69 00
61.75
64.6$
64AP
5527
96.70
9920
98AO
9520
06AO
0650
06.60
8250
822$
8055
dl.07
Bl.07
81.16
8022
8420
86.04
825$
8414
84.73
84AIT
N.93
8458
8451
80.6$
90.11
89.16
STA5
86.91
89.96
8822
88.73
88A6
0950
9320
0$.90
96.60
87.0$
TBAO
6556
6029
53.67
4525
3027
28.73
10.71
1753
tkOO
1.116
09.5
7258

aoig 3.0E4$

Llo

LlI SCC

L3 SCC

L2
L1

L12

1.0Ea3 Dvedappmg Cracks

T.BEal V edapp'vtg cmcks

3.2Eal

SCC

2.5SO 4.0Ea3

a$ 00
aABO
aATO
aA60
allo
aA20
aAoo
a280
a260

a220
ast2

a28o
a268
a260
a230
a210
a.190
a.170
a.150
a.130
a.1 10
a.1 00
a.092
a.080
aA$0
a040
a520
0.000
0.020
Lolo
0.060
0.080
0.100
0.120
0.140
0.160
0.170
0.180

a220
0240
0250
0.260
0280
a300
0.320
0.340
0.360
0.370
0.380
OAOO
0.420
OA40
OA60
OABO
OSOO
0520
0540
0560
0$6l

Length
Max Depth
Avg. Depth

Tees Ex
aoo
12A6
3229
38.91
4420
4050
7353
68.4l
80.73
8$ .16
EL49
TSA0
NAG
61.75
64.65
64.07
5527
96.70
0920
SSAO
9520
96.80
06.00
96.60
82.69
8225
805$
84AP
84.07
81.16
8022
8429
Saot
S255
SlA4
84.73
84AP
83.S3
8458
Bl$1

da65
90.11
N.16
87A5
85.91
NAN
8822

0320
05AO
95.60
87A5
TSAO
6556
6020
53.67
4L2$
3927
28.73
10.71
1753
aoo

1.072
9950
75.17

duded By 4C Cntenon
a544
aSlo
a520

L10

Ltl

L2
L1

L12

OAO
8$8
5.67

asoo
aA00
aASO
al70
allo
aA$0
aAlo
aA30
aA20
aA10
aloo
a200
a280
a270
a260
a2$ 0
a$ 40
a230
a220
a210
a200
a290
a240
a270
a260
a2$ 0
a240
a230
a220
a21o
a200
ukt 00
uL1 80
a.170
a.1 60
a.150
a.1lo
a.130
a.120
uktto
ukt 00

aAITO
also
aA60

aAoo
a$ 20
ast 0
aOOO
0.010
0.020
0.030
Lolo
L050
L060
OAPO
apso
a000
0.100
0.110
L120
0.130
0.140
L1 $0
L160
0.170
0.1 80
0.100
L200
0210
L220
L230
L240
L2$0
0260
L270
a280
0200
L300
L310
L320
0330
L3lo

3054
33A6
37.1 0
3953
42.12
44A4
46.86
4922
5124
56AO
6023
6356
6529
66.72
68.08
6924
69.73
7058
72.13
7350
75.08
76.89
7821
7922
80.02
80.71
8157
82.58
8429
8626
N23
9021
9120
02AIT
9357
935$
S2.81
9159
91.1 0
90.16
N.17

8725
8654
8$AII
8$ .12
BlAS
SL75
8252
82AP
SL11
N22
83.45
83AT
N.47
N.47
835$
N.73
NSB
8421
84.12
St.td
BIA7
84.66
8457
8520
8$$ 1

8$5$
8527
8622
86AS
86.71
8859
8727
8755
N.12
N.OO
N.02
90.38
90.72
91.1 3
9129
9123
0027
9OA7

3054

37.1 0
30.93
42.1 2
4A4
4656
40AO
51AI2
5$$ 1

60.11
5$$0
$7.63
59AS
6ol1
56AS
5658
57.73
BL08
6024
61.93
63.74
65.1 5
66.17
6T.09
67.TB
68.63
60.65
78.80
SOAP
8254
Bl.n
9120
9053
9123
0120
90A6
d0.64
8&75
STSI
6652
8$$9
6$AII

NAB
82.77
82.14
81AO
8058
80.62
N.t1

83A5
83AT
NA7
NAT
83S$

N.TO
83.76

8426

85AO
8$23
6$ S$
N$1

86AO
8629
8657
86.86
87.1 3

dg.oo
89.02
9028
go.n
62.14

61.08
61 A7
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Destructive Exam
Sample 11- TSP 3H - Crack 1

Adjusted Destructive Exam

Axial scc Ugament Ugament Ugamern Notes
position Depth Number Type'Area TypnrArea

inch % wall mm "2 in"2

Ugament
Number

Len Oe th Len
Teats Exduded By 4C Criterion

Avera Conected

IL3$0
L360
L370
1L380
L390
OAOO
OA10
OA20
OASO
OAIO
OASO
OA60
OATO
OASO
OASO
0500
0510
a$ 20
0830
tLSIO
ILSSO
a$ 60
tL570
L572

SSA3
88.07
8659
84AO
83.07
81.00
78.70
75 AS
72$ 4

69.19
65.70
61.75
5780
5325
Ia39
4824
44.10
42.16
IOM

3a36
34M
32.14

60A3
$9.07
5759
$$ .93
54AF
$2.00
49.71
46AS
ITS
ItL19
36.71
SETS
5750
53M
ILSS
4624
44.10
42ASI
IIL26
SLTS
3L36
SL30
32.14
28.93

Lenyh
Ltax Depth
Avg. Depth

1.072 1AP2
9357 913
7553 6SA1
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Sample 11 - TSP 4H - Crack 1

Axial
position

inch

Destructive Exam

SCC Ligament Ligament
Depth Number Type/Area
%wall fmm'2)

Ligament Notes
Height
(mm) Length Depth

Ligament
Number

Length

Adjusted Destructive Exam Final Data

0,16 Liy.
Length Averaye Correcte

A.524
~0.520
4.5CO
~0.485
.0 408
u?.380
<.350
4.340
4).320

4.280

4.240
%.220
<.200
<.180
~0.160
~0,140
~0,120
~0.100
~0 080
A060
4 040
4).020
0.000
0.020
0.040
0.050
0.080
0,1 00
0.120
0,140
0.150
0.180
0.200
0.220
0.240
0.250
0 280
0.300
0.320
0.340
0.350
0.358
0.445
0 460
0 480
0.500
0.520
0.524

Length
Max Depth
Avg, Depth

0%
18%
23%
104
54%
51i4
52%
70%
78%
d9'4
98'4
98%
Qd'4

984
95'4
95i/i
944
89i/o
83%
8'li/o
77%
85'/i
dli/i
82'4
7d'4
75'4
80'/i
82%
81'4
80'4
79'4
83'/o
Tgo4

86%
82'4
90%
91%
86%
75%
78%
70%
42%
l8'4
$2%i

32%
39%
41%
31%
28'4
0%

1.048
98.11
es.58

L33

L4

End of SCC

SCC?

SCC?

SCC'/

0.085 0.057 Ouctie

0.284 0.229 Dustie

SCC?

0.036 0.080 Ducats

0.112 0.133 DuCble

End of SCC

-0 485
0 408
~0.38
~o.se
~0.34
~0.32

~0.3
<.28
~o.2e
4.24
4).22
~0.2
A.id
4).te
4.14
<.12
%.1

~0.08
~0.05
~0.04
~0.02

0
002
0.04
005
0.08
0,1
0.12
0.14
0.15
0.18
0.2

0.22
0.24
0.25
0.28
0.3

0.32
0.34
0.35

0.358
0.44$
0.45
0.48
0.5
0.52

0.524

Length
Max Depth
Avg. Depth

Trull Exclude
0

es.ddsdl
50.54545
et.e72?s
70.25455
75.2545$
89.30909
98.10909
98.10909
98.10909
98.10909
95.14545
94.5454$
93.74545

88.4
83.41814
80.87273
Te.sogoy
85.36182
81.4545$
82.32727
77.81818
75.34545
79.85455
81.67273
80.72727

80
78.?d354
82.76364
79.$ 4$ l$

88.4
81.57273

89.5
90.$ 4545
8$ .67273
74.61816
76.03535
70.2$ 4$$

42,4
47.55354
$ 1.76162
32.21S18
3S.QOQOQ

40.87273
31.416'l8
27.70909

0

1.009
98.11
70,14

d By 40 Cntenon
4).524
.0.520
4.500

L31

L4

'L1

0.00
17.95
22.98

4),4$ $

4A?$
~OA6$
4/A$$

4/A4$
4)A$$
4)A2$
4A1$
4).40$
4).39$
4.34$
4.37$
4).$ 6$
4).$ $ $

4.$ 4$
4).$$ 5

4).$ 2$
4).$ 1$
4).$0$
4).29$
4).24$
4).27$
4).26$
4).2$ $

4).24$
4).2$ $

4).22$
4).21$
4).20$
4).f 9$
4).14$
4).1 75
4).t 65
4).t $ 5

4).1 45
4).1$ $

4).12$
4).1)$
4).10$
4).09$
4).04$
4).07$
4).06$
4/.0$ $

4).04$
4).0$ 5

4).02$
4).ofd
4).00$
0.00$
0.01$
0.02$
0.0$ $

O.ol$
0.0$ $

0.06$
0.07$
0.04$
0.09$
0.10$
0.11$
0.12$
0.1 35
0.14$
0.1 $ $

0.1 6$
0.17$
0.1 4$
0.19$
0.20$
0.21$
0.22$
0.2$ $
0.24$
0.2$ $

0.26$
0.27$
0.24$
0.29$
0.30$
031$

32.59
3$ .08
35.70
34.09
39.69
l1,41
43,19
4$ 01
45 84
51.51
$5.22
50 63
5l,d 1

71,98
74 84
77.21
793$
81,72
84 3$
85 90
89 05
90.89
92 44
93,71
94,57
95.20
952$
94.85
94.08
9311
92 03
90 82 ~

dg es
dd 80
dd 00
87.10
85.22
S$ .42
84 51
83.71
82.72
81,7$
80.9$
80.44
80.18
80 08
80.08
80.1$
80.32
8OA1
d0.20
79 89
79.73
7974
TQ.TS

79.67
79.60
80.2S
80.78
81,1$
61.44
81.67
82.36
82.90
83.$ 9
SS.TT

83.9$
83.79
63.58
63 43
6$ .09
62.52
81.5$
79.66
77.2$
74 95
73 04
71.05
ed 70

32.$ 9

3$ .04
36.70
34.09
39.69
41A1
4$ .19
4$ .01
46.84
$ 1.61

$6.22
60.63
64.81
64.64
71.94
74.44
77.21
79.33
81.72
44.3$
46.90
89.06
90.89
92.44
9$ .71
9467
9$.20
9$ .2$
9l.dd
9$ .14
92.17
91.09
49.44
8$ .44
64.96
44.16
8$ .26
42.34
81.$ 8
40.77
79.87
74.84
77.91
73.0$
'72.$ 4
72.27
7$ .12
7$ .1 2
7$ .19
7$ .$ 6
76.3$
76.14
7$ .SS

7$ .67
7$ .64
7$ .67
7$ .61
7$ .74
76.17
76.72
41.1$
81A4
81/47
42.$ 4
82.90
8$ .39
4$ .77
8$ .9$
82.$ 6
42.3$
42.20
41.46
41.29
80.30
74AS
76.02
7$ .73
71.81
69.83
67.47
64.82
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Destructive Exam
Sample 11 - TSP 4H - Crack 1

Adjusted Destructive Exam Final Data

Axial
Posibon

inch

SCC Ugament
Depth Number
% wat)

Uyamenl Ugament Notes
Type/Area Height

(mmAR) (mm)

Ugament
Number

Length De pth Length
Tais Excluded By 4C Cntenon

0.16" Ug.
Length Average Corrects

0.325
0.33$
0.34$
0.35$
0.36$
0.37$
0.38$
0.39$
OA0$
OA1$
OARS
OASS
OA4$
OASS
OASS
0.47$
OASS
0.495
0.50$
0.$ 1$

0.$ 2
0.$ 24

Length
Max Depth
Avg. Depth

53.24
50.33
57,41
54.58
51.92
49.54
47A2
45.32
43.33
41.50
40 49
39.50
38.51
35.55
34.55
33 80
33.01
32.28
31.55
31.14
30.78
30.82

1,009
95.25
70.21

62.01
$9.09
$6.1 8

$1.92
49.64
47.42
4$ .32
43.33
41.60
40.49
39.60
38.$ 1

S$ .$4
34.6$
33.80
SS.O(

S2.24
31.66
31.14
30.78
30.62

1.009
9$ .2$
68.67
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Sample 11 - TSP 4H - Crack 2
Destructive Exam Final Data

Axial
Position

inch

SCC Ligament
Depth Number
%walt

Uga ment
Type/Area

(mnli21

Ugament Notes
Height
(mm)

0.(6
Average

Ug.
Corrected

41.380

%.340
47.$ 20
~0.300
4.250
41.260
4I.240
41220

4.1 80
41.150
4I 140
41.120
4I.TOO
~0.080
~0.050
4I 040
4I 020
0.000
0 020
0.040
0.050
0.080
0.100
0.120
0.140
0.160
0,180
0200
0 220
0 240
0.260
0.280
0.300
0 320
0.340
0.360
0 410

Length
Max Depth
Av0. Depth

No
0%i

35%
38%
41'Yi

42%
44%
45%
42%
42%
45%
45%

44%
41%
43%
41/i
43'Yi

44%
39%
39'Yi

35%
35'Yi

35%
30%
38'Yi

42%
38%
32%
$7%
37%
35Yi
34%
37%
31%
37%
31Yi
31'/i
35%
O'Yi

0.700
4S.$ 3
37.30

0.213

L1 0.115

Exclusion Cntenon Applied
End o(SCC

0.257 DUCTILE

0.173 DUCTILE

0.080 DUCTILE

41.$80
A.$70

41.$ 40
4I.3$0
41.320
41.3(0
41300
4L200
41.280
4I.270
4I.260
4I.2$0
4.240
4.230
4I.220
4I.2(0

41.1 00
4i.1 80
41.170
41.1 60
41.(50
41.(40
41.130

41.( 20
4.1(0
41.(00
4I.090
4I.OSO

4L070

<.0$0

41.0$ 0
4I.O20
4.0(0
0.000
0.010
0.020
0.0$ 0
0.0lg
0.0$ 0
0.060
0.010
0.080
0.090
0.1 00
0.110
0.120
0.130
0.140
0.1$ 0
0.1 60
0.170
0.180
0.1SO

0.200
0.210
0.220
0.2$ 0
0.240
0.2$0
0.260
0.270
0.280
0.290
0.$ 00
0.310
0.$ 20
0.$ $0
0.$ 40
0.$ $0
0360
0.370
0.380
0.390
0.400
OA10

3222
33.26
34.23
35.08
35.65
35 41

36 80
37.1$
$1.43
40 0$
41.72
42.38
42.97
43 40
43.65
43.8l
43.99

43.95
43.85
43.74
43,54
4$ .35
4$ .$3

43.45
43Al
4$ .(5
42.72
42.20
41,04
41.57
41,10
40.50
40.18

39.41
38.d2
Sd.14
31.77
$7.55
37.38
3727
37.02

35.13
35.65
$5.80
3$ .87

$5.07
35.04

36.4$
36.29

$5,79
3$.05
35.26
35.47
35 44
36.31
35.74

3$ .60
31,01
29.05
2051
29.11
2d 54
27.67
27.12
2525
25.10
2562

$2,22
3$ .26
34.23
$5.08
3$ .8$
36A1
36.SO
3'7.13

37.43
40.03
41.72
42.38
42.07
43AO
4$ .66
43.84
43.09
44.0$
4$.9$
4$ .8$
41.3$
41.14
40.06
40.0$
40.98
41.06
41.04
40.7$
40.32

39.$ 4
39.17
38.70
38.20
$7.78
$7A2
37.01
Sd.82
$8.14
37.77
37.56
37.$ 8
37.27
$7.02
3$ .$ 1

3$ .26
$4.SS

Sl.$ 5

34.$ 0
34.$7
$4.66
$4.70
34.67

$4.7$
$ $.06
$4.82
34.75
$4.$ 0
34.32
$4.1$
$549
3$.$4
3$ .88
$6.07

$5.00
35.34
$4.44
$3.20
$1.$ 7

29.$ 6

20.11
28.$ 4
27.87
27.12
26.26
25.10
2$.82
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Sample 11 - TSP 4H - Crack 2
Destructwe Exam Final Data

Axial
position

inch

SCC Ugamem
Depth Number
% wall

Ugament Ugament Notes
Type/Area Height
(mmi2) (mm)

O,1tr Ug,
Length Average Corrected

No Excrusron cntenon Applred
Length

Max Depth
Avg. Depth

0.76 0.76
la 03 46.03
37.a7 36.$ 6
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Sample 12 - TSP 2H - Crack 1
Destntctive Exam Final Data

Axial
Position

Inch

SCC IJgament Ugament Ltgament Notes
Depth Number Type/Area Type/Area
% vrali lmm"2) linA2)

0.16" Llg.
Length Average Conectett

No Excloslon
0.000
0.019
0.033
0.060
O.OS4

0.088
0.091
0.095
0.120
0.133
0.136
0.139
0.177
0.181
0.184
0.201
0.217
0.220
0.232
0.242

Length
Max Depth
Avg. Depth

Cntenon Apphed Also No Avg. Over Length ot Crack
0
10
20
30

34
34
34
34
30
2$
20
20
20
20
30
34
30
34
0

0.242
34.00
24.90

0.00
0.01
0.02
0.03
0.04
0.0$
0.06
0.07
0.08
0.09
0.10
0.11
0.1 2
0.13
0.14
0.1$

'.16

0.17
0.18
0.19
0.20
0.21
0.22
0.23
0.24
0.242

23,40
23.41
23.69
24,08
24,34
24,72
24.00
23.08
23.08
23.08
23.08
24.00
24.76
25.39
25.73
25 86
25 8$
25.64
2$ .31
24,84
24.27
23.82
22.87
22.02
21.28
21.28

23.40
21.96
22.24
22.63
22.89
23.27
21.10
20.18
20.16
20.18
18.00
18.92
19.70
20.32
20.66
20.81
20.79
20.$ 7
21.69
21.21

19.99
19.2$
19.84
19.10
19.10

Length
Max Depth
Avg. Depth

0.242
25.88
24.11

0.242
23.40
20.7$
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SampIe12- TSP 3H - Crack1
Destructive Exam F)nal Data

Axial
Position

Inch

SCC Ugament
Depth Number
% wall

Ugament U9ament Notes
Type/Area Type/Area

(mm"2) (in~2)
0.16"

Length Average
Ug.

Conected
No Exclusion

W 065
~070
4) 068
4).050
4).055
W 052
4) 044
<OM
4).030
<.028
4).020
4).ot2
4).004
0 004
0.008
0.012
0.020
0.028
0 03S
0 044

Cntenon
0%
10%
10%
17%
17%
21%
23%
20%
18%
20%
20%
19%
10%
14%
14%
10%
17%
)5%
11%
0%

Applied Also No Avg. Over Length of Crack
~nd ol scc

0.018 2.0E45

0.013 2.0E4)5

Ll 0.119 1.8E.04

end of scc

4).065
4).076
a.068
4.06

4U)552
4).0$ 2

4).036
4.03
4L028
<.02
4).0)2
4L004
0.004
0.008
OA)12

0.02
0.028
0.036
0.044

0.00
16.15
16.29
17.4$
17.31
21.16
22.69
19.71
18.2$

20.22
19.27
1$ .56
14A7
13.82
1$ .78
16.65
14.$ 5

10.91
0.00

Length 0.129
Max Depth 22.09
Avg. Depth 10.07

Length
Max Depth
Avg. Depth

0.129
22.09
10.04
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Destructive Exam
Sample 12 - TSP 4H - Crack 1

Adjusted Deshucbve Exam Final Data

Axml SCC
Position Depth

inch '/ wall

4 300 0%
4 205 5%
4 225 5%
~0 220 0%
4 200 1l%
0.180 13%

~0 160 1S%

4.1l0 20%
4120 27% '
0.100 33%

~0 080 28%
~0.050 27%
4 OI0 20'/i
4.020 td%
0 000 22'/i
0 020 19%
Ogle 22%
0 060 20%
0.080 10%i

0.100 16/i
0.120 16%i

O.llg Oi4

O.tl5 5%
0.225 5%
0.230 0%

Length 0.530
Max Depth 33 00
Avg. Depth 15 32

Notes

L31
L32

Very shadow scc viable atterm gant
~strnated to be -5% needs exam
End of SCC
SCC?

L01 O.ON 0 300 DUCTILE

LST

SCC?

SCC?

End of SCC
Very shsaow SCC viable intemvttant
esamsted to be -5% needs re.exam

Ugament Ugament Ugament
Number Type/Area Height

(mmi2) (mmi
Tads Excluded By lC Cntenon

422 0 4.3CO 0 CO

42 tl L31 4205 el5
4.18 13 L32 4.225 5 le
4.15 13
4,1l 20
4,12 27 L01
4.1 33
408 28
40527 LSS
40l 29 LSl
~0.02 26 L35

0 22
0.02 10
O.el 22 L38
0.06 20
0.08 19
0.1 16

0,12 16
0.1l 0

LST
0.1l5 5
0.225 5
0.230 0

Length 0.3$
MaxOepth 3300
Avg. Depth 20.33

Uga ment
Number

Length Depth Length Depth

4.2t
4.21
4.2
4.19
4.18
4.17
4.16
4.1$
4.1l
4.13
4.12
4.11
4.1

4.04
4.07

4.0$

4.03
4.02
4.01

0
0.01
0.02
0.03
O.ol
0.0$
0.06
0.07
0.04
0.00
0.1

0.11
0.12
0.13
0.14

12.22
13.35
1l.eg
15 88
12.10
18.1l
18.80
1 0.3a
10.70
21.ll
22,7l
23 50tlll
25.15
25.68
28.12
te.te
26.20
28.21
25.d5
25.28
2l.l7
23.70
23,18
22.50
21.85
21,15
19.01
18.2l
17.8S
17.13
15.79
15.50
15.29
15 01
15.30
1l.e7

11.30
12A2
13.66
NL9$
16.27
17.22
17.47
14At
14.47
20.$ 1

21.d1
22.66
23.$ 1

2$ .1 5

2$ .64
26.12
26.2$
26.20
26.21
2$ .8$
2$ .26
2l.l?
2X79
23.14
22.$ 0
21.4$
21.1$
10.01
18.2l
17.63
17.13
16.79
16.50
16,20
15.91
1$ .30
trL67

Length 0.38 0.3$
Max Depth 26.29 26.20
Avg. Depth 20.55 20.2l

0.16" Lig.
Length Average Conected
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Sample 13 - TSP 3H - Crack 1
Destruceve Exam Final Data

Axial
Position

(nch

SCC Ligament
Depth Number
%wall

Ligament
Type/Ares
(mm"2)

Lsgament
Height
(mm)

Netea
0.16" Ug,

Length Average Corrected

4.192
4.180
4.160
4.140
4.120
4,100
4.080
4.0$ 0
4.040
4 020
0 OCO

0.020
0 040
0.060
0 080
0.100
0.120
0,140
0,144

Length
Max Depth
Avg. Depth

0.017

0.3$ 8
45 60
2d.e4

No Exclusion Cntenon Applied
0%
te%
2'I% L1 0.091
21%
31%
27% L2
34%
36%
41%
39%
ae%
37%
3$% LS 0.057
29%
27% 0.0$ 6
2$%
16% L3 0.062
3%
0%

End of SCC

0264 DVCTILE

0.093 DUCTILE

0.135 DVCTILE

0.100 DUCTILE

0.150 DUCTILE

End of SCC

4.1S2
4.190
4.180
4.170
4.160
4.1$ 0
4,140
4.130
4.120
4.110
4.100

4.080
4.070

4.0$ 0
4.040
4.0$ 0
4.020
~0.010
0.000
0.010
0.020
0.0$ 0
0.040
0.0$ 0
0.060
0.070
0.0$ 0
0.090
0.100
0.110
0.120
0.130
0.140
0.1 44

Length
Max Depth
Avg. Depth

18.51
19 37
20.29
21.34
22.32
2$ .24
24.20
25.20
26.04
25.74
29.24
30.80
32.14
33.70
35.47
35.57
37.00
37,44
37.90
37.95
37,58
37.09
Se.ee
35.57
34.43
33.11
31,50
29.33
25.29
2$ .33
18.95
17.85
te.sr
15.03
1$.16
10.75

0338
37.95
28.44

17.$9
16.$ $

19.06
20.12
21.10
22.02
22.99
2$ .98
24.d2
2$ .$$

28.0$
29.$ 8
30.S2
3$ .$0
3S.17
36.37
36.17
36.61
37.07
37.31
36.$ 2
$60$
$ $ 40
34.$ 1

$2.6d
31.3S
29.8$
27.$ 7
24.$ $

21.$ 7

17.19
16.10
14.62
13.92
12.0$
9.6$

0.3$ 6
. $7.$ (

272$
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Appendix C

NDE Analyses for+Point Coil Depth Profiles

Footnotes:

1. Length adjustment procedure applied.
2. No length adjustment required
3. Depth adjustment procedure applied.
4. No depth adjustment required
5. Zero depth added

6. Destructive exam average depths in figures
are adjusted so that running average depth
equals average depth directly from DE as

given in Table C-62. This correction is not

used in other parts of this report.





Table( 1

Pulled Tube R10C22
Laboratory Specimen NDE Analysis

Crack 1- MR+ Point - Analyst 2

Una sled NDE Unad sled NDE

Crack 1- MR t Point- Analyst 3

Ax(at

Position
4t.19 32
%.16 32
%.12 23

25

Voks
Phase
An le Volts Len hln De ht)

%.14
%.12

32

Rnsl with Ad llstments Ax(at

Position De h

49044
490.41

047 37
OD4 29

0.15
024
052
055

0.47 0
N/A 0.44 49

0.41 49
047 37
0~ 29

Volts

0.1 5
024
052

Lan ho/ De hte
0.47 0
044 29
OA1 29
0~ 22
0~ 17

Rnal with Ad ustments

0.01
0.04
0.07
0.11
0.14
0.17
020
024
027

41

25

39
18

16

0.01

OAl7

0.11
0.14
0.17

Max. Volts
Max. Depth (V.)

Length (l/L)
Av De h

41
32

30
39
16

0.63
41.00
041

2786

Max. Volts
Max. Depth (tt)
Length (t/L)
Av . De h %

0&1
0.55

49.00
0.16

OAN 041
045

29.00
0.'1 6
19.79



Table( 2
Pulled Tube R21C43

laboratory Specimen NDE Analysis
r

Crack1- MR+ Point-Analyst 2 Crack 1- MA+Point- Analyst 3

Axial
Position

4.42
4.39

4.27
4.24

Do h

57

Volts
N/A N/A

49
57
57
59

Unad usted NDE
Rnsl with Ad ustments

De t»Lan h'uVolts

499

49

59

Axtat
Position
4.59

4.46

4.39

87

55

024 31
035 30
0.67 22
127 20
1.97 21
2.77 21

Unad usted NDE

Volts
0.16 37

Volts Len htu De ht>

4A9
4A6

60

Real with Ad Ustments

4.21
4.18
4.15
4.12

0.00
0.03
0.06
0.09
0.12
0.15
0.18
021
024
027
030

0.36
0.39
0.43
0.45
048
0.52
055
0.58

51

46

46
41
41

39
46
4g
51
4g
54
57

59
59
57
57

51
70

70

AA8
4.15
4A2
4.09
4.06

0.09
0.1 2
0.15
0.18
021
024

OD3
006
049

OA8

0'ax.

Max.
Len

Av

Volts
Depth (%)
gth (In.)
De h

51

46

46
41
41

39
39
46
49
51
is

62
59
59

is
51

3AN
6500
Odl1

4IL29

4.26
0.23

4.16
4.13

4.03
0.0'1

0.07
0.11
0.14
0.17
0%1
024
027
0.30

027
0.40
0.44
0.47
0%0

55
55
49
49

45
52
47

47
47
47
47
55
55
52
55
47

81
94

1.51 16
1.53 17
1.58 17
1.62 17

17
1.91 17
1.88 20
1.85 19
1.53 20
1.04 17
0.53 18
024 30
024 29
0.12 50

3.19
2.82 23
2.10 23
2.67 21
2.63 21
223 21
188 20
1.65 20

18
128 18
'1.31 16
1AO 16
1.19 52
1>6 17

4>6

4.19
4A6
4.13

4.06

0.01

0.07
0.11
0.14
0.17

OZ4
047
OBO

OAO

OA7

Max. Volts
Max. Depth (56)

Length (In.)
Av .De

60

58
58

49
49

45
52
47

47
47
47
47
55

52
55
47
49

@82
63.00
0 tt7

50.66
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Table C<
Pulled Tube R21C43

Laboratory Specimen NDE Analysis

Crack 2. MR+ Point - Analyst 2 Crack2-MR+ point-Analyst 3

Ax>al

Position

Unad usted NDE

Voas
Phase
An le
NIA

Rnal with Ad ustn>ants
De h<u>Leo h>uVolts

Unad usted NDE

Vo>ts

Rnal with Ad'ustn>ants

De h">Len h'uVolts

4>.01

0.02
0.05
0.08
0.11
0.14
0.17

0.26
029

49
39
37
41

41

41

39
37
41

37

%.01

0.11
0.1 ~
0.17

023

39
37
41

41
41

39

41

37

4.28
%.24
%.21
%.18
%.14

%.01

005
0.09

39

39
42

49
55

0.11 22
0.16 23
028 15
050 14
O.M 14
126 14
1.16 15
1A)1 13
0.82 12
0.42 13
0.18 18
0.12 20

0.16
028
040
022

1.1 6
1.01
022
042
0.1 8

4>.t 8

%.08

4>.ot
0.02
0.05

42
39
39
39
42
36

36

Max. Volts
Max. Depth (%)

Length On.)
Av .De h

1.13
44.00
021

0.1 2
0.15
0.16

69 0.10 25
0.04 55

Max. Volts
Max. Depth (%)

Length (In.)
Av .De h

126
43.00
029

35.1 4
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Table CQ
Pulled Tube R12C32

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point- Analyst 1

Unad stedNDE

Ctackt MR+Potnt-Anatyst2

Unad usted NDE
Axial

Position Vplte
035 29

Rnsl wtth Ad usttnents
Lan h~ De hteVolts

Axial
Positicn Volts

Rnst vdth Ad usunents
Lan htu De hteVolts

%.31 67 0.64 25 70 0.67 25 0.67 70
A.28 61 129 23 61 65 1.34 23
A.24 73 2.41 27 2A1 73 %.25 76 2.51 27 76
421 67 350 25 70 25 3.62 70
41.18
%.15

67 3.44 25
67 2.69 25

3.01 2361 3A11

%.18
%.15
%.1 1 61

%.18
%.15

68 355 24
70 2At0 25
65 3.14 23 3.14

%.18
%.15
A.t1

68
70

55 327 21 59 3.41 21 3A1 %.08 59
<.05

0.02
0.05
0.08
0.11
0.15
0.18
021

64 2.51 24

55 222 21
55 221 21

55 1.56 21

55 2.66 21

52 2At8 20
52 2.86 20
55 2.46 21

52 222 20

281
2.66

146

OAl2

OAi5

OAis
0.1 1

0.1 5
0.1 8
021

52
52

52

%.01

0.06
0.10
0.13
0.17

024

68 2.62 24
59 2.77 21
57 300 20
57 2.98
59 257 21
57 2.41 20
57 2.42 20
57 241 20
57

242

2.98

%.01
OAa
OAi6
0.'1 0
0.13
0.17

024

68
59

59

025
028
031

50 0.67
36 0.16

0.00
14

0.67
0.16 028

021
36

027
0.31

57 0.70 20
0.17

0.70
0.17 021

Msx. Volts
Max. Depth (%)

Length atL)
Av .Ds h

340
73.0
0.65

55.1 9

Max. Volts
Max. Depth (SL)

Length on.)
Av .De h

342
76.00
0.70

56.85



Table G4 (continued)
Pulled Tube R12C32

Laboratory Specimen NDE Analysis

Crack 1 ~ MA+ Point- Analyst 3

Unad stedNDE

crsclt 1- MA+point- Analyst 4

Unad stedNOE
Asral

Poshion
%.37
%.34
%.31
%.28
%.24
412 1

%.18
%.14
4t.t t
%.07
%.04
%.0t
0.03
0.06
0.09
0.13
0.16
0.19
023
026
029
023
0.36
0.39
0.43

0.10 37
72 022 26
55 022 20
52 0.70 19
58 1$9 21

58 222 21
55 228 20

58 2.44 21
55 2$4 20
55
58 2.65 21

23
55 325 20

23
69 2.68 25
69 3.46 25
72 3.43 26
75 2.40 27
63 128 23
69 0.64 25
100 036 36
97 022

0.0987
44

De h Voas
93 0.07 53

Volts Len h'e h

022
0.70
1$9

4128

A.t8

0$5
0$2
0$8

0$5
0$2

%.07 0$8
0$5

a.ot 0$5
0$8

0$5
0.13 0.63

2.68
3A6

128

0.16
0.19

026

0.69
0$9
0.72
0.75
0$3
0$9

Rnal with Ad ustn»nts Aoal Phase Rnal with Ad ustments
poshion De volts le volts Lan h'" De hru

No Oats Available

Max. Volts
Marl. Depth (%)

Length (ln.)
Av .De h

346
75.00
0$7

57.90
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Crack 1- MR+ Point - Anatyst 1P Crack 1 ~ MR+ Point- Analyst 2

Unad usted NDE Unad stedNDE
Rtlal wtth Ad Ustttlerl'ts Axtat

Posit'en
Axial

Posaicn
Rnal wtth Ad Ustments

Len h» De h» Volts Lan htu De ho'oltsDe h Volts Volts
%.70 0 0.03 0.00

79 69 0.0771 0.06
73 0.09

78 0.10 72 0.14 70
710.15%.58

91 021
97 0.36

55 027 52%.56
<$2 9845 0 026%.52

+.SO 97 029 97g7 029 39 0.41
90a.48 SO OAS

A.46 99 0$4
4I.44 99 1.1 2

0$ 10.49 37
42 0.64 39%.46 99 0.64

99 1.12 41 4142 40 <.41 1$9 %AtW.44
8787 1.93 41.42 87 123 1.99 %2941.39A.42

81 2.7$ <.378181 2.78 2.76 34 <.37 2.76 %27
324 %26
3.61

A.38 90 3.14
%.37 97 3$5

90 3243.14 37 36 41.38
39 A.3497 3.61%.37 97 3$5 96

97%.35 97 32097 3.90 39%.35 93 g3
9797 373

98 3.31
95 283

97 3.94 UA20
3A4 428
221

43 %.31 98 321
95 2$3

&28 3,44%.31 42 99
95 %27 2.9148 45 9d

43 D.31 98 321 97<.25 2$ 1%.31 98 331 47 97 97
95 4.23 9748 95 2$395 46 423 97

49 <27 95 2.94
<25 97 324

98 4.14

%.27 95 2.94 <21 98 4A)5 %21
4$$ %.19
4AI1 %.18

98 98
97 <.tg45%.25 43 A.to

A.td 4.9198 4.14 42 Wtd 99
98 %.1643 %21 98 4.62 42 %.16 522 &.16

<.19 98 <.144t.t 998 4.86
99 521
96 5.15

0.19 42 %.14 99520 &.14
523 %42
4.93 %.11

<.1742 4.17 99 521 %.12%.17 %.12 98 98
<.15 98 5.15 <.1543 4.930.15 98 98
%.13 98 4.91 4I.13~0.13 98 4.91 426 %.09 99

45 A.11 97 421
%.09 98 4.91
%.07 99 5.00

%.07~0.11 97 4.91
98 4.91

42 %.07 422 %.07
524 4.05
523 %.03

99
9843 5.24 39 4.050.09 96

%.07 99 5.00 5.33 3941 96
975.05 %.0597 97 SAIS0.05 39 5.17 40 5.17 %.02

0.03 100 5.22 40 %.03 100 522
A.pt 99 5.1 0

425.26 526 0.00 99
A.pt99 5.10

98 524
42N.ot 0.02 OAI2 99

0.01 980.01 98 . 5240.01 00443 42 0.04 99 529 0.04 99
0.0643 0.02 9S 5.6398 0.060.02 6AO

99 0.0742 6.42 0.07 0.070.04 41 642
6.470.0940 0.06 4p 0.09 647 0.09

O.PS 100 6$4 0.11 6.21 0.1140100 6.540.08 0.1 1 621
0.10 99 6.15 0.10 0.136.15 420.10 99 0.13 5$8 0.13 96

0.12 0.1540 0.12 100 6$3
0.14 100 5.79
0.16 100 5$5

100 6.03 5.72 0.15 5.72 0.15 960.12
0.14 0.16 5.69 0.16 960.14 5.79 40 0.16 5.69

0.180.16 5.61400.16 100 5.55 0.18 561 0.'1 6 96
0.1 80.18 99 5A2

0.20 97 SAS
022 93 5$2

020 5.65 39 020 5.65 020
5$0 022
5.14 023

9699 5.42
97 5.45

410.18
022 93 93020 39
023 5.14 023 930.22 93

024 025 370.24 93 523
0.26 93 4.69
0.28 97 4$0

93 523
93 4.69
97 4.60

38 025 900.24
4.47026 027 027 027 9638 4A70.26

97 37028 029 4$5 029390.28
031 4.81 021 021 $693 4.63 0.30 93 4Ai3 4$ 1

022 0220.32 90 4$$ 4.71 02290 4.68
84 4.56
84 4.41

37 4.710.32
0.34 024 $035 0.34

76026026 84 4A1 026 76 026 760.3S 35
dl 2.94 32

2.07 32
2.94 028
2.07 040
127 041

0.38 Sl 3$3
0.39 78 3AXt
0.41 75 226

028 73 7381 383
78 303
75 226

0.38
029 7$ 0.40 OAO 73 730.39

0.41OA1 75 127 0.41 730.41
0.8775 3987 1.49 0.43 75 1A90.43

75 045 0.700.45 75 027
0.47 75 0$9

99 0.97
100 0.69

0.45 41
OA7 04775 0.61 420.47

OASOA9 0.480.4939 0 OAi30.49 97
027 510.51 97 0$0 46
0260$295 028

89 029
84 021

0.53
0.190$4570.55

91 0.13056 570.57
0.5786 0.150.59
059 930.130.61
06192 0.08

86 006
530.63

Max. Volts
Max. Depth (%)

Length (tn.)
A .De

6A7
100.00
0$4

90.96

6A7
100.00
0.84

90.96

0.67 0 0.06
6$4

100.00
1A)t

91.85

Max. Volts
Max. Depth (%)

Length (tn.)
A De

6$ 4

100.00
1.01

91.85

Table C-5

Sample P7
Laboratory Specimen NDE Analysis



Table C-5 (continued)
Sample P7

Laboratory Specimen NDE Analysis

Unad sled NDE

Crack 1 ~ MR+ Point - Analyst 3

Unad sted NDE

Crack 1- MR+ Point ~ Analyst 4

Axral

Position'.61

75

Voxs

0.07

Ol
Rnal with Ad ustments

De lraLan hroh Volts
Axial Phase

Position De h Volts
Rnal with Ad ustments

Len De Volts Lsn h De h
No Data Available

%.59
4.57
<.55
%.53
%.52

79 0.11
82 0.15
89 023
93 029
99 037

58
55
45
40

<.50 98 0.42 47.50 OA2 @$ 0

<.40

98 1.12
87 2.03
82 2$3

26

25
23
26

%.48 90 0$2
4A4 98 1.12
N.42 87 2.03
<.40 82 283

AA2
82

98 3.65
N 35 95 3.99

98
99 348

<.29 97 2.95

28
A.36 98 3$5

<$5 95 3$9
4x33 98 3.98
%.31 gg 3AS

97 2$5
99
97

%27
%25
4t.23
%.21
%.21
%20
A.td
%.16
%.14
%.12

95 2.84
97
98 4.12
98 4$5

98 4.65
98 4.97

99 536
97 5.09
97 4.99

37

35

<.2 I 98 4.65
<.21 98 4$5

98 4.97
<.18 99 529
<.16 99 536
%.14 g7 5$9
%.12

<.27 gs 2$4
%.25 97 3A4
.23 98 4.1 2

%.21

%.20
%.18
%.16
M14
A.12

95

98
98

97

<. t 0 97 5.01 %.10 97 501 %.10 97

%.05

A.or
0.01

0.05
0.07

0.10
0.'l2
0.14
0.16
0.18
020

99 4.98
98 530
9S 536
100 523
99 528
98 5$ 6

100 6.49
98 6.52
100 6.57
100 6$2
98 5.96
100 5.79
98 5.72
98 5.63
98 5.69

31

28

31

29

%.08 99 4$ S

%.06 98 530
95 5$6

%.01 99 5>8
0.01 98 5$6
0.03 99 6.06
0 05 100 6A9
0.07 98 6$ 2
0.09 100 6$7
0.10 1 CO 632
0.12 98 5.96
0.14 100 5.79
0.16 98 5.72
0.18
020 98 5.69

a.OS

%.01
0.01

0.05
0.07

0.10
0.12
0.14
0.1 6
0.18

98

9d

gd

98
022 95 554 28 022 gs 5$4 95
024
025
027

031
033
0.35
037
039

93 5.19
95 4.71

98 4$4
95 4.72
90 4$6
87 4.74
85 435

3.69
76 2.96

28

28
26
25
24
23
21

024 93 5.19
025 95 4.7'1

027 98 4$4
029 95 4.72
031 90 4$6
033 87 4.74
035 85 435
037 82 3.69
039 76 2$6

004

0>t

0$7
0$ 9

93
95

85
82
76

0.40 2.10 OAO 79 2.10 OAO 79
0.42
0.44
0.46
OA8

0.52
0.53
0.55
0.57
0$9
0.61
0.61
0.63
0.65

90 128
98 0$8
100 0.64
99 0$8
97 0.47
92 035
87 024

0.19
82 0.13

0.08
83 0.05
83 0$5
98 0.04
0 0.00

26

41

52

0.42 90 148
0.44 90 0$8
0.47 0 0.64

OA2

OA7

90
90

Reversed Sgn Max. Volts
Max. Depth (%)

Length (ln.)
Av.De h A

6$ 7

t(XAOO

0.97
92.31

6$7

100.00
0.97
9231



Table CW
Sample P7

Laboratory Specimen NDE Analysis

Unad steel NDE

Crack 2- MR+ Point- Analyst 1P

unaaetted NDE

Crack 2- MR+ Point- Analyst 2

Axral
Position

a.55
a.51

0 0.09 25
150.07

Len

Rnal with Ad ustments
Oe h»Oe h Volts Len h»

Axial
Posit'cn Death

a23 0
a2t 96 0.16 48

ui
Rnal with Ad ustments

Oe h»Vohs Len hu>

a.47
a.45
a.43
a.41
a.39
a.37
a.36

0.32
a.30
a.28
a.26
a.24

99 0$ 'i 41

97 0.60 39
4199 0.71

100 0.96 40

69 0.06 30
15 0.09 8
47 0.09 22
63 0.09 28
84 0.09 35
99 0.10 42
78 0.13 33
94 0.17 50
95 022 49
95 028 49
99 028 42

a.47
a.45

a.41

a.28
a.26
a.24

a.l 8

15
47

78

95
95

97

87

Oxtd aA7

0.10 a26
0.13
0.17

02d

0$ 1

o.do a22
0.71
0.96 a.1d

oxtg aAs
OXtg

0.09 aA1

15
47

78

95
95

97
99

a28 97
a26 97
a 24 100

93

a.19 100
a.l7 88
a.15 80
a.13 76
a. 1 1 83
a.l 0 86
a.08 90

022
028

0.49
0$8
0.71

028
1A7

3.76
3.71

3.76

47

a.19
36 a.17
34 a.15
33 a.13
35 a. 1 1

36 a.l 0
37 a.od
37

76

a.17
a.16
a.13
a.l 1

a.l 0
a.08
a.06

89

92

92
a.18
a.16
a.14
a.12
a.l 0

0.00
0.01
0.03

87 1.79 36
78 2.70 33
78
87 3.69 36
90 3.52 37
90 3.45 37
87 3.57 36
87 3.97 36
84 4.37 35
87 4.84 36
87 4.73 36
g3 4.38 38

a.16
a.14
a.12

0.01

0.05

78 1.79 a.16
78
87

2.70 a.14
a.12

87
87

3AS aAS

87
87
93

327
427

4.73
428

a.o2

0.01

90 3$9 a.l 0
3$2 a28

78
78
87

a.ol 83
OA)1 86

0.05 90
0.06 90
0.08 86
0.10 80
0.12 80
0.14 86
0.15
0.17 86

424
3.94
3.95

3.81

3.93
4.14

37
37
37

0.03

0.06
0.08
0.10
0.12
0.14
0.15
0.17

35 a.ol
0.01

86

86
86

a.02
a.ol
0.01

0.05

OXtd
0.10
0.1 2
0.14
0.1 5
0.1 7

92

100
96
dg
89
96
96
96

0.05
0.07

37
87 3.91 36

0.07
0.09

87
87

3.99
3.91

OAIT

0.09
0.19 86
021 86

426
4.45

0.19
021 86

0.19
021

96
96

87 3.84 O. l l 0.11 61 023 86 449 023 96
0.'1 1

0.13
81 3.76 34
87

0.13
0.15

87 3.76 0.13
0.15

024 86
026 83 4.10

024
026

024
026 92

0.15
0.17

90 3.75 37
87 3.85 36

0.17
0.19

87 3.75 0.17
325 0.19

028 83
020 80

3.79 028 028
020

92
89

0.19
021
023
025
027

021
0.33
025
027
029
0.40
0.42

0.46
0.48
0.50

72 3.15 31

66 2.73 29
75 1.79 32
90 0.99 37
84 0$9 35
93 0.50 38
87 0.47 36
98 0.43 43

84 4.13 35
428 35

87 4.45 36
87 425 38
87 422 36

3.95
84 361 35
84 327 35
78 324 33

021
023
025
027

021
0.33

0.37
029
04

0.42
OA4
0.46

87
87
87

78
72

75

84

4.13

3$ 'l

324
3.15
2.73
1.79
029
0$9

021

029
021

027

OAO

OA2
OA4
OA6

87

75

022 80
023 73
025 67
0.37 67
029 83
0.40 96
0.42 86
0.44
0.46 83
0.48 99
0.49 96
0$ 1 94
0$ 3 93
0$ 5 94
0$ 6 95
0$ 8 47
0.60 53

32g

0$ 1

OA9
0.43
024
025
0.17
0.13
0.10
0.08
0.08

35
39

42
4g
51

51

23
25

022
023
025
027
029
0.42

73
022
023
025

029
OA2
OA4

89
81
74
74

96

0.52 0.34 50 0.00
0.54
0.56
0.58
0.60
0.62

95 026 49
0.19 59

91 0.13 54
0.11 41

35 0.09 17
0 0.09 192

Volts
Depth (%)

ngth (tn.)
De h

424
100.00
0.93

424
100.00

OJl3
82.08

Max.
Max.

Len
A

Volts
Depth(%)
gth (tn.)
De h

420
gtxoo
0.63

420
100.00

0.63
d9A3

C-8



Table C% (continued)
Sample P7

Laboratory Specimen NDE Analysis

Unad stedNDE

Ctack2-MR+Point Anslyst3 Ctack2-MR+Point Analyst4

Unadosted NDE
A>oat

Post>ion

<39 60

<.37 87
4>.34 93
N.32 92
4>.30 93
<.28 96
%26 100
4>.24 90

Volts

0.11
0.10
0.07
0.14

029
0.39
0.47
052

16

48
40
41
40

26

Len ht'> De

R tlat with Ad Ustttlents
Len htn De h">Volts

A>oat

Position De
Phase

Volts le Len
No Data Avsltat>te

Rtlal vvtth Ad Us'tnlsl>ts

Volts Len h De h

4>.22 85
4>.21 95
A.tg
4>.17

93

4>.15 82
4>.13 87
4>.t I 90

<07 93
4>.06 87
4> 04 87
4>.02 87
0.00 90
002 93

089
0.88
1.41

3.45
3.82
3.76

4.45
4.81
4.89
4.73

24
28
27
23
23
25
26
27
27
25
25
25
26
27

%.24
4>.21 93
4>.tg 93
4>.17 82
4>.t 5 82
%.13 87

%.09 93
%.07 93
%.06 87

87
4>.02 87
0.00 90
0.02 93

1A1

316

340
4A5
4Alt
439
4.73

4>.t 9
4>.t 7
4>.t 5
A.13

4>.09

4>.02

0.02

100

97

0.04 27 0.04 93 422
0.06 93
0.08 90
0.09 85 3.98

27
26
24

0.06 93 3.99
97

0.11 24 0.11 85 0.11
0.13 90
0.15
0.17 90
0.19

3.84

4.19

26
26
26
26

0.13 90
0.15
0.17
0.19

4.19

0.1 3
0.1 5
0.17
0.19

021 87 25 021 87 021
023 87 456 25 023 87
024 87 25 024 87 4A2 024
026 87
028 87

4.15 25
25

026
028

87
87

4.1 5 026
028

0.30 85
032 85
0.34 79

3.42
24
24 0.32

0.34
85

0.30 85
3A2

020
022 91

0.36 73 3.13 20 0.38 73 3.13 026 78
038 73
039 85
0.41

1.55
083

20
24
26

0.38
0.39
0.41

73
155

028
029
OA1

78
91
97

0.43 82 059 23 0.43 82 059 88
0.45
0.47

87
87

053 25
25

0.45
0.47

87
87 OA7

0.49 98
051
052 92
054 88
056 87
058 96

49

0.44
034
025
0.13
0.09
0.10

39
41
47

13

0.50

0.62
0.64

42
14

0.08
0.08

0.67
0.69

18 0.06

Max.
Max.

Lengt
Av

Volts
Depth (%)

h (In.)
De h

4.89
9300
0.74

83.71

4AI9
100.00

0.74
90.01

C-9



Table C-7
Sample P7

Laboratory Specimen NDE Analysis

Crack 3- MAe Point- Analyst 1P

Unadsrsted NDE

Crack 3- MA+Point- Analyst 2

Unad ed NDE
Axial

Posit'en Volts

Rnal with Ad ustments
Len hur De hreVolts

Axrat
Poskkxt

%.80
Veils Volts Len hre De

Rnal with Ad ustments

A.98 78 0.07 33
0.06

90 0.07 37
93 0.09 38

%.78
4.76

0.47 21
58 1.02 27
55 149 26
53 1.68 25

047

149

%.78
W.76
%.74

42

0.11 37 %.70 55 129 26 %.70
78 0.13 0.1 3 W.69 58 27 41.69
47 0.14 0.14 47 %.67 55 025 26

%.78
4t.76
<.74
<.72
<.70

52 0.17 24

0.38
60 0.88 27
57 1.38 26
55 1.61 25
55 1.32 25
63 0.70 28

0.17

038
048
ties

142
0.70

4t.78
<.76
41.74
4t.72
%.70
<.68

52
60

60

0.00
Max. Volts

Max. Depth (%)
Length (tn.)

Av De

%.6$
1.68

58.00
0.1$

4607

%.67 72 0.25 31 025 <.67 72

%.61
%.59
<.57

50 0.18 23
47 0.17 22
37 020 18

60 0.18 27
81 0.14 34

0.18
0.17
020
0.1 8

%.6$

<.61
47

<.55
%.53
%.51

72 0.11
0.11

31

37

4t.49 47 0.10 22
47.47 57 0.08 26
%.45 0 0.07 15

Matc. Volts
Max. Depth (%)

Length (tn.)
Av De

1.61
72.00
OM

50.69

C-1 0



Table C-7 (continued)
Sample P7

Laboratory Specimen NDE Analysis

Clsck3-MA+ Point Analyst3

Unad vsted NOE

Crsck3 MR+Point-Anatyst4

Unad stedNDE

a.95

Voas
0 0.00

95 0.05 28

Rnsl with Ad vstments
Volts Lan "'e h'9

Axial
Position

Phase Rnsl wtth Ad vstments
voas An le Volts Len h De h

No Dale Available

W 93 97 0.06
%.9t 100 0.08
%.89 95 0.12
<.87 63 0.15
%.85 38 0.15

28
17
10

0.15 %48
0.15 WAS 38

%.8t
42 0.19
53 021 14

0.19
021 %.81

42

0.44
4.78 60 0.99
4t.76 57 1.46
%.74 53 1.65

16
16
15
14

OA4 <$0
OM %.78
1A6 %.76
1.65 %.74

%.72 57 15 4.72
%.70 70 0.68 0.68 %.70 70

49 023
0.18

63 0.19
4.63 49 0.19

13

17
13

OM %.68
0.18 <.66
0.19 %.63

49

%.61 90 0.13 26
<$9 99 0.12

97 0.10
%.55 87 0.06

0 000
Max, Volts

Max. Depth +)
Length gn.)

A De

145
TILOO

OM
4502



Unad sled NDE

Table CW
Sample PS

Laboratory Specimen NDE Analysis
Crack 1- MA+Point ~ Analyst 1P

Axial
Positon De

1.46
~ 1.46 95
~ 1.44 70
~ 1.42 65
1.40 79

Volts
0.06
0.06
0.08
0.11
0.15

48
80
85
71

Aust
Position

000
0.02
004

52S 42
5.92 41
6.17 41
606 42

Len

0.00
0.02
0.04

Rnal with Ad ustments
Vohs ten hl'> De

Rnal with Ad ustments
Volts ten hu'e hm
528 %.06
522 <.02
6.17 0.00
6.06 0.02
6.02 0.04

1.02 93
~1.00 90
<.98 87

%.94 87
4I.92 90
%.90 87
%.90 87
A.89 81
%.87 81
%.87 Sl
4.85 90
<.83 93
%.81 90
%.79 84
%.77 81
%.75 81
%.73 81

%.73 81
%.7t 78
A.69 78
%.67 81

%.65 84
<.63 84
%61 81
%.59 Sl
%.57 81
%.55 75
%.53 75
R.st 75
%.49 75
<.47 75
41.45 75
A.43 75
%.4 I 75
A.39 72
~0.37 75
%.35 72
~0.33 75
%.31 81
%.29 84

~ 1.38 91
~1.36 87
-1.34 97
1.32 95

~ 1.30 99
~ 128 93
~ 1.26 63
1.24 72

~ 1.22 81
~ 1.20 81
~ 1.18 84
~1.16 87
~ 1.14 84
~1.12 87
~1.10 87
-1.08 90

0.18
021
027

0.47
0.81

2.36
2.78
3.1 1

323
3$ 2
3.52
3.70
3.57

3>l

3.69
4.17
4A7

4.97
4.97
5.25
528
528

5.70
5.87
5.78
5.78

5.67

5.24
5%1

526
5.01

4.72
4.78

4.47
4.55
4.39
4A7
4.45

429

55
61
45
40
41

28
31

37

37

37

37

37

37
35

35

31

31

34
35

0.06

0.10
0.12
0.14
0.16
0.18
020
022
0.24
0.26
028
0.30

0.34
026
0.37
029
0.41

0.45
0.47
OAQ
0$ 1

0$ 5
0$7
0$ 9
0.61
0.63
0.65
0.67
0.69
0.71
0.73
0.75
0.77
0.79
0.81
0.83
0.85
0,87
0.89
0.91
0.93
0.95
0.97

1.01

1.07

1.10
1.12
1.14
1.16
1.18

98
98
98

98
gs

98
97
97
98

81
78
81

87

93
97
97

93
87
81
81

87

81
87

97
87
87

87
78
75
75
72

6$ 1 45
6.99 45
725 43
7$6 41
7$8 40
7.08 41
7.08 41
7.05 40
724 38
7$7 38

7.62 37
7.66 35
7$0 34
728 33
7.13 34
6.95 35
6.95 36
7.08 37
7.28 38
729 30
6.96 39
6.41 37
5.76 38
5.16 36
4.66 34
427 34
428 35
420 36
4.17 35
4.14

4.03 34
3.91 36
3.75 37

39
3$7 36
3.71 36
3.70 37
3.62 37
3$3 36
3A5 33
2.91 32
2.14 32
1.47 31
128 29
1.15 28

5.77 43
5$8 43
5.81 43
5$5 43
620 43
6.18 43
621 43

42
6.73 40
7.04 40
6$4 42

1.28
~ 1.26
1.24

~120
~1.18
1.16
1.14

~ 1.12
1.10
1.08

1.00
agd

%.89
<.87
%.87

A.st
4.79

4.75
4.73
<.73
4.71

A.dt

4.57

A.st
QAQ

4.45

%.41

%.37

72
81
81

87

87
87

87

87

87
87
81
81
81

81
81
81
8'1

78
81

81
81
81
75
75
75
75
75
75
75
75
72
75
72
75
81

0.06
0.08
0.10
0.12
0.14
0.16
0.18
020
022
024
026

022
034
026
037
039
0.41
0.43
OAS
a47
OAQ
0$ 1

0.53
0.55
0$7
0.59
0.61

0.65
0.67
0.69
0.71
0.73
0.75

0.79
0$ 1

0$3
0$5
0.87
0$9
0.91
OAa3

0.97
0.09
1 All

1 Aly

1.10
1.12
1.14
1.16
1.18

98
98
98

98
98

98

97
98

93

81
78
81

87

97

87
Bl
81

87

81
87

97
87
87

87
78
75
75
72

2.78
122
120

3.11 . 1.18
323 1.16
3$2 1.14
3$2 1.12
3.70 1.10

1.0$
3$$ 1A16

321 1.04
326 1.02
3.69 1.00
4.17 413ld
4A7 4.06

4.7T %.02
4.07 4.90
~AIT 4.90
525 %.$9
52d %.$7
52$ %.$7
4$4 4.lls
4$0 <.$3
SAt3 %$ 1

528 %.70
5.70 <.77
5$7 %.75
5.78 41.73
5.78 %.73
5$4 %.71
5$7 41.69
522 a.67
S22 41.65
S24 41.63
521 4.61

S22 a$ 7
526 4$5
5$ 1 %$3
424 4$ 1

4.72 4140
478 447
4.64 4145

4AT %41
4$5 %$0
420 %$7
4AT
4.45
424 <$ 1

420

OAT 120
OAll 128
124 126
126 -124 72

al
81

$7

$7

$7

90

$7
$ 1

dl
dl

93
90

81
81

78
78

dl
dl
dt
75
75
75
75
75
75
75
75

75

75
81

5.77 0.06
5$S O.OS

5.81 0.10
5$5 0.12
620 O.ta
6.18 0.16
621 0.18
6.63 020
6.73 022
7.04 024
6$4 026
6$5 02$
6$ 1 020
6.99 022
725 024
7$6 026
7$8 027
7.08 029
7$8 OA1
TAls OA3
724 OAS
7$7 OA7
729 OAQ
TAi2 0$ 1

7.66 0$3
7$0 0$5
72d 0$7
7.13 0$9
6$ 5 0.61
625 0.63
7Ald 0.65
728 0.67
729 0.60
6.96 0.71
6A1 0.73
5.76 0.75
5.16 0.77
4.66 0.70
427 0$ 1

42$ 0$3
420 0$5
4.17 0$7
4.14 0$ 9
4.02 0.01
4.03 0.03
321 0.95
3.75 0.97

3$3 1.0$
3AS 1.10
2.91 1.12
2.14 1.14
1A7 1.16
128 1.18
1.15 122

3$7 1.01
3.71 1 $3
3.70 '1 $5

9$
0$

9$
0$
00

0$
97
97
9$
99

99

03

81
78
81

87

07
90

$7
81
$ 1

81

97

T8
75
75

.28 90 4.73 37 124 72 0.83 31 124 4.73 %2$ 0$3 124
4t.26 03
%24 97
4122 97

<.18 99
%.16 97
%.14 93
<.12 93
<.10 100
<.08 99

4.92

4.85

4.56
4.81
4.85
5.01

39
41
41

39

40
42

126
128

1.42

97

73

0.43 40
0.19 48
0.13 46
0.13 40
0.12 48
0.10 44
0.09 56
0.07

0.00

A.td
%.16
+.14
%.12
A.to

93
97
97

g7
93

128
72 4.92 4126

4.84 4124
4.ds

4$6 %18
4Ail %.16
4$5 41.14
5.01 4.12
4$0 %.10
4$$ 4.0$

97
g7

97

OA3 126
0.19 12d

Contxwed on Next Column Con't cn Next Col
Max, Volts

Max. Depth (%)
Length gn.)

Av. h

7.66
100.00
2.58

8&.15

Con't on Next CoL
7.66

100.00
2$ 8
$6.15



Table ~ (continued)
Sample P8

Laboratory Specimen NDE Analysis

Unad stedNDE

Crack 1- MR+ Point - Analyst 2

Anal
Position Vota

Axial
Position De h Volts Len *0> Lenodt "

Rnst with Ad ustinents
Len h'u Oe h"'ohs

4nsl with Ad ustrnents
Volts Len htu De hu'

1.37
1.36

~ 1.34

1.30
1.28

~ 1.27
~ 1.25
1.23

61 0.07 28
67 0.08 30
100 0.09 41
86 0.12 64
94 0.15 52
94 0.19 51
94 023 51
97 029 46

5.12

%.01 100 5.88
0.01 99 5.98
0.02 100 6.13
0.04 99 6.14
0.06 99 5.90
0.08 99 5.62
0.10 99 5.78

42
41
42
41
42
42

43

%.01 100
0.01 S9
0.02 100

0.06 99
0.08 99
0.10 99

5.12

5$d A.ot
5$ 8 OAll
6.13 OAt2
6.14 0$4
5.90 0.06
5.62 OA)d

5.78 0.10

99

99

99
99

1.21
~ 1.19
1.17

99 0$7 42
99 0.55 42
83 0.93 35

0.11 99 5.97
0.13 99 6.01
0.15 99 6$4

43
43
43

~1.19 0
1.17 70

0.11
0.13 99 0$$
0.15

1.19
1.17 70

5.97 0.11
6Ail 0.13
6$4 0.15

99

~1.16
1.14
1.12
1.10

~ 1.07
1.0$
1.03
1.01

%.97

70 1.48 31
70 2.06 31
76 2.$3 33
80 2.89 34
80 3.12 34
83 3$7 35
83 3.60 35
83 3.70 35

83 366 35
86 3.47 36

0.17 99 627
0.19 99 6.52
020 100 6.840'6 7.00
0>4 100 7.13
026 99 6$0
028 98 6.92
0$0 98 6.88
0$ 1 98 7.12
0$3 100 7$2
0.35 100 7$7

43
42

39

44
4$

41

~ 1.16 70
~ 1.14 70

%.97 88

1.12 76
~ 1.10 80

~1.07 83
~1.0583
~1.03 83
~1.01 86

0.17 99 1AS
0.19 99 2.06
020 100 2$30'6 2$9
024 100 %12
026 99 3$7
028 98 3$0
0$0 98 3.70
0%1 98 3$2
0$3 100 3.66
0.35 100 3AT

1.16
~1.14
'1.12

1.10
1 Ate

1.07
~1.05
1it3
1.01

70
70
76
eo

86

ee

627 0.17
6$ 2 0.19
6$4 0>O
7.00 022
7.13 024
6$0 026
6.92 028
6$8 0$0
7.12 0$ 1

7$2 0$3
7$7 0$$

99

99
98
98
SS

0.37 100 7.43 0$ 7 1 CO 3$3 %.96 TA3 0$7

%.92

%.87
%.8$
0.83

<.Bt

<.78
%.76
%.74
%.72
4.70

%.67
%.6$

N.el
%.$9
%.58

%.52
%.50
%.48
%.47
%.45
A.43

90 342 37
90 3.76 37
86 4.25 36
83 4$9 3$
86 4.71 36
86 4.83 36
83 $ .10 3$
80 5.35 34
80 $29 34
90 4.98 37
90 4.87 37
86 5.08 36
80 5.4534
76 5.69 33
80 5.82 34
80 5.96 34
76 5.93 33
73 $ .78 32
76 5.49 33
83 526 35

80 5$8 34
80 $44 34
76 $38 33
73 529 32
70 507 31
70 4.96 31
70 486 31
73 4.74 32

0.39 100 7.13
040 100 6.93

0.5$ 76 7$8
0.57 83 7.10
0$9 86 6.99
0.60 86 7.10
0.62 90 7$2
0.64 93 7$9
0.66 96 74$
0.68 90 6.98
0.69 90 6.36
0.7'1 96 5.49
0.73 83 5.07
0.75 86 4.62
0.77 83 4.42
0.79 83 4$2
0.80 83 426
0.82 83 423
0.84 86 4.15
0.86 90 4.02

0.90 86 3.94

0.42 96 7.33
0.44 93 7$6
0.46 93 7.52
0.48
0.49 86 7$5
0.51 83 7.68
0$3 80 7.62

41
41

37

3$

3$

37

39
37

37

%.94 90
A.92 90
4.90 86
R.BS 83
<.87 86

%.81
0.79 80

%.78 90
%.76 90
%.74 86

%.70 76
ixee 80
A.67 80
%.6576
W.63 73
%.61 78
%.59

<.56 80
E).54 80
%.52 76
%.50 73
%.48 70
4.47 70
4.4570
41.43 73

0.71
0.73

96 SA9
83 5$6

0.75 86 5>S
aTT e3 5$8
0.79 83 5A4
0$0 83 5$8

0.84 86 5.07
0.86 90 4$6
0.88 86 4$6
0.90 86 4.74

0$9 100 342
040 100 376
0.42 96 425
0.44 93 4$9
0.46 93 4.71
0.48 90 4$3
0.49 86 5.10
0.51 83 5$5
0.53 80 529
0$$ 76 4.98
0.57 83 4$7
0.59 86 5$8
0.60 86 SAS
0.62 90 5$9
0.64 93 5$2
0.66 96 5$6
0.68 90 5$3
0.69 90 5.78

%.79
41.78
%.76
4.74

4.70

4Ldt

it$2

448
%47

86

86
86

80
90
90
86
80
76

76

76

76

70
70
70

6.93 OAO
7$3 OA2
7$ 6 OA4
7$2 OA6
7$ 6 048
7$5 049
7.68 0$ 1

7.62 0$3
7$8 0$$
7.'10 0$7
6.99 0$9
T.to 0.60
7$2 0.62
7$ 9 0.64
7$$ 0.66
6.9d 0.6S
6$6 0.6S
SAS 0.71

4Ai2 0.75
4A2
4$2 0.79
426 0$0
423 0$2
4.15 0$4
4At2 0$6
4AO 0$8
3.94 0.90

7.13 0$9 100

96

93

86

80
76

86

90

86

%.41 73 4.72 32 0.91 90 3.78 37 %.41 73 0.91 90 4.72 441 3.78 0$ 1 90

%.36

%.25
A.23
%.21
%.19
A.le

&.14

%.10

%.07

73 4.74 32
73 463 32
70 457 31
70 4.61 31
70 4$$ 31
73 4.42 32
70 4$6 31
80 4.46 34
86 4 6536
93 4.66 3S
96 4.94 39
96 4.94 39
100 4.76 41
1CO 4$9 41
1 CO 4$2 40
93 4.96 38
90 501 37
96 5.02 39
100 5.01 41

0.93 90 3.65
0.9583 3.69
0.97 80 3.73
0.99 83 3.59
1.00 86 3.51
1.02 83 3$3
1.04 73 3.39
1.06 70 2.83
1.08 70 2.10
1.10 67 1$0

64 1$ 1

1.13 61 1 $2
1.15 61 123
1.1 7 70 0.87
1.19 100 OA4
120 92 020
1 $2 99 0.13
144 0 0.00

37
3$

31
31

28
28
31

55

%.39 73
73

A.36 70
70

A.32 70
%.30 73
41.29 70
%.27

'0.23

41.19 96
<.18 100
<.16 100
%.14
<.12 93
<.10 90

<.07 100

0.93 90 4.74
0.9583 4.63
0.97 80 4$T

0.99 83 4.61
1.00 86 4$$
1.02 83 4A2
1.04 73 4$ 6
1.06 70 4A6
1.08 70 4$5
1.10 67 4$6
1.11 64 ~ .94
1.13 61 4$4
1.15 61 ~ .76
1.17 70 4$9
1.19 70 4$2

0 4Ate
5$ 1

5.01

4.1 9
4t.t 8
A.t6
A.ts
%.12
A.t0

%.07

70
70
70
73
70

96

3.65 O.S3

3.69 0.95
0.97

3$9 0$9
3$ 1 1$0
353 1AI2
3$9 1.04
2$3 1 Ate
2.10 1 $8
1$0 1.10

'1 $2 1.13
123 1.15
0$7 1.17
OA4 1.19
020 121

90

80

d6

70
70

61
61
70
70

Continued cn Next Cotutnn

Max. Volts
Max. Depth (%)

Length (in.)
Av .De h

7.68
100.00
2.40

Con"I on Next Col.
7$8

100.00
2AO

84.77



Unad usted NOE

Table C-9

Sample PS
Laboratory Specimen NDE Analysis

Crack 2 ~ MR+ Point - Analyst 1P

Axtal
Positkxt Volts

Axial
Pcssicvt

Phase
Vctts Ie Len W"I Oe h

Rnsl with Ad ustrnents Rnal with Ad ustments
De h"'ohs Len hnr De ho>De h Volts

0.06 210 021 75 4.16 32 021 75 4.16 021
~ 1.27
1.25

~ 1.23
1.21
1.19
1.17

~ 1.15
1.13

~ 1.11

81

72

69
87

98
97
75

0.08 34
0.09 31
0.12 35
0.14 30
0.18 36
022 29
020 23
02543
0$7 39
0.90 32

023
025
027
029
081

088

75 421 32
81 4.06 34
78 3.95 33
81
84 3.61 35
78 3.71 33
75 3.58 32
75 3.59 32
81 3.44 34
78 3.62 33 1.09 75

023
02$
027

081

0.35

OAO

75
81
78
81

78
75
75
81
78 020 1.09

421
4AI6
3Jl5

3.61
3.71

3$9

027

021
028 ~ $0

OAO
~ 1.07

1.01

4.97
4.95

4.91

4.78
4.76
4.74
4.72
4.70

4.58
4.56

452

448
446

4.42
4.40

7$
78
75

87

97

67
87
67

81

81

76
75
75
75
78
78
81

78

76
78
76
78
78

1 $2 33
1.53 32
1.90 35
220 36

2.89 39
3.18 38
325 37
3$9 37
3.74 36

4.00 36
4.21 37
4.49 37

4.95 35
4.86 35
4.84 35
4.80 84
4.90 35
5.05 34
5.06 34
523 33
521 32
5.18 32
523 32

526 33
529 34
5.70 33
5.74 35
6.08 33
6.01
5.81 33
5.57
529 33

0.42
0.44
0.46

0$6
0$8
0.60
0.62
0.64
0.66

0.70
0.72
0.74
0.76
0.78
020

084
026
0.88
0.90
0.92
0.94
0.96
0.98
1.00
1.02

1.0$
1.07

1.13

78 3.84 33
75 4.13 32
78 4.16 33
75 4.13 32
78 4.02 33
78 4.01 33
81 4.02 34
81 429 34
81 4.55 34
81 4.83 34
84 5.10 35
84 '.11 35
87 5.03 36
87 4.97 36
90 4.76 37
87 4.70 36
84 4.68 35
84 4.77 35
84 4.76 35

84 4.83 35
84 428 3$
87 4.92 36
87 5.01 36
87 5.15 36
87 5.13 36
87 4.86 36
90 425 37
87 324 36
90 3$ 1 37
90 322 37
87 8.42 36
Ss 3$7 35
78 3$0 33
78 329 33
81 221 34
81 228 34

1.07 75
1.05 78
1.01 75

4.97 87
4.95 93
4.93 97
4.91 93
4.90 90
4.68 90
4.86 87

87
4.82 87
4.60 90
4.78 90
4.76 84
4.74 84

4.70 84
81

4.66 84
4.64 81
4.62 81

4.60 78
4.58 75
4.56 75
4.54 75
4$ 2 78
4.50 78
4.48 Sl
4.46 78
4.44 84
4.42 78
4.40 78
4.38 78
4.36 78
4.34 78

OA2

OAS
OA8
0$0
0.$ 2

0.60
0.62
064
0.66
068
0.70

0.74
0.76
0.78
0.80
0.82

0.88
0.90

0.94
0.96
0.98

1.07

1.13

78 123
75 1$2
78 1$3
75 120
78 220
78 2$5
81 2$ 9
81 3.1$
81 32$
81 3$9

3.74

87 4.00
87 421
90 4A9
87 4$$
84 4.95
84 4$6
84 4$4

84 4.90
84 5%5
87 SAIS

87 528
87 521
87 5.1 6
87 523
90 SA)9
87 526
90 529
90 5.70
87 5.74
84 6.0$
7S SAI1

78 5$ 1

81 $$7
Sl 529

1.07
1.05
1.01

4.97
4.95

4.78
4.76
4.74
4.72
4.70

4.62

4A6

4A2
4AO

87

96

90

87

$0

60
80
80

4.1 3
4.1 6
4.1 3

alt

5.10
5.11

4.97
4.76
4.70
4.6$

4.76
4$ 0

~$8
422
SAIt
5.1 5
5.13
4$6

3$ 1

322
3A2

3$0

OA2

OA6

0.62

0.6$
0.70
0.72
0.74
0.76
0.78
020
0$2

0$6

026
0$ $

122

tA)5
1.07
1$ 9

1.1 3

$0

$7
$7

$7

$7
90

$7

$0

75 5.47 32 1.15 72 121 31 4.32 75 1.15 72 SA7 1.1 5 74

428

4.25

4.19
4.17
4.15
4.13
4.11

4.07

4.01
0.01
003

0.07
0.09
0.11
0.13
0.15
0.17

75
81

87

87
87
87
81
81
7$
81

87
81

78

7$

78
81
75
75
81

78

SA2 32

4.81 35
4.71 36
4.81 37
4.99 38
525 38
528 36

529 34
4.99 33
4.94 34
4.66 35
424 36
4A2 34
4.42 33
488 31
4A4 32
422 35
4.45 33
4.45 34
421 32
4.12 32
3.87 34

1.17
1.19
121
123
12$
127

121

1.37

1AI

1A5

66 1 $4 29
72 127 31
72 1AII 31
87 0.61 36
95 028 49
81 0.14
84 0.13 35
84 0.15 35
99 0.13 42
100 0.13 40
O'I 0.11 54
100 0.08
75 0.08 32
3$ 0.07 17
0 0.07 179

4.11 78
4.09 81
4.07 84

87
4.03 81
4.01 78
0.01 72
0.03 75
0.05 84
0.07 76
0.09 81
0.11 75
0.13 75
0.15 81
0.17 78

4.30 75
4.28 81
4.27 84
4.25 87
4.23 90
4.21 87
4.19 87
4.17 87
4.15 81
4.13 81

1.17
1.19
121
123
125

181

66 SA2
72 SAR
72 421
87 4.71
95 421
81 429
84 525
0 52$

522

4.99

4A2
4A2

421
4.1 2

4.2$

4.19
4.17
4.1$
4.13
4.11

4.01
OAlt

0.05

0.11
0.1 3
0.15
0.17

87

$0
74

$7
$0

60

061
028
0.14
0.13
0.14

1.17
1.19
121

74
74

9$

$7

4.13780.19
Continued on Next Column

0.19 78
Ccn't on Next Col

Max. Volts
Max. Depth (%)

IAngth (lla)
Av

4.13 0.19 60

97.00
2A2

81.01

Con't on Next Col.
SAN

10020
2A2
83$ 1



Unsd stedNDE

Table C-9 (continued)
Sample P8

Laboratory Specimen NDE Analysis
Crsctt 2- MR+ Point - Analyst 2

Aoal
Posxen Voss

Axial
Position De Volts stu

Rllsl with Ad ustlnen'ts Float with Ad usttnents
De hsu Volts Len hu'e hulOeoth Volts Len

~ 1.16 0 0.00 0 0.18 76 4.10 0.18 76 4.10 0.16 79
1.14
1.12

~ 1.11

95 0.08 50
100 0.10 41
100 0.13 40

020 73 420
022 73 428
024 76 4.13

020 73
022 73
024 76

428
4.1 3 024

76
76
79

93 0.15 38 026 76 4.07 0.26 76 4.07 026
1.07

1.05

1.00
4.98

4.91

4.87

4.78
4.76
4.74
4.72
4.71
4.69
4.67

80 0.18 34
61 0.19 28
90 0.25 37
90 0.63 37
73 0.99 32
76 186 33
80 '1.51 34
73 1 $5 32
73 182 32
83 1.94 35
86 2.35 36
93 2.63 38
96 2.93 39
96 320 39
90 3.39 37
93 3.61 38
90 3.79 37
86 3.90 36
86 4.00 36
90 4.20 37
90 4.57 37
83 4.87 35
83 5.01 35
83 4.95 35
83 4.84 35

80 489 34

76 5.18 33

0.44 73 4.15
0.46 76 422
OAT 76 4.11
0.49 76 4.09
0.51 76 4.10
0.53 80 4.15
0$ 5 80 489
0.56 80 4.72
088 80 5.00
0.60 83 5.15
0.62 86 5.18
0.64 86 5.04
0.65 86 4,89
0.67 90 4.69
0.69 86 4.71
0.71 86 4.71
0.73 83 4.76
0.75 83 4.77
0.76 83 484
0.78 83 4.89

027 80 3.92
029 83 3.79
0.31 83 3.70
083 76 3.74
0.3573 3.70

76 3.60
0.38 80 3.53
0.40 76 3.69
OA2 73 3.98

35
36
36
36
37

35

1.02
.1.00 73
4.98 76
4.96 80
4.94 73
4.92 73
4.91 83
4.89 86
4.87 93
4.85 96
4.83 96

4.78 90
4.76 86
4.74 86
4.72 90
4.71 90

4.60 80
4SS 80
4$6 76

0.51 76 320
0$3 80 389
055 80 361
086 80 3.79
0.58 80
0.60 83 4.00
0.62 86 420
0.64 SS 4$7
0.65 86 487
0.67 90 $.01
0.69 86 4.95
0.71
0.73 83 480
0.75 83 489
0.76 83 582
0.78 83 5.1 d

027 80
0.29
0.31 83
083 76
0.3573 0.99
0.36 76 186
088 80 181
OAO 76 1 $5
0.42 73 1$2
0.44 73 184
0A6 76 285
0.47 76 2$3
0.49 76 2.93

1.02
1.00

4.98

4.91

4.78
4.76
4.74

4.71
4.69

4.60

4$6

76
70

76
76
86

97

100

00
00

86
86
86

79

3.92
3.79
3.70
3.74
3.70
3$0

3$ 9
388
4.15

4.11
4.09
4.10
4.15
489
4.72
5.00
5.15
5.18

489
4$9
4.71
4.7 1

4.76

489

029
081

086

OAO

042

OA6
OAT
OA9
0$ 1

0$5
0$6
0$8
0.60
0.62

0$0
0.71
0.73
0.75
0.76
0.78

86
86
79
76
79

79
76
76

70
79
79

86

90
90

00

86
86
86

73 5.17 32 O.SO 86 4.86 0.80 86 5.17 76 486 080
452
4.51
4.49
4.47
4.45

4.42
4.40

4.36

4.31

4.27
4.25
'0.23

4.18
4.16
4.14
4.12
4.11

4.07

0.00
002
004
006
0.07
0.09
0.11
0.13
0.15
0.17

73 527 32
73 526 32
70 5.15 31
73 5.19 32
73 527 32
80 5.40 34
76 5.57 33
80 5.93 34
80 6.05 34
80 5.98 34
76 5.85 33
76 5.62 33
76 580 33
76 589 33
73 5.48 32
76 527 33
83 4.93 35

86 4.80 36
86 5.03 36
86 5.15 36
83 5.37 35
83 $.44 35
83 5.30 35
78 523 33
80 5.11 34
83 4.77 35
86 4.48 36
80 4.44 34
76 4.52 33
73 4.49 32
73 4.45 32
76 4.50 33
80 4.51 34
80 4.45 34
73 4.43 32
73 425 32
76 3.96 33
76 4.03 33

082 86 4.98
0.84 86 5.09
0.86 83 5.18
0.87 83 5.14
0 89 83 4.87
0.91 88 482
0.03 86 3.77
0.95 90 3.44
0.96 90 387
0.98 86 3.49
1.00 80 3.65
1.02 76 3.57
1.04 80 3.19
1.06 80 2.67
1.07 76 224
1.09 70 1.86

70 184
1.13 67 128
1.15 70 1.00
1.17 86 0$9
1.1S 97 027
t20 88 0.'1 3
122 88 0.09
1.24 100 0.11
126 99 0.12
127 0 0.00

37
37

31
31

31

61
61
41

4.42 76

4.34 76
76
76

420 76
427 73
425 76
4.23 83

420 86
4.18 86
4.16 86
4.14 83
4.12 83
4.11 83
4.09 76
4.07 80
4.05 83

76
0.02 73
0.04 73
0.06 76
0.07 80
0.09 80
0.11 73
0.13 73
0.15 76
0.17 76

4$2 73
4$ 1 73
4.49 70
4.47 73
4.45 73

580

5.1'1

4$ 1

449
447

442
4AO

4.1d
4.1 6
4.14
4.12
4.11

76
76
73
76
76

79

79
79

79
76
79

86
70

d6

4$2
449
4AS

4$ 1

082

OAlT

79
76
76
70

760.1'1

760.13
790.15

0.17
Con'1 on Next Col.

0.82 86 527
0.84 86 526
0.86 83 5.15
0.87 83 5.1 9
0.89 83 527
0.91 86 SAO
0.93 88 SST
0.95 90 593
0.96 90 6.05
0.98 86 5.98
1.00 80 $85
1.02 76 5$2
1.04 80 5$0
1.06 80 580

78 SAd
1.09 70 %27

70 483
1.13 67 4$6
1.1 S 70 480
1.17

5.1 5

488

5.18
5.14

482

349

3.19

186

186

0$9

082

086
087
089
0.01
0.93
0.95

0.08
1.00
182

1.06
1.07

1.13
1.1 5
1.17

d6
86

79

79
73
73
70
73

'0

Contxlued on Next CotLxnn Con'I on Next Col
Max. Volts

Max. Depth (V.)
Length On.)

Av De h

6.05
gtk00
2.19

79.38

685
96 00
2.19

82.68



Vnad sted NDE

Table C-10

Sample P9
Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point - Analyst 1P

Axel
Positen

Phase
Veda An ie

Axial
Possian Volts Len tu

Rnsl with Ad ustments Rnal with Ad ustments
De h» VohsVolts Len ten

1.15
1.13

0.03

84 0.05

131 031 98 529
033 100 538
035 07 526 30

031 98
0.33 100
035 07 526

031

03$

98

1.09
1.07
1.0$
1.03
1.01

%.97
%.05

<.91
%.89

92 0.08 53
97 0.11 46
99 0.14
97 0.14 46
98 0.10 43
81 030 34
78 0.39 33
69 0.45 30
84 0.52 35
90 0.80 37
69 1.41

037 97 5.12
0.39 07 523
041 93 531

5.14
0.45 90 4.91
0.47 87 4.8
0.49 84 4.74
0.51 84 4$6
0.53 84 437
0 55 81 422
0.57 84 3 98

39

37 1.01
81

%.97 78
%.95 69

%.80 69

037 97
039 07
OA1
0.43 03
0.45 90
0.47 87 0$ 0

81 0$00.55
0.57 84 1Al

0.49 84 039
0.51
0.53 84 0$2

1.01

%.97

%.01
%.89

81
7d
69

90
69

5.12

531
5.14
4.01

4.74

3AIS

039
OA1

04$
OAT
049
0$ 1

0$$

07
93

90
87

81

<.87 63 1.08 28 0.59 78 3 81 %.87 63 0.59 78 1.98 %.87 3.81 0$9 78
%.85
0.83

~0.81

0.78
%.76
4.74

<.70

69 2.18 30
69 2.23 30
72 2.36 31
72 2.46 31

78 2.53 33
72 2.75 31
69 3.09 30
69 3.21 30
72 3.42 31
75 3.55 32

0.61 81 3$9

0.65 81 327
0.67 78 3.19
0.69 72 2.91
0.71 75 2.3
0.72 75 1.62
0.74 72 128
0.76 66 1.08
0.78 78 0.81

31

31

a.es e9
N.83 69
%.81 72
%.70 72
%.78 78
A.76 72
%.74 69
A.72 69
%.7 72

%68 75

0.67 78 2A6
0.69 72 2$3
0.71 75 2.7$
0.72 75 3.09
0.74 72 3W
0.76 66 3A2
0.78 66 3$$

0.61 81 2.1 8
0.63 84 K23
0.65 81 %36 A.dt

%.79
%.78
%.76
%.74

69
69
72
72
78
72
69
60
72
75

3$9

3.19
2.91

1.62
128

0.81

0.61

0.6$

0.60
0.71
0.72
0.74
0.76
0.78

81

81
78
72
75
7$
72

%.62

%.58

%.52

%.48
%.46

A.42

%.28
R.26
W.24

A.td
<.I6
%.14
%.13

<.07
%.05

%.01
0.01
0.03
0.05
0.07
0.09
0.11
0.13
0.15
0.17
0.19
021
0>3
025
0.27
029

96 8.47 47
96 7.62 47
0e e.ed 47
96 5.97 47
96 549 47
96 525 47
97 524 45

75 3.59 32
72 3.77 31
75 3.71
78 3.61
81 3.59 34
78 3.68 33
78 3.92 33
75 3.84 32
78 3.75 33
84 3.45 35
84 338 35
84 3.37 35
90 338 37
09 3.46 41

00 3.53 41

00 3.88 4'1

09 4.16 42
99 4.48 42
07 4.06 39
03 5.17 3S
99 5.18 41
99 529 42
09 5.66 41
99 6.05 42
98 625 44
97 667 45
05 7.06 48
95 746 40
95 7.92 49
05 8.82 48
95 0$ 8 48
05 t tt02 48
95 10.17 48
0510.18 48
94 0.68 50
93 9.06 52
93 8.85 52
93 9.05 52
05 0$4 49
95 9.77 48
96 9.65 47
06 9.17 47

0.9 86 0.11
0.92 80 0.07
0.94 62 0A%

0.96 47 005
0 0.060.98

0$ 97 0.46
05 028

0$4 91 022
0.86 93 0.17
0.88 93 0.13

45

55
52

69

101
161

A.66 75

A.62 75
%.6 78

%.58 81
78

%.54 78
W52 75
%.5 78

A.46 84

A.3 97
%.28 03

N.24

%.18 98
%.16 97
<.14 05
%.13 9$

95

%.07 95

%.01
0.01 94
0.03 03
0.05 03
0.07 03
0.09 9$
0.11 95
0.13 96
0.15 96
0.17 96
0.10 96
0%1 96
023 96
025 06
027 96
020 97

0.80 0 3$ 9

3.71
3.61
3$ 9

3.75
3AS

346

4.1 6

4.06
$.17
5.18

$ .66
6.0$

7.06
746
7$ 2

10.02
10.17
10.18

8$$

0.17

5A0

$44

4.6

442

R.t 8
A.td
%.14
%.13

A.ot
0$ 1

OAI9
0.11
0.13
0.1 5
0.17
0.19
0>t

75
72
7$
78
81
78
78
7$
78

97

09

97
9$

9$

9$

95

95
9$
96
96

06
06

Contnued on Next Column
Max. Volts

Max. Depth (%)
Length (ln.)

Av De h

tlute
100.00

1.81

85.32

ConS on Next Col.
10.18
100
1$ 1

8$$2



Table C-10 (continued)
Sample P9

Laboratory Specimen NDF Analysis
Clack 1 ~ MA+Point Analyst 2

Axial
Position

Unad
Phase

v(xts An le
0.00 0

sted NDE
Axial

Position
03 100 523» 41

h(li Len 1('1

020
Volts Len h'u hn>

Rnal with Ad ustments
Volts Len
523 020

De hce
Final with Ad ustments

4.97

4.91

76
90

08
73

0.05 76
0.07 58
0.11 41

0.14 41

0.16 53
021 45
021 32

0$ (
0.33
025
027
0.30
0.4

0.42

100 5.38 40
39

96 523 39
96 529 39
90 527 37
93 523 38
90 4.94 37

4.93
4.91 58

0.31
0.33
025
027
039
0.40
042

93 4.93
90 021 4.01 58

528 021
525 023
523 025
529 027
527 029
523 OAO

4$4 OA2

100
06
96
96
90
93
90

58 0.41 27 OA4 4.89 0.44 86 OA1 4.S9 4$5 OA4 d6

4.82

4.79

4.75
4.73
4.71
4.70
0.6S

4.61
4.59
4.57
4.55
4.53
4.52

4.48
4.46
4.44
4.43
4.41
0.39

4.37
4.35

4.28
4.26
4.25
4.23
4.21
4.19
4.17
4.16
0.14

~0.12
4.10
0.08
0.07

4.05
0.03

4.01
0.01
0.03

0.06
O.OS

0.10
0.12
0.13
0.15
0.17
0.19
0.2'1

0.22
024
0.26
028

58

67
61
70
70
70
70
73
70
67

67
70
73
73
73
76

76
76
73
73
76

100
100

98
97

97
96

94

94

97
97
97

97
97
97
97

3.73 32
3.74 32
3.64 33
3.57 34
3.66 33

3.92 32
3$5 32
3.62 33
3A3
326 36
327 37
329 40

41

3.74 41

3.99 41

431 41
4.67 40
5.04 39
5.15 39
522 42
5.40 42
516 42
629 42
6$8 44
6.83 45
7.13 46
7$6 48
820 48
9.'l2 48
984 48
032 48
0$ 1 47
0.19 48
9$2 50
ars
859 51
8.85 51

g$2 48
983 47
9.60 47
9.10 47
835 47
7$4 47
6.72 47

47
5.47 46
528 46
529 44

OA6 27
0.51 36
0.80 35
1.43 30
1.96 28
2.17 31
228 31
228 31
2.48 31
2.53 32
2.78 31

30
325 20

30
3.48 31

OAS
0.48
0.49
0$ 1

0$3
0$ 5
0$7
0$9
06
062
0.64

0.68
0.69
0.71
0.73
0.75
0.77
0.70
0.8
082
0.84
0.86
0.88
0.89
0.91

86 4.75 36
80 4.67 34
83 4.58 35

80 4.14 34

76 3.68 33
83 3.46 35
83 327 35
76 3.25 33
73 3 32
70 2$5 31

76 1.86 33
76 127 33
64 1.15 29
64 0.07 29
96 0.6 39

88 023 62
01 0.17 57
00 0.14 58
85 0.11 65
77 0.09 75
69 0.06 83
69 0.04 83

4.8

4.75
4.73
4.71

4.61

W57
4.55

4.4S

4.43
4.41
4.39
4.37

4.28

4.17
4.16
4.14
4.12

4.07

4.01
0.01
OAXt

004
006
0.08
0.1

0.12
0.13
0.15
0.17
0.10
021
022
024
026
028

86

67
61
70
70
70
70
73
70
67

67
70
73
73
73
76

76

73
73

98
98
ar

07

05
g4

97
97
97

97
97
97
98

OA6
0.48
0.40
0.51
0.53
0.55
0.57
0.59
0.60
0.62
0.64
0.66
0.68
0.69
0.71
0.73
0.75

86 OA6 4$8
80 0$ 1

83 0$0
83 1A3 4A12
80 1.96 4$ 0
80 2.17 4.79
76 228 4.77
83 228 4.75
83 2AS 4.73
76 2$3 4.71
73 2.78 4.70
70 3.05 4.68
76 325 4.66
76 328 4.64
64 3AS 4.62
64 3.63 4.61
64 3.73 4$ 9
0 3.74 4$7

3$4
3$7 4$3
3Ai6 4$2
3$2 4$ 0
3412 4Ad
3$5 4A6
3.62 4A4

326 4Al
327 429
329 427
3AS
3.74
3$0
421 420
4.67 428
5414 426
5.1 5
522
SA0 421
SA10 4.10
629 4.17
6$8 4.16

4.14
7.13 4.12
7$6 4.10
820 4.08
9.12 4.07
9$4 4.05
022 4.03
0$ 1 4.01
0.19 0.01
9$2 0413
d.75 OA14

d$9 OATS

d$5 OAtd
9$2 0.1 0
9$3 0.12
0.60 0.13
9.10 0.15
825 0.17
7$4 0.19
6.72 021
5.99 022
SA7 024
528 026
520 028

61
70
70
70
70
73
70

TO

73
73
73
76
80
76
'76

73
73
76

86

96
96
99

99
99
98
9d
07
96
96

96

97

97
97
97

g7
gr
07
07

4.75 OA6
4$7 OAd
4$8 OA9
424 0$ 1

4.14 0$3
4$0 0$5
3$8 0$7
3A6 0$9
327 0.60
325 0.62
3AO 0.64
2$5 0.66
1$6 0.6S
127 0.69
1.15 0.71
OA17 0.73
060 075

0.77

86
80

60
80
76

76
73
70
76
76

Contnued on Next Column Conl on Next Col
Msx. Volts

Msx. Depth +)
Length ttn.)

Av De h

a$ 4

100.00
1.70

Con't on Next Col.
9AI4
100
1.70

84.05



Unad sled NDE

Table C-11

Sample P9
Laboratory Specimen NDE Analysis

Crack 2 ~ MR+ Point- Analyst 1P

Axel
Poldion De Volts

Arear

Position Volts
Phase
An Ie Len hoi

Rnsl with Ad Ustments
reVolts Len

hu'nal whh Ad Ustments
Volts Len "'e hre

87
%.81 93
%.79 97
<.77 OO

%.75 87
4.73 90
<.Tt 84
W.69 81
<.67 84
<.65 81
4.63 S1

W.6'1 87
<.59 97
%.57 100
<.55 100
<.53 97
%.51 93
4t.49 93
%.47 90
%.45 93
4t.43 90
%.41 87
A.39 90
R.37 97
<.35 100
%.33 97
<.31 99
<.29 99
<27 99
<.25 99
%21 99
<.19 99
%.17 100
NA6 97
41.14 100
%.12 100
%.10 99
<.08 99
%.06 97
%.04 84
%.02 87
0.02 100
0.04

0.08
0.10 87
0.12 93
0.14
0.16 78
0.18 63
OM 57
022 69

~ 1.26 0
~ 1.24 96
~ 1.22 91
~ 1.20 82
1.18 93

~ 1.16 98
~ 1.14 97
~ 1.12 69
1.10 81

~1.0S 84
~1.06 75
~1.04 63
~1.02 69
~ 1.00 69
%.98 63
4t.96 69

69
<.92 72
%.90 81
<.88 78
<.86 81

0.06
0.05
0.08
0.10
0.11
0.16
0.19
004

0'.40

0.76

1.71

2>t
2.78

445
4$2

4.93
4.67
4.42

4.44
4.69
4.75

4.55

4.31
4.15

3.88

3.79
3.73
3.76
3.97

4.35
4.52
4.43
4.1 1

4.11
4.27
4$ 1

431
421

2.67
231
2.12
2.17
2.17
1.95

67
51
43
39

28

28

31

37

37

37

39
40
40

37

37
39
40
39
41
41
41
42
42
42
40
39
40
40
41
41

41
42
37

28
26

024
026
028

032
034
036
038
0.4

OA2
0.44

OA8
OS
0$2

0$8
0.6

0.61

0.65

0.7
0.71
0.73
0.75
0.77

0.79
0.81
083
085
0.87
0$9
091
0.93
0.95
0.97

75
87
87
81
75
75
72

72
75
72

81
75
78
81
81

69

81
57
97

42
42
55
81

2.66 32
2.7 31

2.79 31
2$ 1 31
2.75 32
2.66 31
2.6 29

2.48 29
2$8 29
2.11 28
1 $5 28
1.17 34
1.5 32

1.73 33

1.17 34
0.92 37
1~ 30
1.1S 29
0.73 31
0%8 34
0%5 26
0.13 46
045 15
0$6 20
0.73
0$7 25
028 34
0.07 28
0.08 19
0.08 19
0.09
0.07 27
0.07 212

2.19 32
2.37 36
2.53 36
2.62 34

1.14
'1.12

-1.08
1.06
1.04
1.02

47.81

%.75

%.71
41.69
<.67

%.61
<.59
%.57
%.55
%.53
%.51

%.47
%.45
41.43
<.41

%.37

<.31

<.27
<.25
%.21
W.tg
%.17
%.16
%.14
%.12

0.02
0.04

0.08
0.1
0.12
0.14
0.16
0.18
02

69
81

75

69

69
69
72
81

78
81

87

97

87

81

81
81
87
97

97
93
93

93

87

97

97

97

87

87

78

57

024
026
0$8

032
034
038
0$$
OAO
OA2
0.44

OSO

0$4
0$8

0$0
0.61
0.63
0.65
0.68
0.70
0.71
0.73
0.75
0.77
0.79

75
87
87
81
75
75

72
75
72

81
75
78
81
81

69

72
81

57

4M 41$ 6
4$5 41$ 4
4S2 O$ 2
4.79 41St
4$9 %.79
536 %.77
536 4.75
4$3 %.73
4$7 %.71
4A2 4.69
4$8 %$7

a.65
4$9 41.63
4.75 4.61
4$6 %$ 9
4$5 4$7
4$5 4$ 5
4$ 1 %$3
4.15 %$ 1

3$8 4A9
3$3 4AT
3.90 41AS
3$d 41A3
3$6 4A1
3.79 4$ 9
3.73 4$ 7

3.76 4x35
3.97
4$0 41st
4$5
4$2
4A3
4.11 %$ 1

405 4.19
4.11 4.17
427 4.16
~$ 1 4.14
4.63 %.12
4$3 %.10
4$6 %.0$
4$ 1 %.06
441 %.04
3.79 <.02
2$7 0$2
231 0$4
2.12 0$6
2.17 0$$
2.17 0.10
ldl5 0.12
1 $6 0.14
1$2 0.1 6
1$6 0.18
1$9 OM
1 $2 022

1.14
024 1.12
044 1.10
OAO 1.0S
0.76 1.06
1S2 1.04
1 $4 1.02
1.71 1.00
1$6 CLOS

2st 41.96
2.78 4.94
3A0 %.92
3$6 %.90

69
81

75

69
69

69
69
72
61

81

97

81

81
81
87
97

97

93

87
90
97

99

99
99

99

97

87

99

93

7$

2.1 9 024
2$7 OS 6
2$3 04$
2.62 0$0
2$8 0$2
2 66 0$4
2.70 0$6
2.79 0$8
2$ 1 OAO
2.75 OA2
2.66 OA4
2$0 OA6
2A8 0A8
2$6 0SO
2.11 OS2
1 $5 0$4
1.17
1 $0 OS8
1.73 0.60
1 $4 0$ 1

1.17
0.92 0.65
1~ 0.6$
1.16 0.70
0.73 0.71
02$ 0.73
OM 0.75
0.13 0.77

0.79

75
87
$7
81
75
75
72
72

75

81
75
78

81
90
69

$ 1

Contxrued on Next column Con% cn Next Col
Max. Volts

Max. Depth (%)
Length ttn.)

A .De h

5$6
100.00

1.93
82.72

5$6
100
1$3

82.72



Table C-11 (continued)
Sample P9

Laboratory Specimen NDE Analysis
Crack 2- MA+ point - Analyst 2

Auoat

Positen
1.14

Unsdsrsted NDE
Axial

Poskh1
020

Phase
Voks De h nl

0.20

Rnat with Ad us'truants
De h»De h Volts Len Volts Len hr'I

1.77 020
De h»

58

Ansi wtth Ad ustments

~ 1.12
1.10

1.07
1.05

1.01

78
70

0.07 39
0.09 42
0.12 38
0.16 33
020 31
023 24
027 34
0.43 40

021
023
025
027
029
020
022
024

61 1.99 28
70 225 31

76 2.76 33
70 2.77 31
67 2.64 30

1.00 0

021
023
025
0.27
020
020
0.32
0.34

61
70

76
70
67

1.00

1.99 021
225023
2A4 025

2.76 020
2.77 020
2$4 022
2.60 0$4

61
70
80

76
70

%.98

%.94

%.88
+.87
.85
N.83
<.St

4.78
<.76
<.74
%.72
%.70
47.69
%.67
47.65

<.61

%.58
<.56

%.52
%.51

%.47
%.45
N.43
N.42
%.40

W.36
N.34

%.31

%.18
41.16
%.15
41.13

%.07

0.03

0.07
0.09
0.11
0.12
0.14
0.16
0.18

67
61

67

67

67
73
76
80

80

93

93

86
93

100
99

93

86
70
58

0.85 30
128 28
1$ 5 29

5.36 35
5.06 36
4.75 35

4.41 34
4$4 35
4.77 35

4.70 38
4$5 40
4 $ 1 40
429 39
424 38
4.04 37
3.92 37
3.91 37
3.99 37
3.96 38
3.95 36
381 38
3.76 39
3.95 39
4.20 39
4A1 40
4.53 41

4.51 41
4.38 42
4.14 42

4.11 41
420 40
4.51 39
4.66 39
4.65 40
4AS 40
427 40

37
428 35
3.76 37
3.10 39
2.55 42
224 40
2.13 41
2.17 38
2.15 37
1.04 38
1.71
1.59 31
1.64 27

202 29
2.32 30
2.88 29
3.43 30
3.79 32
4.02 33
425 34
441 35
4.55 36
4.80 37
5.12 37

026
0.38
0.40
0.41

0.45
0.47
0.49
0$0
0$ 2
0.54
0$ 6
0.58
0.59
0.61
0.63
0.65
0.67
0.69
0.70
0.72
0.74
0.76
0.78
0.79
0.81
O.S3

67 2.72 30
67 2.80 30
70 2.74 31
70 2.71 31
64 2.63 29
64 2.58 29
64 227 29
61 2.1g 28
55 1.69 26
64 122 29
67 1.41 30
70 1.67 31
73 1 $9 32
80 12S 34
67 0.98 30
67 1.18 30
61 128 28
64 0.93 29
73 0.45 32
67 022 30
90 0.18 37
30 027 16
39 0.72 20
45 0.70 22
50 0A2 24
58 0.16 27
0 0.00 0

67

41.88 67
%.87 64
%.85 67
<.83 73
%.81 76

<.78 83
<.76 86
41.74 00
%.72 90
%.70 86
4l.69 83
%.67 86
%.65 83

<.61 80

<.54 93
%$2 'loo
<$ 1 100
%.49 96
<.47 93
%.45 90
41.43 90
41.42 90

93
88

4.31 96
<.29 96
<.27 leo
%.25 100
47.24 100

%.20 99

%.16 100
%.15 100
%.13 96
A.t 1 96
%.09 100
47.07 100
%.06 100

%.02 83
0.00 90
0.02 96
0.03 99
0.05 100
0.07 100
0.09 93
0.11 90
0.12 93
0.14
0.16 70
0.18 58

%.98 67
61 028

0.40
0.41
0.43
0.45
0.47
0.49
0$0
0.52
0.54
0.56
0.58
0.59
0.61
0.63
0.65
0.67
0.69
0.70
0.72
0.74
0.76
0.78

67 0$5 %.08
67 128 41.96
70 1 $5
70 140 %.92
64 2At2 %.00
64 222 %.88
64 2.88 <.87
61 3A3 <.85
55 3.79 %.83
64 4Al2 %.81
67 425 <$0
70 441 %.78
73 4$5 4L76
80 440 %.74
67 5.1 2 4.72
67 523 a.ro
61 526 WAig
64 SAI6 %.67
73 4.75
67 4AS %$3
67 4A1 4x61
30 4$4 %$0
39 4.77 41$8
0 4$2 %$6

4.70
4$5 <$2
4$ 1 <$ 1

429 4149
424 447
4$4 <45
3.92 4143
321 <42

3.96
325 4l$6
3$ 1

3.76 4123
3Al$ 41$ 1

~20
441 427
~$3 %2$
4$ 1

428 <22
4.14 4S20
4A13 %.18
4.11 %.16
420 %.1$
4$ 1 %.13
4.66 %.11
4$$ 4tArg
4AS %.07
427 CLOS

41.04
428 4LO2
3.76 040
3.10 042

224 OAl5

2.13 0$7
2.17 049
2.15 0.11
1Al4 0.12
1.71 0.14
1$9 0.16
1.64 0.18

61

73
76

86

93

00

93
86
03
96
96

03
86
70
58

2.72 026
2$0 028
2.74 OAO

2.71 OA1

2$8 045
227 OA7
2.10 OA9
1.69 0$0
122 0$ 2
141 0$ 4

1.67 0$5
1$ 9 0$8
128 0$ 0
0.98 0$ 1

1.18 0$3
128 0$5
0.93 0$7

OA$ 0$9
022 O.TO

0.18 0.72
027 0.74
0.72 0.76

0.78

70
70

61

55

70
73
80
67
67
61

30
39

Contmued on Next Column Conl on Next Col
Max. Volta

Max. Depth (%)
Length ttn.)

Av .De h

5$8
100.00

1.78
Tg.14

Con't on Next CoL
526
100
1.78

T0.14



Table C-12

Sample P10
Laboratory Specimen NDE Analysis

Crack 1- MR+ Point Analyst 1P

baal
Positen

1$2
Volts
0.05

Unad usted NOE
Aeal

Positicn
14 5.4 47

0) ts

0.04

Rnal with Ad ustmentsRnal with Ad ustments
Oe h»ee» Vohsh Volts ten

96
1.50
1.49
1.46
1.44
1.42
1.41
IBS
1.37

40
35
75
15

78
98

0.06
0.05
0.05
0.06

0.07
0.07
0.09

19
17
32

42

44
52

0.02
0.00

4.10
4.12

95

4$9 50
4.8 50

5.07 50
5.47 49
5.73 51
5.65 53
5.48 53
5.39 50 127

002

4.10
4.12

95

92

94 127

4$ 9
4$0
5.07
SAT
5.73

SA8
529

4.06
4.08
4.10
4.12

95
93
92
92

121
1.29
1.27
125
123
121
1.19
1.17
1.15
1.13

1.07
1.05

1.01
0.99
0.97
0.95
0.93
0.91
0.89
0.87
0.85
0.83
OAII
0.79
0.77
0.75
0.73
0.71
0.69
0.67

0.63
0.61
0.59
0$7
0$5
0$3
0.51
0.49
0.47
0.45
0.44
OA2
0.40
028
036
024
022
020
028
026
024
022

0.18
0.16
0.14
0.12
0.10
0.08
0.08
0.06

93
69
69

57

69
69
69
69
69

75
75

72
78
78
75
75

75
78

81
78
78
78
78
75
75
78
81
81
81
81
81

97

97

95

97

0.11
0.17
023
0.37
0.72

1.15

121

2$2

3.59
3.44
3.39
3.55
3.99
4.57

5.21
5.24
5.21
528

5.12
528
544
549
5.50
5.58
5.54

4.78

4.54
4.47

4.42
4.59
4.70
4.71
4.61

4.07
4.17
4$ 1

5.12

5.73

6.17
L13
L19
627
6.47
e.47
6.11

30

31

28
26
28

30

31

31
31

32
31

31
31
31
31
31

35
37
42
46
47
46
47
47
47
47

49
50
50
49
46
46
46

4.14
4.16
4.18

4.24

426
4.28

4.42

4.46

4.51
4.53
4.55

4.59
4.61

4.67

4.71
4.73
4.75

4.79
4.81

4.87

4.91
4.93

4.97

1.01

~ 1.07

~1.11
1.13

~ 1.15
1.17

~ 1.19
1.21

~ 1.25

~ 1.31

125
~ 1.37
~1.39
1.41

~ 1A3

93
93

95
95
97
97
97

97

81
75
75
78

81
81
81
78
78
81
78
75
75
78
78
72
69
69
75
78
81

81
75

57
55
75
81

81
98

87

5.35 49
5.37 50

51
5.79 52
6.13 50
6.25 48
6.25 48
5.9S 46
526 46
4.94 46
5.03 43
5.61
623 40
6.68 41
6.86 40

6.14
5.78 37
5.58 35
5.78 34
6.09 32
6.34 32
64 33

6.39 35
6.55 34
6.52 34
6.48 34
6.54 33
6.52 33

6.78 33

629 32
5.73 33
5.41
5.15 31
4.84 30
4$5 30
4A1 32

421 34
422 35
4.05 35

3.76 32
3.55 31

3.32 28
3.07 28
2.73 28
2.40 28
2.12 28
1.90 29
1 $5 28
1.67 28
1.48 27
1.16 27

0.59 25
021 32
020 34
0.16 39
0.13 34
0.10 43
009 47
007 61

49

125

1.31

127
125
123
121
1.19
1.17
1.15
1.13

1.07
1.05

1.01
0.99
0.97
0.95
0.93
0.91
0.89
0.87
0.85
0$3
081
0.79
0.77
0.75
0.73
0.71

0.67

0.63
0.61
0.59
0$7
0$5

0.51
0.49
0.47
OAS
0.44
0.42
0.40
0.38
0.36
0$4
0.32
020
028
026
024
022
020
0.18
0.16
0.14
0.12
0.'I 0
0.08
0.08

69

57

69

75
75

78
78
75
75

69
72

75
78

81

78
78
78
78
75
75
78
81
81
81

81

81

97

95
97

97

4.14
4.16
4.18

428

4.51

4.57

a.el

4.67
4.69
4.71

4.75

4.81

4.89
4.91
4.93
4.95

1.01

1.05
~1.07

~1.11
~1.13
1.15

~1.17
1.19
121

~ 123
~ 125
~ 127
129
1.31
1.33
1.35
127

98 1.1 5
100 2$2 1.1 3
100 320 1.1 1

99 323 1AIS
100 3$5 1.07
97 3$9 1.05
93 3A4 1.03
90 329 1AII
84 3$5 029
81 3.99 0AIT
75 4$7 OAIS

75 5.03 0.93
78 521 0.91
84 524 0$9
81 521 0$7
81 528 0$5
81 528 0$3
78 522 0.81
78 522 0.79
81 5Aui 0.77
78 5.06 0.75
75 5.12
75 52d 0.71
78 SA4 0$9
78 5A9 0.67
72 5$0 0$5
69 5$8 0.63
69 5$4 0$ 1

75 523 0$9
78 5.03 0$7
81 4.7d 0$5
84 4.6S 0$3
84 4$4 0$ 1

81 4AT OA9
75 428 OAT
72 4A2 OAS
66 4$9 OA4
63 4.70 OA2
63 4.71 OAO
63 4.61 028
63 423 026
63 4.07 024
66 4.17
63 4$ 1 020
63 4AI2 028
60 SAIS 026

5.12 024
57 L34 022
55 5.73 020
75 6.07 0.18
81 6.17 0.16
81 L13 0.14
81 6.1 9 0.12
0 627 0.10

6A7 OAS
6AT OAR
6.11 OAS

95 0.1'I 125
94 0.17 123
93 023 121
93 027 129
94 0.72 127
95 1.02 125
95 1.15 123
97 122 121
97 121 1.19
97 1 $4 1.1T

69
69
69

66

66
69

69
69
69
72
75
75
72
72
72
78
78
75
75

69

75
78

81

78
78
78
75
75
78
81
81
81
81
81

97
96

95

97
97
97

527

5.79
6.13

625

5.61

6.66
Ll4

5.76

5.78

6AO
629

6AS

6$2
6.60
6.78
6.68

SA1
5.15

4A1

441

4.05

3.76

3.07

2.12

1.16
0$6
0$9
0>1

0.16
0.13

4.14
4.16
4.18
420

424

42d

4.42

4A6

4.61

4.65

4.69
4.71
4.73
4.75

4.79
4.81

4.85
4.87
a.d9
4.91

4.95
4.97

1.01
1.03
1.05
1.07

~1.09

1.13
1.15

~1.17
1.19
12'I

~123
125
127
129
121

~123
125
127

95

93
93

95

97

100

97

81
75
75
78

dl
61
81
78
78
dt
78
75
75
78
78
72
69

75
78
81

81
75
72

66

55
75
dl
61
81

e umn on e I

Max. Volts
Max. Depth (%)

IA'ngth tin.>
Av .Oe h

6.86
100.00
2.74

79.69

on on e
6$ 6
100
2.74

79.6S

C-20



Unadxtsted NOE

Table C-12 (continued)
Sample P10

Laboratory Specimen NDE Analysis
Crack 1 - MR+ Point - Analyst 2

Axial

Poseion
1.26 0

Volts
0.00

Phase
An Ie

Axial
Positcn

0.11 94

Pnase
Volts An le
5.46 52 ~ 126 0.11 94

Rnsl with Ad ustments
Volts Len h»
0.00 126

Volts Len h»
SA6 0.11

Oe h»
Rnsl with Ad usttnents

1.24 37
1.22 55

~1.20 53
~ 1.19 80
1.'l7 70

~1.15 61
~1.13 61
~ 1.11 61
1.09 58

~1.08 SS
~1.06 61
~1.04 67
1.02 67

~ 1.00 67
%.99 67
%.97 67
% 9570
%93 76
~0.91 76
<.89 73
%.88 73
%.86 70
<84 70

%80 73
4.78 76
%.77 73
<.75 70
%.73 67
A.TI 67
4I.69 70

0.12
0.15
021
026
0.70

1.17
125
125

1$9

3.61

3.46

3.47

5.07

525

546

5.45
523
5.11

19
26
2$
34
31

28
28
28
27
27
28

30
31
33
33

31
31

31

31

0.13
0.15
0.16
0.18
02

024
025
027
029
031

036
0.38
04

0.42
0.44
0.46
0.47
0.49
0.51

0$5
0.56
0$8
06

0.64
0.66
0.67

9$
96
9$

94

97

93

86
83

76
73
76

76
76

76

5.4 50
533 48
5.38 50
5$$ 52
5.89 51
623 49
622 47
5.83 46
526 46
4.9 45

5.08 42
5$8 40
6.12 40
6$2 41
6.87 40

621 37
5$4 36
5.67 3$
5.75 34
5.98 33
6.24 32
6.46 33
6.$534
6.61 34
6$ 1 34
6.56 34
6.6 33
6.5533
6.61 34
6.8 33

~ 1.24
1.22

~ 1.20
~ '1.19

1.17
1.15

~ 1.13

1.09
1.08

%.97
<.9$
%.93
4.91
%.89
%.88

<.78

%.75
%.73

%.69

37
$5
53
70
70
61

61
61

58

61

67
67

67
67
70
76
76
73
73
70
70
73

76

70
67
67
70

0.13
0.15
0.16
0.18
020
022
024
025

029
0$ 1

025
0$6
0.38

0.42
0.44
OA6
0.47
0.49
0.51
0.$3
0.55
0.56

0.60
0.62
0.64
0.66
0.67

97
97
97

76
73
76

76
76

76

021 ~120
026 -1.19
0.70 1.17
1 $3 1.1$
1.17 143

141
125 1.09
1 $3 'l.od
1 $9 1.06
224 1.04
2.96 1 $2
324 140
3.61 %.99

3.46 %.9$
320 %.93
3AT %.91
3$6 %.89
4A8 488

%.86

5$$ 4.82
520 %.80
520 %.78
546 %.77
5$2 <.75
5A5 <.73
523 <.71
5.11 %.69

0.12 124
0.15 1.22

37
55

70
70
61
61
61
58

61

70
76
76

73
70
70

73
76
73
70
67

70

6.77 OAO

621 042
5$4 OA4
5.67 OA6
5.75 OA7
5.98 OAS
624 0$ 1

6A6 0$3
6$5 0$$
6.61 0$6
6$ 1 0$8
6$6 0.60
6$0 0.62
6$5 0.64
6$ 1 0.66
6$0 0.67

540 0.13
593 0.15
528 0.1 6
S$ $ 0.18
5AI9 020
623 022
622 024
5$3 025
526 027
420 029
5$8 021
5$8 023
6.1 2 02$
6$2 036

9$

9$

97
97
97

93

86

80
76
73
76

76
76
80
76

%.68 70 31 0.69 73 6.8 32 70 0.69 73 70 6AIO 0.69 73

%.31 93
%29 S9
%27 97
426 97
<24 98
4I.22 97
420 97
R.td 96
%.16 97
%.15 96
%.13 96
<.11 9$
%.09 9$
<.07 96
<.06 97
%.04 97

0.00 96
002 96
0.04 96
0.05 9$
0.07 94
0.09

N.66 73
N.64 73
N.62 73
47.60 76
%.58 80
%.57 76
%.55 76
4.53 76
%.51 76
%.49 76
%.47 73

73
%.44 76
4I.42 76
AAO 76
%.38 76
~0.37 80
~0.3583
A.33 86

5.18
5.49
5.59
5.55

5.18

4.73

4.46
4.42
4.51

4.69
4.70
4.52
425

4.75

6.11
6.15

621

5.93

4.91

5.13

5.70

32

46

45
46
46

47
48
49
50

47
47

49
49
49

51
52

0.71
0.73
0.75 1

0.77
0.78

0.82
0.84

0.88
0.89
0.91
0.93
0.95
0.97
0.98

1.13
1.15
1.17
1.19

124

1.28

121

73

73
73
67

70
76

76
70
67
61
61

61

61

47
61

73
89

642 32
5.88 34
5.51 32
5.13 32
4.91 30
4$7 29
4A6 31

4'4
429 3$
4.11 35
3.98 34

3.3528
3.19 28
2.88 27
2.56 26
222 27
2.00 28
1.90 28
1.79 28
1.61 27
'129 26
1.01 24
0.68 22
027 24
0.19 27
0.15 23
0.14 28
0.13
0.08 60
0.00 0

<.57
%.55

%.51

%.40

%.37
<.35

<.31

%.16
<.15
<.13

%.07

0.00
0.02
0.04
0.05
0.07
0.09

73
73
73
76

76
76
76
76
76
73
73
76
76
76
78

97

9$
95

97
97

0.71
0.73
0.75
0.77
0.78
0.80

0$4
0$6
0.88
0.89
0.91
0.93
0.9$
0.97
0.98

1.13
1.15
1.17
1.19

124
126
128

73

73
73
67

70
76

76
70
67
61
61
58
55
58
61
61
61

47
47
47

5.18 +.66
SA9 4.64
5$S %.62
5$$ <.60
$$0 41$ 8
5$3 %$7
5$2 %$5
5.'fd %$3

~ .73 449
4.73 RAT
4$5 %46
4A6 444
4A2 %42
4$ 1 440
4.63 %$8
4.69
4.70 %$5
4$2 %23
425 %21

4.75
542 <24
5$8
5$9
SAO 448
5$3 %.16
6.11 <.15
6.15 %43
648 %41
621 %.09
622 %.07
624 %.06

4AI1 0$0
~$4 042
5.13 0$4
5$6 0.0$
5.70 0.07
5$4 0.09

73
73

76

76
76
76
76
76

76
76
76
78

86
93
99
97

98

97
96
97

9$

97
97
96

9$

642 0.71
5AI8 0.73
5$ 1 0.7$
5.13
4.91 0.78
4$7 0$0
4A6 0$2
425 0$4
424 0$6
429 0$8
4.11 0$9
3.98 0.91
3$6 0.93

3$4 0.97
0.98

3.19 1.00
2AIS 1AI2
2$6 1 $4
222 1$6
2.00 1 $8
120 1$9
1.79
1$ 1 '1.13

129 1.15
1AI1 1.1T
0$8 1.19
027 120
0.19 122
0.15 124
0.14 126
0.13 12d
0.08 120

73
80
73
73

70
76

80
76
70
67
61

61

55

61

61

61

4$
50

47
47
47

Contnued on Next Column conan cn Next Cot
Max. Volts ~

Msx. Depth (%)
Length gn.)

Av Oe h

6AI7
100.00
2$6

76.65

Con't on Next Col.
6$7
100
2$6

76.6$



unad sted NDE

Table C-12 (continued)
Sample P10

Laboratory Specimen NDE Analysis
Cractt 1 - MR+ Point - Analyst 3

Axial
Positon

Phase
De h Volts An 'lo

Axial
Positicn De Volts

Phase
An le l.en

Rnal whh Ad UstmentsRnal with Ad ustments
Len hol De I<uDe h"I VoltsLen h'9Volta

0.13 93 5.47 40 0.13 93 5AT 0.1 3 93
~1.28
1.26

~1.25
~1.23
1.21

~ 1.19
1.17
1.15

~ 1.13

~ 1.07
1.05

30 0.17
46 021 12

76 02S 21

78 0.42 21
67 1.04 1S

63 1.19 17
60 1.27 16
60 1.3S 16
63 1.60 17
67 1.98 18
73 2.49 20
73 300 20
76 3.40 21

0.15 94 5.39
0.17 93 5.45
0.19 92 5.58
021 92 5.94
023 94 628
025 96 627
027 97 5.85
028 96 5.3'I
0$ 96 4.9

0.32 99 5.14
0.34 100 5.72
0.36 100 6.32
0.38 99 6.69

40
41

41

31

124
1.21

~1.19 63
~1.17 60
1.15 60
1.13 63

67
1.09 73

731.07
1.05 76

0.15 94
0.17 93
0.19 92
021 92
023 94
025 96 1.19
027 97 127
028 96 128
0$0 96 1.60
022 99 128
024 'I 00 2A9
036 100 3$0
028 99 3AO

124
1.21
1.19
1.17
1.15
1.13

1.09
1.07

~1.05

73
73
76

529
SAS

628

SSI

5.14
5.72
622

0.15
0.17
0.19
021

020
022

028

92
92

97

96

73 367 20 0.4 100 7.02 -1.03 73 0.40 100 3$7 1.03 73 OAO

1.01
A.OI

%.96
494
<.92

%.75
<.73
<.71

<.67
<.65

73 3.70 20
76 21
82 3.38 23

23
79 3.96 22
79 4.57 22
76 5.16 21
76 546 21
79 SA2 22
79 529 22
79 5.38 22
76 5.54 21
73 5.63 20
73 5.53 20
73 5.31 20
76 5.'I 8 21

76 514 21

79 528 22
79 5.58 22
79 5.69 22
82 5.65 23

0.42 95 6.89
0A4 93 629
0.46 87 5.9
0.48 85 5.74
OS 82 5.83
0 51 82 6.04
0.53 82 629
oss es es3
0.57 85 6.63
0.59 85
0.61 85 6$ 9
0.63
0.65 82 6.68
0.67 82 6 62
0.69 85 6.69
0.71 82 6$9
0.72 79 6.9
0.74 79 6.49
0.76 85 5.97
0.78 82 5.6
O.SO 79 526

28
27
25
24
23
23
23
24

24
24
24
23
23
24
23

24
23

~1.01 73
-1.00 76

%.94 79

W.QO 76
A.88 76
N.86 79
A.84 79
%.82 79

76
%.79 73

73
%.75 73
%.73 76
A.TI 76
A.69 79
%.67 79
%.65 79
A.63 82

0.42 95 3.70
OA4 93 3$4
0.46 87 328
0.48 85 3$3
0.50 82 326
0.51 82 4$7

82 5.1 6
OSS 85 546
0$7 85 SA2
0$9 85 529
0.61 85 528
0.63 85 5$4
0.65 82 5$3
0.67 82 5$3
0.69 85 521
0.71 82 5.1 8
0.72 79 5.1 4
0.74 79 628
0.76 85 5$8

82 5.690.78
0.80 79 5$5

~1.01
1.00

%.96

%.92
%.90

%.79

%.75

%.69

73
76
82
82

76
76

79
79
76
73
73

76
76
79
79
79
d2

6$9

5.74

629

6$9

6.68
6.62
6.69
6.89

6A9
6.97

526

OA2
OA4
OA6
OA8
0$0
0$ 1

0$5

0$ 9
0.61

0.69
0.71
0.72
0.74
0.76
0.78

95

87
85
82
d2
d2
85

85

82
62
85
82
79
79

82

%.61 85 5.59 24 0.82 73 5.04 %.61 0.82 73 5$9 A.dt 0$2

%.59
%.58
47.56
47.54
<.52

<.48
AA6

<.37

N.tg

82 5.76 23
79 5.62 22
82 529 23
82 4.88 23
82 4 $2 23
79 4$0 22
76 4.63 21

79 4S4 22
79 4A9 22
79 4$7 22
82 4.69 23
85 4.76 24
87 4$0 25
90 4.63 26
95 426 28
97 4.16 34
96 4AS 3S
96 4.84 36
97 5.08 35
96 5.14 36
96 5.15 36
94 SAT 38

0.84 73 4.72
0.86 79 4$3
0.88 82 4.42
0.90 85 4.41
0.92 87 425
0.94 87 4.15
0.95 85

4'.9782 320
0.99 76 3.72
1.01 73 3$8
1.03 67 329
1.05 67 323
1.07 63 2.91
1.09 60 2.60

63 225
1.13 67 2$3
1.15 67 122
1.17 63 1.81

1.19 60 1.63
121 63 120
122 49 1.03
124 48 0.70

20

23
24

25'5

24

21

18
18
17
16
17
18
18
17
16
17
13
14

4.59 82
4.58 79

N>7 87
90
95

%.31 97
O29 96
%27 96

%23 96
96

&.IQ 94

47.52 82
79

%.48 76
79
79

0$ 4 73 S.T6
0.86
0.8S 82 529
0.90
0.92 87 4$2

87 4$0
0.95 85 4.63
0.97
0.99 76 4A9
1.01 73 4$7
IAD 67 4$9
1.05 67 4.76
107 63 4$0
ling 60 4$3

63 426
1.13 67 4.1 6
1.15 67 446
1.17 63 4$ 4

1.19 60 5$8
121
122 49 5 15
124 48 SAT

%.46

A42

82
79
82
d2
82
79
76

96

442
~Al

4.15

3.72

329

2.91

1.92
1$ 1

120

0.70

0.92

0.95

1.01

1$5

1.13
1.1 5
1.17
1.1 9
121

124

79
82
85

d2
76

49
48

<.16
%.14
%.12

95 5.82 37
95 6.11 37
94 6.15 38
94 6.09 39

126 51 0.39
128 77 022
120 60 0 13
1.32 79 0.12

14
17
16

%.17
%.16

%.12

95 126 51 5$ 2
6.11
6.15

%.17
A.t6
%.14
%.12

029 126 51

A.IO

0.00
0.02

0.05
0.07
0.09
0.11

94 622 39
95 626 37
95 6.39 37
96 6.00 36

94 4.96 39
94 4.91 38
94 5.20 39
93 5.62 40
92 5.77 41

91 5.70 42
91 5.53 42

124 99 0.14
'1.36 94 0.1 I
1.38 89 O.OS

1.40 79 0.06
1.43 0

45

%.10 94

%.06 95

0.00
0.02 94
0.04 94
0.05 . 93
0.07 92
0.09 91

910.11

629

4.91
520
5$2

5.70

%.1 0
%.08

%.02

0.02

0.05
0.07
0.09
0.11

95

93
92
91
91

Contnved on Next Column Cool on Next Col
Max. Volts

Max. Depth (%)
Length gn.)

Av De h

702
100.00
2$3
81.04

Con't on Next COL
7$2
100,

81.04
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Table C-13

Sample P10
Laboratory Specimen NDE Analysis

Crack 2- MR+ Point - Analyst 1P

Ax>at

Pos>ten De Volts

Unad:ulted NDE
Ax>at

Position Volts
Phase

le Iu Lenott>u> Volts Len De lo>
Rnal wtth Ad ustments Rnst with Ad ustments

De hu>Volts Len htu
~094 0
%.92 19

%.90 35
4>.88 40

%.84 32
%.82 37
%.80 40
%.78 42
%.76 44
4>.74 $0
<.72 47
<.70 47
%.68 47
4>.66 47
4l.64 $5
N.62 5$
%.60 52
%$8 $2

%.54 52
<.52 57
%.$0 60
<.48 $7
NA6 57
4>.45 57
A.43 55

0.10
0.09

0.08
0.07
022
0.43
0.64
0.72
0.75
0.74
0.78

1.01
1.01

0.84
0.74
0.79
0.95
1.07
'1.13

120
121
1AQ
1.67
1.70

20
10
17
19
23
16
18
19

21

2$
25
24
24
23
24

27
26
26
26
25

0$4
056
0.$8
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80
0.82
0.84
0.86
0.88
0.90

0.94
0.96

69

69

72

69
72
69

69

4.40 30
420 29
4.13 30
4.33 29
4.60 29
4.70 30
4.49 31
4.65 31
4.76 31
5.08 29
5.13 29
5.01 28
4$3 28
4.71 29

4.97 30
5.09 30
4.97 30
4.78 31
4.69 30
4.57 29
4.32 29
4.06 30

4.03 28
3.96 27
3.79 27

%.78
4>.76
4.74
%.72
4.70

<.$8
%.$6

%.52

%.45
AA3

37

42

47

47
47

52
$0

57

57
57
57
5$

0$4
056
0$8
0.60

0.66

0.70
0.72
0.74
0.76
0.78

0.82

0.90
0.92
0.94
0.96
0.98

69

69
72

69

69

69

69

0.07 %.84
022 +.82
OA3 %$0
0.64 <.7$
0.72 <.76
0.75 <.74
0.74 <.72
0.78 %.70
0$6 +.68
1$ 1 %.66
1$ 1 %.64
0$4 W.62
0.74 <.60
0.79 <$8

0.95 <$6

1$7
1.13 %$ 2
120 %$0
121
1A9 446
1.67 WAS
1.70 AA3

41
47
5'I

56

60

71
71

73

73

71

4AO 0$4
420 0$6
4.13 0$8
423 0.60
4$0 0.62
4.70 0.64
449 0.66
4$5 0$d
4.76 0.70
5$8 0.72
5.13 0.74
5$ 1 0.76
4.83 0.78
4.71 0$ 0
4$3 0$ 2
4.97 0$4

5$9 0$ 6
4.97 O.dd
4.7d 0.90
4.69 0.92

0.94
422 0.96
4$6 0.98
4$3 1.00
4.03 1.02
3.96 1.04
3.79 1.06

88

88
85
85

92

92

81
81

88

88

8$
dl

%.41 $$ 1$ 5 25 3.47 28 %.4t 55 1.08 71 3A7 1.08 81
N.39 $2
%.37 50
%.3$ $0
A.33 5$
<.31 57
A.29 60
%.27 63
<.25 69
%23 69
%.21 72
%.19 72
<.17 69
A.t5 66
%.13 66
N.t 1 66
%.09 69
%.07 72
<.0572
%.03 69
%.01 72
0.01 72
0.01 72
0.03 78
0.0575
0.07 72
0.09 72

1.51

1.72

2.12

3.0$
327

3.21
3.11

3.12

24
23
23
25
26
27
28

31
3'l

29

31
31

31
31

1.10
1.12
1.14
1.16
1.18

124
126
128

1AO
1.42
1.44
1.48
1.48
1.$0
1$2

57

57

57
55
55
78

57
93

3.11 28
3.01 29
3.03 28
2$7 28
2$3 28
221 27
1.99 26
1$2 24
1.72 26
1 $0 24
1.15 25
0$2 24
0$ 1 26
022 25
022 2$
0.14 33
0.1'1 37
0.12 27
0.13 26
0.13 38
0.13 24
0.10 16

%.31

%.27
%.25

%.21
%.19
%.17
%.1$
%.13

<.Ot
0.01
0.01
0.03
0.05
0.07
0.09

5$
57

69

69

69
72
72
69
72
72
72
78
75

1.10
1.12
1.14
1.16
1.18

124

128

1AO

57

57

55

57
55
55

1$5 <$9
1$ 1

1$6

1.72
1 $8 %29
2.1 2

2A4 %21
248 %.19
2$4 %.17
2.64 4.15
2$2 <.13
3$5 %.11

321 %.01
3.11 OAlt
3.04 0$ 1

3.12 0.05
327 OAIT

3A2 0$9

71

81

92

92

92
100

3.11 1.10
3.01 1.12
3$3 1.14
2$7 1.16
2$3 1.1 d
221 120
1.99 122
1$2 124
'1.72 126
1$0 128
1.15 120
0$ 2 122
0$ 1 124
022 126
022 128

1AO

81

81
81

81

73
67

71

73
71
71

0.11 72 3.37 0.11 72 3A3 0.11 92
0.13 72
0.15 72
0.17 75

OAS 66
0.47 66
0.49 69
0$ 1 69
0$2 69

0.19 75
021 7$
023 66
025 72
027 69
029 69
0.31 6Q

02566
027 60
0.39 60
041 60

323
3.15

2.98
2.86
2.81
2.87

3.18

323
3.13
3.10

3.61
3.91

31
31

31

27

28

0.13
0.15
0.17
0.19
021
023
025
027
029
Ogt
0$$
027
029
0.41
0.43

0.47
049
0.51
0$2

7$
75
7$

69
69
69

69
69
69

327 0.13
320 0.15
323 0.17
3.1$ 0.193'21
2$ 8 023
2$6 02$
2$ 1 027
2$7 029
3$3 021
3.18 0$$
322 027
324 029
323 OA1
3.13 OA3
3.10 OAS
328 OAT
3$ 1 OA9
321 0$ 1

422 0$2

96

92
88
dd
88

81
85
SS

88
Contnued on Next Column Cool on Next Col

Max. Volts
Max. Depth (%)

Length tl>x)
Av .De h

$ .13
Taco
22e
B1.83

Con't on Next Col.
5.13

100.00
226

79.27
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Unadhvsted NDE

Table C-13 (continued)
Sample P10

Laboratory Specimen NDE Analysis
Crack 2- MR+ Polnl- Analyst 2

Axial
Posilicn

Phase
Voas An Ie

Alai
Posltbn

Phase
De h Voas e Ol IS

Rnal with Ad ustrnents Rnal with Ad'ustrnents
Volts Len hoi De hw Volts Lan hto De hre

4.87
4.85

4.81
4.79
4.78
4.76
4.74

4.70

4.67
4.65

4.61
4.59
4.58
4.56
0.54

4.52

4.48
4.47
4.45
4.43
4.41
4.39
4.37

47

23
15

39
37
37
39
42
42
42

42
47

45
47
45

55
55
55

0.83 21
0.97 20
1.03 21
0.89 23
0.76 24

24
0.90 22
1.04 23
1.12 22
1.16 24
124 26
1.41 26
1$9 26
1.73 25
1.72 25
1.61 24
1.52 24

0.11 23
0.11 17
0.09 13
0.13 9
0.19 17

0.35 20
0.57 19
0.7119
0.74
0.72 21
0.72 21

0.50
0.52
0$4

0$S
0.57
0.59
061
063
0.65
0.67
0.68
0.70
0.72
0.74
0.76

0.81
0.83
0.85
0.87

0.92
0.94
0.96
0.98
0.99
1.01

64 4.48 29
67 439 30
64 420
64 4.18 29
67 429 30
64 4.56 29
67 4 $8 30
70 4.61 31
70 4.54 31
70 4.74 31
67 5.12 30
64 5.09 29
64 4.92 72
61 4.87 28
61 4.75 28
61 4.90 28
64 5.07 29
64 5.01 29
67 4.93 30
67 4.84 30
67 4.70 30
67
67 435 30
67 3.98 30
67 401 30
61 4.08 28
61 4AQ 28
58 3.94 27
58 3$9 27

15
4.81 32
4.79 39
4.78 37
4.76 37
4.74
4.72 42
4.70 42

42
4.67 39

42
4.63 47
4.61 50
4.59 50

45
4.56 47
4.54 45
4.52 50
4$0 55
4A8 55
4.47 55
4.45 53
4A3 53
4.41 50
439 50
4.37 47
4.36 47

0.50
0.52
0$4
0$6
0$7
0$9
0.61

0.68

0.72
0.74
0.76
0.77
0.79
0$ 1

0$3
0.85
0.87
0.88
0.90

0.98
0.99
1.01

84 0.09 4$ 1

88 0.13 4.79
84 0.1 9 4.78
88 025 4.76
92 0$7 4.74
70 0.71 4.72
70 0.74 4.70
67 0.72 4.68
64 0.72 4.67
64 0$3 4.65
61 0.97 4.63
61 1.03 4.61
61 0$9 4$9
64 0.76

e7 O.go 4$4
67 1.04 4$2
67 1.12 4$0
67 1.1 6 4AS
67 124 4AT
67 1 AI 4.45
67 1 $9 4A3
61 1.73 4AI
61 1.72 429
58 1.61
58 1$2

42
51
49

51

51
55
62

66
59
62
59

72
72
70
70

66

4AS
429

4.18

4$ 1

4.74
5.12

422

4.75
420

4.70

3.98
4.01

3$9

0$0
0$2

0$6

0$9
0.61

0.67
0.68
0.70
0.72
0.74
0.76

O.TS

0$ 1

0$7

0.92

0$6
0.98
0.99
1.01

88

88
92
92

68

80
80
80

68
88
88

88
88

80
80
76
76

47 1 $2 23 61 3.19 28 61 1$2 62 3.1 9 80

4.28
4.26
4.25
4.23

4.17
4.16
4.14
4.12
4.10

4.05
4.03
4.01
0.01
0.03
0.05
0.06
0.08
0.10
0.12

47

55

67'7
67

61

61
61
67
67
70
67
67
73
73
73
73
67
67
67

1.60 23
1.72 24
1.85 26
2.04 27
227 27
2.40 29
2A6 30
2$ 'I 30
2$ 9 30
2.66 29
2.79 28
2.94 28
3.1 5 28
326 30

335 31

3.14 32
3.15 32
3.22 32

3.39 30
331 30
324 30

1.07

1.10
1.12
1.14
1.16
1.18

121
123
125

121

1.41
1.43

61 28

0.11 49
90 0.10 37
76 0.09 33
50 0.08 24
45 0.07 22

0.00

61 305 28
61 2.93 28
61 2.66 28
61 222 28
58 2.04 27
55 1 $8 26
53 1.79 25
53 1.57 25
53 121 25

0.93
55 0.63 26
61 028 28
67 025 30
73 0.18 32
76 0.14 33

4.32 55
58

428 58
426 64
4.25 67
423 67
4.21 67
4.19 64
4.17 61
4.16 81
4.14 61
4.12 67
4.10 67
4.08 70

4.05 67
4.03 73
4.01 73
0.01 73
0.03 73
0.05 67
0$6 67
008 67
0.10 73
0.12 73

1.05
1.07

1.10
1.12
1.14
1.16
'1.18

121
123
125
127

121

61 1$0
61
61 1$5
81 2$4 426
61 227 425
58 2AO 423
55 2A6 4.21
53 2$ 1 4.19
53 2$ 9 4.17
53 2$6 4.16
58 2.79 4.14
55 '$ 4 4.12
61 3.1 5 4.10
67 326 4.08

76 325 4.05
0 322 4.03

322 4.01
3.14 0.01
3.15 0.03

324 0$6
329 0$8
321 0.1 0
324 0.12

62

72
76
76

80
80
80

92
88
88
96

96
96

88

2$3

1.79

121

0.1 8
0.1 ~

1.1 0
1.1 2
1.14
1.16
I.t8

121
122

80
80
80
80
80
76
72
70
70
70
76
72
80
88

0.14 73 324 32 0.14 76 324 0.14 96
0.15
0.17
0.19
021
023
025
026
028
0.30
022
024
0.35
0.37
029
0.41
0.43
0.45
0.46

73
76
73
70
67
70
67
67

el
61

58
55

61
61

67
67

325 32
3.19 33
3.13 32
3.03 31
2.92 30
2.87 31
2.97 30
3.1'I 30
326 29
326 28
326 28
323 27
320 26
3.10 27
323 28
3AS 28
3.60 29
3.94 30

0.15 73
0.17 70

0.30 61
022 SS
024 55
025 58
037 61
039 61
OAI 64

OA5 67
0.46 BS
0.48

0.19 67
021 70
023 67
025 67
026 64
028 61

0.1 5
3.19 0.17
3.13 0.19
3$3 021
222 023
2$7 025
2$7 026
3.11 028
326 020
326 022
326 024
323 025
320 027
3.10 029
323 OAI
3AS OA3
3$0 OA5
3.94 OA6
423 OA8

96

88

80

76
72
76

Contmued on Next Column Ccnl on Next CoL
Max. Volts

Max. Depth (%)
Length (In.)

A .De h

5.12
Taoo
2.17
5884

Con't on Next Col.
5.12

100.00
2.17

77A2
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Unad usted NDE

Table C-13 (continued)
Sample P10

Laboratory Specimen NDE Analysis
Crack 2- Mn+ Point- Analyst 3

Axial
Positen

Phase
Volts e

Axial
Position h Volts tg

Rnal with Ad ustmentsRnal with Ad'ustments
Len ul De volts De o> Voltshui Len ul De hP)

0.54 73 4.42 0$4 73 4A2 89
a.87 15 009 3 0$6 70 4.35 19 a.87 15 0$6 70 0.09 18
a.85

a.7s
a.76
a.74

a.70

a.62

a.59
a.57
a.55
a.53
a.51
a.49
a.47
a.45

a.39

a.28
a.26
a.24

a.18
a.16
a.15
a.13
a.ll

<.07

a 01
a.ol
0.01
0.03
0.04

0.08
0.10

15 0.09 2
15 0.12 2
30 0.18 8
38 031 10
30 0.60 8
3l 0.74
38 0.78 10
42 0.77 \1
46 0.75 12
46 0.85 12
38 0.98 10
38 1.03 10
46 0.89 12
57 0.74 15
53 0.74 14
49 0.89 13
49 1.02 13
46 1.08 12
53 1.11 14
60 120 16
63 'l.38 17
60 1.5S 16
57 1.74 15
57 1.72 15
57 1.62 15
53 154 14
49 1 $6 13
46 1.63 12
49 1,71 13
60 1.86 16
63 2.07 '17

63 2$0 17
70 2A2 19
73 248 20
73 2$3 20
70 2.60 19
70 2.66 19
67 2.80 18
67 2.96 18
67 3.18 18
73 3$0 20
73 3.38 20
76 336 21
73 336 20
73 3.26 20
70 3.23 19
79 3.17 22
70 3.10 22
76 328 21
76 3.41 21
76 3A7 21
73 3AO 20

0.85 70 5.11
0.87 73 5.01
0.89 73 4.91
0.01 70 l.77
0.93 73 4.54
0.95 70 4.45
0.96 70 4.06
0.9S 73 4.0S

67 4.16
1.02 63 4.11
1.04 60 4.02
1.08 67 325
1.1 63 3.15

1.12 63 3.11
1.14 67 3
1.16 67 2.72
1.18 63 2$8
l.'l9 63 2.06
101 60 1.9
t23 57 1.81
1 25 53 1.62
1>7 53 1.35
1~ 53 0.96
1.31 60 0.59
1 $3 63 037
1 $5 67 023
1.37 70 0.16
1.39 90 0.12
1.41 94 0.08
1A2 90 0.1
1A4 97 0.06
1.46 49 0.08
1.40 0

0.58 70 423
0.60 73 4$6
0.62 70 4.67
0.64 73 4.69
0.66 76 4.71
0.68 76 4$4
0.7 76 4$2

0.72 73 5.18
70 5.1 6

0.75 67 5.01
0.77 67 4.99
0.79 67 4.86
0.81 67 5.02
0.83 70 5.2

19

19
20
21
21
21

18
18
18

18
19
19

19

20
19
19
20

17
16
18
17
17

18
18
17
17
16

15
14

14

14
16
17
18
19
26

26

13

a.72 42
a.70 46
a.68 46

a.62 46
a.60 57
a.59 53
a.57 49
a.55 49
a.53 46
a.51 53
a.49 60
a.47 63
a.45 60
a.43 57
a.41 57
a.39 57

40
a.34 46

49

a.28 63
a>6 63
a.24 70

73
a.20 73
a.td 70
a.16 70
a.15 67
a.13 67
a.11 87

73
a.07 73
a.05 76
a.03 73
a.01
a.01 70
0.01 79
0.03 79
0.04 76
0.06 76
0.08 76
0.10 73

a.85 15
a.83 15
a.82 30
a.80 38
a.78 30
a.76 34

0$S 70 0.09

0.62
73 0.12
70 0.18

0.77 67 0.98
0.79 67 1.03
0.81 67 0.89
0.83 70 0.74
0.85 70 0.74
0.87 73 OAI9
0.89 73 1.02
0.91 70 1.08
0.93 73 1.11
0.95 70 140
0.96 70 1 $8
0.98 73 1$8
1.00 67 1.74
1A12 63 1.72
1.04 60 1.62
1.08 67 1$4
1.10 63 1$6
1.12 63 1.63
1.14 67 1.7'I
1.18 67 1$6
1.18 63 207
1.19 63 2$0
121 60 2A2
123 57 2AS
125 53 2$3
127 53 2$0
129 53 2.66
1.31 60 280
1.33 63 296
1.35 67 3.1 6
1.37 70 3$ 0
1.40 0 3$8

3$6
3$6

3.17
3.1 9
3>8
3A1
3A7

0.64 73 0$ 1

0 66 76 0.60
0.68 76 0.74
0.70 76 0.78
0.72 73 0.77
0.73 70 0.75
0.75 67 0$5

a.78
a.76
a.74
a.72
a.70

a.62

a$ 5

aA9
a47
aAS

a41

a>6
a$ 4

a.1 d
a.l 6
a.1 5
a.13
a.11
a.09
a.07
a.05

a.01
a.0'1
OAt1

0.1 0

1d
1d

46
37
41
46
51

56
46
46
56
70

65

73
70
70
70

85
89
89

82
82
82
89
89

89

96

93

89

4$ 6

4.69
4.71

5.18
5.1 6
5.01
4Al9
4$ 6
5Ai2
520
5.11
5.01
4.91

445

4.16
4.11

3.1 5
3.11

2.72

1.81

0.06
0$9

0.16

0$8
0.60
0$ 2

0.66
0.68
0.70

0.73
0.75

0.79
OAI1

OAly
0.89
0.91
0.03
0.95
0.96
0.98

1 AI2

1AIS
t.tg
1.1 2
1.1 4
1.16
1.1d
1.19
tent

1$7
1AO

89
93

89

d2
82
82
82

85
89
89

89
85

82

82

82
82

73
70

85

0.12 0.12 73 0.1 2 89
0.14
0.16
0.18
020
022
024

027

0.31
033

76 330 21
76 329 21
82 323 23
79 3.17 22
76 307 21
73 2.95 20
76 2.90 21
73 3.00 20
73 3.15 20
70 330 19
70 3.32 19

0.14 76
0.16 76
0.18 82

022 76
OZ4 73
026 76
027 73
020 73
0$ 1 70
0.33 70

3.1 7

3.1 5
3$0
3$

2'.14

0.16
0.18

024
026

020
0$ 1

96

69
60

0.35 67 3.34 18 0.35 67 d2
0.37
0.39
0.41
0.43
0.45
0.49
0.50
0.52

63 333 17
17

63 3.17 17
67 327 18
67 3.40 18
73 3.98 20
73 436 20
70 4.49 1g

0.37 63
0.39
0.41 63
0.43 67
0.45 67
0.4g 73
0.50 73
0.52 70

3$ 0
3.17

3A9
3Ald
4$ 6
lA0

0$ 9
041

OAS
OA9
0$0
0$2

82
d2
89
d9
85

Ccnteued cn Nexl Cotutnn

Max. Volts
Max. Depth ttt)

Length glx)
Av .De h

520
82.00
2$0

61.09

Con't on Next Col.
540

100.00
2$0

75.60
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Axial
Position

4.75
4.73
4.71
4.69
4.67
4.65
4.63
0.61

4,59
4.57
4.55

4.51
4.49
4,47
4.45

4.41
4.39
437

4.31

427
425
4.23
4.21

4.15
4.13
4.11

407

401
0.01
0.03
0.05
0.07
0.09
0.11
0.13
0.15
0.17
0.19
021
023
025
029
0.31
023
0.35

Table C-14
Sample P11

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point- Analyst 2Crack 1- MA+Point Analyst 1P

Unad led NOEUnadjusted NDE
Rnsl with Ad'ustrnentsAaat

Pos'alon
Final with Ad ustrnents

Volts Len h»De h Volts Len h» De h» h»VoksDe h Volts
0.04 0.00 0

0.10 10653 0.05 96 4.61 31
0.05 424.59 0.16 101

52 0.06 97
44 0.08 '103

39 0.09 107

4.57 59 023 91
4.5S 71 022 81

0.46 72
45 874.51 0.64
44 0.17 103 89 4.50

92 55 4.48
55 4.46

57 024 1 All 4.48
125 4.46

1.01
70 023 80 4.59 125 92

4.57 810.45 045 4.4493 93 95
87 061
88 0.83

4.55 87 061
8S 043

90 4.42 95 4X42 95 229 4.42
324 4.40
4.11 4$ S

97
9159 324 49 4AO 96 SS

91 1.02 55 4.51 91 1.02 4$ 1 4.39 4.1193 4.39
90 123 93 4.3756 91 57 4.37 91 93

90 1$3 447 574.47 91 91 SA4
6.19 423
6.65

4.4593 2A2
93 3.42

93 242
93 3A2

445 6.19 55 4.3352
93934.4351

93 7.014214.41 9142191 4A1 7Ai1 95
89 4.85 58 89 445

89 5$2
92 7.04 53 428 Tee 4.28 95
9257 49 4.264.37 98

91 6.19 55
92 6.74 53

4.2491 6.19
92 6.74

7A15 4.24 SS97 97
98 681 45 6$ 198

92 6.9592 6.95 53 627 48 95
93 7.18 52
95 719 49

93 7.18
95 7.1 9

96 4.18 5 87 52 4.18 547 4.18
626 4.17
6At5 4.15

SS 4.17 626 53
6.85 52

4.17 93 95
97 7.02 4.15 4.1597 7.02 4.25

720 4.139597 649 4234.23 4.13 720 50 4.1397 6.49 46
724 4.11
7Ai5 4.09
6A9 4.07

9895 621 4.21 98 4.1195 621 49 4.11
93 614 52 6.1493 514.1 9 7.05

4.17 6.4992 4.1 7 4.07 4.07 93 95
4.15 93 7.05 4.1 593 7.05 92
4.13 95 747 5.82 57 4.04

5.90 55 4.02
5.77 55 0.00

4995 7.47
94 726

4.1 3 91 Ql SAi2 4.04
5.90 4.02
5.77 0AO

50 4.11 726 4.11
52 93 6.68 4.OS

4.07 90 6216.21 0.02 527 55 0.02 527 OA1292
57 89 6.01 4.05

89 5.96 4.03
90 S.SO 4.01

6.01 91 57 0.04 91
92 0.0557 4A4 58

4.07 584.01 0.0790 5.90 56 0.07 4A17 0.07 92
0.01 Ql 0.09OAil 3.61 3Ail58 0.0991
0.03 91 0.115591 3.07 59

2$5 60
0.11 3AA7 0.11

2$5 0.13
92

90 4.81 56 90 4$ 1

89 429
0.13 89 0.13 91

2.17 62 0.15 0.15 900.07 0.07 0.15 2.1789 429
0.09 91 0.1688 3.82 59 61 0.16 122 0.16

89 3.45 58
SS 2.99 59
86 2.52 62

0.11 89 3AS
88 2.99
86 2$2

1$5 0.18
125 020

9392 0.180.1'I 57 910.18
125 56 0200.13 910.13 020

0.150.15 8$ 022 0.85 58 022
02485 2.11 63 0.17 85 2.11 0.17 0.58 56

0.19 87 1 Ala
88 1 $7
88 1.15

0.19 0266187 1.84 0.45 52
021 488S 1.57 59

88 1.15 59
021 91 027

023 023 02991 028 39
0.75 02188 0.75 59 025 67 020 30

023 0,1513
90 029 56 025 0.00

Max. Volts
Max. Depth (%)

Length (tn.)
Av De h

4199 022 724
98.00
0.72

724
100
0.72

91.89

0 0.06 133
7.47

97.00
0.84

Max. Volts
Max. Depth (%)

Length (trL)
Av .De h

7AT
100.00
0$4

91.11
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Table C-15
Sample P11

Laboratory Specimen NDE Analysis

Crack 2- MA+Point- Analyst 1P Crack 2 MA+Point- Analyst 2

Axral
POSaiOn

Unad ulled NDE

De h Votre

Rnal wl'th Ad Ustrllerl'is
L h+ De h Volts Len hm De h»

Axial
Poskion

Unad red NDE

De h Votre

Phase
An ie Len

h+'nsl with Ad ustments
Ge hurDeath volts Len hm

0.58 0 0.10 14 %.54 0 0.00 0
0.56 57 0.05 26 %.52 42 006 21

%.54 0.05 39 53 0.07 25
~ <.52 r 98 0.06

~050 0.09
44
47

<.49
<.47

53 0.10 25
67 0.11 30

%48
W.46

0.42

99 0.16
97 0.19
96 025
98 0.31

41

39
<.45

4.41
41.39

100 024
100 031

41
41

80 0.14 34
93 0.18 38

~0.40 g6 OAO 47 %.40 0 %.40 80 029 34
98 OAS

~0.36 98 0.54
98 43

<.38 QS OAS %$ 8
%.86 QS 0$ 4

4t.34 98 0.77

86 047
99 0.55
98 0.74

42 0$5
98 0.74 %22 99

~0.32 08 1.14 W.32 98 1.14 98 1.11 98 %20 09
97 1 $6

~0.28 97 1.96
g7 2310.26

45
45
45

97 1 $6 %$0
%28 97 1 $6 %28
4126 g7 221

08
98
98

%.28
%.27
%.25

98 1$0
99 1.91
08 227

43
44

%.28

<.25

98
99 1.91
98

1$0 <28 99
100
09

N.24 97 2.63
07 286

~0.20 95 3.03
W.t 8 3.17

45
46
48
4g

N.24 97 2.63

.20 95 3AQ
N.td 95 3.17

%.20
W.1 d

98
96

<.21
A.tg
%.17

98
07 286
07 3,10
97 3.30 47

47.23
%.2 t
R.tg
<.17

98
97
97
97

2.62
226 %.21
3.1 0 4t.t 9
320 %.17

98

98
%.16 96 345 47 <.16 96 3AS %.16 97 %.16 97 345 47 <.16 97 3AS A.t6 98
%.14
%.12

97 389
99 4$0

46
42

%.14 97 3$9 %.14
%.12 %.12

98 %.14
%.12

98 3.96 45
09 4.51 42

<.14
%.12

98 3.96 A.t4
4$ 1 <.12

99

N.to 99 4.91
%.08 98 5 05

97 5.10
%.04 97 5.10

98 506

41
44
46
45
44

%.10 99 alt %.10
%.08 98 6.05 %.08
%.06 97 5.1 0 %.06
%.04 07 5.1 0 %.04
%.02 98 5.06 %.02

99
08
98
99

%.10 96 4.08 39
99 522 42

45
07 5.16 46
98 5.02 45

%.10
%.08

%.05
%.03

428 A.to
99 522 <.08

522 %.06
5.16 %.05

98 5412 %.03

07

99
98
99

0.00 g8 4.75 44 0.00 98 4.75 0.00 99 %.01 %.01 428 %.01
97 4.40
98 3.07
98 322

45
44
43

0.02 97 4AO
0.04 98 3.97

98 322

08
99

0.01
0.03
0.05

99 4.16 43
09 3.43 42

0.01
0.03
0.05

98
99 4.16

3A3
Ojtd
OA>5

4.60 0.01 99

0.08
0.10
0.12
0.14

96 221
04 1.60
95 1.38
95 1.15

020
0.22

93 0.50
89 027

0.16 93 0.90
0.18 90 0.67

47
50

49
51

51

0.08 96 221
0.10
0.12 95 t 28
0.14 95 1.15
0.16 0

0.1 0
0.12
0.14
0.16

97
95
06
96

0.06
O.OS

0.10
0.12
0.14
0.16
0.17
0.'1 9

98 2.53 45
96 1.81 48
96 1.43 49
97 122 46

94 0.74 51

93 0$6 54
92 0.42 55

0.06
0.08
0.10
0.12
0.14

98

97

121 Oxrd
0.1 0
0.1 2
0.14

09
97

98

0.24
026
028
0.30
0.32

89 024
82 0.18
59 0.12
27 0.11
0 0.18

58
67

115

021
023
025
027
028

94 021 51
02 021 55
90 0.13 58
90 0.09 58
0 0.00 0

Max. Volts
Max. Depth (%)

Length an.)
A .De h

5.10
09.00
0$6

5.1 0
100
0$6

04AS

Max. Volts
Max. Depth (%)

Length (tn.)
Av De h

522
99.00
0$0

93.85

522
100.00
0$0

04.dO

C-27



Table C-16

Sample P12
Laboratory Specimen NDE Analysis

Crack 1 ~ MR + Point - Analyst 1P

Axial
Position

Unad stedNDE

Vohs
Phase
An le

Rnsl with Ad ttstments
Volts Lan h"'e

h"'1.42

<.26
41.24

93

95
97
98
98
98
97

0.77

5.42
SA9
525

58 <.42 0
51 %.40 03

45 a.36 07
49 41.34 95
50 41.32 94
49 %.30 05
45 %.28 07
43 41.26 98

4124 98
98

45 4.20 97

%42
4140

2.00 4$8
2.60 %$6

3$6 %$2
3$3 %$0

5.00 WN6
542
SA0 422
5~

95

97
98

%.18 47 %.18 %48
%.16 07 5.74 46 4.16 97 5.74 414 6
0.14 641 47 %.14 601 414 4
%.12 6.46 48 4.12 95 646 %.12
<.10 03 51 %.1 0 6$3 %.10 93

0.04

0.02
0.03

94
95

98

08

7.07

6.87

51 47.08 93
50 47.06 94
49 %.04 05
46 4.02 97

0.00 08

0.03 08

7.02 %.08
7.07 4.06
6.09 %.04
6.87
6$0
5.99 0.02
5$2

05
97
08
98
08

4.94 41 0.05 4$4 0.05
0.07
0.09
0.11

87
4.79

4%1 40 0.11
87

4.70

421

0.07

0.11
0.13 100 40 0.13 0.13
0.15 42 0.15 90 3$2 0.15
0.17
0.19
02'I

3XS 41
41
42

0.17
0.19 99
021

306 0.17
0.19
021

09

023 1.74 38 023 93 1.74 93
025 025 93
027 87 36 027 87 87

031

0.35
0.37
0.39
0.41
0.43

97

0.71
0$5
OA9

0$4
0.54
0.54
0$6

42
47

51
47
46
41
42

029 09
031

035 03
037 06
039 97
0.41
0.43 99

0.71

OA9
031

039
OA1

92

'97

09
OAS
OAT

97 0.91 45 0.45 97
36 0.47 87

0$ 1

OA7
97
87

0.40
0.51

75
75

32 040
0$ 1

75
75

OA9
0$ 1

75
75

0$3
0$5
0.57 3$2

37
40
37

0$3 90
0.55 100
0.57

00

00
0.59 87 36 0.59 87 0$9 67
0.61 67 061 87 3.90 0.61

0.65 3X4
37 0.63 90

0$5
0.67
0.69
0.71
0.73

78 2.87
2.51

2.76

33 0.67

35 0.71
35 0.73

78
2$ 1

2.76

0$ 9
0.71

78

0.75 87 36 0.75 87 0.75
0.77
0.79
0.81

97
78
78

39 0.77
33 0.79
33 0.81

97
78
78

0.79
0$ 1

07
76

0.83 78 1.51 33 0.83 78 1$ 1 76
0.85 97 0.87 39 0.85 97 0$7 0.85 97
0.87
0.89
0.91
0.93
0.95
0.97

1.01
1.05

78
0.49

0$9
028

0.14
0.12

33 0.87 78
35 0$ 0 84
37 0.91
42

52

257

OA9 0.80
0.91

0.68 0.87 78

Max. Volts
Max. Depth (5)

tength ttn.)
Av De h

7.07
100.00
1$3

7.07
100.00

1$3
90.96
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Unsd ttedNDE

Table C-16
Sample P12

Laboratory Specimen NDE Analysis
Crack 1- MA+Point- Analyst 2

Atoat
Posit'en Volts

Aoal
Position

Phase
Volts An le Lenoth">

Rnsl whh Ad llstmetlts
Volts Len liu Oe h»

4nsl with Ad ustments
Volts Len hw De h< i

0.05 94
0.06 97
0.08 97
0.10 99
0.12 98
0.14 99
0.15 100
0.17 93
0.19 90
021 100
023 100
025 100
026 100
028 99
0.30 99
0.32 93
0.34
0.36 90
0.37
0.39 95

<.45 0
W.43 86
<.41 92
4t.39 88
<.38 86
41.36 88
N.34 91

N.32 92
.30 90
<.28 92
%.27 96
%.25 09
4143 98
41.21 97
%.19 96
%.17 97
%.16 98
%.14 99
%.12 99
%.10 98
~0.08 97
%.06 98
%.05 97
<.03 97
%.01 96
0.0'1 94
0.03 05

0.00
0.12
0.15
0.18
022
020
0.37
0.45
0.59
0.84
1.42
2.14

2.75

4.46
5.15

5.40

5.69

6.69

7.13

5.92

4.94
4.71
4.61

3.67

1.97
1.71

0.96

052

55

57
56

55
49
42
45
47
49
47
45
42
43

46
45
47
47
49
51

51
47
46

40

37

41

42

37
43

0.92
0.94
0.96
0.98

1.02

1.05

97

65
70

052 34
OA5 40
0.36 46
025 54
0.17
0.11 66
0.07 82

a.27
<.25

%.2t
4t.t 9
%.17
41.16
4A.14

%.12
%.10

%.01
0.01
0.03

0.06
0.08
0.10
0.12
0.14
0.15
0.17
0.19
021
023
025
026
028
030
052
054
056
057
0.39

98

98
97
98

95

100

0.92
0.94

1A2
2.1 4
2$3
2.75
3AtQ %.19
356 <.17
4A6 %.1 6
5.15 %.14
550 %.12
SAO 4.10
552 %.08
SAl %.06
5.69 %.05
&55 %.03
6.69 %.01
&00 0.01
7.02 0A13
6.04 0.05
7.13 056
6AN OAld
6$6 0.10
552 0.12
&22 0.14

0.1 5
4.71 0.17
4$ 1 0.19

041
3$4

0'$

7 0$5
3$8 006
253 048
157 050
1.71
158 054
OAl6 056
0$6 057
052 059

97
96

98
97

07
97
06

05

97
97

98
99

99
93
86

99
95

052 0.02 80

0.41 93 OAS OA1 93 0AS 041
0.43 94
0.45 96
0.47 97
0.48 99
0.50 98
0.52
0.54 80
0.56 70
0.58 73
0.59 03
0.61 100
0.63
0.65 86
0.67 90
0.69 86
0.70 80
0.72 78
0.74 80
0.76 76
0.78 83

0.81
0.83 70
0.85 76
0.87 86
0.89 83
0.91 83

0.50
0.51
050
0.54
0.67
1.07

3.71

3.87
357

2.76
247
2.48
2.71
2.03
3.05
2.91
2.14
125
0.70
0.62

51
49
46

45

31

37

37

31

0.43
045
OA7
OAS
0.50
0.52

0.56
05S
059
0.61

0.65
0.67
0.69
0.70
0.72
0.74
0.76
0.78
0.80
0$ 1

0$3

0$7
0$ 9
0.91

97

70
73

76'6

70
76

050 0A3
051 OAS
050 047
054 0AS
0$7 050
1At7 052
153 054
2$5 056
2At2 058
2$ 4 050
354 0$ 1

3.71 0$3
4A16 0.65
3$7 0.67
357 0$ 9
325 0.70
2.76 0.72
2AT 0.74
2A8 0.76
2.71 0.78
293 OAlo
3A15 0$ 1

2$ 1 0$3
2.14 O.dd
125 OAIT
0.70 0.89
0$2 0.01

08

80
70
73

86
90
86
60
76
80
76

80
TO

76
86

Cohl on Next Cot
Max. Volts

Max. DePth (%)
Length gn.)

Av De

7.13
100.00
123

Con% on Next Cot.
7.13

100.00

1'lL30
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Unad usted NDE

Table C-16

Sample P12
Laboratory Specimen NDE Analysis

Ctactt1 MR+Point-Anatyst3

Aeat
Poslten

Phase
Volts An le

0 036 13

Axtat
Posaion Volts

0.84 85 3.14 24
0)

Rnsl with Ad ustmentsRnal with Ad ustments
ee»Len htuee h» Voltsten htunnl oe volts

3.14
4.59
4.57

60 022 16
82 027 23

0.87 82 220
O.S9 90 127

23
26

0.87
0.89 90 127

0.87
0$9

82

4.55 87 0.19 25 0.91 87 0.80 25 0.91 87 0$ 0 091

4.51
4.49
4.47
4.45
4.43
4.41
4.39
4.37
4.35

4.32

4.26
4.26
0.24

~0.18
4.16
4.14
4.12
4.10

407
4.05

4.01
0.01

0.05
0.07
0.09
0.11
0.13
0.14
0.16
0.18
020
022
024
026
0.28
0.30
0.32

036
0.37
039
0.41
043
0.45
0.47
0.49
0.51
0.53
0.55
0.57
0.59
0.6'1

062
0.64

92 0.14 41

85 0.09 51
85 0.08 50
89 0.09 46
86 0.12 49
79 018 58
84 024 52
83 0.30 53

89 0.40 46
90 0.52 44
91 0.79 42
94 1.43 39
97 2.67 35
97 2.67 35
94 2.80 38
93 3.14 40
95 361 37
g7 4.51 35
99 5.18 32

97 SA7 34
96 539 36
97 5.51 35
95 5.76 37
95 644 37
94 6.78 38
93 6.98 40
92 7.10 41
92 7.02 4'1

95 722 37
96 6.99 36
98 6.74 33
98 599 33
99 528 32
100 5.00 30
95 4.77 28
93 4.67 27
100 ~ .32 30
100 3.98 30
SS 3.72 31
100 3.11 30
99 2$6 32
98 1.99 33
95 1.73 28
90 1AO 26
93 O.g7 27
98 0.67 33
93 0$4 40
92 0$ 1 41
93 0$5 40
94 0.55 38
97 053 34

1 CO 0$5 30
97 0.67 34
98 1.0S 33
85 125 24
76 2.68 21
79 2.96 22
95 2$7 28
100 348 30
93 3.76 27

0.93 85 0 63
0.95 82 0$3
0.97 100 0.46

1.01 90 0.26
1.03 86 0.1 8
1.05 77 0.10
1.07 75 0.08
1.09 0 0.08

24
23

36

61
4.39 83

4.35 89
4.34 90
4.32 91

426 97
97

424 94

4.20 95
4.18
4.16 99
4.14 98
4.12 97
4.10 96
4.09 97
4.07 95
4.05 95
4.03 94
4.01 93
0.01 92

0.05
0.07 96

0.59 79
0.61 95
0.62 1CO

064 93

0.11
0.13 99
0.14 100
0.16 95
0.18 93
0.20
022 100
024 99
026 100
028 99
0.30 98

95
0.34 90
036 93
0.37 98
0.39 93
0.41
0.43
OA5 94
0.47
OA9 100
0.51 97
0.53 98
0.55
0.57 76

0.93 85
0.95 82
0.98

020
026
040
0$ 2
0.79

2$0
3.1 4
3.61
4$ 1

5.1 8

547
529
5$ 1

5.76

6.78
6$ 8
7.1 0

6.74

422

3.11

1AO
0.97

1.95

2.96

3.76

442

426

424

4.1 8
4.16

4.12
4.1 0
4.09
4.07
4.05

4.01
0.01

0.11
0.13
0.14
0.1 6
0.18

024
026
028
020

029
OA1

OAS
OA7
OAS
0$ 1

0$ 5

0$9
0$ 1

89

93
95
97

OS

95

93

92
95

98

99

95

92

97

97
gs

76
79
95

OA6
0$ 5
0$ 8

82

066
068

87 4.11
93 3.91

25
27

0.66 87 4.11
3$ 1

0$6 87

0.70
0.72
0.74
0.76
0.78
0.80
0.82

90 361 26
85 329 24
82 2.80 23
87 2$4 25
85 2.63 24
90 2.84 26
90 305 26

0.70 90
0.72 85
0.74 82
0.76 87
0.78 85
0.80 90
0$2

3.61

3$ 5

0.70
0.72
0.74
0.76
0.78
0$0
0$ 2

82
87

Contxtued on Next Column
olts
h(

tttx
h

Max. V
Max. Dept

ngth
Oe

Conl on Next Col
722

100.00
1.40

90.55

Con't on Next Col.
722

100.00
1AO

90$ 5
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Table C-17
Sample P12

Laboratory Specimen NDE Analysis

Clack 2(354)- MR+ Point Analyst 1P

Unad usted IIDE

Crack 2 (354) ~ MR+ Point- Analyst 2

Unadjusted NDE
Acct

Positicn
4I.33

Phase
An IeDe h Volts

0 0.11 204

Rnal with Ad ustntents
Len h"I De td»Volts

Axull
Positicn

%.18
h Volts

0.00 0
Volts Len "'e htu

%.18

Final with Ad usttnents

<.31

%.19
%.17

13 0.11
30 0.15

0.17
13 020
5 022

024
17 024
35 036

15

17

020
022
024
024
026

W.t9
%.17

17

%.16
%.15
%.13

4.07

21 027 12
32 OAO 17

39 0.72 20
17

39 088 20
45 050 22
50 023 24
30 022 16

027
OAO

0.99

022

%.16
%.15
%.13

4.07

%.15 42 0.69 20 0.69 4I.I5 42 0.00 0.00
40 0.97
37 088

19
18

HALI 3 40 0.09
0.11 25 028 14

0.00
028

0.09
0.11

%.07
50 054 23
57 028 26
37 0.21 18

028
021

4.07
37

0.13
0.15
0.16

37 027 19
0.4147

47 087 23
OA1
OBIT

0.13
0.15
0.1 6

30 025 15 0.'I 8 39 124 124 0.1 8
%.01
0.01

37 0.28
52 0.24

18
24

028
024

+.Ot
OAII 52 022

39 1.10 20
50 0.58 24

1.1 0
088

003 47 021 22 021 47 024 25 023 14 023 024
0.05 52 021 24 021 0.05 52 0.00 0 OAO 026
007
009
0.11

50 022 23
023 21

30 027 15

OA)7

0.11 30
0.13 28 027 14 0.13 28
0.14
0.16
0.18
020
022
024

57 026 26
55 0.75 25
47 - 121

1.15 21
52 0.70 24
32 029 16

026
0.75
121
1.15
0.70
029

0.14
0.16
0.18

024

47

52
32

026
028

022

15 02'I
26 024
28 024
28 020

13
14
14

021
024

026
028

15

024

028
OAO

0.19 21

52 0.15 24
66 0.12 29
0 0.08 211

Max. Volts
Max. Depth (%)

Length (ln.)
Av .De h

'121

57.00
OST

Max. Volta
Max. Depth (%)

Length gn.)
Av . De h %

124
5a00
OA4

2429
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Table C-17 (continued)
Sample P12

Laboratory Specimen NDE Analysis

Ctack2(38 4)-MR+Point-Analyst3

Unad stedNDE

Ctack 2 (384) ~ MR+ Point- Analyst 4

Unadusted NDE
Axial

Position
<.19

Volts
027

Rnal wtth Ad ustments
Volts Lan hu> Oe ht >

Axial
Poskion

Phase Rnal with Ad'ustments
Volts 'le Volts Len h De h

No Data Available
41.17 26 0.40 OAO 417 26
%.15 42 0.75 0.75 %.15 42
%.13 38 1.01

0.9142
60 043

4t.t 3
0.91 4t.t 1

053 %.09

38
42
60

76 024 024 408 76
22 023

<.04 26 026
<.02 34 026

026 41.04
0>6 <.02

26

0.00
0.02

60 025
67 023

0.00 60

0.04

0.08
0.10

57

26
14

0.24
0>4
027
0.28

024
024
027
0>8

0.08
0.10 14

0.12
0.14

34 0.27
73 0.43

027 0.12
0.14 73

0.15
0.17
0.19

57
46
46

0.89
1>7
1.15

049

1.1 5

0.1 5
0.17
0.19

46
46

0.21
0.23
025
0.27
0.29
0.31
0.33
0.38

63 0.64
30 025

041
0.24

22 0.24
18 0.20

0.18
0.00

021
024
024
020

021

03t 18

Max. Votts
Max. Depth (%)

Length (tn.)
Av .Oe

1~
76.00
083

36.60
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Table C-18

Sample P12
Laboratory Specimen NDE Analysis

Crack 5- MR+ Potnt- Analyst 1 Crack 5- MR+ Point- Analyst 2

Unad usted NDE
Final with Ad ustrnents

Unadusted NDE
Rnsl wBh Ad ustrnents

87

Volts
0.06 207

460.15
020 36

her De ht»

76
47

Voxs
0.00 0
0.08 33
0.12 23

Volts Len

4.90
47

\»

52
44

0.31
041

24
2'I

021
OA1

4.92 52 47 0.13 23
0.13 37

4.86 47

69
81

0.51 30
0.87 34

0$ 1

OBIT

69
4.81

0.15 39
023 29 4.81

96

81

72
69
75

52
50
72

1.51
2.07
2.17
1.61

085
0.33

033

31
30
32

24
23
31

2.1T
1.61

033

4.d2

4.78
4.76
4.74
4.72

81
72

75

52

4.75
4.74
4.72
4.70

47
42
55

73
70
67
70

034 23
0.45 21
056 26
1.00 34
1.67 32
2.15 31

1.47 31

4.79

4.75
4.74
4.72
4.70
4.68
4.66

47
42

73
70

70
72 028 31 OZ8 4.68 76 0.70 76

020 39 4.66
Max. Volts

Max. Depth ltd)
Length On.)

Av .De h

2.17
84.00
024

60.75

4.61
4.59
4.57
4.55

45
47
55
76
67

035 23
031 26
026 33
020 30
0.15 46
0.13 54
OAR 0

4.61

Max. Volts
Max. Depth (%)

Length 0')
Av De h

45
47

76

2.15
80.00
024
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Table C-18 (continued)
Sample P12

Laboratory Specimen NDE Analysis

Crack5 MR+Point-Analyst3

Unadhljsted NDE

Cack 5- MR+ Potnt- Analyst 4

Unad stedNDE

53
85

98

Volts

0.12
0.13
0.13
0.15

14
24

29

Rnat wl'th Ad Qstlnents
Volts Lan h» De h»

Assat Phase Rnal wtth Ad ustlnents
Postdon De h Vota le Volts Len h De h

NO Data AveSable

70
49
42 046

19 - OM
13

046

%.80
%.78
%.76

49
42

76
73 2.15

16
23
21

2.15
&.70

056 %.74
76

73
73
79
87

2.11
1.49
0.72
0.35

25
13

2.11 <.66 79

Max. Volts
Max. Depth +)

Length (in.)
Av De h

2.15
82.00
OM

56.60
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Table C-20

Sample 1 - 3H
Laboratory Specimen NDE Analysis

Crack 1 ~ MR+ Point - Analyst 1 Cack 1 ~ MR+ Point - Analyst 2

Unad sled NDE

h Volts
Axial

Position
%.48 87 0.04 52

Ptnat with Ad ustments
De h'9Volts Len hto

AxLsl

Position
<.39

Una tted NDE

Volts
0.00

Float with Ad vstments
Volts Len
0.00 <29

N.46 91 005 47 41 037 14 OAT WD6 41
%.44 90 0 07
A.42 40 0.10
<.39 40 0.16
%.37 40 OM
%.35 46 0.62
A.33 49 1.04

56 1.33

14
14
14

16
17
19

OXIT AA4
0.1 0 RA2
0.1 6 %49
048 %37
0.62 +85
1.04
1&3 <41

40

40
46

56

47
4g

%.30 55
%.28 55
%.25 52
A.23 49

0.61
1.01

138
1.45
1.46
1.69

16 0.61

19 140 %20
19 148 %48
18 1A5
17 1 AS
17 1.69 %41

47
49
55
55
52
49
49

%29 56 1.42
%.27 52 1.49 18

1A2
1A9

56
52

%.19
<.17

49
2.07

17
17

1 AS <.19
207 <.17

49

%25 49 1.52
49 1.74

%20 49 1.90
A.t8 49 2.13

17
17

17

1'.74

1.90 am
2.13 <.16

49
49
49
49

4.15 49
%12 55
%.10 61

61

1.61

1.13

17

21
21

1379 <AS
1.61 <.12
1~ A to
1.13 %.08

49
55
61

61
<.16
%.14

49
56 1.66

17
19

L05 %.16
1.66 %.14

49 %.06 67
67

1.15 23
23

1.15 4.06
121

%12 62 1M
<. 1 0 62 1.16

21
21

1%2 %.12
1.1 6 <.1 0

62
62

%.01
0.01

79
78

128 27
26

1NS A.ot
0.01140 76

%.07 68 1.18
%.05 68 125

23
23

1.18 %.07
<.05

0.03
0.05 73

27 1M
25 146

0.03 79

%.03 81 141
%.01 77 1.33

27
26

1D1 <.03
1~ R.ot

81 0.07
0.09

61

55
1.46
1.61

21
19

1A6
1.61

61

0.01
0.03

81 1.38
74 1.39

27
25

1DS OAtt
ting OA3

81
74

0.12
0.14

49
52

17
18

0.1 21 82
1.88 0.14 52

0.05
O.OS 56 1.65

21
19

1'A)5
1.65 Ojtd

62
66

520.16
0.18 58

18
20 1.9g

0.16
0.18

52
58

0.10
0.12
0.14

49 1.67
52 1.94

17

18
18

tdlT 0.10
1.94 0.12

0.14

49
52
52

020
023
025

58
58
61 2Al

04020 220
20 K30 OM

61
0.16 59 2.05 2.05 0.16 59 027 61 21 61
0.18
020

59 226
59 235

226 0.18
235 OM

59
59 041

58
58

2.16 20 2.16
20 1.79 041

023
025

21

21
250 OM
2A4 025

62
62

OM 55
036 49

1.49
127

19
17

1A9
036

55
49

027
029
041
0.33

59 226
59 1.83

49 130 17

'A26 027
1 JD 029
1$5 081
1~ 033

59
56
49

ODS
0.40
OA2
OA4

47
47
61

1.10
085
0.43
0.00

16
16
21

1.10
OA5

038
OAO
OA2

47
47

OM
0.37
0.40
0.42
0.44

46 1.13
46 088
62 0.44
77 02
71 0.11

16
16
21

24

1.13 035
0.88 IL37
OA4 OAO

46
46

Matc Volts 2A1
Max. Depth (%) 79.00

Length On.) OAt
Av . De h 54.8$

0.46 71 0.1 24
0.48 74 0.09 25
0.50 100 0.07

Max. Volts 250
Max. DePth (5) 81.00

Length (lm) 0.84
Av . De h 54AS
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Table C-20 (continued)
Sample 1-3H

Laboratory Specimen NDE Analysis

Crack 1 ~ MR+Point Analyst3 Crack 1 -MR+ Point-Analyst 4

Axrat

Potiton
4t 44
4t.42
%.40

%.31

<.25

%.16
%.16
%.14

<07
<05

<01
002
0.04
006

0.10
0.13
0.15
0.17
0.19
021
023
026
028
030
032
034
0.37
029
041

045

Volts
006

57

46
49
57
57
53
49
49
49
49
46
57
57
57

0.13
0.17
0.38
0.61

129
1.47
1.47
1.70

2.01

1.32
1.21

73
129

73 126
1.37

49
49 1.95

2.07
227

2.46
2A1
225

53
46
42
42
57

147
120
1.13
0.88
OAS
02

Unad sled NDE

37

28
16

13

16
16
15
14
14
14
14

13
16
16
16
18
17

22
21
22
17
15
14
14
15
17
17
17
18
18
18
17
15
13
12

16

0.17

0.61 46
49

129
1 AT
1 AT
1.70

2.01

&AS
%.16
&.14

49
49
49
49
46

1.63 %.11
122
'I21

%.09
%.07

129

126
127

129
125

A.ot
0.02

0.08
0.10
0.1 3
0.15
0.17
0.1 9
021

73

73

49
49

120
1.13

OAS

026
028
020
022
024
027
029
OA1

60

46
42
42

Max. Volts 2A6
Max. Depth (%) 77.00

tan 9th (tn.) 021
A De 5429

Rnal with Ad ustlnen'ls
Volts tAn '" De

V
Axral

Position'.40

0.38
0.36
024
022
029
027
025
023
021
0.19
0.17
0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00
%.03
%.05
%.07
<.09
W.l1

%.13
%.15
%.17

022
a24
%26
<28
<.30
4122

<.37
4t29

'Reversed S

h Volts
0 0.00

45 0.91
1.1445

48 1.34
55 1.59
58 1.91
61 2.25
61 2.42
61 2.43
58 222
58 2.18
58 1.99
Sl 1.96
51 1.87
51 1.81
58 1.61
64 1.46
74 1.37
83 1.36
83 1.32
80 1.29
74 122
67 1.16
61 1.15
58 128
51 1.73
48 2.05

48 1.66
51 1A8
51 1.47
55 1.39

1.2655
48 0.93
45 0.56
39 0.33
0 0.00

nad usted NDE
Phase

e

16
16
17
19

21
21
21
20
20
20
18
18
18
20
22
25
28
28
27
25
23
21

18
17
17
17
17
18
18
19
19
17
16
14

0%1
1.1 4 026

45
45

124 024
189 022

029
225 027
2A2 025
2A3 023
222 021
2.18 0.19
129 0.17
126 0.14
127 0.12

0.1 0
1.61 0418
1A6 OA16

127 OXt4

126 042
122 0.00
129 %.03
122 %.05

48

58
61
61
61

51
51
51

74

80
74

1.16 &.07
1.15 %.09
128 %.11
1.73 41.1 3
2.05 %.15
2.06 %.17
124
1.66
1.48 %24
1A7 %26
129 %28
126 4120
0.93 <22
056 +24
023
0.00 %29

61

51

48
48
48
51
51
55
55
48
45
39

Max. Volts 2A3
Max. Depth (%) 83.00

Length (tn.) 0.79
Av . De h SSAT

Rnal with Ad'ustrnents
Volts tan ~ De hre

0.00 OA0
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Table C-21

Sample 1 - 4H
Laboratory Specimen NOE Analysis

Crsck1-MR+ Point ~ Analyst 1 Crack 1- MR+ Point - Analyst 2

Unsd usted NDE Unad stedNDE
Axial

Position De V&s
4nsl with Ad ustrnents

Volts Len htu te
Axial

Position
Phase

Vots te

Rnal with Ad ustntents
De hte

<.41
81 0.04

0.06
27
28

.35
47

0$5 22 0$5
0.74 16 0.74 %$ 2 47

.39 52
<.37 62

0.06
0.06
0.11
0.38

18
21

22 0$6

%.28
%.26
%.24

55

47

0.90 17 0$0
0.95 19 0$ 5
1.10 18 140
1.33 16 1 $3

A.26

49

52
47

.28
46
49

0.76
0.93

16 0.76 41$ 1

17 0$3 %.28
46
49

44 1.43 15 1A3
1 42 15 1A2 %$ 9

%.18 43
%.16 43
%.14 40

56
<.07 59

59

%26 56
52

%$2 46
1.13

147
146
1$5
1.76
1.71

1.15

15 1.71 %41
19 1 $8 %.09
20 1.1 5 %.07
20 1.06 %.05
26 1A)2 %.03

19 0$ 8
1S 1.13 A>4
18 1$6
15 1 AT
15 1A6 AA6
15 1$5 %46

1.76 %44

56
52
46

40

56
59
59

%.17
%.15
%.13

0.02
0.04
0.07

41

55

76

73

67
61

1.51 15 1$ 1

1.71 14 1.71
1.67 15 1$7
1$4 19 1$4
1.12 20 1.1 2
1.03 20 1 $3
1.00 26 1 $0
1.03 29 143
1.12 25 1.12
1.18 23 1.1 8
'l.12 23 1.1 2
1.15 21 1.1 5

%47
%45
414 3
%41

%.02

0.02

0.07

41

58
58
76

73

61
%.01
0.01

0.06

0.10

87
T4
68

49

1.15
1.21

1.15
1.18
1.40

29 1 $5 %.01
25 1.1 5 0.01
23 121
23 1.1 5 0.06
21 1.1 8 0.08
17 1AO 0.10

74

62
49

0.09
0.11
0.13
0.15
0.17
0.20

49

47
52
55

1$7 17 1$7
169 15 149
169 16 1$ 9
1.97 18 1.97
2.02 19 2AI2
2.10 18 2.10

0.09
0.11
0.13
0.15
0.17
000

49

47
52
55
52

0.12
0.14 46

1.74
1.95

15 1.74
16 1$ 5

0.1 2
0.14 46

022
024

52
52

2.12 18 2.12
1.98 18 1 $8 004

52
52

0.16 52
0.18 56
020
023

2.1 6
2.18

19 2.08 0.18
18 2.16 0$0
18 2.'ls

18 2.03 0.1 6

52

026
028
0$0

55
55
52
49

1.79 19 1.79
1.68 19 1.68
1.68 18 148
1.68 17 148

OZ6

0$0

55

52
49

025
027
029
0$ 1

0.35
49

1.73
1.72
1.73
1$5

18 2$3 0$5
19 1 $4 0$7
19 1.73 0~
18 1.72 L31
17 1.73 0$3
18 1$5

52

52
49

0$7
029
0.41
0.43
046

52 1$0 1S 1 $0
1>l 1S 121
1.01 15 1$ 1

0$4 13 0$4
0$8 12 0$8
0.00 0 OAO

0$5
0$7
0$ 9
041
OA3
046

52
52

0$7
0.39
0.42

52

37

125

0.87
0.60

18 1 $5 0$7
15 1 $4 0$9
13 0$7 OA2
12 0$0 OA4

52 Msx. Volts 2.12
Max. Depth (St) 85.00

Length (tn.) 0.81
Av De h 50.80

0.46
0.48

43
87

029
0.07

15 0$9
52

OA6

Max.
Max.

Lsn
Av .

Volts
Depth (4)
gth (tn.)
De h

2.18
87.00
0.79

51$ 5
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Table C-21 (continued)
Sample 1 - 4H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point - Analyst 3 Cack 1- MR+ Point- Analyst 4

Unad stedNDE

De n Volts
67 035
46 0.75 13

with Ad ust
Volts tan ht I

025 4123
0.75 ddt

De hi'I

46

Axial
Position

4I.43
+,41

Una ustedNDE

0.00
025

17
13

Volts Lan h
0.00 WA3
025 %.41

De h«I
Rnsl with Ad ustments

49 0.91 14 0.91 49 0.65 0.65
<27

4I.23

N.td

%.14
N.I2
%.10
%.07

<.OI

42 1$3
38 1.73
42 1.70

1.40
55 1.18
53 1.'10
74
8$ 1.07

57 0.93
53 1.11
46
42
42

16
15
13
12
12
12

12
15
17
14
19
26

OAKI 4127
1.11
123
1A4 <20
1A4 <.18
1 $3 %.16
1.73 41.14
1.70 %.12
1AO %.10
1.1 8 %.07
1.10 %.05 ~

1AI4 4.03
1AIT A.OI

46
42
42
42

42

74

%$3 51
51

4129 51
51

5$
51

%18 51
%.16 55

$ 1

%.12 51

0.87
IAIT

127

1.72
1.72
1.74
1.87

2.16
2.12

18
18
18
18
18
19
19
18
18
19
'Id
18

0$7 427
1AI7
127
1$8 %$ 1

1.72

1.74

2.05 4I20
2.16 A.td
2.12 <.I6
2.05 %.14
1.99 %.12

39
45
51
51
5'I
51

55
51
51

51
51

0.01
0.04

75
67

1.16
1.23 18

1.1 6 OAI1
'123 0$ 4

75
67

%.10
4.07

4$
42

16
15

1$8 A.to
1.64 <.07

45
42

0.06
0.08

69 1.17
60 1.20 18

1.17 0.06
120 0$8

69 W0$ 51
61 1.17

18
21

1$ 4 %.0$
1.17 %.03

51
61

0.10
0.12

48
42

1.41
1.71

13
12

141 0.10
1.71 0.12

48
42

%.01
0.01

67
70

1.16
1,'19

23 1.16 %.01
1.19 0.0124

67
70

0.14
0.17

1.9142
53 1.99

12
15

1.91 0.14
1.99 0.1 7

42
0.05 87

1.12 28 1.12 0.03
29 1.04 0.05 87

0.19
0.21
023
0.25

57 2.05
53 2.16
49 2.17
53 2.01

16
15
14
15

2AIS 0.19
2.16 021
2.17 023
2AI1 025

0.07
0.09
0.12
0.14

67

51

1.01

1.16

26 1AI1 0.07
23 1 $3
20 1.16 0.1 2
18 1A3 0.14

67
58
61

027
0.30
0.32
0.34
0.36

0.40
0.43
0.4$
OAT

57
57 1.73
53 1.70
49
48
49
46

1.71
1.51
123

34 0.85
27 0.61
34 023

16
16
15
14
14
14
13
10

10

1.70 0$2
1.71 0$4

1 $ 1 026
123 add
1$3 OAO

0$5 OA3
0$ 1 OAS
023 OAT

Volts
Depth (%)
gth gn.)
De h

Max.
Max.

4n
Av .

1AI2 027
1.73 020

49

49
46

2.17
85.00
0$0

50$ 4

0.16 42
0.18 42
020 42
022
024 42
026 45
028 51

0$ 1

023 48

1.71
1.70
1$2
1.4$

0.9$
0$8
0.68
OAR

15 1.71 0.1 6
15 1.70 0.18
'15 1$ 2 020

42
42
42

15
15
16
18
19
17
17
21

1AS 022
1A4 024
'l$0 026
1$9 028
025 021
0$8 023
0$6 025
IUO 027

42
42
45
51

48
48

Max. Volts 2.1 6
Max. Depth +) 87.00

tan 9th tin.) 0$0
A De h 5120
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Crack 1- MR+ Point- Analyst 1 Cractc 1- MR+ Point - Analyst 2

Unad stedNDE Unadusted NDE
Phase Final with Ad usttnents Axial

Pmitxxt De
Float with Ad usttnentsAxNtt

Position Lan h(r) De ho> ui Len h" De h"'oltsh Votts
120.30 %48%.48 34

N.46 28
020

0.40 10 <.46 28 A.46 21OAO %.41 23 0.44 %.41 23 OA4 %41 20
0.45 23 045 17 41.39 20 0.4323 %.39 20 OA3 17
0.44 20 %42 15 %.37 29 0.4420 10 <.37 29 OA4

12 N.39 34 ax90.34 %.35 32 0.55 %.35 32 0$5
%.32 35 0.65
%.30 38 0.65
A28 35 0.64

27N.39
0.52 %.3731 31 0$ 2 0.65 30e.37 35 12

14 400.5040 0$ 0 38 0.65
%28 35 0.64

32%.35
asd 14 40 0$ 6 30 3040 12

130.62 37 2737 0.62 %.26 35 0.63 %.26 35 0.63
N.24 32 0.6
%.22 29 0.6

30%.31 12
120.65 0.6 27

0.62 31%.27 31 0$2 %.22 29 0.6 10
0.61 10 %25 28 2128 0$ 1 <.19 28 0$6 %.19 26 0$6 %.19
0.58 25

%20 28
25 <.17 29 0$ 1

32 0$ 7
10 %.17 29 0$ 1

%.15 32 0$7
%.13 32 0.6S

%.17
100.52 0$ 2 2128 a.ts 4.15 27

A.td 310$9%.18 0$ 9 %48 %.13 32 0.68 %.1331
ayo %.16 31 %.1 60.70 %.1 t 35 0.73 30<.16 31 12

12 .14 34
%.12 34

<440.75 0.75 %.08 35 0.72 A.OS 30%.14 12 %.08 35 0.72
<.06 32 0.69
<.04 29 0.71

0.74 12 A.t2%.12 34 0.74 0.69 27
A.to0.71 31 0.71 %40R.l0 31 0.71 10 25

0.71 10 <.07 28
%.05 28

0.71 4.07 21 0.69 %.02%.07 28 29 0.69 10 25
100.70 0.70 4.05 21 0.00 32 0.62 0.00 32 0.62

0.02 32 0$8
0.00%.05 28 27

31 31 0.58 042 27
10 A.ot A.ot 21A.ot 28 28 0$8 0.05 35 0.62 0.05 35 0.62 0.05 30

0.64 12 0.0'I 0.010.01 0.07 0.58 0.07 1720 0.07 20 0$8
0.55 15200.03 0.09 17 0.45 17 OAS

14 OAS
0.09 150.09

0.46 0.050.05 17 17 046 13 0.11 0.11 1214 0.46 0.11
0.47 0.07 047 10 0.13 20 0.130.07 14 0.47 0.13 20 OA7 17

0.10 20 0.48 0.10 20 048 0.10 15 0.1 5 41 0.49 0.15 41 OA9 0.15 3514
0.1 20.12 14 0.12 0$0 0.18 38 0$740 13 0.18 38 0$7

020 23 0.63
0.18 32

0.1413 0.140.14 37 37 020 23 020 20
0.61 0.16 25 0$ 1 0.1 6 180.16 25 022 20 0.62 022 20 0.62 022 17
0.64 0.18 0.1 8 15 024 20 0$80.1 8 20 024 024 17
0$ 9 020 23 0$9 17020 23 026 26 0$8

029 32 0$6
026 26 0$8
029 32 0$6

026 22
0.60 022 25 022 1825
0$7 12 025025 031 41 0$ 1 0$ t14 021 021 3541

16 0270.46 027 023 38 0.45 0.33 38 04S027 46 13 32
0.45 15 029 OAS 0.35 38 OA1

037 29 027
039 26 035

43029 13 0.35 38 041 32
0>t0.42 13 0.31 37 OA20.31 37 10 0.37 29 027

26 025
027

10028 023 28 028 21038 28 039
025 25 ld25 042 26 021 26 021 OA2
027022 25 022 ld0.37 25 0.44
0.40029 23 040 17 Max. Volts

Max. Depth (%)
Length (ta)

Av h

0.40 23 0.73
41.00
0.87

29.13

0.73
35.00
0$7

24.86

0.42 28 OA2 21042 02728 10 027
0.44 OA417 027 17 027 130.44

OA6021 0.46 25 021 18046 25
048 100.48021 14 0210.48 14

0.500.18 0.18
0$20.14 0.140$2052

Max. Volts
Max. Depth (%)

Length (tn.)
Av .De

0.75
48.00
1.00

27.60

0.75
34.00
1$0

2040

C-39
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Sample 2-1H
Laboratory Specimen NDE Analysis



Crack 1 ~ MR+ Point Analyst 3

Table C-22 (continued)
Sample 2-1H

Laboratory Specimen NDE Analysis

Crack 1 ~ MR+ Point- Analyst ~

Unsd sled NDE Unad stedNDE
Axel

Position
4.42
4AO

4.36

4.31
4.31
4.29
4.27
445
4.23
420
~0.18
4.16
~0.14
4.12
4.10
4.07
4.05

4.01
0.01
0.04
0.06
O.OS

0.10
0.12
0.17
0.19
0.21
0.23
025
0.28
0.30
0.32
0.34
0.36
0.39
0.41
0.43

14

10

18

31
27

31
27
23
18
23
23

31
31
27
23
23

25
17

10

21
24
14
10
10
14

27
23
27
23
23
18

Voxs ht )

0.40 3 4.42
OA4
043
041 85

4.40

0.62 10 4 27
0.64 9 4.25
0 60 8 4.23
0.59
0.56 6 4.18
0.51 7 4.16
0 60 7 4.14
073 4.12
0.74 9 4.10
0.73 9 407
0.70 8 4.05
0.72
069 7 4.01
063 9 0.01
0.64 S 0.04
067

0.08
0.46
0.47

0.10
0.12

050 8 0.17
0.55 8 0.19
0.64 5 0.21
0.43 4 " 023
059 0.25
0.59 5 0.28
057 8 050
057
0 5'1

0.47 7
057

054

039
0.35 6 0.41

0.43052 2.00

057 6
0.49 11 431
0.65 9 431

14
10

18

3'1

27

31
27
23
18
23

31
31
27
23
23
31
25
17

10

21
24
14
10
10
14

27

23
18

Volts Len h
OA0 4A2
OA4 4A0
OA3
OA1 456
0$7
OA9 451
0$5 451
0A3 429
0$2
0$4 4$5

De hot

15
31

2d

0$9
0$6 4.18
0$ 1 4.16
0.60 4.14
0.73 4.12

19
15
19
19
18

0.74 4.10
0.73 4.07
0.70 4.05

25

19
0$9 4.01 19
0.63 0.01
0.64
0.67 0.06
0$8 0.08
OA6 0.10
OA7 0.12
0$0 0.17

14

17
0$5 0.1 9
0.64 041
0A3 023
0$9 L25
0$9 028
0$7 050
0$7 052
051 054
OA7 056
057 059
055 OA1
052 OA3

19

19
19
15

Rnsl with Ad ustments

4.39 27
4.37 33
4.35 42
4.33 45
4.31 45
4.28 39

4.24 27
4.22 16
420 22
4.18 30
4.16 27
4.14 13
411 2
4.09 22
4.07 30

4.01 30
0.01 25
0.03 27
0.06 30
0.08 33
0.10 30
0.12 30
0.14
0.'l6 33
0.18 30
020 33

025 33
027 33
029 39
051 39
053 39
055 38
057 30
0.40 27

Axial
Position De

4.43 0
4.41 27

oxxt
029
052
052

0.41
0.47
051

052
053

051
0.45
0.45
047
OAB

0.62

0.65
0.69
0.72
0.71
0.73
0.73
0.67
056
OA9
053
0.54
0.56
0.58
OAB
0.48
OAS
OA4
037
055
053

10 4.39 27
12 457 33
15 455 42
16 4.33 45
16 4.31 45
14 428 39
12 4>6 33
10 4.24 27
6 4~ 16
8 4.20 22
11 418 30
10 416 27
5 414 13

4.11 2

ll 407 30
13
12 4.03 33
11 401 30
9 0.01 25
10 0.03 27
11 0.06 30
12 0.08
11 010 30

0.12
12 0.14 33
12 0.16
11 016 30
12 020 33
13 023 36
12 0.25
12 027 33
14 .0.29 39
14 051 39
14 053 39
13 0.35 36
11 057 30
10 0.40 27

Phase
Len t'e

10 4.43 0
10 4.41 27

052
052
055
OA1
OA7
0$ 1

0$ 2

0$ 1

OAS

OA7
OAB

4A1

451

4.18
4.16

4.11

20
20
24
31

24

12
16

10

16

0.62
0.60
0.65
0.69

0.71

OA9

057

4.01
051

0.1 0
0.12
0.14
0.1 6
0.1 8
020
023
025

029
051

055
057
OAO

26
24

18
20

24

24
24

24
26
24
24
29
29
29
26
22
20

Rnat with Ad trstments
Lan m De ho>

050

Max. Volts
Max. Depth ('A)

Length (ln.)
Av De h

0.74
3(LOO
0$5

20.79

0.74
31.00
0$5
16.96

0.42 30 051
0.00
Max. V

Max. Depth
Length

Av .De

olla
(%)

(tn.)
h

0.73
45.00
0$7

29.78

11 0.42 30
0.44

051 OA2

0.73
33.00
0$7
2154
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Unsd stedNDE

Crack 1 - MR + Point- Analyst 1

Table C-23

Sample 2-3H
Laboratory Specimen NDE Analysis

Un'»sted NDE

Crock 1 MR+ Point ~ Analyst 2

A»sl
Po scion De Volts h'I')

<.25
h Volts

0 OA)0

Len hl') De hl )
Finsl with Ad ustments A»sl

Poskion De h Volts Lenothre
%.29

Rnst with Ad ustrnents
h Volts Len ho) De hre

0.23 . 20 0.35
~0.21 20 0.38
<.)9 23 0.37
%. I7 26 0.41

<.)5 31 OA4
%. I2 34 0.35

10

12

A.23 20 IL35i
%.2) 20 028
%.19 23 027
%.17 28 041
A.IS 31 OA4
%.12 34 025

+21
%49
%.17
%.15
%.12

13
16
17
19

%.25
4).23
%.2)
%.18
<.16

23 0.35 8
23
20 024 7
20 0.37
23 026 8

100.4

%.25
A.23
<.2)
%.18
%.16

23 025
23 024
20 024
20 027 %21
23 026 %.1 8
29 04 %46

13

12
12
13
17

.10 5 024
%.08 14 023

N.IO 5 024
14 023

%40 %.14
%.)2 35 024 12

4.14
%.)2

32 OA3 %44
35 024 %42

19

%.06 43 0.14
<.04 56 028
%.02 46 0.43
0.00 34 0.45
0.02 28 0.49

15
19
16
12
10

&06 43 0.14

<.02 46 OA3
0.00 34 OAS

28 OAQ OA)2

24
31

19
16 %.01

6 023 2
14 022 5
32 023 11

55 027 19
47 0.42 16

%.05

<.OI

6 023 %.1
14 022 %.08
32 023 %.05
55 027 %.03
47 OA2 W.OI

19
32

0.05 31 OA9 0.05 31 OA9 OA)5 17 0.01 0.44 12 0.01 35 0A4 0.01
0.07 34 0.47 12 0.07 34 OA7 OA)7 19 0.03 32 0.51 0.03 32 051 0.03 19

0.11
0.13

40 0.40
40 0.41

0.09 43 046 15
14
14

0.09
0.11
0.13

43 OA6
40 OAO

40 OA1

OA)9

0.1 'I

0.1 3

24

0.1

32 0.49
35 0.46 12
44 0.45 15

0.05
0.08
0.1

32 OA9 OA)S

35 OA6 0.08
44 OAS 0.1

19

26
0.15 34 031
0.17 28 024
0.19 20 020

12

10
0.15 34 021
0.17 28 024
0.19 20 020

0.1 5
0.17
0.1 9

19
16

0.12
0.14
0.16

41 029
35 00

14
12

44 0.45 15 0.12
0.14
0.16

44 OA5 0.12
41 029 0.14

0.16

26
24

0.22 'I 4 0.18
0.24 3'I 0.11
0.26 17 0.15

Msx. Volts
Msx. Depth (%)

Length gn.)
Av De

022
024

14 0.18
0 0.11

OA9
56.00
0.49
28.80

024

049
31.00
049

1 5.94

0.19
021
023

29 024 10
20 0.19

Msx. Volts
Msx. Depth (SS)

Length (In.)
Av .De h

0.19
0.21
023

29 024 0.19
20 0.19 021

023
0.51
55.00
022

29.27

17
12

OSI
32.00
052
17.03
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Cock 1- MR+ Point- Analyst 3

Unad usted NDE

Table C-23 (continued)
Sample 2- 3H

Laboratory Specimen NDE Analysis

Unad stedNDE

Ctack1- MR+ Point- Analyst 4

Axet
Position De h

Pnase
te l.en

Rnal with Ad ustments
Volts Len htu De ht"

Axial
Poskion o Vole De h

Rnal with Ad ustments
Len hm De husVolts

%.30
%.28 46
%.25
<.23 6
%.2 1

%.19

0.35
0.19
0.34
022
024
0.43 %.19

022 %.23
024 %21
OA3 %49

020
0.18
0.16
0.14
0.12
0.09

27
0.00
025
031
0.40
0.45
045

10
12
13
14
14

020 0
0.18 27
0.16 33
0.14
0.12 39
0.09 39

021
OAO
OAS
OAS

020
0.1 8
0.1 6
0.14
0.1 2
Olt9

14
17
19
20
20

%.17 0.47 3 %17 OAT %.17 0.48 12 0.07 048 Oxt7 '7
%1S 10
<12 0
<10 0

0.50
0.45
0.38

%.15
%.12

176 %.10

10 0~ A.15
%.12OAS

028 %.10

0.05
0.03
0.01

081
050
0.45 13

0.05 30
300.03

0.01 36

041

OAS

0$5

oxt1

16
16

0.35 178 %.08 025 A.OS 45 16 %.01 45 OA3 A.ot

57
%.01 42

029
028
0.43

180 %.06
16 %.04
12 %.01

57
029 %.06
028 %.04
OA3 %.01

58
27
13

024
022

20
10

%03 58
%.05 27
%08 13

026
024

%.08

30
14

0.01 31 0.44 001 OA4 Olt1 15 %.10 16 024 %.10 16 024 A.t0
0.03 27
0.05 27
007 31
0.09
0.12 34
0.14 31

0%1
0.50
0.47
0.45
0.46
0.42

10
10

0.03
0.05
0.07

0.12
0.14

27
27
31

31

041 OAQ

tLSO Olt5
OAT OXt7

OA5 Oxts
OA6 0.12
OA2 0.14

13
13
15
16

15

4t.t 2
A.t4
<.t 6
<.18

27
19
19

025
0.43

026
026
0.00

10

%.12 30
4.14 30
<.16 27
418 19
%20 19

040
026
026

%.12
%.14
A.t6
A.t8

16
16
14
10
10

0.16 14

020
022

10
0.18 23

023
024
020
0.18

0.16
0.18
020
022

14

10

023 0.1 6
0.1 8

020 020
0.18 022

Max. Volts
Max. Depth (%)

Length (tn.)
Av .De

081
5(LOO
0.42

29.36

0%1
30.00

OA2
15.18

025 18 0.17
Max. Volts

Max. Depth (%)
Length (tn.)

Av .De

025
041

57.00
0.50
17.55

0.17 025
Oht

27.00
050
821
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Table C-24

Sample 2-4H
Laboratory Specimen NDE Analysis

Ctack 1 - MR + Point- Analyst 1

Unad usted NDE

Crack 1- MR+ Point Analyst 2

Unad usted NDE
Axial

Posaion
%.41
N.39
%.37

De h Volts
40 0.13
14 0.18
34 0.16 12

Volts
0.00
0.16
0.16

Len hut De htu
%.41

Rnsl with Ad ustments iuuat
Position De Volts

N.38 0 0.00
<.35 26 021

35 021

Phase
le

12

Rnat with Ad ustments
Volts Len hm De

021
021 %53

<.28

34 022
40 022
37 0.27
40 0.34

12

13
14

022
4122
a50

40
4151 41 022

38 027
%27 41 054
%25 41 0.47

14
13
14
14 OA7 425

41

41
41

4t.26 40 0.49 14
37 0.60 13
37 0.67 13

OA9

0.67

a26
4124

40
37
37

%22 38 058
%.20 38 0.65
47.18 41 0.71

13
13
14

05S %22
0.65 %20
0.71

38
38
41

<.20
4.17
W.t 5
<.13

%.07
%.05

40 0.73
40 0.81
40 0.91
43 1.02
43 1.19
43 127
46 128
46 1.14

14

14
15
15
15
16
16

0.73
0$ 1

0.91
152
1.19

128
1.14

%.20
a.ty
%.15
%.13

W07

40
40
40

46
46

%.16 41 0.79
A.t4

%.12
41 0$9

%.09 44 1.16
44 124

4.05 47 124
%.03 47 1.11
41 01 47 0.99

14
14

15
15
15
16
16
16

1.1 6
124

%.09

124 %.05
1.11 %.03
059 A.ot

0.79 <.t 6

0$ 9 <.14
0.99 <.12

41

41

47
47
47

0.00
0.02
0.04

0.08

56 0.84 19
59 0.73 20
49 0.64
43 0.64

17
15

46 1.02 16
52 0.94 18

152

0.73
0.02

46
52
56
59
49

0.01 52 0.91
0.04 55 052
0.06 58 0.71
0.08 49 0.62
0.10 44 0.63
0.12 41 0.69

18
19
20
17
15
14

051
0$ 2
0.71
0.62

0.69

0.01

0.06
0.08
0.10
0.12

52
55
58
49

41
0.10
0.12
0.14

40 0.71
40 0.72
43 0.61

14
14
15

0.71

051

0.10
0.1 2
0.1 4

40
40

0.14 41 0.70
0.1 7 44 059
0.1 9 38 050

14

15
13

0.70
059
050

0.14
0.17
0.19

41

38
0.17
0.19
021
023
025
027
029

34 0.44
25 0.45
25 059
14 027
3 0.19

12

37 0.49 13
34 OA4 12

049

045
059
027
050

0.17
0.1 9
021

025

029
14

021 35 0.43
023 35 0.42
025 26 0.44
027 26 058
0.30 14 026
0.32 3 0.18
0.34 0 0.00

12
OA3
042

058
026
0.18

021

050
022
054

35

26
26
14

olts
pth (%)

(tn.)
ll

Max. Y
Max. De

Length
A .De

128
59.00
0.70

Max. Volts 124
Max. Depth (y) 5tLOO

Length (tn.) 0.72
Av De h 37.81
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Table ( 24 (continued)
Sample 2- 4H

Laboratory Specimen DE Analysis

Crack 1- MR+ Point- Analyst 3

led NDE

Crack 1- MR+ Point- Analyst 4

Unad stedNDS
Axial

Poskion Vcas
Phase

le

Rnsl with Ad ustments
Len h'uVolts

AxialPosition'haseVolts !e Volts Lan hu'e her
Rnsl with Ad ustments

%.37
%.35
&.33
%.31
%.28
47.26
A.24

14
31

46
46
42

0.18 3 0.16
5 O~

021 9 021
11 022

027
13 028

022
027
028

13 032032
OA5 12 OAS

14
31

46
46
42

0.30
048

042
OXO
0.18
0.15

25

42

0.00 3 OAO
034 8 0.14
022 9 0~
036 11 036
035 15 035
039 13 039
051 15 051
0.62 15 tL62

030
048
026
044

020
0.1 8
0.1 5

25
30
42
36
42
42

%.20
%.18
%.15
%.13

%.07
%.05
%.03

0.02
0.04

0.08
0.11
0.13
0.15
0.17
0.19
0.21
0.24
006
0>8

46

42
42
42
42
46
46

31
42

31

27
23
18

060
0.56
0.80
0.90

1.19
1.27
1.26
1.13

0.83
0.71
065
0.64
0.7'I
0.71
0.60

0.43

0.39

11 0.60
13 056
11 OAO
1 t 0.90
12 1.00
12 1.19
12 1M
12 126
13 1.'l3
13 1.00
15 0.92
17 083
17 0.71
11 0.65
10 0.64
9 0.71
12 0.71
11 0.60
9 052
10 OA3
8 OA3
7 036
6 039

%.18
WAS
%.13

%.05

oxra
oxr6
0.08
0.11
0.1 3
0.1 5
0.17
0.1 9
041
044
046
048

46
38
38
42

42
42
46
46

31
42

31

0.13
0.11
0.09
0.07
0.05
0.03
0.01
%.01

%.10
%.12
%.14
%.18
%.18
%.21
A.23

39
39
45
48
55
55
51
45
45
45

42
42
39
39
39

42
42

42

0.72 14 0.72
0.70 14 0.70
0.64 16 044
0.65 17 0.65
0.74 19 0.74
085 19 OAS
0.94 18 084
1.02 16 14)2
1.15 16 1.15
127 16 127
tXS 15 1~
1.16 15 1.16
1.00 15 txxr
0.89 14 OA9
0.80 14 OAO
0.71 14 0.71
0.65 13 OPS
F57 13 0$7
OAO 15 OAO
028 15 028
0.18 17 0.18
0.16 15
0.00 11

0.1 3
0.1 1

0.09
0.07
oxrs

0.01
%.01

%.06
%.08
%.10
%.12
4'
%.16
%AS

39
39

51
45
45
45
42
42
42
39
39
39
36
36
42
42

14 0.31 030
OD2
orts

pth (SL)
(tn.)
h

Max. V
Max. De

Length
A De

5 031 14

127
QLOO

0.69
36.93

Reversed Srgn Mruc Volts 1M
Max. Depth (%) 55.00

Length (In.) 059
Av . De h 39.57
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Crack 1- MR+ Point - Analyst 1 Crack 1 - MR+ Point - Analyst 2

Unad usted NDE Unad etedNDE
Rnsl wtth Ad ustlnenls Axial

Positkr>
4.47

Rnal with Ad'strnentsAnal
PosiCion Lend.hu'olts Len hu> De hre tan h~ De hraVoas Voas Volts

46 160.07 0.00 %.47 %47
2677%.52 %.45 20 022 13%.45

0.04 21<.50 A.43 26 024 %.43 26 024 17
25 0.11 26%.47 %.40 025 %.40 26 17

15 .45%.45 45 0.07 0$7 %45
020 4>.43

%.38 26 027 %.38 26
%.36 29

17
W.43 2525 020 034 10 024 19A.43 16

0.2425 %.41 25 024 %.410.41 16 OA4 2'I
2525 026 4>.39 026 <29

028 %$7
027

N.39 16 0.53 12 N.32 35
%.30 38
<27 35

0$3 24
.37 25 %.37 25028 16 0$4 13 0$4 26

8 %.35 23%.35 23 0.37 15 0.55 0$5 2412
12N.33 0.44 %25 29 10 190$5
13 %.30 3737 0.53 0$3 %$0

0$5 %.28
0$6 <26

24 %23 29 %.23 29
%.21 32
%.19 . 32

0$ 1 190$ 1 10
37 13 %.28 37<.28 0.55 24 32 0$0 0$0 %21 21

12 A.26 344>.26 0.56 %.19 32 0$3 A.t9 21
31 0$5 %24 0$d<.24 0$5 %.16 32 %.16 32 A.t6 21

4>.22 28 10 %22 28 0$3
0$2 <20

%.14 29
%.12 26

'1918 0.57 10 .14 29
%.12 26

%.14
31 310.52 <.12 17

%.1 8 31 0$4 %.1831 0.54 A.IO 26 47.10 26 170.45 A.t0
31 31 0$9 <.154>.15 0.59 A.t5 N.OS 26 %.08 26 <.08 17

%.13 28 10 %.13 28 0$8 %.13O.SS 18 41 0.61 0.61 2814 41
25 25 0$ 10.51 16 0.70 15 0.70 30
25 %.09 25 046 %.090.46 16 A.OI 47 0.71 47 0.71 A.ot 32%.01
25 0$2 %.07 25 0$2 %.07<.07 16 0.01 47 0.61 16.00 0.01 0.61 0$ 1 32
40 14.00 %.05 0.63 W.OS

0.72 %.03
0.73 0.00

063 0.03 70 0$2 24.00 0 03
21.00 0.05
15.00 0.07

70 47
43 15.00 430.72 28 0.05 61 0.48 61 410.48

16.00 0.00 4846 0.73 0.07 0.47 300.00 0.47 OA)7
16.00 0.02 46 0$3 00246 0.63 30 0.10 0.48 11.00 0.10 32 0.1 0 21
24.00 0.04
21.00 0.06
15.00 0.08

71 0$3 0$4
049 OA)6

OA9 OA)8

0.12 3271 0.53 11.00 0.12
12.00 0.14

0$2 0$2 0.1 2
0.49 240.06 40 0.'I 4 35 0$2 0$2 0.14

43 049 0.16 35 12.00 0.16 35 240.08 28 0.54 0$ 4 0.16
11.00 0.10 31 OA9 0.100.10 31 0.49 0.18 35 0.57 12.00 0.18 0.57 0.1 8
11.00 0.12
12.00 0.14
12.00 0.17

0.53 31 0$3 0.12
0$4 0.14
0$6 0.17

13.00 021
13.00 023
14.00 025

0.55 260.12 31 0.21 0.55 021
0.54 0.23 38 260.14 0.52 0.52 023
0.56 28O.I7 41025 0.53 41 0.53

12.00 0.190.59 0$9 0.19 260.19 027 0.59 13.00 027 0.59 027
37 0$7 13.00 021

13.00 023
15.00 025

37 0$7 021
0$3 023

21021 24 029 0.61 11.00 029 0.61 029
37023 37 24 021 0$7 021 0.57 021
43 0$ 1025 43 0.51 28 024 0$3 S.CO 024 0$3 15

15.00 0270.58 0$8 027 800 026 23 15027 28 026 OAT 0.47 026
14.00 029
11.00 021
11.00 tee

0.60 40 0.60 029
0$7 021
0$2 0$4

26 10.00 028 29
11 00 040 32

028 19029 028 OAI 0.41
0$7 31 0.40 32 026 040 21021 20 036

310$2 OA2 023 13.00 0.42 023 OA2
10.00 0.36 2828 OAS 026 18 0.44 41 028 14.00 028 280.36 0.44 41

37 13.00 028 37 OAI 0.00 0.47 047038 0.41 24 0.47 0.00 0.00
1200 0.40 34 021 040 Max. Volts

Max. Depth (%)
Length On.)

Av De h

0.74
47.00
0.91
22A9

0.40 0.31 0.71
Taoo
0.94

13.00 0.42 37 021 04237 031 240.42
14.00 40 029 OA4

023 OA6

40 029 OA4 26
1600 0460.46 46 023

56 0.18 19.000.48
0.13 21620.51
0090.53

1852 0.110.55
150.57 0.11

49 0.11 170.59
49 0.11 170.61

Max. Volts
Max. Depth (St)

Length (In,)
Av De h

0.73
71.00
0.91
3421

0.73
46Ak>

021
2223

C<5

Table C-25
Sample 2-5H

Laboratory Specimen NDE Analysis



Table C-25 (contin tied)
Sample 2- 5H

Laboratory Specimen NDE Analysis

Unsd stedNDE

Crack 1 ~ MR+ Point- Analyst 3

Uns sted NDE

Crack 1- MR+ Point Analyst 4

42 0.06

Phase
An le

'l2
Lenotttn

Rnsl with Ad ustments
Volts Lan h'u

Axial
Position
<.13

Volts
0.00

Phase
A

12 <.13

Rnsl with Ad ustments
Lan h'~ De hte

%.13
63 0.04 18 0$2 41.11 30 0$2 441 18.81

A.46 42 0.07 12 0.49 12 0.49 %.09 20.69
18 0.12 4I.43 0 0.07 %43 %.07 45 0.48 16 a.07 45 %.07 2821

%.41

%.37

0.15
23 0.13
18 023

%.41
4I.39
4I.37

23 0.15 %41
23 0.13 %$ 9
18 0~ %$7 7AO

67
0.00 45

0.49
0.54
0.64

23
16

&02 67
0.00 45

0.49
0$4
0.64 0.00

40.12
42.00
28.21

18 046 %.35 18 046 %$ 5 0.02 42 0.72 15 0.02 26.33
14
14
18

0.18 5
005
0.31 41.28

'l4 0.18
14 0~
18 0$ 1 4748

5.75
5.75
740

0.04 42
0.06 39
0.08 33

0.70
0.60
0.50

15
14

42
39

0.70
0.60

0.04 26 33
0.06 24.45 ~

O.OS 20.69

4I.24

%.19
%.17
%.15
%.13

23 0.47
0.39

14

27
27 0.53
27 0.58
23 0.57

0.54 5
0.51

4I.26
%.24

%.19
%.17
A.IS
41.13

27 0$ 1 %49
27 0$3 4I47
27 0$8 W.1 5
23 0$7 %.13

23 047 4IN6
14 0$9
14 0$4

945
5.75
5.75
11.10
1'I.10
11.10
9AS

0.10
Max. Volts

Max. Depth (%)
Length an.)

Av .De h

0.10
0.72

67.00
023

0.00 0.10 0.00
0.72

42.00
023

25A7

0.5 18 0$ %41 7AO
18 0.46
12
31

35 0.73
30 0.74 12

0.02

18 OA6 %.09
12 0$3 %.06
31 0.64 %.04
35 0.73 %.02
30 0.74

740
4.93

1 2.74
14$ 8

0.02 37 0.65 13 37 0.65 0.02 1541
0.04
0.05

38 0.58
73 0.53 21 0.05 73 0$3

OAI4 15.62
30.00

0.07
0.09
0.11
0.11

63 0.48
32 0.53
19 0.55

0.4827

18 0.07
0.09
O. I 1

0.11

63 OAS
32 0$3
19 0$5
27 048

0$7
0$9
0.11
0.11

13.15
741
11.1 0

0.13 17 0.6 0.13 17 0.6 0.13
0.15
0.18
02

21

31

0.61 0.15
0.18
02

21 0.61 0.15
23 0.62 0.18
31 0$ 8

9AS
12.74

022 34 0$6 10 022 34 0$6 0~ 13.97
044 27 0$2 024 27 0$ 2 004 11.1 0
026
OZS

38 0.45
34 0$3 10

026
028

38 OAS ON6
OZS

15.62

0$ 1

0$3
0.35

34 0$5
0$

23 046

10 031
033
0$5

34 0$5 0$ 1

23 OAS 9A5
0.37 23 OZ 037
0.39
0.42
0.44
0.46
0.48

49 0.16
57 0.14
57 0.13

0.12
0.11

14
16
16
18
15

0.39 0 0.16 0$ 9

89 0.07 26
nits

pth (%)
(In.)
h ~

Msx. V
Max. De

Length
Av De

0.74
73.00
0$2

25.51

0.74
30.00
0$2
10AS

C-46



Crack 1- MAe Pdnt - Analyst 1

Table C-26

Sample 3- 3H
Laboratory Specimen NDE Analysis

Crsck1-MA+Pdnt Analyst2

Axial
Position

Unad sled NDE
Phate Rnal with Ad ustments

De Volts le Volts Len h De h
NDD

Axial
Poskiotl

Unad stedNDE
Phaae Rnal with Ad ustments

Oe Volts le Volts Len h De h
NDD

Crack 1- MR+ Point - Analyst 3 Crack 1- MA e Pdnt- Analyst 4

Unad'ted NDE
Axial Phase Rnal with Ad ustments

Position De Volts le Volts Lsn h De h
NDD

Axial
Poshion

Unad ared NDE
phase Rnsl wllhAd Ustments

Voas Volts Lsn h De th
ND DATA

Crack 1- MR+ Point- Analyst 1

Table C-27

Sample 3- 4H
Laboratory Specimen NDE Analysis

Crack 1- MR+ Polnl- Analyst 2

Unad usted NDE
Axral PhaSe Rnal with Ad ustments

Positicn De h Volts An le Volts Len h Oe h
NDD

Axial
Position

Unad usted NDE
Phase Rnal with Ad ustments

De Volts le Volts Lan h De h
NDD

Crsck1 MA+Pdnt-Analyst3 Crack1 MR+Pdnt-Anatyst4

Unad sled NDE
Aeat Phase Rnal with Ad ustments

position De h Yeas An le volts Len h De h
NDD

Axial
Position

Unad sted NDE
Phase Rnal with Ad ustments

Voks 'ie Volts Len h De h
NDD

Table C-28

Sample 4- 4H
Laboratory Specimen NDE Analysis

Axial
Postdon

Crack 1-MR+ Point- Analyst 1

Unadjusted NDE
Phase Rnal with Ad ustments

Volts Lan h De
NDD

Axial
Position

Crack1-MA+ Point-Analyst 2

Phase Rnsl with Ad ustments
Volts An Volts Len h Oe

NO DATA

Crack 1 - MA+Pdnt - Analyst 3

Unad stedNDE

Crack 1- MAe Pdnt Analyst 4

Unad stedNOE
Axud

Posh kxr De
Phase Rnal with Ad ustments

Volts le Volts Lan De
NDD

Axial
Position

Phase Rnal with Ad ustments
De Volts An le Volts Len h De h

NO DATA

C-47



Crack I -MR+ Point Analyst 1

Unad stedNDE

Table C-29

Sample 5-1H
Laboratory Specimen NDE Analysis

Unsd usted NDE

Crack 1 ~ MR+ Point- Analyst 2

Axtat Phase Rnal with Ad ustments
Position De h Volts te Votts Len h De h

NDD

Atcat
Position

%.19
%.17

Voss
0.00
0.08
0.10 12

%.21
<.19
%.17

Rnsl with Ad ustments
Lan hm De t»

%.21
%$ 9
%$ 70.1 0

%.15 31 0.13 10 .15 0.1 3 %$ 5
%.13 38 0.14 12 %.13 0.14
%.12 47 0.19

027
039
OA2

15
14
14
14

<.12
%.10

47 0.1 9

039
OA2

A.12
MAO

%.06

31
31
31

50 0.45 16

000
41 OA6

OA4
OA9

13
16
12

0.00
0.02

OA6

OA9

%.02

0.02

0.05
0.07

0.11

35 0$ 5
38 0$ 2
38 0$ 1

38 0.47
38 OAO

12
12
12
12

0.05
0.07

0.11

0$2
0$ 1

OA7
OAO

0.05
0.07
0.09
0.11

27

27
0.13
0.15

31

35
033
026

10 0.13
0.15

31

35 026
0.13
0.15 25

0.17
0.18

28 0.17
0.00

Max. Volts
Max. Depth (56)

Length (In.)
Av .De h

0.17
0.18

28

0$5
50,00
0.39

0.17
Oj>0

0.17
0.18

0$$
3$.00
0$9

2$ .43
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Table C-29 (continued)
Sample 5-1H

Laboratory Specimen NDE Analysis

Crack 1-MR+ Point-Analyst3 Crack 1- MR+ Point- Analyst 4

Axial
Position

Unedged NDE

Volts Len,hro
Rnal Ielth Ad ustments

Lan hro De hreVolts

Unadivsted NDE
Axial Phase Rnal with Ad Ustments

Pceiten De Volts An Ie Volts Len h De h
17

%.20 22
0.18 19

0.07
0.10
0.15

14.00 4I.22
15.00 <.20
14.50 <.18 19

027
0.10
0.1 5 %.18

12
NDD

%.16
~0.13
0.11

%.07

23
25
21
25

0.17
021
020
0.41
0.46

14.50 <.16
15.50 %.13
1800 %.1 I
15.00 %.09

.07

19

23
25
21
25

0.1 7
021
020
OAI
OA6

a.t6
%43

<.09

13
14
12
14

%.05 27

%.01 25

0.48
0.49
0.47

16.50 %.05
13.00 %.03

%.01
19
25

048
OA9
OA7

%.05

%.01

15

14
0.01

0.05
0.07
0.10
0.12
0.14
0.16
0.18

17
15
17
17
19
17
15
15
13

053
058
085
0.54
0.49
0.44
027
020
021

13.00 0.01
12.00 0.03

0.05
0.07
0.10

13.50 0.12
0.14

12.50 0.16
12.50 0.18

17

15
17
17
19
17
15
15

049

027

021

0.01

OXI7

0.1 0
0.12
0.1 4
0.1 6
0.1 6

Max. Volts
Max. Depth tgt)

Length gn.)
Av .De h

058
27.00
0.40
18.83

048
15.00
OAO
10A6
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Crack 1 ~ MR+ Pdnt - Analyst 1

Table CCO
Sample 6-1H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Pdnt- Analyst 2

Anat
Potitnn

Unad'usted NDE

h Volts
Rnat with Ad Ustments

Volts Lan hu) De hre
Anal
Position

Unad usted NDE

De Voks
Rnal with Ad ustments

De treVolts Len h'u
447 74 0.07 25 4.41 0.00
44s 98 0.08 4.39 55 029 19 429
4.42 100 0.14 47 0.40 16 040 47

56 0.30 19 030 4A0 am ss 035
46 0.42 16 OA2 46 67 032 23 OD2 67

19
23

036 ass
032

4.31
428

58 057
61

20
61

4.32 59 0.58

4 27 59 1.69
21

1.69

59
62
59

426 58 1.65
4.24 61
4.22 67 1.73

21
23

4~4 61

425 1.93 21 62 70 1.69 24 1.69 70
423 68 1.77
421 71 1.73

4.13 71 244
410 68 221
4.08 65 220

4.19 65 2.02
4.17 65 2.30
4.15 68 2.31

23
24

24

a>t
202 4.19
230 4.17

4.15
4.13
4.10

71
65
65

71

4.17
4.15 64
4.13
4.11

4.07

67
70
67

225
2.18
2.15

64 2.14
4.04 64 2.10

23
24

13ls

2.1 8
2.1 5
2.1 4
2.1 0

4.17
4.15
4.13
4.11 70

65 2.16 2.16 4.06
235 4.04

0.00
0.02

1.97
67 2.01

22
23

1.97
2.01

O.CO

65 2.02
68 2.07

242 4.02 0.04 73 2.13
0.06 70 228

25
24

2.13
70

004
74
71

71

2.19

2.17

25
24

24

2.1 9

2.17

74
71

71

0.09
0.11
0.13
0.15

67
70
67

2.11
1.98

23
24
23

2.11
1.98
1.90

0.1 1

0.13
0.15

67
70

0.11 68 2.03 23 0.11 68 0.17 61 21 1.96 0.17 61

0.13 65 1.95 1 Jls 0.13 0.19 61 1.77 21 0.1 9 61

0.15
0.17
0.19
021

65 1.91
65 1.81
68 1.63
65 1.45

23

0.1 5
0.17
0.19
ONt

65
022
0.24
0.26
0.28 52

1A2
124
1.05

22

18

1.60
142
1Z4
'1.05

004
046
OD8

55
52

023 62 126 21 126 62 0.30 52 0.90 18 0.90 000 52
0.26 62 1.06 21 026 62 0.32 0.77 15 0.77 042
028 62 0.91 21 0.91 028 62 0.35 55 0.54 0$4

030

034
036

0.40

71
62

023
0.1'1

56 0.10
0.0871

56 0.79
56 0.55

19
19
24
21

24

0.79 030
032

56
56

0.37
049

70 0.22
0.00

24

Max. Volts
Msx. Depth (%)

Length (ln.)
Av .De h

229
73.00
0.74

60AO

Max. Volts
Max. Depth (%)

Length gn.)
Av .De h

74.00
0.74
6283
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Table C<0(continued)
Sample 6-1H

Laboratory Specimen NDE Analysis

Crsckt-MR+Point Analyst3 Crack 1- MR+ Point - Analyst 4

Axial
Position

%.45
A.43
%.41

Unsd stedNDE

77 0.07
0.08

100 0.14

22

Rnal with Ad'ustments
Volts Len h<» De hte

Una ed NDE
ANat

Position Detxn Volts
0 000

%.33 64 0 27
%.31 58

21

20

Final with Ad ustments
Volts Len hu'e
0.00

58
0.39

<.37
0.31

46 0.41
60 037
67 034

21
13
17

0$ 1

041
0$7

46

67

<.29 61 0.80
<46 61
A.24 61 1.0S

61 128

21
21
21
21

0.80
0.92
1.08
148

R.24

61

61
61
61

0.24

67
57 0$9

63 5 1.92
66 5 2.00
70 1.92

16
16
17

1 tLS

17.5
17

131
0$9 %$ 0
1$2
1.92 426

70

<40 67 1.47
<.18 67 1.65
%.16 64 1.81
O.14 64 1.90
<.12 67 1.95
<.10 67 2.04

23
23

23
23

147
1.65 R.ts
1.81 a.\6
1.90 %.14
1.95 %.12
2.04 A.to

67

%.2 1 67 1.79
0.20 64 2.33

70 1.74%.19

19
15

20

1.79
2$3 %20
1.74 %.19 70

%.07 70 2.18
%.05
%.03 70 230

24
23
24

2.18 4.07 70
%33 %.05: 67

70
0.17 65.5 2.33

67 2.58<.15
17
16

a.t7
<$ 5

66
67

%.01 74 2.15
0.01 67 2.05

25
23

2.15
2.05

%.01
0.01

74

A.t3

%.07

%.02
0.00
0.02
0.05
0.07
0.09
0.11
0.13
0.16
0.'1 8

022
024

0'49

70 2$0
64 2.50
60 2.57
56 2.58
56 2.48
56 242
60 2$2
57
67 2~
67

2'7

2$8
67 221
67 2.08
63 2.01
60 1.97
60 1.87
63 1.68
63 1.49
57 tM
57 1.10

17
15
14

13
13
13
14

16

19
19
19
19
18
17

17
18
18
16
16

2.08
0.11
0.13
0.16

1.97 0.18
1$7
1.68
1A9
129
1.1 0

024
026

%.1 3
2$0 <.11
2$7 <.09
2$8 <.07

70

60

56
56
60

60

67 1.97
0.05 64 2.05
0.07 64 2.08
0.10 64 2.18
0.12 67 220
0.14 67 223
0.16 67 230
0.18 64 224
020 67 1.96
022 70 1.73
024 64 1.79
026 61 188
029 58 1 $9
0.31 64 1.010'4 0$3
0$5 70 033
0$7 58 036
0$9 48 OAO
0.41 67 027
0.43 87 0.13

23

23

23
24

21
20

24
20
17
23

1.97
2.05
2.08
2.18
200

1.73
1.79
1$8
1$ 9

0$ 6
OAO

0.05
0.07
0.1 0
0.1 2
0.14
0.16
0.18
OM

0>4
026

0$ 1

033

039
OA1

70

61

70

48

0.31 57 0.96 16 0$ 1 0.45 87 O.OS 29
0.33
0$5
097
049
0.42
0.44
0.46
0.48

0.86
42 0.62
73 032
57 0.13
38 0.13
73 0.10

0.08

94

15
12
21
16

21
27
31

39

086
0.62

Max. Volts
Max. Depth (%)

Length ttn.)
Av De h

42

70.00
0.76

59.63

0.48 83 0.06
0 0.00

28

Max. Volts
Max. Depth (%)

Length on.)
Av .De h

233
74.00
0.76
62.75
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Crackt-MR+Pdnt Analystl

Table C<1
Sample 6-2H

Laboratory Specimen NDE Analysis

Crack 1 MR+ Pdnt Analyst 2

Axial
Positon

445

Unad usted NDE

Volts
0.05 37

Final with Ad ustments
Volts Lan "> De hre

Anat
Position

Unad usted NDE

Voss
0.00

Volts Len hu'e hre
ansi whh Ad ustments

441
439
4.37

428
426

81

37
52

0.08
0.08
0.09
021
042

1.18
1A7

27
26
13
18

23
21

OAS aD9
021
042

1.04
t.ts aaa
1A7

52

62
68
62

425

4.18
4.16

55
61

61
61

61

0>t
0.51
0.83
1.01
1.14
1A4

13
18
19
21
23
21
21

21

OZt
051

1.01
1.14 425

4.18
2416 4.16

38
52

61

61
61

61

424 1.70 21 1.70 a>4 61 2.19 21 2.19 4.14 61

4.17
4.15
~0.13
0.11

71

65

2.11
225
2a'I
2.40
2.51

21

21

23
24
22

2.11
225 4.17

4.15
2AO 4.13

4.11
71

4.12
4.10

4.01

70

61

70

2.45

1.95

24

21

24

225 4.12
a.to

2AS 4.07
2A3 4.05
220 a.o3
185 4.01

67

61

70

~007
2A9
226

21

23
2A9 4.09
F26 4.07

62 0.01
0.03 67

1.76 23
23

1.76 0.01

2.01 24 2.01 4.05 71 0.06 67 23 1.62 0416

0.00
002

71

1.81 23
23
23
24

1.S1 4.03
1.68
1.66

71

0.08
0.10
0.12
0.14

70
73
67

2.11

25
23

1.60
1.65
1.90
2.1 1

0.08
0.1 0
0.1 2
0.1 4

70
73

0.06 74 1.70 25 1.70 0.06 74 0.17 67 23 1.96 0.17
0.08
0.10
0.12
0.15
0.17
0.19
021
023
025
027
030

59

1.95
2.17
2.01
1.87
1.81

1.46
145

0.86
0.61

23

23
23

21

21

19
19

185
2.17
2.01

1.81

1A6

046
0.61

0.1 0
0.12
0.1 5
0.17
0.19
021

ODO

59

0.19
021
023
025
027
OM

034
OM
OM
OAO

67

61

61
58
55
55
67

1.76
1.59
1.42
1.21
1.01
0.84
0.65
0.50
0.45
0.00

23

21

21

19
19

23

1A2
1.76
1 89
1A2

0.1 9
021

025
OZ7
030
OD2

006

61

61
58
55

032
034
038 74

0.52
0.48
0.32 25

082

Max. Volts
Max. Depth (%)

Length (in.)
Av De h

241
74.00
0.71

61'ax Volts
Ltax. Depth (%)

Length (tn.)
Av De h

2A5
73.00
0.72

60.82
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Table C41(continued)
Sample 6- 2H

Laboratory Specimen NDE Analysis

Crack 1 ~ MR+ Point - Analyst 3 Crack 1- MR+ Point Analyst 4

Ax>al

Positkx>

Unad StedNDE

De h Vo>4
94 0.07 39

Falsi with Ad Ustlnents
tan ko> De h">Volts

A>oat

Possion
N.39

Una sted NDE

Deoth Volts
000 16

Volts tan ho> De ln>
4nal wtth Ad r>stn>ants

<.40
%.38
A.36

%.27
<.25
%.23
%.21
%.19
<.16
%.14
%.12
<.10

<.01
0.01
0.03
0.05
0.08
0.10
0.12
0.14
0.16
0.18
021
023
025
027
029
021
024
026
028
0.40

92

53
57

67
70

57

67

57

67

57

57
53
49
49

53.5

0.07
0.09
0.11
024
0.52
0$4

1.18

1.73

2.12
226

2A2
2.52
2$ 1

227

1.82
1.70
1.69
1.69
1.77

1.07
0.91
0.71

0.55
029

27

10
15
16

18
17
17
17
18
18
18
19

18
16

18

19
17

16
'17

18

17
16
17

18
17
17
18

17
16
15
14

14

15.5

0.11
024
0$2

1.18
1$0
1.73
1$ 2
2.12

2$2
2$ 1

2.00
1$ 2
1.70
1.69
1Ai9

148

021
0.71
0$3

a$ 0

%.19
%.16
%.14
%.1 2
<.10

A.ot
0.01

0.1 0
0.12
0.14
0.16
0.18
021

027
029
021

026
028

70

67
60

60

60

60

60

49

%.37
<.35

%.28
%28
N.24

<.20
4>.18
4>.16
%.13

%.01
0.01
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
021
023
025
027
029
021

025

0.40
0.42

61
58
55

67
67

70
67

67
70

70

61

61

61
51
51
42

0.17

0.46
0.64
0.88

127
1.47

1$7

2.12

1.65

1.65
1.67
1.82
2.02
227
2AS
2.48
227
228
221
2.05

1A2
1.14
0.99
0.78
0.47

0.08
0.08

26
22

20
19
20

23
23

26
24
23
23
23
24
22
22

24

22
21

21

22
23
21

18
15

28

37

0.17

OA6

0$8

1A7
1$2

2.12

1$ 2

245

228

1.66
lA2
1.14
0.99
0.78
OA7
020
0.09

%$0

%.1S
446
%.13

%.07

A.ot
0.01

0.06
0.08
0.10
0.12
0.14
0.16
0.18

025

021

025
028

61

55

70

70

70

61

61

67
61

51
51
42

Max. Volts
Max. Depth (%)

(4>neth (tn.)
Av .De

2$2
7000
0.74

0.00 41

Max. Volts
Max. Depth (%)

Length (trx)
Av .De h

2A8
77.00
0.75
6t>89

C-53



Table C<2
Sample 6-3H

Laboratory Specimen NDE Analysis

Chick 1 ~ MR+ Point - Analyst 1 Clack 1 - MR+ Point ~ Analyst 2

Axial
Position

4t.46 98
Voas

Unad usted ttDE
Rnal wtth Ad ustments

De h<eLen hueVolts
Ax4tt

Position
<.37

Unad usted NDE

Volts
0.00

Lan hui De Iu
Rnal with Ad ustttlents

W.44
%.42
%.40
%.37
%.35

%.31

%.27
%.25

%.18
%.16
%.14
<.12
%.10

%.01
0.01
0.03
005
0.07
0.09

87

74

43
56
65

65
65

59

65

0.06
0.07
0.14
0.17
031
0.66
0.89

1.18

142

1.70
1.74

1.95

1.89
1.81
1.81

1A4

25
21
21
15
19

23

21

20

22

23

21
21

23

021
0.66 <23
0$9
llt2
1.1 8
128
142
122
145 %26
1.70 %.16
1.74 41.14

120 EL12
W.to

1.95
1.99 4x05
129

%.01
OXt1

005
OAIT

62
59
59

68

62
62
65
68
65

426
4123

%.17
%.15
%.13
<.10

0.00

OX5
0.07
0.09
0.11
0.13
0.'l 6
0.18
020

55
47

61

67

61
61

67

61

55

0%1

0.87
0.99
1.15

1.48

1'.61

1.70
1.75
1.79

1.76
'1.76

1.78
1.59
1.40
127

121

19
16
19

23

20
20

23
22
21
21

23

21

19

021

0$7

1.15

1.61

1.70
1.75
1.79

1.76
1.76
180
1.78
189
1AO

120
121
126

4.19
%.17
%AS
%23
MAO
%.08

%.02

0.05

0.11
0.13
0.16
0.18
020

47
55

61
58

61
61

61

55
68

0.12
0.14
0.16
0.18
020

024
026

59

59

123
125

124

089

21

19

19
19
21
20

120

122
124

029

0.12
0.14
0.1 6
0.1 8

024
026

62
59
56
69
56
56
62
59

022
024

029
031
033
025
037

55
55
61

47

128
121

0.86
0.79
0.62
0.42
0.00

19
19
21

16
15
15

128
121
1.00
026
0.79
0.62
OA2

022

026
029
021
023
025
027

55
55
61
58
47-

029
0.31
0.33
0.3$

46

37

0.81

OA4
025

16
15
15
13

081
021

OA4 023

46 Max. Volts
Max. Depth (Ss)

Length (ttL)
Av De h

124
67.00
0.71

5727
0.37
0.39
0.41 43

0.13
0.12
0.10

21
16
15

0.13 027

Max. Volts
Max. Depth (4)

Length (ttL)
Av .De

129
68.00
0.72
5726
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Crack 1 - MR 4 Point - Analyst 3

Unadiusted NOE

Table C42 (continued)
Sample 6-3H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point- Analyst 4

Unad stedNDc
Axial

Posslcn De
4.42 92
4AO 80

53

Volts
0.06
0.08
0.16
0.18

27
23
18
15

Volts Len hu'e hi'>

0.16 428
0.1 8 426

Final wlulAd ustments Axal
Position

4AI
4.39
4.37

91
94
87

Volts

006

0.10

174
47
31

29

Anal with Ad ustments
Len hro De hrnVolts

'0.23 67
420 67
4.18 63
4.16 63
4.14 60
4.12 60
4.10
4.07 63
4.05 63
4.03 53

534.01

4.33 53
49

429 49
427 67
425 70

0.32
0.64
0.90

1.16

1.61

1.69
1.74
1.79

1.93

1.86

15
14

14

19

19
19
18
18

17
17
18
18
15
15

022
0.64 421
020 429
1AIO

1.16 425
126
150 420
1Ait 4.'IS
1A'A 4.16
149 4.14
1.74 4.12
1.79 4.10
1AI2 4.07
1AI3 4.05
1AI6 4.03
146 4.01

49

70

60
60
60

4.31
4.28
426

4.18
4.16
4.14
4.12

4.07

51
42
48

61
55
55
58

58
61

67

61

0.14

066
0.82
0.90

124

128
124
123

1.46

27
18
15
17

21
19

21

23

21

026

1AIS
124

128
124

1A6
145
1AI2
1AIO

428
426

4.18
4.16
4.14
4.12
4.09
4.07
4.05

42
48

61
55

61

61
0.01
0.03
0.06

67

57

1.78
1.78 18

16
18

1.78 0.01
1.78 OAa
1A!4 OPS

1AIO OAIS

4.01
0.01
0.03
OAK

67
1.81

1.89
1.97

22

23

140
1AI1

129
1.97

4.01
OAI1

OAIS
0.10 67
0.12 63
0.14

1.44
19
18
17

1.64 0.10
0.12
0.14

0.07
0.10
0.12 58

1.81
1AI2
1AI1

OAI7

0.1 0
0.12

0.17 57 123 16 123 0.17 0.14 61 21 0.14 61
0.19 53
021

124
128

15
15

124
128

0.1 9
021

0.16
0.18

81 21 1.68 0.16
0.1 8

61

023 57
025 57
027 63
030 60

122

0.87

16
16
18
17

120
122 025
1AI2 027
OAI7 020

022
024
027 67 1.15 23

1AS

1.1 5

020

024
027

0.34 46
0.81
0.65

15
13

021 022
46 0.31

61
51

0.99
0.85

21
18 021

61

51
0.36
0.38

42
31

0.44
0.26

12 OA4 026
026 028

42
31 0.35

48
58

0.60
029

17
20 029 025

48

040 34 0.16 10

Volts
Depth(%)
gth Ors)
De h

Max.
Max.

Len
Av .

0.16 OAO

126
70.00
0.78

SL56

027
039
0.41
0.43
0.46

61 0.16
0.13
0.08
0.06
0.00

21

26
28

28
Max. Volts

Max. Depth (%)
Length On.)

Av De h

'IAI7
67.00
OAIS

5L1 9
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Table C<3
Sample 6-4H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point- Analyst 1

Unsd sled NDE

Crack1-MR+ Point- Analyst 2

Unsd ted NDE
Axial

Possen voas
Rnal wtth Ad US'llnenta

De h'eVolts Lan ol
Axssl

Position Vmi
Rnsl with Ad ustments

Volts Len «r

a.26
a.24
a.21
a.19

0.13
0.15
025
0$5

19
15
12
12

0.1 5 a24
a.18 44
a.15 52

0.00
0$2

0.99

0 0$0 a22
'll 0$2 a20
15 0$4 a.18
18 0.99 a.15

32

52

a.13
a.11

59
59

a.17 43
a.15

0$6

1.15
126

15
18
20
20

1.15
126

a.13

0$6 a.17
a.ts 52

59

a.13 58
a.11 58
a.o9 sa
a.07 58

1.12

125
1.13

20 1.1 2 a.13
a.1120 123

20 125
20 1.13 a.o7

a.07
59
59

128
1.17
097

20
20
21

128
1.17 a.o7
0.97 a.o4

59
59
62

a.os 61
a.o2 67

0.95
0$4

0.79

21 025
23 0$4

22 0.79
a.o2

61
67

a.02 23 0$6 68 0.02 73 0.88 25 0.88 OA)2 73
65 081 22 0$ 1 0.00 0.04 64 1.10 22 1.10 0.04
74
65
59

0.91
1.13

25
22
20

0.91 OA)2

1.13 0.04
1>5

74

59

0.06 58
0.08 55
0.11 55

121

145

20 121
19 1A3
19 1AS

OAIS

0.11

58
55
55

0.10
0.13
0.15
0.17
0.19
0.21
023
025
027

56

52

52
52

43

1.49
1.46

0$7
064
0.55
0$8
0$2

19
19
18
18
19
18
18
17
15
15

1A6
1A9
1A6
122

0$7

0$2

0$8
0.1 0
0.13
0.15
0.17
0.19
021
023

52
52
56
52
52
49

0.13 52
0.15 52
0.17 55
0.19 52
021 52
024 49
026
028 44
020 64
022 0

129

0.85
0.62
0$3
0.57
0.51
029
0.00

18 1A3
18
19 1.08
18 0.85
18 0.62
17 0$3
15 0$7
15 0$ 1

0.13
0.15
0.17
0.19
021
024
026
028
020

52
52
55
52
52
49

022
0.34

74
52

020
0.14

020

Max. Volts
Max. Depth ttt)

Length ttn.)
Av De h

1A9
74AO
0$4
51.09

Max. Volts
Max. Depth (%)

Length ttn.)
Av .De h

1AS
73.00
0$2
52$3
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Table ~3(continued)
Sample 6-4H

Laboratory Specimen NDE Analysis

Cock 1 - MR + Point - Analyst 3 Crack 1-MR+Point Analyst4

Aoal
Pcs aicn

%.25

Unad stedNDE

Volts
0.'I 4

Phase
Is

Rnal with Ad ustments
Len hot De h"

0.1 ~

Alai
Position

Vnad usted NDE

De h Volts
0.00

Phase
An le

Rnal with Ad'ustments
Len h " De hteVolts

W.23
%.21
%.19
%.17
%.14
%.12
%.10

<01
0.01
0.03

0.07
0.10
0.12
0.14
0.16
0.18
0.20
023

31

42

59

57
57
58

65
65

51

51

49
53
49

045
0.55
0.86
1.01
1.13
t>4
145
1.15
0.98
0.87
0.84
0.94
1.16
1.37
1.48
1.51
1.48

1.15
0.89
0.63
0.57

12
15
16
17
15
15
15
16
16
17
19
17
16
14
15

15
14

14

1.01
1.13
124

1.15
0$8

0$7

0.94
1.16

1$ 1

1.1 5
0$ 9

%.17
%.14
A.t2
A.t0
%.08
%.06

%.01
001

0$5

0.10
0.12
0.14
0.16
0.18
020

31
38
42

59

58

65
60

52

51
51

49

49

<.31

&27
<.25
e.23

%.18
%.16
4.14
%.12
A.IO

0.01

0.05
0.07

0.11
0.13

45
67
61
45
45
51
51
51

55
51
51

55
58
61
67
74
70

61

58
58
58

0.09
0.15

0$ 1

0$7
0$5
0.67
0.90
1.14

1.48

ting

0.89
0.81
0.87

1.17
1.27
144

16
23
21
16
16
18
18
18
19
18
18
19

21

23

21

0$ 1

0$7

1.1 4

1A6
'IA8

0$ 9
Ojll
0$7

1.1 7

124

A.t8
41.1 6
%.14
4t.t 2
4t.t 0

OA)t

Ol>5
0.07
0.09
0.11
0.1 3

45
45
51
51
51

55
51
51

55
58
61

74
70

61

58
58
58

025 46 0.59 13 0$9 005 46 0.15 58 1.13 20 1.13 0.1 5 58
027
0.29

033

49

49

0.44
0>t ~

0.12
O.OS

14

24
14

021
027 49 0.18

022
024

42
0.99
0.81
0$0
OZ3

17
15
13
12

0.99
0$ 1

0.1 8

024

48
42
36

Max. Volts
Max. Depth ted)

Length {In.)
Av .De

1$ 1

65.00
0$4

51.05

0.15 15 OAIO

Max. Volts
Max. Depth (%)

Length tin.)
Av .De h

1AS
74.00
0$3
52$ 9
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Table C~
Sample 6-5H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point- Analyst 1

Unad usted NDE

Crack 1 MR+ Point Analyst 2

Unad'ted NDE
Axial

Poskion Volts
Phase

le

Rnal with Ad ustments
Volts Lan hu'e h

Axial
Position
a.24

Volts
0.00

Phase Rnal with Ad ustments
Votts Len

hu'.26

a.24
a.22

a.18
a.16
a.13

14
31
40

52

0.14
027
0.5

0.77
0.92
0.99

14

15
18
19
19

0.14
027

0.77
0.92
029

a.18
a.16
a.13

14
31
40

52

a.20
a.18
a.15
a.13
a.l 1

41

52

026
049
0.75
0.90
0.97

14
15
16
20
20

026 a22
OA9
0.75 a.l 8
0.90 a.l 5
0.97 a.13
1.02 a.l 1

1.00 a.09

41

52

a.l 1

a.07

52

56 1.01

18
19
19 1.01

a.ll
a.07

52

56

a.07 55

49
0.98
0.97

19

17

1xr2
0.98
0.97

a.07
55
49

~0.05 49
0.89

17 1.00 a.05
049

49 0.00
0.02 70

0.86
0.76 24

0.86
0.76 0.02 70

a.pl
0.01
0.03
0.05
007
0.1

71

59
56
59

0.78
OlQ
1.01
1.2
127
1.3

24
2l

19

21

0.78

1.01

120

a.ol
0.01

oxt5
0.07
0.1 0

71
62
59

69

0.04
0.06

0.10
0.12
0.15

61

55
58
61
61

0.81

1.17
124
1.26
1.23

21

19
20
21
21

0>t
028
1.17
124
126

0.1 0
0.1 2
0.1 5

61

61

0.12
0.14

126 21
21

126 0.1 2
0.14 62

0.17
0.19

61
61

1.19 21
21

1.19 0.17
1.05 0.19

61
61

0.16
0.18
0.2
022
0.24
028
0.3

59

49
46

0.82
0.63
028
02
024
026

21
21
21
20

17
16
15

1.08

0.82
0.63
028
020
024
026

0.1 6
0.18
020

024
026
020

62
62
62
59
59
49
46

021
023
025
027
029
022
024
0.36

61
61
58
58
49
61

0.98
020
062
027
020
0.17
024

21
21

17
21
16

028
020
0.62
027
020
0.17

021

027
029
022

61
6'I

58

49

035 0.16 17 0.1 6
Max. Volts

Max. Depth (%)
Length OrL)

Av .De h

120
7

IAIDO

023
5124

Max. Volts
Max. Depth (%)

Length tin.)
Av De h

126
7ILOO
054

54.15
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Table C~(continued)
Sample 6-5H

Laboratory Specimen NDE Analysis

Crackt-MR+Point Analyst3

Unad vsted NDE

Crack 1-MA+Point Anstrst4

Unadjusted NDE
Axial

Postmen

024 10

Rnal |vlth Ad ustrnents
Volts Lan

024

Axial
Politico Voas

0.00
0.08

Phase
le

28

Rnal with Ad Ustlllerlta
De hieVolts Len hot

4.18 46
0.50
0.76 13

0$0 420
0.76 4.1d

45
39

0.17
025

16
14

0.17 425
025 39

4.16 0.91 15 021 4.16 4.31 023 17 023 48
4.14
4.12

4.07
0.05 57

0.98 18
17
18
17
16
14

OAtd 4.14
1A13 4.12

1A15 4.07
1AlS 4.05
1AlS 4.03 49.00 4.19

61
51

61

0.18
023
042
0.65
083
1.01

21
18

20
22
21

0.18

OA2 425

0At3 421
4.1 91 All

61
51
58
58

61
4.01
0.01

49
67

0.95
083 19

OAlS 4.01
OAt1

49.00 4.17
4.15 61

1.10 1.1 0
122

4.17
4.15 61

0.03 57 0.87 16 0.87 4.12 61 126 21 126 4.12 61
0.06 53 15 4.10 61 128 21 128 4.10 61
0.08
0.10
0.12

53 'l.23
1.31

15
15
17 125

OAtd

0.1 0
0.12 da00

4.08 58
55
58

125
1.15
0.98

20
19
20

4.08
1.15 4.06
OAtd

58
55
58

0.14
0.16

1.31

128
17
17

1 dt
128

0.14
0.1 6

60.00
60.00 0.00 67

0.81
0.79 23

0$ 1

0.79
4.02
0.00

0.18
021
023
025

53

1.14

0.84
0.62

17
17
15
17

1.14 0.18
021

0.62

60.00

60.00

0.02
0.04
0.06
0.08

61

55

55

0.90
0.99

21

20
19

0.90 0.02
0.99 0.04
1.00 0.06
1.03 0 08

61

027
0.29
0.31
0.33

49

42

0.37

0.17
023

18
14
18
12

027
024
0.17
023

021
49.00

0.10
0.12
0.15
0.17

55
55
55
51

0.97
0.88

19
19
18

1.02

0.97
OAtd

0.1 0
0.12
0.15
0.17

55
51

0.36 024 10 024 026 0.19 42 0.73 15 0.73 0.19 42
49 0.14 14 0.14 028 021 39 0.47 14 OA7 021 39

Msx. Volts
Msx. Depth (St)

Length (ta)
Av De h

125
67.00
0$2
5246

023
025
027

025
0.14
0.00

023

Max. Volts
Max. Depth (%)

Length (tn.)
Av De h

30

12d
67.00
0$0
53A3

C-59



Table C45
Sample 7-1H

Laboratory Specimen NDE Analysis

Crack 1 . MA+Pdnt- Analyst 1

unad stedNDE

Crack 1 - MR+ Pdnt - Analyst 2

unsd stedNDE
Axral

Porxion

14

Volts

0.37

Volts Lan hrn De h

14

Rnal with Ad ustments ANal
Posaiorl

%.14
<.12

Volts
0.00
0.57

Len De lre

%42

Rnel with Ad ustments

%.15
%.13

~a07

002

23
23

14
14
20

0.39
0.46
0.58
0.67
0.76
0.81
a95

1.24
1.21

a.t7
%.15
%43

%.09
%.07
%.05
&.02

0.02

14

20

<.10

%.05

<.Ot
0.01
0.03

0.10

23
23

14

20
23
26

0.66
0.74 8
0.79 8
0.92
1.05 5

l.lS

1.05
0.93

0.66
0.74
0.79
022
1.05

1.1 6

1 x)5
023

A.t0
&.08
&.05

%.01
0.01

0.08
0.1 0

14
14

20

26
20 1.14 0.04 0.12 081 10 041 0.12 29

0.10
0.12
0.15
0.17
0.19
021
023
025

23
25

28

20
14
14
14

0.96
0.83
0.72
0.57
0.46
0.41
022
027
024

10
10

0.06
0.08
0.10
0.1 2
0.1 5
0.17
0.1 9
021
023
025

28

20
14
14
14

0.14
0.16
0.18

0.70 10
056 ~ 9
0.00

Max. Volts
Max. Depth (%)

Length (in.)
Av . De h il

0.70 0.14
0.1 6
0.18

26

120
29.00
020

20.02

Max. Volts
Max. Depth (%)

Length (In.)
Av .De h

124
2L00
047
16.89

C-60



Table C45(continued)
Sample 7-1H

Laboratory Specimen NDE Analysis

Crack 1 -MA+ Pdnt-Analyst 3 Crack 1 -MA+Pdnt ~ Analyst 4

Axe
Posaion

Unad stedNDE

Volts
Phase
An ie

Rnal with Ad ustrnents
Volts Len hui oe

Aeal
Position

Unad u ted NDE

Volts
Rnsl with Ad uNrnents

Volts Lan h'u De hni

%.12 0$7
%.14
%.12

0.00 %.14
%12

<.19 0
%.17 19

0.00
0.47

OAXt %.19
<.17OA7 19

%.10 44 049 13 %.10 44 OA9 %10 24 <.14 25 0.58 0$8 %.14
24 064

0.53 13
24 13

24
<.12 27
41.10

0.73
0.85

10
10

0.73 %.12
0$5 %.10 27

%.01
42 0.42
26 068

12
<.01

42
26

012
0.68 %.01 14

0.97 0.97 A.OS

0.01
0.03

45
24

0.46 ~ 13
0.64

0.01
0.03

45
24

OA6 0$ 1

0$3 13
<.04 19

19
1.15 1.15

%.02
19
19

0.05
0.08
0.10

38 061
25 0.75
39 0.53

0.05
0.08
0.10

25
39

0.61
0.75
0$3

0$ 5
0$8
0.1 0

20
13
21

0.00 16
0.03 13
0.05 22

1.19

0.90

1 .'1 9

0.90

0$0
0$3
0.05

16
13

0.12
0.14
0.16

0.47
23 0.39
8 0.26

0.12
0.14
0.16

23
OA7

026

0.1 2
0.14
0.1 6

20
12

0.07

0.11

19 0.78
0.73
0.64

0.78
0.73

0.07

0.11

19

Max. Volts
Max. Depth (A)

Length (ttL)
Av .De h

0.18
0.75
45

0$2
28.77

0.00 '.18
0.75

45.00
0$2

2tLSS

0.13 2
0.15 0
0$0 0
0$2 19
0$5 22
0$7 30

0.55
0.00
0.00
0.45

0.69

0$5 0.13

0.00
OAS

0.69

0$ 0
0$ 2
0$ 5
0$7

0.00 0.15

19
22
30

0$9 33
OA1 33
0.43 27
OAS 22
OA7 22
OA9 0

0.79
0.81
0.67
0.49
028
0.00

12
12
10

0.79
0$ 1

OA9
OPS
OAR

0$ 9
OA1
013
OA5
OA7
019

22

Max. Volts
Max. Depth (St)

Length (tn.)
Av .De h

121
33.00
0$8

1 825
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Table C46
Sample 7-3H

Laboratory S pecimen NDE Analysis

Crack 1- MR+ Pdnt- Analyst 1 Crack 1 ~ MR+ Pdnt- Analyst 2

Axial
Possion

Unad stedNDE

h Volts
Rnal with Ad ustments

Len "'e h Volts De I<'>Lan htu
Axsal

Position

Unad stedNDE

Voas
Rnal with Ad'ustments

Volts Len htu De
hu'.21

23 0.22
14 0.21%,19

0.22<.17
%.15 5 0.23

%19 0
%.17
<.15

021 %.19
%.17
4.15

+.13

%.08

0.00
0.37
0.50
0.59 9

<.13

26

0.00
0$7
0$0
059

%13 0
%.11 11

%.08 20
%.06 26

0.27<13 8
11 0.38

%13 8 %.13 0.63
0.69 9 a.02

26
26 0$9

%.04 26
<$2 26

0.00 20 0.79
0.02 20 0.85
0.04 20 0.89
0.06 31 0.88

0.860.08 28

<.09 20 0.52
%.06 25 0.60

25
%.02 25 0.71

10

%.06 25
0$2
0$0

0.08 31
0.08 28

0$8
0$ 6

%.04 25 0.65
0.71

0.00 20 0.79
0.02 20
0.04 20 0$4

0.08

13
16
16
16
13
13
13
20

0.00
0.02

0.07
0.09
0.11
0.13
0.15
0.17

0.77
0.83

0.86
0.84 10
0.72 10
0.57 10
0.48
0.00 0

0.00
0.02
0.05
0.07
0.09
0.11
0.13
0.15
0.17

23

0$ 6
0$6

0$7

0.00

0$0 20
0$2 20
0$5 20
0$7 32
0$9 29
0.11 29
0.13 29
0.15 23
0.17 0

0.11 28 0.73
0.13 28 0.58
0,15 23 0.49

0.470.17 20
0.19 23 0.39

10
10

0.11 28
0.13 28
0.15 23
0.17 20
0.19 23

0.73
0$8
OA9
OA7

0.11
0.13
0.15
0.17
0.19

18
18
15
13
15

Max. Volts
Max. Depth (%)

Length gn.)
Av . De h %

0.86
32.00
0$0

21.92

0$ 6
32.00
0$ 0

21.92

0.21
023

20 0.35
17 0.38

021
023 17

0>t 13

0.41025 20
028 23 0.42

025 20
028 23

OA1
OA2 0$ 8

13
15

0.30 20 OA9 0$0 20 OA9 0$ 0 13
0.32
0.34
0.36
0.38
0.40
0.43
0.45

17 0.52
17 0.49
14 037
17 0.31
5 0.27
11 020
5 0.17

Max. Volts
Max. Depth (%)

Length (ln.)
Av .De h

0$2
034
0$6
0$8
040
0.43

17
17
14
17

0.89
31.00
0.62
18.46

OA9

0$ 1

0$2

0$ 6
0$ 8
OAO

0$ 9
20.00
0.62
11.91

C-62



Table C46(continued)
Sample 7-3H

Laboratory Specimen NDE Analysis

Unad usted NDE

Crack 1 - MR+ Point ~ Analyst 3

Unsd stedNDE

Crack 1-MR+ Point-Analyst a

Aaal
Posrtion

0.10
Volts
0.43

Phase
le Len .h+

A.IO

Rnal with Ad ustments
Volts Lan m De hre

A.t0

Aasl
Poskicn h Voas

4I.23 0 0.00 e.23
h Volts

0 O.M
De hra

Anal with Ad ustments

~008 0.55 0$ 5 %.08 <.21 25 0.34 25 0$4

001

10
12
10

0.65
0.68
0.72
0.84 0.01

10
12
10

0.65 %.06
0.68 %.04
0.72 %.02
0$4 0$ 1

10
12
10

%.19 22 0.40
4l.t7 19 0.47
%.15 22 0.50
47.13 27 0.60 10

4l.t7 19 OA7
%.15 22 0$0
%.13 27 0.60

4.19 22 OAO %.19
W.ty
%.15
4I 13

18
15
18

0.03
0.05
0.07
0.09

17
17

0.87

0.91
0$8

0.03
0.05
007
0.09

17
17

0$7
040
OBt
0$8

OII3

17
17

<.10 27 0.75
%.08 27 0.85
47.06 22 0.87
%.04 19 0.87

10
IO

4LIO 27 0.75
%.08 27 0$5
4L06 22 0$7

19 0$7

%.10

18
15

0.12
0.14

17
17

0.76
0.62

0.12
0.14

17
17

0.76 0.12
0.62 0.14

17
17

%.02 19 0.83
0.00 19 0.77 0.00

19 0.83
19 0.77

15
15

0.16 0$3 0.16 0$3 0.1 6 0.02 25 0.68 0.02 25 20
0.18
0.20
0.22
0.24

10

0$2
0.45
0$9
0.46

Max. Volts
Max. Depth (%)

Length (In.)
Av.De th A

0.18
020
022
024

10

0,91
17.00
0$4
9.72

0$ 2
OAS
0$ 9
OA6

0.1 8

024
10

0.91
17.00
0$4
9.72

0.04 25 0.63
0.06 25 0$8
0.09 19 0.49
0.11 11 0.36
0.13 8 0.26
0.15 0 0.00

Max. Volts
Max. Depth (%)

Length (In.)
Av .De h

0.06
0.09
0.11
0.13
0.15

25 0.63
25 0$8

19 OA9
036

8 0.26
0 0.00

0.87
27.00
0$8

20.29

0.11
0.13
0.15

20
20
15

0.87
22.00
0$ 8
16$ 3

C-63



Table ~7
Sample 8-1H

Laboratory Specimen NDE Analysis

Crack 1 - MR + Point - Analyst 1

Unad sredNDE

Crack 1 - MR+ Point- Analyst 2

Unad ted NDE
A»at

Position'>.36
De n Volts

92 0.02
0.03

0.06

Phase
An le

45
35

37

R rial vrnh Ad oat>nants
Len h"> De hr'>Volts

A>oat

Posk'en
%.23

4>.19
4ity

h Volts
0 0.00

23 0.44
32 0.59
38 0.75 13

Volts 4n h'o De hev

4>.t 7
32

Rnsl with Ad ustrnents

4>.27 84 0.08 2S .15 15 A.t5
4>25
4>23

77 0.14
43 026

26
15

W13
4>.t 0

49 1.07
0.99

17
17

4>.1 3
4>.t 0

49
49

4>.21 31 0.45 31 55 0.78 19 4>.08 55
4>.19 37 0.60 13 4>.19 37 70 0.69 24 70
4>.17 37 0.77 13 4>.t 7 37 67 23
&15
4>.t 3 49 1.10

49 1.02
17
17

43 0.99 15 4>.15
%.13 49

49 042

67 0.90 23
58 1.01 20

1.13 1749

4>.02

OA>2

67

49
56 0.81 19 A.OB 15

71 0.71
0.79

24
23

71 007 41
41

121 14 0.07 41
41

000
0.02

59 1.04
1.1649

20
17

68 0.93 23 %.02

OX>2

68
59
49

0.11
0.13
0.15

38 0.94
38 0.74
32 0.63

13
13

0.11
0.13
0.15

38
38
32

0.04 43 125 15 0.17 0.58 10 0.17 29
0.06
008

40
40

124
1.14

14
14 0.08

40
40

020
022

35 0.51
35 0.34

12
12 022

35
35

0.10 40 0.96 14 0.10 40 024 32 0.19 024 32
0.13 37 0.76 13 0.13 37 026 026
0.15
0.17
0.19
021
023

37 0.63
31 0.59
34 052
40 025
49 020

13

12
14
17

0.15
0.17
0.1 9
021

37
31

40
49

Reversed Srgn Max. Volts
Max. Depth (%)

Length g>L)
Av .De h

122
70.00
OA9

42.03

025 59 0.10
027
029

37 0.07
46 0.06

13
16

'Reversed Srgn

'Reversed Sign

orts
pth (%)

gn.)
th

Msx. V
Max. De

Length
Av .De

125
71.00
OA6
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Table C<7(continued)
Sample 8-1H

Laboratory Specimen NDE Analysis

Crack 1 ~ MR+ Point - Analyst 3

Unad ed NDE

Crack 1 - MR+ Point-Analyst 4

Unad stedNDE
ANal

Position Death Vole
92 0.06 27

Rnal with Ad ustrnents
Len htu De ht»Volts

Anal
Posit'an De Volts

26

Rnal with Ad ustrnents
Len hu> De h"'olts

%.28
4126

99 OAI7
0.1157 16 %.28

83 0.05 28
94 0.06 31

49 0.16
31 027

14 %.26
4.24 61 0.1 21

<.17
%.15
%.13

14 0.44
27 0.60
34 080
48 1.00
48 1.12
46 1AS

10
14
13
13

0.60
080

1.1 2
1.05

%.17
%.15
%.13

%.09

14

48
48
46

%.18
%.16
%.13

45 0.16 16
30 031
22 0.48
36 0.63 13
42 081 15
48 099 17

02'I
OAS

OAll
029

%20
A.t8
<.IB
<.I3 42

48
%.07 57 081 16

73 0.70 21
70 0.78 20

OAII

0.70
0.78 <.02

73
70

%.07
48 1.07 17
48 0.97 17
58 0.78

1 Aty
027
0.78

%.09
a.07
4L05

48
48
58

0.00
002
0.04

57 0.93
60 1AS
49 119

16
17
14 1.19

OAO

OAI2 60
49

%.01
0.01

70 0.72 24
64 0.81 22
64 0.94 22

0.72
OAII R.ot

0.01

70

006
009

42 129
38 'l27

12 0.06 42 0.03
45 1.17 16 1.17

OAI3

45
0.11
0.13

38 1.17
34 0.99 10

1.17
029

0.1 1

0.13
0.07
0.10

42 124
39 1.19

15
14

124
1.19 0.10

42
39

0.15
0.17

34 0.79
31 0.67

10 0.79
087

0.1 5
0.17 31

0.12
0.14

39 I.M 14
1336 0.91 0.91

0.1 2
0.14

39
36

0.19
021
024
026
028
0.30

27 062
27 086
34 039
38 023
49 0.14
23 0.13

10

14

082
056

023

0.19
021
024
026

0.16
0.18
020
022
024
026

36 0.72
36 0.61
33 0.58
33 0.48
42 0.31
48 0.17

13
13
'l2
12
15
17

0.72
041

OAS

0.1 6
0.18

022
024

36
36

33

Msx. Volts
Max. Depth (%)

Length (ln.)
A .De h

129
73.00
OAS
4025

028
020

33 0.09 12
0 0.00 7

Max. Volts
Max. Depth (%)

Length (trs)
Av De h

124
70.00
OA4

4258

C<5



Table C-38

Sample 8- 2H
Laboratory Specimen NDE Analysis

Crack 1- MR+ Pdnt-Analyst 1

Unad usted NDE

Crack 1- MR+ Pdnt- Analyst 2

Unsd usted NDE
Axutl

Position Vole

0.06

Rnsl with Ad ustments
De hreLan hu'olts

Axutt
Positkn

OAR 0
040

0.00
040

Len hm De hte
Float with Ad ustments

<.31
98

0.07 35
0.09 36 %.18 41 0.78 14 0.78 %48

32
41

%.25

<.18
%.16
%.14

37
40
37
43

56

0.17 22
022 13
039
053 13
0.79 15
1.02 18

19124

0.17
042
049

0.79
1412

%.20
%.18
A.1 6
%44

40

52

<.16
%.14

%.07

55

tent 15
1M 18
1.08 18

1.01 18
19

148 18l~ 17

1.01

128
132

120

&46
41.14
W.12

%.07
&.05

52

52
49

52
52

%.12 52 1.31 18 %42 52 %.0t 1.10 18 1.10 %.01 52
%.10
0.08

0.03
0.01
001

005

49
43
52
52
52
56
56
56

17
15

123 18
18

1.13 18
1.14 19
1.08 19
1.05 19

186

1.1 3
1.1 4

1.0$

%.10
%.08
a.06

%.01
0.01

0.05

49

52
52
52

56

0.01
0.04
0.06
0.08
0.10
0.12
0.14
0.18

55
55
49

41

'1.05 19
1.02 19
1.07 17
1.04 15
0.77 15
0.43 14
0.00 0

1.05

1.07

Ol)1
0.04
0.06
0.08
0.10
0.12
0.14
0.16

55
55
49

41

007

0.11
0.14
0.16
0.18

49
49
43
49
43
31

0.44 17
0.19 15
0.13

1.10 17
17

0.79 15

1.1 0

0.79

0.13

0.07
0.09
0.11
0.14
0.16
0.1 8

49
49

49

31

Max. Volts
Max. Depth {5L)

Length {In.)
Av De h

182
55.00
041

44.17

024
026
028

46
74

94

0.11 16
25
41

0.11

Max. Volts
Max. Depth {56)

Length {In.)
Av .De h

126
SMO
047
4533
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Table C<8(continued)
Sample 8-2H

Laboratory Specimen NOE Analysis

Crack 1- MA + Point - Analyst 3

Unsdcrtted ttDE

Cock 1- MR+ Point - Analyst 4

Un usted NDE
AxstPosition'ots Volts Len De h™

Rnsl with Ad ustments Atoat
Position Voce

Final with Ad ustments
Lan ht'i De hte

98

0.05
47'.06

23
0.08 26
0.10

%.21
A.tg

%.15

25
42 0.11

0.13
15

0.00 24
009 9

0.11
0.13

A.tg
%.17
%.15

42
30

67
31

0.17
032

19 0.17
OD2

4txd
31

%.13 39
45

023
051 16 0%1

%.13 39
45

4t24

%.20
R.td
%.15
%.13

~007
%.05

53
57
49

42

57

039

0.77
1.01

123
1.13

10
10
12
15
16

14
12
14
16

OD9

1.01

120

1.13

A.t8
A.t5
<.13

%.07
%.05

42

49
49
42
49

%.07

0.00
0.02
0.04
0.06
0.08
0.10

45

51
55
55
55
55
58
48
42

0.84 16
1.04 17
1.09 18
1.04 19
1.09 19
1.13 lg
1.10 19
1.12 20
124 17
1.33 15

1.09
1.13
1.10
1.12
1N4

%.07

0.00
OAi2

0.06
0.08
0.1 0

45
4d
51

55
55
55

58
48
42

0.00
0.02
0.04

53
53

1.15 15
1.14 15

14
1.06 16

1.15
1.14
1.09 0.02 4g

52

0.12
0.14
0.17
0.19

48
55
55
48

123 17
126 19
1.19 19
0.97 17

1'.19

0.97

0.12
0.14
0.17
0.1 9

48

48
0.06 46 1.12 14 1.1 2 OAI6 46 0.21 39 0.72 14 0.72 021 39
0.08
0.10 OAt5

13
10

1.08 OAtd

0.10
42 0.23

025
050 13
0.38 13

0$ 0
OPS

36
36

0.11 42 0.79 12 0.79 0.11 42 027 39 028 14 048 047 39
0.13
0.15
0.17
0.19
021

42
27
23
28

OA7 13

0.15 5
0.13 13
QOS 21

OA7

0.15
0.13
OAtd

0.13
0.15
0.17
0.19
021

42
0.31
0.33
0.36

70 0.15 24
0.09
0.07 31
0.06 49
0.00 50

0.1 5

69%.24
4t.26

'Reversed San

OAi7 20
0.04 27

Max.
Max.

tAtngt
Av

Volts
Depth (%)

h gn.)
De h

1M
57.00
OA9

41.76

Max. Volts
Max. Depth (%)

length ttrL)
Av .De

1M
5LOO
050

44.12
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Table C49
Sample 8- 3H (continued)

Laboratory Specimen NDE Analysis

Crack 1 -MR+ Point-Analyst 3

Unad StedNDE

Cock 1 ~ MR+ Point - Analyst 4

Unadjusted NDE
Axel

Poskion Vohs
92 0.06 27

Rnsl with Ad usttnents
Len hot De hie

lVoat
Position Volts

Rnal with Ad osttnents
Len '" De hl»

027
%.28 70

31
0.15 20
028 028 %20 0 0.00 16

0.14
024

30
45

4I.24 23 0.33
23 0.39 029

%.18
41.16

42 0$9
46 0.80

15
17

0$9
020

%.1 8
<.1 6

42
48

31 0.52 0$2 31 %.14 55 0.90 19 020 A.t4 55
%.17 27 0.6 <.17 %.12 55 1.03 19 41.12

A.t5
%.13

0.74
46 0.97 13

0.74
0.97

4t.t 5
41.13

31
46 <.07

55 1.13
61 1.12

19
21

1.1 3
1.1 2 %.07 61

49 1.18 14 1.1 8 49 61 1.04 21 %.05 61

%.07 55
127

121

14
16
14
14
14

128

121

%.09
&.07

%.02
OAN

51
<.Ot
0.01

0.05

61 1.07
55 1.13
51 124
55 120
51 123

21
19
18

18

1.07
1.13
124

%.01
OA)1

OAIS

61
55
51
55
51

0.04

0.09
0.11

46 1.13
55 1.06
58 1.03
53 1.13

1.1252

'l2
16
17
15
15

1.13

1.13
1.1 2

0.04

0.11

46

52

OA)7

0.09
0.12
0.14
0.16

55 126
51 l>t
48 1.13
42 0.92
36 0.70

19
18
17
15
13

1.1 3

0.70

0.1 2
0.14
0.1 6

51
48
42
36

0.13 52 0.98 15 0.98 0.1 3 52 0.18 33 0$7 12 0$7 0.16
0.15
0.17
0.19

50 0.87
0.79

35 0$ 5

14
13
10

0.79
0.15
0.17
0.19

020
022
024

33 0.49
30 028

12 OA9
028

020

024 30
0.21 18 027 021 18 026 33 025 12 026
024 27 0.11 0.11 024 028 0 0.00 21 028
026
028

84 0.04 2S
86 0.06 25

026

Max. Volts
Max. Depth na)

Length (ln.)
Av .De h

128
58.00
0$2

4IL62

Max. Volts
Max. Depth (%)

Length gtL)
Av De h

126
61.00
0$2

44.93
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Table C49
Sample 8-3H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point ~ Analyst 1 Crack 1 ~ MR+ Point - Analyst 2

sled NDE
Final with Ad ustments

U usted N DE

Final with Ad ustments
Volts

97 0.07 32
Volts Len tht» De thl»

41.24 0.00 0
Volts Len

41.24
%.27
4I.25
4I 23
41 21
41.1 9

41.14
4I. I2
4t.t 0 49 1.19

52 1.36
59

17,
18

52 1.34 18
52 1.32 18

68 0.10 23
37 0.28 13
34 0.33 12
34 0.40 12
34 0.52 12
34 0.60 12
37 0.74 13
43 0.99 15

0.10
0.28

0.$ 2
0.$0
0.74
0.99
1.19
1.3$

%.27

41.19
%.17
<.14
41.12
%.10
4I.OS

41.02

$2
$9
$2
52

%.17
A.td
41.13

<.07

0.00
0.02
0.04

35 0.39 12
35 0.51 12
35 0.59 12
38 0.73 13
47 0.95 16
49 1.18 17

52 1.32 18
58 1.34 20
52 1.30 18
52 1.28 18
52 1.20 1S

52 1.10 18
61 1.03 21

0.39
0.$ 1

0.59
0.73
0.9$
1.1d
1.32

1.30
1.28
1.20
1.10
1.03

41.20
41.17
%.15

<.07

%.02

0.02

47

$2

52
$2

$2
61

0.00
002

52 1.23
52 1.13

18
18

1.23
1.13 0.02 52

0.06
008

64 1.02 22
58 1.12 20

1.02
1.12

0.0$
0.07

62 1.06 21 0.0$
0.07

62
6$

0.11
0.13

58 1.10 20
55 0.97 19

1.10
0.97

0.11
0.13

0.09 59 1.15 20 1.1d 0.15 0.85 19 0.8$ 0.1$ $$
0.11 59 1.13 20 1.13 0.11 $9 0.17 49 0.77 17 0.17 49
0.13 56 1.00 19 0.13 0.19 0.53 15 0.$ 3 0.19
0.15 56 O.BT 19 0.87 0.1$ $6 0.21 49 0.27 17 0.27 0.21 49
0.17
O.19
021
0.24
0.26
0.28

49 0.79 17
43 0.54 15
49 0.28 17
56 0.09 19
84 0.05 28
71 0.03 24

0.79

0.28
0.09

0.17
0.19
0.21

49

49

0.23 0.00 0 0.23
Max. Volts

Max. Depth (5)
Length (In.)

Av .De th %

1.34

OAT
47.83

Max. Volts
Max. Depth (tt)

Length (In.)
Av.De th $$

1.38
$$.00
0.$ 1

4$.18
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Table C49
SamPte 8-3H (COntil)ued)

Laboratory Specimen NOE Analysis

Cock 1 MR+ Poln 1 Analyst3

Unad usted NDE

Crack 1 ~ MR+ Point-Analyst 4

Unade led NDE
Aust

Positon
4.30
4.28
4.26
4.24

4.20
4.17
4.15
4.13
4.11
4.09
4.07
4.04
4.02
0.00
0.02
0.04
0.06
0.09

'0.11
0.13
0.15
0.17
0.19
021
024
026
028

31 028
23 023
23
31
27
31

029
042
0.6

0.74
46 0.97
49

55

1.18
127

129
121

46 1.13

58
53 1.13
52 l.'l2
52 0.98
50 0.87

35 OSS
02718

27 0.11
84 0.04

Volts
92 0.06
70 0.15

27
20

13
14
14

16
14
14
14
12
16
17
15
15
15
14
13
10

028 426
023 424
IL39

OA4 4.17
IL74 4.1 5 31
0.97 4.13
).18 4.11
127 4.09
128 4At7
'I23 4.04
129 4Al2

49

51

121
1.13

OAto

l.'l3
1.12 . 0.11

0.13
0.15
0.17
0.1 9
021

0.11

52

18

Max. Volts
Max. Depth (SL)

Lensth (In.)
A De

128
5LOO
022

40.62

Rnsl wtth Ad ustments
Volts Lan tu De hse

Anal
Position Volts

4.14 SS 0.90
4.12 SS 1At3

55 1.13
4.07 61 1.12
4.05 61 1.04
4 03 61 1.07
4.01
001

SS 1,13
51 124

0.03 55 '1 20
0.05 5'l 1.33
0.07 SS 126
0.09 51 1.31
0.12 48 1.13
0.14 42 0.92
0.16 36 0.70
0.18 33 087
020 33 049
022 30 028

30 022
026 33 025
028 0 0.00

420 0 0.00
4.18 42 059
4.16 48 0.80

16

17

19
21
21
21
19
18
19
18

18
17
15
13
12
12

12
21

0.1 4

059 4.1 8

30
45
42

020 4.16
4.14
4.12

1.13 4.09

55

1.12

1.'13

4A17 ~ 61

61
55

124
120

126

1.13

OA9

OAll

OAIS

0.12
0.1 4
0.16
0.'1 8

024

51
55

51

42

30
30

Max. Volts
Max. Depth (ts)

Length (its)
A .De h

126
61.00
OA)2

44.93

Rnal with Ad ustments
Volts Lan '" De hto
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Table C48(continued)
Sample 8- 2H

Laboratory Specimen NDE Analysis

Crack t - MR+ Potnt Analyst 3

Una stsd ND'E

Crack 1 - MR+ Pint - Analyst 4

Unad aladNDE
AnatPotash'oas Ftnal with Ad oatmahta

Volts Lan
Axral

Posaion Voks
Rnal with Ad tetmants

hatLan hVotts
%.37

89

47
006 23
008 26
0.10 33

4.21

%.17
41.1 5

25
42 011

0.13
15

0.00 24
009 9

0.11
0.13

%.19
%.17
A.t5

42
30

67
31

0.17 19 0.17
022 31

%.13 39
45

023
051

14

16 0%1
%.13 39

45
039 10 029 a24 084 16 45

42
0.53 10
0.77 12 42

%.07
51

1.04 17
1.09 18

48
51

%.18
%.15
%.13

57
49
49

1.01

16
14
14

120

%.18
%.15
%.1S 49

49

0.00
0.02

55
55
55
55

1.04 19
1.09 19
1.13 19

1.10 19

1.09
1.1 3
1.1 0

55
SS

123 12 42 006 1.12 20 1.12 5$
%.07 49 123 14 49 0.08 124 17 124 04ts 4$
&05 ST 1.13

1.15 15
'1.13
1.15

0.10
0.12

42
48

1.33 15
1.33 " 17

0.10
0.12

42
4$

0.00 53 1.14 15 1.14 0.14 126 19 0.14
49 14 '9 0.17 55 1.19 19 1.19 0.17

0.04
0.06

52'6

1.12
16
14 1.1 2

52 0.19
021

48 0.97
0.72

17
14

0.1 9
021

0.0$
0.10

1.0$ 13
085 10 0.10

023
025

050 13
03813

0.11 0.79 12 0.1 1 42 027 39 028 14 028 39
0.13
0.15

42
27

047
022

OAT 0.13
0.15 021

TO 0.15 24 0.15 '

0.17 0.15 0.15 0.17 0.07 31

0.19
021

0.13 13
21

0.13 0.19
021

0.36
02$

89 0.06 49

%.24
<.26

69

'Ravetaad S$ yt

0.07 20
0.04 27

Max. Volts
Max. Dapth ttL)

Langth QA.)
A Da h

124
STAO
OAQ

41.76

Max. Volts
Max. Depth (%)

length en.)
A .Ds

SLOB
020

44.12
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Table C'AO

Sample 9-1H
Laboratory Specimen NDE Analysis

Crack 1- MR+ Point - Analyst 1

Unad vsted NDE

Crack 1 ~ MR+ Point- Analyst 2

Unad ttsted NDE
Atoat

Position'e h Volts
Rnsl with Ad ostments

Volts Lan "'e
025

Axtal

Prnition'22 Volts
0.00

Phase
le

Rnal with Ad ustments
Volts

022

031
029

37 023
46 028
49 0.47

13

16
17 OA7

023
021

49

029
027
025

49 028 17
52 0.48 18
49 0.49 17

028
048
OA9

49
52
49

026
024

49 0.48
46 0.42

17
16

OAS
OA2

026
024

49
46

023 41 0.44 14

0.40 1$ OAO 021
41

022 49 0.38
46 OA2

17
16 OA2

49
46

0.18
0.16

35 0.43 19
49 0$0 17 0$0

0.18
0.16 49

0.18 31 0.48 OAS 0.18 31 0.14 52 0.50 18 0$0 0.1 4 52
0.16 43 0.48 15 048 0.16 0.12 5$ 0.45 OAS 0.1 2 5$
0.14 40 0.41 14 041 0.14 40 0.10 5$ 0.44 19 0.1 0 5$
0.12 43 0.41 15 041 0.12 0.08 47 0.48 16 OAS 0$ 8 47
0.09
0.07

40 0.44 14
43 0.47 15 047 0$7

40 0.0$
0.03

47
44

OA8 16
0$4 15

OA8
0$4

0.0$
0$3

47

0.05 43 0.$6 1S 0$ 6 OA)$ 0.01 35 0.67 12 0.01
0.03 34 0.69 12 0.69 OAQ %.01 47 0.70 16 0.70 <.Ot 47
0.01
%.01 49 0.86

49 0.99
52 1.04

40 0.72
17
17

18

0.72
046
0.99

0$ 1

%.01
40
49
49
52 <.10

49 063 17
49 0.97 17
52 1.01 18
55 0.94 19

1 Alt
W.t0

49
49
52
5$

$2 0.96 18 %.08 52 %.12 55 0.74 19 0.74 A.t2 5$
47.10 52 0.76 18 0.76 %.10 $2 4.14 61 0.40 21 OAO %.14
%.12 74 023 25 %.12 41.16 58 021 20
<.14
%.16
%.18
41.21
%.23

71 0.18 24
68 0.17 23
84 0.11 28

0.08

90 020 30 %.18
'Reversed Stgn

0.00
Max. Volts

Max. Depth (4)
Length gn.)

Av .De

1.01
5$.00
OA6
4526

Reversed Stgn Max. Volts
Max. Depth (%)

Length (ln.)
Av .De h

1$4

$2.00
047

42.70
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Table C<0 (continued)
Sample 9-1H

Laboratory Specimen NDE Analysis

Ctackl-MR+Point Anslyst3

Unad usted NDE

Crack 1 - MR+ Point. Analyst 4

Unad sled NDE
Axial

Posidon'34 De h Volts

Final with Ad ustntents
Volts Len "i De hie

Axial
Pension Deoth Volts
<.15 0 28

Volts Len
W15

De ht 1

Rnal with Ad usttnents

032 34 022 10 032 %.13 58 049 20 OA9 41.13

0.30
028
025
023
021

34 0.34
38 0.42
31 0.43

0.40
31 035

10

10

OA2

040

028

021

38
31

31

A.tt 51 0.81
55 0.98

%.07 51

ldll

%.04 48 0.96
<.02 45 041

19
18
17
16

041
0.98 41.09

<.07
0.96
OA1

51
55
51
48
IS

0.19 04lh 0.19 31 0.00 39 0.70 14 0.70 oxxt 39
0.17 27 0.48 OAS 0.17 27 0.02 36 0.64 13 0.64 0.02 36
0.14 42 0.47 12 047 0.1 4 42 0.04 42 0.54 15 42
0.12
0.10
0.08

46 0.44
53 0.44
46 0.52
46 0.56

13
15
13
13

052
056

0.12
0.10

46

46
46

0.06 45 0.48
0.08 42 OAS
0.11 42 0.41
0.13 42 0.43

16
15
15
15

OAS
OA1

0.06
0.08
0.11
0.13

45
42
42
42

0.03
0.01
%01

%.07
%.10
%.10
<.12

42 0.62
39 0.71
53 0.72
55
49 0.98

53 0.94
49 0.91
49 0.79

12

15
16
14
15
15
14
14

0.62
0.71

0.03
0.01

0.72 A.ot
042 <.03
048
1.02 4.07

A.to
0.91 A.to
0.79 <.12

42
39

55
49

49
49

0.15 38 0.47
0.17 33 0.44
0.19 33 039
021 33 036
023 36 0.41
025 39 0.45
028 45 0.43
030 39 033
032 27 0.19

13
12

13

16
14
10

OA7

039
036
OA1

0.19

0.15
0.17
0.19
021
023
OM

030
032

36

36
39
45
39

%.14
O.16
%.18

N.23
61 0.16
83 0.11
83 0.07
87 0.05

0.41
63 024
52 020

17
18
15
18
24
24
49

OAl %.14 036 0 0.00 174 036
M!u4 Volts

Max. Depth (%)
Length (fn.)

Av .De h

1.02
58.00
081

39.1 1

Max. Volts
Max. Depth (%)

Length (tn.)
Av De h

1412
55.00
OA8

4049
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Table @41

Sample 9-1H
Laboratory Specimen NDE Analysis

Crack2 MR+Point Anslyst1 Crack 2- MR+ Point ~ Analyst 2

Unad ttedNDE Unad vsted NOE
Axral

Position'.04 Voas
0.09

Phase

0.04 0.00 oxr9

hnl De her
Rnal whh Ad Ustrnents Axat

Position'e
0.00

Volts
0.00 0.00

Rnsl with Ad ustrnents
Len h» De h»

Oxro
0.02
0.00

20
34

0.18 7
027 12

0.02
0.00

20.00 0.1 8 0.02
0.00

17
28

20
41

031
035 14 41

041 4.02 18
37

40 0.36 14 40.00 036 4.02 4.07 0.43 15 4.07 44 4.07 40
4.05 43 0.42 15 4.05 OA2 4.05 0.41 17 OA1
4.07

4.11

49
46
25

0.42 17
16

029 9

4.07

4.11

49 00
46.00

OA2 4.07

4.11

41

21

4.11
4.13 26
4.15

035
028

15 4.11
4.13 26
4.15 0

OM

OAto

4.11
4.13
4.15

40

4.13
4.15
4.17
4.19

59

25

020 7
0.13 20
025 12
031

4.13
4.15
4.17
4.19

20.00
59.00

4.13
0.13 4.15

4.17
031 4.19

17
49
28
21

Max. Volts
Max. Depth (%)

Length gn.)
Av De h

0.43
49.00
0.15
32.70

OA3
44.00
0.15
2936

4.22
4.24

46 023 16 422
0.15 18 424 0.15

4.26 28 0.16 10 428 0.16
0.28 0.18 12 428 0.1 8 4>8 28

~0.30
0.32

~0.35

40
40
28

0.18
0.'I 5
0.11

14

10 4.35
~0.37

40.00
40.00
28.00
0.00

0.18
0.15
0.1 1

430

'Reversed Srgn @ax. Volts
Msx. Depth lent)

Length On.)
Av.De h%

OA2
59.00
0.41

OA2
49.00
OA1

29.11
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Table CP1 (continued)
Sample 9-1H

Laboratory Specimen NDE Analysis

Axial
Posaion

Unad stedNDE

Oe Voas
Phase

le rra Oe

Rnsl with Ad ustments
De h»Len

hu'rack

2- MR+ Point - Analyst 3

Unad sled NDE

Crack 2 - MR+ Potnt- Analyst 4

Rnsl with Ad ustments
0) Volts Len hu'e

h"'.03

39 0.19 14 04XI +23
0.01
%.01

26 0.17
38 028

%.10 42 026
%.12 42 0.33
%.15 34 023

%.04 49 0.37
49 0.42

14
14
15
12
12
10

0.01 26

%.10 42
%.12 42
~0.15 34

%.01 38
%.04 49
%.06 49

0.17
028

OA2
OA2
026
023

Oils
<.Ot

%.08
%.1 0
%.12
4I.t5

17

32
32

%.18
%.16

39
39
27

51

0.15 14
14

029 10
026
0.15 18
0.18

0.19 10
0.16

%.31

+25

%.18
%.16

27

39
39
27

51

0.19
0.16
0.15 %27
022
029
026
0.15 %.18
0.18 41.16

32
32

42

%.17
%.19

80 0.18
46 029

23
13

80 0.1841.17
%.19 46

%.17
%49

%.14
%.12 42

022 9
023 15

%.14
%.12

25
42

022 %.14
4'

21
35

4I21 31 0.35 %.21 31 21 %.10 45 OAO 16 %.10 45 OAO A.to
4I.23 57 0.30 16 ~0.23 57 020 0.42 15 OA2 %.08 35

63 0.24
49 025

%.30 38 023

18
14

4I.26

0.30
49

024 42
32

&.05

%.01

42 037 15
020 12
020 %.01

42

22

027
020
020

4I.OS 35

18

10

'Reversed &gn Max. Volta
Max. Depth (%

Length (In.)
Av .De h

38 021
4I.34 34 0.16
%.37 31 0.11

4I.32 38

%.37 31

0.42
80.00
0.42

42.24

021
0.16
0.11 21

OA2
5300
042

27.98

0.01 15
Max. Volts

Max. Depth (%)
Length grL)

Av De h

0.01
0.42

51.00
024

32.90

0.00 Oxlt
OA2

42.00
024

27.09
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Crack 1 ~ MR+ Point- Analyst 1 Crack 1 - MR + Point Analyst 2

Unad sled NDE Unad stedNDE
Rnal with Ad ustrnentsAxralPosition'xrat

Posidon
Rnal with Ad ustrnentsPhase

AnnieLen De h'» Len hu'e hreVohs Volts Volts
0.05 %.59
0.05 23 %.57 0.08 49

56 OAS %.55 76 0.18 26
0.05 45%.59 4.52 OM 27 022

59%.57 0.05 OA9 25
0.73 24

OA9 450 73
0.09 4989%.55 70 0.73 448 70

260.19 %.46 0.96 23 41.46
033 2781 1.18 2470 1.1 8 70

2574 0.5 449 74%.49 76 1.43 26
1.70 25

441 76
0.7571 0.75 71%.47 73 1.70

0.98 23 0.98 68 70 1.91 24
2.03 25
2.12 26

70
122

26 1A71A7 %.40440 76 2.1 2 76
1.75 2574 1.75 74 76 229 26

2$S 27
76

2471 1.97 1.97 a36 71 79
2.08 2574 74 %.26 76 2.95 26

325 25
76

2.18 26
AS 26

2.1 d %.24 73 %.24
327 25
325 26

'7373
2781%.28 81 76 76

3.03 26
3~ 25

77 Q.ts%.25 76 3.41 3A1 W.td 7626
74e.23 74 4.15 73 A.ts 73
74 326 25 336%.21 74 <.13 3.73 26 3.7376 %.13 76
77 26 %.1941.19 7927

3.50 26 3SO%.17 77 %.17 3.77 2779 79
%.1 5 74 3.73 3.73 W15 74 <.07 76 3.89 26

4.05 25
349 %.07 76

3.83 26 %.13<.13 73 4.05 73
2781 A.t0 81%.10 3.94 70 3.89 24 349 <.02 70

3.88 2781 %.08 81 0.00 3.7970 3.79 24
3.42 25
322 26
3.54 24

70
26 3.99 002 73 3A2 0.02 73

4.16 2574 4.16 74 0.04 76 76
2471 71 0.06 70 0.06 70

71 3.89 24 349 710.00 0.09
740.02 3.51 25 381 74 0.11 380 0.11

3.31 28 331 0.05 0.130.05 67 2.93 23
2.55 25

0.13 67
71 24 0.07 710.07 0.15 73 0.15 73

3.70 22 3.70 0.17 70 2.73 24
2.84 22
258 23

0.17 70
329 0.110.'I 1 3.39 020

3.01 23
2.63 25

0.13 3At 0.13 67
74 0.15 74 0240.15 73 2.14 25

1.64 26
2.14 024 73

2.80 24
2.91 22

0.170.17 7'I 71 026 006 7676
0.1 9 650.19 028 67 67

2.65 23
220 25

68022 030
74 74024 147 22

1.18 221.69 26 149 OM 1.18026
1.54 23 028 68 007 0.97 70028 70 24
1A8 22
1A1 22

148 039 0.77 24 7070
65 1A1 041 041032 0.67 23

OA3 0.60 23 0.60034 67
2471 71 0.47 23

025 26
OA4

03971 0.790.79 71 0.48 OAS0.39 76
0.69 23
0.61 23

049 OA1 66 050 0.00 0041
041 6dOA3 Max. Volts

Max. Depth (4)
Length On.)

A .De h

4.05
79.00
1.00

69.1 d

0.47 23
026 26

047 OAS0.45
046 OAT0.47

28049 0.11
0.09 25
0.08 26

740.51
054

0.07 23056
280.58

0.060.60
100.62 28 0.05

Reveraed Sjgn Max. Volts
Max. Depth (t()

Length (In.)
Av .De

4.1 6
81.00
0.98

70.83
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Table ~2 (continued)
Sample 9- 2H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point ~ Analyst 3

Unsd usted NDE

Crack 1- MR+ Point - Analyst 4

Unsdusted NDE

Aoal
Position'.61

95 0.06 37

Rnsl with Ad ustments
Len hu'e hreVolts

Axial
Posilicn

%.52
De Volts

Rnsl with Ad ustrnents
Volts Lan hu'e hre

%.59
%.57
%.55

94 0.05 39
90 0.08 45
80 0.19 23

%.48
%.46

77 087 26
70 055 24

2367 0.81 olrt 446
70

%.53
%.50 70 0.50

24 082
70 %.41

67 1.03 23
74 122 25 %41 74

%.48
%.46

SS a76
63 1.00

18
18

0.76
1.00

65
%.87

74 153 25
74 1.79 25 1.79

439 74
74

N.44
A.42
%.40

%.35

77 1.74

73 1.97 21

77 2.10 22

67 121
79 'l.46 22 146

1.74
1.97
2.10

%42
67

A.29

74 1.95 25
74 2.09 25
77 2.18 26
77 240 26
77 2.73 26

1.95

2.1 8
2AO
2.73

74
74

2.17 2.17 A.24 74 3.09 25 74

%.29
%.26
N.24
A.22
0.20
N.ts
%.16
0.13

79 2.32 22
83 2.61

80 2.99 23
77 329 22
77 380 22
80 3M 23
80 346 23

22
77 3.78 22
80 3.89 23

2r19

340

3A6
348
3.78
349
342

A.td
A.ts
<.13

80

80
80

80

%.20
%48
%46
%.14
%.12
%40
%.07
&.05

%.01

74 329 25
77 327 26

80 3.88 27
77 4.01 26
74 409 25
70 3.94 24

26
74 3.72 25

26
80 3.90 27

348
4.0'l

A.td
%46
%.14
%.12
A.t0
%.07
W.OS

%.01

74

74

80
80

74
70

&.07 60 0.01 70 3.76 24 3.76 0.01 70

%.05

0.00
0.02
0.04

77 4.10 22
73 3.98 21

73 383 21

77 3A5 22
73 328 21

4.10

328
0.02

73

0.03

0.07
0.10
0.12

74 3.40 25
74 328 25
67 8.62 23

3.54
67 3.18 23

3AO
3>8
3.62

3.18

0.07
0.1 0
0.1 2

74
74

006 70 20 0.06 0.14 70 2.89 24 2.89 0.1 4 70

0.'l '1

0.13
0.15

67
67 2.98

18
19
19

3.68

248

0.11
0.13
0.15

0.16
0.18

74 2.65 25
67 2.77 23
64 2.80 22
67 252 23

0.1 6
0.1 8

74

0.17
0.19
022
044
006
0.28
0.30

0.85
0.37
009
0.41

67 2.87
70 2.61 20

2.17
73 1.67 21

67 153 19

67 1.46 19

67 1.42

67 1.21

19
19

70 0.98 20
73 0.78 21

0.68

73 2.76 21 2.76

2.1 7
147

1A6
1A2

0 rid
0.78

0.17
0.1 9

024

028
080

ODS
OM
049
OA1

70

70

0>4
0%7

0.31
083
0.85
0.37
0.39
0.41
OA4
0.46
0.48

74 2.05 25
74 1.62 25
67 151 23
64 1.43 22
64 1M 22
67 1.15 23
70 0.93 24
70 0.77 24
70 0.67 24
70 057 24
67 042 23
0 0.00 27

1.62

1.15

OA2

044

041

037
009
OA1

OA6
OAd

74
74

70
70
70
70

0.43
046
0.48
0.50
0.52

70 0.60 20
60 046 17
73 025 21

89 0.11 26
83 0.08 24

040
OA6

OA3
OA6
048

70 Max. Volts
Max. Depth (%)

Length gn.)
Av .De h

4AS
80.00
0.98

69.70

054 0.07 23
0.57 97 0.06 35
0.59 67 0.05

Reversed Sign Max. Volts
Max. Depth (%)

Length an.)
Av .De h

4.10
83.00
1.01

7124
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Table C-43

Sample 9- 2H
Laboratory Specimen NDE Analysis

Crack 2- MR + Point - Analyst 1 > . Crack 2- MR+ Point- Analyst 2

Axial
Posden'e Volts

0.42 40 008

Unad sled NOE

14
0 44 0.00
0.42 40.00

Phase
An k> L <'> Oe

0.08 OA2

Rnat with Ad mlrnents
Len "> Oe h™Volts

A>oal

Posdicn
0.42
0.40

Unsd stedNDE

De h Volts
0 0.00

44 023 'IS
0.42
0.40

Rnal with Ad I>st>nants

Oe ho>

32

Volts Len h~
0.00 0$0 OA2

44.00 023 OA0
0.40 56 023 19 0.40 5500 OAO 40 038 52 0.40 18 0.38 52.00 OAO 0$ 8 38
0.38
0.35
033
0.31
029
027
025
023
020
0.1 8
0.16
0.14
0.12
0.10

49
56

56
52
59

49
56

039
0$4

0$8
0$ 4

0$0
OA7
0.48
0$7
0.60
0$7
0.53
0.52
059
060

17 0$8 49.00

21 031 62.00
23 029 68.00
23 027 68.00
19 025 5600
19 023 56.00
19
18

020 56.00
0.18 52.00

20 0.16 59.00
21 0.14 62.00

0.12 49.0017
19 0.10 5&00

19 0.35 56.00
21

0$ 9
0$4

0$0
OA7

0$7

0$2
0$ 9
0.60

033

0.1 8
0.1 6
0.14
0.12
0.10

40

45
49
49
40
40
40
37

45
35
40

032
029
027
025
023
021
0.18
0.16
0.14
0.12
0.10
0.08

52 0$5 18
58 0$8 20
61 0$3 21

67 OAS 23
55 0.47 '19

55 0$6 19
55 0.59

0.56
19
18

61 0.51 21
49 0.57 17

0.58
55 0$6 19

58 0.51 20

0$6
0$4

027
025
023
0.21
0.18
0.16
0.14
0.12
0.10
0.08

52.00 0$5 036
58.00 0$8 0$4
61.00 0$3 0$2
67.00 OA8 0~
67.00 OAS 0$7
55.00 OA7 025
55.00 0$6 023
55.00 0$ 9 001
52.00 0$ 6 0.18
5&.00 0$ 1 0.1 6
61.00 OS I 0.14
49.00 0$7 0.1 2
55.00 0$8 0.10
55.00 OS6 0.08

38
42
45
49
49
40
40
40

42
45
36
40
40

0.08 56 0$7 0.08 56.00 40 58 0$ 8 20 0.05 58.00 0$6 0$5 42
0.06 59

56
0$8

063
20 aoe sg.oo
19 0.03 56.00 0.03 40

0.03
001

55 0.61
49 0.67

19
17 0.01

55.00 0.61 OA>3

49 CO 0$7 0.01
40
36

0.01
%.01

52
0.70

18 0.01 52.00
18 4> 01 52.00 0.70

0$ 1

A.ot
%.01 52 0.68 18

58 0.66 20
%.01 52.CO 0$8 %.01

58.CO 0$6 %.03
38
42

4>.26 40
43

%.03 59
%.05 56
4>.07 59
<.09 59
%.12 56
4>.14 52
4>.16 49
<.Ie

46
%.22 52
A.24 49

O.70
0.68
0.71
0.71
0.70
0.74
0.65

0.55
0.52
047
036

19
%.03 59.00
4>.05 se.oo

19 %.12 56.00
18 <.14 52.00
17 4>.t 6 49.00
'I 6 4>.18 46.00

4>.20 46.00
18 4>.22 52.00
17 4>.24 49.00
14 4> 26 40.00
15 4> 29 43.00

20 4>.07 59.00
20 %.09 59.00

0.70

0.71
0.71
0.70
0.74

0.66
0$5
0$2
OA7
0$6

4>.12
4>.14

4>.16
%$ 8

4>$4

40

35

31

%.12
4.14
<.16
%.19

e.23

52 069 18
1749 0.72

47 0.70 16
47 0.65 16
47 0$ 9 16
47 O.se le
41 0.50 14
41 038 14
44 026 15

52 0.68 18
58 0.67 20
58 0.69 20
55 069

<.Io
%.12
%.14
%.16

%.21
W.23
%.25
A.27

52.00 0.68 %.06
%.06

5&00 0.69 %.10
55.00 0.69 %.12
S2.00 0$9 %.14
4900 072 4> 16
47.00 0.70 4>.t 9
47.00 0.65 %41
47.00 0$ 9 4>$3
47.00 0$6 AZS
41.00 OSO
41.00 038 %29
44.00 026 %$ 2

38
42
42
40
38
36

30
30
32

<.31

37

026
027

17 %.31 49.00
18
13 <.35 37.00

026 35 49 027 17
44 034 13
38 038 13

49.00 027 <$4
44.00 0$4 <$6
3&00 038

36
32
28

033 12 4>.37 34.00 0.00 0.00 0.00 4>AO
4>.39 43
%.41

'Reversed Sign

021
008

15
19

Max. Volts
Max. Depth (56)

length gn.)
A De h

0.00

0.74

0.83
51.87

OZI %$9

0.74
49.00
0$3
37$ 8

Reversed S>gn Max, Volta
Max. Depth (56)

Length 0n.)
Av .De h

0.72
67.00
0.82
51.14

0.72
49.00
0$ 2

37.40
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Axial

Possion'.46

0.44
0.42
0.39
027
025
0.33
021
028
026
024

020
0.17
0.15
0.13
0.11
0.09
0.07
0.04
0412

%.07

%.13
%.15
%.17

4128

<.37
41.39
+.41

Table C<3 (continued)
Sample 9-2H

Laboratory Specimen NDE Analysis

Crack 2- MR+ Point ~ Analyst 3 Crack 2- MR+ Point- Analyst 4

Unad usted NDEUnad usted NDE
Anal

Position De
Rrlal with Ad ustlnentsRnsl with Ad ustrnentsphase

Volts Lan hlu De hur Lan h~ De hu'oltsVoltsVolts
a$ 7 <.37 0

<.35 30
36

OAlo0.000.05 34 1497
029029 26280.05

13023 31170.12
026 029 028 0281815026 03955 <$ 1 51 %.31 51'5

4126 45
4124 42

42 026 026 4713 027 027 41.29 55
<26 45
+24 42

0.4346
02349 0$5 025

0$5 023
025 16023 %26 ~ 39140.5549

49 OA40.33 15140.5549
17 OASOAS57 0$ 10.31 021 41160.5157

57 0$348OA6 028 170$3 %20 48
%.18 48
%.16 48

18 0280.46 41

OA1 48 17026 0$9 41<.1817 0260.41 %.18
47.16 48 0.68OAS 024 17 41W.t617 024
%.14 48 %.14 480.680$7 022022 4.14150.57
4.12 51 0.6857 0.60 020

0$6 0.17
18 %12 51

%.09 55
%.1216 02057

0.70 0.70 4753 550.17150.56
<.07 61 210.15 0$2 0.15 %.07 61 52170.52

57 0.680$ 10.13 0.13 %.05180.51
47.03 55
%.01 61

0.69 Ek03 55
%.01 61

0$ 9 4714 0.110.58 49 0$8 0.11
0$9 0479

49
21 A.ot 52150.59

0$6 0.01 51 18 0.01 51 0$80.68 0.010.07 57160.5657
57 0$7 0.04 5151 180.68 0.030.04160.5757

0.62 0$2 0.05 51 18 510.64 0.05 0.05570.02160.6257
0.64 19 0$ 90.08 55 0.59 0.08 55 470.08420.001242 0.64

0.10 55 0.100.69 48 19 0.1015 %.020.69
0.12 55 4755 19 0.12 0.1 255

0.67 %.04
0$6 &.06
0.69 %.07

0.1I 48
0.16 55
0.18 58

0.1417 0$90$9 ~ 10.140.67 17
0.16 470.1646 42 0.53 1913 %.0646 0.66

5057 0.18 580$2 0.18%.070.69 1657
020 55 020 55 4717 409 19

0.69 &.11 022 55 0$9 022 55 0$955160.6955
025 55
027 58
029 64

4749 0.68 %.13
0.67 %.15
0.69 %.17

0$7 19 025 55
027 58
029 64

<.131449
OA90.49%.1514
OAT0.474613 %.170.6946

0$ 1 0.31 64 OA7 02146 0.67 4120 OA7130.6746
61023 61

0.35 58
0.37 55

0$20$2 0.33 520$2
0$4 4124
0$3 4126

12 %22
12 4124
12 %26

42
0$5 0.35 58

0.37 55
025 504242

4719" 4242 0$3
OA2510.39 51 18 0.39 02931 OA6 ~S9 %.28OA631

0.42 48 17026 41OA242 026 %$ 1

025
026

12 %3142
0.1 2 410.44 IB 480.12 17491449 025
0.06 OA6 3942 OA6 45 16 0.46 450.064613 %.3546 026
0.00 OA8 0OAB 0 0.48 0319 %.3702431

0.70
55.00
0$5

43.80

24 Max. Volts
Max. Depth (%)

Length (tn.)
Av .De h

0.70025 4l$941.3902527
0.14 %At4.41140.1449

0.04 25
0$ 9

57.00
0$ 0
4427

0.69
LLOO
0.80

48.93

Max. Volts
Max. Depth (%)

Length (In.)
Av.De h A
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Crack 1 ~ MA+Point - Analyst 2Crack 1 - MA + Point - Analyst 1

Vnad lted NDE Unad ttedNDE
Phase
An le

Rnal with Ad ustmentsAx>al

Pot>lion
A>oat

Position
Rnal with Ad ustments

De h«>Volts Lan h«'olts Lan ho> De h«'ot>sDe Vo>ts
0.10 14<.52 40 %.50 0.00 0.00 %$0
0.18 12 0.17 12 0.17 4>.48 35
028 25 028 %AS74 023 15
0.4$4>.46 59 OAS %AS 59 W.43 58 0.43 OA3

550.64 56 EL41 19 0$2 %At 550.62
0.784.4 1 21 0.78 @At 62 W.39 61 0.76 21 0.76 6'1

23 0.99 6d <.37 67
4>.35 70
W.33 70

0$70.97 23
123 24 71 1.1 9 70%.37 71 1.19 24

71 1.45 24 1AS 71 24 1A1 701.41
1.57 2574 74 a$ 0 73

74 1$7 25 74 %28 73
N>8 76
%44 79

76
79

%.17 76
%.15 73
%.13 73
%.11 73

73
774>.29 1.58 26 1$ d 76

27 dl<.26 1.60 1$ 5 27 79
1$84>.24 77 26 76

27 8181 1.76 1.76 1.71 27 1.71
4>.20 77 1.80 26 1$0 ADO 1.75 26 1.75 <.17

1.78 <.15
1.78 4>.t 3

76
4>.td 74 25 A.t8 74 1.78
<.16 A.t6 7374 25 1.78 2$
<.14 74 4>.t 4 74 25

1.98 %.09
1.96 4>.07

<.12 6$
4>.10 65

%.12
%.07 64

1.98
<.1 0

%.07 71 70 1.79 24 1.79 %.04 7071 24
74 1.70 1.70 %.0$ 74 2$ %.0225

1.70 1.70 %.03
1.74 A.ot

670.00 23 1.65 0.00
0.02 67<.Ot 1.74 1.70 23 1.70 OA)2

0$ 1 0.04 67
0.06 70

0.01 23 23 1.72 0$4
0.03 1.78 1.73 7071 24 1.78 1.73
0.05 1$2 0.0$ 68 0.09 67 23 6723

0.07 650.07 6$ 1.94 0.11 1.89 22 1$ 9 0.1 1

0.10 0.1 0 68 67 23 6723 0.13 0.13
0.15 700.12 226 0.12 71 24 0.15 7024

252 730.14 0.14 0.17 2AS 25 0.17 7325
0.16 0.19 700.16 71 2.69 2.69 71 24 0.1 9 7024

0.18 74 0.16 74 73 2A9 7325
2>6 76020 26 004 024 76
1.93 046 7626 026 76

024 1.79 1.79 024 74 028 73 '1.7474 25 1.74 25 028 73
027 0$7 0$0 6723 1.61 1.61 0$ 0 67

7071029 24 0$2 1.39 1$ 9 032 70
123 0$ 1 700.31 71 71 0$5 1.19 24 70

23 1.08 0$7 67 1.05 671.0$
0.3$ 0.80 21 0$0 62 0$9 61 0.78 21 0.78 61039
0.37 0.47 OA7 0$7 0.41 0.45 22 OAS OA1

0.43 1000.39 99 021 35 ONt 0$ 9 020 0$0
0.13 0.45 0.000.41 98 36
0.10 Max. Volts

Max. Depth (%)
Length gn.)

Av .De

2.62
79.00
0.93

0.44 95 41
0.100.46 42

0.48 O.OS $8
2$9

81.00
0$7

Max. Votts
Max. Depth +)

Length gn.)
Av De h
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Table C~ (continued)
Sample 9- 3H

Laboratory Specimen NDE Analysis

Crack 1 - MA+Point. Analyst 3 Crack 1- MA+Point- Analyst 4

Axtal
Position
4.49

Unad usted NDE

De h Volts
02214

anal with Ad ustments
IAn htu De hteVolts

Axtal
Positicn
4.36

Unadu tedNDE

De h Volts
0 0.00 25

ansi with Ad ustments
htu De hteVolts

4.46 0.30 17 0$ 0 4.46 67 0.84 23
4.44
442
4.40

46 046
064

63 0.78
67 0.98

13
14
18
19

OA6
0.64
0.78
0.98

46
49

4.26

70 1.09 24
70 145 24
74 1.46 25
70 1.67 24

1.09

1A6 as
70
70
74
70

67 1.21 19 4.24 74 1$ 1 25 1$ 1 74

429
427
425
4.22

73 143 21
1.55 22

77 1.55 22
80 1.55 23
83 1.57 24
83 1.65 24

1$5
1$5
1$5

1.65

73

80
4.17
4.15
4.13
4.11

74 2.57 25
70 2.63 24
74 2.44 25
70 2.19 24

77 2.00 26
74 2$2 25

KOO

2.1 9

4.19
4.17
4.1 5
4.13
4.11

74
74
70
74
70

420 80 1.71 23 1.71 420 80 67 23
4.18
4.18
4.14
4.12

80
70
77
70
67

1.77 23
1.79 20
1.80 22
1.88 20

19

1.79
1$ 0
1$8
2.05

4.1 8
4.16
4.14
4.12

70

70

407

0.00

67 1.83 23
67 1.80 23
70 1.76 24
67 1.75 23
67 1.72 23

1.76
1.75
1.72

4.07
4.05
4.02

OAI2

70

4.07
4.05

63 2.05
63 1.91

18
18

2.05
1.91

4.07 0.04
0.06

67 1.68 23
2470 1.71

1.68
1.71 70

4.01
0.01

008
0.1 0
0.1 2
0.14
0.17
0.19
021
023
0.25

67

67
67

63 1.97

19
18
17
19
19
18
18

70 2.56 20
73 2.71 21
73 2.56 21
77 2>6 22
80 1.93 23

67 209 19
70 2$ 1

1$0
1$0

1$ 6
1$7

271

4.01
0.01

0.1 0
0.1 2
0.1 4
0.17
0.1 9
021

70
70
73

0.08
0.10
0.12
0.15
0.17
0.19
021
023
025
027
029
031
034
036

70 1.86 24
67 1.99 23
67 1.97 23
74 1.87 25
74 1.77 25
74 1.81 25
77 1.78 26
80 1.72 27
80 1.65 27
80 1.58 27
77 1.54 26
77 1 $2 26
74 1.49 25

2470 134

1$6

1.97
1$7

1.78

1$2
1AQ
134

0.08
0.10
0.12
0.15
0.1 7
0.1 9
0>t

0$ 1

034
0$ 6

70

74
74
74

80
80

74
70

027
0.30

73
70

1.79 21
1.65 20

1.7Q

1.65 70
038
OAO

70 1.16 24
67 0.94 23

1.1 6 0$8
OAO

70

032 70 1.45 20 1A5 032 70 0.42 61 0.75 21 0.75 OA2 61

034 73 21 0.44 55 0$9 0$9
036
038

70 1.06 20
1863 0.81 0$ 1

0$6 70 0.46
0.48

6'I 0.40 21
80 0.24 27

OAO
044

OA6
OAS

61

0.41 67 0.48 19 OAS OAI 0$ 1 0 0.00

4.47
4.49
4.51
4.54

0.58

94 0.14 28
86 0.09 25

0.09
95 0.08 38

0.07
70 0.05 70
51

80 023 23

Msx. Volts
Max. Depth (%)

IAngth gn.)
Av .De h

2.71
83.00
0$9

68.02

Max. Volts
Max. Depth (%)

Length (In.)
Av .De h

80.00
0.84

69.1 9
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Axal
Posit'en
a 51

a 49
a.47
a.45
a.42
a 40

a.28
a 25
a.23
a.21

a.17
a.15
a.13
a.11

a.02
0.00
002
0.04
0.06
0.09
0.11
0.13
0.15
0.17
0.19
021
023
026
028
0.30
032
034
038
058
0.40
0.42
0.45

Table C<5
Sample 9-3H

Laboratory Specimen NDE Analysis

Crack 2 ~ Mlt+Pdnt-Analyst1 Crsck2 MA+Point-Anatyst2

Unad|usted NDEUnad usted NDE
Rnal with Ad'ustments Axial

Poshon
Rnsl with Ad ustments

Lan hu> De te De h Volts Len h'uVoss Volts Volts
0.07 '12 a47 a.47 0.00 0.00 aA7

38.00 0.12 aAS0.09160.0946 aA9 13a.45 0.12 a.45 32
022 15 a4240 140.14 a47 40 a.42 44.00 0~

52.00 05$
0.1 ~

0.19 1956 0.19 aAS 0$ $ 18 a.40 a40
028 22
059 20

55.00 041 46028 aA2 0.4155 19
059 0$ 1 1959 aAO 59 55 55.00 0$ 1 a$ 6 46
05$0.51 a$ 8 59 55 058 19 a.34 55.00 0$8 46

0$9 20 0$9 59 a.31 52 0.61 18 0.61
0.61 1956 0$ 1 58.00 0.65 a29 48

0.62 65 a.27 0.68 48
0.67 20
0.73 20

59 59 58 0.73 20 a25 58.00 0.73
61.00 0.77

48
59 0.73 59 a.23 61 210.77 51

0.75 22 0.75 a.21 73 0.78 25 agt 73.00 0.78 61
70.00 053 a.1 80.79 25 0.79 5874 a.1874 70 0.83 24 a.18

a.16 6724 71 0.90 23 a.160.80 5671 67.00 0.90 a.1 6
67.00 0.9$ a.140$ $0.91 23 a.19 67 23 a.140.91a.14 56

05$0.91 23 a.17 68, a.12 70 0.86 24 a.12 70.00 056 a.1 2 58
0.88 0482471 a.1 5 71 a.t 0 70 0.81 24 a.10 70.00 0$ $ a.1 0 Ss
0.82 2574 052 74a.13 0.82 24 a.0870 70.00 052 a.os 58

64.00 0.90 a.05240.84 a.11 7171 0.90 22
58.00 0.97 a.03
61.00 0.97 a.01

0.92 2265 480.92 65a.08 0.97 20 a.03
0.97 21 a.ol5959 a.06 a.o 1 61 51

21 62 0.01 61 0.91 21
0.83 21

62 0.01 61.00 0.91
61.00 053

0.01 51
0.90 2265 65 0.03 61 0.03 51

62 21 62 0.05 0.73 22 0.05 64.00 0.73
61.00 0.71

0.05
240.7371 0.02 71 0.07 61 0.71 21 0.07 0.07 51

0.710.7165 054 65 0.10 55 0.73 19
0.72 19

0.10 55.00 0.73 0.1 0 46
0.74 0.74 0.12 55 0.12 55.00 0.72 0.12 46
0.70 2059 0.70 0.09 59 550.14 0.67 19 0.14 55.00 0$7 0.14 46
0.6956 52.00 0.&5 0.1 60.6919 560.11 0.16 52 0.65 18 0.16
0.6752 0.13 52 0.18 064 18

0.59 18
0.18 52.00 0.64

52.00 0$9
0.18

56 19 0.15 021 52 021 02$
0.6152 0.61 0.17 52 023 58 0.54 20

0.52 21
023 SHOO 0$4

61.00 0$2
48

0.54 2162 0.1 9 62 025 61 025 51
0.53 00$21 62 027 55 0.53 19 027 55.00 0$3

55.00 0$ 10.55 19
0.52 19

56 0$5 029 55 0.51 19 46
56 052 026 56 0$ $ 55 0.45 19 05$ 55.00 OAS

5$LOO OA0
0$ $ 46

0460.46 1956 028 054 OAO 054
59 0410.41 59 036 0.40 15 0.36 44.00 OA0

0410.41 15 052 058 14 05841 41.00 OAO
0.4040 OAO 05414 40 0.40 05113 3&00 0$ $0.40 040 32
02940 05614 40 0.42 OA2023 12 OA2
024 12 024 058 044 0.00

0.170.1725 Max. Volts
Max. Depth ($$)

Length en.)
Av .De h

0.97
73.00
0.9 1

55.47

057
61.00
0$ $

4655

0.08 18 OA2
0.0525

Max.
Max.

Len
Av .De

Volts
Depth ($$)
gth en.)

1.00
74.00
0.91
57~
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Anal
Posrtion

%.48
4I 46

N.42

%.37
<.35

%.31

%.26
N.24

%.20
%.18
%.16
A.13

%.07

0.00
0.02
0.04
0.06
0.08
0.11
0.13
0.15
0.17
0.19
021
024
026
048

0.32
0$4

0$7
0$9
0.41
0.43
OAS
0.47

Table ~5 (continued)
Sample 9- 3H

Laboratory Specimen NDE Analysis

Crack 2- MR+ Point. Analyst 3 Crack 2- MR+ Point- Analyst 4

Unad sledNDEUnadjusted NDE
Rnal with Ad ustmentsPhase

An fe

Rnal with Ad ustmentsAnat
PositionL hP) Volts Lanhu'an h'~ De hu'oasDeoth Vox1

0.0022.50.0873 %$9 0
%$7 360.12 WA6 026%.46 13 0$657 0.10 22 31
47$ 5 39

46
<$ 1 61

394757.00 0.19 WA4160.'l9 0$457
~ 0$915 4053 028 N.42 53.00 028 17 46 039

5263 035 18 OAO 21 61 OAO63.00 0$5 <$9
52 61%.37 0.44 21 61 OA4180.44

%$7 58
425 58
A>3 61

53 0.46 15 %.35 53.00 OA6
49.00 0$ 1

57.00 0$6

0$0 20 <.27 58
49 0.51
57 0.56

4014 0$4 58
16 %.31 47 '0.23 0$361 41.23

57 0.63 16 4i.29 57.00 0.63 47 <.20 81 0$4 0$ 4 %.20
57 0.64 16 0.26 57.00 0.64

57.00 0.71
73.00 0$ 1

47 N ts 58
%16 55

47.18 58 0$8 %.1 8 50
1657 0.71

73 0.81
R.24 47 0.62 19 0.62%.16 SS 41.1 6 48
e.2221 60 %.14 55 19 0.6555%.14 +.14 48

70 0.86 20 %.20 70.00 0.86 58<$0 %.12 58 0.68 0.6658%.12 %.12 SO

70.00 0.94 WA8 58 0.6970 0.94 20
70 0.97 20

%.18 <.1058 A.t04.10 SS

%.08 61
<.06 64

%.16 61 0.70 %.0870.00 0.97 A.t6 0.70 21
0.69 %.0667.00 0$2 W.t367 %.13 0.69

58 <.03 67 677(LOO 0$7 0.72 2370 0.87 20
%.01 57
0.01 64
0.03 54

0.79 0.797aoo 0$ S a.09
67.00 0$2 %.07
60.00 OAT %.05

%.01 57 %.01 4970 0.86 20
0.87 0.01 0$7 0.0167 0.92

60 0.99
19

0.9417 470.03
528300 0$ S

63.00 0$3
60.00 0$6

0.97 0$70.05 0.0518
52 0.07 64 0.92 0920.07 0.07 5518 0.00

6170 0$470490.02 240.02 0.84 0.0917
52 0.11 7425 0$20.11 0.1118 0.04 7463.00 0.77 0.04
496000 0.74 0.13 74 740.85 25 0.13 0.131760 0.74

2453.00 0.75
53.00 0.77

0$8 0.16 70 0$90.16 7053 0.75 15 0.08 0.89 0.16 61
610.1870 24 0.18 70 0$70.870.11 0.180.111553 0.77

4757.00 0.72 0.1 30.1357 0.72 020 70 0.85 020. 7024 0$0 61

022 70
024 64
026 61

0$057.00 0.70 0.1 557 0.70 16 47 24 022 - 700.15 61
0.'1716 4757.00 0$6

53.00 0.61
0.1757 0.77 0$ 4 0$4 55

0.7221 0$ 6 . 610.19 0.1 9 0.72 0$653 0.61 15
4757.00 0$7 001 028 58 0.69 20 58 0.69 0$8 500$ 80210.57 1657

024 4757.00 0$5
53.00 0$6
53.00 0$5

030 64
033 SS

035 58

0.62 0$2 0$ 0 5502457 0.55
53 0.56
53 0.55

16 0$0... 64
0.33 - 58 0$90%6 026 0$915

OXS 035028 0$4 03515
47 037 61 21 610$ 0 0$7 0$0 0$716 0$0OA757 57.00 OAT
49 61 OA1032 039 61 0.41 21 0390$217
40 OA1 61 21 0.41 61 OA149 00 OA203414 03249 OA2

38 0.39
032

0$7 310$ 9 OA3 0.00 0.43
42.00 0$ 1

34 00
0'8.000.1 5

42 031
34 022

12 0.39 0$9 Max. Volts
Max. Depth tSL)

Length (In.)
A De h

0.97
74.00
0$2
59.36

0$7
64.00
0$2
51$ 4

0.4110 OA1 28
0.15 0.43

57 0.08 16 0.00 0$80.45
96 0.04 36

Max. Volts
Max. Depth (SS)

Length gn.)
A De h

0.99
73.00
0.91
56.26

0$9
60.00
0$ 1

4624
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Table C<6
Sample 9-4H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point- Analyst 1

Unad StedNDE

Crack 1 - Mit+ Potnt - Analyst 2

Unad sted NDE

Volts
0.07

Rnsl with Ad ustments
Volts Len hn'e hee

Axial
Position

%.46
h Volts

0 0.00

Rnsl with Ad ustments
Volts Len hru De
0.00

71 24 4.44 41 14 0$4 41
%.51 87 0.10

71
74 1 $0

%.49 74 0.17
4.46 52 0.34
A 44 40 0.51
4t 42 59 0$2
%.40 68 0$8
4s.38 65 0.79

25
18
14

23

24
25

0$ 1

0$2

0.79

1$0

442
%.40

40
59

71
74

R.42 41 OA9
N.39 58 0.51
<.37 67 0.56

64 0.77
61 1.02
70 126

%29 73 1.45
%46 73 1A6
4S24 73 1.41

76 1 $7

14

20
23

21
24
25
25
25
26

OA9
0$ 1

1A5
1A6
1A1

%42 41

58

61

70

73

76
74
74

1$ 1

1A7
25
25

1$ 1

1AT
74
74

70 1 $ 1

%.18 70 1$8
24
24

1$ 1

1$8
ADO
%.1 8

70
70

77 1.41

71 1$5 24
1Al

71
N.t6 73 1.65
47.13

25
25

1.65 <.1 6
1.69 <.13 73

%.21
%.19

71

1.70
74 1.74

<.15 71 1.81
4.13 68 1.70

74%.10

24
25
25
24
23
25

1.70 %.19
1.74 %.17

A.t5
1i70 %.13
1$0 %.10

71
74
74
71
68
74

N.l 1 70 1.76
%.09 67 1.65
<.07 73 1A6
%.05 70 1.38
47.03 67 1.41

7047.01

24
23
25
24
23
24

1.76

146 4.07
%.05

1A'1 %.03
'lA4 <.Ot

70

73
70

70
71 1A2 24 1A2 71 0.02 70 24 1$ 6 0.02 70

%.06 68 1 AS
71 1A7 24 147

0.04 73 1.40
OXi6 70 1.49

25
24

1AO
149

73
70

0.00
0.02

71
74
71

1.39 24

24 OAR

71
74
71

0.08 70 1.53
0.10 67 1.63
0.12 64 1.68

24
23 1.63 0.10

0.12

70

0.04 71 1$7
0.06 68 1.67
0.09 65 1.73

71
68

0.15 70 1.66
0.17 73 1.67
0.19 70 1.77

24
25
24

1.66 0.15
1.67 0.17
1.77 0.19

70

70
0.11 71 1.71 1.71 0.11 71 021 70 1.72 24 021 70
0.13
0.15

74
71 24

1.72 0.13
0.15

74
71

tL23 73 1.52
025 73

25 1$2 023 73

0.17 71 1.78 1.78 0.17 71 028 67 1.17 1.17 028 67
0.19 71 24 0.1 9 030 58 1.08 1.08 0$ 0 58
021 74 1 $2 25 1$ 2 041 74 0.32 55 0.85 19 045 0$ 2 55
023 68 1M 23 140 64 0$7
026
028
0.30

59 l.'ll
56 0.88
65 0.59

20
19

0$9

026
028
0$0

59 0.36 55 0$6
0.38 85 0.18

0 0.000.41

0$ 6

0.18
0$6

0$8

55

034
036
038

87 0.18
91 0.09
94 0.10

0.32 56 0.37 19

47
0.1 8

0$ 2
0$4

56 Max. Volts
Max. Depth (%)

Length ttn.)
Av .De h

1.77
76.00
0$4

65$ 2
040 91 0.11 47
0.42 90 0.09 48

Max. Volts
Max. Depth +)

Length {11L)

Av

1$2
TTAIO
0$0
66.91
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Table CP6 (continued)
Sample 9- 4H

Laboratory Specimen NDE Analysis

Ctsck 1- MR+ Point - Analyst 3 Ctsck1 MR+ Pdnt Analyst 4

Atual

Position
%.50

Unad usted NO6

Oe h Volts
92 009 27

Rtlal with Ad Uattnellta
Volts Lan h'u De hte

Unadu tedNOE
Axtal

Positen De h Volts
<.35 0 26

Rnsl wilhAd Uattnenta
Volts Len hot De ht»

%.47
%.45

0.16
53 034
49 a49

15
14

0.1 6

OA9

<47
%45

49

4t.33 58 0.42
<.31 64 0.63
4129 61 0.92 21

042
0.63 %21
0.92 61

<.41

%28

60 052 17

70 037 20
63 0.78 18

67
73 122 21

1A1

082

0.78

1A1

<41
%29

+26

70
%27 61 1.12
4124 67 122
422 70 127

74 1$I
A.td 70
<.16 70 1.78

70 1.68<.14
41.12 67 1.64

21
23

25
24
24
24

1.1 2

1.77 4.1d
1.78 %.16
148 %.14
1.64 41.12

6'1

70
74
70
70
70

%.24 73 128 21 %.10 67 1.71 1.71 %.10
%.21
%.19
%.17

73 132 21
73 1.60 21

1.67 2173

182
%49
&.17

73

73

%.07 70 1.63
%.05 74 1 $2
%.03 74 1.50

24
25
25

1.63 41.07
182 %.05
180

70
74
74

%.15
<.13

67
73
73

1.68 19
1A9 21
1AO 21

73 1.69 21
70 1.76 20

1Ai9 &.15
1.76 A.13
1.6S %.11
1A9
1AO

73
70

73

<.01 74 1.42
0.01 74 1AO

0.05 70 1 AO
0.07 70 1 A3

25
25
24
24
24

1A2
1AO

1AO

A.os
oxt1

0.05

74
74
70
70
70

67
67

1.44 19
1.47 19 1A7

0.09
0.11

70 144
67 1.70

24
23 1.70 0.11

70

0.00
0.02
0.05
0.07
0.09
0.11
0.13
0.15
0.18
020
022
024
026
028
031
0.33

1.71 17

67 1.72 19
70 1.73 20
67 1.82 19
67 1.78 19

70 1.58 20
67 1.35 19
63 1.23 18
57 1.12 16

0.91 17

63 0.64 18

70 1AO 20
77 1.42 22
70 131
73 1.54 21
63 1.66 18

1AO
1A2

1.71

1.73
1%2
1.78
1%8
125

021

0.02
0.05

0.11
0.13
0.15
0.1 8
020
022
024
026
028
021

70

70
73

60

70
67

70

0.14 70 1.77
0.16 74 1.69
0.18 74 1.66
020 74 1.56
022 70 1.50
024 77 1.41
026 70 1A3
028 77 1AS
030 77 1.39
023 74 1.17
025 64
027 64 0.74

0.56
OA1 51 0.50
OA3 48 0.46
0.45 0 0.00

24
25
25

24
26
24
26

25

18
17
20

149

141

1AS
129
1.17

0.74

OA6

0.14
0.16
0.18

024
026
028
020
023
025
027
039
OA1

OAS

70
74
74
74
70

70

74

51
4d

027
48 0.45 13

170.22
OAS

027
Max.

Max.
Lengt

Av

Volts
Depth (%)

h (in.)
De h

46

142
TTAO
lL84

65.79

Max. Volts
Max, Depth nt)

Length (ln.)
Av .De

1.78
77.00
040

67.03
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Table ~7
Sample 9- 5H

Laboratory Specimen NDE Analysis

Crack 1-MR+ Point-Analyst1 Crack 1 - MR+ Polnl Analyst 2

unad sled NDE Unadusted NDE
Aeat

Posiidn De Voas
Anal with Ad ustments

Len hut De hreVolts
Axial

Poaken
Phase

Voas Anoxic

Final with Ad ustments
Len "'eVolts

%.51 65 0.11 22 %.42 0.00 0 4A2
41.48 31 0.13 0.13 4.40 17 028 008 4AO 17
%46 31 0.18 0.18 4A6 31 4.37 0.50 10 050
4.44
A 42
4.40

28 022
20 028
34 050

10

12
048 4A2

%.40

28 %.35

%.31

38 0.66 13

55 0.77 19
61 0.97 21

0$6

057
55
61

0.66 15
59 0.77 20

0.66

059
59
65

N.29

<.25

61 123 21
70 158 2I
73 1.46 25

158
1A6

61
70
73

124 1$4 65 79 1.52 27 1$2 79

%.28
%.25

74
81

1.41 23
150 25
1.56 27

1A'1

150
1$6

68
7I
81

%.20
%.18
%.16

70 1.72 24
6l 1.91 22 151 %.18

%.16

70

4t.23
%.2 1

0.19
<.17
<.15
<.13

71 1.76 24

71 2.17 24
65 227 22
68 2.15 23
68 1.98 23

65 1.97 22
65 2.09 22
68 2.10 23

1.76

2.09
2.10
2.17

2.1 5
1$ 8

4t.t 9
4t.t 7
<.1 5
W.t3

%.09

71

68
71

41.14
%.12
%.10
%.08

.Ot
0.01

67 2.05 23
70 2.11 24
64 221 22
67 2.09 23
67 'l.92 23
67 1.75 23
64 1.74 22
61 1.84 21

2.05
2.11
221
2.09
1.92
1.75
1.74

%.14
%.12
%.10
%.08

<.Ot
051

70

67
67

61
<.07 1$ 0 %.07 0.03 61 1.97 21 1.97 61
%.05 65 1.78 22 1.78 <.05 0.05 58 2.07 20 0.05

62 1$9 21
21

1$9 62
62

0.07
0.09

61

61
2.02 21

21
0.07 61

61
0.02
O.Ol
0.06

0.10
0.12
0.14
0.16
0.18
020

59 2.12 20
62 2.0S 21
62 2.10 21

23
65 2.06 22
6S 1.78 23
74 1A2 25
68 121 23
62 1.10 21
62 0.99 21

2.1 2

2.1 0

1.78

1.10

0.10
0.12
0.1 4
0.1 6
0.1 8

59
62
62

7I

62

0.12
0.14
0.16
0.18
0>0

024
046
029
051

61 1.07 21
61 0.96 21
61 0.73 21
58 053 20
49 OA7 17

67 1.95 23
64 2.00 22
67 1.73 23
73 1.39 25
67 1.18 23

155

'l.73
159
1.1 8

0.73

OA7

0.12
0.14
0.1 6
0.1 8
000

024
026

051

73
67
61
61
61

49
0.23 62 0.75 21 0.75 62 053 55 0.43 19 053
025 59 055 20 025 59 055 47 028 16 47
027 49 0.48 17 OAS I9 057 70 0.18 24 0.1 8
0.29
0.31
0.33

S6 0.44 19
46 . 028 16
43 0.18 15

008
0.1 8

'" 051

Max.
Max.

Lengt
Av .

Volts
Depth (%)

h (trL)
De h

46

8 1AO
0$ 1

58.98

059 0.00 0
Max. Volts

Max. Depth (%)
Length (Irx)

Av .De

221
79.00
0.79

5851
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Table CQ7 (continued)
Sample 9- 5H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point ~ Analyst 3

Unad usted NDE

Crack 1 ~ MR+ Point- Analyst 4

Unstl usted NDE
ANst

Position Volts
Phase

e

Ansi wnh Ad ustrnetl'ls
De hutLeo

Atoat
Positen Vohs

Rnsl with Ad ustme
Lan h'~Volts te

70 0%8 20 4AO %.37 0.00 23
57 0.54 16 020 13 36

0.72 15
17

+$6 39
45

0$ 1

0.41
14
16

0$ 1

OA1
39
45

%.31

4.27 73
1.24 18
1.40 21

144
lAO 73

%.27 61
0.47 20
0.58 21
0.80 22

OA7
0$8
0$0

58
61

4.25 73 1.48 21 73 e.23 61 1.01 21 1.01 61

4t.23 1.56 22 1$6 %.21 1,12 22 1.1 2 %.21
<.21

%.17
4.14

73
67
67
67

1.76

2.11
2.13

21
19

19

1 76

2.11
2.13

%.19
4.17
4t$ 4

67
67
67

a.t7
%.15
%.13

70
70

105 24 'M
1.50 24
1.83 23
2.03 22

<.19
4.17
%.15
%.13

70
70

%.12 67 2.21 19 %.12 %.10 2.01 2.01 <.10
<.10 2'8 A.t0 61 2.08 21 2.08 %.08 61

0.01
0.03
0.05
0.07
0.09

57

2.19

2.10
2.18
2.13
2.15

18
18
18
17
15
15

16
17
17

2.19

1$0

2.10
2.18
2.13
2.15

41.08

4lXt2
0.01
0$3

OA)7

0.02
0.04
0.06

0.10

61
58
61

61
67
67

21

1.98 21
1.85 20
1.76 21

2.00 23
2.14 22
2>3 23

1$ 8

1.76
1$2

2.1 4

%.02

0.02

0.1 0

6'l
58
61

61

0.11
0.13
0.16 67

2.07
1.79

18
18
19 2'.79

0.1 1

0.1 3
0.1 6

0.12
0.15
tL17

70
70
67

2.11 24 2.11 0.12
0.1 5
0.17

70
70

0.18
020

70 1.43 20
120 18 120

0.1 8 70 0.19
021

67
74

1.91 23
1.69 25

1.91
1.69

0.19
021 74

022
024

67 1.08
0.98 18

1.08
0$8 024

023
025 74

1.54 26
1.47 25 1A7 74

026
028

0.75 17

0.57 15
0.75 026 60 027

029
67 1 $7 23

1.15 22
1$7
1.15

031
033
035

49
42
42

0.50
0.46
0.31

14

12
12

0$0
OA6
031

0$ '1 49
42
42

0$ 1

0$3
0$5 51

0.93
0.74 20
0.59 18

0.93
0.74
0$9

0$ 1

58
51

037 022
039

38 0$7
0$9 42

0.40
024

17
15

OAO
0$ 9

48
42

Msx. Votts
Max. Depth (ta)

Length (tn.)
Av De h

2$0
77$ 0
O.79
59~

0.42
0.44
0.46

27 021 10
0.17
0.00 19

041
0.17

OA2

OA6
Msx. Volts

Msx. Depth (%)
Length an.)

Av .De h

77.00
0$3

5L37
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Table ~8
Sample 9- 5H

Laberatery Specimen NDE Analysis

Crack 2- MR+ Potnt- Analyst 1 Crack2 ~ MR+Potnt Analyst2

Axrat

POSsiOn

Unsd usted MDE

Decth Volts
59 0.16 20

De h Volts
0.16

tan
hu'nal

with Ad ustments
ru

Unad usted rrDE
Rnal with Ad'ustments

Volts Len hm De hra

40
0.41
0.50

15
14

%.04 43 OAt i
%.02 40 080 %.02

40
37 0.00

0.16
15 0.00 44

0.16
039 OXto 41

0.01 40 0.38 14 0.01 40 038 0.01 0.02 41 0.49 14 41 OA9 0.02 38
0.03 56 0.17 0.03 0.17 0.04 41 037 14 0.04 41 047 38

Max. Volts
Max. Depth (%)

Length (in.)
Av De h

0.50

0.09
31.78

050
40.00
OAS
2956

0.06
0.08

55 0.17
0.00

Max, Volts
Max. Depth (%)

Length (tn.)
Av De h

0.06

0.49
44.00
0.09

0.17

OA9
41.00
OAS
2L37
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Table CPS (continued)
Sample 9- 5H

Laboratory Specimen NDE Analysis

Crack 2- MR+ Point- Analyst 3 Crack 2- MR+ Point Analyst 4

Axutl
Positen

Unad ted NDE

Detxh Volts Le 1'> D
%.07 0

Rnal with Ad ustments
Len h™ De

ho'xial
Posit'en

%.07

Unadjusted NDE

Volts
0.00 19 %.07

Rnsl with Ad ustments
Volts Lan m De hte
OAR %.07

<.05 34 0.07 10 %.05 34 OA)7 %.05 21 42 031 15 42 031 . %.05
%.03 54 0.16 14 54 0.16 39 0.46 14 39 Ol6
%.01 0.44 %.01 41 Olo <.Ot 25 %.01 42 0.43 15 41.01 Ol3 A.ot
0.02 34 0.55 34 Ol6 04)2 21 0.01 024 17 0.01 044 oxlt
0.04
0.06

43 0.45
53 0.17 15

Max. Volts
Max. Depth (%)

Length (tn.)
Av .De h

0.04 43 037
0.06 0 0.17

055

0.13

0.06
27

085
3380
0.13
21A2

OOO 20
Max. Volts

Max. Depth (%)
Length (ttL)

A De h

0.03
Ol6

4(LOO

0.10

0.00 0.03 ~

OA6
39.00
0.10

27.79
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Table C49
Sample10-3H

Laboratory Specimen NDE Analysis

Crack 1-MR+ Point-Analyst 1

Unad usted NDE

Cmck1 MR+Point Anatyst2

Unadusted NDE
Ax>at

Position
4.55

Do h Vods
95 0.10

Phase

41

Final with Ad ustments
Len hu> De h>eVolts

A>cal

Positk>n

4A9
Oe h Volts

0.00 0
Volts Len hu> De

4A9

Rnal with Ad ustments

0.11 40 4.46 0.15 23 0.15 4AS
4.51
4.49

90 0.16 31
0.34 26 4.49

4.44
&42

64 0$ 1 22
0.46

0$ 1

OA6
4.47 67 0.52 22 0$2 4AT 4.40 4AO
4.45 0.73 27 0.73 4AS 70 0.71 24 0.71 70
443 80 0.85 27 80
%41
4.39
4.37

75

77

1.02 25
120 24
1$3 26

4A1 75 61

70

1.05 21
1.14 22

24

1.05
1.14

61

70

426
424
422
420
4.18
4.16
4.14

80

93
1 $7 29
1$8 32
1 $7 30

90 1.70 31
90 1.75 31
85 1.80 29
90 1.65 31
85 1.68 29
88 1.60 30

1.61 28

1$2

'1.70

1.75
1$0
1.65
1.68
1.60
1.61

440
4.18
4.16
4.14

88

421
4.18
4.16

4.12
4.10

79

76
76
76
73
73
73

120 27
145 29
1 $2 28
1.49 28
1 $4 28
1.61 26
1.56 26
1.52 26
1.48 25
1.46 25
1$6 2$

1$ 2
1A9

1$ 1

1$ 6
1$ 2
1Ad
lA6
1$ 6

4.1d
4.16
4.14
4.1 2
4.10
4.0d
4.0$

79

82
82

76
76
76
73
73
73

4.10
85
75

1.37 29
122 2$

4.1 2
4.10 75 4.01

1.19 26
1.06 27

1.19
1.06 4A>t

76
79

80 1.02 27
1.04 26

4.08
4.06

0.01
0.03

1.02 29
1.08 27

'1.02

1.08
0$ 1 85

4.02
75
75

126 25
1.50 25
1.67 26
1.70 26

126

1.70

4.02
0.00
0.02

75
7$

0.05
0.08
0.10
0.12

70 127 24
67 1.43 23
64 1.52 22
67 1.52 23

1$ 2
1$ 2

0.0$
0.08
0.10
0.12

70
67

005
007
009
0.11
0.13

85

85

1.56 28
1 $7 29
1 $2 29
105 30

1$ 6

1$ 2

0.05
0.07

0.1 1

0.13

0.14
0.16
0.18
021
023

73
73
76
76
73

1.38 25
144 25
1.18 26
1.12 26
1.04 25

1$ 8
144
1.1d
1.12

0.1 4

0.1 6
0.18
OZt
023

73
73
76
76
73

0.15
0.17
0.19

28
0.9375 25

69 0.72 23

0.15
0.17
0.1 9

75
69

025
027
029

67 0.89 23
55 0.69 '19

52 0.46 t8

0$ 9
0.69
OA6

025

029 52
0.21
023

67 0$ 1 22
67 029 22

0$ 1 001 031
0$3

61
91

023 21
0.09 31

031

025
027

9$ 0.14 33
92 009 44

0.14

W)
(la)
h

Max, V
Max. Depth

Length
Av .De

1 $0
93AIO
0.74

TL30

036 0.00 0
M&x Volts

Max. Depth (%)
Length gn)

Av .De

1.61
85.00
0$0
69$7
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Table C49 (continued)
Sample 10- 3H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point - Analyst 3

unsd sled NDE

Crack 1- MR+ Point- Analyst 4

Una usted NOE
Axial

Position
%.51

De
0.07

Phase
An e

Rnsl with Ad ustments
De hreVolts

Axial
Posiren

%.43
Vo"s

46

Rnsl with Ad ustments
De htuVolts

%.49
N.47

67
57

0.08
0.11 16 0.11 aA7

%.4 I
A.39

95
95

0.06 40
0.07 40

%.45 033 15 <.37 0.07 28
57 0.48 16 OAS 0.06 46

%.40 0.60 17 0.60 MAO 0.12 26

%.28

A.23

67
67

73

89

0.71
085
1A)5

1.13
123

127

21
19
19
19
21
23
26

0.71

1.13

69

%.31

A.22
%.20
%.18
N.t 6

51

67
74

74

029 20
0.52 18
0.75 20
0.93 23
1.06 25
1.16 26
122 26
1~ 25

0$2
0.75

1.16

a>4

W.t 8
W.t 6

51

74

74
%.21 1$ 2 24 1$2 <.14 70 1.44 24 A.t4 70
%.19
%.17
%.15
<.12
%.10

0.01
0.03
0.05
0.07
0.09
0.11
0.14
0.16
0.18
0.20
042
024
027

77
77

77

73
73

73
67

67
73

77

70
67
57

1$S

1.66
1.6 I
1$6
1$0
1.49
1AO
125
1.14
1.10
1.17

1$0
1$7
'l$6
1A1
128

1.17

0.94
0.74

24
22
22
23

21
21
23
24
21

18

19

19
16

1.61

1A9
1AO

1.14
1.1 0
1.17
1$5
1$0

1A1
1DS
142
1.1 7

0.74

41.17

A.t5
<.12
<.to
4.08

0$ 1

0.07

0.11
0.1 4

0.16
0.1 8

0>4

80

73

80

73

70

%.12
%.10
%.07
<.05

0.01

0.05
0.07
0.09
0.12
0.14
0.16
0.18
000
0.22
044
0.26
0.28
0.30
0.33
0.35

67

67
74

74

74

87

70

61

67

1.54 23
1.53 22
1 $9 23
125 25
1.0S 28
1.10 27
t>6 26
1.40 25
1.49 26
1$2 25
1$5 26
1 $7 26
1.62 27
1 $6 28
1AB 28

126 28
120 27
121 24
1.13 22
1.01 21
0$2 23

1$9

1.08

146
1A
1A9
1$2

1$ 6
1AS
1$2
1NS

tent
1.13
1.01
0$2

A.t2
A.t0
%.07
%.05

0$ 1

0.12
0.14
0.16
0.18

044
026
008
030

0$5

74

74

74

80
70

61

67

029
0.31
0$3
035
0$7

53
67

94

0.52
0$0
0.15
0.09
0.08

15
19
25
28

0$2
031

0.37
0.39
0.41
0.43
0.45

70 0.69

0.13

24

26

0.69
0$6

0.13

0$7
0$ 9
OA1

OAS

70

0.40
0.42
0.44
046

67
70
51

0.04

18

71

Max. Volts
Max. Depth (%)

Length en.)
Av .De

1.66
89.00
0.78

70.1 7

0.47
0.49

0.07 45
0.00 172

Max. Volts
Max. Depth (%)

Length (In.)
Av .De h

1.62
87.00
0.76
70M
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Table C40
Sample 10- 3H

Laboratory Specimen NDE Analysis

Ax>at

Position

Una ed NDE
Rnsl with Ad ustments

h Volts (» Death+ volts Lan he> De h~> Votls Volts Lan hm De h<"

Crack 2- MR+ Point - Analyst 1 Crack 2- MR+ Point- Analyst 2

Vnadt>>sled NDE
Phase Rnsl with Ad >>stments A>oal Phase

<.17
W.IS
%.13

44 0.17 14
47 023 15
64 026 21

53 0.27 17

41 0.16 13
%.19
N.t 7
%.15
%.13

.09

41

53

0.16 %.17
0.17 4>.t 5
023 4>.13
026 <.11

31
42
35

<.07 73
%.04 70
<.02 64

<.13 0
52

%.09 67

0.00
0.19
0.17
0.21
0.31
0.30

18
23
25
24

<.13

<.09 67
<.07 73

70

0.00
0.1 9
0.17
041
ODI
040

%.13

a.07

%.02

41

58

51
47.07
<.05
47.03
A.ot

44 029 14

53 0.32 17

80 028 27
61 030 20

%.07
%.05

N.ot

44

53

61

029 4>.07
032 4>.05
028 4>.03
030 4>.ot

29
35

40

0.00 61
0.02 61
0.04 58
0.06 61

0.35
0.36

21

0.00
0.02
0.04
0.06

61
61

58
61

045
046
046
006

0.00
0.02

0.06

48
46
48

0.01
0.03

72 031 24
67 030 22
69 029 23

0.01
0.03
0.06

72

69

031
030
029

0.01 48

46
0.11 61
0.13 58

0.37
0.40
0.41

22
21
20

0.09
0.11 61
0.13 SS

OB7
OAO
OAl

0.09
0.11
0.13

51
48
46

0.08
0.10
0.12
0.14
0.16
0.18
020
022
024
026
028
030
0.32

64 028 21

53 023 17

72 025 24
67 027 22
53 038 17

55 035 18
64 024 21
69 024 23
53 026 17

58 028 19
58 032 19
55 027 18
44 017 14

0.08
0.10
0.12
0.14
0.16
0.18
020
0>2
024
006
028

022

72
67

55

55

'0

028

024
024

042
027
0.17

OA)d

0.10
0.12
0.14
0.16
0.1 8
020

024
026
028
030
032

42

4d

35
36
42
46
35
38
38
36
29

0.15 61
0.17 58
0.19 61
022 64
024 47
026 49
028 61

030 61
0.32
0.35 49
0.37 52
0.39 47
0.41 52
0.43 0

0.39
0.38
0.35
036
0.41

027
025
029
034
030
022
0.13
0.00

21

21

16
17
21
21
19
17
18
16
18

0.15
0.17
0.19
022
024
026
028
030
032

0.37
039
0.41
0.43

61

61

47
49
61

61

49
52
47
52

049
048
005
006
OA1
026

ODO

0.13

0.15
0.17
0.1 9
042
0>4
0>6
028
ODO
042
OPS
047
029
OA1
OA3

48
46
48
51
37
39
4S

39
41

37
41

Max. Volts
Max. Depth (%)

Length (In.)
Av.ee h A

0.38
80.00
0.53

S6.38

048
53.00
043
5648

Max. Volts
Max. Depth (A)

Length (ln.)
Av .De h

0.41
73.00
0.56

56.83

OAI
58.00
0$6

45.15
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Table ( 50 (continued)
, Sample 10-3H

Laboratory Specimen NDE Analysis

Anat
Posken

Unad sled MDE

Volts
Phase

ra Oe

Rnal with Ad ustmants
Lan lier De h~'olts

Crack 2- MR+ Point- Analyst 3

Axial
Posxion

tined'led MDE

Derxh Volts

Crack 2- MA+Point- Analyst 4

Phase Rnal with Ad ustments
Len t'> Oe Vohs Oe h»

<.18
41.16 23

0.00
0.09

0 A td
%.16 23 OUI

4t.t 8
4t.t 6 15 %.47

0 ~

48 OOS 17
.14
%.12

31

53
57

0.12
0.19
0>4

%.14 31
%.12 5315

16 %.09 57

0.12
0.19
OD4

41.1 4
4142 W.42 51 0.13

20
16
16

41.42 0 0.13
45 020 440

%.07 63 027 18 <.07 63 41 45 028 16 45 ODS

0.02

67
020

035
0.35

18 %.05 63
19 %.03 67
17 0.00 60

0.02 6318

ODO

045

41

39
41

45 030
48 041
55 027
64 027

16

19

45 030
48 031
55 0~
64 027 38

004

0.08 67
OM
047

17

18
19

0.04 60
0.06 63

67

005

027

39
41

%.28
%25

51 034
42 0.41
58 038

18
15

41.28
<.25

51 034
42 OA1

58 038

Add 31

35
0.10 57 0.40 16 0.10 57 040 0.1 0 37 47.2 1 38
0.12
0.14
0.17 49

OA1
0.40
0.39

17
17
14

0.12
0.14 60

490.17

041
OAO
039

0.12
0.1 ~

0.17

39
39
32

%.19
%.17
%.15

64 033
67 032
61 036

23
21

<.19
%.17
<.15

64 0~
67 032
61 036

%49
%.17
%.15

38
40
37

0.19 0.36 18 0.19 63 046 0.19 41 %.13 58 0.37 20 58 037 41.13 35
021
023
025
028
0.30

46
57
70

0.37
0.45
0.39

0.34
0.36
0.37

18
13

18

17

021
023 46
025 57

70
OM 63
032

047
045
OD9

036

021

028

41

30

46
41
39
39

0.00
0.02

64 034
67 032
64 0.34
64 033
64 0.31
67 0.31
70 0.29

23

23
24

W.l 1

%.09

0.02

64 034
67 032
64 O~

64 OD1
67 041
70 OM

%.09
%.06

%.02

OAI2

38
40

38

40
42

0.36 '3 0.33 15 0.36 53 036 0.04 70 0.25 24 0.04 70 OM oxla 42
0.38
0.41
0.43
0.45

57
57
73
49

025
0.15
0.10
0.08

16
21
14

0.41
0.43

16 038 57
57 0.15

0.10
OAl

37 0.06
0.08
0.10
0.13

61 0.22
0.20

55 0.14
0 0.00

21
19
19
21

0.06
0.08
0.10
0.13

61 OM
55 0~
55 0.14
0 OXXt

OA)6

0Ars
0.10
0.13

Max. Volts
Max. Depth (%)

Length (In.)
Av .De h

0.45
7a00
0.61

55.47

OA5
46.00
0.61

36.45

Max. Volts
Max, Depth (SL)

Length On.)
Av .Oe h

OA1
70.00
0.55

55.92

OA'1

42.00
0$5
3355
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Table C-51

Sample 10-4H
Laboratory Specimen NDE Analysis

C>acts 1-MR+ Point-Analyst 1

Unads>sted NDE

Craclt 1 - MR+ Point - Analyst 2

t>nad ed NDE
Ax>al

Pose>on Volts
Rnal wtth Ad t>stn>ants

Vohs Lan "> De
Ax>al

Posaicn Voas
Float with Ad Ustnlents

Volts Lan to De
4>.42 93 0.13 0.13 4>A2 4>.41

4> 40 50 0.18 16 0.18 4>AO 4>D9 55 0.'l3 0.13 RD9
4>.37

4>.35

47
47

027
OM

15
15

47
47

41 029
OA6

14
17

029 %36
OA6

41
49

4> 31 58 0.79
16
19 0.79

50 61 056
64 069

21 0$ 6
0.69

61

4> 29 67 1.01

4>27 75 1.14
4>.25 80 1.18
4> 23 83 1.26

22
25

28

1.14
1.18 4.25
126 <.23

67
75
80

4>28 61 03%
A.26 61 1.00
41.24 70 1.07
41.21 70 1.11

21
21
24
24

1.00 %26
1.07 <24

61

61
70

4>.21 85 1.31 29 85 %.19 73 1.13 25 1.13 4>.19 73

4>.07 75 t~
4>.05 83 1.13
4>.03 85 0.97
4>.ot 88 0.90
0.02 75 1.05

4>. I9 85 1.35
4>.17 83 1.47
4>.15 83 1~
4>.13 83 1.48

77 1.54
4>.09 75 1.51

28
28
28
26

25
28
29

25

1A7

1AS

4>.t 9
4>.17
4>.t 5
%.13

128
1.13 <A)5
0-»7 %.03
OM 4>.ot

OA>2

85

75
75

85
88
75

4>.17 76 1.18
4>.15 73 128

%.02 67 1.19
0.00 76 0.99

82 0.91
0.05 82 0.96

<.13 70 1.36
%11 67 1A2
4>.08 67 1.44

1.41

26
25
24
23

23
26
28
28

1.18 4>.17
148 <.15
146
1A2

1A1

<.I3

%.08

0.91 0.02
OA>5

145 4>.04

1.19 <.02
0.99

76
73
70
67
67

67
76
d2
d2

0.06
1.14

72 1.33
0.08 75 1.43
0.10
0.12
0.14

75 109
75 126

124
0.16 80 1.16
0.18 88 1.08

28
24
25
25
25
26
27
30

1.14

149

124

OA>8

0.10
0.12
0.14

1 16 0.16
1.08 0.16

75
75
75

0.07 79 1.07
0.09 70 1.19
0.11 67 125
0.13 67 1 22
0.15 67 1.18
0.18 70 1.13
020 73 1.07
022 76 0.97

27
24

23
24
25

1.07
1.19
t>5

1.18
1.13
1.07
0 >>7

OA)7

OX>9

0.11
0.13
0.15
0.18
020

79
70
67

67
70
73
76

022
024
026

85 1.01
65 0.90
83 0.72
69 0.62

29

28
23

1.01

0.72 024
026

85

69

024 79 0.90
026 76 0.78
028 73 0.66
031 5S 053

26 0.78
0.66
083

026
028
041

79
76
73

028 0.41 21 OA1 0.33 47 038 16 OM 47
020 75 020 020 030 0.35 44 0.14 15 0.14
0.32 95 0.12

91 0.12
41
46

037 61 0.08
0.39 61 0.09

21
21

0.08

Max. Volts
Max. Depth (St)

Length (In.)
Av .De h SS

154
88.00
0.72

72.50

0.41 000
Max. Volts

Max. Depth ()6)
Length (ln.)

Av.De h SS

1A4
82.00
0.76

65.02
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Table C-51 (continued)
Sample 10- 4H

Laboratory Specimen NDE Analysis

Crack 1 ~ MR+ Point- Analyst 3

Unad usted NDE

Crack 1-MR+ Point-Analyst 4

Unad usted NDE
Aeal

Position
4I.46
A.43

De h volts
100 0.05 30
73 0.05 21

Piner with Ad ustfnents
Len htu DeVolts

Axial
Pc&ion De

Phase Piner with Ad'ustrnents
Volts Annie Volts Lsn h~ De hie

NDD

%.41
A.39
%.37
%.35

%.31
%.28
4I.26

63 0.08
67 0.14
53 0.31
49 0.47
57 0.57
67 . 0.69
67 0.87
63 1.01

18
19
15

16
19

18

0.14
021
OAT

049
OAr7

1AI1

49

A.24 73 1.09 21 73
0.22

<.20
A.td
%.15

77 1.13 22
1.14 22

80 1.20 23
73 1.29 21

1.13
1.14
120 A.t8

&.15
80
73

<.13 73 1.37 21 %.13 73
N.t 1

a.09
1.4470

70 'l45 20 145
70
70

%.07 70 1A2 20 1A2 %.07 70
<.05
0.02

63 1.37
121

18
18

127
121

%.05

0.00 73 1.01 21 1Ait 0.00 73
0.02
0.04
0.06

77 0.94 22

73 1.12 21 1.12

OAI2

73
0.08
0.11

TO

67
125 20

122 0.11
70

0.13 67 128 19 128 0.13
0.15
0.17

67 125
67 1.18 19 1.18

0.15
0.17

0.19
021
024

70
73

1.12
1.02 21

1.1 2
1AI2
OAl2

0.19
021
024

70

0.26
028

77 0.80 22
77 0.66 22

17

020 026
028
020

0.32
0.34

49 0.41
60 020

14
17

OA1
020

022

0.37 89 0.12 26
0.39
0.41
0.43
0.45

89
27

0.10

0.07
0.03

25
18
26

Max. Volts
Max. DePth (%)

tsngth (ln.)
A|r .Do h

1AS
80.00
0.73

68Ant
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Table( 52
Sample 11 - 2H

Laboratory Specimen NDE Analysis

Creek 1 - MR+ Point - Analyst 1 Crack 1- MR+ Point - Analyst 2

Axed
Position
4.55
4.53

Unadststed NDE

h Volts
43 0.06
49 0.07

Phase
An le

15
17

Rnat with Ad ustments
Volts Len hu'e h'"

Unadxtsted NDE
Axial

Position De h Vots
4.46
4.43 73 023 25

Rnal with Ad'ustments
Volts Len hu'e

4.50
4AS
4.46
4.44

65 0.09 22
77 0.11 26
81 0.13 27
81 0.17 27

4.41 64 0.32
4.39 58 0.53
4.37 58 0.90
4.3561 126 21

022
023
0.90
126

4A1
58
58
61

4.42
4.40

74
65

023 25
023 22 4AO

4.32 64 1.54
4.30 70 1.73 24 1.73 70

4.31

59 0.54 20
65 0.88 22
62 120 21
65 159 22

0>8
120
1%9

428 50

62
6$

4.28 76 1.77
4.2S 79
424 76 1.83
422 79 1.89

26
27
26
27 1AI9

76
79
76
79

4.29
4.27

71
74

1.76 24
1.78 25

1.76
1.78

71
74

4.19 82 1.96
4.17 79 2.15

28
27

1.96 4.19
4.172.15

82
79

0.25
0.23

77 1.80 26
77 1.88 26

1AO 4.15 73 238
4.'13 73 2.47

25
2$

4.1 5
4.13

4.21
0.19

81 1.94 27
2.01 28

1.04 4.21
2.01 4.10

81 4.11 73 252
4.09 70 257

25
24

4.11
4.09

73
70

4.16
0.14

Sl 221 27
74 2.44 25

4.16
2A4 4.14

81
74

4.06 67 256
4.04 70 2A4

23
24

286 4.06
70

4.12
4.'1 0

74
74
71

2.54 25
259 25
2.64 24

4.1 2
4.10

74
74
71

4.02 70
0.00 70 2.48
0.02 70 255

24
24

4.02
OOO

Oll2

70
70
70

4.01
0.01
0.03
0.05

68 2.63 23
71 2.51 24
71 2.47 24
71 2.55 24
71 2.62 24
71 2.66 24

2.62

4.01
021
OAD

71

71
71
71
71 0.15 73 3.16

0.05 70 259
0.07 73 2.63
0.09 73 2.72
0.11 76 2.76
0.13 76 2.96

24
25
25
26
26
2$

Oll5
Oll7
OA)9

0.112.76
0.1 3

3.16 0.1$

70
73

76
76

0.07 74 2.71 25 2.71 74 0.18 76 2.97 26 0.18 76
0.09
0.11
0.'l3
0.16
0.18
0.20

74 2.79 25
26

77 3.04 26
74 325 25
77 3.05 26

2781 2.71

2.79

3A)$
2.71

0.11
0.1 3
0.1 6
0.1 8

74

74

81

020 79
022
024

79 22$
79 2.17

026 79 2.14
028 76 2.13

73 2.06021

27
27
27

26
25

2.17
2.14
2.1 3
2416

020

024
026
028
021

79
79
79
76

022 81 2.41 81 023 70 1.87 24 70
024
026
0.28
0.30
0.33

81 223 27
81 218 27
77 2.17 26
77 2.06 26
74 189 25

2.18
2.17

129

024
026
028

81
81

74

025 70

0.41 64 0.90
0.44 70 0.50

027 67 1A4
029 64 1.19

24
23

24

1.19
020
040

037
029
OA1

70
67

70
0.3$
0.37

71
71

1.67 24 71
71

0.46 76
91

0.2$
0.14 31

025 OA6

0.39 68 120 23 120 020 050 100 0.11
0.41
0.43
0.45
0.47
0.50

0.54

71
71

092 24
052 24

77 026 26
94 0.15 31

0.1 1

98 0.10 36
81 . 0.09 27

0%2
OA1 71

71
042 0 0.00

Max. Volts
Max. Depth (%)

Length (tn.)
Av .De h

3.16
82.00
027

TlL20

Max. Volts
Max. Depth (%)

Length OtL)
Av .De h

325
84.00
027

71.68



AxuII

Position

%.51
@AS
41.46

AA2

%.35

<.31

%.27
<.25

%.18
%.16
%.14

0.07
%.05

%.01
0.02
0.04

0.1
0.12
0.15
0.17
0.19
021
023
026
028
0.3

036
039
0.41

0.45
0.47

Table C-52 (continued)
Sample 11 - 2H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point- Analyst 4Crack1 MR+Potnt Analyst3

Unad sled MDE Unadusted NDE
Phase
An e

Plnat with Ad ustments Axial
Position

Rnal with Ad ustments
Deh«'e h«'oltsVolts

0$097 35 31
<.410.09 39 0$ 26 4IAt

7424 740.13 N.39 0.57 25
0.97 24
125 24
1A9 24

700.17 24 0.97 70
70003 22 70

67 19 70 1A9AA2 70
4.31 1.71 240.55 16 70 1.7157 AAO 70

57 0.91 74 1.91 25
2.07 26

16 0.91 4$ 8 74
128 128 %.27
1.5667 19 <.25 2.13 27

2.17 27
2.13 80

1.73 21 2.1773 1.73 73 80
1.79 22 223 271.79 80

2.45 28
2.77 27

O.td1.79 23 1.79 80 A.td
24 %AS1$5 W.t6 80

%.14 3$7 <$ 4307 26241.91
<.12 741.98 25 d6 3.18 3.1d 41.1 2 741$8 25

2.97 26 %.1 08023 %.18
74 2.82Al 74%$ 6
74 2.75 25

2.67 24
2.75 74A.142.52 22

2$7 22 70 70
%.01 70 %.0170 702.61 20

2.61 20
70

2.59 240.01 70 0.0'I 7070%.0770
70 2473 0.03 2.51 702173 2.51
70 2.46 24 0.05 7070 0.052.4770 20
70 2$ 1 0.07 700.07 2470%.0170 2.56 20

2.64 20 2470 2.61 2.61 0.09OXI9 707000270
70 2.61 2.61 0.1 20.12 24 702.7 20

2.76 20
2.70 7070

0.1 474 740.142.76 70 2570
74 0.1 60.16 7473 250.082.82 21

2.85 22 0.182$7 260.180.10
2.142.14OZ 800.12
1.98022 1.98 282173 3.21 0.1 5
1.91044 1.91 27 02460 800.1 73.01 23 3.01

0260>6 1.85 262.6d 0.1924
1.78028 1.78 26

1.77 25
028242.39 239 041

74 03123 60 0$ 1 742%1
1.70033 70 1.7 70242.17 2.1 7 006
1$ 11$ 12.16 23 2.1 6 008 80 035

80 0$72.09 23
1.92 22

0$ 0
039191.92 0$ 2 039 55 084

OA1 047 23 OA11.7 21 1.70 0$473
0.43 0311.45 20 1AS 70 0310>670

021 0>t0$ 9 70 OAS1.1S 20 1.1 870
0.4821 OA1 730.9

Max, Volts
Max. Depth (%)

Length (tn.)
Av .De th

3.1 8
83.00
0.92

70$ 2

0.43
0.16 23
0.15 28
0.11

321
86$ 0
0$5

72.71

Max. Volts
Max. Depth (SL)

Length (tn.)
Av .De h
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Table C-53

Sample 11 - 2H
Laberatory Specimen NDE Analysis

Crsck2 MA+Pdnt-Analyst 1 Crack 2 MA+Pdnt- Analyst 2

Unsd usted NDE Unad ed NDE
Axial

Pos'rticn
OZI
0>3
025
027
029

31

49
43

Voas

0.15

0.24
045

40

15
17
15

Len
021
023
025
0.27
029

31
43
49
43

Rnsl with Ad ustments
Volts Len h"

021
0.1 5

024

Axial
Positon De

Phase
Volts An le L

NOD

Rnsl with Ad'uatments
Deoth Volts Len h De h

032 12 0.32 032 30
034 0.18 12 OM 0.18 034

43 0.1 'I

0.07
15
21

038
038

0.11
OAI7

38

Max. Volts
Max. Depth tent)

Length (In.)
Av .De h

025
49.00
0.17

34.85

0~
43.00
0.17

3089
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Table ( 53 (continued)
Sample 11 -2H

Laboratory Specimen NDKAnalysis

Axial
Position

Unad usted NDE

Volts

Crack 2- MR+ Point - Analyst 3

Real wNl Ad Ustlnents
Volta Len hro

Crack 2- MR+ Point - Analyst 4

Unad tied NDE
AxLsl Phase Rnal with Ad trstrnents

Possen De Volts le Lenoth Decth Volts Len h De h
0.21
024 27

0.07 188
0.15

021
024 27 0.15

021
024

NOO

026
0.28
0.30
032
0.35
0.37
0.39

42
46
42
46
42
46
14

021
024
0.24
0.25
0.18
0.12

12
13
12
13
12
13

026
028
0.30
0.32
0.35
0.37
029
0.41

42
46
42
46
42
46
14

021
024
024

0.18
0.12
OAt9

028
020
022
025
027
029
OA1

42
46
42
46
42
46
14

Max. Volts
Max. Depth (II)

Length (in.)
Av .De h

025
4LOO
020

33.38

025
4LOO
020

3%38
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Crack 1 - MR+ Point Analyst 1 Crack 1- MR+ Point-Analyst 2

Unadusted NDE Unad stedNDE
Phase
An le

Axial
Position De h Volta

Rnal with Ad ustmentsAxial
Position

Rnsl with Ad'ustments
Volts Len hu'e hro Volts Len hre De urh Volts

65 0.06 %.59%.71

%.57 70 024R.69
<.67 81 0.12 27 70 033 24 0$3

0.15 0.76 0.76 <$2
1.08 %$0
1 $8 %48

%.63 74 0.18 25 67
0.18 0.16 %.61 <.48 67O.SI 23

<.59 68 0.28 23 028 %$ 9
049 <$7

68 67 1.62 1.62 %46
68 0.49 23 68<.57 W.44 70 1.96 24 70

%.55 65 0.77 22 0.77 <$5
1.07 %$ 2

65 %.41 70 225 24 441 70
1.07 24 71 A.39 79 23271 2$ 2 %$ 9
1.37 24 %$0 71 %.3771 1$ 7 85 238 2$ 8

23 1.65 %48 68 %.35 82 2.674.48 28 2.67 82
24 1.96 AA6 7171 82 3.07 28 3.07 82

71 223
77 224

24 7'I %.31 85 327
88 329

85
%42 %.28A.42 349 AN8 88

28 MAO2.41 3.16 29 3.16 <26
A.38 90 2.52 %.24

87 2.92 2$ 2
3.13 %$3<.33 90 3.13 %.20 79 2.99 2.99 79
338 %$ 1%.31 87 338

87 337
< IS 73 334
<.15 70 331

25 73%.18
337 24 3$ 1 %.15 70

87 3.19 3.1 9 41.13 73 3.17
N.t I 73 2.99

3.1725 73%.13
<.25 90 2.98 2.98 4% 90 25 73

87 2.95
84 3.17

%.23 29 2.95
3.17 ANI

<.09 73 7325 2.92 %.09
2.93 %.0728 %.07 25 73%.21 73 2.93

74 330 25 3$0 %.19
3$0 %.16

%.19 <.05 67 2.85 23 2$5 %.05
25 74%.16 70 2.71 24 2.71 70
25 3$3 F14

3.10 %.12
0.00 73 2$7
0.02 76 2.77

+.14 74 333
77 3.10

74 25 73
26 26 76%.12 0$2
25 3'.IO

3$0 %.08
2$8 %.06

74 0.04 73 2.96 25 7374<.IO
24 71 0.06 70 3.04 24 7071

71 242.88 71 0.08 76 2$2 26 0.08 76
2.68 2$8 <.04

2.66 %.02
3.00 0.00

7474 25 0.10 70 2.78 24 2.78 0.1 0 70
25 0.13 73 2.6774 74 0.13 73

74 3.00 25 74 0.15 73 2.62
0.17 70 2.79

25 2.62 0.'15 73
3.13 0.0274 3.13

74 2.94
0.02 25 74 24 2.79 0.17 70

25 0.05 74 0,19 76 2.97 2.97 760.05 0.1 9
74 2.88 25 74 021 76 320 26 340 760.07 02I

2.79 25 2.79 74 023 79 3.05
026 88 2.66

27 3.05 7974
0.110.11 74 25 74

77 2.71
77 2$6

0.1 3 028 88 238 880.13 2.71 028
0.1 5 030 85 222 850.15

324 25 324 0.17 74 032 85 2.06
0$4 79 1.91

740.17 032
77 325 26 0.19 27 1.91 790.19

7681 306
90 2.60

27 81 036 76 1.70
038 79 1.46

26 1.70 036
024 27 1A6 79024 038

90 2.39
87 222

026 0.41 79 27 79026 133 OAI
028 29 87 0.43 76 1.39 26 1$ 9 OA3 76

030030 84 2.12 28 2.12 0.45 73 1.4'I 1AI25 OAS 73
032 OA7 73 25 7381 1.94032 27 81 047

1.66 0$4 230.34 71 24 71 0.49 67 0.93 0.93 OA9
036 0$ 1 21 6187 1350.36 29 61 OA6 0$ 1

124 0$3 85 028 0>80.38 144
28 040 0$6 1000.40 0.15

77 1370.43 26 0$8
OAS 334

SILOO

1.07
74$ 7

045 71 1.12 24 1.12 71 Max, Volts
Max. Depth i)1)

Length gn.)
Av .De h

0470.47 65 086 22 0$6
0490.49 65 0 54 0$4

77 0.29
49 020
94 0.12

26 0$ 'I0.51
170.53
430.55

0.57 83 O.OS

Max. Volts
Max. Depth (%)

Length thx)
Av De

SILOO

1.1 2
7625
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Table C-54 (continued)
Sample 11 - 3H

Laboratory Specimen NDE Analysis

Crack 1 ~ MR+ Point- Analyst 3 Crack 1 ~ MR+ Polnl- Analyst 4

Axrat
Position

41.71

0.62

Unad usted NDE

De h Volts
70
100 0.09 30
83 0.12 24
97 015 29
77 0.17 22

Rnal with Ad ustments
4n hu> De h'"Volts

Unad stedNDE
Areal Phase Rnal with Ad ustments

Position De Volts An te Volts 4n h De h
NDD

80 0.18 23 0.18 %.60
%.58 67 027 19

%.55 70 0.49 20
63 0.78

OA9
0.78

70

%.51
%.49

70
67

1.09 20
1~ 19

70

%.47
%.45

63 1.69
1.98

18
18

1.69
1.98

4.47
WAS

%.40

<.27

%.21

<.17
41.14
%.12

70 223 20
80 281 23
86 2A1 25
89 2.60 26
86 2.98 25
92 3.14 27
89 3M 26
89 331 26
89 3.15 26
92 2.94 27
86 2.91 25
83 3.12 24
77 325 22
73 3.45 21

2.98
3.14

3.1 5

2.91
3.12

3AS
330

AAO

%.21
A.t9
%.17
%.1 4
%.1 2

70
80

89
86
92
89
89
89

.10 73 3.11 21 3.11 %.10

%.01
0.01

003

73 3.06 21
19

67 2.91
73 2.69 21

77 2.68 22
70 300 20
70 3.00 20

2.91
2.69

%.08
&.06

%.01
OAlt

67
73

70
70

0.05 70 3.15 3.15 70
0.07
0.09
0.12

73 2.97 21

73 2.92 21

70 2jt2 20
2.92

0.07

0.1 2
73
70

0.14 73 2.69 21 0.14 73
0.16
0.18
020
022
024
027
029
ODt
0.33
0.35
007
0.40
0.42

77 2.70 22
77 286 22

80 323 23
83 3.04 24
92 257 27
92 2M 27
86 221 25
83 2.10 24
80 1.94 23
73 1.67 21

1.45 22
80 1.39 23

2.70

2.1 0

1AS
149

0.16
0.1 8

044

041

OA2

80

92

86

80
73

OA4 73 1.41 21 1A1
0.46 73 1.44 21 1A4 OA6 73
0.48 67 1.19 19 1.1 9 OAS
050 67 0.90 19 0.90 OEO

043 67 0.60 19 0.60 67
045
057
059
0.61
0.63

70 OM 20
46 0.19 13

92 0.13 27
83 0.07 55

666 0.06 75

0.19
0.13 059

70
46

Msx. Volts
Max. Depth (55)

4ngth gn.)
Av De h

3AS
92.00
1.1 9

7461

C-99
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Tabia C-55

Sample11 -3H
Laboratory Specimen NDE Analysis

Unad stedNDE

Crack 2- MR+ Point - Analyst 1P

Unad sted tlDE

Crack 2 ~ MR+ Point - Analyst 2

Axxrt
Poskion Voss

Phase
Ie 04

Rnat vrtth Ad Ustments
Len hn"> DeVolts

Arear

Posit iorl h Volts
Rnal wtth Ad ustments

Volts Len hm De hnr

%.39
<.37

43
49
56

035
0.43
0.48

15
17
19

<.39
El.37

49
56

0$5

OAS

<At 32
37
42

47 0.38
52 0.44
55 0.48

16
18
19

%.40
47
52
55

0$0 AA0
038 <$8
OA4 %$6
OAd

42

.35 65
e.32 59

0.49
0$3

OA9 4g
52 0.53 18 <.30

58
52

0$0 %$ 2
0$3 %$ 0

47
42

%.30
<.28
%.26
%24

56
49
52
59

0.56
0$ 8
058
0.56

19
17
18
20

<.28
41.26
N.24

49
52
59 0$ 6

4.28

%.24

42
37
39

4.25
4t.23
%.2 1

52 0.56
52 0.57
55 0.55
55 0.59

18
18
19

%.25
A23
W.2 1

52
52
55
55

0$6 %.27

0$5 A.23
%.21

42
42

%.22 56 061 0.61 42 41.19 4g 0.61 17 A.tg 0.61 <.tg 39
0.20 56 0.61 56 0.61 42 417 55 0$9 19 %.17 55 0$9 W.ty

W.td 49 0.63 17 <.18 49 a.td <.14 52 0$8 18 %.14 52 0$8 %14 42
%.16
<.13 52

52

059
0.58
0.56

17
18
18

<.16
<.13

49 0$ 9
0$ S

0$ 6

N.t6
%.13 39

%.12
<.10

49 0.56
55 0.56
55 0$5

17
19
19

%.12
%.10

4g
55
55

0$6 %.12
0$6 %.10
0$5 W.OS

39

%.07 65
0.55
0$3

20
22 %.07

59
%.07

61 0$4
58 0.53 20

61 0$4 %.06
0$3 %.04

49
47

%.05

%.01
0.01

59
52
52
46

0$ 5
0.52
0.44
OA1

18
18
16

%.01
0.01

59 0$5
0$2

OA1
%.01
0$ 1

39
39

%.01
0.01
0.03
0.05

55 0$ 3
49 0.47
47 OA2
47 OAO

17
16
16

%.01
0.01
0.03
0.05

55
49
47
47

OA7
OA2
OAO

0.01

0.05

0$3 <.Ot
39
38
38

0.03 46 0.42 16 0.03 OA2 35 0.07 47 0.42 16 0.07 47 OA2 0.07
006
0.08
0.10
0.12
0.14
0.16

49
46
46
49
52
40

0.43
0.47
0.45
0.41
033
0.18

17
16
16
17
18
14

0.1
0.12
0.14
0.16
0.18

49

49

OA7

OA1

0.18

0.10
0.12
034
0.16
0.18

35

39

0.11
0.14
0.16
0.18
020

49 0.43
47 OA6
49 0.42
49 037
35 026
0 0.00

17
16
17
17
12

0.09
0.11
0.14
0.16
0.18
0.20

49
47
49
49
35

OA6
OA2
037
026
0$0

0.11
0.14
0.1 6
0.1 8
020

39

39
39
28

Max. Volts
Max. Depth (%)

Length ttn.)
Av .De h

0.63

0.61
50.59

0$3
49$ 0
0$ 1

38.14

Max. Volts
Max. Depth (%)

Length ttrL)
Av .De h

0.61
61.00
0.60

49.70

0$ 1

49.00
0.60

39.92
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DRAFT[Date)

Table C-55 (continued)
Sample 11 - 3H

Laboratory Specimen NDE Analysis

Ure usted NDE

Crack 2- MR + Pdnt - Analyst 3

Unad sted NDE

Crack2 MR+Pdnt-Analyst4

Axel
Poskion

%.40

N.36

Voas
49 026
38 0.17
57 0.29
49 0.37
60 042

14

16
14
17

Rnsl wtth Ad ustments
Lan hol De 8»Vo«s

Axel Phase
Posdion De h Volts An le

NO DATA

Rnal w«h Ad ustments
Volts Len h» De h»

%.31

%27
47.25

57 044
46 0.50
38 0.57
46 0$6

13

13

%.31

%.27
47.25

46

46

0$0
31
3d

N.23

0.18

60 0$ 5
57 060
57 060

17
16
16

N.23 60
57
57A.td

0$5

0$0
4tao
%.18

49
47
47

~0.16 49 062 14 <.16 49 0.62 %.16 40
0.14

~0.12
0.10

49 058
53 0$7
46 056

14

15
13

<.14 49
%.12 53
<.10 46

0$8
0$7
0$6

41.14
41.12
%.10

40

38
.07 49 0.56 14 %.07 49 0$6 40

49 0$ 4

49 0$5

14

14
<.05 49

0$5
40
40

.Ot
%.01
0.01
0.03
0.06

38 0$3
53 0$ 1

46 0.46
34 0.42
38 0.43

15

10

47.01
0.01

53

003 34
0.06

%.01 38
0$ 1

046
OA2

%.01
4.01
0.01

31

28
31

0.08 46 0.42 13 OA2 0$8 38
0.10
0.12
0.14
0.16
0.18

46 046
46 0.44

0.40
44 032

021

13
13
13
'l3

0.10
0.12
0.14
0.16
0.18

46
46
44
44

OA6

040
032
041

0.1 0
0.12
0.1 4
0.1 6
0.1 8

3d
3d
36
36

Max.
Max.

Lengt
Av

vo«s
Depth (y)

h (ln.)
De h

0.62
60.00
OA9

45.24

0.62
49.00
OA9

36.95
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Table C-56
Sample 11 - 4H

Laboratory Specimen NDE Analysis

Crack 1 -MR+ Point Analyst 1

Unad usted NDE

Crack 1 MR+Point Analyst2

Unad ed NDE
Axial

Poskion'.54 Votts
a07 18

Rnal with Ad ustrttertts
Lan hutVolts te

Axtal

Pmeon'.48 Votts
Rnsl with Ad ustments

De hteLen hu'olts

0$2
0$0

0.07 142
0.08 42

0.46
0.44

67 032 23
0.46 18

032
OA6

OA6
52

048 0.11 0.42 47 0.63 16 0.63 OA2 47
OA6
OA4
OA1

74
49

0.18 35
0.32 25

170.52
032
0$2 OA1 49

0.40
0.38

52
55
67

0.89 18
120 19

1.45 23

0$9 OAO
0$8
0$5

52
55

49 0.74 17 0.74 0$9 49 0$3 70 1.71 24 1.71 70
037 49 17 49 0$ 1 73 1.87 25 1 $7 0$ 1 73
0.35

031

027
025
022
0.20

59
71
71

81

77

121
1$9 24

1.97 26
2.00 2S
2.18 27
232 26

1$ 9

2.1 8

0$5

0$ 1

029

59
7'1

71

81

029
027
025
022
020
0.18
0.16
0.14

79

76

73
70
70

1.90 27
1.97 28
2.14 27
2.30 26
232 27
2.46 25
2.63 24
2.61 24

1.97
2.14

2.61

009

0>0
0.1 8
0.1 6
0.14

79
82
79
76
79
73
70
70

0.18
0.16 74

2.40 26
2.58 25

0.18
0.1 6

0.12
0.10

70
70

2.53 24 2$3
2.51 24

0.12
0.10

70
70

0.14 71 2.71 24 2.71 0.1 4 71 0.07 70 24 0.07 70
0.12
0.10
0.08
0.06

0.01
%.0t

71
74
71

77
74
71
71

2.70 24
2.59 25
2$5 24
2.41 26
234 26
237 25
2.44 24
2.55 24

2.70

2A1

0.1 2
0.1 0
0.08

0.01
401

71
74
71

74
71
7'I

0.05
0.03
0.01
4.01

4.05

4.10

73
73
73
70
70
73
67

2.32 25
225 25
232 25
2.45 24
2$ 3 24
2.62 25
2.84 23
3.01 23

2$ 2

232
2AS

2.62

3.01

0.05
0.03
0.01
4.01

4.05
4.0S
4.10

73
73
73
70
70
73

%.05
4.07

71

71
2.65 24
2.83 24
3.07 3AIT

4.05
4.07

71
71

4.12
4.14
4.16

70
76
76

2.93 26
3.08 26 3.08

2.99 24 299 4.12
4.1 4
4.1 6

70
76
76

%.13
4.16
4.18

74
77
77

3.01 25
3.15

26321
323 28

34lt
3153'.134.16

4.18
440

74 4.1 8
4.21

79

91

3.18 27
3.11 30
3.15 31
326 30

*18
3.11
3.15

4.1 8 79

91

4.24
325 30
334 30

4.27 3.16 30 3.16

4.26 87 3>8 29 348 2.40 30
2.18 29 2.18

4.35
4.37
&39
4Al

4AS
4A7

81
81

74
71

1.81 27
1.63 26
1AO 25

241.13

226 28
2.10 28
1.96 27

2.10

1AO
1.13

4A1

4A7

81

81

74
71

4.40
4.42
4.44
4.46
4.49
4.51

76
73
70
70
61
55

2.14 28
242 28
1$8 27

2.14

1$3 25
133 24
1.10 24
0$4 21
037 19

1.1 0

1.72 26 1.72
4AO
4A2

4A6
4A9

82

76

70
70
61

084 22 0$4 4.55 031 20 0$ 1

97
71

0.07 26
0.06 34
0.06 32
0.04 72
0.03 90

0$3 21

028 22
0.11

0$3
048
0.11

4$2 62 4.57
4.59

0.12 27 0.12

Max. Volts
Max. Depth (SS)

Length (lrL)
Av .De h

326

1.03
7'IAT

Reversed Sign Max Volts
Max. Depth (%)

Length (in.)
Av .De

3$4

1.00
72.62
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Tabie C-56 (continued)
Sample 11 - 4H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Pdnt - Analyst 3 Crack 1- MR+ Pdnt - Analyst 4

Unad usted NDE
Axtat

Position'e h Volts
Rnal with Ad ust ments

Volts len htu De ht"
Atcat

Posaion

Unad stedNDE

h Voks
Rnal whh Ad ustmenta

Volta Lan '" De huu
0.58 0.05 41.53 0 0.00 26
0.56 38 0.04 %.51 58 034 58
0.54
0.52

56 0.05
81 0.10

85
57

41.49 61 0.61
%.47 74 084

21
25

061 %.49 61
74

0.49 99 0>t 41.45 74 1.16 25 1.1 6 %.45 74
OA7 71 0$4 OA7 4t.42 77 1.42 26 1A2
0.45 49 0.51 14 0$ 1 OAS 49 %.40 77 1.63 26 41AO
0.43 46 0.71 13 0.71 46 26
OA1

0.39
46 0.89

'I>8
13
17

0$ 9
128

OA1
039

46
60 83 2.12

28
28 2.12

0.36
0.34
032

70 1.57
73 1.80
80 1.93

20
21
23

036
1$0 034
1.93 0$2

70
73
80

41.32 87 224
%.30 90 2.34
%.28 90 2.66

29
30
30

4$0
%.28

87

90
030 86 1.96 25 1.96 030 86 %.26 90 3.01 30 3.01 +.26
028
026
023
021
0.19

83 2.14
73 2$ 1

77 2$5
73 236
77 2$4

24
21

21

2.14 028
026
0$3
021
0.1 9

73

73

41.24 90 329
%.2 t 94 326
<.19 90 3.17
%.17 83 3.17
&15 80 3.07

30
31

28
27

329

3.17 %.19
3.17 %.17
3417 %.15 80

0.17
0.15
0.13
0.10

73 2.68
73 2.66
67 2$7
67 2$6
73 2.45

21
21
19
19
21

0.17
0.15
0.13
0.10

73
73

<.13
%.11 74 3.00
<.09 70 3.04
%.07 67 3.00
&05 70 2.76

26
25
24
23
24 2.76

%.1 3
74
70

70
0.06 70 2.41 70 &02 70 2.61 24 2.61 70

000

73 2.41
63 2.47
70 2$5

21
18

70

70 2.50
0.02 74 2A1
0.04 74 2$ 4

24
25
25

0.00
0.02
0.04

70
74
74

67 2.81
19
19

0.06 77. 2$3
77 2A2 0.08

&07
70 3.05

418
70

0.10 70 2$4
0.12 70 2.60

24
24

0.10
0.12

TO

70

%.13
%.16
%.18

A.24
4t.26

73 3.00
77 3.14
77 320
83 322
89 324
92 3$3
92 3$2

21

22
24
26
27
27
27

3AO 41.11

3.14 4.13
320 %.16
322 %.16
324
3$3
3$2 4144 92

92

0.14
0.17

70 2.68
70 2.62

0.19 74 2AS
021 60 234
023 77 232
025 77 223
027 80 2.10
029 83

24
24
25
27
26

27
28

2.1 0

0.14
0.17
0.1 9
021

70
70
74
80

80

%.31 86 2$0
86 222

2.07

<.29 89 2.66 26
25
25
25

89
86

88

031 77 1.91
0$3 74 1.75
035 70 1 $ 1

0.38 58.00 124

26
25
24

1.91
1.75
1$ 1

124

0$ 1

74
70
58

<.37 83 1.93
80 1.78

24
23 1.78 %$9 80

0.40 51.00 0.93
0 42 42.00 0.73

18
15

OAO
OA2

51
42

73
73 1.42

21
21 1A2

41A1 OA4 48.00 0.48
0 46 0 0.00

17
25

OAS
OA6

48

4.48

%.57
%.59

70 120
0.90

57 0.64
60 0$5

0.14

100 0.08

20

16
17
24

120 4AS

0.14 <$4

Max. Volts
Max. Depth (%)

Length OtL)
Av .De h

0$0 4A8
70

3$3
92.00
1$ 1

71.92

Max. Volta
Max. Depth t%)

Length tttL)
Av De
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Axfat

Poshen
O.51
O.49
O.47
O.45

O.28
O26
O.24
O.21
O.19
O.17
O.15
O.13
0.11

O.07
O.05

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.15
0.17
0.19
021
023
025
0.27
029
0.31

026
0.38
0.40
0.42
0.44

Table C-57

Sample 11 - 4H
Laboratory Specimen NDE Analysis

Crack 2- MR+ Point- Analyst 1 Crack2.MR+ Point Analyst 2

Vnsd vsted NDE U sled NDE
Final with Ad UstfnentsPhase

Decth

Rnsl with Ad ustfnentsPhase
An le Volts Len hof hofVolts VoltsDe h Volts

O.51 0.11 O$ 134 0.11
23 0.15
31 023

12 0.00 0.00O.52 0
O.49 32
O.47 47

23 OA9 32 26O49 0.1 5 18 023
31 O47 47OA7 026 O47 38O.47 026 16

021 4946 37 O.45 612146 027 16 O.45 O.45 61 031
5959 025 20 47 O.43 58

OA1 58
O.39 64

0.41 20 58O43 OA1 47
49 0.41 17 49 041 39OAO 0.47 20 58 047O41 OA1 47

0.48 19 45 0.49 22 O.39 64 OAQ 52
62 0.50 21 4L36 61 0.50 21 61 49
56 0.52 19 56 0$2 45 O.34 55

O22 64
64

0.51 19 O.34 55
22 O.32 64
22 O.30 64

0$ 1 45
59 0.52 20 0.48 5259 0$2 47

52220.4865 048 0.46 OA6 52
65 0.48 22 O.28 64 O.28 OA6 520.46OAS 52

0.46 2471 71O.26 OA6 O.26 64
O.24 70
O.21 73

0.46 OA6 52
68 0.49 23
71 0.48 24

OA9O.24 70O.24
71O.21 OA8 O.21 0.47 7325 O.21 OA7 59O.21

O.19 OAS O.19 0.4581 0.48 27 O.19 79 O.19 OAS O.l 92781
81 O.1781 046 27

81 0.46 27
77 0.50 26

O.17 OA6 O.17 79
O.15 79
O.13 73

27 O.17 79
27 O.15 79

0.45 045 O.17
O.15 81 65OA6 O.15 OAS O.l 50.45

77O.13 0$0 O.13 62 0.51 O.13 7325 0$ 1 O.1 3 59
71 0.53 O.ll24 71 O.11 O.ll 73 0$4 73O.l 125 O.1 1 59

59O.OSO.OS 73O.OS 73
O.06 64
O.04 64

0.57 25590$674 0.56 25 74

O.060.6571 0.65 222471 0.64 O.07 0.64 O.07
0.70 O.05 5265 5265 0.70 22 0.66

O.02 67
0.00 70
0.02 61

0.64 23 O.02 67 O.O20.68 O.02
0.62 0.00

21

0.00 70710.00 24 0$9 0.00
7'I 0.62 24 0.59

0.61 0$2 52 0.020.02 0.60 61 0.60 022 4965 0.61 21
0.04 59 470.60 20 0.04 58 0.60 0.04 470.04 58 20
0.0662 0.57 21 0$4 0.07 58 0.070.07 58

0.09 58
20 47

59 0$ 5 20 59 0'7 0$6 58 47
62 0.58 0.1 021 0$8 0.1 0 0.11 0.60 580.1120 0.60 470.11
59 0.61 590.12 0$ 1 0.1 2 47 0.'13 58 20 0.13 58 470.13
59 0.64 20 0.15 0.1559 47 0.15 55

0.17 52
020 61

0.64 19 55 0.640.15 0.15 45
62 0.61
62 0.57

21 0.17 0$ 1 0.17 0.1718 0.60 0.17 42
0.1921 0.19 0$3 020 61 49020

62 0$2 02121 0$ 2 021 022 67 0.49 23 67 OA9
68 0$ 1

65 0$ 1

23 023 0$ 1 024 61
026 61

028 64

0.49 02421 61 049 024 49
025 0$ 1 025 52 0.50 02621 61 0$0 026 49

68 OA9 23 027 049 027 0.46 02S 64 OA6 52028
0.45 21 020 61 0.43 21 61020 OA3 49

65 0.41
65 0.41
65 0.41

0.31 OAl 021 022 58
025 58
027 41

0.42 022 OA2 022 47
OA1 OA1 025 OA1 47

52 OAO 21 OAO027 41
59 028 20 59 47 039 5S 20 0.39 580.38 029 47
46 0.40022 16

0.19 17
0.10 23

46 022 OAO 0.41 0.41 47OA1
~9 49 0.190.42 OA2 39 0.43 58 20 0.43 SS0.16 0.1 6 47
68 044 0.1 0 0.45 82

0.47 0
20 0.45 0.09 OAS

Max. Volts
Max. Depth (%)

Length gn.)
Av .De h

0.70
81.00
0.95

0.70
65.00
025
4888

0.00
0.66

79.00
0.97

60.16

Max. Volts
Max. Depth [%

Length gn.)
Av De h

0.66
64.00
0.97

48.74
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Crack 2. MR+ Point- Analyst 3 Crack 2 ~ MR+ Point- Analyst 4

Unad usted NDE Una usted NDE
Axial

Posrtion
Rnal with Ad ustments Phase

le
Axial

Position
Rnal with Ad ustments

Len Volts Lan h'u
0.1 9 a$ 3

De hm De hor4n hmDe h Volts Volts
0.44 0.000.19 0.44
0.41 3927 0.27 27 a$ 0 0.17 0.41 39 0.17 OA1 31

15 a 48 059 45
057 51

055 61

aAS 027a.48 53 0.31
60 0.36
57 0.44

031 4516 059 029 36
056 aA6aA617 43 18 510.37a.46 41

16 57 05941 21 61 0590.35 055 49
a.42 46 053 58 OAO63 0.49 18a.42 OA9 20 0.33 58 OAO 46

051 Bl
029 64
027 67

aAOa.4083 0.49
57 0.52

18 OA9 46 OA1 21 610.31 OA1 021a.40
16. 57 0$2 a$ 8

0$2
41 OA4 029 OA4 51

18 46 0.470.52 23 027 67 OA7 027a.35
025 6467 0.51 19 67 0$ 1 025 025 51

70 0.51 20 51 022 67a.31 70 0$ 1 051 6723 022 0$ 1a.31
70 0.52 20 70 510$2 a29

055
020 61
0.18 61

050 6121 020 0$0 49
19 0$4 21a.27 67 670.55 0.18 61 0.18 49

0.16 611967 0.55 a.25 67 61058 21 0.16 0.16 49a.25
0.14 6175 0.51 22

80 0.52 22
83 0.44 24

75 0$ 1 0.63 0.14 6121 0.14a 22
0.'l2 61
0.10 61

a.20 0.610$2 0.12 6121 0.61 490.'1 2
a.l 6 058a.td 21 0.10 61 0.10 49a.18

73 0.55 21 73 0.08 640$5 a.16 055 0.08 0.08 51a.16 a.16 0$5
51 0.06 61

0.03 61
0.01 61

a.l 470 0.57 20 70 a.ta 21 610.06 49a.14
a.12 059 0.030.44 19 a.t2 6165 21 0$9 053 49a.12

73 0.62 21 73 0.62 a.09 21 0.01 610.60 0$0 0.01 49
41a.07 0.66 a.07 a.ol 70 24060 70 a.01a.07 57 0.66 16 57 a.01 56
460$7 a.os a.03 64

a.05 64
a.07 67

180.67 51
a.05 5173 0.62 21 73 0$2

0$0 a.ol 0.65 23 a.0767 0.60 19 a.ol 67 a.07 67a.01
0.01 a.09 7060 0.61 17 0.01 0$ 1 24 70 a.o9 560.01

46 a.l 1 74 0.53 251863 0.62
63 0.66

0.06 0$2 a.l 1 74 a.l 1 590.06
46 a.13 77

a.15 80
0.49 26 a.13 6218 0$6008 a.13 OA90.08

0.1 00.10 67 OA70.68 27 a.15 OA7 a.15670.10
0.70 0.12 a.18 8060 0.70 17 0.12 0.45 27 a.18 OAS a.l 80.12

0.14 80
74

a24 70

18 0.14 OA60.14
480.17 25 5918 0.17 7463 058

63 0.52
OAd0.17

46 24 a.240.1 9 70 OA818 0.19 0$20.19
0.47021 OA7 46a.26 a2618 02163 052 0$2021

a28 64
a.30 61
a.32 58

0.47 5117 023 OA7023
OA7 21 61 OA7 4917 025 60 0$260 0.52

63 0.51
0.25

46 050 20 0$0 4618 027 0$ 10.27
a.34 5805017 OA70.30 050 58 0$0 4660 0.470.30
a.37 58
a.39 64

052 050 a.37 4663 0$4

60 0.43
57 0.42

18 052 58 0$00.32
050 5117 034 a.39

a.41
0$00.34

a.4141056 a.41OA7056 57 OA2 OA7 5116056
058 61 21 a.43 61028 4914 4949 0510.38

a.45 51
aA7 36
a.49 0

OAO 028 41aAs31 0.19 18 a.45 5'I 02831 0.190.40
0240.1 0 OA3 13 a.47 024 aA770 0.10 20 0.430.43

0.70
60.00
026

43.67

O.CO aA9Reversed Srgn a.490.70
83.00
0.96

60.42

0.00Max. Volts
Max. Depth ('A)

Lerlgth (tfL)
Av .De h

Max. Volts
Max. Depth (%)

Length (tn.)
Av .De h

0.68
64.00
0.93

48.77

0.68
80.00
0.93

60.97
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Sample 11 - 4H

Laboratory Specimen NDE Analysis



Table C-58

Sample 12- 2H
Laboratory Specimen NDE Analysis

Crack 1-MR+ Pdnt-Analyst1 Crack 1 MA+Pdnl-Analyst 2

! Unadusted NDE Unadusted NDE
A»oal

Position Voas
Phase
An ie Len hto

Anal with Ad ustrnents
Volts Lan h'0 De h"»

Ax»at

Position Voas
Rnsl whh Ad ustrnents

Le» "'eath Volts Oe ho»Lan hlu
%.20
%.1 8

25
49

0.10 9
0.12 17 %.18 0.12 NA8

%.20 0 0.00
4». t 8 47 0.12 16 %.18 0.12 AA8

N.t 6 37 0.18 13 EK16 37 0.18 %.16 %.15 35 0.19 12 %.15 35 0.19 AA5 28

NA2
43
37
37

020 15
029 13
030 13

%.14
%.12
%.10

37
37

020 %.14
029 %.12
030 %.10

26 4». I3 41 022
4».t 1 38 026
%.09 35 0.31

14
13
12

%.13 41

%.1 1 38 028
4».09 35 031

AA3
AA1
%.09

32
30
28

46

37

0.30 16 %.08
0.34 15 . %.06
0.36 13

46

37

030 4.08
034 <.06
036 %.03

28
26

%.07 47 OM
4.05 44 0.33
%.03 38 0.35

16
15
13

%.07 47 OM
<.05 44 OM
<.03 38 085

%.07
%.05

37

N.ot 37 0.37 13 %.01 37 037 %.01 a.pl 35 0>7 12 A.ot 35 037 W 01 28
0.01
0.03

31
28

0.40
0.41 10

0.01
0.03

31

28 OA1

04»1

17
0.02 32 Oag
0.04 41 0.40 14

0.02 32 039
0.04 41 OAO

0.02
32

0.05
0.07

37
46

0.40 13

029 16
0.05
0.07

37
46

OAO 0.05
0.07 28

0.06 38 0.39
0.08 41 0~

13
14

0.06 38 029
0.08 41 020

0.06
0.08

30
32

0.09 020 12 OM 0.09 21 0.10 44 02 t '15 0.10 44 021 0.1 0 35
0.11
0.13
0.15

43
0.14 22
0.11 15

009 21

0.11 0.14 0.11 0.12 52 0.17
0.14 41 0.14
0.16 0 0.00

18
14

0.12 52 0.17
0.14 41 0.14
0.16 0 0.00

0.12
0.14
0.16

41

32

Max. Volts
Max. Depth (il)

Length en.)
Av .De h

0.41
46.00
029

35.38

OA'I

28.00
02021'ax. Volts

Max. Depth (iA)
Length (ln.)

Av .De h

0.40
52.00
OM

36.91

OAO

41.00
OD4

29.10
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Table C-58 (continued)
Sample 12- 2H

Laboratory Specimen NDE Analysis

Unad usted NDE

Ctack1-MR+ Pdnt-Analyst3 Ctsck 1- MR+ Pdnt- Analyst 4

Unad ed NDE
Anal

Pose)cn
4).24

%.)9
%.)7

13
31

Volts
0.00
0.08
0.09
0.12

0)
Rnal wtth Ad t>sfltletlts

Len u> De t ">Volts
Anal

Pose>on
NDD

Rnsl wtth Ad ustn>ants
De Volts Len h De h

W)5
%.13

42
31
31
31
31

0.15
0.20
026

0.37
0.38

12 %.15
4).)3 31

31
31
31
31

0.1 5
040

002

%.1 5
4).t 3

%.09
%.06

18
18
18
18
18

0.02 23 0.40 7 %.02 23 040 .02 13
27 0.43 0.00 27 16

002 23 0.46 0.02 23 0.46 13
004
0.07
0.09
0.11
0.13
0.15
0.17

18
14
18
18

10

0.48
0.44
0.34
022
0.16
0.14
0.12

0.04
0.07

6 0.09
0.11
0.13
0.15

176 0.17

18
14
18
18

10

OA8

0.'1 6
0.14
0.12

04)7

0.1 1

0.13
0.15
0.17

10

10
10

Max. Volts
Max. Depth (%)

Length On.)
Av .De

0.48
31.00
022

20.97

OA8
18.00
032
12.18

C-107



Table C-59
Sample 12-3H

Laboratory Specimen NDE Analysis

Unad sled NDE

Crack 1-MR+Point Analyst1 Ctack1 MR+Point-Analys!2

Unad!uated NDE
Axial

Position
Phase

Ie dl

%.16

Rnsl with Ad ustments
De h™De tn Volts Len

hu'AO

%.16

Phase
VOtS le L h

NOD

Rnal with Ad ustments
Volts Lan h De h

%.07
~0.05

%.01

14 0.10
23 0.13
31 0.15
31 020
23 022
20 022
28 026 10

%.14

%.07

%.01

14
23
31
31

28

0.10 %.14
0.13 %.1 t
0.15 %.09
020
022 %.05
022 <.03
026 A.ot

16
21
21
16
13
19

0.01 28 028 10 0.01 28 028 0.01 19
0.03
0.05

31 028
40 0.22 14

0.03
0.05

31
40

028
0.05

21

0.07 46 0.15 16 0.07 46 0.15 0.07 31
0.09
0.11
0.13

34 0.1'1

23 008

12
15

0.09
0.11
0.13

0.11
0.08
Ojia

0.1 1

0.1 3 16
0.15 14 0.07

Max. Volts
Msx. Depth (%)

Length ttn.)
Av .De h

0.1 5
028

4tLOO

021
2727

0.07 0.1 5
028

31.00
021
18A5

C-108



Table ( 59 (continued)
Sample 12- 3H

Laboratory Specimen NDE Analysis

Crack 1 - MR + Point - Analyst 3 Crack 1- MR+ Point'- Analyst 4

Areal
- Position

Unsd ed NDE

Volts Len Jttu
Float with Ad ustments

De hrehtu

Unad usted NDE
Rnsl with Ad'ustmentsAxial

PossiOn De Volts Annie Lenoth De h Volts Len h De h
%.19 46 0.08 13 %.19 A.t9 NDD
%.15
%.13

32 0.13
32 0%1
28 0.31
32 0.41

0.40

12
10

10
10

%.15
%.13

28

0.1 3
001
031
041
OAO

A.t5
%.13

26

31

0.00

29
26

0.39
0.44
0.47

26
OQS

047
%.02
0410

26
24

0.02 40 0.46 OA6 04)2

0.09

46 0.45
0.49
0.48

13
12
10

0.06
0.09

46
42

OAS
OA9
OAd

0%6
0.09

42

30
0.11
0.13

40 0.44
40 0.36

0.11
0.13

40
40

OA4
026

0.1 1

0.13
0.15
0.17

40 0.28
53 0~

12
15

0.15
0.17

02840
0.00 022

0.15
0.17

Max. Volts
Max. Depth (%)

Length (trL)
Av .De h

OA9
48.00
038

32.07

OAS
42.00
lL36
29M

C-1 09



Table C<0
Sample 12-4H

Laboratory Specimen NDE Analysis

Unad usted rrDE

Crack 1- MR+ Point - Analyst 1

Unad:usted NDE

Crack 1 - MR+ Point - Analyst 2

Axial
Position Volts

Phase
Len I<'I

Rnal with Ad ustments
De» Volts Len ht') De h»')

AxralPosition'haseVolts An le
Rnsl with Ad ustments

De h»Death Volts Lan

0.17
0.15

49 0.07
0.13

0.19
17 0.17
18 0.15

0.00
49 0.07
52 0.13

0.19
0.17
0.15

41
020
0.17
0.15

0 0.00 0
52 0.13 18
47 0.18 16

040
0.17
0.15

0 OXIO 020
52 0.1 3 0.1 7
47 0.1 8 0.1 5 40

0.13
0.11

52
46

0.18
027

18
16

0.13
0.11

52 0.18
46

0.13
0.11

0.13
0.11

44 0.27 15
44 0.38 15

0.13
0.11

44 047 0.1 3
44 038 0.1'I

37
37

0.09 49 0.31 17 0.09 49 ODt 41 41 0.40 14 0.09 4'I OAO
0.07
0.05
0.03

46
4Q

4Q

039
038

16
14
14

0.07
0.05
0.03

46 049
40
40

0.07
O.OS

0.07
0.05
0.03

41 037 14
41 035 14
41 0.41 14

0.07
005
0.03

41 037 0.07
41 035 OX)5

41 OA1 0.03

35
35
35

0.01
0.01

%.03
<.05
~0.07
0.10

43
43
46
59
49
49

0.44
0.44

0.47
0.45

15 0.01
15 0.01
16 <.03
20 <.05
17 <.07
17 0.10

43
46
59
49
49

OA4

OA4
0.47
OAS

43 0~ 0.01
A.OI

%.05
%.07
A.t0

36

49
41
41

0.00

0.06
0.08

A.IQ

41 0.44 14

41 0.44 14
49 039 17

47 0.42 16
58 0.43 20
49 0.46 17

0.00

%.08
%.10

41 OA4 0.00
47 OA2 %.02
58 OA3 %.04
49 OA6 %.06
41 OA4 %.08
49 039 W.t0

35
40
49
41
35
41

.12

.14
%.16 46

0.41
034
026

17 -0.12
16 %.14
16 %16

49
46
46

OA1

026

A.t2
<.14
%.1 6

41

38
38

%.12
41.14

47 033 16
47 025 16
49 0.19 17

%.12
%.14
%.17

47 0.33 <.1 2
47 025 A.t4
49 0.19 %.17

40
40
41

<.18 49 020 17 %.18 ONO %.1 8 41 %.19 %.19 0 0.00 A.t9
49

'Reversed Srgn

0.14 17

Max. Volts
Max. Depth (%)

Length (In.)
Av De h

0.47
59.00
0.41
45.20

0.14 41

OAT
49.00
OA1

3743

'Reversed Srgn Max. Volts
Max. Depth pA)

Length en.)
Av De h

0.46
58 00
0.39

42.90

OA6
49.00
029
3624

C-110



Table CWO (continued)
Sample 12 - 4H

Laboratory Specimen NDE Analysis

Unad ted NDE

Crack 1 - MR+ Point- Analyst 3

Unad usted NDE

Crackt-MR+Point Analyst4

Axial
Poskion'e n Volts

Phase
An le Len

Rnsl with Ad ustments
De hraLen hroVolts

Areal
Poskicn'olts

Phase
le Len .h<'i

Rnsl with Ad ustments
Volts Len hiu De

h"'.22

0.19
0.17

53 0.08
63 0.08

0.1155

15
18
'l6

022
020
0.18 48

0.00 16
0.13 17
020 'l7

022
020
0.18

48
48

0.00 022
0.13 020

0.18020
42
42

0.15 55 0.17 14 0.15 0.15 0.16 42 026 15 0.16 42 026 0.16 37

0.13
0.11

006
0.04
0.02

33 024
33 0.37
35 0.42
38 0.39
25 0.41
28 0.46

0.4828

10
10
10

0.13 33
0.11 33
0.09

0.04 25
28

0.00 28

024
027
OA2
029
041
048
OAS

0.13
0.11

19

14
16
16

0.14
0.12
0.10
0.08
0.06
0.04
0.01

55
45

024 15
OAO 17

0.44 19
0.43 16
0.45 14

044 17
0.47 17

0.14
0.12
0.10
0.08
006

0.01

42
48
48

55

39

024 0.14
0.12
0.1 0

OA7 OAra
OA4 0.06
OA3 0.04

0.01OAS

37
42
42
42
48
39

a.02 57 043 16 a.02 57 a.02 a.ol 0.42 13 a.ot 042 a.ol 31

a.07
57 044
37 0.49

16

10

a.04 57
a.07 37 OA9

050
a.o7 21 a.os

a.07

39

39

025 14
13

0.40 14
a.os
a.o7

39

39
028 a.os
OA0 4.07

31

a. 1 1 0.42 a.l 1 38 042 a.l 1 39 0.39 14 39 029 a.o9
a.13
a. 1 5
a.17
a.19

35 0.88
40 022

0.19
6 0.17

12
12
10

a.13
a.l 5 40 022
a.17 35 0.19
a.19 0

a.13
a.l 5
a47
a.19

20

a.l 1

a.13
a.l 5
a.17

39
45
51
42

029 14
0.19 16
0.13 18
0.10 15

a.l 1

a.13
a.l 5
a.17

39
45
51
42

029 a.l 1

0.19 a.13
0.13 a.ls
0.10 a.17

39
45
37

46 0.15 13 a.19 0.06 a.19 048 a.19 26

'Reversed Srgn Max. Volts
Max. Depth +)

Length ttn.)
Av .De h

050
57.00
0.34
34.93

0$0
83AO
024
2022

Reversed srgn
0.00 10

Max. Volts
Max. Depth (St

Length ttn.)
Av .De h

0.47
SS.CO

0.43
40.93

OAxt a 21
047

48.00
OA3

35.72



Table C<1
Sample 13- 3H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point- Analyst 1 Crack 1- MR+ Point- Analyst 2

Axiiat

Post>ion'24

Uneducated

NOE

Volts
23

4nat with Ad Us'trnertts

De h Volts Lsn
hu'xial

Position
021

Unad sled NDE

Voas
0.00

Phase
Lencdt">

4nal with Ad ustments
h»Volts

022 25 0.08 9 0.19 52 0.15 18
020 43 0.11 15 0.17 38 13 0.17 0.17
0.17
0.15
0.13

1852 0.15
37 023 13
37 0$5 13

0.17
0.15
0.13

37
37

0.1 5 0.17
0.15
0.13 28

0.15 32
0.13 29
0.11

0$5
0.45
0.56

10
12

0.15
0.13 29

350.11

035
OAS
0$6

0.15
0.13
0.11

0.11
0.09

28 0.46
34 0.57

10 0.11
OAS

28 OA6 0.11
0.09 26 0.07 41

0.65
0.68

13
14 0.07 41

0.65
0.68 0$7 32

007 43 0.67 15 0.07 0.07 41 0.69 14 0.04 41 0.69 32
0.05 40 0.70 14 0.05 0.70 0.05 31 0.02 44 0.68 15 0.02 0.6S
0.03 0.71 14 0.03 40 0.71 31 0.00 38 0.66 13 0.66 30
0.01
0.01
0.03

43 0.70 15
37 0.68 13
43 0.63 15

0.01
4>.01 37

0.70
0$ S

0.63

0.01
4>.01 28 49

52

0.61

0.55

15
17
18

4>.02 44
4>.04 49
4>.06 52

0.61
0$8
0$5 4>.06

35
39
41

A 05 49 0.60 17 4>.05 0$0 %.05 4>.08 52 0.50 18 4>.08 52 0$0 4>.08 41
%07 52 0.57 18 %.07 52 %.07 4>.10 49 0.46 17 4>.10 49 OA6 4>.t 0 39
4>.>0 52 0.51 18 4>.10 52 0$ 1 %.10 4>.12 47 OA3 16 4>.12 47 OA3 %.12 37
<.>2 49 0.47 17 4>.>2 49 OA7 %.12 %.15 35 0.41 12 4>.15 35 OA1 %.15 2d
4.14 46 0.44 16 4>.14 OA4 4>.14 4>.17 10 4>.17 0$2 %.17
%.16
<.18

34 0.42
28 0.33

12
10

4.16
4>.td 28

OA2 4>.16
4>.18

26 4>.19 26
17%.21

0.10
0.12

4>.10 26
17

0.10
0.12 4>.21

21
13

37 0.17 13 <20 0.17 0.00 4>.23

%24
28 0.10

0.08
10

Reversed Stgn Max. Volts
Max. Depth (%)

Length ttrL)
Av De h

0.71
52.00
0$7

38.81

0.71
40.00
0$7
29$ 5

Reversed Sign Max. Volts
Max. Depth (/)

Length ttn.)
A De

0.69
52.00
0.40

36.95

0.69
41.00
OAO

29.13
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Table C<1 (continued)
Sample 13- 3H

Laboratory Specimen NDE Analysis

Crack 1 ~ MR+ Point - Analyst 3 Crack 1- MR+ Point Analyst 4

Ax>alPositron'nad

stedNDE
Phase
An le Len hl'I

Rrlal with Ad r>stments
Lan "'eVolts

Axial
Posaicn

Unad sled NDE

Decth Volts
Phase
An le ten

Rnal wnh Ad r>stments
Volts Lan hce De

022
020 42

0.07
0.10

15
12

0 0.00 13
33 0.12 12

0 0.00
33 0.12 a20 25

0.18 0.17 14 0.18 0.1 7 0.1 8 a.18 30 021 a.18 30 021 a.l 8
0.16
0.14
0.12
0.10

27
27
31
31

026
025
0.47
0.60

0.16
0.14
0.12
0.10

27
27
31
31

OA7

0.16
0.14
0.12
0.10

19
19

a.16
a.14
a.12
a.10

33 024 12
1542 0.41

51 0.43 18
55 0.48 19

a.16
a.t4
a.12
a.10

42 OA1 a.14
51 OA3 a.12
55 OAS a.10

33 024 a.16
32
39
42

0.07
0.05 0.74

12 0.07 40
0.05 0.74

51 0.53 18
51 057 'IS

51 053 a.08
51 0$7 a.06

39
39

0.03
0.01
a.ol

0.78
0.73
0.70
0.66

0.03
0.01
a.01

13 a.03

39

44

0.78
0.73
0.70
0.66

Oxll
a.ol

28

32
0.00
0.02

45 0.61 16
1748 0.61

36 0.68 13
42 0.70 'I5

0.00
0.02

45 0.61 a.04
48 0.61 a.02
36 0.6S OX>0

42 0.70 OX>2 32

a.07
48
53

0.63

059

a.05 48
15 a.07 53 056

059
a.o7

0.04
04>6

OX>9

39 0.70
39 0.68
39 0.63

14
14
14

0.04
0.06
0.09

39 0.70 0.04
39 0.68 ox>6
39 0.63 OX>9

30

a.10 53 0.51 15 a.10 53 Ost a.l 0 38 0.11 33 052 12 0.11 33 052 0.11
a.12
a.14
a.16

39
0.50
0.47
OA2

12 a.12 42
a.14 39

10 a16 33

050
OA7
OA2

a.12
a.14
a.16

30
28

0.13
0.15

30 0.42
0 0.00 12

0.13
0.15
0.17

33 021 0.15
0.17

30 OA2 0.13

a.18
a 20
a.22

23
27
23

028
020
0.10

0.20 27
a.22 23
~0.24

a.18 23 02S
020
0.10
0.00

a.l 8 16
19
16

Max. Volts
Ma>L Depth (~A)

Length (ln.)
Av .De h

0.70
55.00
0.40

37.89

0.70
42.00
OAO

28.93
'Reversed S>gn Max. Volts

Max. Depth(%)
Length On.)

Av .De h

0.78
53.00
0.42

34.52

0.78
38.00
OA2

24.75
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DestrUctive Exam Avera e De th Corrections for Runni n Avera
Tn

eE
ble C<2

rror

Sample
No.
P7
P7

Dent Sa Iea
TSP

Location
Crack

No.

DE. Avg.

96.31
84.67

DE

96.15

DE Running DE Corrected

94.48

TSP
Location

Sample
No.

1H
1H

Dent Sa lee
Crack
Na

DE. Avg. DE DE Running DE Corrected

0.00
0.00

P7
Ps
P8

Plo
Plo
Pl 1

Pll
P12
P12
P12

21/43
2'I/43
21/64

1H
2H
3H
4H
SH
'IH

4623
86.15

79.76
89.64
90.12
72.76
97.56
75.08

23%1
50.27
39.37
58.56
59.42

39.18
38.95

22.71

86.18
83.75
79.55
89.83
90.07
72.65

76.27

69.44

49.25
39.35
60.40
59.93

39.40

22.43

79 41

8L59
8L70
69 03
95.61
74.58
77.27

S7.54

36 72

21.76

4623
84.74
79.65
75.47
8L40
8L75
69.14
96.25
73.39

2321
50.27
39.37
58.56
57.03
0.00
0.00

39.18
3L79

'12

12
12
12
12
13
13
13
13
13
14

14
14
14

2H
2H
3H
3H
4H

SH
SH

2H
3H
4H
SH

2H
3H
4H
5H
1H
2H

4H
SH

32.75
75.17

70.14
37.30

24.90
1L07

28.64

81A4

75.53

70.21
37.47

24.11

20.56

28 44

81.40

68.41

68 67
36.59

20.75

20.24

27.25

80.87
32.75

0.00
0.00
0.00

21.54

20.01
0.00
0.00
0.00

27AS
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10
10
10
10
10
10
10
10

2H
3H
4H
SH
1H
2H
3H
4H
SH
IH
2H
3H
4H
SH
1H
2H
3H
4H

1H

2H
2H
3H
4H
SH
1H
1H
IH
2H
3H
4H
SH
1H
2H
3H
4H
5H
1H
1H
1H
2H
2H
2H

4H
4H
5H
SH
SH
1H
IH
2H
2H

4H
SH

16.28

25.73
728

10.16

62.94
62.10

51.25

21.53

25.18

4CL24

33.26

36.61
25.48

69.51
38.59

64.49

57.48

26.75
19.68

7429

6656

16.23

r 1L70

25.88

10.22

62.99
62.11

59.26
51.53
56.58
21.50

25.36

40.79
39.60
33.55

69.57
39.02

44.03
57.79

19.82

67.03

1 522

6.41

9.57

60.54
59.09

56.14
49.41
54.09
20.12

24.95

40.73
37.13
31.81

67.37
35 62

60.89
40.75

57A6

1397

31.71

0.00
1%27
2876
1827
000
0.00

23.25

0.00

0.00
0.00
9.51
0.00
0.00
0.00
0.00
O.CO

0.00
60 49
59.08

5521
49.13

20.15

0.00
24.77
0.00
0.00
40.18
3L57
31.52

0.00
31.66

0.00
67.31
35.19
0.00

60.61
40.06
56.07

57Z3
2L69
13.83
0.00
OOO
0.00

72.87
32.19
63.16
O.CO

CorreCted aVerage e Runnng aVg. Vntn 14t. COrreCten+ (DE aVg.- Running AVg )



Figure C-1

Sample R10C22
Mid-Range+Point, 300 kHz

NDE Depth vs. AxialLength with Destructive Exam

90

~Analyst 2

80- ~ Analyst 3

70.

@0

60-

El
50-

g
C4

o 40-

Max.
Volts

0.63 0.55

- - 4 - - Destructive Exam
W/0 RA

30

20

10

Max.
Depth (%)

Max Depth
w/o RA (%)

Length
(in.)

Avg.
Depth (%)

41.0 49.0 23.21

38.00

0.310 0.160 0.122

27.56 33.44 23.21

-0.2 -0.1 0.1 0.2

Axial Length (in.)

0.3 0.4 0.5 0.6



Figure C-2
Sample R21C43 Crack

1'id-Range+Point,3DO kHz
NDKDepth vs. Axial Length with Destructive Exam

90-

80

70.

@0

60

50

C4

e 40

~ s

~ ~

'

Max.
Volts

~Analyst 2

—x—Analyst 3

~Dastructtva Exam
w/RA

- -+ - -Destructive Exam
w/0 RA

A1 A2 A3 A4 DE

3.09 2.82

30

Max.
Depth (%)

Max Depth
w/o RA (%)

62.0 63.0 90.50

98.M

20

10

Length 0.910 0.970 0.991
(in.)

Avg.
Depth (%) 48.29 50.66 50.27

-0.6 -0.4 -0.2 0.2

AxialLength (in.)

0.4 0.6 0.8



Figure C-3

Sample R21C43 Crack 2

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam

90

80-

70

@0

60-

El
50

o 40

,k k,

k
Max.
Volts

~Analyst 2

~Analyst 3

~Destructtve Exam
w/RA
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Figure C-4
Sample R21C64 Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam

90

80

70

~O

60

Cl
50-

Ca

o 40

,4
k

'

\

s

s
s

'

s

s
Max.
Volts

~—Analyst 3

~Destructive Exam
w/RA

- -+ - -Destructive Exam
w/0 RA

A1 A2 A3 A4 DE

0.00

30.

20-

10

'

'

'A.

Max.
Depth (%)

Max Depth
w/o RA (%)

Length
(in.)

Avg.
Depth (%)

86.00 00.00

96.00

0.330 0.32

58.29 58.56

0.05 0.1 O. I5 0.2 0.25 0.3 0.35

Axial Length (in.)

C-117



Figure C-5

Sample R12C32 Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-6
Sample P7 Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-7
Sample P7 Crack 2

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-8

Sample P7 Crack 3
Mid-Range +Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
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Figure C-9
Sample P8 Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length avith Destructive Exam
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Figure C-10

Sample PS Crack 2
Mid-Range+Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
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Figure C-11

Sample P9 Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-12
Sample P9 Crack 2

Mid-Range +Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-13

Sample P10 Crack 1

Mid-Range+Point, 300 kHx
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-14

Sample P10 Crack 2
Mid-Range+Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
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Figure C-15

Sample P11 Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-16

Sample P11 Crack 2

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-17

Sample P12 Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-18

Sample P12 Crack 2(3+4)
Mid-Range+Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
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Figure C-19

Sample P12 Crack 5

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-20

Sample 1, TSP 3H - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-21
Sample 1, TSP 4H

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-22
Sample 2, TSP 1H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-23

Sample2, TSP3H- Crack j.

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam

90-

80-

70

~43

60.

A
50-

o 40

~Analyst 'I

~Analyst 2

~Analyst 3

~Analyst 4~ Destructive Exam
w/RA

~ - 4 - -Destructive Exam
w/0 RA

Max. 0.49 0.51 0.51 0.51
Volts

Max. 56.0 55.0 57.0 58.0 21.5
Depth (%)

30

~
~

~ \ v

Max. Depth
w/o RA(%)

31.7

20-

10

'

~
~

4
'

Length 0.49 0.52 0.50 0.42 0.47
(in.)

Avg. 28.8 29.3 17.6 29.4 15.3
Depth (%)

-0.40 -0.30 -0.20 -0.10 0.00

Axial Length (in.)

0.10 0.20 0.30 0.40

C-136



Figure C-24

Sample 2, TSP 4H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-25

Sample 2, TSP 5H
Mid-Range+Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
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Figure C-26

Sample 3, TSP 3H Crack 1

Depth vs. Axial Length
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-27
Sample 3, TSP 4H Crack 1

Depth vs. Axial Length
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-2S

Sample 4, TSP 4H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Sample 5, TSP 1H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-30
Sample 6, TSP 1H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-31
Sample 6, TSP 2H - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam

90

80

70-

@o

60

4
50

o 40

~ ~
~ '

~ '

~ 4 4-aa

~Analyst t

—la—Analyst 2

~Analyst 3

~Analyst 4

~Destructive Exam
w/RA

- - 4 - - Destructive Exam
w/o RA

A1 A2 A3 A4 DE

Max. 2.51 2.45 2.52 2.48
Volts

Mex. 74.0 73.0 70.0 77.0 73.7
Depth (%)

30 Max. Depth
w/o RA(%)

80.2

20-

10-

Length 0.71 0.72 0.74 0.75 .692

(in.)

Avg. 61.6 60.8 57.8 60.9 59.1

Depth (%)

-0.5 -0.4 -0.3 -0.2 -0.1 0 0.1

Axial Length (in.)

0.2 0.3 0.4 0.5



Figure C-32

Sample 6, TSP 38 - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-33

Sample 6, TSP 48 - Crack 1

Mid-Range +Point, 300 kHz
Length NDE Depth vs. Axial Length with Destructive Exam
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Figure C-34
Sample 6, TSP 5H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-35

Sample 7, TSP 18 - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-36
Sample 7, TSP 3H - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-37
Sample 8, TSP 1H

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-38
Sample 8, TSP 2H

Mid-Range +Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam ~Analyst t
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Figure C-39

Sample 8, TSP 3H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-40
Sample 9, TSP 1H - Crack 1

'id-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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DE Data Not Valid for NDE Qualifications (4a
Criterion) Figure C-41

Sample 9, TSP 1H - Crack 2
Mid-Range+Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
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Figure C-42
Sample 9, TSP 28 - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-43

Sample 9, TSP 28 - Crack 2

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-44
Sample 9, TSP 3H - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-45

Sample 9, TSP 38 - Crack 2

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-46
Sample 9, TSP 4H - Crack j.

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-47

Sample 9, TSP 4H - Crack 2

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-48
Sample 9, TSP 5H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-49

Sample 9, TSP 5H - Crack 2

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-50
Sample 9, TSP 5H- Crack 3

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-51

Sample 10, TSP 38 - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-52
Sample 10, TSP 3H - Crack 2
Mid-Range +Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam

l00

90-

80-

~Analyst 1

~Analyst 2~ Analyst 3

~Analysl 4

70

~43

60-

A
50-

g

o 40
~ls

~ j

~Destrncttve Exam
w/RA

- -+ - -Destructive Exam
w/o RA

A1 A2 A3 A4 DE

MBx. 0.38 0.41 0.45 0.41
Volts

MRx. 80.0 73.0 70.0 70.0 38.0
Depth (%)

30. A'
~

~
~

~ ~ Max. Depth
w/o RA(%)

47.6

20

io-

~ ~
~ s
I ~

~
~

I

~
~

s

k
~ ~

~ ~

s

Length 0.53 0.56 0.61 0.55 0.49
(in.)

Avg. 56.4 56.8 55.5 55.9 32.2
Depth (%)

0-
-0.50 -0.40 -0.30 -0.20 -0.10 0.00 0. t 0 0.20 0.30 0.40

Axial Length (in.)

0.50

C-165



100

90

80

70

60

Figure C-53

Sample 10, TSP 4H - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-54

Sample 11; TSP 2H- Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-55
Sample 11, TSP 2H- Crack 2

Mid-Range +Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-56

Sample 11, TSP 3H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-56
Sample 11, TSP 3H - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-58

Sample 11, TSP 48- Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-59

Sample 11, TSP 4H- Crack 2

Mid-Range+Point, 300 kHz
NDE Depth vs. Axial Length with Destructive Exam
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Figure C-60
Sample 12, TSP 2H - Crack 1

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam

90-

80

70-

60

~Analyst 1

~Analyst 2

—rs—Analyst 3

~Anatyst 4

~Dsstracttvs Exam
w/RA

- - 4 - - Destructive Exam
w/0 RA

50
A1 A2 A3 A4 DE

40

Max. 0.41 0.40 0.48
Volts

NDD

k A

Max. 46.0 52.0 31.0 NDD 23.4
Depth (%)

30-
s

Max. Depth
w/o RA(%)

34.0

20

10-

Length 0.29 0.34 0.32 NDD 0.24

(in.)

Avg. 35.4 36.9 21.0 NDD 21.5
Depth (%)

-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2 0.25 0.3

C-173



100-

Figure C-61

Sample 12, TSP 3H - Crack 1

Mid-Range +Point, 300 kHz
NDE Depth vs. Axial Length with Destructive exam
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Figure C-62
Sample 12, TSP 4H

Mid-Range+Point, 300 kHz
NDE Depth vs. AxialLength with Destructive Exam
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Figure C-63

Sample 13, TSP 3H
Mid-Range+Point, 300 kHz

NDE Depth vs. Axial Length with Destructive Exam
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Appendix D

NDE Bobbin Detection Analyses





Table D-1 Summary of Bobbin Detection for Axial PWSCC at Dented TSPs

Bobbin st Re itin a Flaw Calf POD Destructive Exam

Specimen

No

TSP Crack
Dent Bobbin Analysis

Voltage Analystl Analyst2 Analyst3 Anatys!4
AllCalls
Bobbin

Total %
Detected

Bobbin

Length
(inches)

Local
Max.

Depth %

Avg.
Max. Depth

(%)

Avg. Depth
Ug. Corr.

(%)
10/22 2H
21/43 1H
21/43 1H
12/32 1H

P7 1H
P7 1H
P7 1H
Pa 1H
P8 1H

2.39
3.89

X
X

X

NA

NA
NA

NA
NA

NA

0.122
0.991
0.277
0.702
0.870
0.658
0.126
2.644
2.452

38.0
98.0
50.0
97.0

100.0
100.0
65.2

100.0
100.0

23.21
90.50
45.48
88.90
99.78
89.68
46.23
99.55
99.73

23.21
49.29
39.59
57.54
94.32
82.48
46.23

79.41
P9 1H
P9 1H

P10 1H NA NA

1.868
1.589
2.563

99.48100.0
99.42100.0

100.0 100.00

75.26
86.59
88.70

P10 1H 2.146 100.0 90.91 69.03
P11 1H
P11 1H
P12 1H
P12 1H

NA

NA X

NA

NA

0.675
0.568
1.286
0.548

95.8
100.0

90.30
99.80
64.86

100.0 100.00 95.61
74.58
77.27
29.90

P12 1H
1 3H
1 4H
2 1H
2 3H
2 4H
2 5H

2.63
2.32
3.87
221

2.32

X
X

X
X

X

X
0
X

X
X

4/4
1/4

4/4

75

25

75

0.181
0.660
0.708
0.876
0.472
0.580
0.860

90.3

68.4
48.0
31.7

41.0

74.68
47.88
54.32
33.42
21.53
47.62
35.50

69.44
39.40
36.72
21.76
15.22
29.03
18.34

3 3H
3 4H
4 4H
5 1H
6 1H
6 2H
6 3H
6 4H
6 SH
7 1H
7 3H
8 1H
8 2H
8 3H
9 1H
9 1H
9 2H
9 2H
9 3H
9 3H
9 4H
9 4H
9 5H
9 SH

10 3H
10 3H
10 4H
11 2H
11 2H
11 3H
11 4H
11 4H
12 2H
12 3H

5.68
4.62
5.14
2.42
2.03
1.89
224
2.18
1.98

428
1.42
1.52
1.61

144

1.23

1.31

1MB

1.7
1.49

1.95

NA
X

X
X
X

X
X
X
X
X
X

X

X

X

X

X

X
X

X

NA

X

0
0

0

0

X

NA 0/3: >Sv dent
NA
NA 0/1: >Sv dent
NA
X

X

X
X

X

X

4/4

0
X

0

67

75

75

75

75

0.188
0.183
0.551
0.294
0.772
0.692
0.588
0.416
0.604
0.598
0.560
0.420
0.380
0.460
0.424

Not
1.010
0.786
0.850
0.717
0.840
0.328
0.632
0.120
0.760
0.490
0.698
0.837
0.160
1.072
1.009
0.790
0.242
0.129

35.0
16.0
28.0
42.0

74.1
75.0

39.5
45.5
58.0

50.0
49.1

97.1
61.5
89.0
66.2
82.1
36.0

38.0
99.4
47.6
89.4
99.2
43.0
99.5
98.1
46.3
34.0

29.12
7.72

14.99
35.00
83.72
73.72
67.26
64.29
77.89
30.14

52.24
45.77
44.21

25.40
95.09
46.26
84.64
54.10
70.18
23.14
74.63
26.69
96.18
37.97
81.81
96.83
32.75
91.30
95.25

23.40
16.04

23.40
6.41
9.57
0.00

60.54
59.09
56.14
49.41
54.09
20.12
24.95
40.73
37.13
31.81
30.88
25.48
67.37
35.62
60.89
40.75
56.38

0.00
57.46
26.75
73.22
31.71
63.63
81.40
32.75
68.41
68.67
36.59
20.75
16.04

12 4H
13 3H

1.39
1.19 X

0 0
X

1/4 25 0.360
0.336 45.6

26.29
37.31

20.24
27.25

Overall Detection Rate 30/35 37/42 30/37 21/30 118/144 0.82 0.77 POD at 90% Conhdence

Detection > 34o/o TW 24/24 31/31 24/25 18/23 97/103 0.94 0.90 POD at 90% Confidence
Detection > 30%%d TW 27/28 35/35

29/33 37/40Detection > 20/o TW
26/29
29/34

20/26 108/118
21/29 116/1 36

0.92
0.85

0.87
0.80

POD at 90% Confidence
POD at 90% Confidence

Notes 1. Dent volta es based on Westin house ana ses for lab s cimen rior to crackin and PG&E for field indications

D-1



Table D-2: Final Bobbin Data Analyses

Lookup ID Specimen

10/221
21/431
21/432
12/321

Specimen TSP Crack No.

10/22 2H
21/43 1H
21/43 1H 2
12/32 1H

Dent
Voltage

(1)

2.39
3.89

1.21

Dent V
Analyst1 Analyst 3Analyst 2

Call Volts Dent V CallCall 'olts Dent V Volts
Analyst 4

Dent V Call Volts

P71

P72

P73
P81

P82
P91
P92

P101

P102
P111
P112
P121

P122 (3+4)
P125

P1-7

P1-8

P1-9

P1-10

P1-11

P1-12

P7 1H

Pj 1H 2

P7 1H 3
P8 1H

P9 1K
P9 1H
P9 1H

P10 1H 1

P10 1H 2
P11 1H 1

P12 1H 2
P12 1H 1

P12 1H 2 (3+4)
P12 1H 5

DSI

DSI

DSI

DSI

DSI

DSI

10.8

7.83

12.2

7.72

10.2

3.73

13H1
14H1
21H1
23H1
24H1
25H1
33H1
34H1

44H1 .
51H1
61H1
62H1
63H1
64H1
65H1
71H1
73H1

1-3

2-1
2-3

2-5

5-1

6-1
6-2
6-3

6-5
7-1
7-3

3H
4H
1H
3H
4H
SH

3H
4H 1

4 4H 1

5 1H 1

1H 1

2H
3H
4H

1H
3H

2.63
2.32
3.87
2.21
1.84
2.32
5.68
4.62
5.14
2.42
2.03
1.89
2.24
2.18
1.98
5.03
4.28

2.47
1.75
3.73
2.08
1.28
2.02

1.42

1.14
0.97
4.08
3.24.

NDD/NDD 3.4
RRC/RRC 0.14 1.9
RRC/RRC 0.42 1.15
RRC/RRC 1.73 2.03

RRC-MRS/NDD 0.42-1.42 2.38
RRC-MRS/RRC 0.56-2.01 1.01
RRC-MRS/RRC 0.98-2.11 1.98
RRC-MRS/RRC 0.91-1.41 0.96
RRC-MRS/RRC 0.71-1.14 1.15
RRC-MRS/RRC 0.79-1.16 0.97
RRC-MRS/RRC 0.554.08 4.1

RRC/RRC 0.71 3.26

RRC-MRS/RRC 1.22-3.03 2.5
RRC-MRS/RRC 0.76-2.66 1.79

DSI
DSI
DSI
DSI
DSI
DSI

DSI
DSI
DSI
DSI
DSI
DSI
DSI
DSI

8.04 ~ NDD

0.73 1.6 NDD
1.65 0.9 PI/PI
2.11 1.58 PI/PI
0.99 PI/PI
0.71 0.96 PI/PI
0.8 0.88 PI/PI
2.49 4.02 PI/DDT

Pl/PI3.3

2.96 2.39 PI/PI
2.66 1.58 PI/PI
2.04 3.29 NDD/NDD
1.12 1.85 PI/PI
0.65 1.12 PI/PI
1.71 2.47 NDD/DDT

2.79
2.19

0.21
1.12

148
1.46
0.86
0:47
0.68
0.6

0.83

NDD
PI 2.13

NDD
PI 0.17
PI 0.19
PI 1.73

PI 1.89
PI 0.98
Pl 0.79
PI 0.64
PI 1.03
Pl 0.45
Pl 0.7



Table 0-2: Final Bobbin Data Analyses

Lookup ID Specimen Specimen TSP Crack No.

Dent
Voltage

(1)
Dent V

Analyst1
Caii

Analyst 2 Analyst 3
Volts Dent V Volts Dent V CallCaii Volts

Analyst 4
Dent V Call Volts

81H1 8-1 8 1H 1.42 0.67 RRC-MRS/RRC 0.88-0.88 0.41 DSI 0.89 Pl/Pl 0.52 PI 0.89
82H1

83H1
85H1

8-2
8-3
8-5

8 2H
8 3H

5H

1.52

1.61

1.67

0.79
0.87
1.83

RRC-MRS/RRC 0.86-1.00 0.8
RRC-MRS/RRC 0.69-1.55 0.46

RRC/RRC 1.840.57

DSI

DSI
DSI

0.86 0.52 PI/PI
0.7 1.02 PI/PI

0.57 1.92 NDD/NDD

0.82
0.91

PI 0.85
PI 068

NDD
91H1
91H2
92H1
92H2
93H1
93H2

9-1

9-2
9-3
9-3

1H
1H
2H
2H
3H
3H

1.34

1.24

1.23

RRC-MRS/RRC 1.33-2.76 0.94

RRC-MRS/RRC 1.89-3.76 None

RRC-MRS/RRC 1.51-2.72 1.29

DSI

DSI

DSI

0.5 3.1

3.77

2.09

Pl/Pl

Pl/Pl

Pl/Pl

1.47

3.76

1.96

PI 0.52

PI 3.76

PI 1.95

94H1
94H2
95H1
95H2
103H1
103H2
104H1
112H1
112H2
113H1
114H1
114H2
122H1

123H1

124H1
133H1

9-5
9-6
10-3
104
104
11-2
11-3
11-3

11-5
12-2

12-3

124
13-3

9 4H
9 4H
9 5H

10 3H
10 3H
10 4H
11 2H
11 2H
11 3H
11 4H
11 4H
12 2H
12 3H
12 4H
13 3H

1.21

1.31

1.28

1.70
1.49

1.34
1.95

1.38
1.22
1.39
1.19

1.25

0.65

0.82
0.74

1.28
1.18
1.2

NDD-MRS/RRC 1.73 . 0.65

NDD-MRS/RRC 1.28 0.82
RRC-MRS/RRC 0.75-2.75 0.73

RRC-MRS/RRC 2.08-3.45 1.1

RRC-MRS/RRC 1.96-3.45 1.17

NDD/NDD 1.29
RRC/NDD 0.16 1.15
NDD/NDD 1.19

RRC-MRS/RRC 0.28-1.06 0.75

RRC-MRS/RRC 0.79-1.83 1.25

RRC-MRS/RRC 0.59-3.84 0.85

DSI

DSI

DSI

DSI
DSI

DSI
DSI

NDD
NDD
NDD
DSI

1 44 1.27 PI/PI

1.06 Pl/Pl

1.25 Pl/PI

1.27 0.63 PI/PI
2.07 0.66 PI/PI

3.25 Pl/Pl
2.47 2.31 Pi/PI

1.38 NDD/NDD
1.27 PI/NDD
0.9 PI/NDD

0.27 0.84 PI/PI

1.25

1.08

0.96
1.89

2.88
2.00

0.23
0.11
0.31

NDD

PI 0.63

NDD

NDD
Pl 0.55

NDD
PI 2.46

NDD
NDD
NDD

PI 0.29

1. Dent voltages based on Westinghouse analyses for lab and PG&E for field
Pl = Possible Indication (flaw) RRC = Possible Flaw (Re-test with Rotating Coil)

DDT = Distorted Dent MRS = Mix Residual Signal
DSI = bistorted Support Indication (fl NDD = No Detectable Degradation





Appendix E

NDE Cecco Detection Analyses.





Table E-1 Summary of Cecco Detection forAxial PWSCC at Dented TSPs

Bobbin
Dent

Ana st Reporting a Flaw Call
Anaiyst3 Analyst5 AnalystA Analyst 8 AnalystC AllCaas Total% Length

Destncbve Exam
Avg. Avg. DepthLocal

Specimen TSP Crack Volta e Updated Guidebnes- Cecco Detected (inches Max. Depth Li . Corr.

No.
10/22 2H 1

21/43 1H 1

21/43 1H 2
12/32 1H 1

P7 1H 1

P7 1H 2
P7 1H 3
PB 1H 1

PB 1H 2
P9 1H 1

Pg 1H 2
P10 1H 1

P10 1H 2
P11 1H 1

P11 1H 2
P12 1H 1

P12 1H 2
P12 1H 5

2.39
3.89

1.21

Cecco
0.122
0.991
0.277
0.702
0.870
0.658
0.126

2.452
1.868
1.589
2.563
2.146
0.675
0.568
1.286
0.548
0.181

Depth (%)
38.0
98.0
50.0
97.0

100.0
100.0
65.2

100.0
100.0
100.0
100.0
100.0

100.0
100.0

95.8
100.0

82.8
90.3

(%)
23.21
90.50
45.48
88.90
99.78
89.68
46.23
99.55
99.73
99.48
99.42

100.00
90.91

100.00
90.30
99.80
64.86
74.68

(%)
23.21
49.29
39.59
57.54
94.32
82.48
46.23
84.77
79.41
75.26
86.59
88.70
69.03
95.61
74.58
77.27
29.90
69.44

1 3H 1

1 4H 1

2 1H 1

2 3H 1

2 4H 1

2.63
2.32
3.87
2.21

Pl
Pl
Pl
Pl
Pl

Pl
Pl
Pl
PI
Pl

PI
Pl
Pl
Pl
Pl

Pl
Pl
Pl
Pl
Pl

Pl
Pl
Pl
Pl
Pl

100 0.660
100 0.708
100 0.876
100 0.472
100 0.580

55.7
68.4
48.0
31.7
53.5

47.88
54.32
33.42
21.53
47.62

39.40
36.72
21.76
15.22
29.03

2 5H 1

3 3H 1

3 4H

2.32
5.68
4.62

Pl
NDD
NDD

Pl Pl
NDD NDD
NDD NDD

PlPl
PlNDD

NDD NDD
1/5
0/5

100 0.860
20 0.188

0 0.183

41.0
35.0
16.0

35.50
29.12

7.72

18.34
23.40

6.41
4 4H 1 5.14 NDD'? NDD Pl NDD NDD 1/5 20 0.551 28.0 14.99 9.57
5 1K 1

6 1H 1

6 2H 1

2.42
2.03
1.89

Pl
Pl
Pl

PI
Pl

Pl
Pl

NDD NDD
Pl
Pl

Pl
Pl

NDD NDD 1/5
5/5
5/5

20 0.294
100 0.772
100 0.692

42.0
88,8
80.2

83.72
73.72

60.54
59.09

35.00 20.30%

6 3H 1

6 4H 1

6 SH 1

7 1H 1

7 3H 1

8 1H 1

8 2H 1

8 3H 1

9 1H 1

9 1H 2
9 2H 1

9 2H 2
9 3H 1

9 3H 2
9 4H 1

9 4H 2
9 5H 1

9 5H 2
10 3H 1

10 3H 2
10 4H 1

11 2H 1

11 2H 2
11 3H 1

11 4H 1

11 4H 2
12 2H 1

12 3H 1

2.24
2.18
1.98
5.03
4.28
1.42
1.52
1.61

1.24

1.23

1.21

1.31

1.28

1.7
1.49

1.95

1.38
1.22

Pl
Pl
Pl
Pl
Pl
Pl
Pl
Pl
Pl

Pl

Pl

Pl

Pl

Pl

Pl
Pl

Pl

Pl
Pl

PI
Pl
Pl

NDD
Pl
Pl
Pl
Pl
PI

Pl

Pl

Pl

Pl

Pl

Pl
Pl

Pl
Pl

NDD
NDD

Pl
Pl
Pl
Pl
Pl
Pl
PI
Pl
Pl

Pl

Pl

Pl

Pl

Pl

Pl
Pl

Pl
Pl

Pl
Pl

Pl
Pl
Pl
PI
Pl
PI
Pl
Pl
Pl

Pl

Pl

Pl

Pl

Pl

Pl
Pl

Pl
Pl

NDD
NDD

Pl
Pl
Pl
Pl
Pl
PI
Pl
Pl
Pl

Pl

Pl

Pl

Pl

Pl

Pl
Pl

Pl
Pl

Pl
Pl

5/5
5/5
5/5
4/5

5/5

5/5

100 0.588
100 0.416
100 0.604
80 0.598

100 0.560
100 0/420
100 0.380
100 0.460
100 0.424

Not Determined
100 1.010

0.786
100 0.850

0.717
100 0.840

0.328
100 0.632

0.120
100 0.760

0.490
100 0.698
100 0.837

0.160
100 1.072
100 1.009

0.790
60 0.242
60 0.129

74.1

75.0
85.1
39.5
45.5
58.0

50.0
49.1

97.1
61.5
89.0
66.2
82.1
36.0
86.5
38.0
99.4
47.6
89.4
99.2
43.0

98.1
46.3
34.0
22.7

67.26
64.29
77.89
30.14
34.43
52.24
45.77
44.21
38.82
25.40
95.09
46.26

54.10
70.18
23.14
74.63
26.69
96.18
37.97
81.81
96.83
32.75
91.30
95.25
44.03
23.40
16.04

56.14
49.41
54.09
20.12
24.95
40.73
37.13
31.81
30.88
25.48
67.37
35.62
60.89
40.75
S6.38

57.46
26.75
73.22
31.71
63.63
81.40
32.75
68.41
68.67
36.59
20.75
16.04

12 4H 1 1.39 Pl NDD NDD NDD Pl 40 0.360 33.1 26.29 20.24
13 3H 1 1.19 Pl NDD Pl Pl Pl 4/5 80 0.336 45.6 37.31 27.25
Overall Detecbon Rate
Detection > 30% TW
Detecbon > 20% TW

31/34 25/34 30/34
27/27 24/27 26/27
30/31 25/31 28/31

27/34 31/34
26/27 26/27
27/31 30/31

144/170
129/135
129/155

0.91 0.80
0.96 0.92
0.83 0.78

POD at 90/o Confidence:
POD at 90% Confidence:
POD at 90% Confidence:

Notes: 1. Dent voltages based on Wesbnghouse analyses for lab speci/hen pror to cracking and PG&E lor field indicabons
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Table E-2: Final Cecco.5 Results
Cecco Anal sis Cecco.Updated Guidelines

Anal st3 Anal st6 Anal stA Ana st 8 Ana st C ALL

Lookup ID Specimen
10/221
21/431
21/432
12/321

Specimen TSP Crack No.
10/22 2H
21/43 1H
21/43 1H
12/32 1H

Dent
Voltage

(1)
2.39
3.89

1.21

Cag Call Call

Amplitude

Cag Call

Amplitude Amplitude

Cecco
Calls
Ratio

P71

P72
P73
P81

P82

P1-7

P1 8

P7
P7
P7
P8

1H
1H

1H
1H
1H

P91 P1 9 P9 1H
P92 P9 1H

P101
P102
P111

P112
P121

122 (3+4)
P125

P1 10

P1 11

P1 12

P10 1H

P10 1H
P11 1H

P12 1H

P12 1H
P12 1H 2 3+4
P12 1H

13H1
14H1
21H1
23H1
24H1
2SH1

13

21

25

3H
4H
1H
3H
4H
SH

2.63
2.32
3.87
2.21

2.32

Pl
Pl
Pl
Pl
Pl
Pl

Pl
Pl
Pl
Pl
Pl
Pl

PI 72.9V
PI 55.8V
PI 28.5V
Pl 20.9V
PI 19.9V
PI 24.3V

Pl 83.4V
PI 71.8V
Pl 39.4V
PI 20.9V
PI 19.4V
Pl 26.6V

Pl 20.6V 5/5
Pl 24.8V 5/5
Pl 20.3V 5/5
Pl 16.8V 5/5
PI 19.4V 5/5
PI 24.2V 5/5

33H1
34H1 4H

5.68
4.62

NDD
NDD

NDD
NDD

NDD
NDD

NDD
NDD

Pl 13.7V
NDD

1/5
0/5

44H1 4H 5.14 NDD? NDD Pl 29.7V NDD NDD 1/5
51H1 1H 2.42 Pl NDD NDD NDD NDD 1/5
61H1
62H1
63H1
64H1

1H

2H
3H
4H

2.03
1.89
2.24
2.18

Pl
Pl
Pl
Pl

Pl
Pl
Pl
Pl

Pl 70.9V
Pl 88.7V
Pl 80.7V
PI 18.1V

Pl 105V
Pl 134V
PI 86.2V
PI 61.3V

PI 90.0V
PI 31.1V 5/5
Pl 57.6V 5/5
PI 25.3V 5/5

65H1
71H1
73H1

71
SH

1H

3H

1.98
5.03
4.28

Pl
Pl
Pl

Pl PI 39.0V
NDD PI 25.1V

Pl Pl 25.3V

PI 57.2V
PI 24.0V
PI 18.6V

Pl 17.0V 5/5
4/5PI 6.2V

Pl 21.2V 5/5
81H1
82H1
83H1
91H1
91H2
92H1
92H2
93H1
93H2
94H1
94H2
95H1
95H2
103H1

103H2
104H1
112H1

112H2
113H1
114 H1

91

10-3

11 2
11-2

10
10 3H
10 4H

2H 2
3H
4H

1H

2H
3H
1H

1H 2
2H
2H 2
3H
3H 2
4H
4H
5H
5H 2
3H

1.42
1.52
1.61

1.24

1.23

1.21

1.31

1.28

1.70
1.49

1.95

Pl
Pl
Pl
Pl

Pl

Pl

Pl

Pl

PI

Pl
Pl

PI
Pl

Pl
Pl
Pl
Pl

Pl

Pl

Pl

Pl

Pl

Pl
Pl

Pl
Pl

PI 67.3V
PI 74.6V
Pl 53.?V
PI 48.3V

PI 67.8V

Pl 90.2V

Pl 75.9V-

, PI 97.6V

PI 67.3V

PI 52.6V
PI 85.0V

PI 86.0V
PI 100V

Pl 42.2V
PI 58.4V
Pl 90.3V
PI 29.8V

PI 68.8V

Pl 104V

Pl 75.5V

Pl 54.0V

PI 67.3V

PI 52.3V
Pl 74.5V

PI 86.0V
PI 100V

PI 36.4V 5/5

Pl 48.2V 5/5

Pl S6.7V

PI 30.3V

Pl 47.9V 5/5

PI 13.6V 5/5

PI 9.8V
PI 16.5V 5/5

PI 19.3V 5/5
Pl 19.0V 5/5

Pl 36.5V 5/5
Pl 39.4V
Pl 36.1V 5/5

114H2 11< 4H 2
122H1
123H1

12-2
12%

12 2H
12 3H

1.38 Pl
Pl

NDD Pl 15.0V
NDD Pl 17.1V

NDD
NDD

PI 9.0V
Pl 8.5V

124H1 12< 12 4H 1.39 Pl NDD NDD NDD PI 8.4V
133H1 13 3H 1.19 Pl NDD Pl 37.7V Pl 36.7V Pl 36.?V 4/5

1. Dent voltages based on Wesbngiouse analyses for lab and PGSE for feld
Pl e Possible Indication (Aaw)

NDD e No Detectable Degradation
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Appendix F

Test Sample Material Data
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l4EST INGHQU E R h D CENTER- —MATERIALS TESTING AND EVALUATION LABS

.USTOMER: R. G. Aspden

'ATL IDKNT: !nconel 600 tubing

,YPE,TEST: Tensile

~EST TEMP: Room temp.

DATE.'9-FEB-88

KST MACHINE: 30 i000 lbf SATEC i Mod%
S/N 1016> Last cal ib: 1-SKP-87

3QMBN

RKQ. NO! 95960

BUDGET NO l 5M21 DFRAN-4(

GAGK LKNGTH: 2 00"

TEST SPEED< 0.05"/min

TESTEQ BY t R ~ P ~ Sadusk

EXTENSOMETER: BDRK-2
Last cal ih s 6-SAN-86

Tube NB64 1-3
STT 678

MALL
O. D ~ THKS I . D ~

( in) ( in) ( in)

0 ~ 8710 0. 0480 0.775

0 ~ 2 . OFFSET ULTIMATK
YIELD STRENGTH STRKNGTH

( lbf) (KSI ) (Ibf) (KSI )

4620 37.23

ELQNGAT'N

2.
(in)

Tube 49641-4 0.6710 0.0480 C.775 4 :- '8.11 12160 9 .98 0 90
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F-1 (con't)

Heat 4S161 1996 "P" Samples
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Since 1890

26800 MILES ROAD
BEDFORD HEIGHTS, OH 44146-1482

3-1-9

A'ANs FiBKRQSQG AGZÃT

C~ntleaent

=-his is to certi I t- t ~Pe 144tkrinX on your Order number NB094>8M

covered hy our number meets the follcwing ~tecif&ations.

ORD.f 469LBS 7/8 X .050" AM ALLOY 600 SMLS, .040%MIN C 1725 ANNL

'ignis Cert-'fication is given subject to A. M. Castle 6c Co.'s terms and

conditions of sales.

Yours truly,

h. N. CP~iZ 0 Co

gM4vg g
~tEKY Lti~l - l "~ EN'F

Authorized Agent,

AM.castle 4 co. 2MMMllee hoed sedtotd Helottta tctewelandl. ohio 4lted.ti82
Teleptenet 016) SQ.TNO
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<. VN

m acooewe or rase, ncmew oa tawaeee etewani
OhRNfNNOH DOXSOITlkYNPQHI7MllRONUNOOI

cLS A VH

TELEDYNE COLUHBlh-SUHHERlLL
TELEOYNE INC
FRANKLIN ST k SCOTTDALE AVE
SCOTTDALE PA 15883

JI 9641 2

3 23 LBS

0

09/08/82

lAl1

INCO ALLOYS
IN|'BRNAYIONAL

CERTIFIED MATERlALTEST REPORT No.

NCO ulOYINNIWIDaw,aC:
milw0lOLwilt~ SfN

~ 0 N EOHVT lael ~~ ~WO
SNI IVItW~ « ~M IW Mi~%w~~ otsir~~~J~~ W%0 04%ML~~ I
OOOO MNOWTbsO OOC 14~~
wean% ~ r aa ~we w «a ~
OOpOCRNI~~i OO~ EONWT OwT~ JAI «1~~ seal N4 ~~~If'

TELEDYNE COLUHBIA-SUHHERILL
TELEDYNE 1NC
BOX 302
SCOTTOALK PA 15883

001 873-00 OQALlVTOSIf~flON~lfA'01673-00

L A 600 ~ N QUAL PltK PKL ANN
1. 2500 .SCH 40 ROll

HEATI C

SPEClFlCATlONS< ASHE SB™187 1888 KDlTlON 1890 ADDENDA CHEN ONLY/
ASTH 8 187-80 CHEN ONLYI ASHE SKCTlON 3 1885 KOlTlON.ISSO
ADDENDA NCA 3800 OUALlTY SYSTKHS ONLY

W W WMMW WWW WWMW W W WWWOa &MW

CHEHlCAL ANALYSlS (QT. Xl
HN FE 8 SI CU Nl CR

UNS:N08800

NX8181 0. 04 0. 21 7. 82 0. 001 0. 28

THE / QF NlCKEL lNCLUDKS A SHALL AHOUNT OF COBALT
HELT HETHODthlR HELT
&WWWWOOWWMQOWWWWWMMWWWMWW

HEAT/LOT NX8181151 39 PCS.
ASHE aPALlTY SYSTKHS CKRTlFlCATK OSC-328-1 KXPlRKS 3/31/83

0. 11 78. 17 15. 59

VISUAL ANO OIHENSlONAL EXAHlNATlON SATISFACTORY.
HATER1 ALy IIHEN SH 1 PPKDy 1 S FRKK FROH — CONTAH1 NAT1 ON BY HERCURYy R ~ A IOURCE,
AND LOW HELTlNG KLEHENTS.
AUTHOR1ZKD OVALlTY CKRTlF 1 CATlON REP. - D. B. WATSON, G. II. ADAH, N. K. BOLKN, R. A. CRAZE, Q. 8. S IHPSOh

g.c. AppRovED
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F-2
1997 Set Screw Samples

Heat 2650 (All)
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Set Scr ew Sample
Specimen Schematic

Alloy 600 Tube

TSP Collar

I I

I I

I

I

Velded End Plug
With Pr essur e
F I t tlrIg

For'r

imar y System
Supply

4.0

I

I

I

I

I I

I I

I

Set
Screw

3.0

I I

I

I I
I I

I I
21. 00

3.0

I

I I

I

I I

I I

3.0

I I

I I

I I

I

I I

3.00

I

I

I I
I

I I

I I

I I

Velded End Plug
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1997 Set Screw Sample Tubing Material Certifications
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CUSTO'fER

Og ORDER NZfBER

QJSIQ fER ORDER NO

SPECIFICATION NUhfBER 2656A84 Rev. 3

TYPE OF hfATERIAL: 'h'ESTRO ALLOY 600T SEAMLESS TUBE, NON-THERMALLY TREATED

0.87S" Ncm. O.D. x .050" Aug. Wall x 40" Long

hfATERIAL SPECIFICATION
ASHES-SB-163, Alloy UNS N06600, W '79 Addenda and Co=

Box No. 100 —Ht. No NX-1019-110 pcs. Box No. 102—
Ht. NX-1019 -~ ~

Box No. 101 —Ht. No 'NK=.IGLOO- 32 pcs.
Box No. 102 —Ht.. No NX=.33lI5 —63 pcs.

MATERIAL IDENTIFICATION hfARKING: On shiPpiiig container, maintained by lot,
material marking not permitted (NCA 3866.6[a)

[2,'nd

NCA 3866.6 fa] [4l).
hfATERIAL TESTS:

FLARE 'EST - On each end of each tube —Satisfactory.

TENSILE < HARD.'ZSS - Shown at least once by heat and item on attached sheet.
«

G&flSIRY - Copy of vendor report of chemistry attached. '

HIS IS IO CERTIFY iriAT TO THE BEST OF OUR KNGl'eLEDUE AND BELIEF, BASED QN ACIUCL
INSPECl'ION A'K/OR TE~~, THE ABOVE DESCRIBED PARTS ARE IN ACCORDANCE WITH DRAlQÃG
AND/OR SPECIFICATIONS, AND 4'ERE hfAhlUFACTURED IN ACCORDANCE NI'IH A DOCBKKIED
gJALITY PROGRAhf hfEETIhlG 'I%K REQUIREhKNI'S OF N(A-3800.

gRS-1778

etposk~
Mgr. of Insp.

te /ity Se

F2-8



(M) Oz der Number Tlo-00797

MESTRO ALLOY 600T HATERIAL CERTII ICATIDH

Customer Order Ho. 546 ~T"-<><'~>o-~..

eat
mbet

Rb

4/i!N

C Hn Fe

.b54 ;95 6.09

.047 .26 9.00

s si

.boy ;12

.001 .18

C0 N)

,28

CH Al Ti

.19

.24 .23

Co

.Od

;o4

t mate
Strength

PSI

.009 .009 108,b06

.b08 .005 llo,ooo

e

Strength
PSI

57,000

58,000

Hon).
la

n'c



In Situ Heat Treatment of U-Bencis.

NP-5496
Research Project S303-11

final Report. November 1987

'repared

by

WESTiNGHOUSE ELECTRIC CORPORATION
Post Office Box 855

Pittsourgh. Pennsylvania 15230

Pnnci pal Investigators
F. W. Pement
G. Economy

R. G. Aspden

Prepared for

Steam Generator Owners Group

and

Electric Power Research Institute
3412 Hillview Avenue

Palo Alto. California 94304

EPRI Prolect Manager
A. R. Mcllree

Nuclear Power Oivision
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TABLE 2-1

CHARACTERISTICS OF ALLOY 600 U-BEND TEST HEATS
(MILL ANNEALED STRAIGHT LENGTHS)

HEAT NUMBER

NOMINAL OUTSIDE DIAMETER ( in.)
NOMINAL HALL THICKNESS (tn.)

X C

X Cr

X Fe

X Mn

X Si

X Cu

X Ti

X Al

X Co

X P

X B

2616

3/4'.043

0.030 /0.031

73.81

16.15

9.28

0.24

0.22

0.27

0.22

0.27

0.05

0.001

0. 010

0.000 /0.003

2650

7/8
0.050

0.035 /0.039

74. 83

15.06

9.27

0.30

0.21

0.29

0.22

0.24

0.05

O.OOI

0.008

0.000 /0.003

ULTIMATE TENSILE STRENGTH (ksi)

YIELD STRENGTH (ksi)

ELONGATION IN 2 IN. (X)

HARDNESS (RB)

ASTM GRAIN SIZE

INTERGRANULAR PRECIPITATES

INTRAGRANULAR PRECIPITATES

107. 0

64.0

37.0

88

9.5

LIGHT

MEDIUM

104.0

61.0

40.5

87

9.0

VERY LIGHT

MEDIUM

From Ref. (3).
From Ref. (5). Others are as reported in Refs . (3) and (5).

F2-II



09/16/83 2 ~
c? 8 PM, QUALlTY CONTROL Hkaf NASTkk F1LE LIST fNG FOR THERMALLY TkCAtEu IudbS

tifAT ND

ai TEST1N4 8'Y SPEC[ALT Y MkTALS 01V lilON
YlELO TENSlLE EL, Rn a nuEY vaHUNT lNGTDN ALLOY

LADLE ANALYSlS TT MAHF

e e e e e e e e e e y r e e Q e e r e e e e ~ e e e r e e e e e e e e g y r r e y e r e e e e g r e e e e r e e e e r e e e e e e e r e e e e e e r e e e e rir r r r e e r r r e e e e e f

r r r re e e re urer e re r r r r r r re r r r r r sr r r re r r r r r r r r r r re re r re e r re e r r re r ere r r re e r r r i r r«r r or r» r r r r r «e reer

2e46 C ~ 029 M~ F 86 FE 9 '0 S

Sl ea7 "-CU- ~ Ob.- Nl t 8 ~ 33 . CB
AL a 24 T l ~ 27 CD ~ 02 P

8 ~ 003

,OO? 'a 11/le 55<OQU 109<OOU 37,0 db *
15 F 85 aa...illlb 5ty000 ill(000 .36aU Bb a

~ 006 aa 11/le 49 OQO lQ6 OOO 40 ' 83
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li/)blllle
11/16
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F 00
F 00
,oo

~ 24
~ 1 q
~ 22
tlo

-- Pe53

~ 038
Sl y2$
Al,24
8 a003

C ~ 037
SI ~ 12
AL ~ 37
8 -a002

HN ~ 30 . FE 9 ~ 21
CU..g29. Nl. 7A.g83...CH
T l,22 CO,OS P

Hhl ~ 29..EK 9,2Q.... S

CU ~ 30 Nl 74 ~ 96 CR

Tl ~ 23 CD ~ 04

,Ovl a* ll/16 52~000 107<000 38,0 85 *
15,O6 ~a..$ $ C$ .~STOOD $ OS,OOO .38,O 83 * .

F 008 ++ ll/16 53)000 $ 09(000 36y5 85 *

11/16
1 1/16
ll/16

11/16 53(000 $ 08(000 34 ' 86 a 7/
1lS ~ikkQ LQQy509 QG~5 85 ...~.,7la .,

,Oul . aa 1 live.>S.<ODD..$ 09,0OO 37,0 dt a 11/16
$ S,OS a* 11/le 57,000: $ 11,000 36,5 88 a 11/le
~ 008 ** ll/16 51 000 $ 07(000 36 as 85 * 11/le

aa-lllib~2sODD-108 000-35+5 -85 - a -- lllle

,oo
~00 ~ 22
~ 00 ~ 23
F 00 ~ 29

,oD ,2O
~ oo e12
,00 ~22
~ 00 ., ~ 20..=,...

C y030 NN a31-" FE
si ,le cu ,30
AL a 19 T l ~ 19 CD—..8. a003.

S,ot . S.
7ff ~ 40 CR
gos P

~ 002 ——aa- 1 1 ll.6~3) 000
15q73 4a 11/$ 6 gg(POO
,OO8 aa 1$ /16 5$ (000

aa 1 il.iem3+DDD.
11/16 ffltooo

108)000 .3tgo db a llllb
llojooo 36)5 87 a ll/lb
107g000 36~5 84 a ll/16
1.1.0gDOO 37..5 .85 ......a

93g000 32 ' 85

F 00
F 00
F 00

e 1<- —-
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~ 12

I
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(
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F-3

1997 Corrosion Dented Samples

Samples TSP-21 thru TSP-30
Heat 1019 (See F-2)

Samples TSP-31, TSP-32
Heat 2650 (See F-2)
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Cor r osion Dented Specimen Schematic

Alloy 600 Tube

Melded End Plug
Vith Pr essur e
Fitting For
Primar y System Supply

Crevice pocked prior to exposur e
to denting medio ond primary solution

TSP Collar~

Spocer Rods used to
hold TSP collor Suspended
In posl tlon

Melded end cop
with extension thr cods

to secure collar
support I"ocls





Appendix G

Silastic Mold Crack Tracings
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Sample ¹
0 O 0 o

Q 90 .'t80 270 0

0 SO 't80 2?Q 0

0 0 0 0 0
0 90 180 2?0 Q

}
~

~ I

0 90 't80 270 0

0 80 180 270 0



Sample 0

0
0 0 0 o

SO 180 270 0

0 o 0 o
0 90 't80 270 0

.773

o o 0 0
0 SD 'f80 270 0

0
o o 0 o

90 '180 270 0

o 0 0 o
90 '|80 270 0



Sample 0 3

O 0 0 o
0 80 't 80 270 0

n

0
C$

0 6 0 0
0 9D 180 270 0

0 0 0 0 0
0 90 180 270 0

0 0 0 0
0 SO 180 270. 0

+~A('~

0 0 0 0
0 90 180 270 0

G-5



Sample 0 3 g+ p (g 3

Top
O 0 0 0

0 90 180 270 0

d 0 0 o
0 90 480 270 0

0 0 0 0
0 90 180 270 0

0 0 0 o
0 90 180 270 0

O 0 0 0
0 90 580 270 0

G-6



$ample 0 e/~ v~

0
4 0 0 4

90 180 270 0

0
Q

4 0 d 4
0 90 180 270 0 ~

0 90 180 270 0

p~'0 o VS(f

4 0 0 4
0 90 180 270 0

4 0 0 4
90 180 270 0 ~

I
Q
c4
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Sample 0 24 5uALJ (g I Il 'l 0 5j
)

0 0 0 0
0 90 180 270 0

0 90 180 270 0

0 90 180 270 0

0 0 0 0 o
0 90 180 270 G

0 O 0 o
0 90 180 270 0

G-8



Sample 4

0 0 O 0 o
0 90 18G 270 0

0 90 ISG 270 0

0 0 D 0 0
0 90 '180 270 0

0 „O 0 0 o
0 90 180 270 0

0 0 a 0 0
0 90 180 27Q Q

6-9



Sample 0

0 90 180 270 0

0 0 0 o
0 90 180 270 0

0 90 180 2?0 0

0 90 180 270 0

0 90 180 270 0

G-10



Sample 0

0 90 't8Q 270 0

0 90 180 270 0

0 SO 180 Z70 0

0 a 0 0
0 SQ 'i80 270 0

0 80 1 8Q 270 0



9 051

15.0"

18.0"



Sample 4

Top 0 90 180 270 0

0 90 180 270 0

0 0 0 0 0
0 '0 180 270 0

0 0 0 0 0
0 90 180 270 0

0 90 180 270 0

G-13



Sample 0 8

TOP

O 0 o
0 90 180 270 0

,1 75

0 90 180 270 0

0 90 180 270 0

.w3 .goo

0 90 180 270 0

0 9D 18D 270 0
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Tube C9

QH

0
0 0 0 o

SQ t80 270 0

~j

ps'.0"

3.0"

4.0"

5 pH

6.0"

7 pit

8 ps>
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8.0"

10.0"

11.Q"

12.0"

03 oty

14.0"

15.0"

1S.O"

17.0"

18.0"
i

G-16



Orr

0 4 0 0 o
0 90 'f8Q 270 Q

prr

2 prr

3 ptr

4 Qrr

$ prr

6.0"

7 prl

8.0"

9 Orr



8 0ss

S.O"

10.0"

11.0"

12.0"

13.0"

I

14 0"

15.0"

16.0"

17.0"

18.0" G-18



07f

6 0 0 0
0 90 180 270 0

07%

2 0$ $

3 0$ >

4.0"
I

if

5 015

g pn

7 ps'

8.0"

G-19



8.0"

90"

~fQ QSS

11.0"

12.0"

13.0"

14 0"

15.0"

18.0"

'17.0"

18.0" 6-20



Sample ¹

Top 0
O 0 0 O

90 180 270 0

0 90 180 270 0

0 0 0 0 0
0 90 180 270 0

0 0 0 0 o
0 90 180 270 0

0 90 180 270 0

G-21



D SD 18D 270 0

0 0 0 O

0 90 180 270 0

0 80 180 270 0

0 90 180 270 0

O O 0 0 O

0 90 180 270 0

G-22



Appendix 8

Dent Sample Laser Profilometry Data

Laser profilometry is provided for the followingsamples:

3-1
3'-2

3-3
3-4
3-5
6-1
6-2
6-3
64
6-5
7-1
7-2
7-3
74
7-5
9-1
9-2
9-3
94
9-5
10-1

10-2
10-3
10-4
10-5
11-1

11-2
11-3
11-4
11-5

12-1
12-2
12-3
12-4
12-5
13-1

13-2
13-3
13-4
13-5
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W STC 97 08TC4 SMDNT

'~yacc.( Ne tJ

SMD03-1.XLS inch SMD03-1

55bo~-I= 5- I H

7/14/97 12:32 PM

—270

315

330
15

30

9O—g

~ ~ ~ o $ 10

%.05—0.00
—- 005
—0.10

210
1

180

X ~ X After>k. AYlS
'/: 7 &Nod. hf/S

165 $~~ SCR.|=43 h7 l fb

.3850
O

~~800
K
a

P
2750

f5R 5<JCE+

0 30 60 80 120 150 180 210 240 270 300 330 360

AngUlsr Position (cte9)

———4.50 010 420 0.00 020 —D.40

.0000

.0010

.0015

P -.0020

-.0025
-.0030

-.0035
.0040

;0045
-.0050

Radial Dents

Axial PosNon wrt TSP Center

. 0

0165
8 180

.w 195

X345
X360
~ 15

H-3



W STC 97 08TC4 SMDNT ,, SMD03-1.XLS inch SMD03-1 7/14/97 12:32 PM

-.0040

-.0030

c -.0020

gg -.0010

E oooo
C

.0010

.0020

A', c@

Rgg~
0 g 0

Orientation (dog)

Ll t

OAO
0.25

0.10
%.05

%.20

o %.50
cu Q O8 g

I-.0050-.0040

Q ..0040-.0030

~;0030-.0020
8-.0020-.0010
5 ..0010-.0000

Q.0000;0010

0.0010 .0020

~ .0020..0030

I.0030 .0040

Specimen
Avg. Tube ID radius

over
tsp

.3795

straight
tube
.3794

At screw location:
Average radial dent
Maximum radial dent

-.0027
-.0049

Atposition by tsp:
Average radial dent -.0023
Maximum radial dent;0031

H-4



W STC 97 08TC4 SMDNT SMD03-2.XLS inch SMD03-2 7/14/97 12'44 PM

15

270

315

60

75

410
———%05

0.0 D

—- —- 005
—0.10

105

210
19

180

150

135

120

.3850
c

Xi@BOO
K
a

I-
2750

.3700

0 30 60 90 120 150 180 210 240 270 300 330 360

angular Position (dag)

400 @AD .000 D.DD 0.00 DAD

.0000

-,00050

-.0010

e -.0015

tt: -.0020
0

4025

-.0030

-.0035

-.0040

Radial Dents

Axial Poaltlon wrt TSP Center

0 165

~ 18o

>195
X345
X360

~ 15

H-5



W STC 9708TC4 SMDNT SMD03-2.XLS inch SMD03-2 7/14/97 12:44 PM

-.0040 ~ . yqC~$ p

-.0020

.0000
C

.0020
8

.0040

.0060

.0080

.0100

lltft
) ~

0
g g Ol g

orientation (deg)

o o o
cu

cv

I
on

-050

-0.35

0.40
025

0.10

-0.05

420

i-.0040-.0020I-.0020-.0000

~ .0000..0020

8.0020-.0040
0 .0040-.0060

~ .0060-.0080

E.0080-.0100

Specimen
Avg. Tube ID radius

over
tsp

.3799

straight
tube
.3794

At screw location:
Average radial dent
Maximum radial dent

-.0021
-.0037

At position by tsp:
Average radial dent
Maximum radial dent

-.0017
-.0028

H-6



W STC 970BTC4 SMDNT SMD03-3.XLS inch SMD03-3 7/14/97 12:46 PM

270

315

330
15

75

90

- '%10
———-0 05—O.M

—- 005
—010

240

210
195

180

150

135

120

M50
C

a

Saoo
K

I-
M50

.3700

0 30 60 90 120 150 180 210 240 270 300 330 360

Angular Position (deg)

450 4.40 420 0.00 020 0.40

.0000

-.00

.0010

~.0015

a -.0020

I -.0025

-.0030

-.0035

;0040
-.0045

Radial Dents

Axial Poslthn wrtTSP Center

0 165

% 180

195

X345

X360

~ 15

H-7



W STC 97 OBTC4 SMDNT SMD03-3.XLS inch SMD03-3 7/14/97 12:46 PM

~ d ))

-.0030

-.0020

.0010
g
8

.oooo

.0010

.0020

.0040

gj ~

o o"~-=s-
Orientation (deg)

+~i

l
)

~ )

%.50

OAO
0.25

0.10
~0.05

-020

a-.0050-.0040
St -.0040-.0030

S -.0030-.0020

11-.0020-.0010

~ -.0010-.0000

B.0000-.0010

0.0010..002O

~ .0020;0030

a.003O..0040

Specimen
Avg. Tube lD radius

over
tsp

.3799

straight
tube
.3794

At screw location:
Average radial dent
Maximum radial dent

-.0020
-.0041

Atposition by tsp:
Average radial dent
Maximum radial dent

-.0019
-.0028

H-8



W STC 97 08TC4 SMDNT SMD03-4.XLS inch SMDOM 7/14/97 12:51 PM

270

315

345
330

75

-- 410
———4.05—0.00
—- —- 005

'010

105

120

210
19 165

180

~o
e

>800
CC
G

I

9750

0 30 60 90 120 150 180 210 240 270 300 330 360

Angular Poalthn (deg)

-0% 4AO 420 0.00 MO DAO

.0000

;0005

-.0010

e -.0015

-.0020

~.0025

-.0030

-.0035

-.0040

Radial Dents

AxialPoaNon wrtTSP Cantor

t 165

S 180

4195
X345
%360

~ 15

H-9



W STC 97 OBTC4 SMDNT SMD034.XLS inch SMD03-4 7/14/97 12:51 PM

-.0040

-.0030

-.0020

~c -.OO1O

I
.0000

8
.OO1O

.0020
'5

.0030

j ~
~

'g

~pW
V

on o o
cn o oCV

Orientation (deg)

e o oo
0

Ol
Ol

\

W

-0,50

~J
g' r

~ ~~+

~ r

~0.35

025
0.10

4.05
%.20

k-.0040-.0030
Q-.0030-.0020
~ -.0020-A)010

I-.0010-.0000
%.0000-.0010

rg .0010..0020

H.0020..0030
~ .0030-.0040

N.0040-.0050

Specimen
Avg. Tube ID radius

over
tsp

.3BOO

straight
tube
.3794

At screw location:
Average radial dent
Maximum radial dent

-.0016
-.0036

At position by tsp:
Average radial dent
Maximum radial dent

-.0017
-.0025



W STC 9708TC4 SMDNT SMD03-5.XLS tnch SMD03-5 7/14/97 12:53 PM

15

285

270

315

75

SO

-0 10
———-0.05—0.00

005
—010

105

210

135

120

2850
c

%800
CC

P
2750

4700
0 30 80 90 120 150 180 210 240 270 300 330 360

Angular Poaltlon (deg)

4R 4AO 420 0.00 030 0.40

Radfal Dents
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-.0020

-.0030
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-.0060

-.0070

-.0080

-.0080

Axial PosNon wrtTSP Center

4165
0 180

4165
X345
@360

~ 15



W STC 97 08TC4 SMDNT SMD03-5.XLS inch SMD03-5 7/14/97 12'53 PM

-.0100

-.0080

-.0060

-.0040
I

~.0020j
.0000

.0020

.0040

.0060

.0080

V

F'r

kr
- ~

0.40
025

0.10

<.05
AZO

%-.01¹-.0080
Q -.0080-.0060
~ -.0060-.0040

m-.0040-.0020
~ -.0020-.0000

8.0000-.0020
Cl.0020-.0040

R.0040..0060
~t.0080-.0080

0 0 O
lD g Q g

Orlontntlan (dog)
~ n ~ l3

<.50

Specimen
Avg. Tube ID radius

over
tsp

.3799

straight
tube
.3794

At screw location:
Average radial dent
Maximum radial dent

-.0041
-.0086

Atposition by tsp:
Average radial dent -.0031
Maximum radial dent -.0047

H-12



W STC 97 OBTC4 SMONT SM006-1,XLS incb SMD06-1 7/9/97 2:57 PM
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315

300
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410
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—~ —- 0.05
—---010

105

120

210

180

4900

8850

~a800
C

P
.3750

0 SO 00 90 120 150 180 210 240 270 300 330 380

Angular Pa@man (rrag)

—ceo a.m ceo o.no aso o.m

Radial Dents
.0000

-.0010

~.0020

-.0030

~ -.0040
C

.0050

~.0080

~ .0070

h ~

0 0. 0.0 0 0 0. 0. 0

+ 165

h180
.x 185

X345

g 380

015

Axial position wtt TSp Cemnr



W STC 9708TC4SMDNT SMD06-1.XLS inch SMD06-1 7/9/97 2;57 PM

.0060

.0040

.0020
C

.0000
C
E
o -.0020o
9

-.0040

-.0060

-.0080
0 on ~ Q

orientatlort (deg)

co ~ Oo 4N
Ol

oCI
C9

I
~ ~4EIAI~ g

OAO

025
O.tc

4.05
4.20

~0.35

h.0040-.0060

h.0020;0040
R.OOOO;0020

0-.0020-.0000

0-.0040-.0020
h .0060-.0040

!5 .OOBO .0060

Specimen
Avg. Tube ID radius

over
tsp

.3825

straight
tube
.3825

At screw location:
Average radial dent
Maximum radial dent

-.0036
-.0063

At position by tsp:
Average radial dent
Maximum radial dent

-.0034
-.0043

H-14



W STC 97 08TC4 SMDNT SMD06-2.XLS inch SMD06-2 7/9/97 2:44 PM

V I

.0040-

.0020
O
C

.Oooo
c
E

v.0020

-.0040

~.0060

pc~.~
q

t~x\ ~~Mfa

.0080
o

Sago)
oAeardon (deg)

o 0 o
cu ~ r o o

Ol C9

~0.50

~B„.:~
l

O.co

025
0.10

<20

2I 0.0044$ 06

50.002 OA54

R04.002

ted%.0024

0 4.004-0.002
8 4.006-0.004
8 4.008-0.006

Specimen
Avg. Tube ID radius

over
tsp
.3822

straight
tube

.3825

At screw location:
Average radial dent
Maximum radial dent

-.0037
-.0061

Atposition bp tsp:
Average radial dent
Maximum radial dent

-.0022
-.0042



W STC 97 OBTC4 SMDNT SMD06-2.XLS inch SMD06-2 7/9l97 2:44 PM

270

315

75

410
0.05

0.00

005
010

210

180

'j50

135

2850

%3800

I

W50

0 30 60 80 120 150 180 210 2ot0 270 300 330 360

Angular Position (deg)

4OO 4.40 400 O.N 000 010

.0000

-.0010

-.0020

g -.0030
n

~ -.0040
aa

.0050

-.0060

-.0070

0 0

Radiel Dents

0 0. 0 0. 0 0 0 0

Axial Position wrtTSP Ccmer

0 0. 0 0. 0

o 165

Q 180

o, 185

}C345

<360
~ 15

H-16



W STG 97 08TC4 SMDNT SMDOM.XLS inch SMDO6-3 7/9/97 2:53 PM
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270
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75

-- 410
———%05

0.00

005
—- '0.10

105

210

180

150
165

135

C

2
7gS800
LZ

l-
.3750

li r

4700
0 30 60 00 120 150 180 210 240 270 300 330 360

Angular Posltlon (dog)

4K 4AO 4% 000 OJO 040

Radial Dents

;0010

..0020

lx -.0030
I

~.0040

-.0050

a

0 N 0 0. 0.0 0 0 0 0 0

+165
a180
~ 195

x345
X360
~ 15

-.0060

Axial Position wrt YSP Center

H-17



W STC 97 08TC4 SMDNT SMD06-3.XLS inch SMD06% 7/9/97 2:53 PM

.0040 I I'" " fl

U
C

I
lO
C
E
0
J

Cl

ID
'cJ

.0020- I

.00'l0

.0000

-.0010

-.0020

-.0030

-.0040

-.0050

-.0080

4 I «

WaKaw

Cg 00 0 OCO QJ 0 0JJJ cQ

OrlaJrJmucJJ1 (dcJ9)

o oN ~ r 3 0N N 00

«' II%««

OAO

025
0.10

%.05

NXO

S.OO3O-.OOIJO

k.0020-.0030
8.0010..0020
Q.0000-.0010

G-.0010-.0000
h -.0020-.0010

H-.0030-.0020
0-.0040-.0030
h-.0050-.0040
R .0060-.0050

Specimen
Avg. Tube ID radius

over
tsp

.3822

straight
tube
.3825

At screw location:
Average radial dent
Maximum radial dent

;0032
-.0056

At position by tsp:
Average radial dent
Maximum radial dent

-.0033
-.0046

H-18



W STC 97 OBTC4 SMDNT SMDO&4.XLS inch SMD06-4 7/9/97 2:58 PM

0
15

315

75

80

'410
—W.OS

O.OD

0.05

0.10

120

210
18

180

150

3850
C

N

VP800
tt:

I
3750

y Eel/
r

0 80 60 90 120 150 180 210 240 270 300 330 360

Angular Position (deg)

<$0 AAO - %40 0.00 080 0.40

0020

0010

Radial Dents

.0000

;00100
CO

co ~.0020

e .0030
~

-.0040

.0050

-.0060

;0070

X

0(

~t ~

+165
tI 180

<. 185

X345

X380
~ 15

Axial Position wrt TSP Center



W STC 9708TC4SMDNT SMD06<.XLS inch SMD06< 7/9/97 2:58 PM

0060

.0040

.0020

»W|~ ~~L'i

CO
C
E

9
CJ

.0000

-.0020-

-.0040

~.00M

-.0080
0 o

c g o ool ~ o
8 Q oN

orlcntadon (dog)
o
8

0.40
025

0.10
<.05

420

5.0040 .0060

@.0020..0040

~ .ON0-.0020

ta-.OO20-.OOOO

0 ..0040-.N20
a-.OOe0-.0040

H-.ooso-.ooso

Specimen
Avg. Tube lD radius

over
tsp

.3823

straight
tube
.3825

At screw location:
Average radial denl
Maximum radial dent

-.0027
-.0062

Atposition by tsp:
Average radial dent
Maximum radial dent

-.0030
-.0049

H-20



W STC 97 OSTC4 SMDMT
TZ-H

SMD06-5.XLS inch SMD06-6 7/9/97 3:02 PM
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240
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553600
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'1750

~3700

0 30 60 80 120 150 180 210 240 270 300 330 360

Angular Position (dog)
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.0040

.0020
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a
g -.0040

;0060
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~.0100

-.0120

Radial Dents

0<0X
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~ 1SS

X345
%360
~ 15

Axial Posibon wn TSP Center



W STC 97 08TC4 SMDNT

ZK-H

SMD06-5.XLS inch SMD06-5 7/9/97 3:02 PM

.0080

.0080

.0040

.0020
C.

~..0000
- 0020

E
0 4d

-.0040

.0080

;0080

-.0100

-.0120-
0 O 0 g

m ~ a~ QN
orientation (deg) Ol

%.50
o o

g

OAO
025

0.10
4.05

420

N.0060..0080

~ .0040;0060

Q.0020..0040I.0000;0020

8-.0020-.0000
S .0040-.0020

Q-.0060-%40
0-.0080 .0060

kl-.0100-.0080
8;0120-.0100

Specimen
Avg. Tube ID radius

over
tsp

.3824

straight
tube
.3825

At screw location:
Average radial dent
Maximum radial dent

-.'0027
-.0113

't

position by tsp:
Average radial dent
Maximum radial dent

-.0030
-.0088

H-22



W STC 9708TC4 SMDNT SMD07-1.XLS inch SMD07-1 7/14$ 7 12:31 PM
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3700
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Angular Posltlan (deg)

———4.50 —-0AO 420 0.00 0.30 —OAO
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a
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-.0080

-.0'lOO

0 -0

Radial Dents
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4 150

8 185

w 180
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X345
~ 360

-.0120

Axlel Position wrtTSP Center

H-23



vc H

W STC 97 08TC4 SMDNT SMD07-1.XLS inch SMD07-1 7/14/97 12:31 PM

-.0120

-.0100

-.0080

c -.0080

g .0040

E

8
4

.0020

.0040

-.0020
~ f

.0000

'C»
't

'lg4$@7%

< er

"@p

Ot e

T4

OAO
025

0.10

4.05

~ -.0120-.0100

6-.0100-.0080
S-.0080-.0060
R -.0060-.0040

~ -.0040-.0020

Q-.0020-.0000

G.0000-.0020

R.0020-.0040

H.0040-.0060

.0060
o o'ag

ol g or o ~ g oN NOrlentatlon (creg)

over
Specimen tsp
Avg. Tube ID radius .3828

straight
tube
.3831

At screw location:
Average radial dent -.0057
Maximum radial dent -.01 13

Atposition by tsp:
Average radial dent
Maximum radial dent

-.0043
-.0054

H-24



W STC 97 08TC4 SMDNT

5Z-H

SMD07-2.XLS inch SMD07-2 7/14/97 1:00 PM

315

330
15

45
- '4l10

%.05—0.00

005
—0.10

240

210
1

135

150
165

120

NaOO
tt'

.3750

0 30 60 80 120 150 180 210 240 270 300 330 360

Angular Posltlon (dog)

450 4AO 420 0.00 030 0AO

.0000

-.0
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-.0015
~.0020

g -.0025

L.;0030
-.0035

-.0040

;0045
-.0050

Radial Dents

Axial Posmon wrtTSP Cental

, 0

00
815
!..30

X180

%185

~ 210

H-25



W STC 97 OBTC4 SMDNT

9Z-H
SMD07-2.XLS inch SMD07-2 7/14/97 1:00 PM

-.0050 ~4» '

-.0040

-.0030

c
-.0020

I

-.0010
E

.0010

.O02O

.0030
o oooo

cv o o0 g
orlon!at|on (des)

oo
ol e I o ool ~ o

%.50

OAO
025

0.10

4.05

8;0050-.0040
~;0040-.0030
I-.0030-.0020
5-.0020-.0010
ia ~ .0010 .0000

B.OO¹.0010
5.0010-.0020
I.0020-.0030

Specimen
Avg. Tube ID radius

over
tsp

.3829

straight
tube
.3831

Atscrew location:
Average radial dent
Maximum radial dent

-.0015
-.0043

At position by tsp:
Average radial dent
Maximum radial dent

-.0015
-.0029

H-26



W STC 97 OSTC4 SMDNT

LZ-H
SMD07-33(LS inch SMD07-3 7/14/97 1'04 PM

315

15
30

45

75

- '410
———405—0.00

005
—010

240 120

210
19

150

4850
C

SaoO

Ct

.3750

'L+ ~gj
C

0 30 60 90 120 150 180 210 240 270 300 330 360

Angular Position (deg)

———@BI—44t 420 0.00 080 OAO
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L -.0050
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.0070
-.0080
-.0090
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Radial Dents

Axhl Poaltlon wrt TSP Center

+ 165

8180
4 195

X345
X360

~ 15

H-27



W STC 97 OBTC4 SMDNT
SZ-H

SMD07-3.XLS inch SMD07-3 7/14/97 1:04 PM

-.0100

;0080
F'™

-.0060

C
~.0040

-.0020

0000

.0060
o

m g o
1 g

Orlontatlon (clog)

Q o

".rj1

o
cu g g

OAO

025
0.10

WAS

<20
AD5

6 -.0100-.0080

5-.0080-.0060I-.0060-.0040
~ -A540- 0020

61-.0020;0000

B.0000-.0020

~ .0020-.0040

R .0040-.0060

Specimen
Avg. Tube ID radius

over
tsp

.3831

straight
tube
.3831

At screw location:
Average radial dent
Maximum radial dent

-.0035
;0093

At posltlon by tsp:
Average radial dent -.0030
Maximum radial dent -.0043

H-28



W STC 97 08TC4 SMDNT

6Z-H
SMD07<.XLS inch SMD07-4 7/14/97 1:07 PM
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75

'4 10

%.05—D.ID
—- —- 005

—010
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19 165

.3900

M50
o

Sa00

l
.3750

0 30 60 90 120 150 180 210 240 270 300 330 360

Angular PoslUon (tleg)

4I20 4I.40 .020 0.00 0.00 0.40

Radial Dents
.0000

-.0010

-.0020

F
tt: -.0030

~.0040

~.0050
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40-00 0 0 0 0 0 0 0 0 0 0. 0.

4 150
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~ 360

Axial Posltlon wrtTSP Center

H-29



W STC 97 08TC4 SMDNT

-.0060

IN@%

~+.0040

-0030
C

-.0020

c . 0010

c .0000

.0010

.0020

Rgo
Ol Q g

orlentatlon (des)

over
tsp

.3831
Specimen
Avg. Tube ID radius

At screw location:
Average radial dent
Maximum radial dent

-.0028
-.0052

At position by tsp:
Average radial dent
Maximum radial dent

-.0023
-.0028

SMD07<.XLS inch SMD07-4

Oo
cV +g t g o'4 e) g

straight
tube
.3831

H-30

~%

0.40
025

0.10
<.05

7/14/97 1:07 PM

~ .0060-.0050
S -.0050-.0040

5-.0040-.003O
a-.0030-.0020
Ot -.M20 .0010

~;0010-.0000
8.0000;0010
0.0010;002o
~ .0020;0030
~ .0030..0040



W STC 97 OSTC4 SMDNT SMD07-5.XLS inch SMD07-5 7/14/97 1:10 PM

285

270

315

15
30

75

410
———%.05—O.CO

005
—- "—0.10

105

120

210
19 165

150

.3900

3850

g3800
K

P
M50

0 30 60 90 120 150 180 210 240 270 300 330 360

Angular Position (dog)

-0.50 —4.40 420 0.00 0.30 —0.40

.0000
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-.0010

-.0015

a -.0020

I -.0025

-.0030

-.0035

-.0040

-.0045

Radial Dents

S

4165
S 180

g, 195

X345
X360
~ 15

Axial PoaNon wrtTSP Center

H-31



W STC 9708TC4 SMDNT SMD07-5.XLS inch SMD07-5 7/14/97 1:10 PM

-.0050

-.0040

~ .0030

P
~ .0020

g -.0010
C

8
.oooo

.0010

o ocO o g
m ~ o 0ol +g o o

orienta6on (dog)
~ @ g g

<.50

%.35

OAO
0.25

0.10
-0.05

<.20

~ -.0050-.0040

8;0040-.0030
~ -.0030-.0020

Ir-.0020-.0010
~ .0010 .0000

B.OOOO.OO1O

0.0010..0020
~ .0020-.0030

Q.0030-.OOOO

Specimen
Avg. Tube lD radius

over
tsp

.3833

straight
tube
.3831

At screw location:
Average radial dent
Maximum radial dent

-.0025
-.0045

At position by tsp:
Average radial dent
Maximum radial dent

-.0023
-.0032

H-32



W STC 97 OSTC4 SMONT SMD09-1.XLS inch SMD09-1 7/9/97 3:32 PM

Z
CC

I

C|C

C
9
l7

v

.0070 ~~*
.0060

.00SO

.0030

.0010

.0000

-.0010

.0020

..0030

~MBC
8ptp@W

-.0040
0 0 0C) 0

O O O IC4
CCC

O
~ ~ CCC Q

CCl

orientation (deg)

0.40
025

0.10

%.05

<.20

O
4,50

MCY '

I

~ 444 ~

H A%60-.0070

S.0060..0060

a.M40-.0060
9 .0030..0040

8 .0020-.0030

8.0010-.0020

5.0000-.0010

0-.0010-.0000

0;0020-.001 O

8-.0030-.0020
2t -.0040-.0030

Specimen
Avg. Tube ID radius

over
tsp

.3796

straight
tube
.379$

At screw location:
Average radial dent
Maximum radial dent

-.0017
-.0031

At position by tsp:
Average radial dent .0004
Maximum radial dent -.0032

H-33



W STC 97 08TC4 SMDNT SMD09-2.XLS inch SMD09-2 7/9/97 4'19 PM

15

270

315

60

75

410
———4.05

L00
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—-- —010

210 150
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DS00
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I
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0 30 60 80 '120 150 180 21 0 240 270 300 330 360

Anguhr Position (deg)
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-.0040

i.0050
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;0070

Radial Dents

Q C ~

ohio
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tl180
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X345
X360
15

Axiaf Poeition wrtTSP Center

H-34



W STC 97 08TC4 SMDNT SMD09-2.XLS inch SMD09-2 7/9/97 4:19 PM

.0060

.0040

C

cl
a
E
a

a

.0000

-.0020

-.0060

.0080

Riitoo
ns o oe ~ O o

06entsboo (cleg)

%.50
CI

g

0.10

4.05

OAO

@.0040-.0060

6.0020-.0040

0.0000-.0020
G-.0020-.OOOO

9 ..0040-.0020

N-.0060-.0040
tI-.0080-.0060

over
Specimen tsp
Avg. Tube lD radius .3799

straight
tube
.3795

At screw location:
Average radial dent
Maximum radial dent

-.0030
;0064

At position by tsp:
Average radial dent
Maximum radial dent

;0006
-.0017

H-35



W STC 97 08TC4 SMDNT SMD09-3.XLS inch SMD09-3 7/9/97 4:32 PM

15

270

315

60

75

410
—4.05

0.00

0.05
—0.10

l20

210

180

150
165

Moo

2850
C

~g800
o
0Jl

P-

.3750

0 30 60 60 120 150 180 210 240 270 300 330 360

Angular Position (deg)

—450 —4AO " 420 0.00 0.30 —0.40

.0020
Radial Dents

».001

-.0020

I .0030

.0040

-.0050

-.0060

-.0070

AxialPosition wn TSP Cantor

+165
$ 180

rg-, 185

X345
X360
015

H-36



W STC 97 OBTC4 SMDNT SlvlD09<.XLS inch SMD09-3 7/9/97 4:32 PM

.0060

V

I

g
E
C
t!
CP

.0020

.0000

.0020

.0040

-.0060

-.ooeo
o o0 ~mgo~

co P o
Oriontabon (deg) ~ ~ g

0.40
625

0.10

4.05
WPO

Q.0 no-.0060
IB.0020 .0040

S.0000..0020
8-.0020-.0000
0-.0040-.0020
Ir-.Ooeo-.ooe
5-.0060-.0060

Specimen
Avg. Tube lo radius

over
tsp

,3798

straight
tube
.3795

At screw location:
Average radial dent
Maximum radial dent

;0026
-.0065

At position by tsp:
Average radial dent
Maximum radial dent

-.0008
-.0037

H-37



W STC 9708TC4SMDNT SMDO~.XLS inch SMD09< 719/97 4137 PM

270

315

15
30

60

75

410
——4.05—0,00

005
0.10

210
19

1ea

150

8900

3650

3soa
o:

l
M50

lf
, q(

J'j
0 30 60 90 120 150 16O 21O 240 270 300 330 360

Angular Position (dog)

—450—4.40 %20 D.M ODD OAO

Radial Dents
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.0020
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;0040

-.0060

;0080

0 + -0110 X

X

0 0 0 0+0 0" 0
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axial posimn wn Tsp cen1er

H-38



W STC 9708TC4SMDNT SMD09<.XLS inch SMD09< 7/9/97 4:37 PM

.0100

.0080

,0060 ~~

.0040
~f'0020

.Oooo
c

-.0020
'5

~.0040

..0060

-.0080
0 I

own (deg)
aCI

~ICf

I

-050

cg~op-~f4I

OAO
0.26

0.1 0 ~

W.OS

~020

435

5.0080..0100

8.0060-.0080

6t.0040-.0060

Sl.0020 .0040

N.0000;0020
9-.0020-.0000

0~.0040 .0020

5-.0060-.0040
I;0080-.0060

Specimen
Avg. Tube ID radius

over
tsp

.3800

straight
tube
.3795

At screw location:
Average radial dent
Maximum radial dent

-.0020
-.0077

Atposition by tsp:
Average radial dent
Maximum radial dent

-.0013
-.0073

H-39



W STC 97 OBTC4 SMDNT SMD09-5.XLS inch SMD09-5 7/9/97 4'42 PM

270
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Anguiar Posibon (deg)
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Radial Dents
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Axhlposition wrtTSP center

HQO



W STC 9708TC4 SMDNT SMD09-5.XLS incll SMD09-5 7/9/97 4:42 PM
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4500
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m ~ O0) ~ O
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ocQ o
cu ~ r o o

Ol g g
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5
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4.20
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8 ..0500 .0000

R-.1000-.0500
57-.1500-.'1 000

S-2000 .1500

B.shoo-oooo
0-2000-.2500
~ -800-%0
sr -A000-.3500

Specimen
Avg. Tube lD radius

over
tsp

.3802

straight
tube
.3785

At screw location:
Average radial dent
Maximum radial cfent

-.0021
-.0044

Atposition by tsp:
Average radial dent
Maximum radial dent

-.0009
-.0024



W STC 9708TC4 SMDNT SMD10-1. inch SMD10-1 7/9/97 4:51 PM

15
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410
———-0 05

O.oo
—~ 0.05
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8850

e

oo3 800
o
D

,8750
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Angular Position (dag)

———-o.oo —am —- exo o.oo —- o.oo —pool
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~l I

Axial Position wrt TSP Cerner
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W STC 97 08TC4 SMDNT SMD10-1. inch SMD10-1 7/9/97 4:61 PM

ka rla
'a

,'r> s

,0
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-.0010
E

..00208
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~.0040

-.00R
0 Rga

o
Orientation (des)

CI %50

0.40
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%.05

4.20

~5

Q.0020 .0030

tI .0010..0020

t3.0000 .0010

~;0010;0000
'-.0020-.0010

D-.0030-.0020

~ i.0040-.0030

18 ~.0050-.0040

Specimen
Avg. Tube ID radius

over
tsp

.3788

straight
tube
.3790

At screw location:
Average radial dent
Maximum radial dent

-.0026
-.0044

At position by tsp:
Average radial dent
Maximum radial dent

-.0025
-.0032

H-43



W,STC 97 08TC4 SMDNT SMD10-2.XLS inch SMD10-2 719I97 5:08 PM
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Angular Position (deg)
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Radial Dents
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~0 0 -0
~.0010

~.0020

-.0030 ~
-.0040

~.0050

0 -0 0 0

X

0 0

X

0
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AxialPosltlon wrtTSP Center

H-44



W STC 97 08TC4 SMDNT SMD10-2.XLS inch SMD1 0-2 7/9/97 5:08 PM
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-.OO1O

-.0020
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Oe cv g oIg
OnentaGan (deg)
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O
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o o
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0.40
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0.10
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%20

~5
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Q.0030;0040
~ .0020-.0030

8.0010-.M20

$ .0000;0010

8..0010"0000
5 -.0020-.0010

8 -,0030-.0020

0 .0040-.0090

%-.0050-.0040

8 ..0060-.0050

Specimen
Avg. Tube ID radius

over
tsp

.3789

straight
tube

.3790

At screw lccatiom
Average radial dent
Maximum radial dent

-.0032
;0057

At position by tsp:
Average radial dent -,0026
Maximum radial dent -.0038

H-45



W STC 97 OSTC4 SMDNT SMD10-3.XLS inch SMD10-3 7/9/97 5'11 PM
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3453800
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180
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e15

Axial Position wrtTSP Center

H-46



W STC 97 OBTC4 SMDNT SMD10-3.XLS inch SMD10-3 7/9/97 5'11 PM

tP@~>~All" <I eQE" .
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~o 0020

.00\0
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c -.0010

-.0020
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-.0040

..0050
0 n N O oo o

0

Orientation (des)

o o o
Ol

~g
D 0no

0.40
025

0.10

%.05

<20
-025 I

4.50

H.0040-.0050

S .0030 .0040

8.0020-.0030

N.0010..0020I.0000-.0010

~ -.0010-.0000

Q-.0020-.0010
0 .0030-.0020
~ -.0040-.0030

EI-.005D.0040

Specimen
Avg. Tube ID radius

over
tsp

.3791

straight
tube
.3790

At screw location:
Average radial dent
Maximum radial dent

-.0025
-.0048

At position by tsp:
Average radial dent
Maximum radial dent

-.0015
;0036

HC7



W STC 9708TC4 SMDNT SMD104.XLS inch SMD1(h4 7/9/97 5:17 PM
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W STC 97 OSTC4 SMDNT SMD10<3(LS inch SMD1$4 7/9/97 5:17 PM

.0080
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Orientation (deg)

I
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%20

435
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Q.0040-.0060

S.0020-.0040

H.ONO .0020

U-.0020;0000
~ -.0040 .0020

8 .0060-.0040

Specimen
Avg. Tube lD radius

over
tsp

.3792

straight
tube
.3790

Atscrew location:
Average radial dent
Maximum radial dent

-.0025
-.0060

Atposition by'sp:
Average radial dent
Maximum radial dent

-.0012
-.0055

H-49



W STC 97 OBTC4 SIVIDNT SMD10-5.XLS inch SMD1 0-5 7/9/97 5:20 PM
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H-50



W STC 97 OSTC4 SMDNT SMD10-5.XLS inch SMD10-5 7/9/97 5:20 PM

C5r
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orientation (deco

CO O0 0
CCC
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H-.0020-.0000

Q-.0040-.0020
..0080 .0040

01-.0080-.0060

Specimen
Avg. Tube ID radius

over
tsp

.3793

straight
tube
.3790

At screw location:
Average radial dent
Maximum radial dent

-.0025
-.0072

At position by tsp:
Average radial dent
Maximum radial dent

-.0015
-.0050

H-51



W STC 97 08TC4 SMDNT SMD11-1. inch SMD11-1 7/9/97 4:56 PM
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H-52



W STC 97 08TC4 SMDNT SMD1M. inch SMD11-1 7/9/97 4:56 PM

.0030

~0020

.0010

.0000
E
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r@w48

Da -.0020
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~.0040
I0

C7 ~ 0
ca

Ol
orientation (leg)

~i I
t4

0.40
025

0.1 0
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%.50

ter.0030-.0040

.0020;0030
H.0010-.0020
~ .0000..0010

0 .0010-.0000

n-.0020-.0010
~t ..0030-.0020
tS-.0040-.0030

Specimen
Avg. Tube ID radius

over
tsp

.3791

straight
tube
.3790

At screw location:
Average radial dent
Maximum radial dent

-.0020
-.0035

At position by tsp:
Average radial dent
Maximum radial dent

-.0017
-.0026

H-53



W STC 97 OBTC4SMDNT SMD11-2.XLS inch SMD11-2 7/9l97 M6 PM
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H-54



WSTC 9708TC4SMDNT SMD11-2.XLS inch SMD11-2 7/9/97 5:26 PNl
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-.0040

-.0050
o Oe

Ol lA

Orlcnutron (dcg)
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P) o o ~ 4.50~
gq W P O
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029
0.10

<.05
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%.35

~ .0030-.0040

9.0020 .0030

1,0010.,0020

H.0000;0010
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B-.0020 .0010

0-.0030».0020

I;0040-.0030
8-.0050-.0040

over
Specimen tsp
Avg. Tube ID radius 2790

straight
tube
.3790

At screw location:
Average radial dent -.0026
Maximum radial dent -.0044

At position by tsp:
Average radial dent
Maximum radial dent

-.0021
-.0032

H-55



WSTC 9708TC4SMDNT SM01$ -3.XLS inch SMD41-3 7/9/97 5:33 PM
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H-56



W STC 97 08TC4 SMDNT SMD11C.XLS inch SMD11-3 7/9/97 5.'33 PM

c
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4
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I5,0060-.0060
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D ..0020;0000

tl-.0040-.00Z0
tl;0060-.0040

Rgg
Orientation (deg) ~ g

<.50

4.35

Specimen
Avg. Tube ID radius

over
tsp

.3793

straight
tube
.3790

At screw location:
Average radial dent
Maximum radial dent

-.0028
-.0047

Atposition by tsp:
Average radial dent -.0024
Maximum radial dent -.0032

H-57



W STC 97 08TC4 SMDNT SMD11<.XLS inch SMD11% 7I9/97 5139 PM
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Anguhr Poshlon (dog)

45II—4.40 440 O.M 020 OAO

Radial Dents

.0020

.0000
CR

;0020
L

.0040
K

~.OOBO

;0080

.0100

. Lo-.

x

x
0 % 0..'., o';o0'4o

4
g

0 0

+165
N 160

4 185

X345
@360
~ 15
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H-58



W STC 97 OBTC4 SMDNT SMD11~.XLS inch SMD11< 7/9/97 5:39 PM
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Orientation (dec)
OO

Ol C9

.50

666

ycQ
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8.0040..0060
m.0020 .0040
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8-.0040-.M20
Q -.0060-.0040
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tl-.0100-.0080

Specimen
Avg. Tube ID radius

over
tsp

.3792

straight
tube
.3790

At screw location:
Average radial dent
Maximum radial dent

-.0022
-.0084

At position by tsp:
Average radial dent
Maximum radial dent

-.0027
-.0074

H-59



07/09/97 16:40 FhX 412 256 1221 STC HATLS REL

7/9/97 5:42 PM
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H-60



W STC 97 08TC4SMDNT SMD11+.XLS inch SMD11% 7/9/97 5:42 PM
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o
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o
Q o oCu CV I OCV
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~ &05
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8.0060-.0080

Q.0040-.0060

8.0020-.0040
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a;008O-.OO6O

Specimen
Avg. Tube ID radius

over
tsp

.3793

straight
tube
.3790

At screw location:
Average radial dent
Maximum radial dent

-.0024
-.0063

Atposltlon by tsp:
Average radial dent
Maximum radial dent

;0017
-.0045

H-61



V/ STC 97 OBTC4 SMDNT SMD12-1.XLS inch SMD12-1 7/11/97 1:02 PM
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H-62



W STC 97 OBTC4 SMDNT SMD12-1.XLS inch SMD12-1 7/11/97 1:02 PM
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~ ( 1
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Specimen
Avg. Tube lD radius

over
tsp

.3826

straight
tube
.3830

At screw location:
Average radial dent
Maximum radial dent

-.0014
"'.0032

At position by tsp:
Average radial dent
Maximum radial dent

-.0013
-.0027

H-63



W STC 97 08TC4 SIVIDNT SMD12-2.XLS inch SMD12-2 7/11/97 $ ZO PM
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H-64



W STC 97 08TC4 SMDNT SMD12-2.XLS inch SMD12-2 7/11/97 1ZO PM

.0060 ~P c.

D
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j t'.
I j h

OAO
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R Sgo@CV g 0
N

oriantatlon (des) Ol (g C7
P

over
Specimen tsp
Avg. Tube lD radius .3826

straight
tube

.3830

At screw location:
Average radial dent
Maximum radial dent

-.0031
-.0062

At position by tsp:
Average radial dent
Maximum radial dent

-.0029
-.0057

H-65



W STC 97 08TG4 SMDNT SMD12-3.XLS inch SMD12-3 7/11/97 4:12 PM
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H-66



W STC 97 OBTC4 SMDNT SMD12-3.XLS inch SMD12-3 7/11/97 4:12 PM
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Specimen
Avg. Tube lD radius

over
tsp

.3827

straight
tube
.3830

At screw location:
Average radial dent
Maximum radial dent

-.0028
-.0061

At position by tsp:
Average radial dent
Maximum radial dent

-.0028
-.0055

H-67



W STC 97 OSTC4 SMDNT SMD12-4.XLS inch SM012-4 7/11/97 1:05 PM
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H-68



W STC 97 08TC4 SMDNT SMD12R.XLS inch SMD12-4 7/11/97 1:05 PM
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„Specimen
Avg. Tube ID radius

over
tsp

.3831

straight
tube
.3830

At screw location:
Average radial dent
Maximum radial dent

-.0029
-.0048

At position by tsp:
Average radial dent
Maximum radial dent

-.0025
-.0035

H-69



W STC 97 OSTC4 SMDNT SMD12-5.XLS inch SMD12-5 7/11/97 11:41 AM
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Appendix I

Evaluation ofAdjustments to Phase Based Depth Sizing for
Axial PWSCC at Dented TSP Intersections

This analysis is based on the status of data for 1/19/98 and
may not be consistent with the final data.
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Appendix I
Evaluation ofAdjustments to Phase Based Depth Sizing

l. INTRODUCTION

Depth sizing based on phase angle analyses has been found to overestimate depths for
shallow indications and underestimate depths that are near throughwall or throu~hwall.
For shallow indications, the voltage response is small and the phase response tends to be
pulled to larger angles or deeper depths for ID indications. Based on a review of the
analysis results, this effect is dominant for indications that have a maximum voltage. less
than about one volt. Underestimates of depth for very deep indicatio'ns tend to occur when
the maximum voltage is about 4.5 volts or higher. In between about 1.0 and 4.5 maximum
volts, depth'sizing from phase angle response provides very accurate depth profiles. In this
appendix, five alternate methods are evaluated to either adjust the depths found Rom
phase analyses or to provide an alternate technique for depth sizing based on relating
voltage to depth. The need for adjustment is based on the voltage level of the indications.

A method is recommended for inclusion in NDE qualification efforts for adjusting phase
angle depths for both shallow and throughwall or near throughwall indications.

2. CONCLUSIONS

This section describes the general results kom comparisons of NDE with destructive exam
results, assessments of NDE uncertainties following adjustments to phase angle depth
analyses and a recommended adjustment procedure for modifying phase angle results for
very small and throughwall indications.

General Results on Comparisons ofNDE and Destructive Exam Results

~ Maximum depths from destructive examinations should be averaged over the effective
coil field (about 0.16" for + Point coil) for comparison with NDE results. This practice
provides the most meaningful comparison for tube integrity leakage considerations and
is consistent with recommendations in Appendix H of the EPRI ISI guidelines. NDE
uncertainties for this definition of maximum depth willdiffer significantly from that
based on using the local maximum depth from destructive examinations.

~ Depths from phase angle analyses show strong tendencies to overestimate maximum
and average depths for indications with maximum voltages less than about 1 volt and to
underestimate depths near 100% for indications with maximum voltages greater than
about 4.5 volts.

~ Depths from phase angle analyses show very good agreement with destructive exam
maximum and average depths for indications having maximum voltages between about
1.0 and 4.5 volts.

Five options (see Section 3 for a detailed description of the options), including additional
variation within three of the options, were evaluated for reducing the NDE uncertainties

1-1
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for the shallow and very deep indications. The options and associated NDE uncertainties
are given in Table I2-1. The options 3b, 4b and 5b extend the voltage based adjustments to
all indications as compared to only indications with maximum voltages less than one volt
for. the 3a, 4a and 5a options. NDE analyses results from two of the four analysts
evaluating the data were used for this assessment. This provides some analysis variability
while reducing the scope of modifying existing analyses to reflect the modifications. The
first data row ofTable I2-1 provides the reference NDE uncertainties Rom the two

analysts'esults

based on the current procedure ofphase angle analyses for depth. The NDE
uncertainty results for average depths are acceptable (standard deviation of < 10/o, mean
error. of -4n/o) but the results for maximum depth are too large, particularly based on the
recommended coil average maximum depth. The desired NDE uncertainties would have a

few percent (< 3/o) mean error that is preferably negative (NDE greater than destructive
exam on the average) and a standard deviation that is about 10/0 or less. The NDE
uncertainty at 95/o confidence for average depth is typical of the value that would be used
to reduce the structural limit, together with growth data, to obtain a plugging limit. The
NDE uncertainty on maximum depth would likelybe used to identify potential leakers for
leakage analyses. Conclusions from this assessment are summarized below.

Assessments ofNDE Uncertainties Including Adjustments to Phase Angle Analyses

~ Allof the options (1, 3a, 4a, 5a), which limitthe modification to small (< 1.0 maximum
volt) and very deep (> 4.5 maximum volts) indications, result in reductions in NDE
uncertainties compared to the reference phase angle analyses. Phase angle analyses for
depth yield very good agreement with destructive exam results for indications having
maximum voltages between 1.0 and 4.5 volts and these results are not improved by the
adjustment procedures evaluated.

~ For shallow indications having < 1 volt maximum, Options 1 (phase based depths
adjusted by ratio of depth at maximum voltage to maximum depth from phase analyses),
3a and 4a (similar voltage correlation with depth for < 1.0 maximum volt indications),
and oa (depth at max. volts adjusted by ratio of volts to maximum volts) result in
'comparable, improved agreement with destructive exam compared to the reference case.

~ For. deep indications having greater than about 4.o maximum volts, the relatively
simple Option 1 adjustment procedure (adjust depths by ratio of 100/0 to maximum
depth from phase analyses —also used for Options 4 and 5) yields better agreement with
destructive exam results than use of a voltage correlation (Options 2 and 3).

~ For. average depths, Options 1, 3a, 4a, 4b, oa and ob provide modest NDE uncertainty
improvements over the reference case of applying only phase angle analyses.

~ For coil averaged maximum depth, Options 1, 3a, 4a, 4b, 5a and 5b provide significant
NDE uncertainty improvements over the reference case based on reductions in both the
mean error and standard deviation.

O«rallr it is concluded that multiple options can be applied to improve depth sizing for
shallow and near throughwall indications. The recommended option is described below:

Q:inca dir.dent prnaircport'up pj-0 i/i2/99
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Recommended Option forAdjusting Phase Angle Analyses for Shallow and Near
Throughwall Indications

The results summarized above show that the adjustment procedure should be limited to
adjusting phase angle results at voltages less than about 1.0 volt and to near throughwall
indications such as greater than about 4.5 volts. Options 1, 3a, 4a, 4b, 5a and 5b provide
acceptable adjustment procedures. Option 1 is based entirely on use of phase angle
analyses while Options 3 to o introduce either a voltage/depth correlation (Options 3 and 4)
or a voltage based profile (Option 5). While the voltage/depth correlations work quite well
for the data evaluated, it must be recognized that there is no theoretical basis for voltage to
relate closely to depth since voltage responds to the volume of the Qaw. Voltage/depth
correlations have considerable scatter (Figure I3-4, for example) since voltage is
particularly sensitive to crack morphology (uncorroded ligaments, multiple parallel cracks,
oxide on crack face, etc.). The voltage correlations work reasonably well for axial PWSCC
due to the relatively simple crack morphology as compared to ODSCC indications.
Similarly, the simple PWSCC morphology is the primary basis for success in phase angle
depth sizing. However, it is believed that the potential for a large error is greater with
voltage correlations than with depth sizing.

Given that multiple options result in acceptable NDE uncertainties, it is recommended that
Option 1 be applied for axial PWSCC at dented TSP intersections. This option is entirely
based on phase angle analyses. For very small indications having maximum voltages < 1.0
volt, the premise for Option 1 is that the best estimate of depth occurs where the amplitude
is the largest. For very small voltages, the phase angles are distorted toward increasing
angles or larger depths. The best maximum depth estimate can reasonably be expected to
occur at the point of maximum voltage. It can be noted, however, that this is reasonable
only when the amplitude is very small and the phase distorted since maximum depth very
often does not occur at maximum voltage for larger signals. Option 1 then applies
maximum depth as that at maximum volts for < 1.0 volt indications and adjusts depths at
other points in the profile by the ratio of the depth ai maximum volts to the maximum
depth from phase analyses. This process almost always results in a reduction in average
an'd maximum depth.

Option 1 applies a similar adjustment procedure for very deep indications. The general
trend of phase angle analyses is to underestimate depths for throughwall cracks. The
adjustment for very deep indications is based on the premise that, above some voltage,
there is a very high probability that the indication is throughwall. The available data
would indicate this voltage range to be about 3.5 to 5 volts with the probability of
throughwall penetration increasing with voltage. Option 1 applies a voltage of 4.5 volts to
represent throughwall indications. For indications having > 4.5 maximum volts, Option 1

then adjusts the phase angle depth profile by the ratio of 100% to the maximum depth from
phase angle analyses. This is always a conservative depth adjustment since depths can
only be increased by this procedure.

P

It is recommended that Option 1 be incorporated into NDE procedures and applied to all
NDE qualiQcation efforts including EPRI Appendix H and the NDE Performance Test
supporting a ARC.
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3. DEPTH ADJUSTMENT METHODS EVALUATED

Depth sizing based on phase angle analyses has been found to overestimate depths for
shallow indications and underestimate depths that are near throughwall or throughwall.
Foi the shallow indications, the voltage response is small and the phase response tends to
be pulled to larger angles or deeper depths for ID indications. These trends of NDE versus
destructive examination results are shown in Table I3-1 and Figures I3-1 to IS-3 for
average depth corrected for uncorroded ligaments, maximum depth averaged over the coil
field and maximum local depth. The ligament corrected average depth represents the
corrosion average depth reduced by the area of uncorroded ligaments over the crack length.
The coil average maximum depth is based on a running average of the local crack depths
over the coil Geld size for the + Point coil and includes corrections for uncorroded ligaments.
Following the guidance of the EPRI ISI Guidelines, Appendix H, the coil Geld size obtained
is 0.16 inch for the mid-range + Point coil.

Between the shallow indications having about 1.0 maximum volt and the deep indications
having greater than about 4.o maximum volts, depth sizing from phase angle response
provides very accurate depth profiles. In this appendix, alternate methods are evaluated to
either adjust the depths found from phase analyses or to provide an alternate technique for
depth sizing. The length adjustment procedure for the tails of the NDE distribution has
been applied to all data prior to evaluating the methods of this appendix. These methods
are based on the voltage level of the indications as described below.

The five methods evaluated in this appendix are:

l. Option 1: Depth Adjustments for < 1.0 and > 4.$ Volts

For, maximum volts < 1.0, define maximum depth as the depth at the maximum voltage
point and adjust all depths based on the ratio of depth at maximum volts to maximum
depth from phase angle analyses. This option is based on the premise that for small
amplitudes, the best estimate of depth is obtained at the maximum volt location. It is
recognized that the true maximum depth may not occur at the maximum volt location. The
adjusted average depth can be obtained as follows:

de th
(average depth),, = (average depthlt„~

~
Itt(eevc'f

the maximum volts is > 4.5 volts, the maximum depth is defined to be 100% and all
depths are adjusted. based on the ratio of 100% depth to the maximum depth from phase
angle analyses. The adjusted average depth can be obtained as follows:

(average depth),lIt/IIIIIctI

100%
(average depth)'„,„~ /

[maximum depth
pltlevc

This option is evaluated in Section 4.
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2. Option 2: Depth Adjustment Based on Correlation ofMaximum Depth with
Maximum Voltage

For this option, a correlation is developed between maximum depth (from destructive exam
data) and maximum volts using all or a subset of the available data. Only data with
destructive exam depths < 100% are used for the correlation since maximum volts is
sti'ongly dependent on throughwall length and use of indications with 100% depth would
distort the correlation below 100% depth. The regression curve is forced to go through the
zero volt, zero depth point so that a continuous correlation is obtained that includes zero
volts and depth. The resulting correlation is then used to obtain the maximum depth for
the indication from the maximum volts. Alldepths are then adjusted by the ratio of
maximum depth from the correlation to maximum depth Rom the phase angle analyses.
Allmaximum voltages greater than the correlation value at 100% depth are assigned a
depth of 100%. The adjusted average depth can then be obtained from:

average depth)
etdj teetet/

(maximum depth),,„
(average depth)',, ~

I maximum depth J phaec

The resulting correlation for this analysis is given in Figure I3-4. This correlation uses all
data points for specimens destructively examined through September, 1997. Results from
this evaluation are given in Section 5.

3. Option 3t AllDepths Developed from Correlation ofDepth with Voltage

For this option, a correlation of maximum depth with maximum voltage is applied as a
voltage to depth calibration curve. Alldepths are derived Rom applying the correlation to
the NDE voltage profile to obtain the depth profile from the point by point voltage analysis.
Phase analyses for depth are not used in this option.

For a final application of this methodology or Option 2 above, the specimens used to develop
the depth to voltage correlation cannot be used to qualify the technique. Prior discussions
with the NRC have identiQed that the NRC would follow this position ifused to develop
NDE uncertainties as part of the NRC draft Reg. Guide 1074 NDE Performance Test. To
test the sensitivity of the depthJvoltage correlation to the data used, a subset of 10
specimens that are widely scattered about an expected correlation were used for this
analysis. Figure I3-5 shows the data used and the resulting correlation. Figure I3-6
compares the correlation obtained with this data set to the correlation obtained from the
larger data set used for Option 2 above. It is seen that the correlations are not strongly
dependent upon the data used to develop the correlation. Since this appendix is intended to
assess the feasibility of the methodology rather than to provide a final qualification of the
method, the resulting correlation of Figur'e IS-5 was applied to all available specimens
destructively examined for this assessment. The results of this assessment are given in
Section 6.
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4. Option 4: Depths Based on Linear Depth/Volt Correlation for Voltages < I.0
and Adjustment to I00% for Voltages > 4.5 Volts

This option combines a simplified depth to voltage correlation for voltages < 1.0 volt and the
Option 1 depth adjustment to 100% for maximum voltages > 4.5 volts. Depth is assumed to
vary linearly with voltage (% depth = 60<volts) for voltages up to 1 volt. This simplified
correlation is used to eliminate a regression correlation with destructive exam data in order
to use all the destructive exam data in the NDE uncertainty analyses. Two variations of
this option are assessed. The first applies the depth/volt correlation only for indications
having a maximum voltage < 1.0 volt. The second variation applies the depth/volt
correlation to all indications at points < 1.0 volt and uses depth Rom phase analyses for
points having voltages > 1.0 volt. The results of this assessment are given in Section 7.

5. Option 5: Depths Adj usted by Voltage Ratio to Depth at Max. Volts for Voltages
< 1.0 and Adjustment to I00% for Voltages > 4.5 Volts

This option is similar to Option 1 in that it uses the depth at maximum volts to adjust the
depth profile for indications with < 1.0 maximum volts. Option 1 applies the depth profile
from phase angle analyses while this option applies the voltage profile to obtain the depth
profile. Alldepths for Option 5 having < 1.0 volt are obtained by adjusting the depth at
maximum volts by the ratio of the voltage at the point to the maximum volts. This option
can be expressed as:

v'epth„~-
max

This Option 5a yields the same maximum depth for indications < 1.0 maximum volts as
Option 1 but average depths may differ from Option 1. For indications with maximum volts
> 4.5, the same adjustment to 100% depth as applied for Option 1 is also applied for this
option. A second variation of this options. Option 5b, applies the depth adjustment to all
indications at points < 1.0 volt and uses depth Rom phase analyses for points having
voltages > 1.0. In this case, the depth and volts at a point closest to, but greater than 1.0
volt, are used to adjust points having < 1.0 volt. The results of this assessment are given in
Section 8. ~

4. OPTION 1 ASSESSMENT: DEPTH ADJUSTMENT FOR < 1.0 AND > 4.5 VOLTS

As described in Section 3, Option 1 is applied on the assumption that for small voltage
indications, the depth determined from phase angle analysis at the maximum voltage is
assumed to be the most accurate estimate of the maximum depth. The point by point
depths from phase analyses are then adjusted by the ratio of depth at maximum voltage to
maximum depth from phase analysis. Adjusted average depths can then be obtained by
this same ratio. The results from these adjustments are given in Table I4-1. Figures I4-1
to I4-3 show the trends of adjusted average depth versus destructive exam average depth
corrected for uncorroded ligaments, adjusted maximum depth versus the coil field averaged
maximum depth Rom destructive exam and adjusted maximum depth versus local

I-6
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maximum depth from destructive exam. NDE uncertainties are presented in Table I4-1 for
both the local and coil Geld averaged maximum depth.

Table I4-1 shows, at the bottom of the table, the NDE uncertainty mean, standard
deviation and upper 95% conGdence value for length, average depth and each of the two
definitions for maximum depth. Both the original phase angle analysis results and the
adjusted NDE results are given in Table I4-1. Lengths have not been adjusted by the
analyses of this appendix. This table includes the NDE uncertainty obtained before and
after the adjustments of this method. It is seen that a signiGcant reduction in the NDE
uncertainty for maximum depth is obtained by this methodology. The NDE uncertainty for
average depth is only slightly improved although Figure I4-1 shows a fairlyconsistent
variation about the ideal 45'ine with a modest trend to overestimate the average depth as
also shown by the mean error in Table I4-1. Similar trends are found for maximum depth
in Figures I4-2 and I4-3 although the adjusted NDE maximum depth continues to
consistently overestimate the coil field averaged maximum depth kom destructive
examination.

Overall, this adjustment method, which is relatively simple to apply to the data with no
additional NDE analysis, reduces the NDE uncertainty on maximum depth to acceptable
levels although higher than that obtained for average depth.

5.0 OPTION 2 ASSESSMENT: DEPTH ADJUSTMENT BASED ON
CORRELATION OF MAXIMUMDEPTH WITHMAXIMUMVOLTAGE

As described in Section 3, Option 2 is applied on the assumption that the best estimate of
maximum depth can be obtained from a correlation of maximum depth from destructive
examination with maximum voltage for all indications. The depths determined Rom the
phase angle analysis are assumed to provide the best depth profile and are adjusted by the
ratio of maximum depth from the correlation to the maximum depth obtained from phase
analysis. Adjusted average depths can then be obtained. by this same ratio. The results
from these adjustments are given in Table I5-1. Figures I5-1 to I5-3 show the trends of
adjusted average depth versus destructive exam average depth, adjusted maximum depth
versus local maximum depth from destructive exam and adjusted maximum depth versus
the coil field averaged maximum depth &om destructive exam.

The bottom of the Table I5-1 shows the NDE uncertainty mean, standard deviation and
upp'er 95% conGdence value for length, average depth and each of the two deGnitions for
maximum depth. Lengths have not been adjusted by the analyses of this appendix. This
table includes the NDE uncertainty obtained before and after the adjustments of this
method. It is seen that a significant reduction in the NDE uncertainty for maximum depth
is obtained by this methodology. The NDE uncertainty for average depth is not improved
although Figure I5-1 shows a fairlyconsistent variation about the ideal 45'ine with a
modest trend to overestimate the average depth as also shown by the mean error in Table
I5-1. Similar trends are found for maximum depth in Figures I5-2 and I5-3 although the
adjusted NDE maximum depth continues to consistently overestimate the coil averaged
maximum depth &om destructive examination.

Q:wneiidirldentproglreporrlappl-01/l2/99
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Overall, this adjustment method, which is relatively simple to apply to the data with no
additional NDE analysis, reduces the NDE uncertainty on maximum depth to acceptable
levels comparable to that obtained for average depth. This option, which requires the use of
a depth/voltage correlation, results in NDE uncertainties larger than obtained for Option 1.

6. OPTION 3 ASSESSMENT: ALLDEPTHS BASED ON CORRELATION OF
DEPTH WITHVOLTAGE

As described in Section 3, Option 3 is applied on the assumption that the best estimate of
all depths can be obtained f'rom a correlation of maximum depth Rom destructive
examination with maximum voltage. The point by point voltage profile values from the
NDE analysis are converted to a depth profile using the depth/voltage correlation. Option
3a is evaluated by applying the depth/voltage correlation for tubes with maximum volts <
1.0 volt and > 4.5'volts. Option 3b applies the correlation to all indications. The Option 3b
method completely eliminates all phase angle analyses for depth and uses only voltage
analyses. The NDE uncertainties resulting f'rom the Option 3a voltage based analyses are
given in Table I6-1. Figures I6-1 to I6-3 show the trends of adjusted average depth versus
destructive exam average depth, adjusted maximum depth versus local maximum depth
from destructive exam and adjusted maximum depth versus the coil field averaged
maximum depth Rom destructive exam.

The bottom of the Table I6-1 shows the NDE uncertainty mean, standard deviation and
upper 95% confidence value for Option 3a. It is seen that a significant reduction in the
NDE uncertainty for maximum depth is obtained by this methodology. The NDE
uncertainty for average depth is not improved although Figure I6-1 shows a fairly
consistent variation about the ideal 45'ine with a modest trend to overestimate the
average depth as also shown by the mean error in Table I6-1. Similar trends are found for
maximum depth in Figures I6-2 and I6-3 although the adjusted NDE maximum depth
continues to consistently overestimate the coil Geld averaged maximum depth &om
destructive examination. The resulting NDE uncertainties are very similar to that
obtained for Option l.

Based on the improvement obtained for small and large indications using the correlation of
depth with voltage, the correlation was applied to all indications as Option 3b with the
results given in Table I6-2. The trends of NDE versus destructive exam are shown in
Figures I6-4 to I6-6. It is seen that Option 3b results in larger NDE uncertainties than
obtained with Option 3a and offer no improvement over the complete use ofphase angle
analyses for depth. Comparing Figures I6-1 and I6-4, the mid-range data (DE depths of
about 40% to 80%) have larger NDE uncertainties for Option 3b. It is concluded that phase
angle analyses are better than voltage based analyses for indications having maximum
voltages about above one volt.

7. OPTION 4 ASSESSMENT: DEPTHS BASED ON LINEARDEPTH/VOLT
CORRELATION FOR < 1.0 VOLT INDICATIONSAND ADJUSTMENTS TO
100% DEPTH FOR > 4.5 VOLTINDICATIONS

9:incivdirhdcntprog'rcport'eppj-Ol/l2/99
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Option 3a, which applies a depth/volt correlation for < 1 volt indications resulted in
significantly reduced NDE uncertainties compared to phase angle analyses for these small
indications. To eliminate the need for a correlation that uses a significant part of the
destructive exam database, a simplified correlation was defined. For modest depths, it is
expected that depth would vary approximately linearly with voltage. The data ofFigure I3-
4 support a crack depth of about 5o-60% at 1.0 volt. Depths at 1.0 volt in the range of 50%
to 70% could be applied to be less or more conservative. Option 4 was evaluated using
Depth % = 60xvolts for voltages < 1.0. The depth adjustment to 100% of Option 1 was
applied for indications with maximum voltages > 4.5 volts. Option 4a limited application of
the depth/volt correlation to indications having maximum voltages < 1.0 volt. Option 4b
applied the correlation to all indications at voltages < 1.0 volt.

The NDE uncertainties resulting kom the Option 4a voltage based analyses are given in
Table I7-1. Figures I7-1 to I7-3 show the trends of adjusted average depth versus
destructive exam average depth, adjusted maximum depth versus the coil field averaged
maximum depth Rom destructive exam and adjusted maximum depth versus local
maximum depth from destructive exam.

The bottom of the Table I7-1 shows the NDE uncertainty mean, standard deviation and
upper 95% confidence value for Option 4a as well as for the unmodified phase angle
analyses. It is seen that a significant reduction in the NDE uncertainty for maximum
depth is obtained by this methodology. The NDE uncertainty for average depth is also
improved and'igure I7-1 shows a fairlyconsistent variation about the ideal 45'ine which
is supported by the small mean error in Table I7-1. Similar trends are found for maximum
depth in Figures I7-2 and I7-3 although the adjusted NDE maximum depth continues to
consistently overestimate the coil Geld averaged maximum depth &om destructive
examination. The resulting NDE uncertainties are very similar to that obtained for Option
1.

Based on the improvement obtained for'small indications using the correlation of depth
with voltage, the correlation was applied to all indications at < 1 volt response (as Option
4b) with the results given in Table I7-2. The assumption for applying this option is that the
depths would be better estimated from the voltage correlation when voltages 'are less than
one volt and by phase analysis when greater than one volt. The trends of NDE versus
destructive exam are shown in Figures I7-4 to I7-6. It is seen that Option 4b results in
comparable mean and standard deviations for the NDE uncertainties to that obtained with
Option 4a. The mean values are more positive for Option 4b. This results in larger NDE
uncertainties at +95% confidence. Comparing Figures I7-1 and I7-4, the mid-range data
(DE depths of about 40% to 80%) have larger NDE uncertainties for Option 4b. This result
is somewhat surprising based on the improvement in depth estimates obtained when the
maximum voltage is < 1 volt.

8. OPTION 5 ASSESSMENT: DEPTHS ADJUSTED BASED BYVOLTAGERATIO
TO DEPTH AT MAXIMUMVOLTS FOR < 1.0 VOLT INDICATIONSAND
ADJUSTMENTS TO 100% DEPTH FOR > 4.5 VOLTINDICATIONS

Q.xneNdihdenrproa(report>appj4I/l2/99
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For voltages < 1.0, Option o was evaluated using depth at a point equal to depth at
maximum volts times the ratio of the voltage at the point to maximum volts. That is,
depths are scaled by voltage relative to the depth at maximum volts. The depth adjustment
to 1Q0% of Option 1 was applied for indications with maximum voltages > 4.5 volts. Option
Ga limited application of the depth adjustment to indications having maximum voltages <
1.0 volt. Option 5b applied the depth adjustment to all indications at voltages < 1.0 volt
where the depth and voltage values used. for the adjustment are at the point having a
voltage just above one volt. This option results in the same maximum voltage as Option 1

although average depths can differ &om Option 1. Option 1 applies the depth profile from
phase angle analyses while this option applies the voltage profile to obtain the depth
profile.

The NDE uncertainties resulting Rom the Option 5a voltage based analyses are given in
Table I8-1. Figures I8-1 to I8-3 show the trends of adjusted average depth versus
destructive exam average depth, adjusted maximum depth versus the coil field averaged
maximum depth from destructive exam and adjusted maximum depth versus local
maximum depth from destructive exam.

The bottom of the Table I8-1 shows the NDE uncertainty mean, standard deviation and
upper 95% confidence value for Option Ga as well as for the unmodified phase angle
analyses. It is seen that the reduction in the NDE uncertainty for maximum depth
obtained by this methodology is the same as Option 1 in Table I4-1. The NDE uncertainty
for average depth is also improved and Figure I8-1 shows NDE depths to be slightly biased
to the high side of the ideal 45'ine which supports the small, negative mean error in Table
I8-1. Similar trends are found for maximum depth in Figures I8-2 and I8-3 although the
adjusted NDE maximum depth continues to consistently overestimate the coil field
averaged maximum depth from destructive examination. The resulting NDE uncertainties
are nearly identical to that obtained for Option l.

Based on the improvement obtained for small indications using the voltage based depth
adjustments, the correlation was applied to all indications at < 1 volt response (as Option
Gb) with the results given in Table I8-2. The assumption for applying this option is that the
depths would be better estimated from the voltage adjusted depths when voltages are less
than one volt and by phase analysis when greater than one volt. The trends of NDE versus
destructive exam are shown in Figures I8-4 to I8-6. It is seen that Option 5b results in
comparable mean and standard deviations for the NDE uncertainties to that obtained with
Op; 5.71 1 i f OP b.TI 1 ~ 1 g NDE
uncertainties at+95% confidence. Comparing Figures I8-1 and I8-4, the mid-range data
(DE depths of about 40% to 80%) have larger NDE uncertainties for Option Gb. This result
is somewhat surprising based on the improvement in depth estimates obtained when the
maximum voltage is < 1 volt.

(l:xneivdiridernprogbeporr<app J-Ol/12/99
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Table I2-1
Summar of NDE Uncertainties for Alternate De th Sizin 0 tions

NDE Uncertainty (Destructive Exam-NDE)<»
De th Sizin Method

Reference: Phase angle depth
sizin

Uncertainty
Parameter

Mean

Std. Deviation
+95% Con6dence

Local Max.
Depth

(%)
-0.9

15.2
24.2

Coil Avg.
Max. Depth

(%
-8.0

15.3
17.3

Lig. Corr.
Avg. Depth

%)
-4.0

9.3
11.3

Option 1: Depths adjusted based
,;n depth at max. volts for < 1.0
ind. and adjusted to 100% for >
4.5 max. volts ind.

Mean

Std. Deviation
~95% Conf.

1.7

20.1

-5.4

11.7
13.9

27

7.6
9.8

Option 2: Allindication depths
adjusted based on depth at max.
volts from a de th/volt corr.

Mean

Std. Deviation
+95% Conf.

-1.4

9.2
13.7

-8.5

9.9
7.8

0 3

10.4
11.9

Option 3a: Depth/volt corr. used
to obtain depths from voltage
profile for < 1.0 and > 4.5 max.
volts indications

Option 3b: Depth/volt corr. used
to obtain depths from voltage
rofile for all volts

Mean

Std. Deviation
+95% Conf.

Mean

Std. Deviation
+95% Conf.

2.4

11.3
21.1
-3.2

8.9
11.5

-4.7

11.8
14.8
-10.3

10.2
6.6

-3.0

7.6
9.6
-6.0

10.7
11.7

Option 4a: Linear depth/volt corr.
used to obtain depths from
voltage profile for indications
with < 1.0 max. volt and depths
adjusted for > 4.5 max. volts to
100% max. de th

Option 4b: Linear depth/volt corr.
'sedto obtain depths for all

indications at < 1.0 volt and
depths adjusted for >4.5 max.
volts to 100% max. de th

Q;xncivdihdcntprog'nponhppl-Ol/l2/99

Mean

Std. Deviation
+95% Conf.

Mean

3.0

10.9
20.9
4.0

-3.9

11.5
15.1
-3.1

-1.5

8.4
12.3
1.9
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Std. Deviation
+95% Conf

11.4
22.8

11.3
15.4

8.8
16.4

Option Ga: Depths adjusted by
voltage ratio times depth at max.
volts for <1.0 max. volt ind. and
adjusted to 100% depth for >4.5
max. volts

Option Gb: Depths adjusted by
voltage ratio times depth for all
indications at < 1.0 volt and
depths adjusted for >4.5 max.

'volts to 100% max. de th

Mean

Std. Deviation
+95% Conf

Mean

Std. Deviation
+95% Conf.

1.6

11.2
20.1
3.1

12.3
23.4

-5.5

11.7
13.9
.4 0

11.7
15.4

-2.7

7.8
10.1
1.5

9.5
17.2

Notes:
1. Evaluation limited to anal st 2 and 3 results for 33 s ecimen data oints available 9/97

Q:vnewdir(dentprog&portteppJ-Ol/l2/99
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Sample
Number

21/43
21/43

P8
P8

P10
P10
P11
P11
P12
P12
P12

12
13

21/43
21/43
P7
P7
P7
P10
P10
P12
P12
P12

8

9

9

12
13

Crack
Number Elevation Analyst

4H

4H
1H

1H

4H

4H

4H
1H
2H
3H

2H
2H

" 2H
2H
4H
4H
4H
3H

rt~tpttinett ror Part 2 Dented TSP

Table Z3-1

Depths Obtained from Phase Angle Analyses
Dented TSP NDE Evaluations -+Point Mid-Range Coil

Ad usted NOE Destructive Exam Destructive Exam - NDE
Local Max. Coil Avg. Ug. Corr.

Depth Max. Depth Avg. Depth
/o

Max
Depth

Avg
Depth

Local Max. Coil Avg. Ug. Corr.
Depth Dep Avg. Depth

/o /o

Max.
Volts

Length
inches

Length
inches

Length
Iflches

38.00.12227.6 0.630.310 41.0
0.910 62.0

-1 7.8C.O
0.991 98.0 0.081 36.0 28.5

45.50.310 44.0
0.840 100.0
0.630 90.0
0.1 50 58.0
2.400 100.0

50.01.13 6.0 1.5 2.1
91.0 6.47
80.5 4.80

0.870 100.0 94.5 0.030 0.0
100.0 90.0 0.0280.658 10.0 0.0

46.4 0.126 652 -11.8
84.8 7.68 100.0 0243 0.0

2.1 90 96.0 79.4 6.08 100.0 79.7 0262 034.0 3.7
1.700 100.0
1.780 100.0
2.560 100.0

100.0 75$ 0.168 0.0
79.1 100.0 <.191 0.0
76.7 100.0100.0 0.003 0.0 12.10.0

2.170 76.0
0.720 98.0
0.500 99.0

58.8 5.12 100.0 69.1 10.324.0 14.9
90.1 0.675 100.0 100.0 2.0
93.9 .20$0$68 95.8 0.068

1~ 100.0 90.3 7.13 100.0 99.8 12.90.060 0.0
74.780.0OZ40 2.15 0.181 109 10.1

5.630.0 0.110 14.924.4 124 0.5500.440 50.0
0.810 85.0 -16.6 ~1 4.00.7082.12
0.940 70.0 33.5 0.71 -29.0 -1 520.860 41.0 1tL3
0820 73.0
0.490 .70.0
0.41 0 55.0

1.45 0.41 6 75.0
7.942.0 0.420 Stm %.070 ~12.0 17.8

-7.6ODBO 55.0 0.0
0.470 64.0 47.8 ~14.0 -1 9.8 -16931 5OA60 %.010

45.3 1.010.460 55.0 -5.9 -162 -13.649.10.424 31.7
79.0 692 90.0 0.010 -10.71.010 11.0 5.1

61$ -5.5
17>

18.1 -12.60.7860420 67.0 51.1 0.72
3.1670~0.870 82.0 0.837 992 14.8 10.

AvailableNo Data 43.00.160
1.030 91.0
0.970 79.0

71$ 7.1326 -? 9
44.0 -23.70.66 0.790 ~7 ~.0

-25.042.90~ 58.0 0.46 33.0 20.0 <1.70.360
37.0 0.69 3tm 27> -1 4.1 -9.-1 4.7OAOO

-25.833.4 0.55 3KO -11.0 -1 020.160 49.0
0.970 63.0
0290 43.0

0.122
0.991 9tM 0.021 35.0 27.5

35.1 1.16 50.0 45.5 39.4 %.01 3 7.0OZ77 2.5
94.50.870 100.0 99.8 0.00.970 100.0 92.3 6.57

100.083.7 4.89 7.00.740 93.00~ 70.0
2.530 100.0

0.658 90.0 82.7 N.O
45.0 652 -23.81.65 462 462 %.1240.126 1.2
81.0 7.02 100.0 100.0 0.033 0.0 0.0

100.082.0 62.0 2.146 69.1 18.0 8.9 7.1

100.01.400 100.00~ 82.0
99.8 0.0 -1 32%.110

56.6 2.15 -7.374.7 ~ 64.80.181 %.019 8.3
~11.10.530 76.0

0.800 85.0
0.820 73.0

30.0 0.0200.550 6.8
68.450.5 2.17

25.5 0.74
-16.6 -1 3.80.708
~0 N7.5 -7.241.0 1tL30.860 0.040

-1.951.1 1.51 49.1 %.124 10.00640 65.0 0.416 75.0
-15.0 -20.840.30.480 73.0

OA50 57.0
0.420 5tLO

-2.0 -7.145.855.0 36.6 %.0700.380
-13.840.10820 58.0 50.0 31.5 W.O0.460

-5.9 -16240.3 49.10.480 55.0
1.01 0 83.0
0.800 63.0

31.70.424
0.00090.01.01071.2 7.0 -12.74.10

-1.5 -1 4.148.9 0.69 %.014 10.361.50.786
72.7 10.80.850 86.0 321 0.837 99.2 %.013 8.2

13.3-3.046.0 025 0.160 43.00200 32.8
~3.371.9 3.33

60.4 0.70
6.1 3.398.1 95.31.010 92.0 68.6

~.7 <9.046.3 44.0 24.00.950 83.0 0.790 36.4
-24.0 ~1 4.957.0 34.9 0.50 0.360 33.0 26.3 20.0 0.020

-1 5.7-15.1 -7.334.5 0.78 38.0 37.3 27.30.3360.420 53.0
W.OMean

Standard Deviation 15D0.088 154
NDE Uncertain at+ 95% Confidence 244 17>0.118 10.8
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Table Z4-1

Option 1. Depth Adjustments Based on Ratio of Depth at Maximum Volts to Maximum Depth from Phase Analyses
for c1.0 Voltand 100%%d Depth Adjusted for W.5 Volt
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Table X5-1
Option 2. Depth Adjustments for AII Indications Based on Correlation of Maximum Depth with Maximum Voltage
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Table X6-1

Option 3a. Depths Obtained from Voltage Profile and Correlation with Depth for <1.0 Volt and W.5 Volt Indications
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Table IS-1
Option 5a. Depths Adjusted by Voltage Ratio (D~D tt, VN I for z 1 Volt Indications

and Adjustments to 100% Depth for >4.5 Volt Indications
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Figure z3-1

NDE Results Based on Phase Angle Analyses
NDE Average Depth vs. Destructive Exam Average Depth
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Figure r3-2
NDE Results Based on Phase Angle Analyses

NOE Maximum Depth vs. Destructive Exam Maximum Depth Averaged Over Coll Field (0.16")
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Figure I3-3
NDE Results Based on Phase Angle Analyses

NDE Maximum Depth vs. Dextructive Exam Local Maximum Depth
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All Dented TSP Lab Specimens & Pulled Tubes
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Figure I3-5
NDE Maximum Volts vs. Destructive Exam Maximum Depth

Dented TSP Lab Specimens
8 Specimens Selected for Variable Volt/Depth Trends
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Figure I4-1

Option 1. NDE Results Based on Depth at Maximum Volts for <1.0 Volt and 100% Depth for >4.5 Volt

NDE Average Depth vs. Destructive Exam Average Depth
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Figure I4-2
Option 1. NDE Results Based on Depth at Maximum Volts for <1.0 Volt and 100% Depth for )4.5 Volt

NDE Maximum Depth vs. Destructive Exam Depth Averaged Over Coil Field (0.16")
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Figure I4-3

Option 1. NDE Results Based on Depth at Maximum Volts for <1.0 Volt and 100% Depth for )4.5 Volt

NDE Maximum Depth vs. Destructive Exam Local Maximum Depth
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Figure I5-1
Option 2. NDE Results Based on Maximum Depth Adjustment from Depth vs. Voltage Correlation

NDE Average Depth vs. Destructive Exam Average Depth
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Figure I5-2
Option 2. NDE Results Based on Maximum Depth Adjustment from Depth vs. Voltage Correlation

NDE Maximum Depth vs. Destructive Exam Depth Averaged Over Coll Field (0.16")
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Figure l5-3
Option 2. NDE Results Based on Maximum Depth Adjustment from Depth vs. Voltage Correlation

NDE Maximum Depth vs. Destructive Exam Local Maximum Depth
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Figure I6-1

Option 3a. NDE Results Obtained from Voltage Profile and Correlation with Depth
for <1.0 Volt and >4.5 Volt Indications

NDE Average Depth vs. Destructive Exam Average Depth
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Figure I6-2
Option 3a. NDE Results Obtained from Voltage Profile and Correlation'with Depth

for (1.0 Volt and )4.5 Volt indications
NDE Maximum Depth vs. Destructive Exam Maximum Depth Averaged Over Coil Field (0.16")
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Figure l6-3
Option 3a. NDE Results Obtained from Voltage Profile and Correlation with Depth

for (1.0 Volt and >4.5 Volt Indicatons
NDE Maximum Depth vs. Destructive Exam Local Maximum Depth
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90

Figure I6-4
Option 3b. Depths Obtained from Voltage Profile and Voltage Correlation

with Depth for All Indications
NDE Average Depth vs. Destructive Exam Average Depth
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Figure I 6-5

Option 3b. Depths Obtained from Voltage Profile and Voltage Correlation
with Depth for AII Indications

NDE Maximum Depth vs. Destructive Exam Maximum Depth Averaged Over Coil Field (0.16")
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Figure I6-6
Option 3b. Depths Obtained from Voltage Profile and Voltage Correlation

with Depth for AllIndications
NDE Maximum Depth vs. Destructive Exam Local Maximum Depth
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Figure J7-1

Option 4a. Depths Based on OepthiVolt Correlation for <1.0 Volt indications (Depth = 60V%)

and Adjustment to 100% Depth for >4.5 Volt indications
NDE Average Depth vs. Destructive Exam Average Depth
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Figure I7-2
Option 4a. Depths Based on DepthNolt Correlation for <1.0 Volt indications (Depth = 60V%)

and Adjustment to 100% Depth for >4.5 Volt indications
NDE Max. Depth vs. Destructive Exam Max. Depth Averaged Over Coll Field (0.16")
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Figure I7-3
Option 4a. Depths Based on DepthNolt Correlation for <1.0 Volt Indications (Depth = 60V%)

and Adjustment to 100% Depth for >4.5 Volt Indications
NDE Maximum Depth vs. Destructive Exam Local Maximum Depth
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Figure l7-4
Option 4b. Depths Based on DepthNolt Correlation (Depth=60V%)

at <1.0 Volt for All Indications and Adjustments to 100% Depth for >4.5 Volt Indications
NDE Average Depth vs. Destructive Exam Average Depth
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Figure I7-5
Option 4b. Depths Based on DepthNolt Correlation (Depth=60V%)

at <1.0 Volt for AllIndications and Adjustments to 100% Depth for >4.5 Volt Indications
NDE Maximum Depth vs. Destructive Exam Maximum Depth Averaged Over Coll Field (0.16")
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Figure I7-6
Option 4b. Depths Based on DepthNolt Correlation (Depth=60V%)

at g1.0 Volt for All indications and Adjustments to 100% Depth for >4.5 Volt Indications
NDE Maximum Depth vs. Destructive Exam Local Maximum Depth
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Figure I8-1
Option 5a. Depths Adjusted by Voltage Ratio (D„=D,„„,t„*VIV,„)for < 1 Volt Indications

and Adjustments to 100% Depth for )4.5 Volt indications
NDE Average Depth vs. Destructive Exam Average Depth
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Figure IS-2
Option 5a. Depths AdJusted by Voltage Ratio (D„=D „„„'VIV,„)for < 1 Volt Indications

and Adjustments to 100% Depth for )4.5 Volt Indications
NDE Max. Depth vs. Destructive Exam Max. Depth Averaged Over Coil Field (0.16")
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Figure I8-3
Option 5a. Depths Adjusted by Voltage Ratio (D„=D,„„„„*VN,„)for z 1 Volt Indications

and Adjustments to 100% Depth for >4.5 Volt Indications
NDE Maximum Depth vs. Destructive Exam Local Maximum Depth
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Figure l8-4
OPtion 5b. DePths Adjustedby Voltage Ratio(D„ lt =D to VN gp)

at s 1 Volt for All Indications and Adjustments to 100% Depth for >4.5 Volt Indications
NDE Average Depth vs. Destructive Exam Average Depth
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Figure I8-5
Option 5b. Depths Adjusted by Voltage Ratio (D„,t„-D„„*VN„)

at g 1 Voltfor All Indications and Adjustments to 100% Depth for >4.5 Volt Indications

NDE Maximum Depth vs. Destructive Exam Maximum Depth Averaged Over Coil Field (0.16")
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Figure I 8-6
Option 5b. Depths Adjusted by Voltage Ratio (Dyolta Dv 10*VIV 1..)

at z1 Volt for AllIndications and Adjustments to 100% Depth for )4.5 Volt Indications
NDE Maximum Depth vs. Destructive Exam Local Maximum Depth
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Appendix J

NDE Analyses for +Point Coil Depth Profiles
without Destructive Exam Data

Footnotes:

1. Length adjustment procedure applied.
2. No length adjustment required
3. Depth adjustment procedure applied.
4. No depth adjustment required

5. Zero depth added





Table J-1

Laboratory Specimen
NDE Analysis Sample 1 -1H

Crack 1- MR+ Point- Analyst 1

Unsd'usted NDE

Crack 1- MR+ Point- Analyst 2

Unad usted NOE

th Volts
Phase

le
Final with Ad ustments

th»Volts Len
Phase

Volts e

Final with Ad'ustments
» De threVolts

%31 34
~029 34

0.14
039
0.73

0.00
8 0.14 %33
12 029 QDt
12 0.73 %29

35
0.00
038
0.71
0.98

0 0.0
12 OM
12 0.71
13 088 38

~0.27 40
%.25 46 1.10

14 1.00 %27
16 1.10

40
47

1.07 15 1.07
1.02 16 1.02 47

~0.23 49
%21 49 0.93

17 1.04
17 083 WZt

49
49

020
A.t8

49
47

0.90
OAt9

17 0.90
16 OAl9

ADO
%.18

49
47

~0.18 46
~0.1 6 49

0.91 16 OB1 R.t 8
17 1.02 %.16 49

%.15
0.13

49
52

1.00 17 1.00
18 1.171.17

<.15
A.13

49
52

A.t4 52
%1 2 49

4L1 418 1N1
17 1'.12 52

49
49
47 1.01

17 140
16 1.01

49
47

A.l 46
%.08 59 0.60

16 1.04 R.t 0
20 0.60 %.08 59

%.07
%.05 70

0.59 20 049
0.44 24 OA4

%.07
%.05

58
70

%.06 71
%.04 87

0.45
0.64

24 0AS %.06
29 0.64 RAl4

71
87 0.00

0.62
0.84

29 042
33 0At4

%.02 85
97

Q.ot 100
0.01 99

OAt7 33 OAt7 %.01
35 1.00 0.01

0.02
0.04

0.98 35 088
1.18 28 1.1 8

OAt2 100
82

0.03
0.05 65
0.07 56
0.09 59
0.11 59
0.14 62
0.16 65
0.18 65
OZ 62

0.22 62
024 65

2.47

2.92
2.85

28 1 Nt 0.03
22 1 $6 OA15

19 2.02 0.07
20 2DS 0.09
20 2.60 0.11
21 2A7 0.14
22 264 0.16
22 2.86 0.1 8
21 2.92 0.20
21 2.85 022
22 2.66 024

65

59
59

62
62
65

0.06
0.09
0.11
0.13
0.15
0.17
0.19
022
0.24
026
028

55

61

61

61

61

1.52 22 142
1.97 19 147
2.32 20 2D2
2.53 20 283
2.41 21 2A1
2.47 22 2A7
2.79 21 2.79
2.86 21 2At6
2.80 21 2.80

22 243
2.65 22 2.65

0.09
0.11
0.13
0.15
0.17
0.19

044
0.26
028

55
58
58
61

61

61

61

026 65
029 65
0.31 59
023 52
0.35 46
0.37 46

2.70
2.55

0.47

22 2.70 026
22 255 029
20 2.02 031
18 1D3 OD3
16 0Ala 035
16 OA7 027

59
52

OM
035
OM
OM
0.41

61
55
52
47
47

2.51
1.98

0.85
0.46
0.00

21 261
19 1Aia
18 140
16 OALi
16 OA6
0 0.00

030

OD7
OD9
OA1

61
55
52
47
47

029 98
0.41 94
0.43 96
0.46 92
0.48 92
050 88

0.19
0.14
0.11
0.11
0.08
0.06

36 0.1 9 039

45
46
51

Max. Volts 2.92
Max. Depth (%) 100.00
Length (irL) 0.74
Av .De th % 56.84

Max. Volts 2At6
Max. Depth(A) 100.00
Length (in.) 0.74
Av . th / 56A1



Table J-1 (continued)
Laboratory Specimen

NDE Analysis Sample1-1H

Crack 1 - MR + Point ~ Analyst 3

Unad usted NDE

Crack 1 - MR + Point - Analyst 4

Unad usted NDE
Axial

Position

41.31

De th

31

Phase
Volts le

0.39 9 029 31

Final with Ad ustmonts
Len 0 De th'olts

Axial
Position

%.41
De th Volts

0 0.00
42 0.53

Phase
fe
26
15

0.00
093

WA1

Final with Ad ustments
Volts

42
N.29

.25
A.23
%.20
0.18

~0.16
0.14
0.12

%.07
%.05
-0.03
0.01
0.02
0.04
0.06
0.08
0.10
0.12
0.1 5
0.17
0.19
0.21
0.23
026
028
0.30
0.32
0.34
0.36
0.39

31

46
49
49
42
46

46
42

73
89

86

67

46

0.63 26 0.63
0.81 23 0.81
0.98 27 098
1.1 9 25 1.1 9
1~ 19 194
1.99 16 199
224 17 224
296 17 296
2.48 17 2A8
2.58 18 %58
2.93 17 293
2.99 17 299
2.93 17 293
2.73 19 2.73
2.65 19 245
2.51 19 251
1.99 17 199
121 15 121
0.86 13 096
0.46 13 0A6

0.72 9 0.72
0.99 11 099
1.09 13 1.09

14 1.02
0.91 14 0.91
0.90 12 090
1.01 13 1.01
1.19 15 1.19
124 13 124
1.03 12 1.03
0.60 17 0.60
0.45 21 OA5

%.18
%.16
WA4
W.12

%.07

%.01
0.02

0.08
0.1 0
0.12
0.1 5
0.17
0.1 9
021

028
020

026

31

49
49
42

42
60

89
80
92

60
60
60

60
60
60
67

46

094

%20
%.17
41.1 5
.13

%.05

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.15
0.17
0.1 9
021
023

027
029

48 0.96
55 1.41
61 2.11
64 293
64 2.66
64 2.64
61 2.64
61 247
64 2.75
64 2.50
61 2.48

58 225
61 1.91
67 1.48
83 1.16
94 0.93
97 0.82
90 098
70 0.47
55 0.62
45 1.09
48 129
51 1.15
48 0.99
45 0.90
45 0.95
45 1.05
42 1A16

36 0.94
33 0.64
30 022

17
19
21

21
21

21

21

28
31

24
19
16
'l7
18
17
16
16
16
15
13
12

1A1
2.11

2.87
2.75
250

1.1 6

092

OA7
0.62

1.15

090
095
1.05

022

&20

&20
%.17
A.1 5
A.13

%.07
&.05

0.00

0.08
0.10
0.12
0.15
0.17
0.19
021

025

029

48

61

61
61

61
58
58
61
67

97
90
70

51

45

42

30
0.41
0.43
0.45
0.47
0.49
0.50
0.52

95
47
42

022 24 022
0.16 32
0.13
0.09 152
0.09 97
0.08 42
0.1 0 104

OA1 022 0 0.00 0.00 022
Max. Volts
Max. Depth Pe)
Length On.)
Av . i!

2.87
97.00

0.73
56.10

0.54 19.5 0.11 116
0.56
0.58
0.60
0.62

70
12

0.07 70
0.09 119
0.07 156
0.05 175

Max. Volts
Max. Depth (%)
Length (in.)
Av .De th I

92.00
0.74



TableJ-2Samplers-2H

Laboratory Specimen NDE Analysis

Crsck1-MR+ Point-Analyst1 Crsck1-MR+ Point-Analyst 2

Axial
Position De Ih Volts

Final with Ad ustments
De the>Volts Len De h

Phase
Vohs e

Final with Ad ustments
th">LenVolts

%.32 46
%.30 52
%.27 56
%.25 52
0.23 52
0.21 49

%.19 46
-0.17 49
W.t 5 56
~0.12 62
0.10 68
O.OS 71
0.06 62

4.04 71

0.02 81
0.00 74
0.03 62
0.05 65
0.07 68
0.09 62
0.11 59
0.13 62
0.1 5 65
0.18 65
0>0 62
022 59
0.24 59
046 59
0.28 56

0.51 27
A.49 87
%.47 '7
%.45 81

A.42 90
%.40 87
%.3S 43

0.01
0.04
0.07
O.OS

0.08
0.11
022
OA3
0.54

1$5
1.57
1.56
1.46
I.60
1.81

1$5

1.10
127

3.05
2.87
2.69
2$2

226
2.01

112
52

27

15 OM
13 OA3
15 0$4 %$4
16 0$6 %$2
18 1$5 %$0
19 1$7
18 1$6
18 1A6
17 16 WZI
16 1.81 %.1 9
17 1.83 %$ 7
19 1.64 %.15
21 1$5 %.12
23 1.64 AA0
24 1.67 &.08
21 1.62 %.06
24 1A %.04
27 1.09 %.02
25 1.1 0.00
21 1~ 0.03
22 1 $5 0.05
23 1.84 0.07
21 2$6 0.09
20 299 0.11
21 3.05 0.13
22 2.87 0.15
22 2$9 0.18
21 2$2 0~
20 2$4 0~
20 2$7 0~
20 226 0~
19 2.01 048

37

46
52

52
52
49

49

62

71
62
71
81
74
62

62
59
62

62
59
59
59

%.40
-0$7

%20
%.1 8
%.15
%.13

4>.07

0.00
0.02
0.04
0.06
0.09
0.1'I
0.1 3
0.15
0.17
020
022
024
0>6
028
0$ 1

OA1

47
52

49
49
47
49
55
61

67
70
61
70
79
73
61

67
61

61

61

55

55

55
55

0.00 0
0.21 15 OZI
0.42 13 OA2
0.52 15 0$2
0$4 16 0$4

1 $3 18 1$3
1$3 19 1 $3
1$4 18 1 $4
1.43 17 1A3
1 $6 17 1$6
1.77 16 1.77
1.78 17 1.78
1.60 19 1.60
1.51 21 1 $ 1

1.60 23 1$ 0
1.62 24 1.62
1 $7 21 1 $7
1 $6 24 1 $6
1.06 27 1.06
1.07 25 1.07
124 21 144
1$ 1 22 1$ 1

1.79 23 '1.79

2.49 21 2A9
2.91 20 281
2.97 21 2$7
2.79 22 2.79
2.62 22 2.62
2.45 21 2AS
2.47 20 2AT
2$0 19 2$0
220 20 K20
1.96 19 1$6
1.43 20 1A3
1.02 20 1.02
0.70 20 0.70
0.51 19 0$ 1

0.37 19 0$7

%.18
%.15

&.07

&.02
0.00
0.02

0.06
0.09
0.1 1

0.13
0.15
0.17
0%0

ON4

OZS
0$ 1

0$3
0$5

0$9
OA1

47
52

52
49
49
47
49
55
61

67
70
61
70

61

61
58
61

61
58

0$0 59
0.33 59
0.35 59
0.37 56
0.39 56
0.41 43
0.43 74
0.45 81

0.48

1.47
1.05
0.72
0$2
0$8
0.24
0.18
0.09
0.06

20 1 AT 0$0
20 1.05 0$3
20 0.72 0$5
19 0$ 2 0$7
19 0$8 0$9
15 044 OA1
25 0.1 8 OA3
27

59
59
59

OA4 0.00 0 0.00 OA4
Max. Volts 2$7

Max. Depth (%) 79.00
Length (in.) 0$ 1

Av . th % 5628

Max. Volts 3.05
Max. Depth ('A) Si$0

Length (In.) 0.81
Av De ~! 57 15



Table J-2 (continued)
Sample 1 -2H

Laboratory Specimen NDE Analysis

Crack1- MR+ Point-Analyst 3 Crack 1 - MR+ Point- Analyst 4

Axial
Position De h Volts

Phase
le

Final with Ad ustments
De th'>Volts Len De th Volts

Phase
le

Final with Ad'ustments
De th<'>Volts Len

89 0.040.48
~0.46 94 0.06

47
39

0.46
0.44 51

0.00
0.27

23 0.00 AA6
18 027 AA4 51

0.44 83 0.08
~0.42 83 0.10

24
24

W.42 58
0.39 55

0.40
0.56

20 OAO AA2
19 0$6 %$9

58
55

0.4 67 0.11 19 0.37 0.78 20 0.78 %$7 58

0.31 46 0.85
R.29 53 1.36
N.26 53 1.57
A.24 53 1.57
4>.22 53 1.47
A.2 49 1.57

%.18 46 1.79
%.16 49 1.8
%.13 53 1.63

%.09 63 1.72
%.07 53 1.79
0.05
0.02 73 1 $8

0.37 53 0.22
0.42

R.33 42 0.53

15
10
12
13
15
15
15
15
14
13
14
15
18
18
15
15
21

OM %$7
OA2 %$5

1.57 024
1A7 %22
1$7
1.79 W.1 8
1.8 %.16

1.63 %.13
1 $6 %.11
1.72 %.09
1.79 %.07
1.77 %.05

%.02

0.85 %$ 1

1$6
1$7

42

49 -0.14 61
0.12 61

~0.10
-0.07
%.05
%.03 77
%.01 74

A.33 55
<$ 1 55

58
<$7 58
~0.24 61

6'1

~020 64
0.18

~0.16 61

1.58

2.51

2.71
2$9
3.01
2.81

2'.71

127
1Z2

1.15

21
21

2$ 1 A.14
2$7 %.12

23 1.71 W.t0
23 127 4.07
22 122 %.05
26 1.09 %.03
25 1.1 5 %.01

20 1.11
19 1 $8 %$3
19 2.06 %$ 1

20 232
20 2$4 <47
21 2$ 1

21 2$4

2.71
22 2$9 %.1 8
21 3.01 A.16

58

55
58
58
61
61

61
61
61
67
67

74
80 1.16

0.02 63 1.15
23
18

1.16 0.00
1.15 0.02

80 0.01
0.03 61 1.62

0.0122 1A3
1 $2 0.0321 61

0.04 49 1.34
0.06 49 1.42
0.09 63 1.88
0.11 60 2.57

57 2.990.13
0.15 60 3.06

14
14
18
17
16
17

1 $4 0.04
1A2 0.06
1 $8 0.09
2$T 0.11
299 0.13
3.06 0.15

49
49

0.1 2 55
0.14 48
0.16 48

0.05 58
0.08 64
0.10 61

1.65
1.61

1.80
1.75

20 1.65 0.05
22 1.61 0.08
21 1$6 0.10
19 1.68 0.12
17 1.80 0.14
17 1.75 0.1 6

61
55

0.17 63
02 60 2.72

0.22 63 2.55
0.24 60 2.58
026 60 2.6
0.28 63 2.34

18
17
18
17
17
18

2$8 0.17
2.72 OZ
2$5 0~
2$8 024
2.6 0~
234 0Z8

60

60
60

0.18
020
0.23
025
0.27
029

51
51
51
51
45

1.48

1.51
1.21
0.78

17 1$3 018
18 1A8 040
18 1$7 0~
18 1$ 1 025
18 121 047

0.7816

51
51
51
51

0$ 1 57 2.07
0.33 60 1.44
0.35 60 1.03
0.37 60 0.71

16
17
17
17

2.07 041
'1A4 033
1.03 035
0.71 0$7

60
60

031 42
0$3 39
035 45
0$7

0.51
0.38
0.19
0.00

15 0$ 1 0$ 1

14 038 0$3
16 0.1 9 0$5
29 0.00 0$7

42
39

0.39 0.51
0.42 57 0$7
0.44 42 026
0.46 57 OM

17
16
12
16

0$ 1 0$9
0$7 OA2
OM OA4
023 OA6

60

42

Max. Volts 3.01
Max. Dopth (%) 77.00

Length (ln.) 0$3
Av .De th % 55.84

0.48 86 0.14 25
0.50 94 0.10
0.53 92 0.08

28

Max. Volts 3.06
Max. Depth (%) 80.00

Length (ln.) 0$3
Av .De th A 55.02



Creek 1 - MR+ Point - Analyst 1

Table J-3
Samplers-5H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point-Analyst 2

Axel
Position

Unad'usted NDE

Volts
Phase

e
Final with Ad ustments

0) De «)Volts

Unad usted NDE
Axial

Posit'en De lh Volts
Final with Ad stments

threVolts Len
027 100 0.07 %.18 0.00

4i.25 59 0.09 20 %.16 0.48 15
4i.23

%.19

23 0.12
20 0.19

0.26 ~ 20 R.19

%.14
%.12
%.1 0

26
41

0.68
0.62
0.42

10

14
%.17 43 0.49 15 AA7 4.07 82 026 28 046 4.07
0.15 37 0.55 13 R.15 37 %.05 OA6 OA6 %.05

A.t3
0.11

25
40

0.64
0.43 14

0.64 %.13
40 %.01 76

0.66
26

086
0.68 %.01 76

-0.06 65
0.27
0.48

28
22 OA8

%.08 0.01
0.03

73
52

0.69
OA7

25
18

0.69
0%7

0.01
52

0.04
0.02

65 0.68
77 0.70 26 0.70 %.02

0.05
0.08 1.1 0

15
15

1.02
1.1 0

0.05
0.08

0.00
0.02
0.04

74
52
43

0.71
0.90

25
18
15

0.71
0.90 0.02

74
52

0.10
0.12
0.14

44
47 0.97

0.86

15
16
15

1.07
0.97

0.10
0.12
0.14

47

0.06 43 1.13 15 1.13 0.16 35 0.65 12 0.65 0.1 6 35
0.08
0.10
0.12
0.14
0.17
0.19
021
0.23
0.25

43
46
43

40
43
37
49

1.10

0.88
0.67
OA8
033
033
OAS
0.56

15
16
15
12
12
14
15
13
17

1.10
1.00
OAS

OAS

033
OAS

0.08
0.10
0.1 2
0.14
0.17
0.19
ON1

40

37

0.18
020
022

027
0.29
031
033
035

35
41

49
55

32

0.47
OM
0.33
0.47
087
0.59
0.58
035
0.00

12
14
13
13
17
19
15

OA7
ODO
OD3
OA7
067

0.18
040
0.22

OZ7

35
41
38
38

0.27
0.29
0.31
0.33

59
46
31

059
0.60
036
0.10

16

12

Max. Volts 1.10
Max. Depth (A) 76.00
Length (in.) 024
Av. th ~/ 45.88

Max. Volts 1.1 3
Max. DePth(%) 84.00
Length gn.) OA4
Av . 46.18



Crack 1 - MR+ Point-Analyst 3

Table J-3 (continued)
Sample 1 -5H

Laboratory Specimen NDE Analysis

Crack 1 -MR+ Point-Analyst 4

Axial
Position

-027

Unad usted NDE

De th Volts
96.50 0.07

Phase
le

29

Final with Ad ustments
Volts Len u> De th

Unad'usted NDE
Axial

Posidon D th Vohs
0.00

Phase

20

Final with Ad ustrnents
Volts Len 'e tht»

-0.24
021
0.19

-0.17
0.15

71
31
17

O.OS

0.13
0.17
025

'.43

19

16
10 OA3 %.15

41.24

0.19
.0.1 7

45

42
39

0.55
0.42

0$3

16
13
15
14
12

OA2
032

AA9
%.17

42
39

0.13

0.09
%.07

17
22
44

0.68
0.62
0.42
OZ2

12
25

0.68 %.1 3 17
0.62 %.11
0A2 %.09
0.22 %.07 88$

~0.15
0.13

-0.09

42
45
45

0.71
089

13
15
16
16

0.71 %.1 5
0.89 A.13
1.02 <.11
1.08

42
45
45

70.5 0.450.04
%.02 73.5 0.63

19
20

%.04 70%
0.63 %.02 73$

4.07
%.05

42
45

1.10
0.99

15
16

1.10 %.07
0.99 %.05

42
45

0.00
0.02

82.5 0.67
0.69

23 0.67
0.69 0.02 80 %.01

55
74

064
0.70

19
25

%.03
0.70 %.01

55
74

0.04
0.06 46

OAR
0.97

15
13

0.86 0.04
0.97 " 0.06

0.01
0.04

74 0.66 0.66 0.01
0.62 0.04

74

0.09 33.5
0.11

1.10 10 1.'1 0
0.11

0.06
0.08

70 0.41
OZS

24 OA1
048 0.08

70
58

0.13 39.5 1.01 1.01 0.13 39$ 0.1 0 0.48 12 0.10
0.15 35.5 0.89 10 OA!9 0.15 35$ 0.1 2 0.65 0.65 0.12
0.17 245 0.68 0.68 0.17 0.14 0.63 043 0.14 30
0.1 9
0.22
OZ6
0.28

42
40

0.49
035
0.49
0%9

12

12

OA9
035
OA9
0%9

0.19
42
40

0.1 6
0.18
020
022

45 0.43
OZ4
0.17
0.00

16
17

OA3 0.16

OM
0.36

37.5
0.30 61.7 0.41

0.47
0.15

17

185

OA1 020 0.0

Max. Volts 1.1
Max. Depth(%) 8880
Length (in.) OAS
Av .De th /o 4529

Max. Volts
Max. Depth (/)
Longth (in.)
Av . De th ~/

1.10
74.00
OA4



Table J4
Sample 2- 2H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Potnt- Analyst 1 Crack 1-MR+Point Analyst2

Unsd Unsd stedNDE
Axel

Possion De Volts
Phase

Len n De h

Rnsl with Ad trstnlents
Lsn her De ho>Volts

Anal
Possion Volts

Rnal with Ad ustments
Lan h'oVolts ho>

%.37 0
%.35 17

e.33 23
<.31 31
<.29 34
A.27 40
%25 34
%.23 37

0.00
0.31
029
0.40

0.41
0$ 1

12
14
12
13

%.37 0
%.35 17
e.33 23
%.31 31
N.29 34
<27
%25 34
%23 37

OSI
029

OA1
0$ 1

14
19
26

31

4ISS 0 000
%.34 17 030
41.32 20 OAO
%.30 29 0.41
4128 38 0.40
%2535 0.45
4123 35 0$0
41.21 35 0$0

10
13
12
12
12 %.21

17
0.00
020
040
041
040

0$ 0 %21

14
17

32
30

%.20 34
%.18 31

%.16 28
%.14 28
<.12 34
<.IO 40
%.08 52
%.06 $2

0$ 1

0$4
0$7

0.45
0.51
0.60
0.64

12

10
10
12
14
18
18

%.14 28
%.12 34
%.10
%.08 52
%.06 52

34
%.18 31
%.16 28

0$ 1

OAS
0$ 1

0$0

%.18
%.16
A.t4
%.12

W08

26
%.19 3$ 0.49
<.17 32 0$3
%.14 29 0$6
%.12 29 0$2
4LIO 35 0.44
4.08 41 0$0
%.06 52 0 58
%.03 52 0.62

12

10
10
12
14

18
18

%.19 049
%.17 32
%.14 29 0$ 6

0$2%.12 29
A.to 3$ OA4

41 0$0
0$852

%.03 $2 0.62

A.19
%.17
%44
%.12

ass

30

30
35

%.03 62
~0.01 59
0.01 52
0.03 43
0.05 46
0.07 25

0.71
0.77
0.80
0.70
0$2
0.42

21

18
15
16

%.01 59
0.01 52
0.03 43
0.05 46
0.07 25

0.71

0$0
0.70
0$ 2

%.01
OAII

0$$

52
49

36

21

61 0.69
0 01 58 0.75
0.03 52 0.78
0.0544 0.69
0.07 47 0$ 1

0.10 35 OA2

21
20
18
15
16
12

%.01
0.01
0.03

0.07
0.10

58
52

47

0.69
0.75
0.78
0.69
0$ 1

OA2

A.ot
001

OA)$

OAI7

52
49

36
40
30

0.09 25
0.12 31
0.14 34
0.16 31
0.18 31

020 31

0.22 28
0.24 25
027 20
0.29 0

OAS

OA2
0.41
029
0.40
039
023
027
0.00

12

10

0.09 25
0.12 31
0.14
0.16 31
0.18 31
020 31
022 28
024 25
027 20
029 0

042
OA1
029
OAO

029

0.12
O.t 4
0.16
0.'I 8

022
024

21

26

21
17

0.12 26 0.44
0.14 32 a43
0.16 35 0.41
0.18 32 0.40
020 32 028
023 32 029
025 29 0$8
027 26 022
029 20 026
0.31 0 0.00

12

10

0.12
0.14

26

0.16 35
0.'18 32

023
025
027

0.31

26

OA1
040

029

026

0.12
0.1 4
0.1 6
0.1 8

OSI

30

17

Max. Volts
Max. Degth (%)

Length (In.)
Av .De h

0.80
62.00
0.66

0$0
52.00
0.66

28.71

Max. Volts
Max. Deoth (ts)

Length gn.)
Av De h

0,78
61.00
0.67

0.78
62.00
0.67

29.60



Table JQ (continued)
Sample 2- 2H

Laboratory Specimen NDE Analysis

Unad stedNDE

Crackt-MR+Point Analyst3 Crack 1- MR+ Point - Analyst 4

Unadusted NDE
Axrat

Position
%.40

Phase
An le LenVolts

0.00 0 41.40

Anal with Ad ustments
Volts Len h'" De

h"'40

Axial
Poskicn

%.29 0
h Volts

W.29

Rnal with Ad ustments
Len hor Deh Volts

%.27
%.25
41.23

10
10
23

10
27
14
18

0.19 4 <.38
0,22 4 4I.36
027 7 4I.34
0.36 3 &32
0.37 4

8 427
0.42 5 %.25
0.36 6 41.23

10
10

10
27
14
18

0.19

0'~
0$6
0$7 a$ 0

OA2
0$6

10
10

10
26
13
17

%.27 22 028
%.25 25 0.33
4I.23 27 0.37
%.2 I 30 0.39
A.td 27 038
%.18 30 039
&.14 33 0.41
%.12 30 0.42

10

10

12

4I.27
%.25 25

%.12

W.23 27
4I.21
A.t8 27
<.16 30

048

0$ 9

0$ 9
OAI
OA2

A.td
4t.t 6
4I.14
W.I2

18
21

28
25

%.2 I 14 0.52 5 W21 14 0$2 13 %.10 27 0.44 10 A.to 27
%.19
N. I6

21
27

0.49 ' WI9
0.47 8 R.t 6
0.59 3 41.14

21
27

OA9
OA7
0$9

4t.t 6
4.14

20
26

&.08 33 0.44
%.06 42 0.55
%.03 45 0.71

15
16 45 0.71

%.08 28

%.12 055 2 %12 0$5 %.12 %.01 51 0.78 18 %.01 51 0.78 A.ot
<.I0

<.05

10
18
31

046 %.10
0.55 6 %.08
0.66 9 %.05

10
18
31

0$5
4.1 0 10

17
30

0.01 55 0.74
61 0.690.03

0.05 55 0.62

19
21

0.01
0.03
0.05

55
61
55

0.74
069
0.62

0$ 1 46
51

23 0.74 7 %.03 23 O.74 4I.03 0.07 48 0$8 17 0.07 0$7 40
%.01 42 0.82 12 %.01 42 0$2 <.Ot 40 0.09 42 0.49 15 0.09 42 OA9
0.01 0.82 13 0.01 0$2 OAII 0.11 33 0.44 12 0.11 0.11

0.03
0.05

0.10
0.'l2

44

23

0.84 13 0.03
0.72 10 0.05

10 0.08
3 0.'IO

0.56
0.52
0.42 7 0.12

35

23

0.72
0$6

OA2

0$8
0.1 0
0.1 2

i 42 0.14 27 0$3
27 0.560.16

0.18 30 0.53
020 33 OA9
0%1 36 0.48

'IO

10

12
13

0.14
0.16
0.18
0>0
Odt

27
27

049

0.1 4
0.16
0.1 8

021 30
0.14 27 0.37 8 0.14 27 0.14 26 022 36 0.49 13 049
0.16
0.19
021

26
27
22

0.40 8 0.16
038 8 0.19
0.36 7 021

27
OAO

0$6

0.1 6
0.19
021 21

026 36 0.44
028 33 0.40
0$ 1 27 039

13
'12

10

OZB
OXS
0$ 1 27

OA4
040
0$9

026
028
031

023
025

10
10

OA5
OA3

023
025

10
10

045 10
10

0$3 25 0$7
0$5 25 029

0$3
0$5

25
25

21

027 14 0.34 5 027 13 0$7 0.00 0$7
0.30 0.00 0 030

Max. Volts
Max. Depth (%)

Length gn.)
Av De h

0$4
46.00
0.70

20.14

0$0
0$4

44.00
0.70
19M

Max. Volts
Max. Depth (%)

Length gn.)
Av .De

0.78
61.00
0.68

33.87

0.78
51.00
0$6

2L32



Table J-5
Sample 3-1H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point - Analyst 1

Una usted NDE

Crack1- MR+ Point-Analyst 2

Una usted NDE
Axtat

Position De

Phase Final with Ad ustments
Volts e Volts Len <ot De thto>

NO DATA %.15
4L12
4t.t0

De Volts
0.00
0.47
045

Phase
le Volts

0.00
OA7

Final with Ad ustments
De tht'en

%.15
%.12

4t.05

.01
0.02
0.04
0.06
0.08
0.11
0.13
0.16

17

26
20
26

26
17

26

0.86
1Z7

1.07
0.76
0$4
0.41
0.00

127

1.60

1.07
0.76
064
OA1
0.00

4LOS
4t.05

HALO 1

0.08
0.1 1

0.13
0.16

Max. Volts
Max. Depth (%)

Length (ln.)
Av.De th%

17

26
20

26
17
20
26

1.60
26.0
081
18.13



TableJ-5 (continued)
Sample 3-1H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point - Analyst 3 Crack 1 - MR+ Point- Analyst 4

unad stedNDE
Axat Phase Rnal with Ad ltsttllents

position De h Volts An ie Len ~ De h Volta Len h~ De het
NO DATA

UnadustedNDE
Axial Phase

Poskion De h Volts An le
NO DATA

Rnal whh Ad us'tttlents
h Votta Len h"'e h"'



Table J%
Sample 3-2H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point-Analyst 1

Una usted NDE

Crack 1 - MA+Point- Analyst 2

Una usted NDE
Axel

Position
Phase Final with Ad'ustments

Volts e Votts Lan "'h'"
NO DATA

Axial
Position

41.16
41.1 4

De

26
23

Voas
0.00
0.35
0.45

Phase

e Volts
Final with Ad'ustments

l.en
%.18
%.16
%.14

dti»

26

%.11

0.00
0.03
0.05
0.07
0.10
0.12

17
20
17
17
23
29
29
35
35
20

080
0.70

1.21
1.32

1.15
0.72
038
0.31
0.00

10
10
12
12

050
0.70

141
122

1.1 5

028
021
0.00

%.11

%.07

%.02

0.03
0.05
0.07
0.1

0.12
Max. Volts

Max. Dopth (%)
Length (ln.)

Av.oe th%

17

17
17

20

1M
35.00
0.30

2252



Table SW (continued)
Sample 3- 2H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point -Analyst 3 Crack1 ~ MR+ Point ~ Analyst 4

Axial
Posnion

Unad usted NDE
Phase Final with Ad'ustments

Death Volts e Volts Len ' De th'"
NO DATA

Unad usted NDE

Axial Phase
Position De h Volts e

NO DATA

Final with Ad'ustments
Volts Len e'h"



Table J-7
Sample 3-5H

Laboratory Specimen NDE Analysis

Crack1 - MR+ Point-Analyst 1 Ctack1 ~ MR+ Point-Analyst 2

Una usted NDE Unad usted NDE
Axial

Position
Phase Final with Ad ustments

De th Volts le Volts Len "'e th'
NO DATA

Axial
Position De h

Phase Final with Ad ustments
Volts le Volts Len > De the>

NDD



Table J-7 (continued)
Sample 3-5H

Laboratory Specimen NDE Analysis

Axial
Position

NDD

Crack 1 ~ MR + Point - Analyst 3

Una usted NDE
Phase Final with Ad ustments

D h Volts An le Volts Lon "'e th"r

Crack 1 - MR + Point - Analyst 4

Una usted NDE
Axial Phase Final with Ad ustments

Position 0 h Volts le Volts Le > De th< >

NO DATA



Table J4
Sample 4-1H

Laboratory Specimen NDE Analysis

Crack 1 -MR+Point-Analyst1

Una usted NDE

Crack 1- MR+ Point- Analyst 2

Una usted NDE
Axial

Position
Phase Final with Ad'ustments

D Volts le Volts Len ~ De thea
NO DATA A.t3

Volts
0.00

Phase
e Volts

0.00

Final with Ad ustments
De thu>

%.13
4t.t t
0.08

0.01
0.03
0.06
0.08
0.10
0.1 3
0.15
0.1 7

47
47

49
47
52
61

55
61

0%4
044
0.97

1.1 0

0.89
0.53
0.39
0.39
046
0.32
0.00

16
16
20
20
19
17
16
18
21
19
21
22

0%4
0.84
0.97

1.1 0

0.89
0.53

~ OM
0.39
0.36
0.32
0.00

%.11
%.08

%.01
0.01

0.08
0.1 0
0.13
0.15
0.17

Max. Volts
htax. Degth (%)

Length (in.)
Av .De th %

47
47

58
55
49
47
52
61
55
61

1.10
64.00
020

50.63



Table JW (continued)
Sample 4-1H

Laboratory Specimen NDE Analysis

Crack1- MR+ Point-Analyst 3 Crack 1 - MR+ Point- Analyst 4

Unad'usted NDE Una usted NDE
ANal

Position De th
Phase

Volts e
NO DATA

Final with Ad'tments
Volts Len +'h'm Axial

Position 0
Phase Final with Ad'ustments

Volts e Votts Len "'h
NO DATA



Table J-9
Sample 4- 2H

Laboratory Specimen NDE Analysis

Crack 1 -MR+Point-Analyst1 Crsck1- MR+ Poht-Analyst 2

Axial
Position

Unad usted NDE
Phase Final with Ad'ustments

De th Volts ie Vohs Len <~> De th">
NO DATA

Axial
Position

A.23

Unad'usted NDE

De h Vohs
0.00

Phase
le Volts

0.00

Final with Ad ustments
De th<'>Len

4>.21
4>.18

52 0.61
1.07

52 0.61
1.07

52
4>.1 8 '8

4>.t 6
4>.14
%.11

%.07

0.00
0.03
0.05
0.07

0.10
0.12
0.14
0.17
0.19
0.21

61
61

49
47

47
49
47
47
49
41

41

1.74

252
2.40
2.41
2.45
241
2.14
2.10

1A2

0.62
OA3
038
0.00

61

61

55
49
47

47
49
47
47
49
41

41

1.74
245

2.52
2.40
2.41
2.45
2.31
2.14
2.10

1.42

0.62
0.43

0.00

4>.1 6
W.1 4
%.11

4.07

4>.02
0.00

0.05
0.07
0.1

0.1 2
0.1 4
0.17
0.19
021

Max. Volts
Max. DePth (%)

Length (in.)
Av. th%

61
61

55
49
47

47
49
47
47

49.00
41.00
38.00
38.00

41

61.00
OA4



Table J-9 (continued)
Sample 4-2H

Laboratory Specimen NDE Analysis

Crack1 ~ MR+ Point ~ Analyst 3

Unad'usted NDE

Crack 1 - MR+ Point- Analyst 4

Unad'usted NDE
Axial

Position De th
Phase Final with Ad'ustments

Volts Ie Volts Len e> De the>
NO DATA

Axial
Position De th

Phase Final with Ad ustments
Volts e Volts Len t > De the>

NO DATA



Table J-10
Sample 4- 3H

Laboratory Specimen NDE Analysis

Crack1-MR+Point-Analyst1 Crack 1- MR+ Point - Analyst 2

Una usted NDE Una usted NDE
Aeal

Position D th
Phase Final with Ad ustments

Volts e Volts Len ' De th'
NO DATA

Phase Final with Ad ustments
Volts e Volts Len ' De th~

NO DATA



Table J-10 (continued)
Sample 4-3H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point - Analyst 3

Unad usted NDE
Axial Phase Final with Ad'ustments

Position D th Volts e Volts Len ~ De
th~'DD

Crack 1- MR+ Point - Analyst 4

Una usted NDE
Phase Final with Ad'ustments

Voits e Volts len 'e
th"'O

DATA

J-20



Table J-11

Sample 4-5H
Laboratory Specimen NDE Analysis

Crack1- MR+ Point- Analyst 1

Unad'usted NDE

Crack 1 - MR+ Poin- Analyst 2

Unad'usted NDE
Axial

Position
Phase Final with Ad ustments

De h Volts e Volts Len h'«l De th'
Axial

Position De lh Volts
Phase

le
Final with Ad'ustments

Volts Len the>
NO DATA

<.19 26 025 26 025 %.19
%.17
%.14
4t.t2

%.07

23

26
32
32

029
0.41
0.70
0.97
1.12

23

26
OA1
0.70
0.97
1.1 2

4.17
%.14
<.12

%.07

26
32
32

%.05 26
%.03 26

1.12
1.19
1ZO

26
26
31

1.1 2
1.1 9
120

%.05
~0.03 26

32
0.02 41 1;17 41 1.1 7 0.02 41
0.04 49
0.07
OAS 47

1Z6
103
0.85

49

47

0.04
0.07
0.09

49

47
0.11 52 0.47 52 OA7 0.11 52
0.14 49 036 49 0.14

0.16
49

Max. Volts
Max. Depth (/)

Length (in.)
Av . De th «/

lM
52.00
027

33A3



Table J-11 (continued)
Sample 4-5H

Laboratory Specimen NDE Analysis

Crack1 ~ MR+ Point- Analyst 3

Una usted NDE

Crack1- MR+ Point- Analyst 4

Unad usted NDE
Axial

Position De
Phase

Voas le
NO DATA

Final with Ad ustments
Volts Len t De th"l

Phase Final with Ad ustments
Volts e Volts L "'e th"l

NO DATA

J-22



Unad stedNDE

Crack 1 -MR+ Point-Analyst1

TableJ-12
Sample 5-2H

Laboratory Specimen NDE Analysis

Crack 1 MR+ Potnt Analyst 2

Unad stedNDE
ANat

Poslten
Phase Rnal with Ad ustments

h Voaa An le L 4 De h Volts Len hm De her
Axial

Positen Votre
Rnal with Ad ustments

Lan h De h'"Volts
NO DATA ~0.16 0 0.00 <.16 0.00 A.t6

<.14 41 0.12 13 %.14 41 0.12 %.14 37
%.12
%.10 47

0.13
020

'l4
15

%.12
47

0.13 W.t2 40

029 15 %.08 47

%.04 55

%.01
0.43
0.42

16 %.06 50
55

16 %.03 50
18 %01 53

OAO

OA2 %.01

4$

4$
48

0.01 47
OAQ 50
0.05 50
0.07 50
0.09 53
0.11

0.40
OAO

027
023
0.00

15 0.01
16 0.03
16
16
17

0.11

47 OAO
OAO

0.01

041$
OAt7

0.1 1

4$
4$
4$
48

Mruc. Volts
Max. Depth +

Length ttn.)
Av De

0.43
55.00
027

45.24

OA3
50.00
027

41.1 3

J-23



Table J-12 (continued)
Sample 5- 2H

Laboratory Specimen NDE Analysis

Unsdusted NDE

Cock 1- MR+ Point- Analyst 3 Crack 1 MR+ Point- Analyst 4

U sled NDE
Aeal

Possen
%.16
%.14

Volts
0.00

23 0.16 16

t.en
4.16
%.14 23

h Volts Lan h'o
%.16

0.16 %.14

De lo>

21

Rnsl with Ad ustntents Axutt
Possion

Phase
Volts

NO DATA

Rnsl wlOl Ad ustnlenta
h~ De h Volts Len ho De

%.12
A.to

28 0>3
23 032

17
16

%.12
%.10

28
23

%32
042 A.to

26
21

19 038 15 19 ODS WOS 18
29 0.43
27 0.47

17
17

%.05
OA7 4.03

0.01 19 0.46 15 <.Ot 19 OA6 %.01 18
0.01 23 0.45 16 0.01 23 Oxt1 21
0.03 29 0.44 17 0.03 Oxa
0.05 25 0.45 16 25 OAS OA)5

007
0.09
0.11

25 042
27 037

0.00

16
17

0.07
0.09
0.11

25 OA2
047 Ol)9

0.1 1

Max. Volts
Msx. Depth ty)

Length tin.)
Av .De h

0.47
29.00
027

22.89

OA7
273)0
027
2141

J-24



i

Unsd Sled NDE

Crack 1- MR+ Point - Analyst 1

Table J-13
Sample 5-3H

Laboratory Specimen NDE Analysis

Crack 1- MA+Potnt- Anstrst 2

Unsd StedNDE
Axial

Posit'en
Phase

Vote An le Len
NO DATA

Rnsl with Ad Ustlnents
Votts Lan» De

4 tt 0
Volts
0.00

Volts
OA)0

De h»
Rnsl with Ad ustrnents

<.09 41

%.07 38
%.05 41

<.02 53
0.00 55
0.02 53
0.04 50
0.06 47
0.08 55
0.10 0

0.16
025
032
0.33
032

0.32
028
023
0.17
0.00

13
12

17
17
18
17
16
15
18

<.09 41

.07
41

<.04 53

55
0.02 53
0.04 50
0.06 47
0.08 55
0.1

0.1 6

032
033
032
032
032
028
023
0.17

%.09

0.02

0.06
OA)8

0.1

40
37
40
51
51

51
48
45

Mroc. Volts
Max. DePth (%)

Length ttn.)
Av De

OM
55.00
021

OM
53.00
021

42AS

J-25



Table J-13 (continued)
Sample 5- 3H

Laboratory Specimen NDE Analysis

Aeat
Position

Unad stedNDE

Volts
0.00

Ctack 1 - MR+ Point- Analyst 3

Rnal wtth Ad Us1ttlents
Volts Lan ~ De
0.00 %.03

Ctackl Mit+Pctnt ~ Analyst4

Unad'ted NDE
Awat Phase

Position De h Vohs
NO DATA

Rnal with Ad usttnents
Volts Lan h ~ De hte

41.01

0.01
0.03

19
17
21

0.19
028
035

12 %.01
0.01

14

19
17
21

0.1 9
OBS

W.ot
Olt1

18
16
20

0.05
0.07

0.11
0.14
0.16
0.18

26.5
26.5
28.5
26.5

25
23

036

037
0.37

027
000

14
15
16
14
14
14

0.05
0.07

0.11
(k1 4

0.16
0.18

27

29
27
25
23

0%6
036

OD7

04>5
0.07

0.11
0.14
0.16
0.18

25

21

Max. Volts
Max. Depth (~l)

Length ttn.)
Av .De h

0.37
28.50
021

21.51

037
2650
021

20.00

J-26



Table J-14

Sample 5-4H
Laboratory Specimen NDE Analysis

Ctack 1 ~ MR+ Point - Analyst 1 Crack 1 - MR+ Point ~ Analyst 2

Unsd ted NDE
Axet Phase

Position De Volts An te Len
Rnal with Ad ustments

h Volts Len h"'e hut

Unsd stedNDE

h Volts
Rnal with Ad ustments

Len + De h Volts Len hm De ht"
NO DATA 47.08 0

%.07 28
0.00
0.14

%.08 0 0.00
%.07 28 0.14

%.08
%.07

%.05 41 0.16 13 %.05 41 0.16
<.03 38 0.23
<.01 50 029
0.01 50 0.33

35 0.39

12
16
16

<.03 38 0~
R.ot 50 0~
0.01 50 083
003 35 OD9

4.01
0.01

42
42

OAO0.05
0.06 47 0~

0.05
0.06

44 OAO
47 ODS

0.05
0.06 39

0.10 38 0.19
0.12 53 0.14
0.14 53 0.12

0.08 38 005 12
12
17
17

0.08 38 025
0.1 38 0.19

0.12 53 0.14
0.14 53 0.12

0.08
0.1

0.12
0.14

32
32

0.16 0.10 14 0.16 44 0.1 0 0.16 37
0.18 0.00

Max. Volts
Max. Depth (%)

Length (ltL)
Av .De h

0.18 0 OAto
0.40

53.00
026

40.71

0.18
OAO

44.00
026

33.80

J-27



Table J-14 (continued)
Sample 5- 4H

Laboratory Specimen NDE Analysis

Axial
Position

Unad stedNDE

Volts

Crack1 MA+Point-Analyst3

Rnal with Ad ustments
Voha Len» De h»

Crack 1- MR+ Point- Analyst 4

Unsd stedNDE
Axial Phase

position De h Volts An Ie Len htn De
Rnal wtth Ad ustments

Volts Lan h» De hre
%.18
%.16
%.14
%.12

26
0.00 0 %.18
0.11 16 %.16
0.18 18 <.14
0.13 19 <.12
0.18 10

26

8.5

4t.t 6
0.1 1 4t.t 6
0.16 4t.t 4
0.13 +.t 2
0.18 A.t0

14

21

NO DATA

19 021 14 19 041

%.05

%.01
19

24.5

032 7
023 17 %.05
033 15
0.40 16 %.01

30
19

24.5

OD2

OAO 4.01

17

14
0.01 15 0.46 13 0.01 15 OA6 OA)1

0.03
0.05
0.07

21
23
17

0.47 15 0.03
0.40 15 0.05
041 12.5 0.07

21
23
17

OA7
OAO
04$

OA)5

12
13

0.09 19 024 14 0.09 19 024
0.11 17 0.19 14 0.11 '17 0.19 0.11
0.13 0.16 13 0.13 19 0.1 6 0.13
0.15
0.17

21

0.00 0
Max. Volta

Max. Depth (%)
Length (In.)

Av De h

0.17
0.13 14 0.15 21

0.47
38.00
Oa5
19.63

0.13 0.15
0.00 0.17

12

OA7
21.00
OM

1 OA5

J-28



Table J-15
Sample 5- 5H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point- Analyst1 Crack 1- MA+Point-Analyst 2

Unad stedNDE Unsdffsted NDE
Axial

Position De
Phase

Volts An te L h
Rnsl vftth Ad tfstfnents

Volts Len ef De h~
Axfat

Pos'sion Volts
Rflslwith Ad tfstfnents

Volts Len h~ De
h"'O

DATA
41.1 0

0.00 0
0.10 13

1031 0.11
140.13

0.16
53 019 17

0 0.00 %.11
41 0.10 A.t
31 0.11 %.0$
44 0.13 %.06
35 0.16 %.04
53 0.1 9 %.02

32

42
53 021 17 42
67 0%0 22 002 67 ONO 0.02

0.07

53 019 17
64 0.13 2 1

53 0.10 17

0.04

0.07

53 0.19
64 0.13 0.05
53 0.10 0.07
0 0410 0.09

42
51
42

Max. Volts
Max. Depth (%)

Length gn.)
Av .De

02l
67.00
020

45,45

021
53.00
020

3$.95

J-29



Table J-15 (continued)
Sample 5- 5H

Laboratory Specimen NDE Analysis

Unsd stedNDE

Crack 1 -MR+ Point-Analyst 3 Crack 1 ~ MR+ Point Analyst 4

Unad usted NDE
Axal

Posdion h Volts
Rnsl with Ad ustments

ten m De ho>Volts
ANsl

Posdion De
Pnase

Voks ie ten
Rnsl letth Ad ustments

Volts tan h'" De hre
%.13 0.00

19 0.15
13 0.15

14
%.13 0
A.t1 19 0.15
%.09 13 0.1 5

<.1 3
14
10

NO DATA

<.07 19 0.18 13 %.07 19 0.18 14
%.05 13 022

26.5 025
<.01 28.5 027

101
15
15

%.05 13
%.03 26.5 025
.01 28.5 027 A.ot

10
10
21

0.01 24.5 028 14 0.01 24.5 028 041
0.03 26.5 027
0.05 33.5 020

28.5 0.170.07

14
17
15

0.03 26.5 027
0.05 33.5 020
0.07 28.5 0.17

19

21
0.09 0 023 0.09 0 023
0.10
0.12

22 0.08
0 0.00

15 0.10 22 0.08
0.12

0.10
0.12

'l6

Max. Volts
Max. Depth (%)

4ngth gn,)
A De

028
33.50
025
19.88

028
2450
025
1444

J-30



Unad stedNDE

Crack 1-MR+ Point-Analyst1

Table J-16
Sample 7- 2H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point- Analyst 2

Unadusted NDE
Axel

Position
W.22

Voxs
0.00

De Volts Lan h»
0$0

De h»
Rnsl with Ad ustments Axial

Posit'en
%.19 0.00 0 %.19

«>

Rnal with Ad ustments
Volts Lan h» De h»
0$0 %.19

23 0.16 8 %.19 0.16 <.19 18 %.16 0$3 13 %.16 0$3 R.16 30
%.17
<.15
%.13

28
37

37

021 10
0$3 13

130.43
0.56 13

%.17
%.1 5
<.13

28
37
37
37

OXt %.17
A.t5
%.13

28
28
28

4.14
%.12
47.10 41

0.42 13
0$4 13
0.78 14

15

%.14

41

OA2 4.14
0$ 4 %.12
0.78 W.t
OAI3 %.08

30
30

40
43
45

060 14
0.96 15

160.92 46

0$0
0$6
0.92 %.04

31

35 <.01

47
49
47

0.90 16
170.87

0.87 16 %.01

47
49
47

0.90 %.05
0$7 %.03
0$7 W.ot

39
38

0.02
0.04

46
49
46

0.89 17

0$9 16

0.68 17

0$2 16

0.00
0.02
0.04

49
46
49
46

0$9
OAI9

0$2

%.02 38

38
35

0.01
0.03
0.05

49
47
49
SS

0.85 17
0$0 16

17
0$5 19

0.01
0.03
0.05
0.08

49
47
49
55

0$ 5 OAI1

0$0 OAa
0.68 OAIS

0$5 OAIB

39
38
39

0.06
0.09
0.11
0.13
0.15
0.17
0.19
021
024

49

40

25
23
17

0.70 17

056 19
0.41 15
033 14
024 12
0.19 9
015 8
0.10
OAO 0

Max. Volts
Max. Depth (%)

Length tin.)
Av .De h

0.06
0.09
0.11
0.13
0.15
0.17

49

25.00

17

0.96
56.00
OA6

35.87

0.70

OAt

024
0.19
0.15
0.1 0

0.11
0.13
0.1 5
0.17
0.19
021
024

38

31
26
19
16
13

0$6
43.00
0$ 6

27$ 4

0.10
0.12
0.14

0.40 15
14

0.00 0

Max. Volts
Max. Depth +)

Length ttIL)
Av .De h

0.1
0.12
0.14

41

0.93
55.00
0$3

41.53

OAO 0.1
032 0.12
OAO 0.14

35

0$3
44AIO
0$3
m22



Table J-16 (continued)
Sample 7- 2H

Laboratory Specimen NDE Analysis

Unad stedNDE

Crack 1 ~ MR+ Point - Analyst 3 Crackl MR+Point-Anatyst4

Unsdus ed NDE
Axrsl

Poss'en Volts
pnase
An le Len De

Rnal wtth Ad ustrnents
Lan hrn De hreVolts

Axial
Position De Volts

Rnal with Ad ustrnents
Len .h~ De " Volts Len h~ De h»

%.27 0 <.27 %.17 0 0.00 %.17 0 0.00 %57
A 24 18 0.11 %24 18 0.11 16 %.15 27 0.19 10 %.15 27 0.1 9 %.15

%.18

14
23

0.15
020
053 10 %.18

14
23

0.1 5
020

%AS
21
31

%.13 33 026
%.11 39 024
4.09 42 0.44

12
14
15

%.13 33
39

026 %.13
4tdl

31

39
%.16 31 0.42 4.16 31 OA2 %56 28 %.07 4S 058 17 4r.07 4.07 45
41.13 31 0.54 31 %53 28 %.04 48 0.71 17 4S 0.71 45

%.07
%.05

42
46
42

0.77
0.94
0.91
0.89
0.90

10 R.t t
12 <.09
13 4.07
12 %.05

42
46
42

0.91
059

%.07
%.05

31
38
42
38

45 0.83
O.CO 48 0.88

48 0.88
0.04 48 0.89

45

16
17
17
17
16

000
0.02
0.04
0.06

45

45

053
OAS
058
059

0416

42
45
45
45
42

0.00 46 0.89 13 O.CO 46 42 0.08 42 0.93 42 053 04ts 39
0.02
0.04
0.06
0.09

42

42
27

0.84
0.71
059
0.46

12

12

0.02

0.06

42

42
0.71
059

0.02 0.11 39 0.75
0.13 36 053
0.15 33 0.41
0.17 36 051

14
13
12
13

0.11
0.13
0.15
0.17

39 0.75
36 053
33 OA1
36 051

0.11
0.13
0.15
0.17

31

0.11 14 0.39 0.11 14 029 0.1 1 13 0.19 27 0.19 10 0.19 27 0.19 0.1 9
0.13
0.15
0.17

10
020
020
0.00

0.13
0.15
0.17

10
050
020

0.13
0.1 5
0.17

021 27 0.15
023 0 0.00

10 021
023

27 0.15 021
023

Max. Vohs
Max. Depth (%)

Length On.)
Av .De h

0.94
46.00
0.44

28.88

0.94
42AXt
OA4
2L38

Max. Volts
Max. Depth (%)

Length (trL)
Av De

tL93
48.00
0.40

37.76

0.93
MOO
OAO

35AO

J-32



Unad stedNDE

Crack 1- MR+ Point - Analyst 1

Table J-17
Sample 7- 4H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point Analyst 2

Una sted NOE
Axial

Position Vats
0.00 0

Volts Len h»
OAto %.11

De h»
Final wtth Ad ustments Axial

Poslten De h Volts
0.00

Phase
An Len + De hre Volts

0.00
Len h» De ho>

Rnal with Ad Ustments

<.07
17
40

0.15 6
022 14 %.07

'l7
40

0.15
0~ %.07

16 41
%.02 61

022
026

14
21 026 %.02

39

W.ol
7l
68

0.27 21 <.05
0.28 24
0.29 23 .01

71 0~ <.03
029 <.Ot

59

0.05 55

0.01 70
0.03 67

027
029
026

24 027
029
026

OAI1

OA)5

67

0.02 56 0.26 19 0.02 56 026 OA12 0.07 35 OM 12 020 OAl7
0.04
006

0.20 12
0.00 0

Max. Volts
Max. Depth (%)

Length (tn.)
Av De h

0.04
0.06

029
71.00
0.17

44.59

OW
QLOO

0.17
42.70

0.09 0
Max. Volts

Max. Depth (%
Length (llL)

Av .De

029
7a00
0.15

48.23

0.00
049

67.00
0.1 5

46.17
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Table J-17 (continued)
Sample 7-4H

Laboratory Specimen NDE Analysis

Unadusted NDE

Crack 1 ~ MR+ Point- Analyst 3 Crack 1-MRt Point Analyst4

Unadusted NDE
Axial

Pourion
<.07 0.00

Phase
le L h+

<.07 0
Volts Lan hm

%.07
De h'u

Rnal with Ad ustments Axat
Position

Phase
Volts An le L h+

NO DATA

Rnal with Ad ustments
hl» Volts Lan h~ De hru

<.05
<.03
%.0 1

22
45

024
029

<.05 22
13 %.03 45
15 %.01 54

024 %.05

%.01
18
22

0.01
0.03
0.04

47

57

023
024

13

16

0.01

0.04

47

57

023 19

0.06 15 025 0.06 15
0.08 0 0.08

Max. Volts
Max. Depth (%)

Length (In.)
Av De h

024
57.00
0.15

024
23.00
0.15
13.07
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Table J-18
Sample 7-5H

Laboratory Specimen NDE Analysis

Unad ted NDE

Crack 1- MA+Pdnt- Analyst 1 Crack 1 MA+Pdnt- Analyst 2

Unad ed NDE
A)oat

Position Vohs
0.00 0 <.08

Volts Len hm

%.08
De hu

Rnal with Ad ustments Axial
Position De h Vohs

0.00

«) Volts
0.00

De h(')
Final with Ad ustments

<.Ot

37
87
97

0.17 13
0.17
0.14 38 <.Ot

37
87

A.ot 86
67

0.03 98

0.16
0.17
0.14

13
23

<.02 38
67

0.16
0.17
0.14

%.02 26
45
66

0.01
0.03
0.05

98
31

0.13 36
0.08 11

0.00 0

001

0.0$

98
31

OA)1

28
0.05
0.07

0.12
0.00

36 0.05
0.07

0.12
0.00

04)5
04)7

Max. Volts
Max. Depth (%)

Length ttn.)
Av De h

0.17
98.00
0.13

0.17
87A)0
0.13

54.08

Max. Volts
Max. Depth ttt)

Length tire)
Av De h

0.17
99.00
0.11

62.41

0.17
67.00
0.11

4224
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Table J-18 (continued)
Sample 7-5H

Laboratory Specimen NDE Analysis

Uneducated

NDE

Crack1 MR+Potnt Analyst3 Crack 1-MR+ Point Analyst4

Unad stedNDE
AxIst

Position

0.02
0.04
0.06

Vohs
0 0.00
2 025
38 024
38 02t
0 0.00

Phase
An Len h'n

0.02
0.04
0.06

Volts Len hut De t<"

025
024
02l

Rnsl whh Ad ustrnents Aeat Phase Rnal whh Ad ustntents
Position De Volts An te hte Votts Lan h» De hw

NO DATA

Max. Volts
Max. Depth (%)

Length ttn.)
Av .De h

025
3tLOO
0.06
1 9.50

0~
2.00
0.08
1 xt3
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Table J-19

Sample 8-4H
Laboratory Specimen NDE Analysis

Clack 1- MR+ Point - Analyst 1 Crack 1-MR+Potnt Analyst2

Axial
Position

unsd sled NDE

h Volts
Rnsl with Ad ustments

Len h» De h»

Unsd usted NDE
Anat Phase Final with Ad'usnnents

Position De Volts le Lenoth» " Volts Len h» De h»
%.12
%.10

0.01
0.03
0.05

0.00
46 024
49 025
40 026
31 026
46 028
34 026
23 025
25 0.23

16
17
14

16
12

%12 0
<.10 46

49
%.06 40

31
<.02 46
0.01 34

23
0.05 25

Olio
024

026
026
026
026

023

W.12

%.08

%.02
0.01

OA)5

46

32

NDD

0.07 43 020 15 0.07 43 020 Oily 40

0.11
43 0.18
0 0.00

15 0.09 43
0.11

0.18
0.1 1

40

Max. Volts
Max. DePth (%)

Length gn.)
Av .De h

026
49.00
023

34.78

026
48.00
023

32.65

J-37



Table J-19 (continued)
Sample 8- 4H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point- Analyst 3 Crack 1 ~ MR+ Point ~ Analyst 4

Atoat
Poskion

Unad sled NDE

Volts
0 0.00

Votts 4n h»
0.00 4.06

De h»
Rnal with Ad ustments Axial

Position

Unad veed NDE

Volts
020 16

Rnal wnh Ad Ustments
Volts 4n» De h»
020 %.08

0.02
0.04
0.07
0.09

l9 024
14 026
23 027
19 027
7 026
8 024
0 0.00

19
%.02 14

23
19

0.04
0.07 8
0.09

027
026
024

0.02

024
026 %.02

16

19
16

%.01
0.01

0.05
0.07
0.09
0.11

25
25

48

024
028 9
026
025 'l7
026 12
024 13
025 17
023 17

%.05

%.01
0.01
0.03
0.05
0.07
0.09
0.11

25
25

024 4.05
026 %.03
026 4.01
025 OAI1

026 0.03
024 0.05
025 0.07
023 0.09

0.11

17
17

Max. Volta
Max. Depth (%)

4ngth gn.)
Av .De h

027
23.00
0.15
12.50

027
19.00
0.15
1(L33

Max, Volts
Max. Depth +)

4ngth gn.)
Av De h

026
4k00
0.1 9

31.50

026
33.00
0.1 9

21.66
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Table J-20

Sample 8-5H
Laboratory Specimen NDE Analysis

Crack 1-MR+ Point Analyst1 Crack 1- MR+ Point- Analyst 2

Atoat
Posnkn

Unsd sted NDE

De Volts
0 0.00 0

Len h» Volts Lan
hn'AO

A.1 2
De h»

Float with Ad ustments Axial
Position

Unad stedNDE
Phase Rnsl with Ad ustments

h Volts le Len '" De "'olts Len h» De
NDD

%.10 49 0.12 17
43 0.17 15
49 020
49 022 17
40 025 14

0.1 2
0.17 %.08

%.02

49

49

40
000
0.03
0.05
0.07
0.09
0.11
0.13
0.15

62 026 21
34 026 12
59 027 20
65 028 22
49 026 17
28 024 10
40 023 14

026
026

028
026
024

0413

0417
0.09
0.11
0.1 3
0.15

62

59
65
49

40

Msx, Volts
Msx. Depth (%)

Lent)lb gts)
Av De h

028
65.00
027

43.78

028
65.00
027

43.78
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Table J-20 (contintjed)
Sample 8- 5H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point - Analyst 3 Crsck1-MA+Point Analyst4

Atcat
Petition

Unad tted NDE

De Volts
0 O.CO

Rnal with Ad Ustments
+ De I'otts Len h'" De

h"'xial
Position

Unad sted NDE

0 022 22

Rnal with Ad ttstments
De h"'e

'" Votts Len
022 4I.OS

%.07

%.01
0.02

0.06
0.08
0.1

0.12
0.15
0.17

38 024
42 025
42 027
34 028
42 029
34 027
49 026
49 026
67 026
53 028
53 029
53 023
0 0.00

12
12
10
12
10
14
14

15
15
15

4.01 42
0.02 34
0.04 49
0.06 49
0.08 6T
0.1

0.12 53
0.15 53
0.17 0

WOT 42
<.05 42

024

027

026
026
026
028

OAIO

4xOT

A.OI

0.10
0.12
0.15
0.17

30

39
39

42
42
42

0.00
0.02

0.06

0.10

3S 023 13
30 025 11

3S 026 13
61 028 21
58 027 20

61 025 21
3S 023 13
0 021 18

0.00
OAI2

SAIS
0.10

61 028
027 " OAI2

64 026 OAI4

61 025 SAIS

36 023 OPS

021 0.1

36 023 %.06
30 025 4.04
36 026 %.02

61

Msx. Volts
Max. Depth (%)

Length gn.)
Av De h

029
67.00
028

42.96

029
53.00
028

33.99

MALVolts
Max. Depth (%)

Length (In.)
Av De

028
64.CO

0.18
42 44

028
61.00
0.1 8

40AS
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Table J-21

Sample 9-5H
Laboratory Specimen NDE Analysis

Unadested NDE

Crsck2-MIt+ Point Analyst1 Crack 2- MR+ Point- Analyst 2

Unad oared NDE
Areal

Position
Phase

h Vorrs le
Rnal whh Ad ostments

Volts Len hm Voas
Rnal with Ad ustments

Vohs 4n rn De h"r

0.01

0 0.00 0
43 OA1 15
40 050 14
40 038 14
0 0.00 0

Max. Volts
'ax.Depth (%)

Length (ln.)
Av.De h 11

0,01
0.03

43
40
40

050
43.00
0.09

31.78

0.00 %.06
OA1
080 %.02
028 OAit
0.00 0.03

40
37

0$0
40.00
0.09

29$ 6

0.02
004
0.06

41

O.CO 0
039 15
OA9 14
097 14
0.00 0

Max. Volts
Max. Depth (%)

Length (ln.)
Av .De h

0.04
0.06

41
41

0.49
44.00
0.09

30 44

0.00
0.39
0.49 0.02
037 OXM
0.00

41

OA9
41

0.09
2L37



Table J-21 (continued)
Sample 9- 5H

Laboratory Specimen NDE Analysis

Unad sled NDE

CracK 2- MR+ Pdnt- Analyst 3 Crack 2- MR+ Pdnt- Analyst 4

Vnad stedNDE
Anal

Posaen
<.07

Volts

34 0.07 10
%.07

34 0.07 +.05 21

Rnal with Ad ustments
Volts Lan h'"

Axial
Posa ion

%.07 0
%.05 42

0.00
081 15

~to oe wt'>

%.07
42

Volts

031

Len hm De
h"'.07

41.05

Rnal with Ad'ustments

54 0.18 14 54 0.18 %.03 %.03 39 0.46 14 39 32
<.Ot 41 044 %.01 0.44 %.01 %.01 42 15 %.01 42 %.01 '4
0.02
0.04

33.5 055 9
43.3333 0.45

0.02
004

33.5 055
4%333 0.45

21 0.01
0.03

48 0>4 17 0.01
0.03

024 0.01 39

0.06 0 0.17 15
Max. Volts

Max. Depth (%)
Length (Irx)

Av .De h

0.06
055
54.00
0.13

0.17
0$$

3350
0.13

21A2

Max. Volts
Max. Depth (5)

Length On.)
Av .De h

0.46
48.00
0.10

34.20

046,
39.00
0.1 0

27.79
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Table 0-22

Sample 10-1H
Laboratory Specimen NDE Analysis

Crack 1-MA+Point-ArWyst 1 Crack 1- MR+ Point - Analyst 2

Axial
Position

Unad sted NDE
Ansi wNlAd Ustments

Len h De '4Volts

Unad ed NDE

Volts
Rnsl wtth Ad ustments

Volts len h" De h'"
4l 51

%.47
.45

0 0.00 0
58 0.83 19

170.9553
SS 1.02 19

OA3
045

AAQ
4AT
+AS 68

%.51

%.47

0.00
52 0.66
47 0.70

0.74

18
16
15

0.66 %.51
0.70 4lA9
0.74 4r.47

52
47

+.41
4l.39
4.37

61 1.14 20
67 1.50 22
72 1.85 24
72 2~ 24

1.1 4
%.41

61

72
72

4.45 41
47
49
47

OM
0.95
0.97

14
16
17
16

056 %.45
0 95 %.43
0.97 A.4

41
47
49
47

%.35

.31

75 2.68 25
75 2.93 25
83 2.55 28

75
75

55 1A6
64 1.80
70 2.14

19
22
24 2.14 N.32

55

70
28

85 2.74 29
80 3.15 27
83 3.09 26

2.74
3.1 5 80

%.28
73 2.43
73 2.45
73 225
79

25
25

2.43 N.3
2.45 %.28
225 <>5
225

73
73
73
79

73 25 2.61 41.21 73
%.18
%.16
%.14
4t.t2
%.10

0.02

0.08
0.10
0.12
0.14
0.17
0.19
021
023
025

88 2.69 30
85 2.68 29
80 2.72 27

27
80 2.12
77 187 26
75 'IS3 25
72 1.87 24
69 2.10 23
77 221 26
77 239 26
75 2.69 25
72 2.69 24
77 2.50 26
80 220 27
83 1.93 28
77 2.01 2S
75 1.87 25
67 1A4 22
72 1.18 24
67 1.01 22
69 0.90 23

2.69

2.12

12r3

2.10

2.69
2.69

2.01
187

1.1 8

1.01

%.18
4l.16
%.14
%.1 2
A.t0

Oxr2

Slabs

0.10
0.1 2
0.1 4
0.1 7
0.19
0>t

69

75

80

75
67

69

%.17
<.15
4t.t3

0.03
0.05
007

0.11
0.13
0.15
0.18

024
026

70 1.95
67 2.09
67 220
64 2.42
64 2.42
64 2.35
70 1.98
70 1.84
64 1.76
64 1.63

70 2.93
73 2$5
79 2.60
76 2AS
79 2.46
76 2.41
76 2.18
79 1.90
79 1.74
78 1.77
70

24
25

26
26
27
27

24
24

23

22
24
24
22
22
23

%.19
%.17

2.60 %.15
2A5 %.13
2A6 A.t
2A1 <.08
2.18

1.74
1.77 0
181
1.95 0.05
2.09 0.07
220 0.09
2.42 0.11
2.42 0.13

0.1 5235
1.98 0.1S
1.84 04
1.76 0.22
1.63 0.24
1.36 0.26

70
73
79
76
79
76
76
79
79
76
70
70
67
67

70
70

67
027
029

69 0.82
0.00

23 042 69 028
031

70 24 1.08 0.28
0.90 0.31

70

Max. Volts
Max. Depth ttt)

Length grL)
Av

315
SHOO

OAR
72.74

033
035
037
039
0.41

67

61

0.74
0.61
OA9
0.40

23

21

0.74
0.61 035
OAQ 037
0.40 039
0.00 0.41

61
0.00

Max. Volts
Max. Depth (%)

Length gn.)
Av De h

2.93
79.00
0.94



Table J-22 (continued)
Sample 10-1H

Laboratory Specimen NDE Analysis

Crackt MR+Point Analyst3

Unad sted NDE

Crack 1 ~ MR+ Point - Analyst 4

Unad sled NDE
Axial

Position
%.57
41.54

Votre
0.00
0.63 18

Volts Len
0.00
SX63 a$ 4

De hr4
Rnsl with Ad ustments Axial

Position De
&.47 0

Volts

0.16 27

Volts Lan hu
RAT

0.16 AAI

De hre
Rnsl with Ad ustments

%.52

41.42
41.39
+.37

41.31

41.29
4S.26
%.24

<.20

55

49
53
49

67
73
73

73

0.69
0$2

0.95

2.18

228

2.97
287

17
16
15
14
15

15
19
21
21

24

21

0.66 %$2
0$9 %$0
0$2 NAB
0$0 4AS
OASS WAI
S$ 2 WA2
1AB 4$ 9

2.1 8

2AB %$ 12'1$ 9
%28
2Ai4 4r$4

49

49

73
73

%.42 70
N.I 67

%.38 61
6I

%48 70
4S>6 67
A>3 64
%$ 1 67
4S.SQ 70
A.ST 70
4S.SS 61
4S.S3 64
4S.S 1 67

031
OA3
0$ S

0.64
0.79

1.16
1AS
1.69
1.81
1.9

2AS

24

21

24

24
24
21

23

0$ S

AA2

OA3 <$8
0$ 1 <$6

2.1 4S.S 7
2A1 A.SS
2A6 %.13
2A2 W.SS

0.79 4$ 2
0.96
1.16 &$8
1AS 4S$ 6
1.69
'1 $ 1 %$ 1

1Ai A.SQ

70

61

70

67
70
70
61

A.SB
IS.S6 2.49

2$3 IS.SB
2A9 4S.SB %.07 67 2.11 23 2.11 %.07

%.13

%.07
<.05
%.03
<.Ot
0.02

80

73
70
67

2AS

1.93
1.78

2.15

21

19

%.13
2AS 4.SS

1 $3 %.07
1.78 %.05
1.79 41.03
1 ASS +.OS

2.1 5
70

0.04

0.1
0.12

70

7I

1.81

227
2.4
2.51

24
26
26
27
27
26
25
27
26

1 $5 %.04
1 $ 1 %.02

1Ai9 0.042'Ais
0.1

2$3 0.12

70

80
80

74
80

0.06

0.10
0.12
0.15
0.17

67
63

67
73
73

226
2.49
2AQ

1$5

19
18
18
19
21
21

206
2A9
2AQ

OASB

0.08
0.10
0.1 2
0.1 5
0.17

0.14
0.17 74
0.19 TI
DES 74
023 74
025 77

2,7

2.3

25
25

0.14
2.92 0.17
2AS2 0.19
2$9 021

2$2 025

74
74
74
74

0.19
021
023
025
028

032
034
036
038

67
67
70

57

53
67

1.78

0$7
0.73
0.62

0.40

19
19
20
18
16
17
15
19
18

1.78 0.19
0$ S

S$ 8

0$2

70

0>7 74
029 70
0$ '1 70
0.33 67
0$5 58
0$8 55
0.4 48

45
42

0.46

2A9
2A1
2.1

1.15
0.96
0.91

0.73

25
24
24

19
17
16
15
15

2AQ 027

0$ S

1.69 0$3
1A2 035
1.15 038

OA
0.91 OA2
0$3 OA4
0.73 OA6

74
70
70

42
42

Max. Votts
Max. Depth (SS)

Length ttrx)
Av De /

2$7
83AO
0$5
6L1 3

OAB
0.5 55

0.52 83
0$4 61

0$6 0

0.71
0.62
031
0.15

16
19
28

0.71
0.62 0$
0$ S 0$2
0.15 0$4

45

61

Max. Volts
Max. Depth (SS)

Length On.)
Av. h

2Ai2
83$0
1 ASS

65.61



Table J-23
Sample10-1H

Laboratory Specimen NDE Analysis

Crack 2- MR+ Point - Analyst 1

Uns usted NOE

Cntck2 MR+Potnt Analyst2

Unsd usted NOE
Aeat phase Rnsl with Ad ustments

position h Vote le Volts Len De htu Volts
Ansi wtth Ad ustments

n uOe heetn oecthte vohs
NQ 0.1

0.12
0.14
0.17

41
47
61

0.00
023
029 16

21

0.10
0.12
0.14
0.17

41
47
61

023
029
029

0.1
0.12
0.14
0.17

41
47
61

0.1 9
021

58 024
52 027

20
18

0.1 9
021

58
52

034
037

0.19
021

58
52

023
025

02761
55 025

21
19 0.25

61
55

037
0.35

023 61
025 55

027 55 0.31 19 027 55 0.31 55
029
022

58 027
55 026
58 027

20

20

029 58 0.27
0260.32 55

58 '27024

0.29 58
022 55
0.34 58

036 47 029 16 47 0.29 0.36 47
028
0.4

52 027
0 0.00

18 028
0.40

027
0.00

028 52
0.4

Msx. Volts
Max. Depth (5)

Length gn.)
Av .De

027
61.00
020

027
61

02
5025



Table J-23 (continued)
Sample 10-1H

Laboratory Specimen NDE Analysis

Ctack 2- MR+ Point Analyst 3

Unsd'tedNDE

Crack 2- MR + Point ~ Analyst 4

Uns ed NDE
Atoat

Posken
%.12
%.10

De h Volts
0.00

34 0.16 10
%.12

ht'olts Len hm
A.t2

0.16 A.to

De

Rflal whh Ad ostments Axial
Posttkxt

4.41 45 OA19 16 %.41 45

Rnal with Ad'ustments
Votts Lan hm De

ho'At9

%At 40$7
38 024 11

53 0.23 15

46 0.18 13
70 0.07 20

46
70

OD4

0.18
OAt7

46.12
40.03
60.91

14
027 15
029 19
027 20

4t.39
%.37
%.35

39
42
55

%$9 35.16
027 %$7 37.87
029 %$5 49$ 9
027 41$ 3 5230

001 67 0.07 0.01
0.03

67 0.01 027 20 4).310320 4t.29
027 <$ 1 5230

52.30
0.05
0.07
009

67 0.11 19
53 020 15

38 0>4 11

0.05
(L07
0.09

67
53

0.11
020
024

OAi5
46.1 2 W.24

55
55
55

034 19 %.27
0$7 19 4t.24
038 19

55
55

0$4 4t$7 49$ 9
0$7 4t$ 4 49$ 9
0$8 4t$2 49.59

0.11 49 0.32 14 0.11 49 0$ 2 0.11 55 035 19 55 0$5 <.2 49$ 9
0.14
0.16
0.18

73 0.35 21

60 0.41 17
63 0.45 18

0.14
0.16
0.18

73
041
OAS

0.14
0.16
0.18

5221
<.18

<.14

55 <.18
028 17 %.16

<.14024 14

55 0$ A.t8 49$ 9
048 A.td 43.28
024 %.14 35.16

0.18 57 045 16 0.18 57 0.18 49.60 4t.t 2 39 0.17 14 <.12 0.17 <.12 35.16
0.20
0.22
0.24

67 0.45 19
67 0.42 19
70 0$9 20

0.2
022
024

67
67
70

OAS
OA2
0$ 9

020

60.91

55
58
61

0.11 19
0.07
0.06 21

55
58
61

49$ 90.11
0.07 %.08 52$ 0
0.06 %.06 55.00

026 73 0$6 21 026 73 61 0.09 2t 81 0.09 %.03 55.00
0.29
0.31

77 0$8 22
70 039 20

029
031 70

036
0$9 031 60.91

<.Ot
0.01

51 0.15 18 %.01
022 17 0.01

51 0.1 5 %.01
0~ OAll

45.98

0$5
037

60 0.41 17
57 035 16
0 0.00 0

033

037

60 OA1
57 49$ 0

0.03

0.07

42 023 15
0.17 13
0.11 12

0.05
0.07

42
0.1'7

0.11

OAt3 37$7
OA)5 32A6
OA>7 29.75

Max. Votts
Max. Depth (%)

Lenttth gn.)
Av .De h

0.45
77.00
0$9

OA5
67AO
049

50.73

0.09
Max. Volts

Max. Depth its)
Length gn.)

Av De

OAt9

038
Bl.00
0$2

48.42

0.09
lL38

55.00
0$2

43.66



Table J-24
Sample 10-2H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point - Analyst 1

unad stedNDE

Crack 1 ~ MR+ Point - Analyst 2

Una usted NDE
Axntt

Posttlon
4.67

4.61
4.58

75
75
67

77
4.52 85

Volts
0.12
0.00

0.45
0.69
084
0$5
0.85

25
25

21
26

Volts Len

0.17 4.65
029 4.63
045 4.61
0.69 4$8
0$4

0$5 4$ 4
0$5 4$ 2
1A15 4$0

De ht 1

75
75

Rnsl with Ad ttstrnents Axial
Position

4.61
4.59
4.57
4.55

4.51
4.49

79
76
73

OAR
0.13
026

0.74
a75
0.75

0.95

23
18

25
27
26
25

Volts Len h" De hre

026 4$9
o$6 a$ 7
0.74 4$5
0.75 4$3
0.75 4$ 1

0$3 449
OAls 4A6

52

79
76

Rnsl wNlAd Itshnents

4.48
4.46
444

440
98
95

125

1.74

27
27
27

31

125 4AS
1$5 4A6
1.63
1.77 4A2
1$3 4AO
1.74
1 $6 426

70
73
76
79

1.17
126

141

24
25
26
27
28

1.17 4A4
126 442
128 4AO
1A1 428
1$0 426
1$6 423
1.62 421

70

76
79
82

4.17 85
4.15 83
4.13

95
4.30 95
4.28
4.26
4.23 88
4.21
4.19

2.07
2.07

1$9
1.79

1.69
1.69

31

28

2$7 422
2Ayr
2Al6 428
1 Ale
1$9
1.79 421
1.63 4.19
1.69 4.17
1$9 4.15
1 $3 4.13

90

95
90
88

80

4.27
4.25
4.23
420
4.18
4.16
4.14
4.12
4.10
4.07

76
79

78
76

1.81

1.73
1.61
1$9

28
27
26
27
27
26

1.73 4.1 6
1Ail 4.14
1 $9 4.12
1 $6 410

1.st 429
1.92 4.27
148 4.25
1$ S 4.23
144 4.20
140 4.1 8

88
88
85
82
79
76
79
79
76
76

4.11

4.07

4.01
0.01
0.03

007

0.12
0.14
0.16
0.18

024
026
028
0.30
032
034
026

OAO
042
045

75
72
75
69
75
61
69

85

93
85

75
75

129
1.15
1.12

1.17
1.37
1.58
1.74
1.57

1.47

126
1.15
1.10

0.97
0.91
0.87
0.75
0.60
0.49
0.47
0.44
0.00

27
25
24
25

25

28

28

27
27
25
25

26
28

129 4.1 1

1.1 5 4.09
1.12 4.07
1.11 4AS
1 Ala 4At3
1.17 4.01
127 0$ 1

'1 $8 olo
1.74 OA6
1 $7 OAt7

1 $3 OAi9

1A7 0.12
1$4 0.14
1A6 0.16
1$4 0.18
126 020
1.15 022
1.10 024
1At2 026
0AtT 02S
0.91 020
0$7 022
0.75 024
0$0 026
OA9 028
OAT OAO

OA4 OA2
026 OAS

75

75
69
75
61
69

80
80

75
75

4.05

4.01
0.01
0.03
0.06

0.10
0.12
0.14
0.16
0.19
021
023
025
027
029

034
0.36

0.40
0.42
0.45
0.47
0.49
0.51

73

79

73
70

78
76

76
70
70

61
58
52
47
47
41

52

1.12
1.01

1.10

1A7
1$7

142

lAl
129

0.97
0.89
0$4

0$7
044
024
0.30
0.21

25
27

27

28
27
25

25
27
27
26
26
27
26
24
24

18
16
16
14
17
18

1A1 021
129 023
'120 025
120 027
121 029
1AXt 022
027 024
0.89 026
0$4 028
0.79 OA0
0.72 OA2
0$7 OAS
OA4 047
024 OA9
020 0$ 1

123 4.05
1.12 4.03
1 All 4.01
tAte OAll
1AtS OAXt

1.10 OAtS

122 OAN
1 AT 0.1 0
1$7 0.12
1$3 0.14
1A2 0.16
1$ 9 0.19

73
79

79

70
73
79
79
76
76
79
76
70
70

61

47
47
41

pth (SL)
(In.)
Il

Max. V
Max. De

Length
Av De

2AO
98.00
1.10

79A2

0.55
0.57

67 0.11
0.00

23

Max. Volts 1.S2
Max. Depth (5) 94.00

Length (tiL) 1.10
Av De h 72$ 4

J-47



Table J-24 (continued)
Sample 10- 2H

Laboratory Specimen NDE Analysis

Crack 1 - MR+ Point- Analyst 3

Unad'usted NDE

Crack1 MR+Point Analyst4

Unad ed NDE
Aaiat

Poiiten
<.67 98

h Volts
98

Rnsl whh Ad ustments
Volts Lan ur Ds

NO DATA

Rnsl wtth Ad ustments
Volts Len htu De hur

%.61
<.58

93 0.06 41
89 0.13 26
67 027 19
53 047 15

%61
89
67 027 A.dt

41.56 60 0.74 17 60 0.74
%.54
O.52
%50
%48

77 0.76 22
83 0.76 24
80 0.85 23
77 0.97 22

%.52

W48

0.76
83 0.76
80 OAS

027
%%0

%.46
%.43
%.41

73 1.18 21
77 128 22
83 1.40 24

%.46

%.41

73 1.1d %AS
12d
1AO %At

4t.39
%.37
%.35

<.28
%.26
4t24

<.17
<.15
%.13

%.07

0.00

83 1AS 24
86 1.57 25
92 1.64 27
97 1.68 29
89 1.88 26
89 1.96 26
89 1.90 26
86 1.90 25
86 1.84 25
80 1.80 23
80 1.75 23
77 1.61 22
80 1.60 23
73 1.60 21
73 1.54 21
73 128 21
77 1.19 22
80 1.09 23
73 1.10 21
73 1.10 21

%.37

%.17
%.1S

0.00
O.CO

83 1 AS

97 1.68
89 146
89 1.96
89
86 1.00

77 1.61 %.15
80 1.60 A.t3
73
73
73
77 1.1 9 %.04

73 'l.1 0
73 1.10

80 120
80 1.75 %.17

d6

07
89
89
89
86
d6
80
80

80

0.02 70 1.10 20 0.02 70 1.10 70

007
009
0.11
0.13
0.15
0.17

022
024
026
028
0.30
0.33
0.35
0.37
029
0.41
0.43
0.46
OAS

73 1.14 21
73 127 21
70 144 20
67 1.65 19
73 1.61 21
80 1 $0 23
77 1.47 22
73 1.49 21
77 1A6 22
77 127 22
77 126 22
73 1.19 21
73 1.08 21
67 1.04 19
67 0.95 19
63 0.87 18
60 0.80 17
53 0.73 15
42 0.58 12
46 0.45 13
42 026 12

0.07
0.09
0.11
0.13
0.15
0.17
020
022
0.24

028
0.30
0.33
0.35
0.37
0.39
041
0.43
0.46

73 1A0
77 1A6

126
73 1.10
73 1Atd
67 tAre
67 OPS

60 080

42
48
42

73 t.te
73 127
70
67
73 1.61
80 150
77 1A7

0.11
0.13
0.1 5
0.17

024
026
028
020

029
OA1

OA6
OAS

70

73
73

42
46
42

0.52
49 0.31
49 022

14
14

080
082

40 021 0400'949

059
0.61
056

77 0.'l 0 22
02 0.03 27
4S 0.04 13
06 0.03 37

0.02

089
0.61

0.10

Mar. Volts
Max. Depth (%)

Length (In.)
Av .De

126
97AO
1.1 5

7t25

J-48



Table J-25.
Sample10-2H

Laboratory Specimen NDE Analysis

ANat
Poseion

Crack2 MA+Point-Analyst 1

Unad usted NDE
Phase

ie L h'u De h

Final with Ad Uettnen'ta

Len hot De hutVolts
Axial

Position

Unad usted NDE

Volts
Rnsl with Ad Uetntenta

Len hu'e h Volts Len h'U De ht't

Crack 2- MA+Point - Analyst 2

93 0.19 32 W.43 0.1 9 47.39 0 0.00 41.39 OAIO
%.41 050 27 41.41 80 050 %41 %.37 47 028 '16 %.37 47 028

%.37
41.35

%.31
41.29
47.27
%.25 58

059
0.40

OAB

052

039

26 %.31 77
28 4129 83
28 <.27 83
19

41.39
32 %57 93
32 <.35 93
28 4t.33 83

059
OAO

0$2
OA6
059

61

46

.35 49 051
%.32 70 034

73 055
%%8 64 DAO41'8 OAS
%44 67 050
%.22 67 0.46
47.1 9 61 OA2

17
24
25

23

21 %.19

49 051
70 054
73 055
64 040
58 OA9
67 050
67 046
61 OA2

452

%.1 S

35
50
52
46
42

41.22
%.20
%.18
41.16

41

47
55

027
0.18
028

13
21

15
18

4122 41

47%.18
%.16 55

0.18
008
050

4t.t 8
+.1 6

32
51

%.17 61 053
<.15 70 025
%.13 58 052
%.1 1 55 052

21

19

%.17
%.15
<.13

05361
70 025
58 052
55 052

%.17
A.t5

42
39

4.14 67 0.63 %.14 67 %.14 %.09 58 0.69 20 %.09 58 0.69 42
%.12
%.10

0.00
0.02
004
006
008

75
67

95

0.62
0.60
0.65

0.45
058
0.69
0.68
0.57
0.62
043

24 <.08 72
32 %.06 93
32 .04 93

0.00 75

29 0.04 85
0.06 69

33 0.08 95

28 <.12 83
29 %.10 85

0$2
0$0

055

058
0$9

0$2
OA3

4t.t 2
A.t0

0.00
052

66
67

73
73

59

75

%.06 73 0.69
%.04 85 0.62
%.02 73 0.60
0.00 64 0.61

67 059
0.04 70 059
0.07 67 0.64
0.09 61 0.69
0.11 61 0.72
0.13 64 0.66
0.15 70 057

25

25

23
24
23
21
21

24

0.00
0.02
0.04
0.07

0.11
0.13
0.15

61
61

0$9
072

64 0$6
70 057

73 0$9
85 0$2
73 0.60
64 0$ 1

67 059
70 059
67 0.64

050
0$2

0.11
0.13
0.15

52
61
52
46
48
50
48

46
50

0.10
0.13
0.15

75
67

0.57

0.50

24
25
22

0.10 72
0.13 75
0.15 67

0.10
0.1 3
0.1 5

59
0.17 64 053
040 61 0.490'1 0.48

21
21

0.17
000
022

61 OA9
OAB

0.17 46

0.17 72 24 0.17 72 046 0.17 0>4 61 OA4 21 024 61 OA4 044
0.19 77 28 0.19 77 0.19 61 026 58 0.42 026 58 OA2 026 42
0.21 67 0.35 021 67 021 028 61 0.39 21 028 61 028
023
025

58
58

025
058

19
19

023 58
025 58 058

46
46

0.30 52 0.41
0.33 55 OAS

18 0.30 52 OA1
55 OA5

050
053

37
39

0.27 55 054 18 027 55 054 055 52 0.47 18 055 52 047 055 37
029
0.31 69

027
020

21
23 051 051

51 0.37 55 0.40
0.39 64 028

19 057
0>9

55 OAO

0 028
057
059

39

055 69
0.09
0.10

27
23

0.41
0.43

64 0.16
0 0.00

Max. Volts
Max. Depth +)

Length ttn.)
Av De h

a69
95.00
0.74

71.28

0$9
75.00
5%28
95.00

Max. Volts
Max. Depth t%)

Length ttn.)
Av .De

0.72
85 00
0.78
61.02

0.72
61.00
0.78

43.79

J-49



Crack 2- MR+ Point ~ Analyst 3

Unsd'usted NDE

Table J-25 (continued)
Sample 10- 2H

Laboratory Specimen NDE Analysis

Unad usted NDE

Crack 2- MR+ Point- Analyst 4

Arear

Position Volts
prese
An le Len

Rnal with Ad ustments
Volts Len htu De hce

Axial
Posdion

Phase Rnal with Ad ustments
Volts le ur h Volts Lan h De h

%.40 31 0.15 9
0.29
0.40 11

0.38 14

%.40

41.36
49

0.15

OAO

038

%40

30
39

NO DATA

46 0.38 13 41.32 46 038
%.31

46
0.32 18
0.48 13

<.31 032
35

67 0.41 'l9 67 041

%.25
e.23

46

ST

0.54 13
0.49 '17

0.53 16
0.50 15 %.23

049 47
45
42

<.21 57 0.47 16 %.2 1 57 OA7
A.td
%.16
%.14

67
70

039 17
0~ 19

%.18
<.16
4.14 70

039

032

&.18

41.14

47

%.12
%.10

57

73

050 16
0.67 17
0.68 21

<.12
%.10

57

73

%.12
0.67 %.1 0 47

<.05 0.62 23 %.05 082 W.OS
73 0.61 21 73 OA1

.Ot 0.61 18 <.Ot OAit
0.01 70 0.59 20 OA)1 70 059 0.01

0.05
0.05
0.08

70

70

0.60 20
0.60 21
0.65 20
0.73 17

0.03

0.05

70
73
70

0.05
0.05
0.08 47

0.08 0.71 18 O.OS 0.71 0.08
0.10
0.12
0.14
0.16
0.18
041

67
70

0.75 18
0.6S 19
0.59
054 18
050 18
0.48 18

0.10
0.12
0.14
0.16
0.18
021

67
70

0.75

059

OAS

0.10
0.12
0.14
0.16
0.1 8
ONt

023 OA6 17 023 OA6 47
0>5
027
029

044 17
17

0.48 15

025
027
029

47
47
42

031 46 0.47 13 031 OAT ODt
034
036
038
0.40
0.42
OAS

23

047 15
042 17
028 17
0.15 10
013 7
0.07

Max. Volts
Max. Depth (%)

Length gn.)
Av De h

034

038
OAO
OA2
OAS

0.75

0.85

0.15
0.13 OA2

42
47
47

18

0.75
63.00
045

44.83

J-50



Table J-26
Sample 10-2H

Laboratory Specimen NDE Analysis

Crack 2 - MR+ Point - Analyst 1 Crsck2-MR+Point Analyst2

Axial
Position

Unad usted NDE
Phase

Volts tu
Rnsl whh Ad ust >nants

o>Volts Len htu
Axial

Possion

Unsd usted NDE

Volts
Phase

Len>7A t'>
Rnal with Ad ust>nants

Vohs Len u> De hu>
93 0.19 32 A.43 0 0.1 9 4>43 0.00 0 %.39 429

4>.39
4>.37

80 020 27
SS 039 29
93 0.40 32
93

%.41

&37

80 020
85 029 %29
93 040

73

47
49
70
73

028 16
021 17
024 24
025 25

4>.37 47
49
70
73

028
021
024 4>22
025 %$0

35

52

4>.31

<.27
%.25
%.22
4>20
A.td
4>.16
4>.14

A.to

83 DAB 28
77 0$4 26
83 052 28

58 029 19
41 027 13
64 0.18 21
47 028 15
SS 0.50 18
67 0.63 22
83 0.62 28
85 0.60 29

4>.31

427

4>.t 8
4>.16

%.14
4>.12
R.to

67 0$3 4>.14
83 0.62 %.12
85 0.60 %.10

83 048
77 0$4 %$ 1

83 0$2
83 OA6 427
58 029
41

64 0.1 8 %20
47 02S ~.t 8
55 0$0 <.15

66
61
66
66
46
32
51

4>.19
4>.17
%.15
4>.t 3

67

61
61
70

55

0.49 20
0$0 23 C24

0.42 21
023 21
025 24

<.19
4>.17
4>.15

022 20 <,13
0$2 '19

0.69 20 4>.09
0.69 25 W 06

67
67
61
61
70
58
55
58
73
85

DAO 4>28
049 4>26
0$0 ~4
OAB
OA2 4>.10
023 %.17
025 4>.t 5
022 <.13
0$2 %.11
0-69 4>.09
0$ 9 4>.06
0$2 %.04

46
42
48
48

42
39
42
52
61

72 0.65 24
93 0.35
93 045 32
85 0.5S 29

72 0.65 4.08
93 025 %.06
93 OAS %$4

0.04
67
70

0.60 25
0.61 22
0$9 23
0$9 24

0.00
0.02
OA>4

73

67
70

0.61
0$9 OA>2

0$ 9 OA>4

52
46
4d
50

0.00
0.02
004
0.06
0.08
0.10
0.13
0.15
0.17
0.19
021

75 0.69 25
67 0.68

72 0.57 24
75 0.52 25
67 0$0 22
72 0.48 24
77 028 26
67 025 22

85 0.57 29
69 0.62 23
95 0.43 33

0.00
0.02
0.04
0.06
O.OS

0.1 0
0.13
0.15
0.17
0.19
021

75 0.69
67 0.68
85 0$7
69 0.62
95 OA3
72 0$7
75 0$2
67 0$0
72 OA6
77 028
67 L35

OAO
OA>2

OA>d

0.1 0
0.1 3
0.1 5
0.17
0.19
021

59

75

61

0.07
0.09
0.11
0.13
0.15
0.'17

020

024
026
028

67
61
61

70

61
61
61

61

0.64 23
0.69 21
0.72 21
0.66 22
0$ 7 24
0$3 22
0.49 21
0.48 21
0.44 21
0.42 20
029 21

0.07
0.09
0.11
0.13
0.15
0.17
020
022
024
026
028

67
61
61

70

Bt
61
61
58
61

0$4 0.07
0$ 9 OA>9

0.72 0.11
0$6 0.13
0$7 0.15
0$3 0.17
OA9 020
OAS 022
OA4 024
OA2 026
029 028

4d

~ 6
50
46

42

023 58 025 19 023 58 025 46 0.30 52 0.41 18 0.30 OA1 020
025
027
029
0.31
0.33
0.35

58 028 19
55 18
64 0.27 21
69 020 23
80 0.09 27
69 0.10 23

Max. Volts
Max. Depth (5)

Length (la)
Av .De h

025
027

0.31

58 028
55 024
64 027
0 020

0.69
95.00
0.74
7128

021

46

51

OAi9

75.00
5L28
05.00

035
0.37
029
OA1
0.43

55

OAS 19
0.47 18

19
028 22
0.18 22
0.00 0

Max. Volts
Max. Depth (%)

Length (tn.)
Av .De h

023
025
027
0.39

55

55

0.72
85.00
0.78

61.02

OAS 023
OA7 025
OAO 027
02d 029

39

39

0.72
61.00
0.78

43.70



Crack 2- MR+ Point- Analyst 3

Table J-26 (continued)
Sample 10- 2H

Laboratory Specimen NDE Analysis

Cock 2- MR+ Point Analyst 4

Vnsd'usted NDE
Axrat Phase

Poskion Death Volts le

Unsd usted NDE
Rnsl urtth Ad ustments Axial Phase Rnsl with Ad ustments

htu h votts Le hu> De htu posaen Decth volts ie Len "' volts Len h De
NO DATA NO DATA

J-52



Table J-27
Sample 10-5H

Laboratory Specimen NDE Analysis

Crack 1 ~ MR+ Point- Analyst 1 Crack 1- MR+ Point. Analyst 2

iuoal
Position

%.46

Unad usted NDE

Volts
0.00

Rnal with Ad
Volts n h
0.00 446

ustrnents
le

Axial
Possion

Unad usted NOE

Voas
0.00

Rnal with Ad ustrnents
Volts Len ho De hur

%44
%.42
<.40

<.30
%.28
41.26
N.24

<.20
%.17
%.15
%.13

%.07

%.0t
001
0.03

0.07
0.09
0.11
0.13
0.15
0.17
0.19
021
023
025
028
020
022
024
026

OAO

67
67
67
69
72

75
69

75
75
72
72

69
69

75
75
77
75
72
75

0$0
0.69

0.87
089
0.96
1.16

1.48
1.69
2.'1 3
2.42
2.41

2.49

2.78

2.79

2.93
3.01

3.54
3.78
3.72

3.40

1A2
1.3l

0.71
0.55
0.00

22 0$9 %42
22 0$2 MAO

24 0$9
27 026
25 1.16 %$ 2
23 136 %$ 0
27 1AS 4128
27 1 $9 %26
26 2.13 %24
26 2A2
27 2A1 %20
27 236 %.17
25 2A9 %.1 5
25 2.66 %.13
24 2.TT %.11
24 2.78 %.09
24 2.77 %.07
23 2.79 %.05
23 2$0 &.03
24 2$ 4 A.os
26 2$3 0$ 1

27 3$ t 0$3
27 329 0$5
27 3$4 0.07
26 3.78 0$9
27 3.72 0.11
28 348 0.13
28 3AO 0.1 5
26 3$ 4 0.17
26 323 0.1 9
28 2$0 021
27 2$2 023
25 2AO 025
25 2$2 02S
26 1A2 020
25 121 022
24 1.05 024
25 0.71 026
27 0$5 028

0$0 OAO
Max. Volts

Max. Depth (lt)
Length On.)

A De

69

75
69
80
80

75
75

69
69

80
80
80

80

75
75

75

T5

3.rd
83$ 0
0$6

73$ 4

%.25

&2t
%.19
%.17
%.15
<.12
&10

0.00
0.03
0.05
007
0.09
0.11
0.13
0.15
0.18
020
022
024
026

031

037
039
0.41
0.44

52
52
58
67
73
70

70
73
70
70

70
67
67
67
70
70
70
70
73
76

73

70
76
79
70
70
73
76
70
67
70
67
67
70
76

066
0$3

0.91
0.96

127
1AS
1.61

2.15

2.43
2A9
2.59

2.67
2.69
2.71
2.73

2.91
2.93

3.37
3.55

3.12

2A9

1AO
1.19
0.98
0.66
0.43
0.00

18 0.66 %40
18 lL83 %28
20 0$ 1 %26
23 026
25 '1 $5 %$2
24 127 %$0
23 1A5 %28
24 1$ 1 %.25
25 1$5
24 2.15 %21
24 235 %.19
25 2A3 %.17
24 2A9 %.15
23 2$ 9 %.12
23 2$7 %.10
23 2.67 %.08
24 2$ 9 %.06
24 2.71 %.04
24 2.73 %.02
24 2$6 0.00
25 2.91 0$3
26 2.93 0.05
25 3$3 0.07
25 326 0.09
25 327 0.11
24 3$5 0.13
26 333 0.15
27 3.1 2 0.1 8
24 324 020
24 331 022
25 2$6 024
26 2A9 026
24 236 028
23 2$0 021
24 1AO 023
23 1.19 025
23 028 027
24 0$6 029
26 OA3 OA1
0 0$0 OA4
Max. Volts

Max. Depth +)
Length ttn.)

Av .

52
52
58

70

70
73
70
70

70

70
70
70
70

76

73
70
76
79
70
70
73
76
70

70

70
76

3$5
79$0
0$7
6722

J-53



Table 0-27 (continued)
Sample 10- 5H

Laboratory Specimen NDE Analysis

Crack 1 MR + Point Analyst 3 Crack1- MR+ Point Analyst 4

Axrat

Poscion
4t 47

Unsd usted NOE

Volts
0.00

Phase
An le Volts n h

@AT
De htr

Rnsl wl trna ntsth Ad us
Unsd usted NOE

Adat Phase Rnal with Ad ustments
Posit'en De Volts An le Volts Len h De h

NO DATA

<.42

%.31

%.25
41.23

<.19
%.16
%.14
<.12
<.10

%.01
0.01

0.05
007
0.10
0.12
0.14
0.16
0.18
020
022
025
027

Odt
0.33
0.35
038
0.40
0.42

53

49
57

73
70
67
73
70
70
73
70
67
67
70
70
70
70
70
70
73
73
73
73
70

73
70

73
67
70

70
67
73

0.45
0.70
0.88
0.95
0.97
1.07

1.47

2.19

2.46
251

2.74
2.75

2.78

2.95

3.01
3.11

346

3A2
3.17
3.42

124

0.72
0.48

15

18
18

21
20
19
21
20

21
20
19
19
20

20
20

20
21
21
21
21
20

23
21
20

21
19

19

19
21

OAS AA4
0.70 RA2
OAd DAO

0JP
1.07t~ <31
1 AT 429
144
148
2.19
236
2AS %.19
251 +.16
2.64 %.14
2.74 4t.12
2.75 %.10
2.77 4t.os
2.78 %.06
X$2 4.03
2.95 A.ot
3.00 Ol)t
3.01 OAO
3.11 045
335 OOT
3A6 0.10
3.65 0.12
3A2 0.14
3.17 0.16
3A2 0.18
3AO 020
2.94 022
255 025
%39 027
2AS 029
1A6 031
124 033
1ALi 035
0.72 038
OAS OAO
OAS OA2

49
49

73
70

73
70
70
73
70

70
70
70
70
70
70

70

80

70

73

70

70

Max.
Max.

Langt
Av .

Volts
Depth (y)

h gn.)
De h

365
SO.OO

049
67A6

J-54



Table J-28
Sample 11 -1H

Laboratory Specimen NDE Analysis

Cractt 1 - MR+ Point- Analyst 1 Cntctt 1 MR+ Potnt - Analyst 2

Aoat
Position

Unsd usted NDE

Volts
phase Rnsl wtth Ad

Volts n
ustments

De ht»

Unsd usted NDE

Volts
Rnal wtth Ad'ustments

Volts 4n h" De hte

443
4$ l
4.39
4.37

56
56

4.45 ' 0.00
0$2
0.64
0.96

0 OAO
19 032 4A3
19 0$4 441
22 0Atd 4$9

14121

4.41 55
67

4.45
4.43 55 0.43

0.94

141

0 OAto 4AS
19 OA3 4$ 3
19 0$4 4A1
23 1A19 4$ 9
22 '121

&28
4.26
4,24
4.22
420
4.18
4.15
4.13
4.11

4.07

4.01

004

0.10
0.12
0.1 4
0.16
0.19
021
023
025
027
029
031
033
036
038
0.40

74

81
81
74
71
74

74
81

74
71
74

74

74
71

81
81
81
81
81
81
81
74
74
71

37

128
1.47

1.76

224

223
2.10
2.14

2.78
2.73

2.71

3.14

321

2$7
2.74

1.78
1.46

0.77
0.60
0.41
0.00

22 128
23 1 AT
25 1$2
26 1.76

4'7

1 $2 4D6
27 2At2

4'5

K24
24 233
25 222 4.1 8
23 223 4.15
25 2.1 0 4.13
27 2.1 4 4.1 1

26 235 4.09
25 2$3 4.07
24 2.78 4.05
25 2.73 4.03
26 2$4 4.01
25 2.7'I 0At2
23 3AO OAts
23 3.1 4 OAtd
25 3A19 OAtd
24 321 0.10
26 2$6 0.12
27 286 0.14
27 2$7 0.1 6
27 2.74 0.1 9
27 2$3 0>t
27 222 0~
27 1.7d 025
27 146 0$7
25 '1 $2 OM
25 1AXt 0$ 1

24 0.77 0$3
16 0$0 0$6
13 OA1 0$8
0 OAO OAO
Max. Volts

Max. Depth (%)
Length (ttL)

Av De

74

81
81
74
71
74

74
81

74
71
74

74

68
74
71

81
Sl
81
81
81

81
74
74
71

~1
81.00
0$5

70.1 9

4.17
4.15
4.13
4.10

0.05
0.07
0.09
0.11
0.13
0.16
0.16
020
022
024
026

031
033
0.35
037

0.42

61
67
73
76
76
76
70
70
73
70
70
76
73
70
73
76

70
67

70
70
73
76
76
79
79

79
79
67

1.57
1.72
1.91

2.18
2.17
2.13
2.15
2.37
2.59

2.54
2.57
2.80
2.97

3.07
3.13

2.13
1.69

0$ 1

4$ 4
23 1A4 4$2
25 1 $7

26 1.72 448
26 1$ 1

28 2At5 423
24 222 441
24 226 4.19
25 2.18 4.17
24 2.17 4.15
24 2.13 4.13
26 2.15 4.10

24 2$9 4.06
25 2.63 4.04
26 2$4 4.02
26 2$7 OAXt

24 280 OAt3

23 2.97 0.05
24 3A19 0.07
24 3.07 OATS

24 3.13 0.11
25 3At2 0.13

292 0.1 6
26 2$5 0.18
27 2.66 020
27 2A4 022
27 2.'l3 024
27 1 $9 026
27 1$5 029
23 124 031
23 1AtS 033
20 0$ 1 0$5
19 0$6 037
10 035 040
0 OAto OA2
Max. Volts

Max. Depth (%)
Length (tn.)

Av .De h

61

76
76
76
70
70
73
70
70
76
73
70

76
76
70
67
70
70
70
73
76
76
79
79
79

79

3.1 3
79Al0
0$7

67.dS

J-55



Crack 1- MR+ Point - Analyst 3

Unsd usted NDE

Table J-28 (continued)
Sample 11 - 1H

Laboratory Specimen NDE Analysis

Crsckl MR+Point Anslyst4

Unsd usted NDE
Axial

Position
Phase

h VOaa An ie
0 0.00 0

Rnel with Ad ustments
n h De hru

0.00
Voas

Phase Rnsl with Ad ustments
Volts Lan h De h

NO DATA
4.42 57 16 %42 57
%40

%.31
A.29
<.27
%.25
.23
%.21
%.18
%.16
%.14
%.12
%.10

%.01
%.01
0.0 I

0.01
0.03
0.05
0.08

60 0.97 17
70 1.13 20
70 122 20
70 1.45 20
77 1.60 22
80 1.73 23
83 1.89 24

24
73 224 21
73 223 21
73 226 21
70 2.19 20
77 2.'13 22
83 2.18 24

73 2.66 21
73 2.79 21
73 2.73 21
77 265 22
77 2.65 22
77 2.74 22
77 2.74 22
70 3.01 20
70 3.15 20
73 3.06 21

0.97
1.13

1 AS

129

2.1 9
2.13
2.1 8

2.65
2.74
2.74
341 1

3.15

MAO 60
%28 70
%26 70

70

423 73

%46 70
%44 77
A.12 83
%.10 80
%418 73
%.05 73
<.03 73
%.01 77
%.01 77
OA)l

70
0.05 70
OAIS 73

0.10 73 321 21 321 0.10 73
0.12
0.14
0.16

80 2.98 23
83 248 24
80 289 23

0.12 80
0.14 S3
0.16 80

0.18
021
023

80 2.75 23
S3 251 24
83 225 24

2.75 0.18
021

80

025
027
029
0.32
024

80 1.78 23
83 148 24
77 123 22
63 1.16 18
63 0.85 18

1.78

'l.l6

025 80

029

026 57 16 026
028
0.40

53 0.40 15
0 0.00 0

OAO
040

Msx.
Msx.

Lengt
Av

Volts
Depth (%)

h gn.)
De h

321
83.00
024

72.01

J-56



Unad sted NDE
Axial

Position

434.50
464.4S
564.46

4.44
4.41
4.39
4.37 65

71
71

4.31 74
4.29
4.27 81

814.25
4.23
4.21 77
4.18 77
4.16 77

774.14
4.12 77

744.'1 0
74
74
74
74

0.02
004
0.07
0.09
0.11 81

0.13
0.15
0.17
0.19
021
023
025
028 97

94
022
0.34

0.40 74
0.42
0.44
0.46

Table J-29
Sample 11 - 5H

Laboratory Specimen NDE Analysis

Cracks MA+Point-Analyst 1 Crsckt-MR+Point Analyst2

Unad»>sted NDE
A>oat

Position

Rnal v>lth Ad ostmentsPhase
Len h< Dehi'>De hwVolts Lan h» De h» VoltsVolts

4.480.00 0 OA>0 4$2 0.00 4.48 0
0.45 15 4.50 OAS 4$ 0

0$7 4.48
0$7 4A6

4A6 0.49 15 4.46
0.67 16 4.46 46 46 4A4 47 0.72 18 4.44 47
087 19 4.46 56 56 4.41 58 0.91 4.41
1.07 23 1A>7 4A4 66 4.39 67 23 4.39 67
120 23 4.41 68 120 4A1

1$5 429
tA>S

4.37 64
4.35

121 22 427 64
22 425 64
22 423 64

1.55 23 4.39
1.88 22 4.37

1$9
1.91

712.19 24 2.19 71 4.31 221 6723
2$ 1 24 71 71 73

73
25 429 73
25 426 737474 2$ 92$9 25 4.31

2.68 26 424 762676
2.73 27 427 81 422 7981 2.72 27 422 79

4.25 81287 27 81 27 420 79
27 4L18 794.18 79

4.16 763.17 26 4.21 *17 421 26 4.16 7LOO
3A4 26 4.18 4.18 26 4.14 76.00764.14
3$ 1 26 4.16 76 4.11 7LOO3$ 1 4.16

3A7 4.14
324 4.12

4.11 309
3.47 26
324 26

4.14 4.09 76
4.07 73

26 4.09 7LOO
25 4.07 734.12
25 4.05 734.10323 25 74 323 4.10 74 4.05 73 325

3.42 25 3A2 4A>8
3$0 4A>6

74 74 4.03 73 3AS 25 4.03 73
3.60 74 74 4.01 4.01 7325
4.15 25 74 4.1s 4A>4 0.0174 4.18 25 001 73

4.02 74 74 0.04 4.4173 0.04 7325
456 26 0.00
4.60 26 0.02

4$6 0.06 76 0.06 7626
OA>2 0.08 76 0.08 764.40 26

4$5 26 0.04 0.10 76 0.1026 76
4.79 26 0.07 >L79 0.12 4$g76 0.1226 76
4.97 26 0.09 0.14 76 0.14 76

0.17 82
26

5.13 27 0.1 1 81 5.13 0.11 81 0.17 28
5.43 28 0.13 SA3 0.13 0.19 88 0.19
5.16 30 0.15 5.16 0.15 021 91 02131
5.04 31
4.84 31
4.85 33

0.17 0.17 023 91 4.78 31 023 91
025 94
027 97

0.19 0.19 025 4.75
021 021 027
023 4.96 97 029 97

5.12 32
4.76 32
425 31

025 5.12 97 4.72 0.32 97
97028 4.76 028 97 0.34 94 024 94

026 88020 020 036
3.56 28 022 022 036 73 325 028 73
3.07 23
2AS 22
l.gl 22

0$4 0.40
026 0.42 64 2.11 22 0.42 64
028 1 All 0.44 0.44

1AO 25 0.40 74 1AO 74 0.46 125 0.46 67
1.05 25
0.73 28

740.42 0.4974 0.00 OA9
0.44 0.73 Max. Volts

Max. Depth (%)
Length ttn.)

Av De

SA>6

97.00
0.97

73.18

OAS0.00 0 OA6
Max. Volts

Max. Depth (%)
Length g>L)

A .De h

5.43
100.00
0.98

75.32

SA3
100
028

7522

J-57

Rnal with Ad ustments
Len h» De h»Volts

4AS 0.0
OA9 45A4A6
0.72
0.91 4A1

69.1
121 66.0
1$9
1.91 6LO

69.1

78.4
2.72 81A

4.2 81.4
4.18 81.4

78.44.16
4.14

329 4.11 78.4
7L4

4.07
4.05 75$

3AS 4.03 75$
75$4.01

4.18 0.01
4A1 OA>4

OA>6

4AO 0.08
0.1 '8A

0.1 2
0.14
0.17
0.19 90.7
021

4.78
4.75

100.0
4A>8 100.0
4.72 100.0022
422 024
3$0 90.7026

0$8
OA

2.11 OA2
OA4
OA6 69.1
OA9

SAS
100
027

75.44



Table J-29 (continued)
Sample 11 - 5H

Laboratory Specimen NDE Analysis

Unad led NDE

Crack $ - MR+ Point - Analyst 3 Crack 1- MR+ Point Analyst 4

Unsd stedNDE

4I.48
Volts
0.00 0

Float with Ad trstmsnts
Volts Lan hm De

h"'A8

AxLsl

Position
Phase

Voas An ie
Rnal with Ad ostmsnts

De hie Volts Lsn hm De hre

ND DATA
4I.46 0.42 14 4$ .46 49 OA2 4A6 49
4t.44 46 0.66 13 46 0.66 46
%.4$ 57 0.86 16 4$ .4$ 57 0$6 4A$
R.39
%.37

%.3$

4$.27
A.24

%.$ 8

70
67
67
67
73
73

1.05 20 41$ 9
1 $0 19 %$7
1$4 19
1.86 l9
2.14 21
2A7 21
2$ 5 23
2.64 23
2.67 23 4122
2$5 23
3.02 23 W$ 8

70
67
67
67
73
73

1 $0

3.02

%$9

4$.$ 8

70

73
73
80

60
80
60

%.$ 6 3.10 23 4$.$ 6 3.1 0 %.$ 6
4.$ 4 77 3.42 22 W$4 3A2 %.$ 4
%.$ 2

%.07

73
77

70
73

3.48 21 <.$ 2
345
3$ $ 22 <.07
330 20 %.05
3 40 21 &03

73

70

3AS
3>$
3$0
3AO

4$.$ 2

%.05

73

70

%.0 1 70 20 %.0$ 70 3.62 4$.0$ 70
0.01
0.03
0.06
008

73

73
73

4.18 21
437 22
4$7 21
4$9 21

0.01 73

73
73

4.18

4$9

0$ $ 73

73
73

0.10 4$4 22 0.10 0.10
0.12 4.75 22 0.12 4.75 0.12
0.14 4.92 22 0.14 4$2 0.14
0.16 5.07 24 L$6 0.16
0.18
021

025
027
029
0$ $

0.36
0.38
0.40
0.42

86

97
97
94

70
67

535 25
27

4.96 28
4.76 28
4.77 30
488 30
5.04 29
4.69 29
4.19 28
3$ 1 25
3.02 20
2.45 19

0.18

023
025
027

03$
033
036
038

97

70
67

4.76

4.88

4.69
4.1 9
3$ 1

3.02

0.18

025
027

0$ $

012

66

70

0 44 1.90 18 0.44 '$.90

0.48 1 $7 22 0.48 OA6
0.48 77 1.04 22 0.48 OAS

0.50
0.53

0.72 25
037 35

Max. Volts
Max. Depth ($$)

Length (In.)
Av .De h

0.50
0.53

535
100.00

1.01
75.48

0.72
0$7

0$0

535
100
$ AI$

TSA6

J-58



Table J40
Sample 11 - 5H

Laboratory Specimen NDE Analysis

Crack 2- MR+ Point- Analyst 1 Crack 2 MRt Point-Analyst2

Una usted NDE
Adat

Poskion Volts
Rnsl with Ad ustments

«IVolts Lan

Unad sled kDE
Axet

Prnition Votre

Phase Rnal with Ad'ustments
De htuVolts Len h

a.53
a.51
a.49
a.47
a.45
a.43
a.40

a.28
a.26
a.24

a.20
a.17
a.15
a.13

46

49

49
49
59

0.00
0.17
024
027
0.36
0.45
054

0.47
0.42
0.47
0.45
0.69
0.78
0.76
0.77
0.79
0.81
0.91
1.05

16
17
21
19
18
17
17
19
21
21
20
17
17

21

21

OAO a$ 3
0.17 a$ 1

024 aA9
027 a 47
036 aAs
OA5 aA3
054 aAo

047
042
OAT

049 aDS
0.78 a.26
0.76 a>4

0.70 aD0
081 a.17
081 a.ls
tAtS a.13

46
49
62

52

49

62
62
59
49
49
59
59
62

62
56

aA9
a.47
aAs
aA3

a.3
a.28
a.25
'0.23
a.21
a.19
a.17
a.15
a.12
a.t 0

49
55

55

47

61
61
58

52
58
61
61

58

025
OM
027
0.47
0.52
0.50
0.43
0.41
0.48
0.61
0.71
0.74
0.74
0.76
0.78
0.86
0.96

17
10

19
17
16
18
21
21

20
17
18
18
20
21

21

041
048 a48
0.61 AS
0.71
0.74 aDt
0.74 a.19
0.76 a.17
0.78 a.15
OAt6 a.12
0.96 a.l 0
1At3 a.os

OAxt aA9
020 a 47
025 a45
ozo a43
0~ aA
047 am
052 a&

0.0
49.0

49.0
47.0
52.0
61.0
61.0
58.0
49.0
52.0
52.0
58.0
61.0
61.0

StLO
a.l 1 59
a.og 59
a.07 59

59

1.10
1.10
1.13
1.17

20
20

1.10 a.ll
1.10 a.09
1.13 a.oT
1.17 aAts

59

59
0.00

58

58
58

1.05

1.17

1A15 a.06
1 A)6 a.04

20 1Atg a.02
20 1.17

58.0

58.0
5!LO

a.ol
0.01

59

21
21

123 aAt3
122 a.ol
'I20 OAttt~ OA13

59
59

62
0.07

61
61
61 1.18

21
21

1~ 0.05
0.07

1.18 0.09

61.0
61.0
61.0

0.06

0.10
59 1.19

1.17 19

1M OATS

1.10 trna
1.17 0.10

59
59

0.11
0.13
0.15

58
55

1.16
1.13

18
1.13 0.13
1.11 0.15

20 1.1 6 0.11

52.0
0.12
0.14
0.16
0.18
020
022
024
026
029
031
OM

52
52

52
49
4g
49
49
48

1.15

0.92

0.76

0.81
0.78
0.71
0.56

18
18
18
19
18
17
17
17
17
16

1.15 0.12
1AI7 0.14
OA12 0.16
043 0.1 S
0.76 tL20
040 0~
OAll 024
0.78 0>6
0.71 020
056 ODt

49
49
49
49

0.18
020

024
026
028

027
0.39

4g
49

49
49

0.95
OAt3
0.74
0.75
0.79
OAto
0.74
0.63
0.42
0.00

18
18
19
10
18
17
17
17
17
17

tA18 0.18
0.95 0~
043 0~
0.74 044
0.75 046
0.79 0~
0.74 023
0.63 0DS
OA2 037
0.00 039

52.0
62.0

52.0
49.0
40.0
40.0
400
40.0
0.0

Max. Volts
Max. Depth +)

Length gn.)
Av .De

1M
65

046
54~

Ilsx. Volts
Max. Depth ttt)

Length gn.)
Av De h

1M
64

OAN
54.06
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Table J40 (continued)
Sample 11 - 5H

Laboratory Specimen NDE Analysis

Unad ed NDE

Clack 2- MR+ Point - Analyst 3

Unad usted NDE

Clack 2- MR+ Point - Analyst 4

Axial
Position

%.49
Volts
0.00 0

Volts
0.00

ten h
4A9

De hte
Rnal with Ad ustments Axial

Position De Volts
Phase Rnal wtth Ad ustn»nts

De te Volts n e De
NO DATA

%.47
Q.45
4A3
4.41

14

49

46
49

020 5
024 7
029 14

038 14
0.46 15
0$5 13
0$4 12
0.49 13

14
0.49 15

0>0
0>4
0>9
0$ 6
OA6

OA9
OA2
OA9

4AS

4.41

14

49
49

42

49

0.59 13 0$9 46

%.21
%,19

%.15
%.13

0.00
0.02
0.04
0.07
0.09
0.11
0.13
0.15
0.17
0.19

46
55
57

57
57
57

57
57
57
57

0.74 13
13

0.80 15.5
0.79 16
0.81 17
0.83 18
0.93 17
1.06 15
1.10 16
1.12 16
1.17 16
120 15
126 15
127 17
1 $ 1 17
124 16
126 16
tel 16
1 18 16
1.17 15
1.10 14

0.74

0.79
0$ 1

0$3
0.93

1.10
1.12
1.17

1'>4

146

1.1 8
1.17
1.1 0

%.19
%.17
%.15
%.13

0.11
0.13
0.15
0.17
0.19

46
46
55

60

60

49
022 0.97 15 0.97
024 49 0.87 14 024

0.60 15 0$0
028
0.30

46
49
49

0$2 13

0$2 14
0.81 14

0$2
'0$2
0$ 1 49

0.73 14 49
037
0$9 0.00 0

Max. V
Max. Dept

Length
Av .De

cits
h ttt)

(In.)

0$8 13
OAR 0$ 9

46

1$ 1

63
0$8

49.70
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Unad sted NDE

Ctsck 1 - MA+Point ~ Analyst 1

Table JC1
Sample 12 -1H

Laboratory Specimen NDE Analysis

Crsckt-MR+Point Anstyst2

Unad stedNDE
Axial

Possion
%.05

Vota
0.00
0.17

De 6 Volts

0.17

Len h~
%.05

Rnal with Ad ustn»nts
o>

Aual Phase Rnal with Ad us'tlt»n'ls
Positicn h Volts An le + Deothle Volts Lan h~ De hot

NDD

%.0t
0.01 31

0.18
0.17

%.0t
0.01 31

0.1 8
0.17

%.01

0.03
0.05
0.07

37
46
46

0.17
0.16
0.16

13
16
16

0.05
0.07

37 0.17
46 0.16
46 0.16

10
10

0.09
0.1 1

0.16
0.00

17 0.09
0.11

49 0.1 6
04)0 0.1 1

Msx, Volts
Max. Depth (%)

Length gn.)
Av .De h

0.18
49.00
0.1 6

2!F50

0.18
11

0.1 6
640



Tabie J41 (continued)
Sample 12 -1H

Laboratory Specimen NDE Analysis

Unad sled NDE

Crack 1-MR+Point-Analyst 3 Crack 1- MR+ Point- Analyst 4

Unsd sled NOE
AxLtl Phase

posaion De h Voas
NO DATA

Finer with Ad ustments Axial Phase Rnsl with Ad'ustments
volts Len hm De "'osition De voas ie h'" te vons Len '" De h">

NO DATA
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Crack 1- MR+ Polnl - Antdyst 1

Table J42
Sample12-5H

Laboratory Specimen NDE Analysis

Crack t MR+ Point Analyst 2

unad sled NOE

Volts
Phase
An b

Anal with Ad ustments
Len hm De ho'olts

Unad stedNDE
Phase

h Volts An le
Float with Ad ustments

Volts Lan hm Oe h<n

0.19
0.17

%.15
%.13

28
37

0.16
025

10
13

%.19 0.0
E).17 28.0
%.15 37.0
%.13 34.0

0.00
0.16
025
030

%.19
%.17
4t.t 5
4.13

%.16
4I 13

0 0.00 0
38 024 13
35 0.30 12
35 026 12

%.16
R.t 3

0 0.00 A.t6
38 024 %.13
35 020 &.11
35 026 %.09

3282

3023

%.07
37
37
37

027
0.40
0.44
OA7

12
13
13 %.07 37.0
13 %.05 37.0

037
040
0.44
0.47

<.07

<.Ot

38 039 13
38 0.43 13
38 OA6 13
35 OA6 12

<.07
%.05

<.Ot

3S 029 %.07
38 OA3 %.05
38 OA6
35 OA6 4.01

3282
32.82
3282
3023

0.00
0.02

34 0.48
0.47
0.46

12
12
'l2

34.0
0.00 34.0

34.00.02

0.48
0.47
0.46 042

0.01
0.03
0.06

35 OAS 12
35 OA4 12
35 039 'l2

0.01 35 OA6 0.01
35.00 OA4 0.03
35.00 029 04)6

3023

3023
0.04 12 0.04 34.0 0.40 0.08 35 029 12 35.00 029 0.08 3023
0.06
0.08

0.30
021

12
15

0.06 34.0
43.0

020
021 048

0.10
0.12

44 021 15
29 0.18 10

0.10
0.12

44.00 021 0.1 0
29.00 0.1 8 0.1 2

38.00
25.05

0.10 28 0.19 10 28.0 0.19 0.10 0.14 0.00 0.14 0.00 OAO 0.14
0.12
0.14
0.16

0.17
0.12
0.00

Max. Volts
Max. Depth (%)

Length gn.)
Av De h

0.16 0.00
OA8

43.00
025

31.01

0.12 20.00
0.14 20.00

0.17
0.12
0.00

0.12
0.14
0.1 6

16
16

OAS
34

025
2482

Max. Volts
Max. Depth (%)

Length (ln.)
Av .De h

OA6
44.00
(F30

33.13

OA6
38
02

28.62
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Table J42 (continued)
Sample 12 - 5H

Laboratory Specimen NDE Analysis

Unsd'usted NOE

Crack 1- MR+ Point - Analyst 3 Crack 1 ~ MR+ Point- Analyst 4

Unad usted NDE
Axrat

Position Volts
Phase

le
Rnal with Ad ustments

L hm De t'olts Lan ro De
Axial

Position De Volts
Rnal with Ad ustments

ht > Volts Len h'~ hre
<.12
<.10 23 034

27 039
27 0.44

%.12 0
<.10 23
<.08 27
4.08 27

OD4
ODg
OA4

%.12
%.10 15

18
1d

NO DATA

27 0.49 %.04 27 OA9 1d
%.0t 18 054 %.01 18 054 12
0.01 27 0.53 0.01 oxt'I 18
0.03

0.07

0.11

27 0.50
23 0.41
27 0.31
10 022
0 0.00

Max. Volts
Max. Depth (5)

Length on.)
Av .De h ~

0.03

0.07
OA1
ODt

0.09 10 0~
0.11

0.54
27.00
023

21.50

0.11

18

18

054
1LOO
OM
14M
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Table J<3
Sample 13 - 1H

Laboratory Specimen NDE Analysis

Unad sled NDE

Crack1-MR+ Point-Analyst1 Ctack 1 MR+ Point-Analyst 2

NDE
Aeal

Posicon
0 0.00

thin Oe " Vo«s
OAO

Len h» De h»
ansi vdth Ad us«nants Axial

Position
%.21

Phase
Vena

0 0.00 0 %.21

Anal with Ad Ustlnents
De h»Oe "i Vo«s

0 0.00 %21
17 024 <23 17 024 %.19 'la 036 5 14 026 4.19

%21 17 0.36
%.19 25 0.44

28 0.47%.17 10

%.21 17 036
%. t 9 25 0.44
%.17 28 0.47

%.19
4.17 13

%.17
%.15

26 0.43 9
29 OA6 10
35 051 12

&.17
<.15
EL12

26 OA3 %.17
29 OA6 41.1 5
35 051 4L12

14
15
18

4.14 12 %.14 34 0.53 4.14 16 38 057 13 %.10 38 0$7 %.10 20
%.12 37 0.59
%.10 31 0.66
41.08 34 0.65

37 060
46
59 0.49
68 0.45

13

12
13
16

%.12 37 0.59
A.to 31 0.66

%.06 37 0.60
%.04 46 0.54
<.02 Sg 0.49
0.00 0.45

%.12
A.1 0
A.od

%.02

17
14
16
17
21

31 0.05

32 0.64 11

35 0.64 12
38 059 13
47 053 16
SS 0.47 20
67 0.44 23
55 OA2 19

0.02
0.05

32 0.64 &08
35 0.64 W06
38 059 %.04

47.OO 053 a.02
58.00 OA7 OW
67.00 OA4 OAVES

55.00 OA2

17
1d
20

30

OAR
004
0.06

0.10
0.13
0.15
0.17
0.19
021
023
0.25
027

56 0.43
56 0.39
49 025
37 OAO
28 0.48
25 0.54
31 0.51
34 0.46

0.4725
0.4425
0.4128

14 024

19
1g
17
13
10

15

10

006 4g 025
0.08 37 OAO
0.10 28 0.48
0.13 25 0.54
0.15
0.17

051
34 OA6

0.19 43 026
021 25 0.47
023 25
025 28

14027

0.44
OA1
0.34

0.02 56 OA3
0.04

OA)2

0.10
0.13
0.1 5
0.17
0.1 9
021

26
26

17
13

14
16

13

0.07
0.09
0.11
0.13
0.15
0.17
0.19
022
024
026
02S
020
022

55 028 19
49 024 17
38 039 13
29 OA7 10
26 0.52 9
32 0.50 11

12
32 0.45 '1 1

12
28 OA3 9
26 0.40
14 023 5

O.CO

OA)7

0.09
0.11
0.13
0.15
0.17
0.19
022
024
026
0.28

55.00 028 0.07
49.00 024 0.09
38.00 029 0.11
29.00 OA7 0.13
26.00 052 0.15
32.00 tLSO 0.17
35 00 OAS O.l 9
32.00 OAS 022
35 00 OA6 024
26.00 OA3 026
2L00 OAO 028

'14 023 OQO

0 0.00 022

26
20
15
14
17
18
17
18
14
14

029 0 000
Max. Volts

Max. Depth (%)
Length (ttL)

Av .De h

0.68
68.00
OS4

33.81

026
31.00
0$4
15A1

Max. Volts
Max. Depth ('A)

Length (ttL)
Av De

0.64
67.OO

023
3525

0.64
35.00
043
1dA2
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Table J43 (continved)
Sample13-1H

Laboratory Specimen NDE Analysis

Crack 1- MR+ Point ~ Analyst 3 Craott 1 MR+ Point- Analysts

Unad usted NDE
A>oal

Position
%.21

Votts
0,00 0

4nal with Ad ustments
Votts Lan m De

h"'nad stedNDE
A>dal

P~ion
Phase Rnsl with Ad'ustments

Voas te L De te Vohs Lan u> De hu>

NO DATA
%.19
%.17
%.15

10
0.36
0.48
0.51

%.19
4>.17
%.15

10
026
OA8
041

%.19
%.17
%.15

%.13
%.11
%.09

25
26
21
23

42

0.56
0.63
0.6S
0.68 7
0.62
0.56
0.50 12

<.13 25
26
21
23
26

42

4I.13

0.68 %.09
0.68
042

&.02

10

10

13
18

0.02 55 0.47 15 0.02 55 OA7 0.02
0.04
0.06

0.45
0.41

12 0.04 40 OA5
OA1 0.06

17
16

0.08 028
0.42

9 ~ 0.08
0.11

28
20 OA2

0.08
0.11

12

0.13
0.15
0.17
0.19
021
023
025
028
020
022

15
19

23
23
27
10
18

040 5
0.51
0.48
OA6 8
0.46
0.46 7
0.41

023 6

Max Volts
Max. Depth (%)

Length (In.)
Av .De h

0.13
0.15
0.17
0.19
021
0.23
025
028

0.32

15
19
21

23
23
27
10
18

0.68
55.00
053

23.52

041

OA6
OA6
046
041

0.13
0.1 5
0.17
0.19
021

025
028
020

10
10

0.68
23.00
053
944
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Table J44
Sample 13- 2H

Laboratory Specimen NDE Analysis

Unad stedNDE

Clack 1 ~ MR+Pdnt Analyst1 Cock 1- MR+ Point ~ Analyst 2

Unad stedNDE
Axutl

Position Voks
Rnsl wtth Ad ustmenls

Volts Len Voas
Phase

ie L hm De
Anal with Ad ustments

N.t 8
%.16
.14
%.12

25

43
43

0.00 0
020 7
027 9 <.18
0.39 15 R.t 6
0.54 15 .14
0.76 15 41.12

25

0.00

027
%.16029
41.14

0.76 %.12

12
15

<.15
%.13

41

20
%.19 26
<.17

OAR

027

0.74

41.23

15 %17
14 %15
15 %13

26

41
0.74

W.t9
N.t7
4t.t 5
%.13

14
18
31

31
N.to 43 OATS 15 A.to OAl8 A.t0 15 %1 t 31

40 0.94 14 &08 41 0.91 14 41 021 %.08
43 0.86 15 OAt6 15 %.06 31

0.01
0.03
0.05
0.07

0.11
0.13

40
43

59
59

52
46
43

0.71 17 0.01
0.68 20 0.03
0.63 20 0.05
0.46 22 0.07
0.57 18 0.09
0.47 16
0.37 15

0.11
0.13

0.79 14 %.04
0.75 15 %.02

49
59
59

52
46
43

0.71 OAI1

0.05
OAI7

OAT 0.1 1

0.13

0.79 %.04
0.75 <.02 26

36
40

28
26

0.06
0.09
0.11
0.13

41

58
55
52
47
47

0.77
0.73
0.70
0.66
0.62
0.59
0.55
0.47
036

17

20 0.02
49.00
58.00

0.04 '8.00
19 006 5500

0.09 52.00
16
16

0.11 47.00
0.13 47.00

14 &04 41.00
15 %.02 44.00

0.70

0.62
059
035
OA7
026

OA16

0.1'1

0.13

29
31

41
41
39
37

0.15
0.17
0.19

23
0.23 12
0.13 8
0.00 0

Max. Volts
Max. Depth (%)

Length (tn.)
Av .De h

0.15
0.17
0.19

23

0.94
65.00
0.41

40.78

0.13
0.1 5
0.17
0.19

21
14

OAi4

4aoo
OA1

25.1 0

0.15 32
0.17

024

Max. Voila
Max. Depth (%)

Length (ttL)
Av De

0.15
0.17 0.00

0.91
saoo
0.40

41.75

024 0.1 5
0.17

OAI1

41.00
OAO

29$ 1
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Table J~ (continued)
Sample 13-2H

Laboratory Specimen NDE Analysis

Unad sled NDE

Clack 1- MR+ Point- Analyst 3 Cack 1 - MR+ Point- Analyst 4

Unad stedNDE
Axial

Position
%.23
<.21 14

Voas
0.00 0 4t.23
028 5 41.21 14

Rnal with Ad ustments
Volts Len
0$0
026

Audi Phase Rnal with Ad ustments
Position h Vox s le De '" Volts Len htu h4>

NO DATA

4.19 0.41 %.19 041 A.tg
%.17 0$7 11 %.17 0$7 4.17
%.15 0.79 10 %.15 0.79 %.15
.12 091 11 41.12 0$ 1 4L1 2
%.10 0.97 4X10 0$7 %.10
&.08

46

0.90 10 4XOB
0.83
0.78 10 %.04
0.74 13 46

0$0 % 06

0.78 %.04
0.74 A02

26
29
26
36

0.00
002

49
49

0.71 14
14

000 49
49

0.71 38

0.04
0.07
0.09
0.11
0.13
0.15

42

27
27

0.65 12
0.61 12
0$2 10
OA2 8
022 8
0.00 0

Max. Volts
Max. DePth (%)

Length (In.)
Av .De

0.04
0.07
0.09
0.11
0.13
0.15

42

27
27

0.97
49.00
0$8

0$ 1

OA2 0.11
0.13

0.00 0.15

26
21
21

0.97
38.00
0$8

26.9d
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Crack 1 MR+Pdnt-Analyst 1

Table J45
Sample 13 - 4H

Laboratory Specimen NDE Analysis

Crack 1 ~ MR+ Pdnt - Analyst 2

Unad usted lrDE Unad stedNDE
ANal

Position
%.18
<.16 17

Volts
Final with Ad ustments

Len m De
h"'48

%46

Len + De " Volts
%.18 0 0.00
%.16 17 034

Axial
Positbn
<.17
<.15

Phase
Volts ie

0 0.00 0
17 026 6

%.17
%.15

De hse Volts
0 0.00
17 006

Lan h'"
%.17
%.15

De h">

10

Rnal with Ad ustments

4.14
%.12
%.10

31
37
40
46

%.0t
0.01

&06 52

0.46
OAT
0.45
0.41

038

035
041

13
14
16
18
23

18

%.14 31 046
%.12 37 OAT

%.03 6S 042
%.01 65 OM
0.01 52 OA1

%.10 40 045
CLOS 46 OA1

%.14
%.1 2
%40

%.01
041

17

28

2d

%.13
%41

0.02

23 038 8
32 0.44 11

38 0.46 '13

41 OA4 14
47 0.40 16
52 035 18
67 031 23
64 0~ 22

<.13

OAO

OAR

23 036
32 044
38 OA6
41
47 040
52 OPS
67 041

64.00 OD4

%.13

W.od

<.02

0.02

13
ld

29

36
0.03
005
0.07

0.11

49
37
31
28

0.42
0.47
0.45
0.44

17
13

10

0.03 49 OA2
0.05 37 OAT
0.07 31 OAS
0.09 28 OA4
0.11 20 028

0.09
0.11

17
15

0.04

0.'1 1

0.13

52 OAO 18
44 OAS 15
38 0.46 13
32 0.44 11

29 0.43 10

OXt4

0.06
0.09
0.11
0.13

52.00 OAO
44.00 OAS
38.00 OA6
32.00 OA4

0.04

OA)9
0.1'l
0.13

29
25

18
16

0.13
0.15
0.17
0.19

17 0.33
0.28
023

Max. Volts
Max. Depth (SS)

Length (tn.)
A De hA

0.13
0.15

17

0.17 8
0.19 0

0.47
6&00
097

028
0.13
0.1 5
0.17
0.19

OAT
37.00

1&79

0.15
0.17
0.19

20 0.39 7
14 0.33

0.00
Max. Volts

Matc Depth (%)
Length (IrL)

A De h

0.15
0.17
0.19

20.00 049
14.00 043
0.00 0AXt
0.46

67.00
(L36

38.00

0.1 5
0.17
0.19

046
3&00
036

21L42
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Table J<5 (continued)
Sample 13-4H

Laboratory Specimen NDE Analysis

Unad usted NDE

Crack 1 -MR+ Point-Analyst 3 Ctaok 1 MR+ Point- Analyst 4

U usted NDE
Axial

Position Volts
Phase
An le L oe

Rnal with Ad ustments
De h»Volts Lan

Axial Phase Rnal with Ad ustments
position De h volts An le Lenoth'" De h'olts Len h'u De

h"'.16

A.t4
%.12

%.07

10
27
27
31

0.00 0
0.39
0.45
0.48 8
0.49 9

%.16
<.14
%.12

10

27
31

OAO %.16
039 4t.t4
OAS <.12

OA9

15

17

NO DATA

0.46 10 %.05 OA6
42 0.41 12 42 OA1 23

%.01 42 0.38 12 <.Ot 42 038 <.Ot
0.01
0.03
0.06

0.10
0.12
0.14

49
42

27
18
10

0.41
0.47 12
050 10
0.51 8
0.49 6
0.42 4
0.00 0

Max. Volts
Max. Depth (%)

Length (In.)
A De h

0.01

0.08
0.10
0.12
0.14

49
42

18
10

0.51
49.00
030

28.37

OA1
OA7

0$ 1

OA9
OA2

0.01

0.10
0.12
0.14

19
15
10

081
27.00
030
15.63
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Table d46
Sample 13- 5H

Laboratory Specimen NDE Analysis

Unad sled NDE

Crack 1 - MR+ Point-Analyst 1 Crack 1- MR+ potnt - Analyst 2

Unsd ed NDE
Axial

Possicn Volts
lhaso
An e Len

Rnsl with Ad Ustrnerlts
- Volts Len her De h~

Axial
pos'sion Volts

Rllal wltriAd Irstrnsnts
Lan h'oVotts

O.OO 0 0.00 424 0.00

%.18
%.16
%.14

%.07
<.05

<.Ot
0.01

28

37
37

37
46
46

0.55 13
0.63 13
0.66 12
0.69 12
0.70 12
0.66 13

160.65
0.65 16

020 10
0$ 1 12
043 12

%.20
R.td
%.16
%.14
A.tt

%.07
%.05

N.ol
0.01

28

37
37

37
46
46

0$ 1 %.18
043 %.1 6
0$5 %.14
0.63 %.1 t
0.66 %.09
0.69 %.07
0.70
046 %.03
0$5 A.ot

0$ 1

17
21
21

21
21
21

28
28

29 0.19
a~ 35 0$0
A.td 35 0.42
%.16 38 0$3
%.13 38 0.61
R.t 1 38 0.64
F09 35 0.67
&07 35 0.68
%.05
%.03 47 0.63
0.00 47 0.64

10
12
12
13
13
13
12

13
16
16

29 0.19
35 0$0

td 35 042
%.16 38 0$3
<.1 3 38 0.61
4l. 1 1 38 0.64

%.07 35 0.68
%.05 38.00 0.64
%.03 47.00 0.63
0.00 47.00 0$4

A.t8
A.t6
%.13
%.1 1

%.07
%.05

ld

24
24
24

24
30
30

0.05
0.08
0.10
0.12
0.14
0.16

56
46
37
31
28
23

0.59 19
0.56 16
038 13
0$0 11

0.29 10
027 8
022 7

0.03
0.05
0.08
0.10
0.12
0.14
0.16

46
37
31

0$9 OAQ
OAI5

0.1 0
0.12
0.14
0.1 6

2d

17
14
12

0.02 55 0$7
0.04 47 0$5

35 0.40
0AXt 32 0$0
0.1 0 20 028
0.12 23 027
0.15 20 021

19
16
12

0.02 55.00 0$7
47.00 0$5

0.06 35.00 040
0.08 32.00 0$0
0.10 20.00 008
0.12 23.00 OM
0.15 20.00 001

0$8
0.1 0
0.12
0.15

30

13
15
13

0.18 0.00 0
Max. Votts

Msx. Depth (55)
Length On.)

Av De h

0.18 0.00
O.7O

56.00
040

0.1 8
0.70

34.00
040

20.68

0.17
Max. Volts

Msx. Depth (%)
Length gn.)

A De

0.17
0.68

55.00
041

34.16

0.00 0.17
0$8

35 00
041

21.74



Crack 1- MR+ Point- Analyst 3

Table J46 (continued)
SamPle 13 -5H39

Laboratory Specimen BIDE'Analysis
' V

Crackt-MR+Point Analyst4

41.23 14

Unad stedNDE
Arear

Poshion Vohs
0.00
0.18
022

Phase
Ano'le Lanoth'" hl''25 0

%23 14
%20. ~ 23

0.18

Lan m De
-0

4A- ~ - 9
-15

Rnsl with Ad ustments
Unad usted IIDG

Aeat
Poachy -Vo"s

Rnal with Ad ustments
De re Volts Len hm De hut

NO DATA

'.18

%.16
%.14

23
23
27

0.31
0.44
0.58

7 %.16'3
<.14 27

ODt %.18
<.16
%.14

15
15
17

4t.t2
%.10

27
27

0.66
0.69

%12 27
+.10 27

A.t2 17
4.10 E 17

<.05

%.01
0.01

23
27

31

0.73

0.75
0.74
0.74

<.08 23
8 v %.05 27
10r

%.01 31
10 0.01 34

0.75
0.74
0.74

%.08

%.01
OAIt

15
17

20

0.01

0.05
0.08
0.10
0.12

42
31
14
10
0

0.74

0.48
0.38
0.00

10
12

0.01 34
0.03
0.05 31.00
O.OS 1600
0.10 10.00
0.12 0.00

0.74
056

OD8

OAlt

Oxta 9
0.10 6
0.12 0

Max. Volts
Max. Depth (%)

Length (In.)
Av .De h

0.77
42.00
Oay

23.95

0.77
27

ODT
1 539

Max. Votts
Max. Depth (y )

Length era)
Av De

NO DATA
NO DATA
No DATA
NO DATA
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Q
Table J47

-.r„s. ',~SamPle 14-1H
Laboratory Specimen NDE Analysis

Crack1 MA+Point Anslrst1 Crack 1 -MR+ Point-Anatrst 2

Unad osted NDE
Axial

Position Volts ttt Oe
it'loatwith Ad ttstments

Len h» Oe h»'Volts"

Unad'd NDE

te Volts Len h» Oe h»
Rnal with Ad ttstments

NO DATA
%.01

0 0.00
26 ~ OM

"0
%.01

)Orr OAR

26 ODS %.01 26
001
0.04

29 0.42
17 029

10 0.01 29 OA2
0.04 17 029

0.01 29
17

0 0.00
Max. Voltsi

Max. Depth (0
Length (in.)

Av .De

0.06 0 OAO

0.42
'9.00

0.09 ~

I IL56

0
OA2

29.00
OA)9

1L66

Max. Votts
Msx. Depth (tt)

Length Ots)
A De h

NO DATA
NO DATA
NO DATA
NO DATA
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Uoad sled NDE

Cssck1-LtR+ Point- Andtyst 3
h

s

Table J47 (DontlttuW).', .SamPlt.*14-1H.,';, a,t",::.
"'

LttbOrtttD@ SPeDt'iftk NDB,QitDlyalS;"".t,E"
a o)hatt>staa.s"

'lock1 ~ QR+ Potnt- Analyst 4

S 1 -~s Undd SSSSed NDE
Anal

De 8
4105 ',>~ 0 s" '0.00'. 0 1

h

b''.05."0
R dl wtth Adiosti'Dante

esc
0'

ASddl- " a'" C."'; Qml ~ s -'; 'ndlSShhAduatmente
~ pox@In ats p aa 'o De «0 volts Lsn os h»

"44 0.26
52.5 '.34

01 ' 60 '40 ~ "16S;!
0:04 ':s.'26:: '.13'.8.'

'.06«~"' I 0.00 ~ ~ .0.<o

's 4403 '. 44-:
~ ALO) 52.5 ..

0.01."6 60 s

'0 ss 26s
A.OB."

0~~
s0~"
s OM'i
~ 0.13

%.03"' '9
41.01 ~ "~ 46'

0414 ~ 23-

Qdss. Depth(Q .''. ",a" 60.00
Length gn.f - ': 0.1 1

A .De h
* '.': 100

I

034

0.1 '1

32AS

A~ ~
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