ELECYRIC POWER
RESEARCH INSTITUTE

=EPr2l

Nondestructive Evaluation: Ultrasonic
Equivalency Testing of Weld Inlaid Components

1016543




Nondestructive Evaluation: Ultrasonic
Equivalency Testing of Weld Inlaid Components
1016543

Technical Update, April 2008

EPRI Project Manager

C. Latiolais

ELECTRIC POWER RESEARCH INSTITUTE
3420 Hillview Avenue, Palo Alto, California 94304-1338 « PO Box 10412, Palo Alto, California 94303-0813 = USA
800.313.3774 - 650.855.2121 - askepri@epri.com » www.epri.com



DISCLAIMER OF WARRANTIES AND LIMITATION OF LIABILITIES

THIS DOCUMENT WAS PREPARED BY THE ORGANIZATION(S) NAMED BELOW AS AN ACCOUNT OF
WORK SPONSORED OR COSPONSORED BY THE ELECTRIC POWER RESEARCH INSTITUTE, INC. (EPRI).
NEITHER EPRI, ANY MEMBER OF EPRI, ANY COSPONSOR, THE ORGANIZATION(S) BELOW, NOR ANY
PERSON ACTING ON BEHALF OF ANY OF THEM:

(A) MAKES ANY WARRANTY OR REPRESENTATION WHATSOEVER, EXPRESS OR IMPLIED, () WITH
RESPECT TO THE USE OF ANY INFORMATION, APPARATUS, METHOD, PROCESS, OR SIMILAR ITEM
DISCLOSED IN THIS DOCUMENT, INCLUDING MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE, OR (Il) THAT SUCH USE DOES NOT INFRINGE ON OR INTERFERE WITH PRIVATELY OWNED
RIGHTS, INCLUDING ANY PARTY'S INTELLECTUAL PROPERTY, OR (ll) THAT THIS DOCUMENT IS
SUITABLE TO ANY PARTICULAR USER'S CIRCUMSTANCE; OR

(B) ASSUMES RESPONSIBILITY FOR ANY DAMAGES OR OTHER LIABILITY WHATSOEVER (INCLUDING
ANY CONSEQUENTIAL DAMAGES, EVEN IF EPRI OR ANY EPRI REPRESENTATIVE HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES) RESULTING FROM YOUR SELECTION OR USE OF THIS
DOCUMENT OR ANY INFORMATION, APPARATUS, METHOD, PROCESS, OR SIMILAR ITEM DISCLOSED IN
THIS DOCUMENT.

ORGANIZATION(S) THAT PREPARED THIS DOCUMENT

Electric Power Research Institute (EPRI)

AREVA NP, Inc.

WesDyne International, LLC

This is an EPRI Technical Update report. A Technical Update report is intended as an informal report of
continuing research, a meeting, or a topical study. It is not a final EPRI technical report.

NOTE

For further information about EPRI, call the EPRI Customer Assistance Center at 800.313.3774 or
e-mail askepri @epri.com.

Electric Power Research Institute, EPRI, and TOGETHER...SHAPING THE FUTURE OF ELECTRICITY
are registered service marks of the Electric Power Research Institute, Inc.

Copyright © 2008 Electric Power Research Institute, Inc. All rights reserved.



CITATIONS

This document was prepared by

Electric Power Research Institute (EPRI)
Nondestructive Evaluation (NDE) Program
1300 W.T. Harris Blvd.

Charlotte, NC 28262

Principal Investigator
C. Latiolais

AREVA NP, Inc.
155 Mill Ridge Road, MRR-1
Lynchburg, VA 24502

Principal Investigator
C. Graves

WesDyne International, LLC
P.O. Box 409
Madison, PA 15663

Principal Investigator
A. Moreau

This document describes research sponsored by EPRI.

The publication is a corporate document that should be cited in the literature in the following
manner:

Nondestructive Evaluation: Ultrasonic Equivalency Testing of Weld Inlaid Components. EPRI,
Palo Alto, CA: 2008. 1016543.



PRODUCT DESCRIPTION

This report describes an investigation in which ultrasonic data were acquired by following the
American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section
XI, Appendix VIII, qualified procedures from both a Performance Demonstration Initiative
(PDI) 601 series hot leg to reactor vessel mockup and a Pressurized Water Reactor Owners
Group inlay test mockup containing similar crack-like flaws. The objective of this investigation
was to determine the equivalency of using qualified techniques for the inspection of inlaid nozzle
dissimilar metal welds from the inner surface of the nozzle.

Results and Findings

Experiments performed by AREVA NP and WesDyne International demonstrated that qualified
techniques for inspecting inlaid nozzle dissimilar metal welds from the inner surface of the
nozzle can be used to detect, characterize, and size the length and depth of axial and
circumferential flaws. No procedural changes were required by either vendor during these
demonstrations, and the qualified techniques worked as expected. The data, which are presented
in this report, demonstrate that inlaid components can be examined reliably using the current
Appendix VIII qualified inside surface procedures with no further demonstrations required for
procedures, personnel, or equipment.

Challenges and Objective

The hot and cold leg primary nozzles in PWRs contain dissimilar metal weld configurations
using Alloy 600 materials joining the ferritic reactor pressure vessel to the austenitic coolant
piping. Because these welds are exposed to primary coolant water, they are susceptible to
primary water stress corrosion cracking (PWSCC). As a result, the Electric Power Research
Institute (EPRI) report 1010087, Materials Reliability Program: Primary System Piping Butt
Weld Inspection and Evaluation Guideline (MRP-139), requires an increased inspection
frequency on these components unless actions are taken to minimize the risk for PWSCC. In
response to MRP-139, the weld inlay was designed to isolate the PWSCC-susceptible material
from the primary environment.

The objective of this investigation was to determine the equivalency of using qualified
techniques for the inspection of inlaid nozzle dissimilar metal welds from the inner surface of the
nozzle. A demonstration of equivalency would allow the use of these techniques and associated
procedures on inlay weld designs without the need for additional qualification activities.

Application, Value, and Use
Currently, 31 plants in the United States have the potential for PWSCC in their hot and cold leg
primary nozzles and could benefit from inlay mitigation.



EPRI Perspective

ASME Section XI, Appendix VIII, currently identifies requirements for examination of
structural weld inlay (corrosion-resistant clad) austenitic piping welds as “In Course of
Preparation.” Therefore, implementation of Appendix VIII qualified examination techniques
might require utilities to submit one or more relief requests. EPRI, in conjunction with affected
utilities, will develop guidelines for these relief requests as required. These guidelines, along
with applicable safety evaluation reports, will be available at www.epriq.com.

Approach

An inlay test mockup was created that was identical to an existing PDI 601 series weld
configuration. This mockup is a full-scale representation of a PWR hot leg to reactor pressure
vessel DMW, including the safe-end and the safe-end-to-pipe connecting weld. Both the 601 and
the inlay mockup were fabricated from actual dropouts taken from a cancelled PWR in order to
ensure that materials and welding processes are typical of those found in an operating plant. The
inlay material was applied using welding techniques and hardware developed by AREVA NP. In
order to identify welding imperfections that might exist in the DMW, the inlay mockup was
ultrasonically inspected by AREVA NP using a qualified Appendix VIII procedure before inlay
material was applied.

AREVA NP and WesDyne International inspected the inlay mockup and used previously
collected data on similar flaws in the 601 mockup for comparison. Data were collected following
each vendor’s applicable Appendix VIII qualified automated ultrasonic procedure. Both vendors
had prior knowledge of the crack-like flaw locations and sizes for the inlay mockup. The
ultrasonic scanning was conducted under the observation and guidance of EPRI PDI personnel to
ensure procedural compliance. All scanning was performed from the inner diameter surface, with
scanning in both axial and circumferential directions using qualified equipment.
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Dissimilar metal weld
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Pressurized water reactor (PWR)
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INTRODUCTION

Objective

This report documents the results of equivalency testing between Performance Demonstration
Initiative (PDI) qualified ultrasonic inspection techniques applied to the Pressurized Water
Reactor Owners Group inlay test mockup. This project was designed to evaluate the
effectiveness of current automated ultrasonic procedures developed for inner surface inspection
on inlaid welds without modification of essential variables. A demonstration of equivalency
would allow the use of these techniques and associated procedures on inlay weld designs without
the need for additional qualification activities.

Background

Primary water stress corrosion cracking (PWSCC) was first identified as a failure mechanism for
Alloy 600 materials in reactor pressure vessels in the United States following the leakage event
of a pressurizer heater sleeve at Calvert Cliffs Unit 2 in 1989. Since then, considerable research
has been conducted on the environmental influences of this cracking phenomenon. PWSCC
occurs in Alloy 600 materials that are directly exposed to the primary coolant water. The
susceptibility and onset of cracking for a particular component is influenced by temperature,
pressure, material residual stresses, water chemistry, and service life, with incidences in both
BWRs and PWRs. The focus of this report is PWSCC and related inlay mitigation in PWRs,
specifically the hot and cold leg primary nozzle dissimilar metal welds (DMWs). Currently, 31
plants in the United States have the potential for PWSCC in their hot and cold leg primary
nozzles and could benefit from inlay mitigation.

The hot and cold leg primary nozzles in PWRs contain DMW configurations using Alloy 600
materials joining the ferritic reactor pressure vessel to the austenitic coolant piping. Because
these welds are exposed to primary coolant water, susceptibility to PWSCC exists. As a result,
the Electric Power Research Institute (EPRI) report 1010087, Materials Reliability Program:
Primary System Piping Butt Weld Inspection and Evaluation Guideline (MRP-139), requires an
increased inspection frequency on these components unless actions are taken to minimize the
risk for PWSCC. In response to MRP-139, the weld inlay was designed to isolate the PWSCC-
susceptible material from the primary environment.

Weld inlay is a process in which weld material is deposited onto the inner surface of the nozzle
using remote, automated welding techniques. Although the inlay can provide additional
structural support for the weldment, its primary function is to isolate the Alloy 600 material from
the primary coolant water. Isolating the susceptible material allows the component’s
classification to change to Category A, as defined by MRP-139. As a result, the inspection
frequency decreases to a 10-year in-service inspection cycle. In contrast, plants using a full
structural overlay mitigation strategy still require increased inspection frequency under current
guidelines because isolation of the susceptible material was not achieved.
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Although an inlay mitigation process can decrease the frequency of inspection as required by
MRP-139, it does not eliminate inspection requirements. Presently, ASME Section XI, Appendix
VIII, Supplement 10, specifically excludes components with corrosion-resistant cladding from
the scope of the qualification for procedures, personnel, and equipment. Therefore, no PDI-
qualified technique currently exists that can be used to inspect inlaid DMWs. However, qualified
examination procedures do exist that are applicable for hot and cold leg DMWs from the inside
surface, but they apply only to unclad austenitic surfaces.

Before this investigation, the effect of inlay material on the ability to ultrasonically inspect a
DMW using a qualified procedure was unknown. The primary focus of this project is to evaluate
the capabilities of Appendix VIII, Supplement 10, qualified procedures used for examination of
DMWs from the inside surface on an inlaid component. The data collected should clearly show
the effect of inlay material on the ability to ultrasonically detect and size flaws that might
develop later in the service life of an inlaid component. If equivalency is demonstrated, the need
for additional qualification activities would be eliminated because currently available inspection
procedures could be used.
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EQUIVALENCY TESTING APPROACH

Mockup

An inlay test mockup was created that was identical to an existing PDI 601 series weld
configuration. This mockup is a full-scale representation of a PWR hot leg to reactor pressure _
vessel DMW, including the safe-end and the safe-end-to-pipe connecting weld. Both the 601 and
the inlay mockup were fabricated from actual dropouts taken from a cancelled PWR to ensure
that materials and welding processes are typical of those found in an operating plant. The inlay
material was applied using welding techniques and hardware developed by AREVA NP. In order
to identify welding imperfections that might exist in the DMW, the inlay mockup was
ultrasonically inspected by AREVA NP using a qualified Appendix VIII procedure before inlay
material was applied.

The inlay test mockup has four 90° quadrants with varying inlay thicknesses that were blended
smooth on the inner diameter surface. The first quadrant of the mockup was used for a baseline
for noise comparison and had no weld inlay or flaws. The second and third quadrants have
0.20-in. and 0.07-in. (0.508-cm and 0.178-cm) thick inlays, respectively. In addition to the inlay,
the three quadrants have the same set of four flaws identified as Flaws 1, 2, 3, and 12, which are
identical to flaws found in the 601 practice mockup. In the fourth quadrant, an embedded flaw
represents the partial removal and subsequent 1-in. (2.54-cm) deep inlay repair of a deep flaw.
The flaws were implanted in the mockup using the same techniques used for the fabrication of
the PDI 601 mockup. The flaws were generated using an electrodischarged machining technique,
with the topography of the notch designed to simulate that of a crack. Figures 2-1 through 2-4 are
drawings of the inlay mockup.

Data Collection

Two vendors were contracted to inspect the inlay mockup. Previously collected data on similar
flaws in the 601 mockup were used as a comparative reference. All data were collected following
each vendor’s applicable Appendix VIII qualified automated ultrasonic procedure. The
procedures used by the vendors were AREVA NP’s 54-IS1-821-000, “ID Automated Ultrasonic
Examination of Austenitic and Dissimilar Metal Piping Welds for Detection and Length Sizing,”
and 54-1S1-822-000, “ID Automated Ultrasonic Examination of Austenitic and Dissimilar Metal
Piping Welds for Depth Sizing,” and WesDyne’s PDI-1S1-254-SE, “Field Inspection Procedure,”
Revision 2. Both vendors had prior knowledge of the crack-like flaw locations and sizes for the
inlay mockup. The ultrasonic scanning was conducted under the observation and guidance of
EPRI PDI personnel to ensure procedural compliance. All scanning was performed from the
inner diameter surface, with scanning in both axial and circumferential directions using qualified
equipment.
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Figure 2-1
Inlay mockup drawing: location of flaws
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Inlay mockup drawing: inspection data
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Inlay mockup drawing: location of embedded flaws

2-4



- 1 lwvtmml’.rm
Sansminkeh I — 1 e ] e

}
S ORI
= ML TIAR VG L ATHINS OF DHE TEIOATES Y T JX AN 2 ALSTT 2
ot s v i
A v P e
"‘!{I”"
3 P s A
\ : /J i A @i
c
i X
|
i
¥
0
i
1
s :
A . mnm‘ B\'l& mw_u mﬁ%nl&ﬂ"—ﬂamﬁ -
i Ve EHOVEND CRENTATION G2 . 47 AR 57 VEN SHOWNG O FATION OF aﬁ JV’I’%}S&P
ey ULLA MACHIN) POSKETAIERAELOMRAL A0
N
?
wrs rpe "'.:g RIFEshsn
U MEIT O AR YR Y DR RD A ,..nmwgﬂ‘ & b Sposmere

{1 IS SSELIRE 13 SRENIAL N VALIAN SR NEN
- o -

' W O T EOCATICON OF WRD FivireAl
OOUMIES DRkl DY 2 LRI (5T RFRETON PROCERS

t 4 (&1@:’;&}% TATR T ¥ A ANCEIS (E5% 00 TORTWCRY DUBEALE BUALT MG T LACEE (LMW, ST7F WEIERS

S s o T 5

[ - 7 T T 5 T i i )

Figure 2-4
Inlay mockup drawing: orientation of machined pockets and terraces
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RESULTS

Both vendors prepared inspection reports summarizing the flaw detection capabilities and sizing
results for the four flaws using data collected from mockup 601 for comparison. Figures 3-1 and
3-2 show typical flaw images obtained from mockup 601. The inspection reports contain
objective evidence in the form of data images and quantitative measurements to support the
findings and conclusions. These reports are provided in Appendix A, WesDyne Report
WDI-DFD-2009-QDP-001, and Appendix B, AREVA NP Report 51-9068587-000.

A

AREVA

Accusonex Display [AT299._15.13.24 Onlay, et tion_»_76_80.601]

Acusanex Display |A7306_10.48,00 {601-L Desection_+_70_80_60)

Mo | T fuiliee |
|

Pask } s

i

Figure C-29
601-1 Flaw 3: 80°L from Positive Direction
Reference Flaw

Figure 3-1
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Figure C-30
Inlay Mockup Flaw 3-4: 80°L from Positive Direction
Quadrant 4 - 1" Inlay

Typical axial flaw image (AREVA) from 601 and 1 in. (2.54 cm) inlay mockup
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Figure 3-2
Typical ultrasonic image (WesDyne) from 601 block of circumferentially oriented flaws

Both vendors reported similar findings with respect to flaw detection, sizing, and relative noise
levels within the areas of the inlay. Both vendors were able to detect, characterize, length size,
and depth size all the implanted axial and circumferential flaws within the tolerances imposed by
EPRI’s PDI-qualified inspection procedures. Tables 3-1, 3-2, and 3-3 summarize the
measurements obtained by each vendor on each flaw.

Table 3-1
WesDyne detection and sizing results
bl
M wynﬂ PLANT PDI Supplement 2 10 Demonstration
PROCEDURE PDI -1SI-254-SE  Rev. 2 ]
COMPONENT ‘Actual Flaw size to UT resuits of 601 biock and inlay Block
ANALYST
1 1.80" 0.339" 1.875" 037" 1-Q2 1.78" 0.37"
2 263" 0.350" 2.75" 039" 2-Q2 275" 0.34"
3 * 060"~ 0507 0.374" 0.40" 0.44" 3-Q2 0.64" 0.40"
12 3.08" 0.815" 3.25" 079" 12-Q2 3.00" 0.81"
embed 223" 0.70"
1-Q3 1.78" 0.42"
2-Q3 2.375" 0.33"
3-Q3 0.64" 0.37"
12-Q3 2.875" 0.81"
1-Q4 1.625" 036"
2-Q4 2.625" 0.37"
3-Q4 0.72" 027"
12-Q4 3.128" 077"
embed 2.25" 071"
*601 Block
** Inlay Block
1in.=2.54 cm
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Table 3-2

AREVA detection and length sizing results
Flaw detection and length sizing results for inlay mockup and mockup 601-1 comparisons

Citcumferential Flaws Measurements fiom the Nozzle Side Measurements fiom the Safe-end Side
Measured
i Actual Actual [Actual  |Actual Measured |Measured |Measured |Measured |Flaw Measured Measured [Measnred
£  |Quadrant Reference |Flaw  |Flaw |Center |Flaw Start|Flaw End |Flaw Start|Flaw End |Flaw Flaw Length |Start Flaw End |Flaw Flaw Length
§ Start : Lacﬂm ngth t.mﬁh F’osilm Position |Position |Position |Position [Length |Length  |Variance |[Position |Position |[Length |Length [Variance
fdeg) |[Flaw# | : ik deg ) {deg.) (deqg.) {in.) (deg.) {in.) {deq.) (deg.) {in.) {deq.) {in.)
- | 2. 43.40] m m o AB 338.20] 34860] -2 14 -10.20 3.02 11.94 0.39] -2202 1112 2.76 1090 0.13
g - N/A A R 180F  T0F . -85 : -2.77 403 1.72 6.80 -0.08 -3.34 4.18 1.90 7.52 0.10
. a2 Rk B 12100 178 1WIs 12.26 2479 317 12.63 012, 1182 2415 392 1233 0.07
122 1 88 283 1100 119 14.30] 125 116.82 12022 2.74 11.40 011 117.18 127.81 2.55 10.63 -0.08
90 12 5401 1801 750| 136. 132.65] 140.15 13538 142,42 1.69 7.04 011 136.42 142.67 1.50 6.25 -0.30
o2 64.20] 3 147, 160. 150.90 163,50 3.02 12.60 -0.03 149,97 183.27 3.19 13.30 0.14]
B 23 - 08N 3 301 215, 207 44 218.07 2.55 10.63 -0.08 207.01 218.46 2.75 11.45 0. 12_]
%‘ 1 180 13- .0 45401 22265 23015 226.36 23282 1.79 7.46 -0.01 226731 23301 1.75 78 -0.05
| = 28 | edos 35 1D & 23785 2055 240,27 25372 3.23 13.45 018] 239991 253.40 3.22 13.41 017
; 24 4260] 26 ’ﬂ w 3&50 30710, B4 310.00 32097 2.63 10.97 0.00! J0966] 32110 2.75 11.44 0.12
770 |14 58. 1.80] 780 32020 32545 332 328.49 335.09 1.58 6.60 -0.22 32848| 33461 147 B.13 -0.33
124 77.00] 305 1270] 347 34065 36335 342 86 38537 3.00 12.51 4305] 343.32] 2356.04 3.05 12.72 0.00
smbedded 17000 215 900 28790 283.40| 29240 28383 293.72 237 9.89 022] 28595] 295.20 1.98 8.25 0.17
Axial Flaws Negative Beamn Direction Measurements Positive Beam Ditection Measurements
: Measured
Actual | Actual |Actual |Actual [|Measured |Measured [Measured [Measured Flaw Measured | Measured (Measurad
2 |Quadrant Reference [Flaw  |Beam |[Center FlawStaﬂ Flaw End |Flaw Start|Flaw End |Flaw Flaw Length |Stant Flaw End [Flaw Flaw Length
"g‘ Start i.nm’(i@ﬂ Length Angle Fnsiﬁm Poshcm Pomtwn Position |Position |Length |Length |Variance |Peosition |Position |[Length |Length |Variance
> ) |Flaw# deg)  |{deg) (deg) {in.) {in.} {in.) (deg.) {in.) {in.) {in.) {in.) {deq.) {in.}
BO1] NA [ 3 m-m‘m 32560 042 094 0.52 0.00 008 064 093 0.35 000] 025
ﬁ _3‘-_2 ] 12 00 -mm‘m ND ND om 0.41 0.40 0.00 -0.20
Infay | 180 33 - 12.00 mm‘m -0.32 018 0.50 0.00 010 028 0.22 0.50 0.00 -0.10
L 3-4 2480 080 BOL | 29480] 29480 294 BO|ND ND 001 (.56 0.55 0.00 -0.05
T 3 32560| 060 80L | 32560 059 114 0.55 0.00 005] 054 145 0.61 000] 001
90 32 12.00] 0.60] &0 102.00] 102.00] 102.00] 042 0.07 0.49 0.00 01 043 o 054 0.00 -0.06
Inlay | 180 3-3 1200 0.60] 80L | 19200 | 182.00] 192,00} -0.48 0.09 0.57 0.00 -0.03 043 0.08 0.49 0.00 -0.11
SR 34 2480] 060 80L | 29480] 294.680] 29480|ND ND 019 0.45 0.65 0.00[ 0.0

Note: ND means the flaw was not detected.




Table 3-3

AREVA depth sizing results

Flaw Depth Sizing Results for Inlay Mockup and Mockup 601-1 Comparisons

Circumferential Flaws UT Measurement
Actual | Actual | Actual | Actual | Actual | Actual [Measured

2 | Quadrant Reference | Flaw | Flaw | Center |Flaw Start| FlawEnd | Flaw Flaw Depth
s Start Location Langlh Length Position| Position | Position | Depth | Depth |Variance

= (deg) | Flaw# | ‘,jdﬁg.[ ' deg. deq. deg. i3 1 (n) {in.)
- | — 343.40] 263 .40]  338.20 :mw 0.350] 0.290| -0.060]
3 | NA 1 000f 180 710] O 355] 35| 0339 03%] 0051]
12 1780 305 12.10] 1175 2385] 0815]  0.823]  0.008|
e A 2988 114.30] 'zs.m 0350  0.355] 0005
0 | 12 “‘“ 13265] 140.15] 0339] 0405 0066
122 "B420] 305 1270] 15420 14785 160.55 081 0850 0035

23 2980 ?m“% 0350] 0.349] 0001
§ s 3 46 40 0] 7.50] 22640 22285 230 0339  0.306] -0033)|
- 123 6420] 305 1270 24420] 23785 25055 5|  0844] 0.029]
24 4260] 283| 11.00] 31260] 307.10] 318.10] 350 0343 -0.007)
70 1A —lﬁﬂ—‘mn 39  0319] -0.020]

124 | 7700[ 305] 1270] 347.00] 34065] 353 0.81 0.876| 0.061
|Embeddedd 1700 215] 900] 2687.00f 28340 292.40i 0.701 0.728 0.027

Axial Flaws UT Measurement

Actual Actual | Actual | Actual | Actual |Measured

2 | Quadrant Reference | Flaw | Beam | Center [Flaw Start|FlawEnd | Flaw | Flaw Depth
'§ Start Location Lengh Angle |Position| Position Position | Depth | Depth |Variance

g | (deg) | Flaw# deg) n. deg.) | (deg) | (deg. :da in.) {in.) {in.)
[oi1] wA [ 3 | 3%66[ --H 3256] 0374 0460] 0086
20 32 B _102] 0374 0332] -0042
inlay | 180 | 33 G m:mm 192 1 — 192| 0374|0322 0052
270 3-4 ’24.8, a 2048]  2048] 0374 0472 0.098)

1in. =254 cm

Figures 3-1 and 3-3 show typical flaw images obtained from the inlay mockup. Although the
procedures are not qualified for the detection and sizing of embedded flaws, the embedded flaw
in quadrant four was also successfully detected and sized using procedurally acceptable search
units and techniques. No procedural changes were required by either vendor during these
demonstrations, and the qualified techniques worked as expected.
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Figure 3-3
Typical ultrasonic image (WesDyne) from inlay mockup of circumferentially oriented flaws
(opposite directions)

The procedures used for this investigation use high beam angles and are not designed to detect an
inlay disbond condition. This report demonstrates technique equivalency of crack detection
techniques; it does not address the detection of flaws contained in inlay material or at the inlay-
to-parent material bond.

Both vendors observed an apparent increase in the noise level in the areas where the inlays were

applied. This reference noise level increased as the thickness of the inlay material increased, with
the largest reference noise level appearing in the fourth quadrant, where the 1 in. (2.54 cm) inlay

material was located. Figure 3-4 is an ultrasonic image that shows the relative noise level of each
quadrant.

b 1632 yb 12854 20.24  AmpS5.7  Sween$

Figure 3-4
Circumferential scan data (WesDyne) showing background noise increase with inlay thickness




Figure 3-4 clearly illustrates an increase in background noise level associated with the 1 in. (2.54
cm) inlay material when compared to the rest of the block. In the axially oriented flaws, the
signal-to-noise ratio was more noticeably affected, but it was not at a level that would impact the -
results of the examination. This increase in noise generally made flaw depth sizing more
difficult, but it had a lesser effect on detection capabilities. Although the precise cause of this
noise is not known, it is assumed to be associated with the microstructure of the inlay material.
Possible causes could be related to small discontinuities in the material or a preferred orientation
of crystallographic grain structure and size that tends to scatter the sound energy as it passes
through. Both vendors recommended further investigations to determine the origin of the noise
and to determine whether the welding process could be modified to reduce or eliminate the noise.

3-6
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SUMMARY

The objective of this project was to demonstrate the equivalency of existing ASME Section XI,
Appendix VIIIL, Supplement 10 or 14, automated ultrasonic procedures on inlay weld
configurations. This was demonstrated through a series of tests by two vendors in which a
mockup representing inlays of various thicknesses was inspected using qualified procedures and
probes. Both vendors were able to successfully detect, characterize, and length and depth size all
the flaws in the inlay mockup without deviating from the procedurally qualified techniques.
These experiments demonstrate that components inlaid in a process similar to that used to
fabricate the inlay mockup can be examined reliably using the current Appendix VIII qualified
inside surface procedures with no further demonstrations required, assuming the inlay material is
propeily bonded and free of flaws.

Although an increased noise level was noted in the areas where the inlay was applied, it did not
affect the procedures’ capabilities to detect, characterize, and size the flaws, and it had no effect
on the examination. However, it is recommended that additional work be performed to determine
whether the welding process can be modified to reduce or eliminate the source of this noise,
which would enhance the effectiveness of the examination.

ASME Section XI, Appendix VIII, currently identifies requirements for examination of
structural weld inlay (corrosion-resistant clad) austenitic piping welds as “In Course of
Preparation.” Therefore, implementation of Appendix VIII qualified examination techniques
might require utilities to submit one or more relief requests. EPRI, in conjunction with affected
utilities, will develop guidelines for these relief requests as required. These guidelines, along
with applicable safety evaluation reports, will be available at www.eprig.com.

4-1
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EXECUTIVE SUMMARY

1.0 INTRODUCTION

WesDyne International performed an open procedure demonstration by scanning an
inlay test block using qualified procedure PDI-ISI-254-SE, Revision 2. The Inlay Test
Block, (reference attachment 9) is a 360 degree welded replica of a primary loop piping
DM and safe-end weld divided into four 90 degree segments. Three segments have
protective stainless steel inlay applied in layers of varying thickness blended smooth to
conform to the ID surface. The fourth segment represents a standard dissimilar metal
safe end configuration without inlay. The Inlay Block segments contain a number of
crack-like flaws oriented axially and circumferentially. The locations and sizes of the
cracks were known to the exam team. Results from the inlay Test Block were compared
to baseline data taken previously on PDI practice specimen 601, a standard DM safe
-end practice specimen containing crack indications. The purpose of the demonstration
was to insure that procedures qualified for detection of flaws in primary piping DM welds
(Section XI, Appendix VIIl, Supplements 2 and 10), were capable of detecting and
measuring flaws on primary piping DM welds mitigated by inlay without changing the
essential variables of the qualified procedure.

All equipment, setup, scanning and data interpretation was performed between
November 26 and Dec. 7, 2007 at the Westinghouse Waltz Mill Service Center.
Processed data was also reviewed at EPRI after the initial assessment by WesDyne.

This demonstration was conducted as a controlled exercise under written instructions
from a Program Plan developed by WesDyne using information supplied from EPRI and
AREVA. Although not present for scanning, the Performance Demonstration
Administrator (PDA) was fully informed about the progress of the project and the PDA
provided guidance on the preparation of test results. In order to compare similar flaw
data from non-inlay and inlay specimens, WesDyne used prior data taken on
demonstration block 601 as a basis for comparison with data from the Inlay
demonstration block. There are some crack sizes common to both specimens serving as
a good basis for comparison.

All scanning was performed with the inlay mock-up immersed in a tank designed
specifically for UT demonstrations with SUPREEM scanners. The test system was
assembled in the essential configuration depicted in procedure PDI-ISI-254-SE, Revision
2. Examiners qualified to the procedure performed all relevant NDE tasks.

The demonstration results were reviewed with Carl Latiolais of EPRI| on December 7, at
the EPRI NDE Center in Charlotte, NC.
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2.0 EQUIPMENT DESCRIPTION

Thé ultrasonic test system used for this demonstration consisted of the following
components:

WesDyne PARAGON (Software Version Acq. 3.50 Proto. 2, Analysis, 6.3.0)
SUPREEM ROSA 5 Scanner and associated hardware

RD TECH Pulser/ Receiver

Approved Transducers as defined in PDI-ISI-254-SE

The inlay test block was supplied by EPRI as part of this demonstration and is identified
as 8019331D and is shown in Attachment 9.

2.0 EXAMINATION PROCESS

The following parts of the WesDyne Field Inspection Procedure, PDI-1S|-254-SE Rev. 2
were used in this demonstration:

. Calibration — The UT system was calibrated in accordance with Sections 6.0 and
8.0 of PDI-ISI-254-SE Rev. 2. Examination sensitivity was established per table
6.4.1 and verified by using the histogram method set forth in Paragraph 9.2.

. Evaluation of Data — The evaluation of data was performed in accordance with
Section 9.0 of PDI-ISI-254-SE Rev. 2.

. Scanning was performed in both axial and circumferential directions. All scanning
was performed at speeds less than 3 inches per second.

The scan boundaries, sled arrangement and test configuration are defined in the
examinations were performed in accordance with the written Open Demonstration Test
Plan found in Attachment 8.

3.0 SUMMARY OF RESULTS

o The demonstration was performed using procedure PDI-254-SE Rev. 2 to
compare the flaws 1, 2, 3, & 12 of the EPRI practice block 601 to the EPRI
replica inlay block which has three sets of virtually identical flaws. The three sets
of flaws were positioned in three separate quadrants (2, 3 and 4) and are
propagating through the inlay. Quadrant 1 is free from flaws and inlay and
quadrant 4 has an additional embedded flaw. Varying thickness’ of inlay material
was place in each quadrant. Quadrant 2 has a 0.20"thick inlay, Quadrant 3 has a
0.07” thick inlay, and Quadrant 4 has a 1.0” thick inlay.
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e Although all flaws were detected, through wall and length sized within tolerances
of the qualification and procedure PDI-254-SE Rev 2, it should be noted that
additional material noise was seen in the inlay areas that made it more difficult to
discern sizing features (For a given flaw the signal to noise ratio was less in the
EPRI block 601 when comparing the corresponding flaws in the inlayed areas).
Flaws that were most affected by this elevated noise were circumferentially
oriented flaw12 in quadrant 4, and axially orientated flaw 3 in all 3 quadrants.
Each of the axially orientated flaws was sized using the 60° instead of the 45°
which is not the optimum angle for through wall sizing but is allowed by
procedure. It should also be noted that even though there was more material
noise observed in the processed data, the flaws were seen and measured with
the procedure and no changes in the essential variables or procedure
instructions were necessary to accomplish the overall objective.

e The results including printouts of all flaws and noise issues are in the following
attachments according to the table of contents.
4.0 REFERENCES
4.1 Open Demonstration Plan (PDI Inlay Test Mockup) Rev. O Dated 11-8-07
4.2 WesDyne Inspection Procedure, PDI-ISI-254-SE Rev. 2: Remote Inservice

Examination of Reactor Vessel Nozzle To Safe End, Nozzle to Pipe and Safe
End to Pipe Welds.
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ATTACHMENT 1:

UT Probe Calibrations
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SENSITIVITY CALIBRATION DATA SHEET #

SE-DET

Utility: l Wesdyne | Plantﬂ Unit: |

Eutage: [

Procedure No: | PSI-ISI-254-SE

Procedure Rev. No.: ‘ 2

Applicable Weld Numbers:—‘

Applicable PARAGON UT Session(s):

Inlay SE-DET-Ax / Circ

PARAGON Operator Signature: | Dal Nelson

Date: | 11-30-07

UT Examiner Signature:

Dal Nelson

Date: | 11-30-07

EQUIPMENT INFORMATION

PARAGON SAP #: | 104591

RPR SAP #: | 104592

PARAGON Acq. Software Release No: 3.5.0 PARAGON Anal. Software 6.3.0
Proto 2 | Release No:
Calibration/inspection Cable Types Cable Length (ft.) No of
‘ Calibration Inspection Intermediate
Connectors
Cable Cable Cable Cable
#1 #2 #3 #4
UT Probes to Underwater Connector 150’ 150 150’
Underwater Connector to RPR 48" 48" 48"
RPR to Remote CPU 40" 407 40"
UT Profile Probe Extension N/A N/A 6"
| Color | Bk White | Black
UT PROBE INFORMATION
@ z = " @ v _ 3
£ 38539 .| % |.z=2, | 5. |BE|E
_= 3 2 smoe 5 2 U N s [ -3 - o E -
] z 2| 2vs| 8w | BE| 2 ot g8 € E w = 5
* s | =| 855/ 8p|5%| ¢ |=8/dw | E* | 3F | ¢
3 35| "< ° | 8 w e® 13
KB 01PW71 | L 0 70 1.46 | 66 2 REC 7.6x14.2 20 N/A
(2)ymm
KB 01PW72 | L 0 70 | 1.40 | 60 2 REC 7@;‘142 20 N/A
mm
KB 01PW73 | L 0 70 | 1.40 | 60 2 REC 7.6x14.2 20 N/A
. (2)mm
KB 01PWT74 | L 0 70 | 1.46 | 66 2 REC 7.6x14.2 20 N/A
(2mm)
KB 01PHLH | L 0 0 488 | 50 1 | ROUND 25 625 N/A
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SE-DET

UT SENSITIVITY/TIMEBASE CALIBRATION

103155 | Block Temp: | 70°F

Calibration Block: Navship | calibration Block S/N: |
Thermometer S/N: 105509 Couplant: Demin Essential Variable Settings per
Appendix A, Figures A1-3 through
A1-14:
Wire | Wire RPR Probe S/N Probe | Buffer | Hole Hole | Gain | Exam. | Measured
# Color | Channel Angle Bias .D. Amp | (dB) | Gain Depth
(P/R #) {deg) %FSH {dB) {in)
1 Bik 1 01PW71 70 35 A 80 24 30 247
2 Blk B 53 - —_— 417
1 Blk 2 01PWT2 70 33 A 80 25 31 247
2 Blk B 54 - 427
1 Blk 3 01PHLH 0 182 iD 100 6 6 0
2 Blk
1 Blk 4 01PWT73 70 70 A 80 25 31 247
.2 Blk B 50 .249
1 Blk 5 01PW74 70 70 A 80 245 305 242
2 Blk B 50 452
CLAD EXAM
1 Blk 1 01NVCS 0] 41 A 50 19.5 315 222
2 Blk PDI-Cal C 29 - .804
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SENSITIVITY CALIBRATION DATA SHEET # SE-DET
CALIBRATION VERIFICATION
Reference Block: B1 Reference Block S/N: 103939 [ Block Temp: 70° F
Thermometer S/N: 105509 Couplant: ) Ultragel
Essential Variable Settings per Appendix A, Figures A1-3 through A1-14, Sensitivity/Timebase
Calibration and Para. 6.5.2:
UT Sessions: { inlaySE-DET-Ax-Calver / inlaySE-DET-Circ-Calver
Calibration Verification — Baseline .
Wire | Wire RPR Probe S/N Reflector | Amp. Gain (dB) Noise Depth
#s | Color | Channel ID %FSH (dB or Position
(PR #) ( ) dB + (in)
%FSH)
1-2 Bik 1 01PW71 1” Radius 80 6.5 58 .664
1-2 | Bk 2 01PWT2 1" Radius 80 7.0 56.5 673
1-2 | Bk 4 01PWT3 1" Radius 80 6.5 57 779
1-2 | Bk 5 01PWT74 17 Radius 80 6.5 53 779
Calibration Verification — Transfer
Wire | Wire RPR Probe S/N Reflector | Amp. | Gain | Noise Depth EPP Sled
#s | Color | Channel ID (%FSH) (dB) | (dBor | Position Position
(PR #) dB + (in)
%FSH)
1-2 w 1 01PWT71 1" Radius 81 7.0 56 .664 D1
34 w 2 01PWT72 1" Radius 78 7.0 57 664 D2
56 | W 4 01PW73 1" Radius 79 6.0 58 782 D3
78 | W 5 01PWT74 1" Radius 82 6.5 51 774 D4

Acceptance of Calibration Verification (Y or N): {
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SENSITIVITY CALIBRATION DATA SHEET# SE-Size-Circ

of

Utility: ] Wesdyne j Plant: L Unit: ) [ Outage: |
Procedure Nozw PSI-1S|-254-SE Procedure Rev. No.: l 2
Applicable Weld Numbers: |
Applicable PARAGON UT Session(s): | Inlay SE-Size-Circ
PARAGON Operator Signature: | Dal Neison Date: | 11-30-07
UT Examiner Signature: Dal Nelson Date: | 11-30-07
EQUIPMENT INFORMATION
PARAGON SAP #: | 104591 RPR SAP #: | 104592
PARAGON Acq. Software Release No: 350 PARAGON Anal. Software 8.3.0
' Proto 2 | Release No:
Calibration/Inspection Cable Types Cable Length (ft.) No of
" p - intermediate
Calibration inspection Connectors
Cable | Cable | Cable Cable
#1 #2 #3 #4
UT Probes to Underwater Connector 150’ 150° 150'
Underwater Connector io RPR 48" 48" 48"
RPR to Remote CPU 40" 40" 40"
UT Profile Probe Extension N/A N/A
Color Blk White Black
UT PROBE INFORMATION
5 EE| wm| ¥ | £ 3 = | E
g t | g B35\ BE )5 |og5s | 2. [3EE
] 2 s | Do | & § < ° E = e E @ = 3
| 0§ | %4z dEI% E |csd° | & | 3F ¢
% 3| %<| 38 | 8 i £e | 8
KB 01PWPV | L 0 45 | 183 | 58 2 REC 8.6x15.2 30 N/A
(2)mm
KB 01PWPT | L 0 45 | 189 | 58 2 REC 88;:' 5;2 30 N/A
KB 01R157 | L 0 60 | 195 | 62 | 2 REC 76x14.2 20 N/A
- (2)mm
KB 01R158 | L 0 60 | 195 | 62 2 REC 7.6x14.2 20 N/A
(2mm
KB 01PWOD | L 0 37 | 107 | 37 2 REC 16x29.2 80 | 7366
(2)mm
KB 01PWOF | L 0 37 | 107 | 37 2 REC 16x29.2 80 736.6
(2mm
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SENSITIVITY CALIBRATION DATA SHEET# SE-Size-Circ

UT SENSITIVITY/TIMEBASE CALIBRATION

Calibration Block: Navship Calibration Block S/N: ] 103155 Block Temp: 70°F
Thermometer S/N: 105509 Couplant: | Demin | Essential Variable Settings per
Appendix A, Figures A1-3 through
A1-14:
Wire | Wire RPR Probe S/N Probe | Buffer | Hole | Hole | Gain | Exam. | Measured
# | Color | Channel ’ Angle Bias L.D. Amp | (dB) | Gain Depth
{P/R #) (deg) %FSH (dB) {in)
1 Bik 1 01PWPV 45 57 D 80 215 | 315 0.98
2 Blk B 80+3.5 0.49
1 Blk 2 01PWPT 45 57 D 80 21.5 315 - 0.98
2 Blk B 80+4.5 0.50
1 Blk 3 01R157 60 58 B 80 275 375 0.49
2 Bik D 30 ' 1.0
1 Bik 4 01R158 60 58 B " 80 28 36 0.40
2 Bik D 27 1.0
1 Bik 5 01PWOD 37 66 B 80 24 32 249
2 Blk F 94 1.45
1 Blk 6 01PW8O5 37 66 B 80 24 32 2.49
2 Blk F 80 - - 1.48
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SENSITIVITY CALIBRATION DATA SHEET # SE-Size-Circ

CALIBRATION VERIFICATION
Reference Block: B1 Reference Block S/N: 103939 | Block Temp: 70° F
Thermometer S/N: 105509 Couplant: | Ultragel
Essential Variable Settings per Appendix A, Figures A1-3 through A1-14, Sensitivity/Timebase
Calibration and Para. 6.5.2:
UT Sessions: | InlaySE-Size-Circ-Calver
Calibration Verification - Baseline
Wire | Wire RPR Probe S/N Reflector [ Amp. Gain (dB) Noise Depth
#s | Color | Channel ID (%FSH) (dB or Position
(PR #) dB + (in)
%FSH)
1-2 Bik 1 01PWPV 1* Radius 80 40 62 0.709
1-2 | Bl 2 01PWPT 1" Radius 80 6.0 64 0.709
1-2 | Bk 3 01R157 . 1" Radius 80 9.0 70 0.515
1-2 | Bk 4 01R158 1* Radius 80 10.0 70 0.515
1-2 Blk 5 01PWSED 2° Radius 82 4.5 40 1.62
1-2 | Bl 8 01PWOF 2" Radius 80 5.5 39 1.62
. Calibration Verification — Transfer
Wire | Wire RPR Probe S/N Reflector Amp. Gain | Noise Depth EPP Sled
#s | Color | Channel ID %FSH) (dB) | (dBor | Position Position
(PIR #) ( dB + (in)
%FSH)
1-2 Blk 1 01PWPV 1" Radius 81 4.5 64 0.709 81
1-2 | W 2 01PWPT | 1"Radius | 78 6.0 63 0.711 s2
34 | BK 3 01R157 1" Radius 80 8.5 68 0.519 S3
34 | W 4 01R158 1" Radius 81 10.5 71 0.515 S4
5-6 Blk 5 01PWED 2" Radius 84 5.0 42 1.64 S5
5-6 w 6 01PWOF 2" Radius 81 5.0 40 1.62 S6

Acceptance of Calibration Verification (Y or N): |
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SENSITIVITY CALIBRATION DATA SHEET # InlaySE-Size-
Ax
[Wesdyne | Plant: I Unit: | | Outage: I
Procedure No: [ PDI-ISI-254-SE Procedure Rev. No.: | 2
Applicable Weld Numbers: |
Applicable PARAGON UT Session(s): InlaySE-Size-Ax
PARAGON Operator Signature: Dal Nelson Date: 12-1-07
UT Examiner Signature: Dal Nelson Date: 12-1-07
EQUIPMENT INFORMATION
PARAGON SAP #: L1 04591 RPR SAP #: | 104592
PARAGON Acq. Software Release No: 350 PARAGON Anal. Software 6.3.0
Proto 2 | Release No:
Calibration/Inspection Cable Types Cable Length (ft.) No of
Intermediate
Calibration Inspection/ cal Cable Conn e
Cable | Cable | Cable | Cable | Cable
# #2 #3 #4 #5
UT Probes to Underwater Connector 160° N/A 150’ 150’ 150 0
Underwater Connector to RPR 48" N/A 48" 48" 48" 0]
RPR to Remote CPU 40" N/A 40" 40 a0 0
UT Profile Probe Extension N/A N/A N/A N/A 6’ 4]
Color BLK N/A RED WHITE | BLUE
UT PROBE INFORMATION
= - -] @ E E
P g 3 Ble| B g F| & |s%| &4 2 | 8E | T
.} » 5 5 v F 5 £ _g' E 3
= 3 | 3 E € = E%| 3 Sl ga S | 3§ | 8
3 *3F *<| 3 | 3 8 | &% |3
KB 01PWPR | L 0.0 45 1.89 58 2 Rect. | 86X 15.2 | 30mm N/A
KB 01PWPW | L 0.0 45 1.89 58 2 Rect. | 8.6 X152 | 30mm N/A
KB 01R154 L 0.0 60 1.95 62 2 Rect. | 7.6 X 14.2 | 20mm N/A
KB 01R155 L 0.0 80 1.95 62 2 Rect. | 76X 142 | 20mm N/A
KB 01PYDO L 0.0 45 1.46 66 2 Rect. 16X 28.5 | 80mm 736mm
KB 01PYD1 L 0.0 45 1.46 66 2 Rect. | 16 X28.5 | 80mm 736mm
KB 01PWSH | L 0.0 37 1.04 58 2 Rect. | 16 X29.2 | 80mm 737.6mm
KB 10PWAJ | L 0.0 37 1.04 58 2 Rect. | 16X 29.2 | 80mm 737.6mm
KB 01PHLH L 0.0 0 4.88 50 2 Rnd 25" .625" Profile

Form 12.1 PDI-ISI-254-SE. Rev. 2
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SENSITIVITY CALIBRATION DATA SHEET# InlaySE-Size-
Ax
UT SENSIMVITY/TIMEBASE CALIBRATION
Calibration Block: NAVSHIP Calibration Block S/N: 103933 | Block 70°F
v Temp:
Thermometer S/N: 105508 Couplant: | DEMIN | Essential Variable Settings per
Appendix A, Figures A1-3 YES
through A1-14:
Wire | Wire RPR Probe S/N Probe | Buffer | Hole | Hole | Gain | Exam. | Measured
# | Color | Channel Angle Bias | I.D. Amp | (dB) | Gain Depth
(P/R #) (deg) %FSH (dB) (in)
1 BLK 1 01PWPR 45 55 D 80 22 32 0.98
2 BLK B 80 +4 0.49
1 BLK 2 01PWPW 45 56 D 80 22 32 0.98
2 BLK : B 80 +25 0.49
1 BLK 3 01R154 60 57 A 80 26 36 1.0
2 BLK B 36 0.51
1 BLK 4 01R155 60 54 A 80 245 | 345 1.0
2 BLK B 33 0.51
1 BLK 5 01PYDO 45 60 B 80 27 27 229
2 BLK F 93 1.49
1 BLK 6 01PYD1 45 60 B 80 275 | 275 240
2 BLK F 98 1.50
1 BLK 7 01PWIH 37 63 B 80 25 33 248
2 BLK F 99 1.50
1 BLK 8 01PWaJ 37 61 B 80 245 | 325 248
2 BLK F 99 1.49
1 BLK 9 01PHLH 0 179 ID 100 6 6 0
2 BLK

Form 12,1 PDI-ISI-254-SE. Rev. 2




WES

INTEANATIO

Dyne=

Page of
SENSITIVITY CALIBRATION DATA SHEET # InlaySE-Size-
Ax
CALIBRATION VERIFICATION
Reference Block: ROMPAS Reference Block S/N: 103939 Block 70°F
Temp:
Thermometer S/N: 105509 Couplant: J Ultragel
Essential Variable Settings per Appendlx A, Figures A1-3 through A1-14, Sensitivity/Timebase N/A
Calibration and Para. 8.5.2:
UT Sessions: | lnlaySE-&ze—Ax-Calver
Calibration Verification — Baseline
Wire | Wire RPR Probe S/N Reflector | Amp. Gain Noise Depth
#s Color | Channel ID (%FSH) (dB) (dBor Position
(P/R #) dB + %FSH) (in)
142 BLK 1 01PWPR 1"Radius 80 45 64 0.706
142 BLK 2 01PWPW 1"Radius 80 5.0 63 0.719
1+2 BLK 3 01R154 1"Radius 80 70 70 0.508
1+2 BLK 4 01R155 1"Radius .80 6.5 68 0.517
142 BLK 5 01PYDO 2°Radius 80 90 56 1.41
142 BLK 6 01PYD1 2°Radius 78 8.0 62 1.41
1+2 BLK 7 01PWSOH 2’Radius 78 45 49 164
142 BLK 8 01PWOJ 2’Radius 82 35 3g 164
Calibration Verification — Transfer
Wire Wire RPR Probe S/N Reflector | Amp. Gain | Noise Depth EPP Sled
#s Color | Chann : ID (dB) | (dBor | Position Position
el (%FSH) dB + (in)
(P/R #) %FSH)
12 w 1 01PWPR | 1"Radius 81 5.0 62 0.712 Al
34 w 2 01PWPW | 1"Radius 79 5.0 64 0.720 A2
12 Bk 3 01R154 1"Radius 80 6.5 70 0.510 A3
34 Bik 4 01R155 1"Radius 81 7.0 66 0.520 Ad
58 w 5 01PYDO 2"'Radius 80 85 58 142 A5
7-8 w 6 01PYD1 2"Radius 80 8.0 61 142 A6
56 Blk 7 01PWSH 2'Radius 79 5.0 50 166 A7
7-8 Bik 8 01PWAJ 2’Radius 81 40 40 1.64 A8
Acceptance of Calibration Verification (Y or N): I Y

Form 12.1 PDI-ISI-254-SE. Rev. 2




WESDYN=
Page of
SENSITIVITY CALIBRATION DATA SHEET # InlaySE-Size-
Ax
SYSTEM CHARACTERIZATION
Block Type: SECONDARY STD. Block SIN: N/A ?::: - 87°F
Essential Variable Settings per Appendix A, Figures
Couplant: DEMIN WATER A1-3 through A1-14, Sensitivity/Timebase Callbration | YES
and Para. 6.5.2:
UT Session: AxSysChar
System Characterization — Initlal  05/2007 1120
Wire | Wire | RPR Channel | Probe SiN Reflector | Amp.(% Gain (dB) Depth Position
#s Color (PIR#) D FSH) (In)
1-2 White 1 014PMD SLOT 79 255 1.124
58 Red 2 014PMF SLOT 78 28.5 1.124
34 White 3 01DJ1D SLoT 82 55 0.834
34 Red 4 01DJJK SLOT 78 125 0.853
56 | White 5 012KWF SLoT 82 185 1.04
7-8 Red 6 012KWC SLOT 80 17.0 1.04
58 Biue 7 COWXDH SLOT 80 186.0 0.91
1-2 Bluo 8 0OWXDF SLOT 78 145 0.93
12 Red 9 00W97X SLOT 82 245 1.16
34 Blue 10 O0WITW SLOT 81 140 1.18
System Characterization — Interim*
Wire Wire | RPR Channel Probe S/N Reflector Amp.(% Gain (dB) Depth Position
#s Color (PIR#) D FSH) (In)
System Characterization —- Final 0521/07 1831
Wire | Wire | RPR Channel Probe SIN Reflector | Amp.(% Gain (dB) Depth Position
s Color (PIR#) D FSH) (in)
1-2 White 1 014PMD SLoT 79 255 1.124
58 Red 2 014PMF SLoT 78 285 1124
34 White 3 01DJ1D SLoT 82 55 0.834
34 Red 4 01DJJK SLOT 78 125 0.853
58 White 5 012KWF SLOT 82 185 1.04
7-8 Red 6 012KWC SLoT 80 17.0 1.04
58 Biue 7 OOWXDH sLoT 80 16.0 0.91
12 Blie 8 OOWXDF SLOT 78 145 0.93
12 Red 9 0o0W97X SLOT 82 245 1.16

Form 12.1 PDI-IS1-254-SE. Rev. 2




WESDYnN=

vvvvvvvvvv

SENSITIVITY CALIBRATION DATA SHEET #

Page - of

InlaySE-Size-
Ax

[ 34 | Bue | 10 | oowsrw | SLOT [ a1 |

140 [ 1.16

& - adding additional ‘Interim’ checks to this form is permissible.
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C

71 WESD!

IMNTYERMAYIONAL

PLANT PDI1 Supplement 2 10 Demonstration
PDI -IS1-254-SE = Rev. 2

PROCEDURE

COMPONENT 601 Detectionﬂ
INDICATION ASSESSMENT ANALYST . K /2-5-07
©
H —
o 7 23

- ] -

3 s £3 2

= a E - S >

o » 2 = E o

x 2% z e 3

+ 53 5 < <4 £

z g € a &t é S

s 232 < 2 £

Zz m 0% c 2 pr o4 £

. [o] x Se xr o Om o

g - s g @ [ Qe o g SN E

z o] g8 g y 2252 x 2 a8

w 3 o ® - #®* S = - 3 1T xE«

= 2 z = 3 & a ] 3 wo?®s3 a's rF v

b = < oo 3 oy x 4 Qe38 I = FZz3

z < - E » o} z < w g Do [ 2400

2 o = E] 7] 2 s g = ¢ 3 Q 2p g

a8 < < O z x = z we =0 z £ a3 =

= a w wo- < < o o P w S 2 e o3 00 9

re F4 o m £ H = [~ > 4 (3} «B8¢8 o Q- ~a s
AxDet-601-2 70 INFQUT 2 9 8 357.90° 4.84° 1.37° 18.80" 2.00" detection only
AxDet-601-2 2 70 IN/OUT 346 357 12 338.90° 349.80° 344.35° 17.55" 3.00" detection only
CIRCDET601 3 70 CWICCW 53 61 9 18.41" 19.05° 18.73" 322.00° 0.72" detection only
AxDet-601-2 12 70 INJOUT 18 30 13 13.76° 25.65° 19.71° 18.50" 3.25" detection only

NOTES




= Chan 2 - Tops - Dual 20mm FS :

Z=0.209, A= 100%, Y=18.663

DETECTION 70°
601 BLOCK
IND #1
_LENGTH = 2.0"

xb 1.864° yb 16.68 zb-0.13 Amp23.1 Sweep6  Ascan37 MPL22

= Chan 2 - C-Scan - Dual 20mm FS - Gate 1

; £
g a
]
A ?m.‘_%

1',0 *

‘F ,‘?'u\fi i U

ot il 'V'}‘ / . ‘ Fowi e
ﬁ%fﬁwm w-ﬂ‘ s gs’; “fua. w&*: '

o
oo '(v"

xb 1.864° yb 18.73 zb0.18 Amp100.0 Sweep6  Ascan53 MPLSS




= Chan 2 - Tops - Dual 20mm FS :

Z=0.332, A= 100%, Y=17.652

DETECTION 70°
601 BLOCK
IND # 2
LENGTH =

xb 343.85° yb 16.10 2b-0.12 Amp19.2 Sweep351 Ascan29 MPL23

= Chan 2 - C-Scan - Dual 20mm FS - Gate 1

I
Yo w‘vﬁr S

v aa
?”%’%‘Mg L e E ket tq s
il "y

* el gh §—m
; ﬁ M'M‘k’ﬂ& ”“

Pl Al "%.‘. i ,f‘(‘”’”’”«‘

xb 343.85° yb 17.68 zb0.34 Amp 100.0 Sweep351 Ascan33 MPL72




- D8

B

Z= 0.158, A= 15%, Y=322.095
Z=0.209, A= 4%, Y=321.236

307.38°2b-0.07 Amp6.3 SweepS8 Ascan 1027 MPL 27

xb 18.81 yb334.39°2b0.43 Amp7.1 SweepS8 Ascan 1122 MPL 76

= Chan 2 - C Scan

=N BT A

DETECTION 70°
601 BLOCK,
P IND # 3, § '
8 NLENGTH = 0.72"
b 14

xb 19.77 yb308.91°zb0.44 Amp10.6 Sweep70 Ascan 1036 MPL7




Chan 2 - Tops - Dual 20mm FS :

Z= 0.237, A= 96%, Y=18.591

DETECTION 70°
BLOCK 601
JIND & 12
LENGTH= 3.25"

xb 18.72° yb 15.85 zb-0.13 Amp24.3 Sweep23 Ascan26 MPL 22

xb 18.72° yb 18.56 zb0.20 Amp74.5 Sweep23 AscanS0 MPLS7
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% WES PLANT PDI Supplement 2 10 Demonstration
I
IMTEmBMATIGNAL PROCEDURE PDI -1SI-254-SE Rev. 2
_ COMPONENT GO'I/SIZGFQI P
INDICATION ASSESSMENT ANALYST (2, 5/ /250
t -
o~ C : § g
=~ oo w® pes
3 §s £2 3
= b E j g >
o o 2 =€ fd
= > = w o -
+ £9 ] - 2
38w 2 c 5 E
2 oc 8 at <3
= 232 | 8x R
z o - o3 r £
3 o x © x o [GN] a
o E 3 » [ o H] a2 SN E
z w [T o w o350 x > o ]
w z wd w © o = z gi2sa 33 o o 2
s [} g € 3 3t o S o] wo 3 a's ThFhw
< = < g o g 2 # x x o3 8 T Fs g
z g R 2 7 = z o w g =} 3 40 %
o = Z3 » < s s E Sci © aE 2
4 g 3 | 5| ¢z 2 5 2 2 g |$:::| 22 | Bas
r z ] B < s s 2 g 2 S 2588 wE eac
axsize601-pro 1 45 INJOUT 715 3 15 356.98° 4.08° 0.53° 18.70" 1.875" 0.37"
axsize601-pro 2 45 INFOUT 676 697 22 337.65° 348.06° 342.86° 17.35" 2.75" 0.39"
circsize6012 3 45 CW/CCW 96 100 5 18.60" 18.92" 18.76" 322.70° 0.40" 0.44"
axsize601-pro 12 45 INFOUT 18 43 26 11.52° 23.91° 17.71° 18.20" 3.25" 0.79"

NOTES




?

= Chan 2 - Tops - Dual 30mm FS :

Z=0.418, A= 53%, Y=18.862

601 IND # 1
xb 358.96° yb 15.91 2b0.22 Amp3.1  Sweep719 Ascan 73 1.5 / *
Bt / / '1 /
! / | I ;
2-0 II \‘( ‘]\ 3" 1
a.‘ ,“J \ ! )
/ / | / |
I{‘ ‘Jgk ‘!‘ ]f ]}
{ } / !
} I" l\ | ‘s‘
! i 1
16.0 17.0 18.0 19.0 20.0 21.0
Yb Zb 601 BLOCK IND # 1
LENGTH =

tg.82 0.37

Profile Corrected
Cusrent
'Amp 529 Sweep 719 Ascan115 MPLBO

Amp 52.9 Sweep719 Ascan115 MPLS80

xb 358.96° yb 18.86 zb0.42

| 1

xb 358.96° yb 18.86 zb0.42




)

Dual 30mm FS ;

= LChan 1 - Tops
Z= 0.392, A= 67%, Y=117.297
= Chan 1 - Profile - Dual 30mm FS ;
T - ol ,
601 IND & 2
l] . n 4 ‘," ‘ -A‘\(‘ i ""’\—;.\-‘;::f_,_,— bt
N .’: }.“' \ / l‘
0.5 { "
‘ / /! | , L
— , 1.0 / ! 4
xb 346.57° yb 17.30 zb0.39 Amp66.7 Sweep694 Ascan 150 MPL 78 / / | /
/ )" “’.x : i
« Chan 1 - A-Scan - Dual 30mm FS : » 1.5 / ' / '
. B e e : B, . J ‘1’ f 1
/ ‘ui 'l‘ ,‘ 1
| AMP MPL ’ — ! '
67.1 79 2.0 \ ] \
! / \ / ,
‘/ ,1’( ‘\r (.’ ‘1}
¥ f ‘{" l‘| { ll(
|’ “x .'I lg
i s‘ \ i 1
16.0 17.0 18.0 19.0 20.0 21.0
Profile Corrected Yb Zb 601 BLOCKIND &# 2
Current 17.28 0.39 LENGTH = 2.75"
MPL 78

5’? xb 346.57° yb 17.30 2zb0.39 Amp66.7 Sweep694 Ascan 150

\/\f MMW,NW\WW«MAAN\«?;
Sweep 694 Ascan 150 MPL 360

xb 346.57° yb 20.98 zb4.08 Amp3.1




- Tops - Dual 30mm FS : circsize6012

LAY
Er
-

¢ =

4

Z= 0.437, &= 30%, Y=323.309

-

BT YN s
SRS,
o ome

3 b,
!o ,H.' oy »
A

iy

ND & 3
601 BLOCK
LENGTH = 0.40°

P

ot **\""

:..

-l
..
b 1

4

Tops - Dual 30mm FS : circsize61 2

- ’ «’m o ,.“ °

L B IR L T

‘E [ i .. - &

b 16.89 Wb323.31°2b0.4¢ Bmp29.8 Sweep99  Ascen 1093 WPLBI

vb323.20°2b0.4¢ Amp2.0 Swesp9  Ascan 1083 MPL 81

B Chan 1 - A-Scan - Dual 30mm F5 : circsizeb012

|
Jasap WL
29.8 81

xip 18.8¢ vb323.31°2b0.44 Amp29.8 Sweep99

Ascan 1093 MPL 81




9

Bual 30mm FS :

- Chan 1 - Tops
= Chan 1 - Profile - Dual 30mm FS :
05[] "
|
i " ——
0-0 ‘ a\\ ' f ‘l; -—&—“H_«M
601 IND # 12 Fl ] A
0.5 )," ‘f‘\ \
,c' ‘\/ ‘a.
/ [ \
1.0 / 1
xb 16.97° yb 22.37 zb1.71 Amp1.6  Sweep 29 \ / \
1.5 / / \ f

= Chan 1 - A-Scan - Dual 30mm FS : { / ! / |

i . s G { ] tl ’3 1

{ / \ | |

IG\MP MPL - 2.0 ] / | 7 !
* 69.4 107 l;’ / \ | *

{ \ /
7 7 T f |
/ \ ;” i‘ﬂ
/ / \ {

16.0 17.0 18.0 19.0 20.0 21.0

Profile Corrected Yb Zb 601 BLOCKIND # 12

Current 18.34 0.79 LENGTH = 3.25"

MPL 108

xb 16.97° yb 18.36 2b0.78 Amp69.4 Sweep29  Ascan 159

Amrmmm 10N MY 10O

Arnm &M A Crivmme N

wh 1€ N70 Lk 109 SN0
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C

@ WESD PLANT PDI Supplement 2 10 Demonstration
h INTYERBAYIONGL PROCEDURE PD' -|S|-254-$E ReV. 2
. COMPONENT Injay Test Mockup :
INDICATION ASSESSMENT ANALYST /T e S2-567
o~ @ E g E
- Qo o ® -
3 £ £2 :
= : £ 58 e
< gE w § £
+ Z8 Ss 4 &
z oc B ot - F
s @22 W $ g
ca8E Qe 2 %
4 a QT Q' I a
g 23 » " ol ] Sme
. : | 4 | 28 . | € b |ezgi| g | g:
u o Lz') © 3 2 o * i wo %3 a's TE o
< [ < oo = = x x QG es5§ T = FEg
z < =< = » 3 z < w q D0 =2 408
3] = < 5 [} < = s 4 r & 3 (L] s t 4
4 2 :s 32| =z | % 5 P z 8 | 8855 £ 533
£ z @ @ £ S = 2 2 % 8 2388 Ye PR e
Inlay-Det-Ax2 1-Q2 70 IN/OUT 133 139 7 135.35° 141.65° 138.5° 27.60" 1.75" detection only
Inlay-Det-Ax2 2-Q2 70 IN/OUT 115 125 " 116.45° 126.95° 121.70° 26.40" 275" detection only
Infay-Det-Circ2 3-Q2 70 CW/CCW 29 36 8 27.04" 27.8" 27.32" 101.70° 0.64" detection only
Inlay-Det-Ax2 12-Q2 70 IN/OUT 148 159 12 151.10° 162.65° 156.88° 27.30" 3.00” detection only
Inlay-Det-Ax2 1-Q3 70 IN/OUT 219 225 7 225.65° 231.95° 228.8° 27.60" 1.75" detection only
Inlay-Det-Ax2 2-Q3 70 IN/JOUT 194 204 11 205.90° 216.4° 211.15° 26.40" 2.75" detection only
Inlay-Det-Circ2 3-Q3 70 CW/ICCW 31 38 8 27.20" 27.76" 27.48" 193.5° - 0.64" detection only
Intay-Det-Ax2 12-Q3 70 IN/OUT 225 236 12 . 238.45° 250° 244.23° 27.30" 3.00" detection only
Inlay-Det-Ax2 1-Q4 70 IN/OUT 313 319 7 323.35° 330.65° 327.0° 27.60" 1.75" detection only
Infay-Det-Ax2 2-Q4 70 IN/OUT 289 299 1 305.65° 316.16° 310.9° 26.40" 275" detection only
Inlay-Det-Circ2 3-Q4 70 CWICCW 27 35 9 26.88" 27.52" 27.20" 293° 072" detection only
Inlay-Det-Ax2 12-Q4 70 IN/OUT 320 331 12 338.2° 349.75° 343.98° 27.30" 3.00" detection only

NOTES




s - 70l

IN-D1-Q1PWT1 - (O - Chan 2- Tops - 70L OUT-D2-01PW72 : M=

Z=0.190, A= 71%, Y=27.671

Z= 0.265, A= 75%, Y=27.546

i

DETECTION 70°
EPRI INLAY BLOCK
IND# 1-Q2 g™

LENGTH= 1.7%'"
N 2 it ;;:.

xb 137.45° yb 28,16 2b0.34 Amp 8.2 Sweep 135 AscanB4

, + DETECTION 70°
g EPRI INLAY BLOCK .. g

é‘ INDZ# 1-Q2 s SO s
- LENGTH= 1.75"
T —

xb 137.65° yb 27.18 zb0.43

MPL 71 Amp 7.1 Sweep 129 Ascan 99

0L IN-D1-01PW 1

= Chan 1 - C-Scan - Gate 1

¥ 2-Q2

i W 1
......

tV,’}'; }g‘l OZm%ﬁ;iﬁl 3 *"* wi““

xb 322.25° yb 29.20 zb0.42 Amp33.3 Sweep 31l Ascm 95 MPL 79

- Chan 2 - C-Scan - 70L OUT-D2-01PW72 - Gate 1 : Bi=l
| 2-Q3
i ‘ 12-Q2
& } i 2- Q2 S 12-Q3
o
i i g '. “ ‘1‘&' i
&ﬁﬁi:- L Ty c ! Tl i' u
i % és 1
LR e ~!u. e ¥ Ll iy ; 1
v U ‘I ”' »‘. !'w*- e o - “ P ‘ "}‘lﬂg b ‘““ : ‘."‘ Jﬁ!’ﬁ e el ”‘*“ ‘"
ﬁ Emg W“’*‘f“* ¢ Wiﬁ’ O e o AT R
r 1-Q2 1-Q3

xb 137.65° yb 27.62 zb0.27 Amp83.9 Sweep129 Ascan99 MPL61



Chan 1 - Tops - 70L IN-D1-01PW 71 :
Z= 0.341, A= 100%, Y=26.513
e

#
-
-
s
-

DETECTION 70°
EPRI INLAY BLOCK

IND# 2-Q2
LENGTH= 2.75"

hi

= Chan 1 - C-Scan - 701 IN-D1-01PW71 - Gate 1

i . .
.
slee M .
vt!l ¥
i - . :

Ve 3.8
i AN
"o Hadey
[
.. & . ey
ﬁuja“ %‘: “‘

S
Cr iR 1 {R i tiltihie *"' ?!'i

xb 120.65° yb 26.56 2zb0.33 Amp95.3 Sweep119 Ascan63
= Chan 2 - C-Scan - 70L OUT-D2-01PW72 - Gate 1

2-2 i 12.02

-w,.
t

i
LWl

i b \ul.
bt u“-! v Xu ‘...0 «»' ?\

b Frbi |

y

-OI® - chan 2 Tops - 701 OUT-D2 01PW12 :

iia»u N‘t1 02 gﬂtf‘xi

,_~,~«.as7,» W%Wﬂ" 3 F‘f*’@,&?”’“{ a,&&f«{@a

- IND2 202

Z=0.199, A= 50%, Y=26.378

DETECTION 70°
EPRI INLAY]| BLOCK

S8l ENGTH= 2.75"

xb 120.85° vb 26.54 zb0.33 Amp40.0 Sweep113 AscanB87

i et

ity !l

MPL 70

4
.QF qf!, 'i,'!

3 i
-] L‘auié‘é ;‘t
1-Q3

A
‘Pfﬂ ‘a0 bl




- Chan 1 - Tops - 70L CCW-D3-01PW73 : Inlay-Det C... |- |0 [8€] = Chan 2- Tops - 70L CW.D4-01PW74 : InlayD..,

Z=0.158, A= 61%, Y=101.537 e 2= 0.148, A= 30%, Y=102.334

DETECTION 70°
EPRI INLAY BLOCK
IND# 3-Q2
LENGTH = 0.64"

DETECTION 70°
EPRI INLAY BLOCK
IND# 3-Q2

LENGTH = 0.64"

xb 27.28 yb 90.24° zb0.20 Amp3.5 Sweep32 Ascan307 MPL

-~

P ol '1*%’“‘“’!!?“%'{ ()?W R

xb 25.04 yb114.61°zb0.26 Amp11.0 Sweep4  Ascan387 MPL61
- Chan 1: C-Scan - 70L CCW-D3-01PW73 - Gate 1 : Inlay-Det Circ2

L
e W : S el e e i R i i
: ‘ il

RN S 3 - () 2 S e e 303 e

s L

xb 25.20 yb118.21°2b0.20 Amp10.6 Sweep6 Ascan 362 MPL 5S




= Chan 1 - Tops

Z= 0.142, A=

i i
i 'w_ T

#xb 156.35° yb 2592 zb0.40 Amp8.2

= Ehan }§

g
| n‘ 4
e

= Lhan 2 -

xb 306.70° yb 24.35 zb0.23

BT ‘:hn” W*'{‘%W" {'}

xb13850°yb2427 zb0.18

70L IN-D1-01PW 71 :

31%, Y=27.316

'DETECTION 70° *
EPRI INLAY BLOCK
IND# 12-Q2

_LENGTH= 3.00"

Sweep 1S3 Ascan 52

C-Scan - 7JOL IN-D1-01PW 71 - Gate 1

: iiv!* y}

wl

i 3*"*»; filery

Amp 9.0

C-Scan - 70L QUT-D2-01PW72 - Gate 1 :

Amp 11,4 Sweep 290 Ascan 54

= Lhan 2 - Tops - JOL OUT-DZ2-01PW 12 ;

e Z- 0.209, A= 41%, Y=27.402
DETECTION 70°
o EPRI INLAY BLOCK
=l IND# 12-Q2
%l ENGTH= 3.00"

sl

» " — s frow—
P . o s 5

xb 156,55° yb 26.00 zb0.47

Amp 5.1 Sweep 147- Ascan85 MPL 83

Sweep 136 AscanSB m54

£ e ridibis
l""'“‘ t ”‘i‘aﬂ e

MPL 57




Tops

= Chan 1 70L IN-D1-01PW 71 : Chan 2 - Tops

- E& -
Z=0.209, A= 68%, Y=27.573

DETECTION 70°

EPRI INLAY BLOCK

IND # 1-Q3
LENGTH= 175"

Amp 1.6

= Lhan 1 -

xb 228.80° yb 25.26 zb0.08

Sweep 222 Ascan55  MPL43 b 229.00° yb 29.96 zb-0.12

C-Scan - JOL IN-DT1-Q1PWI1 - Gate 1

" i - ﬁi"
xb 356.75° yb 27.07 zb0.22

it . uﬁ
..i%; Dt W’“f‘ ﬁ’i{i

Amp 22.7 Sweepl Ascan 74

= Chan 2 - C-Scan - 70L OUT-D2 01PW72 - Gate 1

W12 02 s

v LLRL) T " i ! u iy ...t o
!

env —
4&..’ '.

xb 325.60° yb 24.04 2zb0.34

wl‘ ‘ e i
iy M

I ()2

Y .
¥y X \
il ¥ 3
o &@i}}w -, el AN

1-Q3

Amp 10.2 Sweep 308 AscanS54 MPL69

- TOL OUT-D2-01PW72 :

Z= 0.247, A= 94%, Y=27.523

DETECTION 70°
EPRI INLAY BLOCK
IND # 1-Q3
LENGTH= 1.75"

Amp 145 Sweep216 Ascanl116 MPL20




= Chan 1 - Tops - 70L IN-D1-Q1PW71 : = Chan 2 - Tops - 70L OUT-D2-01PW72 :

Z=0.180, A= 72%, Y=26.430
Z= 046 ), A= 71%, Y=26.401

-
.

- "
"

DETECTION 70°

= DETECTION 70°
EPRI INLAY BLOCK : /
IND & 2-Q3 EPRI INLAY BLOCK

g s IND # 2-Q3
st tle s : LENGTH= 2.75"

MPL 96 ' xb 212.20° vb 28.39 zb0.09 Amp1.2 Sweep200 Ascan 103

e Lhan 1 - CScan- TOLR M-OD1PWIT - Gate 1

i
i i ;m}‘ ER
£ L Mt b e B tay . Nl 3 E
R e 102 et g
J.. o 1 Q-'? f”jt rﬁ?g‘i’ T "s ! ;Ih’ 1‘”,‘} Lo % - “3
e . el e e Sl b

xb21200°yb263$ 2b0.20 Ampl0.6 Sweep 206 Ascanés MSG
= Chan 2 - C-Scan - 70L OUT-D2-01PW72 - Gale 1
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