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Automated ultrasonic examinations of 69 CRDM nozzles were performed from
beneath the head using the ARAMIS inspection tool and a “Circ.” blade probe.
Framatome ANP examination procedure 54-1SI-100-08, “Remote Ultrasonic
Examination of Reactor Head Penetrations” was used to perform the
examination. This procedure was revised by change authorizations #FRA-02-
002 and #DB-02-012 and governs the remote automated contact ultrasonic
examination of CRDM nozzles using the ACCUSONEX™ automated data
acquisition and analysis system.

The techniques utilized for this examination are intended for the detection and
through-wall (depth) sizing of circumferential ID and OD initiating flaws in the
nozzle base metal only. Forward scatter (TOFD), longitudinal-wave techniques
are used. The examinations were conducted from the bore of the CRDM nozzles
in the J-groove weld region of the nozzle.

The examinations performed with the blade probe consisted of scanning for -
circumferential and significant axial flaws within the nozzle wall. The tooling
consisted of a blade containing a nominal 5 MHz, 50 degree TOFD transducer
set. The circ. blade probe provides flaw detection (axial and circ. flaws) and
sizing (non-axial flaws) information. For the forward scatter transducers, flaw
detection is identified by loss of signal response either from the lateral wave or
backwall responses as well as the presence of crack tip diffracted responses.

Prior to the examinations, demonstrations were performed using the EPRI/MRP
samples removed from Oconee. This demonstration showed that circumferential
as well as axial flaws could be detected with the circ. blade probe.

The ARAMIS tool was positioned beneath each nozzle examined with the “Y”
axis (axial) zeroed at the bottom of the nozzle with the positive direction
extending up the nozzle. The “Theta” axis was zeroed at the downhill side of the
nozzle with the positive direction proceeding in the clockwise direction while
looking down from the top of the nozzle. Following the initial examination, some
nozzles had areas where the gap was too narrow to insert the probe. All of these
exclusion areas were rescanned after the initial inspection by moving the lead
screw support tube to open the gap for examination.

The examination with the blade probe identified flaw indications in six nozzles (1,
2, 3, 5, 47, and 58). Because almost all of the flaws detected on these nozzles
were characterized as axial, only limited information was available with the circ.
blade probe. These axial flaws could have been characterized using axial blade
probes, however, because there was a high probability that these nozzles would
require repair, the drives for these nozzles were removed in order to perform
additional UT examination using the Top-Down tool. The Top-Down tool
contains 10 transducers and provides the ability to detect and characterize axial
and circumferential flaws and also provides additional information in the nozzle
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tube required for the repair activity. Images of the nozzles identified for repair
are included in this report and identify the various landmarks required to
implement the repair. These generally include the location of the head OD, the
elevation of the proposed cut line, and the location of the top of the j-groove
weld.

Automated ultrasonic examinations of six CRDM nozzles (1, 2, 3, 5, 47, and 58)
were performed using the Top-Down inspection tool and Framatome ANP
examination procedure 54-1SI-100-08. The techniques utilized for the
examination are intended for the detection and through-wall (depth) sizing of
axial and circumferential ID and OD initiating flaws in the nozzle base metal only.
Forward scatter, longitudinal-wave and backward scatter shear wave techniques
are used. The examinations were conducted from the bore of the CRDM nozzles
in the J-groove weld region of the nozzle.

The inspections consisted of scanning for axial and circumferential fiaws within
the nozzle. The tooling consisted of a transducer head that holds 10 individual
search units. These search units were divided into two sets, one for the axial
beam direction and one for the circumferential beam direction. The axial beam
direction set of search units consisted of 5.0 MHz, longitudinal wave forward
scatter time of flight search units with angles of 30° and 45°; backward scatter
pulse echo, 2.25 MHz 60° shear wave search units; and a 5.0 MHz 0° search unit
(see Appendix A for calibrations files and scan parameters). The
circumferential beam direction set of search units consisted of 5.0 MHz,
longitudinal wave forward scatter time of flight search units with angles of 45°,
55°, and 65°; backward scatter pulse echo, 2.25 MHz 60° shear wave search
units; and a 5.0 MHz 0° search unit (see Appendix B for calibrations files and
scan parameters).

The detection of flaw indications is based upon the expected responses for each
search unit and technique. The 0° transducer provides weld position information
and also provide positional information due to lack of backwall response in the
region of the flaw. The forward scatter time of flight techniques provides flaw
detection and sizing information. For the forward scatter transducers, flaw
detection is identified by loss of signal response either from the lateral wave or
backwall responses as well as detection of crack tip diffracted responses. The
60° shear wave transducer provides detection by means of corner trap
responses between the flaw and nozzle surface and sizing with tip diffracted
signals.

The top-down tool was positioned with the “Z" axis (axial) zeroed at the top of the
nozzle fiange with the positive direction extending down the nozzle. The “Theta”
(rotational) axis was zeroed at the dowel pinhole in the flange with the positive
direction in the clockwise direction while looking down from the top of the nozzle.
The ulirasonic data is adjusted for individual transducer offsets in the transducer
head to provide actual reflector location in the nozzle.
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This report contains the data sheets from ultrasonic examination of the 6 CRDM
nozzles that were identified as having flaws with the blade probe. Included in this
report are the data sheets for the blade UT and the rotating UT from the Top-
- Down tool. Images of the UT data are also included to show the features
identifying detected flaws.

The data was also reviewed for evidence of a leak path in the penetration bore
with the blade and rotating UT techniques. Leak paths were detected in nozzles
1, 2, and 3 with blade and rotating UT. Images of the leak paths are included in
this report.

Review of the attached data sheets for the circ. blade and Top-Down UT
examinations will show that not all of the axial flaws identified with the circ. blade
probe were confirmed with the rotating probe. In each case, axial flaws were
identified with the circ. blade probe but could not be substantiated with the
rotating UT. This is primarily due to the means required to identify an axial flaw
when the beam is directed along the axis of the nozzle with the circ. blade probe.
Detection of an axial flaw with the circ. blade is made based on lack of signal
amplitude and pattern of the signal loss observed in the C-scan. This loss of
signal can either be due to interruption of the sound energy by an axial flaw in the
beam path or by external factors affecting probe contact such as nozzle ovality or
weld shrinkage.

The rotating UT also has conventional backward scatter transducers in both the
axial and circumferential beam directions. These transducers rely on direct
reflection from the flaw to provide detection. This is the opposite of the method
used for the circ. blade probe and provides confirmation that a real flaw is
detected. This is the reason that some of the flaw signals detected using the
circ. blade probe were subsequently listed as non-relevant using the Top-Down
tool. These axial flaw signals detected with the circ. blade probe could have also
been dispositioned with the axial blade probes but, because they were likely
candidates for repair, it was more efficient to use the rotating UT with the Top-
Down tool for final disposition. Therefore the data from the Top-Down tool is
considered the final result for each nozzle. Both data sheets are provided in this
report for comparison.

A summary of the examination results is presented in the following table. The
ultrasonic instrumentation calibration parameters are also included at the end of
this report.
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Nozzle # Summary of Results

1 9 Axial Flaws

2 8 Axial Flaws, 1 Circ. Flaw

3 4 Axial Flaws

5 1 Axial Flaw
47 1 Axial Flaw

58 No Recordable Indications

See CRDM Nozzle Flaw Reports for each nozzle for specifics.
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ERAMATOME AN CRDM Nozzle Ultrasonic Examination Data Sheet ,
Customer: FENOC Plant. Davis Besse |Unit: . n/a Nozzle: 1
@cedum: 54-1S1-100-08 CA: FRA-02-002, DB-02-012 |[Nozzle Dimensions: (in.) ID: 2.765 OD:4.06 |Thickness: 0.649
Downhill Side of Nozzle (deg.): 0 End of Noz. (in. 0 robe Serial No.'s:[Ch 1 S0382CN Ché :
Axial Scan Start. 1.5, .22 Stop: 366, 9.8 Setup: 3 ch2 Ch7
Files: B2058_17.43.33 ch3 chs
Circ. Scan Start: Stop: Setup: Ch4 cho
Files: Chb Ch 10
Flaw | suriace | Depth End Polnt 1 “End Point 2 Axial | Adjusted Circ. Extent | Flaw | Flaw | Flaw | Flaw Flaw “Weld Location
No. | (ID/OD) to Nn WMin | ™Max Max | Total | Min WMax | tofal |Length | Angle | TWD |Aspect | Orientation @ Flaw
FlawTip{ (in) | (deg.) | (In) | (deq.) | (In.) | (deq.) | (deg.) | (in.) (in.) | (deg.) | (In.) | Ratio Min ™ax
1 o0 T1.101  52.38 241 54.10 1.22[. 5234 ;7.9 1 U.06 T.22 3 AXTAL
Z oD 118" 75.686 Z13[ 77.38 095 75.7 T4 0.U5 0.55 4 AXIAL
3 0D 1743 138.87(  1.88] 136.57 0451 136.9] 146.9 0.0 U.45 0 AXIAL
) oD —0.84[ T60.15 1.93[ 18274 1.09[ 160.2] 1647 0.09 1.09 5 —AXIAL
5 OD T.65( 200.44 203 215.83 0.38] 2083 2158 0.6 0.4 35 _ AXTAL
3] (0]2) 0.75] 216.20 1.97 223°82] . 216.2] 2248 0.7 1.25 13 AXTAL
7 0D ~0.24 A 370 26275 3.46[ 260.2 26238 0.0% 3.48 2 AXTAL
8 | OD 0.94[ 318.24 327 313.62 ZZ7| 316.2| 313.5f .09 27 178 “AXTAL
2] (8]9) T.02[ 345. 224 348.T1 .22 345.5( 334.1|  0.09 T.22 r.§ AXTAC
10
T
17
13
13 -
— 15
I8
e
Data Loc. 0 30 G0 ) 120 150 T80 210 | 240 270 300 330 360 Degrees
WELD Noz. Loc. 0 30 o0 oiy) 120 | 150 | 180 | 210 240 210 | 300 330 360 Degrees
Noz. End | O.00 | OO0 | 0.00 0.0 0.00 0.00 0.00 U.00 U.00 | 0.00 0.00 U.00 0.00 Tnches
PROFILE MAX —300 3710 ko V4 305 | 317 37 319 379 3.08 | 2.98 Z2.06 37 3.00 nches
MmN [ 182 | 163 1.64 1.75 169 1.60 169 764 | 1.64 | 1.58 T.60 157 1762 |lnches
Notes: Adjusted Lirc. extent 1s relative to dOWﬂﬁITFSIdé of nozzle;clockwise looklng own., 1WU IS 1hroughWVa vimension
Comments: These ﬂaws are axial in the weld region. aw (S are e (s} foughwali and creates the leak pa roug e weid region. everal otner axia |
aws are detec in the weld region but are not able 10 be y C aracienz using CifC. Diade probe. uli charactenzation or ali flaws In this nozzle wi © periorm |
using the top-aown tool, IS report wili be revs en the top-down data omes a\TallaBTe.
Analyzed by:  C. E. MARTIN Date: 2120702 —Analyzed by: Date:
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This scan provided the Initial detection of flaws in the nozzle wall using the
circ. blade probe. Leak Path patterns are observed in this image. The vent
holes (at 90 deg. infervals) are also detected as well as several axial flaws
starting below the weld and extending into the J-groove weld region of the
nozzle.- At least one flaw extends above the J-groove weld region.

Nozzle 1
Circ. Blade UT Data



Davis Besse CRDM Nozzle Examination

February / March 2002  PREPRIETARY . . FRAMATOME ANP
lﬁmmomg ANBD CRDM Nozzle Ultrasonic Examination Data Sheet
Customer:  FENOC Plant: Davis Besse [Unitt n/a Nozzle: 1
[Procedure:  54-ISK100-08 CA: FRA-02-002, DB-02-012 |Nozzle Dimensions: (in.) ID: 2.765 OD:4.06 |[Thickness: 0.649
. [Downhill Side of Nozzle (deg.): 183 End of Noz. (in. 29.6 robe Serial No.'s:|Ch 1 2078-01002-0L |[Ch 6 21GB-01002-45L
Axjal Scan Start: -6, 15.06 Stop: 360, 29.63 Setup: 1 Cch2 21GF-01004-30L |Ch7 21GC-01001-55L
Files: T2061_12.36.51 Ch3 21GA-01004-45L |Ch 8 22CD-01001-65L
Circ. Scan Start: -5, 19.23 Stop: 360, 29.63 Setup: 2 Ch4  2623-01002-60S |Ch9 2624-01005-60S
Files: T2061_11.11.08 Ch5  2623-01002-60S {Ch 10 2624-01005-60S
Flaw | Surface | Depin End Point 1 End PointZ | Axial | Adjusted Circ. Extenl | Flaw | Flaw | Flaw | Flaw Flaw Weld Cocation
No. | (ID/OD) to n | Min Max ax | Total [ Min Max | Total {Length | Angle | TWD |Aspect | Orientation @ Flaw
FlawTip | (in.) | (deg.) | (in.) | (deg.) | (in.) | (deg.) | (deg.) | (in.) (in.) | (deg.) | (in.) | Ratio n ax
oD 0.29 26.57 To3]  28.91 128 1.34] 50.0 55.0 0.78 1.35 B 0.36 0.27 AXIALC [In Weld Region
—2 0D — 0.2 28.63 115 28.29 T3 186 ©63.0 70.0 0.07 1.55 2 0.47 0.24] AXIAL  |lnWeld Region
3 0D .53 27,71 51 2811 53 040 T1320] 1300 0.07 0.47 —10 0.02 0.05 AXIAL— |lmWeld Region |
) 0D A ~28.9 31 28.67 29 177 1620 1540 0.07 177 2 0.65 037 AXIAL  {InWeld Region
5
0D 004 27 334 288 334 170 209.0] 209.0 0.00 T.70 1] 0.67 0.38] AXIAL I‘W'IH'IL'__n eld Region |
— 7 0D TW 25.95 285 29.43 297 3.48] 268.0(" 2520 0.2 349 3 0.65 U9 AXTAC— |{n Weld Region
) oD 0.32 27.58 233 2845 233 U087 3100 0.0 0.00 0.837 U 0.33 U038 AXIAL [lnWeld Region
g 0D 028 2706 202 . 202 0.75] 3410 3410 0.00 0.75] 0 0.37 0.49] AXIAL|In Weld Region
T0 0D —0.24 27.64 181 20.56 81 122 20 20 U.00 122 U 0.47 034 AXTAL |In Weld Region
ikl
12
13
— 14
15
i3]
17 ‘
Dala Loc. | 183 213 243 | 273 303 333 3 33 63 93 123 153 183 Degrees
WELD Noz. Loc. 0 30 B0 | 90 [ 120 150 T80 210 | 240 270 300 kic!y] 300 Degrees
Noz. End | 20.60 | 20.60 | 29.60 | 2960 | 29.60 | 29.60 | 2060 | 29.60 | 2960 | 29.60 | 29.60 | 29.60 20.50 TRches
PROFILE [MAX 2785 | 2782 | 2780 | 2789 | 2780 | 27.80 | 2707 | 27.07 | 2793 | 2785 | 27.80 | 2782 27.85 Inches
VTN 2655 | 26.55 | 28867 | 26.71 | 2650 | 20.40 | 2640 | 20.40 | 26,44 | 28.50 | 26.50 | 26.59 2855 Inches
Notes: Adjusted Circ. Extents relative 1o downhill side of nozzle;Clockwise 1ooking gown. 1WUD 15 1hrough-vvall Dimension
Comments: Data was encoded with positive Theta going counterclockwise. Adjusied circ. posiions have corrected the position o read clockwise 1ooking down.
Flaw # 5 was identitied as an axial law using 1he circ, blade probe but 1S hot confirmed with the rotating UT. Therefore, tlaw #5 18 not relevant,
Analyzed by:  K.C.Gebetsberger Date: o102 Analyzed by:  M.G. Hacker Date: 375102
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This scan provides more comprehensive characterization of the axial
indications detected using the circ. blade probe and provides elevation
dimensions for repair activities. This scan also provides characterization
of the region of the nozzle surrounding the location of the new ID
temperbead weld to assure sound material for welding. Leak Path patterns
are observed in this image. The vent holes (at 90 deg. intervals) are also
detected as well as several axial flaws starting below the weld and
extending into the J-groove weld region of the nozzle. At least one flaw
extends above the J-groove weld region.

Nozzie 1
Rotating UT, 0-deg. Data
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This scan provides more comprehensive characterization of the axial
indications detected using the circ. blade probe. This image is from one of
the 60-deg. shear wave transducers with the beam directed
circumferentially. The B-scan and D-scan show the relative depths of the
OD initiated cracks. Several axial flaws are detected starting below the weld
and extending into the J-groove weld region of the nozzle. At least one

flaw extends above the J-groove weld region.

Nozzle 1
Circ. Blade UT Data
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This image is from one of the 60-deg. shear wave transducers with the
beam directed circumferentially. This is a cross-sectional view of the
nozzle wall using the 60-deg. shear wave transducer showing the relative
angular position and the depths of the flaws.

Nozzle 1
Rotating UT 60-deg. Data

14
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FRAMATOME ANP CRDM Nozzle Ultrasonic Examination Data Sheet
[Customer:  FENOC Plant:  Davis Besse [Unit. N/A Nozzle: 2
Procedure:  54-IS-100-08 CA FRA-02-002, DB-02-012 |Nozzle Dimensions: (in.) ID: 2,765 OD:4.06 |Thickness: 0.649
Downhill Side of Nozzle (deg.): 0 End of Noz. (in. 0.12 robe Serial No.'s:|Ch 1 S0385CN che
Axial Scan Start: 2, .55 Stop: 366, 10 Setup: 3 Ch2 Ch7
Files: B2059_15.33.08, B2059_16.59.12 Ch3 Chs
Circ. Scan Start: Stop: Setup: Ch4 Ch9
Files: Chs Ch 10
Flaw | Suriace | Uepth knd Point 1 end PointZ | Axial Adjusted Circ. Extent Fiaw | Flaw tlaw Flaw Flaw eld Location
No. | (ID/OD) to [ Win | n WMax | Max | Total [ Win Max [ 1ofal |Length | Angle | TWD |Aspect {Orientation @ Flaw
Flaw Tip| (in.) | (deg.) (in.) | (deg.) {in.) | (deg.) | (deg.) | (in.) {in) | (deg.) | (in.) Ratio - Min | Mmax
1 0D 0.35 1571 5.0 1.01 T7.7 0.40 5.0 LYY 0.45 0.50 43 U.30 0.50 CIRC.
CD 3.76] 36.0 U062 520 344 36.0 52,0 0.57 379 10 AXTAL
3 oD —0.34 1751 5301 1.77 B1.0 0.02 53.0] B1.0 .28 0.28] 86 0.3 1.09 CIRC.
— 0D 2.62] 1610 4.06] 150.0 T4 161.0[ 150.0] 0.39 149 165 AXTAC
UD 255 170.0 T8 171.0 T.63] 170.0] 171.0 0.0 1T.53 | AXIAL
0D T4 216 1.29 230 2.85] 2160 Z30.0 0,50 289 T0 AXTAL
7 0D 711 229 3.63 230 252 229.0( 230,01 0.04 257 | AXTAL
OD 0.75 236 4.51 264 3.76| 236.0] 2640 0.9 3.89 18 AXTAL
g 0D 0.94 2.8 T50[  255.0{ 256.0 0.0 150 T AXIAC
10 0D 0.43 270 3.79 288 3.90] Z270.0] 288.0] U.64 3.42 T AXTAL
1 0D 026 31T 304 321 30 0.70[ 3030 340.0 1.28 128 8% 0.39 0.30 CIRC.
T2
13
k!
15
16
T7
Dafa Loc. 0 30 G0 B0 | 120 150 T80 210 240 270 300 330 360 Degrees
WELD Noz. Loc. 1] 30 oU o0 | 120 T50 T80 210 | 240 270 300 330 360 Degrees
'Noz. End | U.12 0.12 012 | 02 |- 012 012 | U.12 U012 [T 012 | 01 012 012 012 Inches
PROFILE MAX 2.98 3.19 354 387 | 3.88 | 3.97 3.94 38T | 38T | 329 3.10 3.07 2.98 Inches
TN ~ 1.78 T.99 199 | 227 | 253 276 | 265 [ 247 | 213 203 194 188 1.78 Inches
Notes: Adjusted Lirc. Extent is relative to downhill side of nozzle;clockwise looking down. WD Is [hrough-Vvall Dimension
Commenis: Theseé Tlaws are axial in the weld region. Flaws #2, #0, #5, #10 is are believed 1o be throughwall and creales 1he leak path through the weld region.
‘mm are not able to be 1ully characlenzed using the circ. blade probe. Full charactenzation of all flaws in this nozzle
performed using the top-down tool. This report will be revsed when the lop-down dala becomes availaple.
nalyzed by: K. C. Gebelsberger Date: 228102 Analyzed by:  W.G.Hacker Dafe: 2728102
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AECUSONEX Display [B2059:16:59:12 {Rozzle 2, CircBlade)]
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This scan provided the initial detection of flaws in the nozzle wall using the
circ. blade probe. Leak Path patterns are observed in this image. Several
axial flaws are detected starting below the weld and extending into the J-
groove weld region of the nozzle. Several flaws extend above the J-groove
weld region.

Nozzle 2
Circ. Blade UT Data
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CRDM Nozzle Ultrasonic Examination Data Sheet

p—————

Cusfomer:  FENOGC Plant Davis Besse TUmt  NA Nozzle: 2
Procedure:  54-ISK100-08 CA: FRA-02-002, DB-02-012 [Nozzle Dimensions: (in.) ID: 2.765 OD:4.06 |[Thickness: 0.649
[Downhiil Side of Nozzle (deg.): 315  End of Noz. (in. 30.78 robe Serial No.'s:]JCh 1 2078-01002-0L |Ch6 21GB-01002-45L
Axial Scan Start: -5, 16.1 Stop: 360, 30.77 Setup: 1 Ch2 21GF-01004-30L {Ch7 21GC-01001-55L
Files: T2061_09.12.19 i Ch3  21GA-01004-45L |Ch 8 22CD-01001-65L
Circ. Scan Start: 0, 18.95 Stop: 360, 29.52 Setup: 2 Ch4 2623-01002-60S |Ch9 2624-01005-60S
Files: T2061_07.25.10 Ch5  2623-01002-60S [Ch 10 2624-01005-60S
Flaw | Suriace | Depth | End Point1 | EndPointZ | Axial | Adjusted Circ. Extent | Flaw | Flaw | Flaw | Flaw Flaw Weld Eocatloiﬂ
No. | (ID/OD) to Win WMin | Max | Wax | Total [ WMin Wax | Tofal |Length | Angle | TWD }Aspect | Orientation @ Flaw
Flaw Tip| (in.) | (deg.) | (in.) | (deqg.) | (in.) | (deq.) | (deq.) ] (in.) (in) | (deg.) | (in.) | Ratlo n ax
T (0)9) 0.236 27.90 2091.0F 20.57] 2/5.0(- &05| . 240 400 =057, - 2.13] - 165] -. Q.41 - 0.19 AKIAL . [In Weld Region
2 o0 | W —26.50] 26Z0[ 30.37] 2340.0 3.78 53.0 75.0 .78 3.88] 168 0.65 0.T7] AXIAL __|In Weld Region
3 !
— 4 OD TW — 2669 148.0[ 2939 14T0[ 270 167.0[ 1740 0.25 201 175 0.65 024 AXTAL  |In Weld Region |
5 oD 0.33 27.87] 130.0]" 287 1270 0.83| 185.0] 188.0] -0.11 0.8% 173 0.32 0.39 AXTAL In Weld Region
G (0] W 5.8 87| 29.36 78 258 2880 237.0 0.39 2.59 ] 0.55 0.25 AXTAL_|In Weld Region
7
B 0D W — 26,35 32 30.18 61 381 2830 2540 T.03 3. T8 0.657 U0.16] AXIAL [In Weld Region
)
10 OD — W 27.39 71~ 30.35 26 295 30B.0 289.0 0.57 3.04 13 0.65] 0.27 AXIAL — |[InW e‘lﬂ'llz'“_’eguon
T oD U.34% 279 A 2775 347] 0.5 337.0f 328.0 177 11 83 037 0.26] CIRC. 01 0T
T2 (0] ) 0572 | 20.02 320 29.56 327 U.58 5.0 TZ0 0.25] 23 0.08 012 AXTAL |In Weld Region
13
L)
15
10
17 : ,
Dataloc. | 315 | <4b 15 45 75 106 o0 160 105 225 255 259 315 |Degrees
WELD Noz. Toc. 0 30 o0 90 120 150 T80 210 240 270 300 330 360 Degrees
Noz. End [ 3U.78 | 30.78 | 30.78 | 3078 | 30.78 | 3078 | 30.78 | 30.78 | 30.78 | 30.78 [ 30. 30.78 30.78|Inches
PROFILE MAX" 2977 | 29.00 | 20.02 | 2884 | 2867 | 2849 | 2846 | 2840 | 28.76 | 2092 | 20.04 | 29.14 29.77 nches
MINC ~28.06 | 27.79 | 27.36 [ 27.39 | 27.3T [ 2716 | 27.76 | 27.28 | 2736 | 27.39 | 2784 | 2789 2806 [Inches
Noies: Agjusted Circ. Extent is relative 10 downhill side of nozzie;ciockwise looking down. TWUD is Through-wall Dimension
Comments: Data was encoded with positive Theta going counterclockwise. Adjusted circ. posiions Nave Correc @ position to read clockwise [ooking down.
Flaws #3, 7,and J were identimed as_axial laws using the Cifc. blade probe but are not connrmed with the rotating UT. Theretore, flaws #3, 7, and O are nof relevant,
nalyzed by:  K.C.Gebetsberger Date: 375102 Analyzed By:  M.G. Hacker Date: 315702
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“ACCUSOnEX

This scan provides more comprehensive characterization of the axial
indications detected using the circ. blade probe and provides elevation
dimensions for repair activities. This scan also provides characterization
of the region of the nozzle surrounding the location of the new ID
temperbead weld to assure sound material for welding. Leak Path patterns
are observed In this image. Several axial flaws are detected starting below
the weld and extending into the J-groove weld region of the nozzle.
Several of these flaws extend above the weld region.

Nozzle 2
Rotating UT 0-deg. Data
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Davis Besse CRDM Nozzle Examination A
February / March 2002  PROUPRIETARY ERAMATOME ANP

This scan provides more comprehensive characterization of the axial
indications detected using the circ. blade probe. This image is from one of
the 60-deg. shear wave transducers with the beam directed
circumferentially. The B-scan and D-scan show the relative depths of the
OD initiated cracks. Several axial flaws are detected starting below the weld
and extending into the J-groove weld region of the nozzle. At least one
flaw extends above the J-groove weld region.

Nozzle 2
Rotating UT 60-deg. Data
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Davis Besse CRDM Nozzle Examination A
February / March 2002 PREPRIEFARM ERAMATOME AND

¥

3758

e At

This image is from one of the 60-deg. shear wave transducers with the
beam directed circumferentially. This is a cross-sectional view of the
nozzle wall using the 60-deg. shear wave transducer showing the relative
angular position and the depths of the flaws.

Nozzle 2
. Rotating UT, 60-deg. Data
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Davis Besse CRDM Nozzle Examination A

February / March 2002 ‘PRUPRIETARY FRAMATOME ANP
, ﬁmmous ANE CRDM Nozzle Ultrasonic Examination Data Sheet
[Customer:  FENOC Plant. Davis Besse [Unit. n/a Nozzle: 3
[Procedure:  54-ISF-100-08 CA FRA-02-002, DB-02-012 |Nozzle Dimensions: (in.) ID: 2.765 OD:4.06 |[Thickness: 0.649
[Downhiil Side of Nozzle (deg.): 0 End of Noz. (in. 0.11 robe Serial No.'s:|[Ch 1  S0382CN Ché
Axial Scan Start 1.9, .36 Stop: 372, 11.47 _ Setup: 3 Ch2 Ch7
Flles: B2058_07.30.36 Ch3 Chs
Circ. Scan Start: Stop: ~ Setup: Ch4 cho
Files: Chb Cch10
Flaw | suriace | Depih End Point 1 End Point 2 | Axlal | AdJusted Clrc. Extent | Flaw | Flaw | Flaw | Flaw Flaw Weld Locatlon |
No. | (ID/OD) to WA Wi Wax | Wax—| Total W] Wax—] Toml Length | Angle | TWD |Aspect | Orientation @ Flaw
Flaw Tip| (in.) | (deg.) | (in.) | (deg) | (n) | (deq.) | (deg.) | (in.) (in) | (deg.) | (in.) | Ratio F‘Min Max
| oD 0.42 30 454 U3 4.12 30 U3 .13 4.12 178 AXIAC
2 [8)3) 287 940 4.06 922 125 940 9%~ 0.06] 1.25 177 AXTAL
3 [8]3) 182 126.8] 3.1 1369 132 126.,5] 136.9 0.37 T.37 15 AXTAL
q 0D 1.2 189.0 238 1922 3.7 189.0] 1922 0.1 3.17 2 AXTAL
5 oD TA5| 347.7]  3.32| 344.8[  1.87[ 93r.7| 4B 0.0  1.87 77 AXTAL
5 ;
7
8
)
10
k!
T2
13
4
5
5
T7
Dataloc. | O 30 G0 1) T20 [ 150 T80 270 2490 270 300 330 360 Degrees
WELD Noz. Loc. 0 30 G0 eT0) T20 T80 | 180 210 240 270 300 330 360 Degrees
[Noz. End | 011 | 01T | 091 | 011 | 0T | OA1T [ 011 | 017 | 01T [ OAT | O.11 | 01T 0.1 nches
PROFILE |[MAX 300 | 325 | 347 | 385 | 391 | 412 | 415 | 400 | 3.77 | 355 | 3.27 | 3.14 3.00 Tnches
TN T87 | 210 | 216 | 235 | 2561 | 277 | 267 | 259 | 245 | 223 | 207 195~ 187 nches
Notes: Adjusted Circ. ExIent is relalive (0 downhil side of nozzle,CloCKwWIse Tooking down. TWD IS Through-wall Dimension
[Comments; This is an axial law below the weld region.
[This flaw is not able o be lly charactenzed using the circ, blade probe. Full characlenzation of all flaws in this nozzle will be performed using the top-down tool or |
axial blade probes. This report will be revsed when adanional dala becomes avanable.
Analyzed by: M. G. Hacker Date: 227702 Analyzed by: Dafe:
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Davis Besse CRDM Nozzle Examination A
February / March 2002 REGRERIETARY ERAMATOME ANP

Clisoriex Display [B2058,07.30.36 (Nozzie3, Ori Blade)

This scan provided the initial detection of flaws in the nozzle wall using the
circ. blade probe. Leak Path patterns are observed in this image. Several
axial flaws are detected starting below the weld and extending into the J-
groove weld region of the nozzle. Several flaws extend above the J-groove
weld region.

Nozzle 3
Circ. Blade UT Data
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Davis Besse CRDM Nozzle Examination
February / March 2002

X

FRAMATOME ANP

A

FRAMATOME ANMP

CRDM Nozzle Ultrasonic Examination Data Sheet

ustomer: FENOC Plant:. Davis Besse [Unit: ™ na - Nozzle: 3
Procedure:  54-ISF100-08  CA FRA-02-002, DB-02-012 |Nozzle Dimensions: (in.) “ID:2.765 _ OD:4.06 |Thickness: 0.649
[Downhill Side of Nozzle (deg.): 150 EndofNoz.(in. 30.75 robe Serial No.'s:JCh 1 2078-01002-0L |Ch®6 21GB-01002-45L
Axial Scan Start: -5, 16 Stop: 360, 30.81 Setup: 1 Ch2 21GF-01004-30L {Ch7 21GC-01001-55L
Files: T2061__15.39.37ﬁ Ch3  21GA-01004-45L |Ch 8 22CD-01001-65L
Circ. Scan Start: 6, 20.3 Stop: 360, 30.88 Setup: 2 Ch4 2623-01002-60S |Ch 9 2624-01005-60S
Files: T2061_14.09.39 ChS  2623-01002-60S {Ch 10 2624-01005-60S
Flaw | Surface | Lepth End Point 1 End PointZ | Axial | Adjusted CIrc. Extent | Flaw | Flaw | Flaw | Flaw Flaw Weld Location |
No. | (ID/OD) to n Min MaXx | Max | Total [ Min | Max | toial |Length | Angle | TWD |Aspect | Orientation @ Flaw
FlawTip | (in.) | (deg.) | (in.) | (deg.)| (in) | (deg.) | (deg.) | (in.) {in.) | (deg.) | (In.) | Ratio n ax
T oD W 20.6] 101.0] J0.08] 1o0.0[ 4.08 1.0] 60| 0.18 4.08 ) 0.6 0.16] AXIAC  |In Weld Region
pJ
3 0D 0.234 | 2807] 275.0] 20.19) 2800 T2 1250 T130.0[  0.18 173 Y 0.42 037 AXIAL In Weld Region
q OD W 26.07] 3190 29.89]" 3300 382 169.0 1800 0.39] 84 © 0.65 0.T7]" AXTAL |In Weld Region
5 OD 0.212 28.4] 1360 29.45] 1430 TO6[ 346.0] 353.0 0.5 1.00 T3 0.4% 0.20] AXIAL_ (In Weld Region
6
7
— 8
]
10
™
12
K]
14
15
16
7
Dalaloc. | 100 | 180 210 290 270 900 330 360 30 60 o0 120 150 Degrees
WELD Noz. Toc. 0 30 (311) 90 120 150 | 180 210 | 240 270 300 330 300 Degrees
Noz. End | 30.75 30'.75“30‘.75‘J‘30775"3075'_3€75 30.75 [ 30.75 | 3075 | 30.75 | 30.75 | 30.75 30.75 Rches
PROFILE MAX 29.08 [ 20. 2902 | 2870 2853 | 2838 | 2835 | 2847 | 2863 | 2880 | 28.08 | /02 | 29.08 Tnches
TN 2183 | 2777 | 2751 | 2723 [ 27107 [ 2694 [ 2695 | 27.00 | 2719 | 27.42 | 2767 | 2780 Z7.83 Inches
Notes: AdjustedCrc. extent Is retative to downnili side of nozzie;clockwise Iooklng.down. IWULIS Through-Wa vimension
Comments: These are axial laws that extend from below The weld region info the weld region.  They were also detected wilh the circ, blade probe.
[Flaw # Z was identimed as an axial law using the circ. blade probe but is not confirmed with the ratating UT. Theretore, Tlaw #2 18 not refevant,
’ Knalyzea by: n.C. Gebetsberger vate: SoI02 Analyzed by: M., Hacker Date: 3/5/07]
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Davis Besse CRDM Nozzle Examination A
Februaryl March 2002 . ERQPRI'ETW ERAMATOME AND
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This scan provides more comprehensive characterization of the axial
indications detected using the circ. blade probe and provides elevation
dimensions for repair activities. This scan also provides characterization
of the region of the nozzle surrounding the location of the new ID
temperbead weld to assure sound material for welding. Leak Path patterns
are observed in this image. Several axial flaws are detected starting below
the weld and extending into the J-groove weld region of the nozzle. Two of
these flaws extend above the weld region.

Nozzle 3
Rotating UT, 0-deg. Data
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Davis Besse CRDM Nozzle Examination A
February / March 2002  PREPRIETARY ERAMATOME ANP
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Davis Besse CRDM Nozzle Examination A

February / March 2002 PROPRIEFARY ERAMATOME ANP

T 4

| These areas are quite localized and are believed to be
1 related to flow paths to the Head OD. The areas
| shown are on the tube OD and penetrate to a

1 estimated maximum depth of 0.050".

|

Nozzle 3
Elevations
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Davis Besse CRDM Nozzle Examination AN

February / March 2002 RFREGPRIETARY ERAMATOME AND

ACCUSonex |

This scan provides more comprehensive characterization of the axial
indications detected using the circ. blade probe. This image is from one of
the 60-deg. shear wave transducers with the beam directed
circumferentially. The B-scan and D-scan show the relative depths of the
OD initiated cracks. Several axial flaws are detected starting below the weld
and extending into the J-groove weld region of the nozzle. At least two of
the flaws extend above the J-groove weld region.

Nozzle 3
Rotating UT 60-deg. Data
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Davis Besse CRDM Nozzle Examination ' A
February / March 2002  RBRORRIETARY— FRAMATOME ANE

[T2061:14.09.39 {Nozile3

5.

R e

This image is from one of the 60-deg. shear wave transducers with the
beam directed circumferentially. This Is a cross-sectional view of the
nozzle wall using the 60-deg. shear wave transducer showing the relative
angular position and the depths of the flaws.

Nozzle 3
Rotating UT, 60-deg. Data
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Davis Besse CRDM Nozzle Examination Y 4.

February / March 2002  PROPRIERARY ERAMATOME ANP
iﬁ\MATcME ANE CRDM Nozzle Ultrasonic Examination Data Sheet .
[Customer:  FENOC , Plant: Davis Besse [Unft N/A Nozzle: 5
Procedure:  54-ISI-100-08 CA FRA-02-002, DB-02-012 [Nozzle Dimensions: (in.) ID: 2.765 OD:4.06 |[Thickness: 0.049
'Downhill Side of Nozzle (deg.): 0 End of Noz. (in. 0.23 robe Serial No.'s;[Ch 1 S0385CN ché
Axial Scan Start -57, .6 Stop: 372, 10.13 Setup: 3 Ch2 ch7
Files: B2059_17.34.32 Ch3 , ~ [Ch8
Cire. Scan Start: Stop: Setup: Cha - Ch9
Files: Chs Ch 10
Flaw | Surface | Uepth End Point 1 End Polnt 2| Axlal | AdJusted Clrc. EXtent | Flaw | rlaw | Flaw | Flaw Flaw Weld Locatlon
No. | {ID/OD) to Min Min Max ax | Total | Nin Max | lotal |Length | Angle | TWD |Aspect | Orlentation @ Flaw
Flaw Tip | (in.) | (deg.) | (in.) | (deq.) | (In.) | (deg.) | (deg.) | (in.) (in.) | (deg.) | (in.) | Ratio | in Wax
1 o]0 T.37] 308.0{ 218 410.0| 0.81] J08.0 310.0[ 0.07] 0.B81 4 AXTAT
2
3
4
5
]
-—
B
]
10
(K|
T2
13
13
L]
— 16
7
Data Loc. 1] 30 GU 30 120 150 180 210 240 270 300 330 360 Degrees
WELD Noz. Loc. 0 30 60 90 | 120 150 T80 210 240 | 270 300 330 360 Degrees
Noz. End | 0.23 023 | 023 [ 023 [ 023 | 023 [ 023 | 023 | 023 {0.23 023 0.23 0.23 Tiches
PROFILE WVAX 3.03 3.00 3286 | 34T | 3069 3.01 3.99 3.87 375 | 3.60 333 | 3.0 303 Inches
. T97 1 201 232 | 229 | 232 | 257 | 264 | 255 | 244 | 223 | Z16 | 1.97 1.97 TRches
Notes: Adjusted Circ. Extent is relative to downniil side of nozzle;clockwise looking down. 1VvU is (hrough-VVall Dimenstion
Comments: This 18 an axjal flaw below the weld region.
[This Taw is not able to be Nlly charactenzed using the circ. blade probe, Full characienzation will be perjormed using the top-down tool or axial biade probes. |
I TFiS Tepor Will 56 Tevised when addiional 9ata Becomes avalable, ;
Analyzed by: Date: Analyzed by: M.G.Hacker Date: 31702
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Davis Besse CRDM Nozzle Examination A
February / March 2002 PREPRIETARY FRAMATOME ANP

AECisonEx DISplay. [B2059 17,9432 (Nozzie 5 0reblate)]

This scan provided the Initial detection of a flaw in the nozzle wall using the
circ. blade probe. Leak Path patterns are not observed in this image. One
axial flaw is detected starting below the weld and extending into the J-
groove weld region of the nozzle. This flaw does not extend above the J-
groove weld.

Nozzle 5
Circ. Blade UT Data
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Davis Besse CRDM Nozzle Examination

A

February / March 2002 ‘“PROPRIETARY ERAMATOME AND
.ﬁ:‘wAmME AnE CRDM Nozzle Ultrasonic Examination Data Sheet
Customer:  FENOC Plant: Davis Besse [Unit. N/A Nozzle: 5
Procedure:  54-ISI-100-08 CA FRA-02-002, DB-02-012 [Nozzle Dimensions: (in.) ID: 2.765 OD:4.06 [Thickness: 0.649
[Downhill Side of Nozzle (deg.): 320 End of Noz. (in. 30.75 robe Serial No.'s:[Ch 1 2078-01002-0L |Ch 6 21GB-01002-45L
Axial Scan Start: -4, 16.11 Stop: 360, 30.78 Setup: 1 Ch2  21GF-01004-30L [Ch7 21GC-01001-55L
Files: T2061_18.30.12 Ch3  21GA-01004-45L [Ch 8 22CD-01001-65L
Circ. Scan Start: -6, 19 Stop: 360, 29.41 Setup: 2 Ch4  2623-01002-60S [Ch9 2624-01005-60S
Files: T2061_16.53.38 ' Chs 2623-01002-60S [Ch 10 2624-01005-60S
Flaw | Surface | Uepth tnd Polnt 1 tnd Foint £ Axiail Adjusted Circ. Extent Flaw | Flaw rlaw rlaw rlaw Weld Location
No. | (ID/OD) to — Min Min WMax Wax | Total | MIn Max | tolal |Length | Angle | TWD |Aspect | Orientation @ Flaw
Flaw Tip | (In.) | (deg.) (in.) | (deg.)| (in.) | (deg.) | (deg.) | (in.) (in.) | (deg.) | (in.) Ratio Min |Max
1 oD 0.2 2844 27401 29.69] 271.0 125 273.0{ 2/1.0] 0.1 1.25 5 0.45 0.36] AXIAL  |In Weld Region
2 .
3
)
5
6
7
8
]
10
1
T2
T3
13
15
16
17
Data Loc. | 320 350 20 | . 50 80 TT0 140 170 200 230 260 200 320 Degrees
WELD Noz. Loc. 1] 30 ol 90 120 150 180 210 249 270 U0 330 SoU Uegrees
Noz. End | 30.75 [ 30.75 | 30.75 | 30.75 | 30.75 | 30.75 | 30.75 [ 30.75 | 30,75 1 30.75 [ 3075 | 3075 30.75 Inches
PROFILE MAX 2970 | 29.07 | 29.07 | 2897 [ 2873 | 268.60 | 28.52 | 28.40 [ 28.40 | 28.67 | 2807 | 28.08 2910 Inches
TATN. 2700 | 2789 | 2789 | 2768 | 27.39 | 27.27 | 2743 | 270 | 270 [ 27.27 | 2788 | 2701 27.90 Thiches
Notes: Adjusted Circ, kxtent is relative to downhill side of noZzle;clockwise looking down. TWU 18 1hrougn-Wall Limension
[Comments:  This is an axial law {hat exiends into the weld region. This law was also detected sing the circ. blade probe.
Analyzed by: R.C. Gebelsberger Dafe: 315102 Analyzed by: M.G.Hacker Date: 35702
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Davis Besse CRDM Nozzle Exammatlon A
PRC FRAMATOME AN

This scan provides more comprehensive characterization of the axial
indication detected using the circ. blade probe and provides elevation
dimensions for repalir activities. This scan also provides characterization
of the region of the nozzle surrounding the location of the new ID
temperbead weld to assure sound material for welding. Leak Path patterns
are not observed in this image. One axial flaw is detected starting below
the weld and extending into the J-groove weld region of the nozzle. This
flaw has not yet breached the pressure boundary.

Nozzle 5
Rotating UT 0-deg. Data
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Davis Besse CRDM Nozzle Examination A
February / March 2002 RRGERIELARY FRAMATOME ANP

L Thccusonex Display [T2061:16.53.38 (Nozzie5,0rc))

This scan provides more comprehensive characterization of the axial
indications detected using the circ. blade probe. This image is from one of
the 60-deg. shear wave transducers with the beam directed
circumferentially. The B-scan and D-scan show the relative depths of the
OD initiated crack. One axial flaw is detected starting below the weld and
extending into the J-groove weld region of the nozzle.

Nozzle 5
Rotating UT, 60-deg. Data
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Davis Besse CRDM Nozzle Examination -
February/ March 2002 «RESBRRIEFARY ERAMATOME AND

:arcular UT(Radar) {T2061
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e A

This Image is from one of the 60-deg. shear wave transducers with the
beam directed circumferentially. This is a cross-sectional view of the
nozzle wall using the 60-deg. shear wave transducer showing the relative
angular position and the depths of the flaws.

Nozzle §
Rotating UT, 60-deg. Data
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Davis Besse CRDM Nozzle Examination

e

AFebruary / March 2002 PROPIRTE R . FRAMATOME ANP
EFRAMATOME ANP CRDM Nozzle Ultrasonic Examination Data Sheet
Customer:  FENOC Plant  Davis Besse [Unit NA Nozzle: 47
Procedure:  54-1SF100-08  CA FRA02-002, DB02-012 |Nozzle Dimensions: (in.) ID: 2.765 OD:4.06 |Thickness: 0.649
. |Downhiil Side of Nozzle (deg.): 0 “End of Noz. (in. 0.1 robe Serial No.'s:[Ch 1 S0382CN Ché
Axial Scan Start: -3.08, .35 Stop: 373.10, 11.44  Setup: 3 Ch2 Ch7
Files: B2058_21.22.49 ;B2058_22.13.59; B2058_22.46.12 ‘ Ch3 Ch8
Circ. Scan Start: Stop: Setup: Ch4 ch9
Files: Chs Ch 10
Flaw | Surface | Depth End Foint 1 EndPointZ | Axial | Adjusted Circ. extent | Flaw | Flaw | Flaw | Flaw rlaw Weld Location
No. | (ID/OD) to —Nn | MIin | Max ax | Total [ Min WMax [ Total |Length | Angle | TWD |[Aspect | Orientation @ Flaw
FlawTip| (in) | (deg.) | (n.) | (deg.) | (In.) | (deg.) | (deg.) | (in.) @in) | (deg.) | (in.) | Ratio NN Max
1 Qb 1.00 9.5 2.41 12.2 1.39 9.5 14.2 U110 .30 4 ARIAL
2 (8]0 1.01 23.4 2.19 242 0.58 23.4 24.2 [1R1X] 0.58 K] AXRIAL
3 OO 2.9 33.7 0.9 45.9 154 3.7 45.9 V.43 1.60 16 AXIAL
4| OD 176 560 201 509 0.25] 56.0 509 0.18] 0.31 143 AXTAL
L3}
b
4
o
9
10
11
1£
13
14
1
15
17
Data Loc. U U ol H 120 150 19 210 244 270 30 330 360 Legrees
WELD Noz. Loc. 4] 30 60 2] 140 180 180 210 240 200 S00 330 360 Uegrees
Noz. End 0.10 0.10 0.10 0.10 0.10 0.10 010 | 010 | 0.70 0.10 010 | 010 0.10 Inches
PROFILE AR 2.93 3.20 412 5.U8 0.24 ©./9 0.1 | 6.0 0.0/ 4.59 3.13 3.24 2.93 Inches
VN, 1.32 140 213 3.01 3./3 422 4.33 3.63 3.24 2.06 1.87 1.59 1.32 Inches
Notes: Adjusted Circ. Extent is refalive to downhill side of nozzle;clockwise looking down. 1V is ThroughWVal Limension
Comments: These Tflaws are axial in the weld region.
These flaws are nol able to be ully charactenized using the circ. Blads probe. F:lrchamctem top-down tool
or axial Dlade probes, This reporl will be revised when adainional data Decomes avanable.
Analyzed by: CE Martin Date: 2/28/02 Analyzed by: ~Date:
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Davis Besse CRDM Nozzle Examination A
Februaryl March 2002 F’RUPRTEE‘-W ERAMATOME ANP

This scan provided the initial detection of axial flaws in the nozzle wall
using the circ. blade probe. Leak Path patterns are not observed in this
image. The flaws are detected starting below the weld and extending into
the J-groove weld region of the nozzle. The rotating UT determined that
this area only contained one axial flaw.

Nozzle 47
Circ. Blade UT Data
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Davis Besse CRDM Nozzle Examination A

AFebruary/ March 2002 TPROPRIETERY ERAMATOME ANB
RRAMATOME AN CRDM Nozzle Ultrasonic Examination Data Sheet
Cusfomer: FENOC Plant. Davis Besse [Unit. N/A Nozzle: a7
Procedure:  54-ISF100-08  CA FRA-02-002, DB02-012 |[Nozzle Dimensions: (in.) ID:2.765 OD:4.06 |[Thickness: 0.649
[Downhill Side of Nozzle (deg.): 143 End of Noz. (in. 45.9 robe Serial No.'s:[Ch1  2078-010020L |Ch6 21GB-01002-45L
Axial Scan Start: -6, 29.9 Stop: 360, 45.9 Setup: 1 Ch2  21GF-01004-30L [Ch7 21GC-01001-55L
Files: T2062_01.40.41 Ch3 21GA-01004-45L |Ch 8 22CD-01001-65L
Circ. Scan ~ Start: -6, 34 Stop: 360, 46 Setup: 2 Ch4  2623-0100260S [Ch9 2624-01005-60S
Files: T2062_23.53.48 Ch5. 2623-01002-60S |Ch10 2624-01005-60S
Flaw | Surface pth End Point 1 End Point 2 Axial | Adjusted Cire. Extent | Flaw | Flaw | Flaw | Flaw rFlaw Weld Location
No. | (ID/OD) to [~ Min | MIin | Max Wax | Total [ MIin | Max [ total |Length { Angle | TWD |Aspect | Orientation @ Flaw
FlawTip| (in.) | (deg.){ (n.) | (deg) | (in.) | (deg.) | (deg.) | (In.) (in.) | (deg.) | (In.) | Ratio n Max |
T
2 N
3 OD 0.06 4323 1870 45| 2020 1.77| 3%, 59.0[ 0.74] 1.92 23] 0.58] 0.3 AXTAL _|In Weld Region
p :
5 —
5
7
B8
)
— 10
T
B
13
13
5
16
T7
Data Loc. | 143 173 203 233 203 203 323 353 23 53 83 T3 43 Degrees
WELD Noz. Loc. 0 30 50 50 120 T50 180 210 240 270 300 330 360 Dearees
Noz. End | 4590 | 45.90 | 4590 | 45.90 | 4500 | 45.90°| 45.00 | 45.00 | 45.00 | 45.00 | 45.90 | 45.00 45.90 Inches
PROFILE 4335 | 4458 | 440 | 4330 | 4287 | 4210 | 41.75 | 41.94 | 42.58 | 43.31 | 43.01 | 43.42 4448 |Inches
[VIN. 43I0 | 4296 | 4242 [ 4T, 4054 | 3062 | 39.30 | 3049 | 40.10 | 4730 | 42.38 | 4205 4310 |nches
Notes: Adjustea Circ. Extent is relative to downhill side of nozzle;clockwise looking down. WD is through-Wall Dimension
Comments: Flaw 73 is an axial ilaw [hat extends into (he weld region. This flaw was also detected with (he circ. blade probe.
[FTaws an were iagen wi e CIfC. e p were detemmin not vati ections wi rotauing . Zie OValily in 1he 1ocauon ese
[indicafions is The source of these lalse indications. Flaw #4 was detected wilh the rotaling UT but 1t is Tocated in the J-groove weld Tilet and outside The nozzle wall
and is therefore outside the scope of this procedure.
[{Analyzed by: K. C. Gebetsberger Date: 313102 Analyzed by: M. G. Hacker Date: 34702
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This scan provides more comprehensive characterization of the axial
indication detected using the circ. blade probe and provides elevation
dimensions for repair activities. This scan also provides characterization
of the region of the nozzle surrounding the location of the new ID
temperbead weld to assure sound material for welding. Leak Path patterns
are not observed in this image. One axial flaw Is detected starting below
the weld and extending into the J-groove weld region of the nozzle. This
flaw has not yet breached the pressure boundary.

Nozzle 47
Rotating UT, 0-deg. Data
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ACCUSONEx Display

This scan provides more comprehensive characterization of the axial
indications detected using the circ. blade probe. This image is from one of
the 60-deg. shear wave ftransducers with the beam directed
circumferentially. The B-scan and D-scan show the relative depths of the
OD initiated crack. One axial flaw is detected starting below the weld and
extending into the J-groove weld region of the nozzle.

Nozzle 47
Rotating UT, 60-deg. Data
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This image Is from one of the 60-deg. shear wave transducers with the
beam directed circumferentially. This is a cross-sectional view of the
nozzle wall using the 60-deg. shear wave transducer showing the relative
angular position and the depths of the flaws.

Nozzle 47
Rotating UT, 60-deg. Data
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f—-ﬁfmmous ANP CRDM Nozzle Ultrasonic Examination Data Sheet
Customer: FENOC ant. Davis Besse .JUnit " na Nozzle: 58
Procedure:  54-ISK100-08  CA FRAD02-002, DB-02-012 [Nozzle Dimensions: (in.) 1D: 2.765 OD:4.06 [Thickness: 0.649
[Downhill Side of Nozzle (deg.): 0 End of Noz. (in. 0.14" robe Serial No's:JCh 1 SO319CN Ché
Axial Scan Start -1,6 Stop: 370, 11.4 Setup: 3 ch2 Ch7
Files: B2059_05.56.14 Ch3 Ch8
Circ. Scan Start: Stop: Setup: Ch4 : Ch9
Files: Chs Ch10
Flaw | surface | Depih End Foint 1 End Point 2 | Axial | Adjusted Circ. Extent | Faw | Flaw | Flaw | Flaw Flaw Weld Location
No. | (ID/OD) to ™in Min WMax | Max | Total [ Min Max | total |Length | Angle | TWD |Aspect | Orientation @ Flaw
Flaw Tip | (in.) | (deg.) (in) | (deg.) | (In.) | (deq.) | (deg.) | (in.) (in.) | (dea.) | (in.) | Ratio BLD Max
i 9] TO02]  B820] 459 870 1.54] 820 87.0] 0.1 T1.5% 4 AXTAL
.
3
.
9
L]
7
— 3
2
10
T
12
13
13
10
18
17
Lata Loc. ) 30 [38) S0 U 0 U | 2 L) 2/U Kity) 33U JoU Degrees
WELD - [Noz.Toc. 4] N ol 90 120 120 18U 21U 240 24 k(1)) K] JoU Legrees
Noz. End u.14 .74 0.14 G714 | 0.14 0.14 0.14 0.14 0.14 U.14 0.14 0.14 0.14 Inches
PROFILE MAA 269 | 305 354 462 5.0 6.50 7.05 6.80 5.85 4,13 353 | 286 2.89 es
TV, T4 1 138 [ ZW0 [ 294 [ 375 | 456 | 50T | 470 | 409 | 3.4 | 216 | 157 142 Inches
Notes: Adjusted Lirc. extent I8 retativa to downhill side of nozzle;ciockwise looking down. TWU'Is inrough-vVall Uimension
Comments: This IS an axial flaw below the weld region,
This flaw is not able To be fully characterized using the circ. blade probe. Full charactenzation of all laws in this nozzle will be perfonmed using the top-down tool or axial
blade probes. This report will be revised when additional data becomes avallamle.
nalyzed by: . C. Gebels f Date: 220002 Analyzed by: Date:
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Davis Besse CRDM Nozzle Examination A
February ! March 2002 FREJ‘F’RTE'I?&R? ERAMATOME ANP

This scan provided the initial detection of an axial flaw in the nozzle wall
using the circ. blade probe. Leak Path patterns are not observed in this
image. The flaw Is detected starting below the weld and extending up to the
J-groove weld region of the nozzle. The rotating UT determined that this
area did not contain any flaws. The indication was determined to be non-
relevant caused by nozzle ovality interfering with probe contact.

Nozzle 58
Circ. Blade UT Data
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February / March 2002 ERAMATOME ANR
vﬁmm‘cms ANP CRDM Nozzle Ultrasonic Examination Data Sheet
‘Cusfomer:  FENOC Plant Davis Besse [Unit na Nozzle: 58
Procedure:  541SH100-08  CA FRA-02-002, DB-02-012 | Nozzle Dimensions: (in.) 1D: 2.765 OD:406 |[Thickness: 0.649
Downhill Side of Nozzle (deg.): 109  End of Noz. (in. 48.11 robe Serial No's:[Ch 1 2078010020L |Ch6 21GB-0100245L
Axial Scan Start: -5, 31.85 Stop’ 365, 48.65 Setup: 1 Ch2 21GF-01004-30L |Ch7 21GC-01001-55L
Files: T2061_20.48.11 Ch3  21GA-0100445L |Ch 8 22CD-01001-65L
Circ. Scan Start 6, 36 Stop: 366, 48 Setup: 2 Ch4 26230100260S [Ch9 2624-01005-60S
Files: T2061_21.47.33 Ch5  2623-0100260S |Ch 10 2624-01005-60S
Flaw | Surface | Depth End Point 1 knd Point 2 Axial | Adjusted Cire, Extent | Flaw | Flaw | Flaw | Fiaw Faw Weld Location
No. | (1ID/OD) to [ WMin | Min | Max | Max | Total [ Win [ Max [ Total |Length | Angle | TWD |Aspect | Orientation @ Flaw
FlawTip| (in) | (deg) | (n) | (deg)| (in) | (deg) | (deg)| (in) | (n) | (deg.)| (n) | Ratio | Min | Max
T
Z
3
) No Recordable Tndicalions
5
]
7
B
2]
10
T
173
13
13
15
16
17
Dataloc. | 109 T30 159 0 | 29 | 29 289 | 919 | 349 9 | 49 79 09 Degrees
WELD Noz. Loc. 0 30 [50) 210) 20 T80 180 210 | 240 270 KivA] 330 0 Degrees
Noz. End | 4811 | 4017 | 4811 | 48.11 | 4811 | 48.11 | 48.11 | 4817 | 4811 | 4811 [ 4811 | 4817 41T |Inches
PROFILE MAX Inches
VN Inches
Notes: Adjusted Circ. Extent is refative 1o downiull Side of NoZz]e,CloCkwise looking down. (VWD Is Througn-VVall Dimension
comments: This examination was (7] enze an axial indication ow 3 3
[This Tlaw Ts not confirmed with any of the transducers used with the top-down ool and (herefore the indication detected with The blade probe 1s considered nonmelevart, |
Analyzedby: K. C. Gebetsberger Date; 4702 Analyzed hy: M. G, Hacker Uate: 402
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AECUSONER Display’: (Y2051, 20:45.11 {HoZzless Alal)]

This scan provides more comprehensive characterization of the axial
indication detected using the circ. blade probe and provides elevation
dimensions for repair activities. Leak Path patterns are not observed in
this image. The indication detected with the Circ. blade probe is not
detected with any of the 10 transducers used with the rotating UT.

Nozzle 58
Rotating UT, 0-deg. Data
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This image is from one of the 60-deg. shear wave transducers with the
beam directed circumferentially. This is a cross-sectional view of the
nozzle wall using the 60-deg. shear wave transducer. Note that there are
no flaw signals observed.

Nozzle 58
Rotating UT 60-deg. Data
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Calibration Data for Circ. Blade
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Calibration Data for Top-Down Axial Beams
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Calibration Data for Top-Down Circ. Beams
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