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W&LF CREEK

"NUCLEAR OPERATING CORPORATION

Terry J. Garrett November 17, 2006

Vice President, Engineering

ET 06-0055

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555

Reference: 1) Letter ET 06-0044, dated October 2, 2006, from T. J. Garrett,
WCNOC, to USNRC

2) Letter ET 06-0042, dated September 27, 2006, from T. J.
Garrett, WCNOC, to USNRC

3) Letter ET 06-0031, dated August 4, 2006, from T. J. Garrett,
WCNOC, to USNRC

4)  Letter ET 06-0021, dated May 19, 2006, from T. J. Garrett,
WCNOC, to USNRC

Subject: Docket No. 50-482: Results of the Ultrasonic Examinations of the
Full Structural Weld Overlays on the Pressurizer Nozzle Welds

Gentlemen:

During Refueling Outage 15, Wolf Creek Nuclear Operating Corporation (WCNOC) performed
full structural weld overlays on the Wolf Creek Generating Station (WCGS) Pressurizer safety,
relief, spray and surge line nozzle welds. This submittal provides the results of the ultrasonic
examinations of the full structural weld overlays on the Pressurizer nozzle welds as committed
to in Reference 1.

Reference 4 provided Wolf Creek Nuclear Operating Corporation (WCNOC) 10 CFR 50.55a
Request 13R-05, which requested alternatives to the requirements of the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel (BPV) Code, Section Xl for the
installation and examination of full structural weld overlays for repairing/mitigating Pressurizer
nozzle-to-safe end dissimilar metal (DM) and safe end-to-piping stainless steel (SS) butt welds.
Reference 3 provided WCNOC’s responses to a July 6, 2006 Nuclear Regulatory Commission
(NRC) request for additional information (RAIl) regarding the WCNOC 10 CFR 50.55a Request
I3R-05 and provided Revision 1 to I3R-05 to address two WCNOC responses to the RAL
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Reference 2 provided WCNOC's responses to RAls provided electronically on September 20,
2006. Reference 1 revised the regulatory commitments to include information relevant to
subsequent inservice examinations and footnotes that reiterate information found in the
Performance Demonstration Initiative qualified ultrasonic examination procedures.

This letter contains no commitments. If you have any questions concerning this matter, please
contact me at (620) 364-4084, or Mr. Kevin Moles at (620) 364-4126.

Very truly y01lJrs,

Terry J. Garrett

TJIG/rlt

Attachment

Enclosures: | - Relief Nozzle Indication Evaluation
Il - “C” Safety Nozzle Pre-Repair Indication Evaluation
Il - “C” Safety Nozzle Post-Repair Indication Evaluation
IV - Spray Nozzle Pre-Repair Indication Evaluation
V - Spray Nozzle Post-Repair Indication Evaluation

cc. J. N. Donohew (NRC); w/a, w/e
B. S. Mallett (NRC); w/a, w/e
G. B. Miller (NRC); w/a, wle
Senior Resident Inspector (NRC); w/a, w/e
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Results of Ultrasonic Examinations of FuII Structural Weld Overlays of the Wolf Creek
- Generating Station Pressurizer Nozzle Welds

The results of the ultrasonic (UT) examinations of the weId overlays of the Wolf Creek
Generating Station (WCGS) Pressurizer nozzle welds and related repairs are provided below
and in the noted enclosures. : :

Surge nozzle weld overlay and “A” and “B” safety nozzle weld overlays. No recordable
indications were identified. However, prior to final examinations, an in-process excavation and
repair was performed on an upper portion of the surge nozzle weld overlay due to machine
welding travel speed adjustment problems. No repairs were performed on the “A” safety and
‘B” safety nozzle weld overlays. ' :

Relief nozzle weld overlay. Two recordable indications (one laminar and one planar) were
identified and were acceptable. See Enclosure | for the evaluation/disposition of the
indications. No repairs were performed on the weld overlay.

“C” Safety nozzle weld overlay. Two recordable indications (one laminar and one planar) were
identified. See Enclosure |l for the evaluation/disposition of the indications. As documented in
Enclosure |l, indication #2 (planar indication) was unacceptable per Table IWB-3514-2,
requiring repair. This repair was performed by excavating the unacceptable indication. In the
- process of removing the unacceptable planar indication, the laminar indication was also
removed. The excavated area was repaired by welding. The repair area was reexamined and
one recordable (but acceptable) indication (laminar) was found in this area. See Enclosure Ill .
for the evaluation/disposition of this acceptable indication '

Spray nozzle weld overlay. An in-process repair was performed on the first layer of the Spray
nozzle weld overlay prior to installing the subsequent weld layers due to lack of bond
indications. This resulted in removal of some base metal and reinstallation of the first layer of
weld overlay. After completion of welding, an informational UT exam was conducted during the
ASME Code Case N-638-1 required 48 hour hold time. Two recordable indications (both
laminar) were identified. See Enclosure IV for the evaluation/disposition of the indications.
Indication #1 location, as shown in Enclosure IV, is actually at the base metal to weld overlay
interface after performing the in-process repair of the first layer, as discussed above. As
documented in Enclosure 1V, indication #2 was unacceptable per Table IWB-3514-3, requiring
repair.  The unacceptable indication was excavated and repaired by welding. After repair, the
final UT examinations of the required volumes were performed. One recordable indication
(laminar) was found and was acceptable. See Enclosure V for the evaluation/disposition of th|s ,

. indication.

All of the laminar indications noted above appear to be the result of a lack of bond indications
‘between the base metal and the overlay. All of the planar indications noted above appear to be
the result of inter-bead lack of fusion indications stacking up on the weld beads. No flaws were
found in base materials that required repair.
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Evalu'Number:

Pa’f 10

Wolf Creek PORYV Nozzle Page 1 of 10
WC-UT-003
FLAW INDICATION EVALUATION SUMMARY FOR:
PORV NOZZLE
Appendix Q Criteria Acceptance Standard Summary of Results

Evaluation: Laminar Flaw Indications
[Ref. 9.1 of Evaluation Worksheet]

ASME Section XI, 1998
Edition 2000 Addenda, Table
IWB-3514-3

ACCEPTABLE CONDITION: The single laminar flaw
indication is acceptable with an area of 1.5 sq. in. compared
with the 7.5 sq. in. allowable.

Evaluation: Reduction in Coverage in
the PSI/IS| Base Material Examination
Volume Due to Laminar Flaw
Indications [Ref. 9.2 of Evaluation
Worksheet)

<10% Reduction in Coverage

ACCEPTABLE CONDITION: For the SS weld examination
volume, the reduction in coverage (RiC) for circumferential
beams is 0.8%, and the RiC for axial beams is 1.41%. For
the DM weld examination volume, there is no RiC.

Evaluation: Consideration of the
Largest Radial Planar Flaw (Axial and
Circumferential) That Could Exist in
Any Uninspectable Volume Within the
Weld Overlay Examination Volume [Ref,
9.3 of Evaluation Worksheet]

ASME Section XI, 1998
Edition 2000 Addenda, Table
IWB-3514-2 Inservice
Examination Standards

ACCEPTABLE CONDITION: The assumed axial planar flaw
due to the laminar flaw indication has an actual a/t of 5.6%
versus the allowable a/t of 12.8%. The assumed
circumferential planar flaw due to the laminar flaw indication
has an actual a/t of 6.2% versus the allowable a/t of 17.1%.

Evaluation: Planar Flaw Indications in
PS1/iS| Base Material and Weld Overlay
Examination Volumes [Ref. 9.4 of
Evaluation Worksheet]

ASME Section X!, 1998
Edition 2000 Addenda, Table
IWB-3514-2 Preservice
Examination Standards

ACCEPTABLE CONDITION: The single planar flaw
indication has no measurable through-wall dimension.

Evaluation: Flaw indications in PSI/ISI
Base Material Examination Volume and
Within Outer 25% of Underlying Weld
and Base Metal Must Satisfy Design
Requirements of the Weld Overlay
[Ref. 9.5 of Evaluation Worksheet]

Design Requirements of the
Weld Overlay

ACCEPTABLE CONDITION: No planar flaw indications were
detected in the outer 25% of the underlying weld and base
metal.




Evalua&umber: . Page’10

Wolf Creek PORV Nozzle Page 2 of 10
WC-UT-003
Preparer: _ "@uﬁ ® \_Q&__aﬂ
Date: Oct. 26, 2006
WesDyne Level il Review: 2’1 R / ,Z B Z
Date: /0/2 2/0b6

ATTACHED FLAW INDICATION EVALUATION SHEETS:
Evaluation

Indication Plots

Reduction in Coverage Plots

Assumed Planar Flaw Plots

Layout of Indications



m FLAW INDICATION EVALUATION r.oone SECTION Xi, APPENDIX Q
WC-UT-008

FLAW INDICATION PLOTS DESCRIBING THE LOCATION AND MEASURED DIMENSIONS OF THE FLAW INDICATIONS ARE ATTACHED.

8 y of Flaw indicat) (Inf taken from attached indication plots and referenced UT indication reports)
Measured Average Radia! Measured Estimated Outer Measured Through-
Width at Measured Length Position of Circumference of  Radius of Weld Cotrectad Towol @ wall Dimension of
Overiay OD ot Overlay OD  indication in Exam Overlay Surface @ Overlay @ Length @ Indication (in) Planar Flaw
indication # Indication Type Surface (in) Surface (in) Volume (in) (im) () in (im) [Nots 1] Indications (in)
1 Laminer 030 828 EE ) 2000 494 804 0se WA
2 Pianar 0.00 200 328 20.00 44 iF 088 NA not measurable
Combined
Laminar
indications
0.00 SOV
0.00 #DIvVIol
NOTE 1. Tawol is measured from the weid overiay OD surface perpendicuiar 1o the pipe axis to the weid overiey/base metal interface using the nearest cross-section profile. For combined inidications. the Tewo! is an average
REFERENCES:

1. WesDyne Procedure WDI-S8TD-1007, Revision 0
2. WesDyne Overiay Uttrasonic indication Report Sheet for PORV

Evaluation of Structural Weld Overlay Inspection Indications in Accordance with ASME Code Section XI, Appendix Q (2004 Ed., 2005 Addenda):
Acceptance Criteria:

L B Laminar fiaws in the weid overtay examination voiume shall mest the acceptance standards of Table IWB-3514-3. (Ref. Appendix Q, Q-4100 (c)(1)}:

per Table IWB-3514-3:

Measured Area (Measured

Indication #  Width x Corrected Length) (sq  Allowable Laminar Fiaw per Table WB-3814-3 (sq. in) Acceptable or Unacceptable
1 15 M Acoaptatie

" The reduction of coversge to the PSIASI examination volume, as defined in PDI-UT-8, due to laminar flawa |s to be less than 10%
The dimensiona of the uninspectable volume are depandent on the coverage achieved with the angles beam examination of the weid overiay.
[Ref. Appendix Q, Q-4100 (e)(2))

FLAW INDICATION PLOTS INDICATING THE REDUCTION IN COVERAGE IN THE PSI/ISI EXAMINATION VOLUME DUE TO LAMINAR FLAW INDICATIONS
ARE ATTACHED.

Total PSUIS! Examination Volumes: (aversged using on O-degree cross-section):

Caicuiated Cross- A
Sectional Area by Radius of Average
Drawing Packege Exem Volume Clrcumference of Total Exam Volume
(%) (in) Exam Volume (in) (in*)
Total PSIASI Exam Volume of Nozzie/Safe End (DM) Weld: 28 408 2884 7434
Total PSIASI Exam Volume of Safe End/Pipe (88) Weld: 220 a4 25 5170

PSIASI Examination Volume Nozzie/Safe End (DM) Weld Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Circ Soan Direction):

Calculated
Circumferential
C Sectional  UT M d RIC Volume
Area of RIC by Width of for Bach
Orawing Package Laminar Flaw Indication
(i) Indication (in) ()
NONE 000
Total RIC Volume in PSS! Nozzie/Safe End (DM) Weld Exem Volume from Flaw indications based on Angle Beam (Circ Scan Direction): 0.00

PSIISI Examination Volume Nozzie/Safe End (DM) Weid Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Axial Scan Direction):

Page

3ot 10

3 of 10



WC-UT-008

FLAW INDICATION EVALUATION v.coos SECTION XI, APPENDIX Q

Calculated Cross-

Sectional Ares of Radius of RIC Weld Overiay 0D

RIC by Drawing  Cross-8ection Surface Radius st Overlay OD Surfa

Package (In%)

(im)

Indication (in)

Total RIC Volume in PSS! Nozzie/Safe End (DM) Weld Exam Volums from Flaw indications based on Angle Beam (Axisi Scan Direction):

P8INS! Examination Volums Safe End/Pipe (88) Weld Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Circ Sosn Direction):

Iindication #1

Total RIC Volume in PSIASI Safe End/Pipe (88) Weld Exam Volume from Flaw Indications based on Angle Beam (Circ Scan Direction):
PSINSI Examination Volume Safe End/Pipe (88) Weld Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Axial Scan Direction):

Calculsted Cross-

Bectional Area of Radius of RIC Weld Overlay OD
RIC by Drawing  Cross-8ection Surface Radius st Overlay OD

Package (in%)
018

{in)
220

Measured Length of Corrected Length RIC Volume
stWeld  of indication st for Each
Ric Indicat
(in) Cross-8ection (in)  (in)
000
0.00
RIC Volume
for Each
indication
(in*)
041
041
Measured Length of Corrected Length RIC Volume
atWeld of indication st for Each
geRIC  Indicath
{im) Cross-8ection (in)  (in%)
628 a8 o

Total RIC Volume In PSIISI Safe End/Pipe (88) Weld Exam Volume from Flaw indications based on Angle Beam (Axiai Scan Direction):

COVERAGE ESTIMATE ASSUMPTION: PSINSI volume must be examined in two axisl and two circumferential directions to obtain full 100% coverage credit [Ret. PDI-UT-8, Para. 8.8.3); No averaging applied.

Parcentage of PBISI Examination Volume Nozzie/Bate End (DM) Weld Not Covered (Circ 8can Direction):
Percentage of PSINSI Examination Volume Nozzie/8afe End (DM) Weld Not Covered (Axial Scan Direction):

Percentage of PBUISI Examination Volume Safe End/Pipe (88) Weld Not Covered (Circ Scan Direction):
Percentage of PSIISI Examination Volume Safe End/Pipe (88) Weld Not Covered (Axial Scan Direction):

Total Exam

Total RIC
Volume (in*)
0.00

RIC Volume

o4t
on

% RIC

% RIC

on

Any uninspectable volume in the weid overiay is to be assumad to contain the largest radial flaw that could exist in that volume. This assumed flaw Is to meet the inservice examination standards

of Table WB-3814-2. Both axlal and circumferential planar flaws are to be sssumed.

[Ref. Appendix Q, Q-4100 (e)3))

Largest Axial Planar Flaw in Uninspectable Volume:

indication #1:

Fiaw indication s

8= 079 in
28 0.10 in.
am G
= 8.04 In. corrected length
Tswol= 089 In  Note
Note 2
a= n
=
ate %
ah= % aliowable

Extrapolation of Table IWB-3514-2 inservice Examinstion Standard

Aspect Ratio (low)
Aspect Retlo (high)

0.00
008

=
=

032
0312

=
ate

128 to
144 =

1.0
10

126
13

40t 10
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Y sctual =
ACCEPTABLE Y=

Aspect Ratio (act) 001 -

FLAW INDICATION EVALUATION Y.OOD! SECTION XI, APPENDIX Q

indication #1
8= 079 in
20 011 In
a= n
- 03 in.
Tswol= 089 in. Note !
Flaw indication is Note 2
- n.
e
e % Extrapolation of Table WB-3514-2 inservice Examination Standard
= % aliowsble Aspect Ratio (low) 018 e 0312 e 172
Aspect Ratio (high) 020 - 0.312 s 172
are (EENINN % s Aspect Ratio (sct) 018 = E - - o
¥ sctuai =

ACCEPTABLE Y=

10
10
e

NOTE 1. ASME Section X!, Appendix Q does not explicitly state which nominal wall thickness i to be used. As such the guideiines of ASME Section XI Code Case N-740 are applied; the nominal wail thickness s the thickness of the weid overiay
NOTE 2 The weld overiay OD surface is considersd the only surface for establishing the proximity of sach flaw indicstion to a surface

L 2] Planar flaw Indicstions found in the PBUIS! or wald overiay examination volumas, as defined In PDI-UT-, are to mest the preservics examination scosptance standards of Table WB-3814-2.

[Ref. Appendix Q, Q-4200 (b) and Q4100 (c)]

indication #2:
8= 0.8 in.
2= NA in,  not measurable
ae VAL 0
= 1.57 in. corrected length
Tswols 088 in. Note !
Flaw indicstion is Note 2
a in.
als
e % Extrapoistion of Table IWB-3514-2 Pre-service Examination Standard
ans % sliowable Aspect Ratio (low) 0.08 = 0312 L e
Aspect Retio (high) 0.10 " 0312 e 104
e (CANALUBE % sl Aspect Reto (act) SVALUE! = hoaaan L Ve
Y actusl »

ACCEPTABLE Yo

TE7

10
10
A

NOTE 1: ASME Section X!, Appendix Q does not explicitly state which nominal wall thickness s to be used. As such the guideiines of ASME Section XI Code Case N-T40 are appiled. the nominal wail thickness is the thickness of the weid overiay
NOTE 2 The weld overiay OD surface is considersd the only surface for establishing the proximity of ssch fiaw indicetion 1o 8 surface

. Flaw indications found in the PSIBI examination volume, as defined in PDI-UT-8, and within the outer 26% of the underlying weid and base metal

are to satisfy the design anslysis requiremants of the weld overtay.
[Ref. Appendix Q, Q-4200 (bj]

NO PLANAR FLAW INDICATIONS FOUND IN THE OUTER 25% OF THE UNDERLYING WELD AND BASE METAL.

ats
e
ate

afte
afte
ate

187
177

87
05
CoeveE

Sot10
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Evalu’Number: FLAW INDIC’%N PLOTS

Wolf Creek PORV Nozzle
WC-UT-003

Wolf Creek
PORV Nozzle
270° Profile

bt Massured OD surtaoe
tength of Ind, #1 = .26

Messured CD surtace
lsngth of ind, 82 2~

Pa’f 10

Page 6 of 10



E""“'R‘W"‘ REDUCTION IN QERAGE PLOTS P"’ "

Wolf Creek PORV Nozzle page 7 of 10
WC-UT-003
Rd.24 PSIIS! Safe End/Pipe
(88) Weld Examination
Volume Cross-Sectional
Area = 2.20 8q. in.
W iz
\_—.__;‘
R3.74

P8IN81 Nozzie/Safe End
(DM) Weld Examination
Volume Cross-Sectional
Area = 2.90 sq. In.




E""“'R‘W“’ REDUCTION IN (QERAGE PLOTS P"’ i

Wolf Creek PORV Nozzle Page 8 of 10
WC-UT-003

R3M

of Axial Beam RIC due
toind. #1=0.18 8. In.

{51 ~— CrossSestional Ares
£ of Cire Beam RIC due
1] toind. #1 s 1.30 sq. 0.

i




EvaluﬁR@Pom ASSUMED LARGEST PLANAR FLAW |'v UNINSPECTABLE VOLUME PLOTS

Wolf Creek PORV Nozzle
WC-UT-003

Measured DD wurface
{ength of Ind, 4 = 0.26”

Wolf Cresk
PORV Nozzle
i
270° Profile M

nnnnnn

) 1 ‘
Mozsured OD surfzod
lenpth of ind. 83 2 2"

Weld Overtay
OD Surtaoe

Greumtetentios
axtent of thel, 81
4t R84 with

fongtn of .04

Assumed Ciroumferontial Planar

Flaw due to Laminar Flaw Indication weld Overlay!
" Base Materint
Interface

Assumeod Axlal Pianar Flaw due to
Laminar Flaw Indioation #1

Paaf 10

Page 9 of 10




Evalt” Number: ' LAYOUT OF’$IC ATIONS Pag&f 10

Wolf Creek PORV Nozzle Page 10 of 10
WC-UT-003

\ i /

T N -
— : - Z /

/‘
—
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ENCLOSURE Il

“C” SAFETY NOZZLE PRE-REPAIR INDICATION EVALUATION:



Evalu‘wmber: . Pag. 10

Wolf Creek Safety Nozzle C Page 1 of 10
WC-UT-001
FLAW INDICATION EVALUATION SUMMARY FOR:
WOLF CREEK SAFETY NOZZLE C
Appendix Q Criteria Acceptance Standard Summary of Results

Evaluation: Laminar Flaw Indications
[Ref. 9.1 of Evaluation Worksheet]

ASME Section XI, 1998
Edition 2000 Addenda, Table
IWB-3514-3

ACCEPTABLE CONDITION: The single laminar flaw
indication is acceptable with an area of 3.4 sq. in. versus the
allowable of 7.5 sq. in.

Evaluation: Reduction in Coverage in
the PSI/IS| Base Material Examination
Volume Due to Laminar Flaw
Indications [Ref. 9.2 of Evaluation
Worksheet]

<10% Reduction in Coverage

ACCEPTABLE CONDITION: For the DM Weld, the
reduction in coverage (RiC) due to the laminar flaw
indication for axial beams is 1.18%; the RiC for
circumferential beams is 0.94%. For the SS Weld, there is
no RiC due to laminar flaw indications..

Evaluation: Consideration of the
Largest Radial Planar Flaw (Axial and
Circumferential) That Could Exist in
Any Uninspectable Volume Within the
Weld Overlay Examination Volume [Ref.
9.3 of Evaluation Worksheet]

ASME Section XI, 1998
Edition 2000 Addenda, Table
IWB-3514-2 Inservice
Examination Standards

ACCEPTABLE CONDITION: The laminar flaw indication lies
primarily at the weld overlay/base metal interface. A planar
flaw indication has been detected at same location as
laminar flaw indication.

Evaluation: Planar Flaw Indications in
PSI/IS| Base Material and Weld Overlay
Examination Volumes [Ref. 9.4 of
Evaluation Worksheet]

ASME Section XI, 1998

Edition 2000 Addenda, Table |~ -

IWB-3514-2 Preservice
Examination Standards

Evaluation: Flaw indications in PSI/ISI
Base Material Examination Volume and
Within Outer 25% of Underlying Weld
and Base Metal Must Satisfy Design
Requirements of the Weld Overlay
[Ref. 9.5 of Evaluation Worksheet]

Design Requirements of the
Weld Overlay

ACCEPTABLE CONDITION: No planar flaw indications were
detected in the outer 25% of the underlying weld and base
metal.




Evalu’Number: ‘ Pag. 10

Wolf Creek Safety Nozzle C page 2 of 10
WC-UT-001
Preparer: Rick Rishel /@ | & _G al
Date: 27-Oct-2006
WesDyne Level lll Review: Norm Siniaho
Date:

ATTACHED FLAW INDICATION EVALUATION SHEETS:
Evaluation

Indication Plots

Reduction in Coverage Plots

Assumed Planar Flaw Plots

L.ayout of Indications



m . FMWMICATDNEVALUATIONI’.MSECTIONXI.MQ
WC-UT-001

FLAW INDICATION PLOTS DESCRIBING THE LOCATION AND MEASURED DIMENSIONS OF THE FLAW INDICATIONS ARE ATTACHED.

8 y of Flaw indicati ( taken from hed plots and ur eports)
Measured Average Radis! Measured Estimated Outer Measured
Width at Measured Length Position of Circumferance of  Radius of Weld Corrected Towol @ wall Dimension of
Overiay OD ot Overiay OD  Indication in Exem Overiay Surface @ Overlay @ Length @ Indication (in) Planar Flaw
Indication # Iindication Typs Surface (in) Surtace (in) Volume (in) (im) (in) dication (in) [Note 1) Indications (in)
1 Laminar 1.30 300 a0 200 480 e 083 WA laminar flaw indication has varisble depth from 0.3" to 0.69~
2 Planar 000 300 198 »0 480 a8 08 037

NOTE 1: Tswol is measured from the weid overisy OD surface perpendioular 1o the pipe axis to the weid overiay/base metal interface using the nearest cross-section profiie For combined inidications, the Tewol is an average.

REFERENCES:
1. WesDyne Procedure WOI-8TD-1007, Revision 0
2 WesDyne Overiay Ultrasonic indication Report Sheet for Safety C (Dsta Package SWC-UT-001)

Evaluation of Structural Weld Overlay Inspection Indications in Accordance with ASME Code Section XI, Appendix Q (2004 Ed., 2005 Addenda):
Acceptance Criteria:

L&) Laminar flaws in the weid overiay examination voluma shall meat the acoeptance standerds of Table IWB-35614-2. [Ref. Appendix Q, G-4100 (c)1)):

Indication E: por Table WB-3614-3:

Measured Area (Measured
Indication # Width x Corrected Length) (sq  Allowable Laminar Flaw per Table WB-3614-3 (sq. in) Acceptable or Unacceplable
1 24 M Acceptadie
8.2 The reduction of coverage to the PBINSI examination volume, as defined in PDI-UT-S, dus to laminar flaws is to ba less than 10%
mmaumnm“mnnmmmnmmmunmm.
[Ret. Appendix Q, Q4100 (a)2))

FLAW INDICATION PLOTS INDICATING THE REDUCTION IN COVERAGE IN THE PSU1S! EXAMINATION VOLUME DUE TO LAMINAR FLAW INDICATIONS
ARE ATTACHED.

Total PSINS! Examination Volumes: (aversged using on 0-degree cross-section):

Cross-
Sectionai Area by  Radius of Average
Drawing Package Exam Volume Circumference of Total Exam Volume
(i) (in) Exam Volume (in) (i
Total PSIAS] Exam Volume of Nozzie/Safe End (DM) Weld: 280 400 2.1 6088
Total PS1SI Exam Volume of Safe End/Pipe (88) Weild: 220 arn 225 5324

PSIISI Examination Volume Nozzie/Safe End (DM) Weld Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Circ Scan Direction):

Calculated
Cross-8¢ UT Meas: RIC Volume
Area of RIC by Width of for Each
Drawing Package [ aminar Flaw tndication
(") Indication (in) (in%)
indication 81 2520 028 083

Total RIC Volume in PBIISI Nozzie/Safe End (DM) Weld Exam Volume from Flaw Indications based on Angle Beam (Circ Scan Direction): o8

3of 10
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S A mmrmwmmv‘o«umn.mmo aotto
WC-UT-001

Page 4 of 10
PSI/8| Examination Volume Nozzie/Safe End (DM) Weld Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Axial S8can Direction):

Caiculated Cross-  Average Measured Length of Corrected Length RIC Volume
Sectional Ares of  Radius of RIC Weld Overiey 0D atWeld  of ot for Each
RIC by Drawing  Cross-8ection Surface Radius at Overiay OD Surfs ge RIC

Package (in”) (in) Indication (in) (in) Cross-Bection (in)  (in”)
0.300 w 482 3.00 283 (3]

Total RIC Volume in PBIISI Noazie/Sate End (DM) Weid Exam Volums from Fisw indications based on Angle Beam (Axis! Scan Direction): o

PSS Examination Volume Bafe End/Pipe (88) Weld Reduction in Coversge (RIC) from flaw indications based on Angle Beam (Circ Scan Direction):

Calcuiated
Circumferential
Ci UT My RIC Volume
Area of RIC by Width of for Each
Drawing Package | aminer Flaw indication
(in®) Indication (in) (in")
NONE 0.00
Total RIC Volume in PSS! Safe End/Pipe (88) Weld Exam Volume from Flaw indications based on Angle Beam (Circ Scan Direction): 000

PSI18I Examination Volume Safe End/Pipe (38) Weld Reduction in Coverage (RIC) from flaw Indications based on Angle Beam (Axial Scan Direction):

C: Cross- age Measured Length of Corrected Langth RIC Volume
Sectional Area of Radius of RIC Weid Overiay OD atWeld  of indication at  for Each

Total RIC Volume in PSINSI Safe End/Pipe (88) Weld Exam Volume from Flaw indications based on Angle Beam (Axial Scan Direction): 000

COVERAGE ESTIMATE ASSUMPTION: PSII8I volume must be examined in two axial and two circumferential directions to obtain full 100% coverage credit (Ref. POLUT-S, Para. 8.8.3); No averaging applied.

Total Exam Total RIC
Volume (In*)  Volume (in’) % RIC Status
Percentage of PSS! Examination Volume Nozzie/Safe End (DM) Weld Not Covered (Circ Scan Direction): 808 s 0.04% ACCEPTABLE
Percentage of PSIASI Examination Volume Nozzie/Safe End (DM) Weid Not Covered {Axiel Scan Direction): 60.05 o 1.10% ACCEPTABLE
Total Exam
Volume (in®)  RIC Volume % RIC Status
Percentage of PSIISI Examination Volume Safe End/Pipe (88) Weld Not Coversd (Circ Scan Direction): M 000 0.00% ACCEPTABLE
Percentage of PSI18I Examination Volume Safe End/Pips (88) Weld Not Covered (Axisl Scan Direction): 8324 000 0.00% ACCEPTABLE
3 Any uninspectable voluma In tha wald overiay (s to be assumed to contain the largest redial flaw thet could exist in that volume. This asaumed flaw is to meet the inservice examination standards
of Table IWB-3514-2. Both axial and circumferential planar flaws are to be assumed.
[Ref. Appendix Q, Q-4100 (s){31]

LAMINAR FLAW INDICATION #1 LIES AT WELD OVERLAY/BASE METAL INTERFACE.
A PLANAR FLAW INDICATION (IND. 2) HAS BEEN DETECTED FROM SAME REFLECTOR (SEE 9.4 EVALUATION).
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[ ¥ Planar flaw Indications found in the PSS! or weld overiay examination volumes, 88 defined in PDI-UT.3, are to meet the preservios sxamination accaptance standards of Teble IWB-3814-2.
[Ret. Appandix Q, Q-4200 (b) and Q-4100 (o)}
Indication #2:
8= 038 In
280 0.37 In.
A DA
= 28 In.  corrected length
Tewole 083 n. Note 1
Flaw indication is Note 2
- n.
=
ate % Extrapolation of Tabie IWB-3514-2 Pre-service Examination Standard
= % aliowable Aspect Ratio (low) 008 - 0312 e (1] = 10 ate [ &4
Aspect Ratio (high) 010 = 0312 ate 104 t= 10 ats 88
oo [N v acwel Aspect Ratio (ac) 007 = E o e = [ B

Y actual »
nacoEeTAME v

NOTE 1: ABME Section XI, Appendix Q does not explicitly state which nominal wall thickness is 10 be used. As such the guideiines of ABME Section XI Code Case N-740 are applied; the nominal wall thickness is the thickness of the weid overiay

NOTE 2 The wald overiay OD surface is considered the only surface for g the proximity of each fiaw 1o 8 surface.

2.8 Flaw indications found in the PSS! examination volume, as defined in PDIUT-8, and within the outer 28% of the undertying weid and base metal
are to satisfy the design analysis requirements of the weid overiay.
[Ref. Appendix Q, Q-4200 (b))

NO PLANAR FLAW INDICATIONS FOUND IN THE OUTER 26% OF THE UNDERLYING WELD AND BASE METAL.
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Wolf Creek Safety Nozzle C Page 8 of 10
WC-UT-001

PSINS! Nozzle/Safe End

(DM) Weld Examination

Volume Crose-Sectional

Area = 2.66 8q. in.

— R4.0

[ R4a7 ,— P8iN8I Safe End/Pipe

/ / (8S) Weld Examination
Volume Cross-Sectional
Area = 2.29 8q. in.
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Evalu.\eport: ASSUMED LARGEST PLANAR FLAW I. UNINSPECTABLE VOLUME PLOTS Pa’f 10
Wolf Creek Safety Nozzle C page 10 of 10

WC-UT-001

LAMINAR FLAW INDICATION #1 LIES AT WELD OVERLAY/BASE METAL INTERFACE.
A PLANAR FLAW INDICATION HAS BEEN DETECTED FROM SAME REFLECTOR.
NO ASSUMED PLANAR FLAWS ARE CONSIDERED.
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Evalu.Number:

Wolf Creek Safety Nozzie C

. Pa‘f 10

Page 1 of 10

Post Repair

FLAW INDICATION EVALUATION SUMMARY FOR:

WOLF CREEK SAFETY NOZZLE C (POST-REPAIR)

Appendix Q Criteria

Acceptance Standard

Summary of Results

Evaluation: Laminar Flaw Indications
[Ref. 9.1 of Evaluation Worksheet]

ASME Section XI, 1998
Edition 2000 Addenda, Table
IWB-3514-3

ACCEPTABLE CONDITION: The single laminar flaw
indication is acceptable with an area of 0.2 sq. in. versus the
allowable of 7.5 sq. in.

Evaluation: Reduction in Coverage in
the PSI/IS! Base Material Examination
Volume Due to Laminar Flaw
Indications [Ref. 9.2 of Evaluation
Worksheet]

<10% Reduction in Coverage

ACCEPTABLE CONDITION: For the DM Weld, the
reduction in coverage (RiC) due to the laminar flaw
indication for axial beams is 0.1%; the RiC for
circumferential beams is 0.08%. For the SS Weld, there is
no RiC due to laminar flaw indications..

Evaluation: Consideration of the
Largest Radial Planar Flaw (Axial and
Circumferential) That Could Exist in
Any Uninspectable Volume Within the
Weld Overlay Examination Volume [Ref.
9.3 of Evaluation Worksheet]

ASME Section XI, 1998
Edition 2000 Addenda, Table
IWB-3514-2 Inservice
Examination Standards

ACCEPTABLE CONDITION: The laminar flaw indication lies
primarily at the weld overlay repair/base metal interface; as
such there is no uninspectable volume.

Evaluation: Planar Flaw Indications in
PSl/IS| Base Material and Weld Overlay
Examination Volumes [Ref. 9.4 of
Evaluation Worksheet]

ASME Section XI, 1998
Edition 2000 Addenda, Table
IWB-3514-2 Preservice
Examination Standards

ACCEPTABLE CONDITION: A planar flaw indication
associated with the faminar flaw indication was detected only
at increased gain and has no measurable through-wall
dimension.

Evaluation: Flaw indications in PSI/ISI
Base Material Examination Volume and
Within Outer 25% of Underlying Weld
and Base Metal Must Satisfy Design
Requirements of the Weld Overlay
[Ref. 9.5 of Evaluation Worksheet]

Design Requirements of the
Weld Overlay

ACCEPTABLE CONDITION: No planar flaw indications were
detected in the outer 25% of the underlying weld and base
metal.




Evalu’Number:

Wolf Creek Safety Nozzle C
Post Repair

Preparer:

Date:

WesDyne Levet I Review:

Date:

ATTACHED FLAW INDICATION EVALUATION SHEETS:
Evaluation

Indication Plots

Reduction in Coverage Plots

Assumed Planar Flaw Plots

Layout of Indications

Rick Rishel

3-Nov-2006
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Ersteton A FLAW INDICATION zvmmuv‘om SECTION XI, APPENDIX Q
Post Repeir

FLAW INDICATION PLOTS DESCRIBING THE LOCATION AND MEASURED DIMENSIONS OF THE FLAW INDICATIONS ARE ATTACHED.

8 y of Flaw L taken from plots and refe d Ut P
Measured Average Radial Measurad Estimated Outer Measured Through-
Width at Measured Length Position of Circumference of  Radius of Weld Corrected Towol @ wall Dimension of
Overiay OD 8t Overiay OD  indication in Exam Overiay Surface @ Overiay @ Length @ Indication (in) Planar Flaw
indication ¥ Indication Type Surface (in) Surface (in) Volume (in) di (in) {im) ation (in) [Note 1] indications (in)
1 Laminar 030 080 74 20 449 076 . NA * Indication in repair cavity

NOTE 1: Towol is measured from the weld overiay OD surface perpendiculer to the pipe &xis to the weid overieybase metal interfece using the nearest cross-section profile. For combined inidications. the Tewol is an average

REFERENCES:
1. WesDyne Procedure WDI-STD-1007, Revision 0
2. WesDyne Overiay Utirasonic indication Report Sheet for Safety C (Post Repair)

Evaluation of Structural Weld Overlay Inspection Indications in Accordance with ASME Code Section XI, Appendix Q (2004 Ed., 2008 Addenda):
Acceptance Criteria:

(8 Laminar flsws (n the weld overiay examination volume shall mest the acosptance standards of Table 'WEB-3814.3. [Ref. Appendix Q, Q-4100 (o)1)}

E per Table IWB-3614-3;

Measured Arsa (Measured

Iindication # Width x Corrected Length) (sq  Aliowabile Laminar Flaw per Table WB-3814-3 in) Acceptabie or Unacceptabdie
1 02 M Acceptable

.2 The reduction of coverage to the PSVIS!I examination volums, as defined in PDI-UT-8, due to laminar flaws s to be leas than 10%
Tha dimensions of the uninspectable volume are dependent on the coverage echieved with the angle beam examination of the wald overiay.
[Ref. Appandix Q, Q-4100 (c)21)

FLAW INDICATION PLOTS INDICATING THE REDUCTION IN COVERAGE IN THE PSI/IS! EXAMINATION VOLUME DUE TO LAMINAR FLAW INDICATIONS
ARE ATTACHED.

Total PSIISI Examination Volumes: (averaged using on O-degree cross-gection):

Cross-
Sectional Area by Radius of Average
Drawing Packege Exem Volume Circumference of Total Exam Volume
(in") (in) Exam Volume (in) (in*)
Total PSUISI Exam Volume of Nozzie/Sate End (DM) Weid: 208 400 2.1 6885
Total PSIAS! Exam Volume of Safe End/Pipe (88) Weld: E are a8 324

P8INSI Examination Volume Nozzie/Safe End (DM) Weld Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Ciro Scan Direction):

Calculsted
Circumferentiai

Cross UT Mg RIiC Volume

Arsa of RIC by Width of for Each
Drawing Package Laminar Flaw Indication

(in") indication (in) (in*)

indication #1 0178 030 008

Total RIC Volurne in PSIISI Nozzie/Safe End (DM) Weld Exam Volume from Flaw indications based on Angle Beam (Circ Scan Direction): 0.08

PSINSI Examination Volume Nozzie/Safe End (DM) Weld Reduction in Coverage (RIC) from fiaw indications based on Angle Beam (Axial Scan Direction):

.’d‘°

Page 3 of 10



‘w"m : FLAW INDICATION EVALUATION V‘)O( SECTION XI, APPENDIX Q 4ot 10
Post Repeir

Page 4 of 10

Calculsted Cross-  Average Measured Length of Corrected Length RIC Volume
Sectional Area of Radius of RIC Weld Overiay OD stWeld  of indication at  for Each
RIC by Drawing  Cross-8ection Surface Radius at Overisy 0D 8¢
Package (in*) (i) Ingication (in) (im) Cross-Section (in)  (in")
Indication 1 0.000 384 440 0.60 on
Total RIC Volume in P8Y1SI Nozzie/Safe End (DM) Weld Exam Volume from Flaw indications based on Angle Beam (Axial 8can Direction): 007

PSINS! Examination Volume Safe End/Pipe (88) Weld Reduction in Coverage (RIC) from flaw indications based on Angle Baam (Circ Scan Direstion):

Calculated
Circumferential

Cross-Sectional T M d RIC Vehimse
Area of RIC by Width of for Each
Drawing Package Laminar Flaw Iindication

(Y Indication (in) (in")

NONE 000

Total RIC Volume in PSIASI Safe End/Pipe (88) Weld Exam Volume from Flaw Indications based on Angle Beam (Circ Scan Direction): 0.00

PSINSI Examination Volume Safe End/Pipe (88) Weid Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Axial Soan Direction):

Cross-  Average Measured Length of Corrected Length RiC Volume
Sectional Area of Radius of RIC Weld Overiay OD  Indi stWeld of at  tor Each
RIC by Drawing  Cross-Section Surface Radius st y OD Surt age RIC ti
Package (in) (in) Indication (in) (in) Cross-Bection (in)  (in*)
NONE 0.00
Total RIC Volume in PSS! Safe End/Pipe (88) Weid Exam Volume from Flaw indications based on Angle Beam (Axial Scan Direction): 0.00

COVERAGE ESTIMATE ASSUMPTION: PSINSI volume must be examined in two axial and two circumferential directions to obtain full 100% coverage credit (Ref. PDI-UT-8, Para. 8.8.3); No averaging applied.

Total Exam Total RIC
Voluma (in®)  Volume (in’) % RIC Status
Percentage of PSS! Examination Volume Nozzie/Safe End (DM) Weld Not Covered (Clre 8can Direction): 0863 008 0.08% ACCEPTABLE
Percentage of PSS! Examination Volume Nozzie/Safe End (DM) Weld Not Covered (Axial Scen Direction): 6888 007 0.10% ACCEPTABLE
Total Exam
Volume (i) RIC Volume % RIC Status
Percentage of PS118! Examination Volume Sefe End/Pips (B8) Weld Not Covered (Circ Scan Direction): 8324 0.00 0.00% ACCEPTABLE
Percentage of PSINSI Examination Volume Bafe End/Pipe (88) Weid Not Covered (Axial Scen Direction): s 000 0.00% ACCEPTABLE
2.3 Any uninspectable volums in the weld overiay is to be assumed to contain the largest radial fisw that could exist in thet volume. This sssumed fiaw ls to meet the inservice examination standards
of Table IWB-3514-2. Both axial and circumferential planar flaws are to be assumed.
[Ref. Appendix Q, Q-4100 (a)(3))

LAMINAR FLAW INDICATION #1 LIES AT WELD OVERLAY REPAIR/BASE METAL INTERFACE.
NO UNINSPECTABLE VOLUME IN WELD OVERLAY.

9.4 Planar flaw indications found in the PBIISI or weild ovariay examination volumes, as defined in PDI-UT-8, are to meet the preservice examination acceptance standerds of Table IWB-3814-2.



m.c FLAW INDICATION EVALUATION r.:ax SECTION X1, APPENDIX Q
Post Repa

[Ref. Appendix Q. Q-4200 (b) and Q-4100 (g)]

A PLANAR FLAW INDICATION ASSOCIATED WITH LAMINAR FLAW IND. #1 HAS NO MEASURABLE THROUGHWALL AT INCREASED GAIN.
PLANAR FLAW IS ACCEPTABLE.

(X} Flaw indications found in the PSIASI examination volume, 83 defined in POIUT-8, and within the outer 26% of the undertying weid and base metal
are to satisfy the deaign analysis requirements of the weid overiay.
[Raf. Appendix Q, Q-4200 (b)]

NO PLANAR FLAW INDICATIONS FOUND IN THE OUTER 25% OF THE UNDERLYING WELD AND BASE METAL.

Page 5 of 10



Evalu'Number: FLAW INDIC‘N PLOTS Pa‘ 10

Wolf Creek Safety Nozzle C Page 6 of 10
Post Repair

Messured OO Surface Length of ind. #f @ 0.8~

e~

a cavity spp:

Wolf Creek
Safety Noxzle C
0° Profile

Note: The plot of this indication shows a location below the the interface. This is due to a removal depth of previous indication.
The previous indication was removed after a final grind of 3/16" into base material.
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Wolf Creek Safety Nozzle C Page 7 of 10
Post Repair
Ra.48 PSIISI Nozzie/Safe End
(DM) Weid Examination
* ’\.\ Volume Cross-Sectional
: Area = 2.66 8q. In.
t
0.48
R4.0
P8118! Safe End/Pipe
(88) Weld Examination
Volume Cross-Sectional

Area = 2.29 8q. in.




Evalu.Report: ,
Wolf Creek Safety Nozzle C ' REDUCTION IN ERAGE PLOTS

Post Repair

Pa.l 10

Page 8 of 10

Measured OD Gurface Langth ¢f Ind, #1 = 0.0

Repair = cavity -
into base metal

Wolf Creek 3
Safety Nozzle C b
0° Profile P \

.......
[ U A

Cress-Baotions) Area of Axial Beam
RIC dus te Laminar Flaw indisation #1
=0.00 oq. In,

R3.74
Clroumferential
Extant o? Ing. #1
at RY.74 and
corrected length
o70.78"
Crogs-Bectional Ares
of Glroumterential
Beam RIC dus to
tLaminar Fliaw Ind. #1
ad.i758q.in.




Evalu.Report:

ASSUMED LARGEST PLANAR FLAW l. UNINSPECTABLE VOLUME PLOTS Pa.« 10
Wolf Creek Safety Nozzle C

Post-Repair Page 9 of 10

LAMINAR FLAW INDICATION #1 LIES AT WELD OVERLAY REPAIR/BASE METAL INTERFACE.
THERE IS NO UNINSPECTABLE VOLUME.
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SPRAY NOZZLE PRE-REPAIR INDICATION EVALUATION



Evalua.lumbor: . Pag. 11

Wolf Creek Spray Nozzle

{ Page 1 of 11
Informational UT

FLAW INDICATION EVALUATION SUMMARY FOR:
Wolf Creek Spray Nozzle (Informational UT)

Appendix Q Criteria Acceptance Standard | s Summary of Resuits

ASME Section XI, 2001
Edition 2003 Addenda, Table |
IWB-3514-3

Evaluation: Laminar Flaw Indications
[Ref. 9.1 of Evaluation Worksheet]

Evaluation: Reduction in Coverage in
the PSI/IS| Base Material Examination
Volume Due to Laminar Flaw
Indications [Ref. 9.2 of Evaluation
Worksheet]

<10% Reduction in Coverage

Evaluation: Consideration of the
Largest Radial Planar Flaw (Axial an
Circumferential) That Could Exist in
Any Uninspectable Volume Within
Weld Overlay Examination Volume [Ref.
9.3 of Evaluation Worksheet]

Evaluation: Planar Flaw Indications in ASME Section XI, 2001
PSI/IS| Base Material and Weld Overlay | Edition 2003 Addenda, Table |]ACCEPTABLE CONDITION: No planar flaw indications
Examination Volumes [Ref. 9.4 of IWB-3514-2 Preservice |detected in this informational UT.

Evaluation Worksheet] Examination Standards




Evalua‘umber:

Wolf Creek Spray Nozzle
Informational UT

Pag' 11

Page 2 of 11

Evaluation: Flaw indications in PSIISI
Base Material Examination Volume and
Within Outer 25% of Underlying Weld
and Base Metal Must Satisfy Design
Requirements of the Weld Overlay
[Ref. 9.5 of Evaluation Worksheet]

Design Requirements of the
Weld Overlay

ACCEPTABLE CONDITION: No planar flaw indications
detected in this informational UT.

Preparer

Date:

WesDyne Level lil Review:

Date:

ATTACHED FLAW INDICATION EVALUATIO
Evaluation

Indication Plots

Reduction in Coverage Plots

Assumed Planar Flaw Plots

Layout of Indications

: R\CIL’E\H'\&_ W VQ‘/EIS,/M,

1 }a/o &

nl= Job

N SHEETS:

/\/@/Z—M g/l\) ¢ A 1o W
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informational UT

FLAW INDICATION PLOTS DESCRIBING THE LOCATION AND MEASURED DIMENSIONS OF THE FLAW INDICATIONS ARE ATTACHED

8 y of Flaw (inft taken from attached piots and refe d uT °p
Measured Average Radiel Messured Estimated Outer Measured Through-
Width at Measured Length Position of Circumference of  Radius of Weld Corrected Towol @ wall Dimension of
Overiay OD ot Overlay OD  indication in Exam Overiay Surface @ Overlay @ Length @ Indication (in) Planar Flaw
L] Type Surface (in) Surface (In) Volume (in) Iindication (in) indication (in)  indication (in) [Note 1] indications (in)
1 Lamines 140 470 308 2an an am 051 NeA Tewol at approx. center of indication
2 Laminar 100 18.00 a0 210 247 1N 080 NA Towol at approx. center of indication

NOTE 1: Tewol s measured from the weld overtay OD surface perpendicular 1o ihe pipe mxds 10 the weid overiay/base metal interface using the nearest cross-section profile. For combined inidications, the Tewol is an sverage.

REFERENCES:
1. WesDyne Procedurs WDI-8TD-1007, Revision 0
2. informational UT data

Evaluation of Structural Weld Overlay inspection Indications in Accordance with ASME Code Section Xi, Appendix Q (2004 Ed., 2008 Addenda):
Acceptance Criteria:

{8} Laminar flaws in the weid overiay axamination volume shall meet the scoceptance standerds of Tabis WB-3814-3. (Ref. Appendix Q, Q-4100 (eX1)):
Check on Figurs IWA-3380-1 Applicabliity for Combining Laminar Flaws:

Distance '8'
Between  Flgure IWA-3360-1
Indication ¥ & n ion # {in) Check
1 2 12 Thess indications ers 1o be evalusted separately.

ion € per Table IWB-3814-3:

Measured Ares (Measured
indication # Width x Corrected Length) (sq  Aliowable Laminar Fiaw per Table iWB-3614-3 in) Acceptable or Unacceptable
1 83 Acceptadie
3 130 “ Unecospiable
22 The reduction of coverage to the PBVIBI examination volume, as defined in PDI-UT-S, dus to laminar flaws ie to be less than 10%
The dimensions of the uninspectable volume are dependent on the coverage achieved with the angle beam sxamination of the weid overiay.
[Ref. Appendix Q, Q-4100 (0)2))

FLAW INDICATION PLOTS INDICATING THE REDUCTION IN COVERAGE IN THE PSI/ISI EXAMINATION VOLUME DUE TO LAMINAR FLAW INDICATIONS
ARE ATTACHED.

Total PSIIS! Examination Volumes: (averaged using on 0-degres cross-section):
Calcuiated Cross- Average
Sectional Arsa by  Radius of Average
Drawing Packsge Exam Volume Circumference of Total Exam Volume

(i (in) Exam Volume (in) (in’)
Total PSS! Exam Volume of Nozzie/Safe End (DM) Weld: 20 M 2090 an based on original 270-deg profile
Total PSISI Exam Volume of Safe End/Pipe (88) Weld: 2m amn 1783 B based on original 90-deg profile

PSS! Examination Volume Nozzie/Safe End (DM) Weid Reduotion in Coverage (RIC) from flaw indications based on Angle Beam (Circ Soan Direction):

Calculsted
Circumferential
C -8 UT W RIC Volume
Area of RIC by Width of for Bach
Drawing Package  Laminar Flaw indication
(in’) Indication (in) (")

indication #1 one 140 128

of 11

Page 3 of 11



mm FLAW INDICATION EVALUATION TO SECTION Xi, APPENDIX Q or 1
informational UT

Page 4 of 11
Total RIC Vohame in PBIISI Nozzie/Safe End (DM) Weid Exam Volume from Fiaw indications based on Angle Beam (Circ Scan Direction): 128

PBISI Examination Volume Noxzie/Safe End (DM) Weid Reduction in Coverage (RIC) from flaw intications based on Angle Beam (Axial Scen Direstion):

Caicuisted Cross-  Aversge Measured Length of Corrected Length RIC Volume

Package (in') (in) Indication (in) (i) Cross-Section (i)  (In%)
Indication #1 208 3 4 19
Total RIC Volume in PSIASI Nozzie/Sate End (DM) Weld Exam Volume from Flaw indications based on Angie Beam (Axial Scan Direction): 19

P81181 Examination Volume Safe End/Pipe (88) Weid Reduction in Coverage (RIC) from fiaw indications based on Angie Beam (Cire S8can Direction):

Caiculsted
Circumferential

Cross-8¢ (" RIC Volume
Area of RIC by Width of for Each
Drawing Package Laminar Flew Indication

(in") Indication (in) (in*)

Indication #2 000 045 in examination volume 400

Total RIC Vohume in PS8 SBafe End/Pipe (88) Weid Exem Volume from Flaw indicstions based on Angle Beam (Circ Scan Direction): 400

PBUISI Examination Volume Safe End/Pipe (88) Weid Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Axisi S8can Direction):

Caiculated Cross-  Average M d Langth of Ci d Length RIC Volume
Sectionsl Area of Radius of RIC Weld Overiay OD indication at Weid  of indication at  for Bach

RIC by Drawing  Cross-8ection Surface Redius at Overiay OD Surf; Average RIC
Package (in") (in) Indication (in) (in) Cross-Section (in)  (in*)
Indication #2 0.300 28 347 16.00 1208 am

Total RIC Volume in PSS! Safe End/Pipe (88) Weld Exam Volume from Flaw indications based on Angle Beam (Axial Scan Direction): 4

COVERAGE ESTIMATE ASSUMPTION: PSIAS! volume must be exemined in two axisl and two circumferential directions to obtain full 100% coverage credit [Ref. PDI-UT-8, Para. 8.8.3); No averaging applied.

Total Exam Total RIC
Volume (i)  Volume (in*) % RIC Status
Parcantege of PIISI Examination Volume Nozzie/Ssfe End (DM) Weld Not Covered (Circ Scan Direction): an 120 2.00% ACCEPTABLE
Percentage of PSINSI Examination Volume Nozzie/Sele End (DM) Weld Not Coversd (Axis! 8can Direction): an 122 1% ACCEPTABLE
Total Exam
Volume (In)  RIC Volume % RIC Status
P of PSS! Ex Volume Safe End/Pipa (88) Waid Not Coversd (Circ 8can Diraction): M 400 11.55% UNACCEPTASLE
Percentage of PS8! Exsmination Volume Safe End/Pipe (88) Weld Not Coversd (Axial Bcan Direction): »a s 13.50% UNACCEFTABLE
83 Any uninspectable voluma in the weld overiay is to be sssumed to contain the largest radial flaw that could axist in thet volume. This assumed flaw is to mest the inservics examination standards

of Table WB-3614-2. Both axial and ciroumferential pianar flaws are to be assumed.
[Ref. Appendix Q, Q-4100 (e}(3))

FLAW INDICATION PLOTS INDICATING THE LARGEST RADIAL FLAWS THAT COULD EXIST IN ANY UNINSPECTABLE VOLUME
WITHIN THE WELD OVERLAY EXAMINATION VOLUME DUE TO LAMINAR FLAW INDICATIONS ARE ATTACHED.
INDICATION #1 IS ASSUMED TO BE AT THE WELD OVERLAY/BASE METAL INTERFACE, |.E. NO UNINSPECTABLE VOLUME IN WELD OVERLAY

Largest Axial Planar Flaw in Uninspectable Vohume:

indication #2:
0.48 in,
028 in.

e
1in

s3be



e o FLAW INDICATION EVALUATION TO SECTION XI, APPENDIX Q otn

Informational UT
Page 5 of 11
Tswol= 075 in. Note 1
Fiaw indicetion is Note 2
= n.
afls
afts % Extrapolation of Table IWB-3514-2 inservice Examination Stendard
ane % allowable Aspect Retio (low) 010 = afm 122 = 10 e 1"
Aspect Retio (high) 018 = 0.312 ate 124 = 10 a= 1.1
e GEERERGIIRE % st Aspact Rato (ach o - EEEEENE o~ DI - .
Y actual =
—— " TR
Largest Circumferential Planar Fisw in Uninspectable Voluma:
Iindication #2:
S 048 in.
2an 023 in.
ae in.
s 1383 in.  corrected length
Tswole 07 in.  Note 1
Flaw indication is Note 2
"~ in.
ane
s % Extrapoiation of Table IWB-3514-2 inservice Examination Standerd
alts % aliowable Aspect Retio (low) 0.00 t= 0312 atm "y = 10 ats 108
Aspect Ratio (high) 008 t= 0.312 ate 12 = 1.0 M= 10.7
ot DN % actus! Aspect Ratio (sch) 0.0 t= e t= N -

Y actual =
UNACCRPTABLE s
NOTE 1: ASME Section X, Appendix Q does not expiicitly state which nominal wall thickness is 1o be used. As such the guidelines of ABME Section XI Code Case N-740 are applied. the nominal wall thickness is the thickness of the weid overiay.
NOTE 2 The weid overiey OD surface is considered the only surface for the proximity of each flaw 10 @ surface.

.4 Planar flaw indications found in the PSINB! or weld overiay examination volumes, as defined in PDI-UT-3, are to meet the preservice examination scosptance standards of Table WB-3814-2.
[Ret. Appendix Q, -4200 (b) and O-4100 ()}

NO PLANAR FLAW INDICATIONS DETECTED IN THIS INFORMATIONAL UT

L X ] Flaw indications found in the PEINBI sxamination volume, as defined in POIUT-8, and within the outer 28% of the undertying weld snd bass metai
are to satiefy the design analysis requirementa of the weid overiay.
[Ref. Appendix Q, Q-4200 (b))

NO PLANAR FLAW INDICATIONS DETECTED IN THIS INFORMATIONAL UT
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Wolf Creek Spray Nozzle
Informational UT Page 6 of 11

Measured Length on QD
Surface of ind. #1 0 4.7

Wolf Creek
Spray Nozzle
270° Profile

Mensured Length
on OD Surface for
Ind. #2 = 16"

Wolf Creek
Spray Nozzle
90° Profile




E""“““”“’ REDUCTION IN C‘RAGE PLOTS P'ﬂ. L

Wolf Creek Spray Nozzle
Informational UT Page 7 of 11

PSI/181 Nozzie/Safe End

(DM) Weid Examination

Volume Cross-Sectional R3.71
Area = 2.04 5q. In.

7
2 N

PSIISI Safe End/
Pipe (88) Weid
Examination

Volume Cross- R3.34
Sectional Area =
2.02 8q. in.
{ \
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Wolf Creek Spray Nozzle Page 8 of 11
Informational UT
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Wolf Creek Spray Nozzle
Informational UT

REDUCTION IN ARAGE PLOTS
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EV“'“‘*‘QW ASSUMED LARGEST PLANAR FLAW I‘JNNSPECTABLE VOLUME PLOTS Pa’f 1"

Wolf Creek Spray Nozzle
Informational UT Page 10 of 11

Wolf Creek
Spray Nozzle
90° Profile

e,
.....

Axial Pisnar Flaw In
Uninspoctablo
Volume Caused by
ind. #2 = 0.28" TW

0.48~—.
0.23

Largest Assumed Circumferential Planar Flaw in
Uninspectable Volume Caused by Ind. #2




Evalu-‘"mb‘" LAYOUT OF 'JCATIONS

Wolf Creek Spray Nozzle
Informational UT
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Enclosure V to ET 06-0055

ENCLOSURE V

SPRAY NOZZLE POST-REPAIR INDICATION EVALUATION



Evalu.Number:

Wolf Creek Spray Nozzle

. P’of 9

Page 1 of 9

Post-Repair)

FLAW INDICATION EVALUATION SUMMARY FOR:

Wolf Creek Spray Nozzle (Post-Repair)

Appendix Q Criteria

Acceptance Standard

Summary of Results

Evaluation: Laminar Flaw Indications
[Ref. 9.1 of Evaluation Worksheet]

ASME Section XI, 2001
Edition 2003 Addenda, Table
IWB-3514-3

ACCEPTABLE CONDITION: The single laminar flaw
indication has an area of 1.8 sq. in. compared to the
allowable of 7.5 sq. in.

Evaluation: Reduction in Coverage in
the PSI/IS| Base Material Examination
Volume Due to Laminar Flaw
Indications [Ref. 9.2 of Evaluation
Worksheet]

<10% Reduction in Coverage

ACCEPTABLE CONDITION: For the DM weld, the
circumferential beam reduction in coverage (RiC) is 1.08%;
the axial beam RiC is 1.3%. For the SS weld, there is no
RiC.

Evaluation: Consideration of the
Largest Radial Planar Flaw (Axial and
Circumferential) That Could Exist in
Any Uninspectable Volume Within the
Weld Overiay Examination Volume [Ref.
9.3 of Evaluation Worksheet]

ASME Section Xl, 2001
Edition 2003 Addenda, Table
IWB-3514-2 Inservice
Examination Standards

ACCEPTABLE CONDITION: The single laminar flaw
indication is located at the weld overlay/base metal interface;
thus there is no uninspectable volume in the weld overlay.

Evaluation: Planar Flaw Indications in
PSI/ISI Base Material and Weld Overlay
Examination Volumes [Ref. 9.4 of
Evaluation Worksheet]

ASME Section XI, 2001
Edition 2003 Addenda, Table
IWB-3514-2 Preservice
Examination Standards

ACCEPTABLE CONDITION: No planar flaw indications
detected.

Evaluation: Flaw indications in PSI/ISI
Base Material Examination Volume and
Within Outer 25% of Underlying Weld
and Base Metal Must Satisfy Design
Requirements of the Weld Overlay
[Ref. 9.5 of Evaluation Worksheet]

Design Requirements of the
Weld Overlay

ACCEPTABLE CONDITION: No planar flaw indications
detected.




Evalu.Number: ‘ P’of 9

Wolf Creek Spray Nozzle Page 2 of 9
(Post-Repair)

Preparer: Rick Rishel /@uk & ‘G\,‘_ﬂd

Date: Nov. 6, 2006
WesDyne Level lll Review: Norm Siniaho %W,
Date: Nov. 6, 2006

ATTACHED FLAW INDICATION EVALUATION SHEETS:
Evaluation

Indication Plots

Reduction in Coverage Plots

Assumed Planar Flaw Plots

Layout of Indications



m FLAW INDICATION EVALUATION ‘00( SECTION XI, APPENDIX Q

(Post-Repair)

FLAW INDICATION PLOTS DESCRIBING THE LOCATION AND MEASURED DIMENSIONS OF THE FLAW INDICATIONS ARE ATTACHED.

8 y of Flaw i (inf taken from attached indication piots and referenced UT indication reports)
Measured Average Radia! Measured Estimated Outer Measured Through-
Width at Messured Length Position of Circumference of  Radius of Weld Corrected Towol @ wall Dimension of
Overiay OD at Overlay OD  Indication in Exam Overiay Surface @ Overisy @ Length @ Indication (in) Planar Flaw
Indication # indication Type Surface (in) Surtace (in) Volums (in) (in) () (n) [Note 1] Indications (in)

1 Laminar 070 20 308 an an 0 on NA Indication at interface
NOTE 1: Tewol is measured from the weld overiay OD suriece perpendicular to the pipe axis to the weid overiaybase metal interface using the nearest cross-section profile. For combined Inidications, the Tewol is an average
REFERENCES:

1. WesDyne Procedure WDI-S8TD-1007, Revision 0
2 WesDyne Overiay L & Report Sheet (Spray Nozzie

Evaluation of Structural Weld Overlay inspection Indications In Accordance with ASME Code Section X, Appendix Q (2004 Ed., 2005 Addenda):
Acceptance Criteria

(R Laminsr flaws in the weld overisy examination volumae shall meet the scceptance standards of Table IWB-3814-3. [Ref. Appendix Q, Q4100 (cl1)):

dication E: peor Table WB-3514-3:

Measured Area (Measured
indication ¥ Width x Corrected Length) (sq  Allowable Laminar Flaw per Table IWB-3814-3 (sq. in) Acceptable or Unacceptable
1 18 M Acceptabie
0.2 The reduction of coverage to the PBIASI sxamination volume, 8s defined in PDIUT-8, due to laminar flaws is to Ds less than 10%
The dimensions of the uninspectable volume are dependent on the coverage achieved with the angle beam examination of the weld overtay.
[Ref. Appendix Q. Q-4100 (e)2)]

FLAW INDICATION PLOTS INDICATING THE REDUCTION IN COVERAGE IN THE PSI/IS| EXAMINATION VOLUME DUE TO LAMINAR FLAW INDICATIONS
ARE ATTACHED.

Total PSISI Examination Volumes: (averaged using on 0-degres cross-section):

Calcuisted Cross- Aversge
Sectional Area by  Radius of Average
Drawing Package Exam Volume Circumference of Total Exam Volume
(in) (in) Exam Volume (in) (in)
Total PSIASI Exam Volume of Nozzie/Ssfe End (DM) Weid: 22 328 2042 4880 based on original 270-deg profile
Total PSIASI Exam Volume of Safe End/Pipe (88) Weld: 187 an 1010 3308 based on original 270-deg profile

P8I1SI Examination Volume Nozzie/Safe End (DM) Weld Reduction in Coverage (RIC) from faw indications based on Angile Beam (Circ Scan Direction):

Cross-8 UT M RIC Volume

Indication #1 0.747 0.0
Total RIC Volume in PSINSI Nozzie/Safe End (DM) Weid Exam Volume from Flaw indications based on Angle Beam (Circ Scan Direction):
PS8! Examination Volume Nozzie/Safe End (DM) Weid Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Axial Scan Direction):

Cross Length of Length RIC Volume

Sectional Area of Radius of RIC Weid Overiay 0D atWeid  of at

RIC by Orawing  Cross-Section Surface Radius st Overiay OD Surface  Average RIC  Indication

Package (in”) (im) Indication (in) () Cross-8ection (in)
Indication #1 0284 29 an 120 240

Page

Jofe

3 of 9



m FLAW INDICATION EVALUATION v.cco: SECTION XI, APPENDIX Q 4ol

e Page 4 of 9
Total RIC Volume in PSINSI Nozzie/Safe End (DM) Weld Exam Volume from Flaw indications based on Angle Baam (Axiel S8can Direction): 083

PSU18! Examination Volume Safe End/Pipe (88) Weid Reduction in Coverage (RIC) from flaw indications based on Angle Beam (Circ Scan Direction):

Caiculsted
Circumferentisl
Cross-8 UT My RIC Volume
Area of RIC by Width of for Each
Drawing Package Laminar Flaw Iindication
Indication (In) (%)
NONE 0.00
Total RIC Volume in PSIASI Safe End/Pipe (88) Weid Exam Volume from Flaw indications based on Angle Beam (Circ Scan Direction): 0.00
PSB! Examination Volume Safe End/Pipe (88) Weld Reduction in Coverage (RIC) from fiaw indications based on Angle Beam (Axle! Scan Direction):
Calculated Cross-  Average Measured Length of Corrected Length RIC Volume
Sectional Area of Radius of RIC Weid Overiay OD Indication at Weld  of at  for Each
RIC by Drawing  Cross-Section Surface Radius st Overlay OD Surface  Aversge RIC  Indication
Package (in’) (in) Indication (in) (in) Cross-Section (in)  (in®)
NONE 0.00
Total RIC Volume in PSISI Safe End/Pipe (88) Weld Exam Volume from Flaw indications based on Angle Beam (Axial Scan Direction): 0.00
COVERAGE ESTIMATE ASSUMPTION: PSI8I volume must be examined in two axial and two circumfersntial directions to obtain full 100% coverage credit [Ref. PDI-UT-8, Para. 8.8.3]; No averaging spplied.
Total Exam Total RIC
Volume (in®)  Volume (in) % RiC Status
Percentags of PSIISI Examination Volume Nozzie/Safe End (DM) Weld Not Covered (Circ Scan Direction): 48,60 0s2 1.00% ACCEPTABLE
Percentage of PSIASI Examination Volume Nozzie/Safe End (DM) Weid Not Covered (Axia! Scan Direction): 4860 083 1.30% ACCEPTABLE
Totel Exam
Volume (in*) RIC Volume % RiC Status
tage of P8IASI E. Voluma Safe End/Pipe (88) Weid Not Covered (Circ Scan Direction): 33908 000 0.00% ACCERTABLE
Percentage of PSIIS! Examination Volume Safe End/Pipe (88) Weld Not Covered (Axial 8cen Dirsction): 3388 0.00 0.00% ACCEPTABLE
{ 5] Any uninspectabie volume in the weid overisy is to be to the largest radial flaw that could exist in thet volume. This assumed flaw is to meet the inservice examination stendards
of Table IWB-3814-2. Both axial and ciroumferential planar flaws are 1o De sssumed.
[Ref. Appendix Q, Q-4100 (o}3)]

INDICATION #1 1S ASSUMED TO BE AT THE WELD OVERLAY/BASE METAL INTERFACE, |.E. NO UNINSPECTABLE VOLUME IN WELD OVERLAY

.4 Planar flaw indications found in the PSINSI or weld overlay U a8 defined in PDI-UT-S, are to mest the pr examination P sta of Table IWB-3814-2.
[Raf. Appendix Q. Q-4200 (b) and Q4100 (o))

NO PLANAR FLAW INDICATIONS DETECTED.

L X ] Flaw indications found in the PBIASI examination volume, as defined in PDIUT-8, and within the outer 26% of the underlying weid and base metal
are to satisfy the design analysis requir of the weid y
[Ret Appendix Q, Q-4200 (b))

NO PLANAR FLAW INDICATIONS DETECTED.
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Wolf Creek Spray Nozzle
{Post-Repair) Page 5 of 9

Msasured OD
Surface Length
ofInd. #1 = 3.27

Wolf Creek
Spray Nozzle
270° Profile
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Wolf y Nozzle
(Post-Repair) Page 6 of 9




Eval
Wolf
(Post-Repair)

pray Nozzie

REDUCTION IN ‘RAGE PLOTS

‘ron

Page 7 of 9

Cross-Sectional Area of Axial ——

Beam RIC due to Laminar Flaw
Indication #1 = 0.264 8q. in.

~ Circumferential Extent
of ind. #1 at R3.08 and
corrected langth of
28"

7~ Weld Overiay
©OD Surface




Evalannﬁ ASSUMED LARGEST PLANAR FLAW.UNINSPECTABLE VOLUME PLOTS ‘8 of 9

Wolf Creek Spray Nozzie
{Post-Repair) Page 8 of 9

INDICATION #1 IS ASSUMED TO BE AT THE WELD OVERLAY/BASE METAL INTERFACE, |.E. NO UNINSPECTABLE VOLUME IN WELD OVERLAY
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