
 

 

200 Exelon Way 
Kennett Square, PA  19348 
 
www.constellation.com 

10 CFR 50.55a 

 
NMP1L3539 
 
June 9, 2023 
 
 
U.S. Nuclear Regulatory Commission 
Attn:  Document Control Desk 
Washington, DC  20555-0001 
 
 

Nine Mile Point Nuclear Station, Unit 1 
Renewed Facility Operating License No. DPR-63 
NRC Docket No. 50-220 
 

Subject: 60 Day Commitment Response - Relief Request I5R-11 Concerning the Installation 
of a Weld Overlay on Reactor Pressure Vessel Recirculation Inlet Nozzle N2E Safe 
End-to-Nozzle Dissimilar Metal Weld (32-WD-208) 

 
References:    1)   Letter from D. Gudger (Constellation Energy Generation, LLC) to U.S. Nuclear 

Regulatory Commission, "Submittal of Emergency Relief Request I5R-11 
Concerning the Installation of a Weld Overlay on Reactor Pressure Vessel 
Recirculation Inlet Nozzle N2E Safe End-to-Nozzle Dissimilar Metal Weld  
(32-WD-208)," dated March 24, 2023 (ML23083B991) 

 
2)   Letter from D. Gudger (Constellation Energy Generation, LLC) to U.S. Nuclear 

Regulatory Commission, "Submittal of Emergency Relief Request I5R-11 
Concerning the Installation of a Weld Overlay on Reactor Pressure Vessel 
Recirculation Inlet Nozzle N2E Safe End-to-Nozzle Dissimilar Metal Weld  
(32-WD-208)," dated March 27, 2023 (ML23086C088) 

 
3)   Email from R. Guzman (U.S. Nuclear Regulatory Commission) to T. Loomis 

(Constellation Energy Generation, LLC), "Nine Mile Point Unit 1 - Request for 
Additional Information - Emergent Relief Request I5R-11 Weld Overlay on RPV 
Recirculation Nozzle N2E DM Weld (EPID L-2023-LLR-0011)," dated March 28, 
2023 (ML23087A291) 

 
4)   Letter from D. Gudger (Constellation Energy Generation, LLC) to U.S. Nuclear 

Regulatory Commission, "Submittal of Emergency Relief Request I5R-11 
Concerning the Installation of a Weld Overlay on Reactor Pressure Vessel 
Recirculation Inlet Nozzle N2E Safe End-to-Nozzle Dissimilar Metal Weld  
(32-WD-208)," dated March 29, 2023 (ML23088A165) 

 
5)   Letter from D. Gudger (Constellation Energy Generation, LLC) to U.S. Nuclear 

Regulatory Commission, "Submittal of Emergency Relief Request I5R-11 
Concerning the Installation of a Weld Overlay on Reactor Pressure Vessel 
Recirculation Inlet Nozzle N2E Safe End-to-Nozzle Dissimilar Metal Weld  
(32-WD-208)," dated March 30, 2023 (ML23089A230) 
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6)   Email from R. Guzman (U.S. Nuclear Regulatory Commission) to T. Loomis 
(Constellation Energy Generation, LLC), "Verbal Authorization for NMP1 
Proposed Alternative Weld Overlay N2E Safe-end to nozzle DM Weld (EPID 
L2023-LLR-0011)," dated March 31, 2023 (ML23090A130)  

 
7)  Letter from D. Gudger (Constellation Energy Generation, LLC) to U.S. Nuclear 

Regulatory Commission, "Proposed Alternative to Utilize Specific Provisions of 
Code Case N-716-3, 'Alternative Classification and Examination Requirements 
Section XI, Division 1'," dated March 29, 2023 (ML23088A395) 

 
8)   Email from T. Loomis (Constellation Energy Generation, LLC) to R. Guzman 

(U.S. Nuclear Regulatory Commission), "N-716 (Nine Mile Point Nuclear Station, 
Unit 1, Proposed Alternative to Utilize Specific Provisions of Code Case N-716-3) 
EPID L-2023-LLR-0012," dated April 3, 2023 (ML23093A178)  

 
9)   U.S. Nuclear Regulatory Commission Safety Evaluation Report, "Nine Mile Point 

Nuclear Station Unit No. 1 – Approval of Alternative Request I5R-13 to Utilize 
Specific Provisions of Code Case N-716-3 (EPID: L-2023-LLR-0012)," dated 
April 5, 2023 (ML23094A142) 

 
 10)  Letter from D. Gudger (Constellation Energy Generation, LLC) to U.S. Nuclear 

Regulatory Commission, "Submittal of Emergency Relief Request I5R-14 
Concerning a Proposed Alternative Associated with N2E Safe End-to-Nozzle 
Dissimilar Metal Weld Repair with Laminar Indication," dated April 13, 2023 
(ML23103A404) 

 
11)  Email from R. Guzman (U.S. Nuclear Regulatory Commission) to T. Loomis 

(Constellation Energy Generation, LLC), "Verbal Authorization for NMP1 Relief 
Request I5R-14, Proposed Alternative Associated with N2E Safe-End-to-Nozzle 
DM Weld Repair with a Laminar Indication (EPID L-2023-LLR-0017)," dated 
April 14, 2023 (ML23104A347)  

 
 
In the Reference 1 letter, Constellation Energy Generation, LLC (CEG) requested emergency 
approval of a proposed alternative associated with the repair of the recirculation inlet nozzle N2E 
safe end-to-nozzle dissimilar metal (DM) weld.  This repair was approved in the Reference 6 email. 
The remaining References 7 through 11 concern other proposed alternatives related to this repair.  
 
In the Reference 5 letter, CEG committed to providing information within 60 days following the end 
of the refueling outage which occurred on April 21, 2023.  Attachment 1 contains this information.  
 
If you have any questions concerning this letter, please contact Tom Loomis at 
Thomas.Loomis@constellation.com. 
 
Respectfully, 
 
 
_______________________________ 
David T. Gudger 
Senior Manager - Licensing & Regulatory Affairs 
Constellation Energy Generation, LLC 
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Attachments: 1)  60 Day Commitment Response  
2)  Reports NMP1-PT-23-035, NMP1-PT-23-036, NMP1-PT-23-040,  

PT-NMP-920103-06, and PT-NMP-920103-07 
3)  Laminar Indication Reports 
4)  Summary Report  
5)  Examination Datasheet of 32-WD-208 (Overlaid Weld) 

 
cc: Regional Administrator, Region I, NRC 

NRC Senior Resident Inspector, NMP 
Project Manager NRC, NMP 
A. L. Peterson, NYSERDA 

 



 

 

Attachment 1 
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Commitments 1, 2, and 3: 
 
1. A listing of indications detected in the overlaid weld. 
 
2. A description of any repairs to the overlay material and/or base metal and the reason for the 

repair. 
 
3. The disposition of all indications using the acceptance standards of ASME Code, Section XI, 

IWB-3514. 
 
Response: 
 
Attachment 5 (Examination Datasheet of 32-WD-208 (Overlaid Weld)) is the examination datasheet 
for 32-WD-208 which includes characterization of the flaw that was required to be overlaid. 
 
The surface exam of the base material (prior to applying the initial sacrificial layers) identified five 
(5) indications (Attachment 2, Report NMP1-PT-23-035).  Indication #5 was ground to an 
acceptable size (Attachment 2, Report NMP1-PT-23-036).  The remaining four indications were 
sealed without excavation by a sacrificial layer as allowed by the requirements of Code Case N-
740-2, paragraph 1.2(d)(1).   
 
Two surface exams of sacrificial layer number 1 were performed.  Thirteen (13) relevant indications 
(Attachment 2, Report NMP1-PT-23-038) were identified.  Indications #5 and #12 were removed by 
grinding (Attachment 2, Report NMP1-PT-23-040).  These indications were in the ER309L buffer 
layer on the stainless steel safe-end.  Once these indications were removed, manual ER309L filler 
material was applied to reduce the risk of hot cracking prior to the second sacrificial layer of Alloy 
52M being applied.  The remaining Eleven (11) indications were sealed without excavation by a 
second sacrificial layer as allowed by the requirements of Code Case N-740-2, paragraph 1.2(d)(1).   
 
One indication was identified in the second sacrificial layer and was removed by light grinding 
(Attachment 2, PT-NMP-920103-06).   
 
The final surface exam of the weld overlay did not identify any relevant indications and the exam 
was acceptable (Attachment 2, PT-NMP-920103-07).  During the final volumetric exam, three 
laminar indications were recorded (Attachment 3, Laminar Indication Reports). Two of the three 
indications were acceptable per IWB-3514.  Proposed Alternative I5R-14 (verbally approved April 
14, 2023, ML23104A347) was used to accept laminar indication #2 per ASME Section XI non-
mandatory appendix Q.  No repairs were conducted after the final volumetric examination.  
 
Commitment 4:  
 
4. A summary of the residual stress and crack growth analysis. 
 
Response: 
 
See Attachment 4.  
 
 





,S' Constellation 
Liquid Penetrant Examination 

Outage No.: """N_.,/_A ______ _ 
Site/Unit _N_M ..... P ___ / ..-1 ___ _ Procedure: ER-AA-335-002 Int/ Per: _N ..... /_...A _____ _ 

mmary No.: N·2E overlay Procedure Rev.: _1_2 _________ _ Report No.: NMPt-PT-23-035 
Workscope: RU Work Order No.: C93903309·100 Page: 1 of 4 

Code: 77 /78 ASME Sec. III Cat./Item: N/A/N/A Location: _D_.rywL--e'--11_2--5_9_' -----------
Drawing No.: 2300376.520 Description: PT Prior to Weld Overlay 
System IO: _3_2 __________________ _ Size/Length: 29.o&· Dia J 93.25" 

Component ID: N-2E Weld Overlay 

Limitations: None 

Light Meter Mfg.: .;...N./'""A ________ _ Serial No.: """N"""/.;...A'----------- Illumination: _X_P_P_-5'---4_2_0 ______ _ 
Temp. Tool Mfg.: _G_E_IT ________ _ Serial No.: 49395018WS Surface Temp.: _7-'-9 _______ °F 

Lo/Wo Location: LO - Top Dead Center Surface Condition: Ground Light Source: _F""'"lash"""-"-1_.ifl._h_t ___ _ 

Technique: Water Washable 0 Solvent Removable ~ Resolution: 0.044• Characters 

Visible ~ Developer aeaner Penetrant Remover 
Ruorescent D 

Brand Magnaflux Magnaflux Magnaflux Magnaflux 

Type SKC-5 SKL·SP2 SKC-5 SK0-52 

Batch No. 22C02C 22J07C 22C02C 19K12K 

TI me Evap. 5 Dwell 10 Evap. 5 Develop 10 

llme Exam Started: 02:10 Time Exam Completed: 02:53 

Indication Loe Loe Diameter Length Type R/L Remarks No. L w 
1 1.0"from 1.37" D/S 3/16" N/A Rounded Acceptancie Per Code Case N-740-2 TDC Toe 

2 0.75" From 1.37" D/S N/A 1/4° Un ear Acceptance Per Code Case N-740-2 TDC Toe 

3 22.50" 1.50" D/S 1/16" N/A Rounded Acceptance Per Code Case N-740-2 CCWTDC TDC 

Comments 
Performed PT Exam after grinding of Indications found under Report NMP1·PT-23-034. (5) relevant lndlcatlon.s were recorded In 
accordance with Code case N-740-2, Paragraph 1.2, Note (cf). See supplemental sheets for indication photos. 

Results: Accept 0 Reject ~ 
Percent of Coverage Obtained > 90%: Yes 

Examiner 

Sholly, Brian 
Examiner 

N/A 
Other 

A 

Level Signature 

10 0 Reference IR 04564877 

Reviewed Previous Data: N/A 

Exam Date Reviewer Signature 

03/26/2023 
Exam Date Site Review 

Date 

Date 

Date 

.t~lo't 

Date 



Liquid Penetrant Examination 
Outage No.: _N,../_A _____ _ 

Site/Unit: NMP / 1 Procedure: ER-AA-335-002 Int I Per: _N,../A _ _____ _ 
mmary No.: N-2E overlay Procedure Rev.: -=1=2 ______ __ _ Report No.: NMPl·PT-23-035 
Workscope: -'-Rli~R ____ ____ Work Order No.: C93903309-100 Page: 2 of .... 4 __ _ 

Description: PT Prior to Weld OVerlay 
Component ID: N·2E Weld OVerlay 

Indication Loe Loe Diameter Length T-n>e R/L Remarks No. L w 
4 22.50" 1.50" D/S 3/8" N/A Rounded Acceptance Per Code tase N-740-2 CCWTDC Toe 

s 23.50" 3.50" D/S 3/4" N/A Rounded Acceptance Per Code case N-740-2 CCWTDC Toe 

Examiner Exam Date Reviewer Signature Date 

Sholly, Brian 03/26/2023 !tr 
Examiner le Exam Date Site Review Date 

N/A -i.G,~ zo?.J 
other Level Signature Date ANII Review Signature Date 

A 



E Constellation Supplemental Report 

Summary No.: N-2E OVertay 

Sketch or Photo: O:\Outage Data\Nine Mile\N1RF027\32-WD-208 PT PRIOR TO OVERlAY\32-WD-208 PHOTO 1 - PT AFTER GRINDINGJPG 

Center Punch, D/S Weld 
Toe, Weld 32-WD-208 

1.37" from D/S Weld 
Toe 

Report No.: NMP1-PT-23-035 

Page:_.3 __ of 4 --"-----



-Constellation. Supplemental Report 
Report No.: NMP1·PT·23-035 

Summary No.: N·2E Overlay Page:_4 __ _ 

Sketch or Photo: 0:\0utage Dat:a\Nlne Mlle\N1RF027\32-WD-208 l7T PRIOR TO OVERLAY\32-WD-208 PHOTO 2 - l7T AFTER 
GRINDING.JPG 

Indication #3 - 1/16" Single Inclusion 

Indication #4 - 3/s· Cluster lndusions 

indication #5 -W' Cluster Inclusions 

1.50" from D/S Weld 
Toe 

of _4 __ 



c 

Liquid Penetrant Examination 
Outage No.: _N .... /A,_ _ _ __ _ 

Site/Unit: NMP / 1 Procedure: ER-AA-335-002 Int/ Per. _N .... /A _ ___ _ _ 
Summary No. : .... N-._2=E._OV-'-'-erla~ .... Y---- - - Procedure Rev.: ""'1"""2 _ ________ Report No.: NMPl·PT-23-036 

Workscope: RaR Work Order No.: C93903309-100 Page: 1 of 3 

COde: 77 /78 ASME Sec. m Cat./Item: N/A/N/A Location: Drywell 259' 

Drawing No.: -=23=0;:;..0:;;.;;3;;.;;7'""'6=.5=2=0 _____ _ Descrtptfon: PT Prior to Weld OVertay 

System IO: -.3=2---------------------
Component ID: N-2E Weld overlay 

Size/Length: 29.06" Dia I 93.25• 

Limitations: None 

Light Meter Mfg.: "'""N'"""/A'-'-- - ------ Serial No.: "'""N"""/ ...... A ________ Illumlnation: _XPP_-_5_4_20-'---------
Temp. Tool Mfg. :~Fl=u=ka.;;..._ ______ _ Serlal No.: 0003082897 Surface Temp.: -7"""7 _____ _ _ °F 

Lo/Wo Location: LO - Top Dead Center Surface Condition: Ground Light source: _F""'lu_h_l_.lg~h_t ___ _ 

Technique: Water Washable 0 SOivent Removable ~ Resolution: 0.044" Charac:ten 

Oeaner 
Visible ~ Penetrant Remover Developer 

Auorescent 0 
Brand Mllgmtflux Mllgnaflux Magnaflux Magneflux 

Type SKC·S SKL-5P2 SKC·S SKD-52 

Batch No. 22C02C 22l07C 22C02C 19K12.K 

Time Evap. 5 Dwell 10 Evap. I Develop 10 

Time exa.m Started: 1159 Time Exam Completed: 1731 

Indication Loe Loe Diameter Length rype R/L Remarks No. L w 

Comments 
Performed PT Exam efter grinding encl blending of lndlclltion # s found under Report NMPl·PT-23-035. The Nlevent lndlc:11tlon was 
recorded previously es unaa:ept.ble per Code CUe N-740-2, however efter light grinding en ecldltionel PT revealed the Indication• were no 
longer In the ba• meterial. 1hil uem ls only e supplement to PT Report NMP1-PT·23·035 end Is only relevent to Indication# 5 found on 
the report stated In thlssumtMry. This exam CM not be used to ecx:epttheother rejecblble incllcatiom in report NMPl·PT-23-035 

Results: Accept ~ Reject 0 IO 0 ------------------- -
Percent of Coverage Obtained > 90%: Yes 

Examiner Level III 
Salley, Michael 
Examiner Level 
N/A 
Other Level Signature 

Reviewed Previous Data: 

Exam Date Reviewer Signature 

N/A 
Exam Date Site Review L '!I\ 

Briggs, Michael J. ///7,/0'/l 

Date ANII Review 
. PovtE1(f 

N/A 

Date 

Oat:e 

03/27/2023 



-Constellation Supplemental Report 
Report No.: NMPl-PT-23-036 

Summary No.: N-2E Overlay l1J, Page: _2 __ of _3 __ 

Sketch or Photo: O:\OUtage Data\Nine Mlle\NlRFOZ]\Aa:eptable photo of Indication number 5 after blendlng\Oean FT of Previous 
Indication Number 5.JPG 



Supplemental Report 
.::;::-Constellation 

Summary No.: N· 2E Overlay 

Sketch or Photo: O:\Outage Data\Nine Mile\N1RF027\Acceptable photo of Indication number 5 
after blending\Looking At Vessel inside DW.JPG 

View Looking AT Vessel Wall 

Report No.: NMPl-PT-23-036 

>11 s )17. Page: 3 of -=3'----

0:\0utage Data\Nine Mlle\N1RF027\Acceptable photo of Indication number 5 
after blending\270 Viewl.JPG 

View Lookin2 in the 270 direction at the Nozzle 

270 



c a a 

Site/Unit: ...-N....;"4::;:..rP ___ / 1 
imary No.: N-2E <>vettay 
orkscope: SOP 

Liquid Penetrant Examination 

0Ut:age No.: ..... N_._[A'------
Procedure: ER-AA-335·002 Int/ Per: ..;.;N.,../A _______ _ 

Procedure Rev.: _1_2 _________ Report No.: NMPl-PT-23-038 

Wark Order No.: C9ltol3f>9..No Task Page; 1 of 8 

c.ode: ASME Sec m 1992 and Later Cat.[Item: _N.._/A _____ Location: Orywell %59' 

Drawing Na.: 2300376.520 Description: N·2E Weld overtay 

System ID: ..... 3=2---------------------- Size/length~ 29.o&• Dia J 93.25" 

Component IO: N-2E Weld OVertay 

Umltations: None 

Light Meter Mfg.: N/A Serial No.:...-N;.o..;/A_._ __________ lllumlhatlon~ .... XPP ........... -..... 54--=20"-------
Temp. Tool Mfg.: Fluke Serial No.: 0004486172 SUrface Temp.; _8_9 _______ °F 

l.JJ/Wo Location: -*-*---------- Surface Condition: Ground Ught Source: -'-Fl=a=shJ=i-ght.;.;..;;.., __ _ 
Technique: Water Washable 0 Solvent Removable ~ Resolution: 0.044" Characters 

Visible ~ Remover DeveJopet Ceaner Penetrant Ruorescent 0 
arano MllgnaftllX MagUftUX MilgndUX MagllatrU)( 

Type SKC·S SKL•SP2 SKC•S SKD-52 

Batch No. 1JK07K 19Ul6K 18J<07K 22H04C 

Tlme Evap. 5 . Dwell 10 Evap. s Develop 10 

1300 
(\.1 

rnne Exam started: 1000 lime exam Completed: 

- Indl.catlon Loe Loe 
No. t. w Diameter U!ngth TypeR/L Remarks 

1 ·9-1.0" 9.6" 0.8 - Rounded 

2 o• a.o• - 0.25 Unetr 

3 -n.1• 1.4" 0.062a. - Rounded Indications separated by 0.4" O.otl 
Comments 
Petfonned PT erant after~ 1a,.... {13) 11914twnt lnd1QtJons were r1lCOf'ded In accordance with Code Clase N-740·2, Parasiraph 1..2, 
.Note (cl). See supplemental sheets for fndfcatfon pbotoS. 
**Lo was top dead center, Wo ls the toe of the overlay on the veuel side. 

Results; ~o Reject~ 

Percent of Coverage Obtained > 90%: Yes 

Examiner 
Briggs, Michael J. 
~a miner Level 

ff/A 
Other Level Signature 

10 0 Reference IR# 04665981 

Reviewed Previous Data: 

Exam Date Rev~~er/ .41~ 
03/29/2023 IV/ "T 

Exam Date Site RevJew 

Date 

Signature 

N/A 

Date 



Liquid Penetrant Examination 
o- aa '' 

Outage No.: _N_./_A _____ _ 
Site/Unit .... N_M.._P _ __ / ..:01 _ __ _ Procedure; at-AA-335-002 Int I Per: _N_._/_A _ ____ _ 

_ N_.,2£_0,_ ... _rert_ ay ______ Procedure Rev.: _1_2 _________ Report No.~ NMPt-PT-23-038 
_BO-'--P _________ Work Order No.: C93903309·No Task Page; 2 Of __ a __ _ 

Description: N-2E Weld Over1ay 
Component ID: N·2E Weld overtay 

Indication Loe 
N.o. L 

4 -91,0· 

5 .17• 

6 -19" 

7 -45" 

8 -4s.s· 

9 ·50.4 

10 .59,s-• 

u -69.3" 

~= 
•70.0"' 

·87.S 

Examiner 
Briggs, MlcbaeJ J. 
Examlher 

N/A 

Loe 
w 

6.4· 

6.2" 

2.1" 

6.2" 

6.6" 

7.3" 

7.8" 

O" 

9.81' 

6.8 

Diameter 

-
-

0.3 

-
. 

-
-

0.4 

0.15 

0.10 

Length TYPe R/L Remarks 

o.1ao.2 Unear '2 Unear lndic:atlons 

0.25 Unear 

- Rounded 

0.15 Unear 

0.17 Unear 

0.3 Unear 

0.25 Unear 

- Rounded tnd1altion IS on the Toe. of the weld. 

- ' RQunded 

- Rounded 2 rounded. f~ both 0.1 • separated my 0.35" 

Exam Date Reviewer Signature Pate 
03/29/2023 ;';()-

Beam Date 

Other 

~'·~~------------~-----L..!L_:.....:.~~~!,.._--'-......::::::;~~==::_-.!.../._:::..._=.._~ 

Le<iel Signature Date 



Summary No.: N·2E Overlay 

Sketch or Photo: O:\Outage Data\Nlne MIJe\NlRF027\32-WD-208 PT SacrlfldaJ Layer\3-29-23 
\Replacemen.t.Jpg 

Report No.: NMP1-PT-23-038 

Page: 3 of 8 -------
0;\0utage Data\NlneMlle\NlRF027\32-W0-208 PT Sacrlflclal Layer\3-2g..23 
\P100038l.JPG 



Suppl nt.al Report 

Summary No.: N:_2-E Overlay /tt3 
Sketch or Photo: O:\Outage Data\Nlne Mlte\N1Rf027\32·WD-208 PT Sacrificial Layer\3~29-23 

\P1000382.JPG 

Report No.: NMP1-PT-23·038 
Page: 4 of 8 ---

O:\OIJ1age Data\Nlne Mlle\NlRF027\:32-WD-208 PT Sacrificial Layer\3-29~23 
\P1000'385.JPG 



Suppl tal Report 

SUmmary No.: N·2E OVertay l::1l 
Sketch or Photo: O:\Outage Data\Nlne Mile\N1RF027\32-WD--208 PT 5aaffida1 Layer\3-~23 

\P1000386JPG 

Report No.: NMP1•PT•23-038 

Page: 5 of 8 ---
O:\Outage Data\Nlne Mlle\NlRF027\32PWD-208 PT 5aaifidaJ Layer\3-29-23 
\P1000387 JPG 



Suppl• 

Summary No.: N·!_E Overlay Ad 
Sketcti or Photo: O:\Outage Data\Nlne MTie\NlRf027\32-WD-208 PT Sacrlffdal Layer\3-29-23 

\P1000388.JPG 

Report No.: NMP1 .. PT·23·038 
Page: 6 of ...;;a _ _ _ 

O:\Outege Data\Nine Mile\N1RF027\32-WD-208 PT Sacrlfidal Layer\3-49-23 
\P1000l92JPG -



Supplerl1ental Report 

Summary No.: N~2E Overlay 1"11 Page: 7 of 8 ---
SJ<etch or Ph.oto: 0:\0utage Data\Nine MUe\N1RF027\~2-WD-20S PT Saaific;lal Layer\3-29-23\Pl000393,JPG 



Constellation. Supplemental Report Report No.: NMP1·PT·23-038 

summary No.: N~2E Overlay l!B Page: ...;..8 __ of -=8~-

Sketch or Photo: 0:\0utage Data\Nine Mile\NlRFQ27\ISJ\Sketthes\N-2f Sketch.jpg 
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Uquid Penetrant EXam1nat1on 
Outage No.: _N ... /_A _____ __ 

Site/Unit: NMP I _._1____ Procedure: ER·AA-335-002 Int/ Per: ,;;;;H.f A-.__ ____ _ 
_ H_-l_E_Ov_e_rta._.y._ _____ Procedure Rev.: ....;;1-.2 _________ RePort No.: NMPl·PT-23-040 

BOP Work.Order No.: C9l903309~No Task Page: 1 of 1 

Code: AS.ME Sec m 1992 and Later Cat./Item: _N .... /A ________ Locatfon: DryweJJ 259l 

Drawing No.: ---2...._300"--3_7&_._s2 __ 0'------- Description: N-2E Weld Overlay 

System ID: ...._3...._2 ____ ~--------------~----------~--~ Size/Length: 29.06" Dfa t 93.25" 
Component ID: N-2E WeJd Overlay 

Limitations: None 

Light Meter Mfg,: N/A SeriaJ No.: _N.._/_A ________ lllumlnation: _X_PP_-_54_2_0 _____ _ 
Temp. Tool Mfg.:_Fl_u __ ke ________ Serial No.: 0004486172 Surface Temp.: _86 _______ 4 F 

l..f)/Wo Location: N/A. surface Condition: Ground Light Source: -...Fla_ sh_H_s_l'tt ___ _ 

Technique: Water Washable 0 Solvent Removable ~ Resolution: 0.044~ Characters 

Cleaner Penetrant V-JSlble ~ Remover Developer 
Auorescent 0 

Brand Maonaflwc Mao.naftux Maomifluit Magnatlux 

Type SKC-5 SKL-SP2 SKC·S SKD-$2 

Batch No. 18K07K 19L06K 18K07K 22H04C 

Tlltle Evap. 5 Dwell 10 E_vap. 5 Develop 10 

Time Exam Started: 1700 Time Exam Completed: 1830 

'irftcat1o.n Loe Loe Diameter Length TypeR/L Remarks No. l w 
I - - - - - N/A NRJ 

I 

Comments 
Perfonned PT Exam of Indications #S and #12 found under Report NMPl·PT-23..()38. Indications were fl.Illy removed during the Qrin:dlng 
process. No recordable lndkations were noted In acicordance wtth. Code CUe N-740--2. Results SAT. 

Results: Reject D 
PercentofCoverageObtained > gQ%: Yes 

Examiner Level u 
Badore, Benjamin 
&a miner Level 

Level Signarure 

IO 0 Refen!nce IR #04665981 
Reviewed Previous Data: 

Exam Date Reviewer Signarure 

03/29/2023 
Exam Date 

Date 

Yes 

Date 



~ D Report of Nondestruetive Examination 
Visible, Solvent-Removable Liquid Penetrant Examination 

Client WEC for Constellation - Nine Mile Point Project No.: 
920103-SK-002, Rev. 0 

. _ _ Report No.: PT-NMP-920103-06 
~~~~~~~~~~~~ 

920103 

Line/Drawing No,: 2300376.520, Rev. O Weld/Item No.: N-2E Structural Weld OVerfay Date: 04-0'1-2023 

Diameter: 29.06" Nozzle: SA-336 
Part Shape/Size: Circumference: 93.25• Material Type: Safe End: SA-182 F316 Time: 0238 

GQP-9.7, GQP-9.7: 2 Acceptance GQP-9.7 w/ PS-01 , Appendix A 
NOE Procedure: w/ PS·01 Rev. PS-01: o Standard: (ASME Code Case N-740-2, 1.2.2 (d)) Surface Finish: Mechanically Finished 
Material Thickness: 1.69• Stage of Fabrication: Second Sacrificial Layer Joint Design: Weld OVerfcw 

TYPE II VISIBLE PENE-TRANT EXAMINATION, METHOD C SOLVENT REMOVABLE 

Cleaner. SKC-S Penetrant SKL-SP2 Developer. SKD-52 Penetrant Application: Brush 
Batch No.: 22C02C Batch No.: 19L06K Batch No.: 22H046 Penetrant Removal: DIY_Rag, Sotyent_Rag, Ory Rag 

Post-
Pre-Clean Penetrant RemovaJ 
OryTime: 6Min. Dwell Time: 12 Min. Ory Time: 

Part Thermometer 
Temperature: 92° F No.: POI QTC-219 

Developing 
Type of 
Lighting 

6Min. .. ..... Time: 10 Min. Equipment: Flashlight 
Light 
Intensity: 

Cal. Due 
Date: 

Light Meter 
01-12-24 No.: 

Cat Due 
PCI QLM-47 -·-· .. Date: 

Ind. Distance from A RB Sketc.h: 

No. Zero Dimensions Type c 
c 

Comments~ 

One reject.able Indication (rounded) was found upon initial examination. 
Surface conditioning was performed and followed by re-exa_mfnation 
under the same conditions and parameters. 
No releva_nt Indications were present upon fi.nal examln.ation; see 
next pagf1 for photos of the weld area referenced .in the sl<etch. 

WeJd/ltetn fs: 181 Acceptable D Rejectable 

E 
J 

270° 

00 

0.4· 

90° 

1800 '\ -- _\__,] 
38" froro o• azimuth, 

clocl<Wise from Safe End . 

SafeEnd-

WeldToe 

111e• x 3132" 

(FC) 
Pre- >100 
Post- >100 

12-07-23 



Client Vi 
_ . _ . ____ Reviewer. 1J.1:::t::'~- Date: 
04-01-2023 Al/ANl/ANll: . '(!; 'I ~Date: 

L. Rampy : ~ Level: _JL._ 
Reviewer: S. Handzo J~ Level: _II_ 

Left: Before Surface Conditioning 

Rjght: After Surface Conditioning 

4 - (-Z.l.J 

Vf 12./ <.? 
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Client 

Line/Drawing No.: 

Part Shape/Size: 

NOE Procedure: 
Maferial Thickness: 

D Report of Nondestructive Examination 
Visible, Solvent-Removable Liquid Penetrant Examination 

WEC for Constellation - Nine Mile Point Project No.: 920103 
920103·SK-002, Rev. D 

2300376.520, Rev. O Weldlltem No.: N-2E Structural Weld Overtay 

Diameter. 29.00- Nozzle: SA--336 
Circumference: 93.25• Material Type: Safe End: SA-182 F316 

GQP-9.7, GQP-9.7: 2 Acceptance GQP·9. 7 w/ PS-01, Appendix A 
w/PS-01 Rev. PS-01: 0 Standard: 1.0 and 2.0 

1.69° Stage of Fabrication: Final La~er 

TYPE II VISIBLE PENETRAN1 E_XAMINA TION, METHOD C SOLVENT REMOVABLE 

Cleaner. SKC-S Penetrant SKL..SP2 Developer: SKD..S2 Penetrant Applicatkm: 

Report No.: PT-NMP-920103-07 

Date: 04-12-2023 

nme: 1345 

Surface Finish: Mechanical!~ Finished 
Joint Oesjgn: Weld .ove_rt@Y 

Brush 
Batc.h No.: 22C02C Batch No.: 19L06K Batch No.: 22H046 Penetrant Removal: Or_y_Rag, Sofvent Rag, Ory Rag 

Pre-Clean 
Dry Time: 5 Min. 
Part 

Penetrant 
Dwell Time: 11 Min. 

Post-
RemovaJ 
Dry Time: 

Developing 
5Min. Time~ 

Cal. Due 

Type of 
Lighting 

11 Min. Equipment Flashlight 
Ltght 
Intensity: 

Temperature: 94° F 
Thermometer 
Nb.: PCI QTC-220 Date: 

Light Meter 
01-12-24 No.: PCI QLM-47 

Cal. Due 
Date: 

lnd. I Distance from 
No. Zero Dimensions 

A R 
Type I c E 

c J 

Comments: 
No relevant Indications were present upon iinal examination. 

Weld/Item is: 181 Acceptable D Rejectable 

Examiner: MikeFel 

Reviewer: Bill Strait /:utf..- }t" -~ Level: 

A 
N 

Client •• - T • . , 

II Date: 04-12-2023 Reviewer. 11\,:J' dn~ ~ 
_ t_l Date: 04-12-2023 Al/ANIJANll: U. Pol>ltR.J 

Date: 

Date: 

(FC) 
PJe.- >100 
Post->100 

12-07-23 
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Westinghouse 
Summary Page 

During the examination of the N2E Overlay exam, using PDl-UT-8 examiners performed a WOL Overlay 
acceptance exam using a 0°,0uter Diameter Creeper Wave (ODCR) and a 70° RL. There were three laminar 
indications found, 2 were acceptable per 3514-3. A PSI/ISi exam was also performed no recordable indications 
were noted. 

A flaw characterization was performed on the original recordable indication which was ID connected and 
indicative of Stress Corrosion Cracking. This flaw is located 14" clockwise of Top Dead Center and originally 
had a through wall percentage of 83%. Upon application of the Leak Barrier the through wall extent is 74.1%. 

L-
W- Corrected 

Indications LOCATION LOCATION OD Length Length Width Depth Results 

1 95" to 3.5" 6.25" 4.5" 4.3" 0.3" 0.55" Acceptable 

UN-

2 36.S" to 49.3" 6.6" 12.8" 12.2" 0.3" 0.56" Acceptable 

3 80.5'' to 88" 2.7" 7.5" 7.1" 0.2" 0.51" Acceptable 



@Westinghouse 
Page 1 of 1 

Overlay Ultrasonic Examination Indication Report Sheet 

Site: NMP Unit: 1 Sheet Number: 23NMPU1 IND1 

Procedure No. : ER-AA-335-036 Rev.: 5 Overlay Material Thickness: 0.56" Outer 25% of BM Thickness: 0.422" 

Weld No.: N2E Datum 0 Locations: TDC I Nozzle side of Weld Overlay 

[]j]PSI rucJ1s1 []j]overtay Material ~Base Material 
DATUMO w, W• W J 

Examination : Exam Volume : [ ~I ! 
Exam Surface: I D 110 []j]oo 

W Measurments - Axial Distance from Datum 0 to Search Unit exit point 

~ ~I ~ruoo l i..- - w-.-1 w'l MP - Metal Path Note: Layout shown is for . 
L Measurments - Circumferential Distance from Datum 0 to Search Unit Center j i..- .w .~ 

perpendicular (Ax) scans, L • J: ,_ f--- s l J D CJ 

RBR - Remaining Back Reflection For parallel (Gire) scans, L&W J 

SU Dir. - Search Unit Sound Direction measurments will be reversed 

Max Amp WMax Forward Response Backward Response 
L L1 L2 RBR SU Dir. 

Ind. No. %FSH@ Tip or 100% Amp.Drop Tip or 100% Amp.Drop 
Max 100%Amp. 100%Amp. Amp US. OS Probe used Remarks 

Scan Sens. Drop Drop 0 degree CW,CCW w MP W1 MP W2 MP 
1 46% 6.25" 0.55" 6.10" 0.55" 6.40" 0.55" NIA 95.0" 3.5" 56% NIA N21A LOB 
2 52% 6.6" 0.56" 6.45 0.56" 6.75" 0.56" NIA 36.5" 49.3" 30% NIA N21A LOB 
3 40% 2.7" 0.51" 2.6" 0.51" 2.8" 0.51" NIA 80.5 88.0" 40% NIA N21A LOB 
4 50% WGL 1.18" NIA NIA NIA NIA 14" NIA NIA NIA ccw N24AC Remaining Ligament= 0.59" 

Comments : Thickness at Location of indication No. 4 
EXAMINER L...2-.L is 2.28" LEVEL II DATE 411212023 

P. . Joe Serth 

P"ot P ri M•ho= EXAMINER w- LEVEL Ill DATE 411212023 

REVIEWER ~ $- LEVEL Ill DATE 411312023 

REVIEWER /JV CJ.,.,e/ (- )"1//~f~EVEL ~ DATE ~3LZ'12.3 

Authorized Inspection Agency D~1A' tJoA) (Olv'i t/J ~A_ DATE '1/u/z3 



ASME XI (2008 thru 2017) Table IWB-3514-1 Thickness: >1" to <2" 

Plant I Unit: Nine Mile Point I 1 Component: N2E 
Flaw No.: 3 Correct Thickness Range?: Yes 

Flaw Data Rounded Field 
Data Data 

Surface Flaw Analysis 
"a" = (2d+S): 0.100 

Component Thickness "T": 1.70 1.69 a /t %: 5.9 
Flaw Length "I": 6.20 6.20 a / I (Actual): 0.02 

Thruwall Dimension "2d": 0.10 0.10 a/ I (Max): 0.50 
Surface Separation "S": 0.00 0.00 a /I: 0.02 

0.4d: 0.02 :: -: ''.: 
Is "S" < 0.4d?: Yes : ,, Surface Flaw Disposition 
Then Flaw is: Surface Intermediate flaw aspect ratios (all) 

calculated by linear interpolation 
Max Allow a I t % for intermediate Aspect Max 

thickness calculated by Ratio Allow Flaw 
linear interpolation a /I a It% a It% Result 

Aspect Lower Upper Comp. 0.00 10.0 
Ratio Bound Bound Thick. 0.02 10.0 5.9 Accept 
a /I 1.0 2.0 1.7 0.05 10.0 
0.00 10.0 10.0 10 
0.05 10.0 10.0 10.0 Comments: 
0.10 11.3 11.8 11.7 
0.15 13.9 14.4 14.3 
0.20 15.0 15.0 15.0 
0.25 15.0 15.0 15.0 
0.30 15.0 15.0 15.0 
0.35 15.0 15.0 15.0 
0.40 15.0 15.0 15.0 
0.45 15.0 15.0 15.0 
0.50 15.0 15.0 15.0 

Personnel Name Signature Level Date 

Analyst: 
~I' .5 ·f~-23 

Reviewer: Ill; I /. .[19 II'\ -11-2ui 
Reviewer: P J\A)-1 Jki» l ~ tJ I? 1< 1' ,4A11r '1/11/2; 



I N2E Weld Overlay \ 
Indication No. -3 

l+--------2.8" 1 -----7 ~ ~ /'" .. ·.··. .. ' .. ·.·, ~. ·.·· ... -.... .:-.:· .. -.. ·.. ... 

0 .56" 

l 0.62-in-cu 

Nozzle ....... 
Area-with-no-coverage ·due-
to-Lamination-- -0 .62 ·cu -in 

I .-· I 
0 .5" I 

Area-with ·no-coverage-
and ·assume-Planar-Flaw 

.5*-B -* -H -* ·L 
0.5·*-0.2·*-0 .1 -*-6.2 

0.62-cu -in -cu 

OD BASE OF 
MATERIAL 

\ 

2S% OF BASE 
MATERIAL 

' ' ' 

·.:'' 

. I ·'·-· I I I 

0 .98" 

, 0.5'' 1.69" 

' , 
Circumference -~_Q."-on -Overlay 

Examination -Volume 
.98 -* -2.8 -* -96 

259·cu-in 
0.62/259 

Coverage-= -99.8% 

WELD OVERLAY 

\ 
\ 

\ .. 

7 . 1" -0.9" = 6 .2 " 

I ' 11111 111 11111111 11 11 11 11 1111 11111 1111111 111 I ' 111 1111 11111 11 
3 Z I 0 I Z 3 

Safe-End 



6,3" 

NOZZLE N2E 

C-Scan 

o- O" 3• 5· 9" IT 15" 18" 21- 2.- 27" 30" 33" 36" 39" 47" 45" 48'" s1· !>4" 57" 60" 63" 66" 69" n- 15- 78'" 61" 64" 67" 90" 93" 96" X measurement 

1" 

2· 

3" 

:: j WELD NO. !'::/2E Overlay I 
5" 

7" 

6" 

Indications 
1 
2 -· 
3 -------

L-LOCATION 
95" to 3.5" 

36.5" to 49.3" 
80.5"to 88" 

• 

SAFE-END 

B-Scan 
W-LOCATION _QQ Leng!!!_ _ 

6.25" 4.5" ·-
6.6" 12.8" ---------- -------
2.7" 7.5" -__ ...__, __________ -------

1Tected Leng!'!_! Wid1h ~ Depth __ 
4.3" 0.3" 0.55" 

~~:·-=~1·==-~:~: -~=~!-5~~== ---·---- ~ -- -----'------

l T=0.56 



Evaluation Number: SZB N-3 POST SWOL FLAW INDICATION EVALUATION: 
NMP N2 Nozzle 

1.2 Laminar flaws in the weld overlay examination volume shall not exceed 10% of the weld surface area. [Ref. CC N-740-1 3(a)(4)(a)]: 

Indication # 
1 
2 
3 

Measured Area (Measured 
Width x Measured Length) (sq 

in) 
1.3 
3.7 
1.4 

Use combined flaw 1, 2, 3 area- worst case 

Total Laminar Flaw Surface Area: 6.5 sq. in 
Total Weld Overlay Surface Area: 

Weld Overlay Examination Volume Surface Length= 
Number of Circumference Measurements: 
Measured Circumferences (in): 96.00 
Average Circumference of Weld Overlay Examination Volume= 
Total Weld Overlay Surface Area= 787 

Total Laminar Flaw Surface Area/Total Weld Overlay Surface Area(%)= 

sq. inch 

8.20 
1 

96.00 

0.1% 

inch Contour: 

96.00 inch 

ACCEPT ABLE Not necessary to evaluate individual flaws 

1.3 No linear dimension of a laminar flaw ind ication area exceeds 3.0 inches (76mm) or 10% of the nominal pipe circumference, whichever is greater. [RE 

Nozzle Diameter= 
Nominal Pipe Circumference= 
Linear Dimension Criteria: 

Indication # 
1 
2 
3 

Combined 
Laminar 
Indications 
1,2,3 
1,2 

Corrected 
Length@ 

Indication (in) 
4.3 

12.3 
7.25 

4.61 
2.23 

?:. 

30.55 
96.0 
9.6 

inch 
inch 
inch 

Acceptable or 
Unacceptable 
ACCEPTABLE 

UNACCEPTABLE 
ACCEPTABLE 

ACCEPTABLE 
ACCEPTABLE 

(3.0'' or 10% of nominal pipe circumference whichever is greater) 
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June 6, 2023 
REPORT NO. 2300434.401 
REVISION: 1 
PROJECT NO. 2300434.00 
 

Quality Program:  ☒ Nuclear  ☐ Commercial 
 
 
To: Michelle Saunders 
 
From: Dick Mattson 
 
 
Subject: Summary of the Fracture Mechanics Evaluation for the Leak Barrier Weld 

Overlay Repair of the Nine Mile Point, Unit 1 Recirculation Inlet Nozzle N2E 
Safe End-to-Nozzle Dissimilar Metal Weld (32-WD-208) 

 
Reference: Constellation Letter No. NMP1L3519, “Submittal of Emergency Relief 

Request I5R-11 Concerning the Installation of a Weld Overlay on Reactor 
Pressure Vessel Recirculation Inlet Nozzle N2E Safe End-to-Nozzle 
Dissimilar Metal Weld (32-WD-208),” March 30, 2023, ADAMS Accension 
No. ML23089A230 

 
 

This memorandum is being provided in support of Constellation’s response to a commitment in 

the above-referenced proposed alternative: 

 

Commitment: 

 

Nine Mile Point will submit to the NRC a summary demonstrating that the repaired dissimilar 

metal weld (DMW) for recirculation inlet nozzle N2E will perform its intended design function 

after weld overlay installation. This information will be submitted to the NRC within 60 days of 

completing Nine Mile Point, Unit 1’s Refueling Outage 27. 

Attachment 2 of the referenced Constellation letter states that the summary report will include 

residual stress results and crack growth analysis. The results will show that the as-found defect, 



 

June 6, 2023 
Michelle Saunders 

Summary of the Fracture Mechanics Evaluation for the Leak Barrier Weld Overlay Repair of the 
Nine Mile Point, Unit 1 Recirculation Inlet Nozzle N2E Safe End-to-Nozzle Dissimilar Metal Weld 

(32-WD-208) 
 

 

 
 

    Report No. 2300434.401 R1  PAGE | 2 
 
 
 

including growth due to stress corrosion cracking and fatigue, will not lead to a leak condition 

nor adversely affect the integrity of the overlaid weld over an operating period not less than one 

operating cycle (2 years). 

Attachment A to this memorandum provides a summary to satisfy this commitment. 

If you have any questions or comments regarding this summary, please contact one of the 

undersigned. 

 

 

Prepared by:    Verified by:   

 

 

 

 

 

 

 
Richard L. Bax Jr.    Ryan Keller   
Associate    Engineering Analyst   

 
 
 
Verified by:   Approved by: 

 

 

  
Richard A. Mattson P.E.   Richard A. Mattson P.E. 
Senior Associate   Senior Associate 
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Attachment A 
 
Summary of the Fracture Mechanics Evaluation for the Leak Barrier Weld Overlay Repair of the 

Nine Mile Point, Unit 1 Recirculation Inlet Nozzle N2E Safe End-to-Nozzle Dissimilar Metal Weld 

(32-WD-208) 
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1.0 INTRODUCTION 

Nine Mile Point, Unit 1 (NMP-1) applied a “leakage barrier” weld overlay (WOL) on dissimilar 

metal weld (DMW) 32-WD-208 between the reactor pressure vessel (RPV) recirculation inlet 

nozzle (N2E) and the safe end. 

The purpose of this weld overlay is to generate leak tight integrity at the as-found flaw and to 

mitigate any potential future intergranular stress corrosion cracking (IGSCC) in the weld. The 

overlay was installed using an IGSCC resistant weld filler material; Alloy 52M [1]. 

This report, which satisfies one of the NMP-1 commitments of the Relief Request [2], 

summarizes the results of the component specific residual stress analyses and the fracture 

mechanics evaluations. This information is to be submitted within 60 days of completing the 

refueling outage. 

The requirements for design of the weld overlay repair are defined in the Relief Request [2], 

which is based upon ASME Code Case N-740-2 [3], and ASME Code, Section XI, 

Nonmandatory Appendix Q [4]. The analytical basis for the design of the repair is in accordance 

with the requirements of ASME Code, Section XI [4], Article Q-3000(a)(5). “Leakage barrier” 

weld overlay repairs are acceptable long-term repairs for IGSCC flawed weldments if they meet 

a conservative set of design assumptions. The principal design requirements for the thickness of 

the WOL per Appendix Q [4] and the commitments of the Relief Request [2] are as follows: 

1. Appendix Q, Q-2000(d) requires two layers minimum be deposited, which is all that is 

required per Q-3000(a)(5) given that there is only one identified indication, and it is 

axially oriented. Q-3000(a)(5) does limit the axial flaw length to 1.5” and the identified 

indication is 1.65” long [2, Attachment 3, Section 4.0], but relief was requested [2, 

Attachment 3, Section 5.1.3(b)(3)] and subsequently granted.  
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2. In response to RAI-5 [2, Attachment 1], the weld overlay material must be applied such 

that, “At the time of mode change, the axial flaw will not exceed the 75% through wall 

dimension of IWB-3640.” 

3. Following the repair, the surface finish of the overlay must be sufficiently smooth to allow 

preservice and future inservice ultrasonic examinations through the overlay material and 

into a portion of the original base metal. The purpose of these examinations is to 

demonstrate that the overlay design basis does not degrade with time due to flaw 

propagation. 

In addition to providing structural reinforcement to the IGSCC susceptible locations with a 

resistant material, weld overlays have also been shown to produce beneficial residual stresses 

that mitigate IGSCC in the underlying DMWs. The weld overlay approach has been used to 

repair stress corrosion cracking in U.S. nuclear plants on hundreds of welds, and there have 

been no reports of subsequent crack extension after application of weld overlays. Thus, the 

compressive stresses caused by the weld overlay have been effective in mitigating new crack 

initiation and/or growth of existing cracks. 

2.0 ANALYSIS SUMMARY AND RESULTS 

 Weld Residual Stress Analyses 

Weld residual stresses for the as-built WOL for the NMP-1 RPV recirculation inlet nozzle (N2E) 

inboard DMW were determined by detailed elastic-plastic finite element analyses using the 

ANSYS software package [5]. The approach used in the analysis has been benchmarked and 

validated through multiple two-dimensional and three-dimensional ANSYS finite element 

analyses following the guidelines discussed in MRP-316 [6] and MRP-317 [7], and using the 

information provided in the problem statements for mock-up specimens [6, 8, 9] and 

experimental measurements [6]. 
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A two-dimensional, axisymmetric finite element model was developed for the as-built weld 

overlay configuration. For this model, the minimum measured dimensional values were used to 

produce a conservative weld residual stress model (i.e., a smaller overlay produces less 

beneficial compressive stresses). The resulting model is shown in Figure 1. 

The modeling of weld nuggets used in the analysis is illustrated in Figure 2. The model 

simulated an inside surface (ID) repair at the DMW location with a depth of approximately 50% 

of the original wall thickness. This ID weld repair is intended to meet the guidelines of the  

MRP-169 Safety Evaluation Report, Section 3.2.2, paragraph three [10], which states, 

“The residual stress analysis assumes a highly unfavorable, pre-overlay residual stress 

condition which would result from an inside diameter surface weld repair during construction.” 

An analysis is performed to simulate the welding process of the DMW, the 50% ID weld repair of 

the DMW, the adjacent stainless steel weld (SSW) and the WOL welding process. The analysis 

consists of a thermal pass to determine the temperature response of the model to each 

individual weld nugget as it is added in sequence, followed by a non-linear elastic-plastic stress 

pass to calculate the residual stress due to the temperature cycling from the application of each 

nugget weld pass. Since residual stress is a function of the welding history, the stress pass for 

each nugget is applied to the residual stress field induced from all previously applied weld 

nuggets. 

After completion of the weld overlay simulation, the model was then allowed to cool to a uniform 

steady state temperature of 70°F, and then five cycles of “shake down” with normal operating 

temperature and pressure were applied to stabilize the residual stress fluctuations due to stress 

distribution caused by normal operating loads. These “shakedown” cycles are consistent with 

MRP-317, Volume 1, pages 5-8, “Shakedown Evaluation” [7]. 

The resulting residual hoop stresses were evaluated on three paths through the DMW, and will 

be used in the crack growth evaluation. These path definitions are shown in Figure 3. The 

resulting through wall residual hoop stresses along these paths are shown in Figure 4. 
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 ASME Code, Section XI Crack Growth Analyses 

Hoop stresses for the “as-built” WOL for the NMP-1 RPV recirculation nozzle (N2E) DMW were 

determined from finite element analyses for a bounding set of conservative load combinations 

and transients using the ANSYS software package [5]. A “minimum” as-built model was used to 

evaluate the pressure stresses, while a “maximum” as-built model was used to evaluate the 

thermal transient stresses. The “minimum” and “maximum” as-built finite element models are 

shown in Figure 5, with the stress path locations shown in Figure 6. 

The residual stress calculations were then utilized (see Figure 3 and Figure 4), along with 

stresses due to applied loadings and thermal transients (see Figure 6), to demonstrate that a 

100% axial crack (i.e., completely through the base metal) would not grow through the WOL due 

to a combination of fatigue crack growth and IGSCC growth for an operating period not less than 

one operating cycle (2 years). In the fatigue crack growth analysis, the 60-year projected cycles 

for each applied transient were applied. 

IGSCC is active for the evaluated 100% through wall axial flaw at the DMW. This is expected 

given the high tensile hoop stress in the WOL material generated as part of the WOL weld out.  

Figure 7 shows the through wall axial flaw K-distributions at normal operating conditions (NOC) 

for two a/c ratios (a/c=2 and a/c=4) (e.g., for the initial flaw depth of 1.671-inches (100% through 

wall), the flaw length at the inside surface (length = 2c) would be 1.671-inches long or 0.836-inch 

long, respectively). Note that the actual measured flaw length is 1.65-inches.  A review of  

Figure 7 shows that IGSCC would not be present for an axial flaw smaller than ~1.275 inches 

through the thickness (or 76% through wall of the original base metal) for either a/c ratio. In 

addition, the K’s at the inside surface are compressive due to the application of the WOL, which 

will mitigate axial growth due to IGSCC or FCG which makes it highly unlikely that the flaw would 

grow beyond the axial boundaries of the WOL. 

The crack growth results for an initial flaw of 100% of the original base metal thickness (which 

bounds the as-found flaw) are shown in Table 1. At the DMW, the 100% through wall flaw grows 

through the susceptible Alloy 82 “bridge beads” in less than two months (~0.074 inch), primarily 
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due to IGSCC. The growth into the Alloy 52M WOL material slows significantly, as the Alloy 52M 

is an IGSCC resistant material. The flaw growth is calculated to produce a maximum flaw depth 

of 1.756” (a total growth of 0.085” of which 0.011” is in the Alloy 52M material), with a 

corresponding aspect ratio, a/t = 0.803, at the end of the two-year operating period. 

It should be noted that fatigue crack growth is based on a conservative evaluation of the plant 

transients that used bounding thermal transients and yearly cyclic rates based on the projected 

60-years of operating cycles. Thus, the fatigue crack growth results are highly conservative, but 

still only represent a small fraction of the total calculated crack growth.  

Similarly, the assumption was made that the Alloy 52M material is also susceptible to IGSCC, 

though at a much slower rate than Alloy 82/182 (4x10E-9 mm/s = 5.67x10E-7 in/hr =  

4.97x10E-3 in/yr [1]. This assumption generates almost all the crack growth into the Alloy 52M 

weld overlay material. Thus, the reported crack growth in Table 1 is considered highly 

conservative. 
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Table 1.  Crack Growth Results 

Stress 
Path (1) 

WOL Alloy 82 Bridge Bead Weld Layer Alloy 52M Weld Overlay 

Final a/t (2) Initial 
Depth, a 

(inch) 

Final 
Depth, a 

(inch) 

Time 
(months) 

Initial 
Depth, a 

(inch) 

Final 
Depth, a 

(inch) 

Time 
(months) 

P1 1.671 1.741 2 1.744 1.756 24 0.803 

P2 1.671 1.742 2 1.744 1.755 24 0.802 

P3 1.671 1.744 2 1.744 1.755 24 0.802 

Notes: 

1. See Figure 6 for path locations. 
2. 𝑎/𝑡 = depth-to-thickness ratio; 𝑡 = 2.187 inch is the total thickness, including the weld 

overlay, refer to Figure 8. 
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Figure 1:  Finite Element Model of the As-Built “Minimum” WOL for Weld Residual Stresses 
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Figure 2:  Finite Element Model for As-Built “Minimum” WOL Residual Stress Analysis showing 
Nuggets used for Welding Simulation 
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Figure 3:  Path Locations for Through wall Stress Extractions for As-Built “Minimum” WOL Weld 
Residual Stress Analysis 
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Figure 4:  Weld Residual Stress Results along Stress Paths 
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 Minimum “As-Built” 

 Maximum “As-Built” 

Figure 5:  Finite Element Model of the As-Built “Minimum” and “Maximum” WOL for Operating 
Stresses 
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Figure 6:  Path Locations for Through wall Stress Extractions for WOL Operating Stress 
Analyses 
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Figure 7:  K Distributions for Axial Flaw at Steady State Normal Operating Conditions for Path 2 

(Note: WOL interface @ 1.671”) 
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Figure 8:  Dimensions used in Crack Growth Analysis 
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Ultrasonic Examination 
G Constef.lation 

Outage No.: N1R27 
Site/Unit: NMP I _1 ___ _ Procedure: GEH-UT-254 Int I Per: 5/1 

Summary No.: Nl-ISI-209600 Procedure Rev.: 1 Report No.: 1R27-ISI-VE-019 
Workscope: _I_SI _________ _ Work Order No.: C93810476-230 Page: 1 of 1 

Code: ASME Sect XI, 2013Ed Cat/Item: R-A/Rl.16 Location: Drywell 259' 

Drawing No.: _F_4_51_8_3_C_-_07 ______ _ Description: N2E Nozzle-to-Safe End 
System ID: _3_2._0 _____________________________ ....._ _____ __ 

ComponentID: _3_2_-W_D_-2_0_8 ___________________________________ ___ 

Limitations: None 

Comments 
Reference GEH Report No: N1R27-APR-07 for exam results and original signatures. 

See Report: O:\Outage Data\Nlne Mile\N1 RF027\ISl\Scanned Reports 

Results: Accept ~ Reject D 
Percent of Coverage Obtained> 90%: Yes -1000/o Reviewed Previous Data: Yes 

Examiner Level III Signature Exam Date Reviewer Signature Date 

Rachal, Andre' M. 03/26/2023 Fish, Cody A. 03/26/2023 
Examiner Level Signature Exam Date Site Review Signature Date 

N/A Salley, Michael 03/28/2023 
Other Level Signature Date ANII Review Signature Date 

N/A Powers, Brandon 03/28/2023 



• HITACHI REPORT NO.: 
UT EXAMINATION SUMMARY SHEET 

N1 R27-APR-07 

SITE: Nine Mile Point PROCEDURE: GEH-UT-254 VERSION: _ 1_ ORR: NIA 

OUTAGE: NIA 
N1R27 NIA 

SYSTEM: PROCEDURE: NIA VERSION : _MA_ ORR: NIA 
Recirculation NIA 

NIA 
WELD NO.: 32-WD-208 {N2El 

PROCEDURE: NIA VERSION: NIA ORR: NIA 
CONFIGURATION: Safe End to Nozzle NIA 

NIA 

COMPARED TO REPORT#: 
WELD TYPE: 00 OM 0 SM OPERATOR: Jessie Keck LEVEL: II ISl-VE-13-006 

Coltin Berg 11-L 00 CHANGE 0 NO CHANGE WORK ORDER #: C93810476 

Connor Pfeiffer II DATA SHEET NO.(S): APD-07 
Mark Gauthier II NIA 

ANALYST: Andre' Rachal LEVEL: Ill 
CALIBRATION SHEET NO.(S): APC-43 Through APC-48 

During the examination of the above referenced weld, one (1) indication associated with stress corrosion cracking was recorded by the 
"SP2000" Phased Array system utilizing two-dimensional phased array probes. See page two for indication location and parameters. 

Examinations scanning for the detection of circumferential oriented flaws were performed utilizing a mechanical raster pattern and 
phased array focal laws of 30°, 45°, 60°, and 70° longitudinal waves and a 45° shear wave. These examinations were performed from 
both the upstream and downstream sides of the weld. Inside surface geometry, non-relevant indications, embedded reflectors, acoustic 
interface, and beam redirect were recorded during the circumferential flaw examinations. 

Examinations scanning for the detection of axial oriented flaws were performed utilizing line scans and phased array focal laws of 22.5°, 
30°, 37.5°, 45°, and 52.5° longitudinal waves. These examinations were performed in the CW and CCW beam directions from both the 
upstream and downstream sides of the weld skewing ±30° in 2.5° increments. A Non-Geometric Indication, Inside surface geometry, 
non-relevant indications, and embedded reflectors were recorded during the axial flaw examinations. 

Embedded Reflectors 

Multiple embedded reflectors were recorded in the axial and circumferential directions at varying lengths. The embedded reflectors did 
not have any ultrasonically measurable depth dimensions and were not connected to the ID. GEH-UT-254 Version 1 does not require any 
evaluation to be performed on these types of reflectors.See screen prints for examples of embedded reflectors. 

An automated zero degree focal law was created to record thicknesses around the entire length of the weld. 

Weld crown reduction was not performed prior to this examination. The current surface condition met "ground flush" procedural 
requirements. 

Previous data, reports, and drawings were reviewed prior to this summary . 

100% of the Code coverage was achieved, 100% of the Procedural coverage was achieved. 

This examination meets the requirements of the current Appendix VIII program and 1 OCFR Part 50.55a, Industry Codes and Standards, 
amended requirements; and the latest final rule. The examination also meets the requirements of Nine Mile Point Risk-Informed 
In-service Inspection program 

/J • / /,. , / (/" ~~lac 
Ill 3/26/2023 ~/ ~/2t/2o2J Andre' achal Michael Salley DOSE: ~ ---

~ 
LEVEL DATE REVIE~Y/ DA7 3/7 ~ &] Cody Fish II 3/26/2023 Brandon Powers -~}1/ PAGE : 1 OF : 36 --- - - --INDEPENDENT REVIEWER LEVEL DATE ANll DATE 



e HITACHI 

Planar Indication 

2023 Examination Data 

Scan Direction Orientation Indication Location L Length Remaining Ligament Thru-Wall Angles Used Acceptable/Unacceptable 
Length!Thru-wall 

[!NO!i.1-J LJ<cc1LKCW l Axial l sateEndandWeldMatenad 13.95" l 1.65" l .313" J -- 1.52" I 45RL/52RL I NA I 

Flaw thru-wall was figured wi th a thickness of 1.83" . 
L dimensions are from TDC with flow into the nozzle 

An aspect ratio was not performed for this indication based on ASME Section Xl,2013 Edi tion, IWB-3514 
(a) The acceptance standards of IWB-3514 do not apply to planar surface-connected flaws that are in contact with the reactor coolant environment during normal operation and are detected by lnservice examination in the following material 

Report #: N1R27-APR-07 Pagelof 12 



SITE: Nine Mile Point UNIT: 1 
HITACHI • WALL THICKNESS 

PROFILE SHEET OUTAGE.: N1R27 

SYSTEM: Recirculation COMPONENT ID NO.: 32-WD-208 (N2E) 

Position o• go• 180° 270° 

2 

3 

4 

5 

CROWN HEIGHT: Flush 
46mm 46mm 46mm 44mm 

47mm 47mm 47mm 44mm CROWN WIDTH: 48mm 

48mm 48mm 48mm 48mm DIAMETER: 738mm 

46mm 46mm 47mm 43mm 
WELD LENGTH : 2319mm 

46mm I 46mm I 46mm I 43mm 

0 0 XJ.;'-/l.5 

qoo ~~> 

(8D :----- J)Jl/{..J. I 

~70 6 ~~~ 

Andre' Rachal 
GEH REVIEWED BY 

Ill 
LEVEL 

312612023 
DATE 

I 
I.. 

I< 

r1 

1.s· 

,/ ·-1 Safe End 

I COMPONENT 

> 

\ 
\ 

£ 
[3 

·-.'-· 

--·- ~ 

FLOW 

I 

REPORT NO.: 

N1 R27-APR-07 

< 1.5" >I 

------

Nozzle • 
COMPONENT 

'-- ..... - .. --
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• HITACHI 

SYSTEM: Recirculation 

Andre' Rachal 
GEH REVIEWED BY 

Ill 
LEVEL 

SITE: Nine Mile Point 
COVERAGE I PLOT SHEET UNIT: 1 

OUTAGE.: N1R27 

COMPONENT ID NO.: 32-WD-208 {N~E} I CONFIGURATION: Safe End FlD'll 

30RL 
45RL 
60RL 
45SH 

3/26/2023 
DATE 

Flow 

INC/CS 

<t 

1---, 
L __ _ _J 

™ 

30RL 
45RL 
60RL 
45SH 

Procedural Volume Achieved 

Code Volume Achieved 

• 

REPORT NO.: 

30RL 
45RL 
60RL 
45SH 

N1R27-APR-07 

Nozzle 

Nozzle(-) 
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• HITACHI Ultrasonic Data I Scan Parameter Sheet 
(Automated with Phased Array) 

Site: Nine Mile Report No.: N1R27-APR-07 
Unit: 1 Data Sheet No.: APD-07 
Outage: N1R27 Calibration Sheet No.: APC-43 Through APC-48 
Procedure No.: {i.EH-IJ.T-254 Revision I Version: 1 ORR: N/A 

Scan Information 
Component No.: 32-WD-208 (N2E1 System: Recirculation 

Date Time Operator Level 
Examination Start: 311712023 0430 M~/1< Qsrn!hi~r I ~Qnn2r e!§.if!§.r I/Ill 
Examination End: 3/1812023 1055 J.fl.§.§.lfl. Kll§.k 1 ~trnn ~m 11 111-L 

Examination Surface: OD Component Temperature: NIA Thermometer SIN: NIA 

Scan File ID Scan( mm) lndex(mm) Galn:dE Results Comments 
Start SlOD ReaolutlOn S!art .... ResolUtlOn 

30RL LKDN N2E CIRC FLAW -31 60 0.5 0 1272 4 35 C,E,G ... 
45RL LKDN N2E CIRC FLAW -31 59 0.5 0 1272 4 36 CE ... 
60RL LKDN N2E CIRC FLAW -31 58 0.5 0 1272 4 36 c ... 
45SH LKDN N2E CIRC FLAW -31 56 0.5 0 1272 4 33 C.E.K ... 
30RL LKUP N2E CIRC FLAW 31 ·127 0.5 .75 1201 4 36 CE.G . 
45RL LKUP N2E CIRC FLAW 31 -126 0.5 .75 1201 4 37 C.D.E . 
60RL LKUP N2E CIRC FLAW 31 -125 0.5 .75 1201 4 37 C.D . 
45SH LKUP N2E CIRC FLAW 31 ·122 0.5 -75 1201 4 34 CE.K 

30RL LKDN N2E CIRC FLAW-2 -31 60 0.5 1248 2352 4 35 C.E,G . 
45RL LKDN N2E CIRC FLAW-2 -31 59 0.5 1248 2352 4 36 C,E,G . 
60RL LKDN N2E CIRC FLAW-2 -31 58 0.5 1248 2352 4 36 CG . 
45SH LKDN N2E CIRC FLAW-2 -31 56 0.5 1248 2352 4 33 C.E.G,K . 
30RL LKUP N2E CIRC FLAW-2 31 ·127 0.5 1173 2277 4 36 C,E,G . 
45RL LKUP N2E CIRC FLAW-2 31 ·126 0.5 1173 2277 4 37 C.EG . 
60RL LKUP N2E CIRC FLAW-2 31 -125 0.5 1173 2277 4 37 CG . 
45SH LKUP N2E CIRC FLAW-2 31 -122 0.5 1173 2277 4 34 C.E,K . 
RLLKCW N2E AS LKCW ·12 2350 1.5 .e4 56 8 34 B,CE.G . 
RLLKCC N2E AS LKCC 14 2361 1.5 .57 63 8 35 B,C.E,G . 
RLLKCW N2E AS LKCW-SUPP-3 186 486 0.5 .56 64 2 37 B,C,E,G . 
RLLKCC N2E AS LKCC·SUPP-2 214 614 0.5 .56 64 2 35 B,C EG . 

Examination Results Legend 
A - No Recordable Indications E · Inside Surface Geometry I· Counterbore 
B· Non-Geometric Indications F· Outside Surface Geometry J. Shear Component 
C· Non-Relevant Indications G· Embedded Reflectors K· Beam Redirect 
D- Acoustic Interface H· Root Geometry 

Setup Information 
L Zero Reference: Too Dead Center Positive Clrc Flaw Scan/Index Direction: Uostream/Ctockwise with Flow 

W Zero Reference: I Weld Centerline PoslUve Axlal Flaw Scan/Index Direction: Clockwise with Flow/Uostream 
Track Diameter: I 813mm Scanner arm lenath: 457 mm Connauratlon: Safe End to Nozzle 
T&C Performed: I Thicknesses and Contours In All Four Quadrants Track location: 100rnm Upstream of lower odoa of taper 

Scanner: NOVA 
Offsets: 

Comments: Ax Flaw 
LKCW LKCC 

• Load Extension file for correct zero RL RL 
SCAN INDEX SCAN I INDEX 

•• Observed reQalr area in l!QQroximate location of Indication. Omm Omm Omm I Omm 
I 
I 

Clrc Flaw 
LKDN LKUP 

Omm Omm 34 I .75 
I 

I I 

Andre' Rachal !!! 312612023 

Data Analyst Level Date Page ~ of ~ 
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e HITACHI 

45° RL LKUP 32-WD-208 (N2E) 
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e HITACHI 

45° RL LKUP-2 32-WD-208 (N2E) 
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- HITACHI 

60° RL LKUP 32-WD-208 (N2E) 
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e HITACHI 

60° RL LKUP-2 32-WD-208 (N2E) Safe End to Nozzle 
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e HITACHI 

45° Shear LKUP 32-WD-208 (N2E) Safe End to Nozzle 
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e HITACHI 

45° Shear LKUP-2 32-WD-208 (N2E) Safe End to Nozzle 
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e HITACHI 

RL LKCW (All angles all skews) 32-WD-208 (N2E) Safe End to Nozzle 
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e HITACHI 

RL LKCC (All angles all skews) 32-WD-208 (N2E) Safe End to Nozzle 
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• HITACHI ULTRASONIC CALIBRATION DATA SHEET 
(Automated with Phased Array) 

SITE: Nine Mile Point UNIT: 1 CALIBRATION SHEET NO.: APC-43 
REPORT NO.: N1R27-APR-07 

OUTAGE.: N1R27 COMPONENT NO.: 32-WD-208 (N2E} 

PROCEDURE NO.: GEH-UT-254 VERSION:1 DRR: N/A 

Instrument Zetec IT 012az 321128 795170 Ultra Vision 3 .11 R4 Ultra Vision 3.1 OR20 
Manufacturor I Model System Ser1al No. Acquisition Software Version Analysis Software Version 

Search Unit Se nsor Network I 00-011483 {AS} U11FG1 I U11FG2 2x32(2.15mm x 2.4mm) 1.5 MHz MHz. 
Manufacturer I Model Serlal No. # Elements I Size Freq. 

Wedge Contour 30" 22.3° 7° Rexolite 2337m/s 
Diilmii8r Incident Angle Roof Angle Material Voloclty 

Cable 38 ga 50 Ohm Coax. 11 m 1 Couplant Water 
Type Lengttl No. of lntermedato Connectors Type 

Calibration Standard CAL-61 O-CIRC-1 SS NIA "F Thermometer NIA 
Serial No. Matorial Te"""- Serial No. 

CALIBRATION GENERAL 
BLOCK REFLECTOR Timebase: mm Start: 0 Range: 120 

Orientation: CIRC CIRC CIRC CIRC Mode: ~ Half Path 
DIGIIIZEB 

Type: SDH SDH SDH SDH 
Digitizing Freq.: 100 (MHz) 

Depth: mm 41 41 20 10 Acquisition Rate: Max (Hz) 

Amplitude: % 82 81 80 Averaging Type: None 
82 

Data Sample Size: 0 8 Bit [HJ16 Bit 
Sweep: mm 41 41 21 10 Synchro: Pulse 

Skew: • 180 180 180 180 Compression: 5 

PULSEB/BECEIVER Gain: dB 32 34 34 34 
CONFIG!.!RA TIQN 

Angle Used: • 30 45 58 68 Phased-arra~ Pitch/Catch 

[8jDepth O Metal Path PULSEB 

CALIBRATION VERIFICATION Pulser Element #: 1 Pulse Width: 330 (ns) 

lnltlal Voltage: 75 (V) Pulse Shape: NIA 
lnltlal Calibration Verified Vo rifled Vorlfied Veriflad Fina I Calibration RECEIVER Check 

TI ma 1800 1802 0300 NIA NIA IUA 1612 Receiver Element#: 33 

Date 3-16-23 3-1 6-U 3-17-23 NIA NIA NIA 3-17-23 Scale Type: Linear 

Block CAL-610· CIRCl~X· CIRCIAX- NIA NIA NIA CIR CIAX· Rectification: Bipolar 
CIRC·I 2•-0t 2• -01 2• -01 

Sweep(mm) See Above 27 27 NIA NIA tUA 27 FILTERS 

Amplitude % so·~ @I '8'.4@ Input Fiiter: Band Pass 1 MHz-5MHz 
dB See Above 50'.4@10dB 10dB NIA NIA NIA !OdB 

Smoothing: 2.0 MHz 
Operator JK/MG JKIMG MG NIA NIA NIA JK 

Notes 
RL LKDN AS PROBE 

~5°RL on 1" Radius used for calibration verification and final 
Velocity: m/sec 5770 Wedge Delay: µsec 2.00 

~alibration. 

Wave Type: ~Longitu~lna l 0 Shear 

Cable Element Check Sat: ~ All Laws: Checked: ~ 
Unchecked: 0 

Jesse Keck II 3/17/2023 Andre' Rachal Ill 3/26/2023 PAGE:...1Q_ OF 2§_ 
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• HITACHI ULTRASONIC CALIBRATION DATA SHEET 
(Automated with Phased Array) 

SITE: Nine Mile Point UNIT: 1 CALIBRATION SHEET NO.: APC-44 
REPORT NO.: N1 R27-APR-07 

OUTAGE.: N1R27 COMPONENT NO.: 32-WD-208 {N2E} 

PROCEDURE NO.: GEH-UT-254 VERSION: 1 DRR: N/A 

Instrument Zetec I To~az 32/128 795170 Ultra Vision 3.11 R4 UltraVision 3.10R20 
Manufacturer I Model System Serial No. Acquisition Software Version Analyala Software Veralon 

Search Unit Sen sor Network I 00-011483 (AS) U11FG1 I U11FG2 2x32{2.15mm x 2.4mm) 1.5 MHz MHz. 
Manufacturer I Model Serial No. # Elemonts I Size Freq. 

Wedge Contour 30" 22.3° 7• Rexolite 2337m/s 
Diameter Incident Angle Roof Angle Mato ria l Voloclty 

Cable 38 ga 50 Ohm Coax. 11 m 1 Couplant Water 
Type Length No. of lntermeclate Connector& Type 

Calibration Standard CAL-61 O-CIRC-1 SS N/A ' F Thermometer NIA 
Serial No. Material Temp. Serial No. 

CALIBRATION GENERAL 
BLOCK REFLECTOR Timebase: mm Start: 0 Range: 120 

Orientation: CIRC Mode: ® Half Path 
OIGIIIZEB 

Type: SDH (MHz) Digitizing Freq.: 100 

Depth: mm 41 Acquisition Rate: Max (Hz) 

Amplitude: % 81 Averaging Type: None 

Data Sample Size: OB Bit 0016 Bit 
Sweep: mm 41 Synchro: Pulse 

Skew:• 180 Compression: 10 

eUl.SEBLBECEl\lEB Gain: dB 30 CONFIGURATION 

Angle Used: • 45 Phased-arra}'. Pitch/Catch 

~Depth 0 Metal Path eul.SEB 

CALIBRATION VERIFICATION Pulser Element#: 1 Pulse Width: 330 (ns) 

lnltlal Voltage: 75 (V) Pulse Shape: N/A 
lnltlal Callbrallon Verified Verified Verified Verified Final Callbratlon RECEIVER Check 

Time 1003 1104 0300 NIA NIA tUA 1612 Receiver Element #: 33 

Date 3·1'·23 3.19.13 3.17.23 NIA NIA II/A 3-17-23 Scale Type: Linear 

Block CAL.elO· CIRCIAX· CIRC/AX· NIA NIA II/A CIRCIAX· Rectification: Bi~olar 
CIRC-1 u..ot 24 ..01 24.01 

Sweep (mm) 41 2• 24 NIA NIA IUA 24 FILTERS 

Ampllludo% 30% @1 2B%@l Input Fiiter: Band Pass 1 MHz-SM Hz 
dB 31% g 30dB 27%@1 IOdB 10d 9 NIA NIA NIA 10dB 

Smoothing: 2.0 MHz 
Operator JKICB JKICB MG NIA NIA WA JK 

Notes 
SH LKDN AS PROBE 

1" Radius used for calibration verification and final calibration. 
Velocity: m/sec 3150 Wedge Delay: µsec 2.00 

Wave Type: 0 Longitudinal ~Shear 

Cable Element Check Sat: ~ All Laws: Checked: ~ 
Unchecked: D 
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• HITACHI ULTRASONIC CALIBRATION DATA SHEET 
(Automated with Phased Array) 

SITE: Nine Mile Point UNIT: 1 CALIBRATION SHEET NO.: APC-45 
REPORT NO.: N1 R27-APR-07 

OUTAGE.: N1R27 COMPONENT NO.: 32-WD-208 {N2E} 

PROCEDURE NO.: GEH-UT-254 VERSION: 1 DRR: N/A 

Instrument Zetec I T 012az 32/128 795170 Ultra Vision 3.11 R4 UltraVision 3.10R20 
Manufactunlr I Model System Serial No. Acquisition Software Version Analysis Software Version 

Search Unit Sensor Network I 00-011483 {AS} U11JL 1 I U11JL3 2x32{2.15mm x 2.4mm) 1.5 MHz MHz. 
Manufacrurer I Model Serial No. # Elements I Size Froq. 

Wedge Contour 30" 22.3° 7• Rexolite 2337m/s 
Cii8rilei&r Incident Angle Roof Angle Material Voloclly 

Cable 38 ga 50 Ohm Coax. 11 m 1 Couplant Water 
Type l..engttl No. of lntermeclate Connectors Type 

Calibration Standard CAL-61 O-CIRC-1 SS N/A •f Thermometer NIA 
Sonal No. Material Tell"fl. Ser1al No. 

CALIBRATION GENERAL 

BLOCK REFLECTOR Timebase: mm Start: 0 Range: 120 

Orientation: CIRC CIRC CIRC CIRC Mode: ~ Half Path 

OIGIIIZEB 
Type: SDH SDH SDH SDH (MHz) Digitizing Freq.: 100 

Depth: mm 41 41 20 10 Acquisition Rate: Max (Hz) 

Averaging Type: None 
Amplitude: % 82 83 80 80 

Data Sample Size: 0 8Bit ~16 Bit 
Sweep: mm 41 41 20 10 Synchro: Pulse 

Skew: • 0 0 0 0 Compression: 5 

PULSEBLBECEIYEB 
Gain: dB 31 34 33 34 

CONFIGURATIQN 

Angle Used: • 30 45 58 68 Phased-arra;t Pitch/Catch 

[&]Depth 0 Metal Path PULSER 

CALIBRATION VERIFICATION Pulser Element#: 65 Pulse Width: 330 (ns) 

Initial Voltage: 75 (V) Pulse Shape: NIA 
Initial Calibration Verified Verified Verified Verified Final Calibration RECEIVER Check 

TI me 1753 1757 0 305 NIA N/A NIA 1614 Receiver Element#: 97 

Date 3-16-23 3-1 6-13 3-17-2 3 NIA NIA NIA 3-17-23 Scale Type: Linear 

Block CAL-610· CIRCIAX· CIRCIAX· NIA NIA WA CIRCIAX· Rectification: Bieolar 
CIRC-1 2'-0t 2'-01 2 .C-01 

Sweep(mm) Set Abov• 26 2t NIA NIA WA 26 
FILTERS 

Amplitude% 50%@ '9%@1 Input Filter: Band Pass 1 MHz-5MHz 
dB Su Abovt: 50%@ 10 dB 10dB NIA NIA NIA 10dB 

Smoothing: 2.0 MHz 
Operator J KICB JKICB MG NIA NIA NIA JK 

Notes 
RL LKUPAS PROBE 

l45°RL on 1" Radius used for calibration verification and final 
Velocity: m/sec ca libration. 

5770 Wedge Delay: µsec 2.00 

Wave Type: ~Longitudinal O shear 

Cable Element Check Sat: ~ All Laws: Checked: ~ 
Unchecked: D 
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• HITACHI ULTRASONIC CALIBRATION DATA SHEET 
(Automated with Phased Array) 

SITE: Nine Mile Point UNIT: 1 CALIBRATION SHEET NO.: APC-46 
REPORT NO.: N1R27-APR-07 

OUTAGE.: N1R27 COMPONENT NO.: 32-WD-208 (N2E} 

PROCEDURE NO.: GEH-UT-254 VERSION: 1 DRR: N/A 

Instrument Zetec I To~az 32/128 795170 UltraVision 3.11 R4 Ultra Vision 3.1 OR20 
Manufacturer I Model System Serial No. Acquisition Software Version Analysis Software Version 

Search Unit Sensor Network I 00-011483 {AS} U11Jl 1 I U11JL3 2x32(2.15mm x 2.4mm) 1.5 MHz MHz. 
Manufacturer I Model Serial No. # Elements I Size Freq. 

Wedge Contour 30" 22.3° 7• Rexolite 2337m/s 
OiiiTiiiOr Incident Angle Roof Angle Material Veloclty 

Cable 38 ga 50 Ohm Coax. 11 m 1 Couplant Water 
Typo Length No. of lntermeciate Connectors Typo 

Calibration Standard CAL-61 O-CIRC-1 SS N/A "F Thermometer NIA 
Serial No. Material Te1T'4>- Serial No. 

CALIBRATION GENERAL 
BLOCK REFLECTOR Timebase: mm Start: 0 Range: 120 

Orientation: CIRC Mode: ~ Half Path 
OIGIIIZl:B 

Type: SDH (MHz) Digitizing Freq.: 100 

Depth: mm 41 Acquisition Rate: Max (Hz) 

Amplitude: % Averaging Type: None 
83 

Data Sample Size: 0 8 Bit ~16 Bit 
Sweep: mm 41 Synchro: Pulse 

Skew:• 0 Compression: 10 

PULSl:B/Bl:Cl:IVE:B 
Gain: dB 29 CONF1!;2URATION 

Angle Used: • 45 Phased-arra~ Pitch/Catch 

(8] Depth D Metal Path PULSl:B 

CALIBRATION VERIFICATION Pulser Element#: 65 Pulse Width: 330 (ns) 

Initial Voltage: 75 (V) Pulse Shape: NIA 
Initial Calibration Verified Verified Verified Verified Flnal Calibration RECEIVER Check 

Time 1754 1756 0305 NIA NIA WA 1614 Receiver Element#: 97 

Date 3-16-23 3-16-13 3·17-23 NIA NIA NIA 3-17-23 Scale Type: Linear 

Block CAL-610· CIRCIAX· CIRCIAX- NIA NIA NIA CIRCIAX· Rectification: Bipolar 
CIRC-1 24-0t 24.01 24-01 

Sweep(mmt 41 23 23 NIA NIA NIA 23 FILTERS 

Amplhudo% 33%@ 32%@ Input Filter: Band Pass 1 MHz-5MHz 
dB 83%@ 29dB 3211.@10d8 10d8 NIA NIA NIA 10dB 

Smoothing: 2.0 MHz 
Operator JK/CB JK/ CB MG NIA NIA NIA JK 

Notes 
SH LKUPAS PROBE 

1" Radius used for calibration verification and final calibration. 
Velocity : m/sec 3150 Wedge Delay: µsec 2.00 

Wave Type: 0 Longitudinal ~Shear 

Cable Element Check Sat: ~ All Laws: Checked: ~ 
Unchecked: D 
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• HITACHI ULTRASONIC CALIBRATION DATA SHEET 
(Automated with Phased Array) 

SITE: Nine Mile Point UNIT: 1 CALIBRATION SHEET NO.: APC-47 
REPORT NO.: N1R27-APR-07 

OUTAGE.: N1R27 COMPONENT NO.: 32-WD-208 (N2E} 

PROCEDURE NO.: GEH-UT-254 VERSION:1 ORR: N/A 

Instrument Zetec I To~az 321128 795170 UltraVision 3.11 R4 Ultra Vision 3.1 OR20 
Manufacturer I Model System Serlal No. Acquisition Software Version Analysis Software Version 

Search Unit Sensor Network I 00-011483 {AS! U11JL6 / U11JL7 2x32(2.15mm x 2.4mm) 1.5 MHz MHz. 
Manufacturer I Model Serial No. # Elements I Slzo Freq. 

Wedge Contour 30" 15° o· Rexolite 2337m/s 
Diiiiii8ler Incident Angle Roof Angle Material Velocity 

Cable 38 ga 50 Ohm Coax. 11 m 1 Couplant Water 
Type Length No. of lntannedlato Conneclonl Type 

Calibration Standard CAL-61 O-AX-1 SS NIA 'F Thermometer N/A 
Serial No. Material Te11'4l. Serial No. 

CALIBRATION GENERAL 

BLOCK REFLECTOR Timebase: mm Start: 0 Range: 120 

Orientation: A x Mode: 00 Half Path 

QIGIIIZEB 
Type: SDH (MHz) Digitizing Freq.: 100 

Depth: mm 41 Acquisition Rate: Max (Hz) 

Amplitude: % 81 
Averaging Type: None 

Data Sample Size: ~8 Bit 016 Bit 
Sweep: mm 41 Synchro: Pulse 

Skew:• 0 Compression: 5 

Gain: dB eULSEBLBECEl~EB 31 
CONFl~URATION 

Angle Used: • 37.5 Phased-arra~ Pitch/Catch 

[g]oepth 0 Metal Path eULSEB 

CALIBRATION VERIFICATION Pulser Element#: 1 Pulse Width: 330 (ns) 

Initial Voltage: 75 (V) Pulse Shape: NIA 
Initial Calibration Verified Verified Verified Verified Final Calibration RECEIVER Chock 

Tlme 1732 173l 1629 NIA NIA NIA 0550 Receiver Element#: 33 

Date 3·16-23 3-16-13 3-17-23 NIA NIA NIA 3·18-23 Scale Type: Linear 

Block CAL-610-AX-1 CIRCIAX- CIRC/AX- NIA NIA NIA CIR Cl AX· Rectification: Bipolar 
2(.01 24.01 24.0t 

Sweep(mm} 41 26 26 NIA NIA NIA 26 FILTERS 

Ampllludt % 42% @ 40%@ Input Filter: Band Pass 1 MHz-5MHz 
dB at% C!J 31dB 42% @10dB 10dB NIA NIA NIA 10dB 

Smoothing: 2.0 MHz 
Operator JK/CB JK/CB JK NIA N/A WA CP 

Notes 
RL LKCWAS PROBE 

37.5° on 1" Radius used for calibration verification and final 
Velocity : m/sec 5770 Wedge Delay: µsec 1.80 calibration. 

Wave Type: OOLongitudlnal Oshear 

Cable Element Check Sat: 00 All Laws: Checked: 00 
Unchecked: 0 
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• HITACHI ULTRASONIC CALIBRATION DA TA SHEET 
(Automated with Phased Array) 

SITE: Nine Mile Point UNIT: 1 CALIBRATION SHEET NO.: APC-48 
REPORT NO.: N1R27-APR-07 

OUTAGE.: N1R27 COMPONENT NO.: 32-WD-208 (N2E} 

PROCEDURE NO.: GEH-UT-254 VERSION: 1 DRR: N/A 

Instrument Zetec IT 012az 321128 795170 UltraVision 3.11R4 Ultra Vision 3.1 OR20 
Manufacturer I Model System Serial No. Acquisition Software Version Analysis Software Version 

Search Unit S ensor Network I 00-011483 {AS! U11CFD/ U 11CFE 2x32(2.15mm x 2.4mm) 1.5 MHz MHz. 
Manufacturer I Model Serial No. # Elements I Size Freq. 

Wedge Contour 30" 15° o· Rexolite 2337mls 
Diameter Incident Angle Roof Angle Material Velocity 

Cable 38 ga 50 Ohm Coax. 11 m 1 Couplant Water 
Type Length No. of lnterme<iato Connectors Type 

Calibration Standard CAL-61 O-AX-1 SS NIA •F Thermometer NIA 
Serial No. Material Temp. Serial No. 

CALIBRATION GENERAL 
BLOCK REFLECTOR Timebase: mm Start: 0 Range: 120 

Orientation: Ax Mode: 00 Half Path 
l:!IGIIIZEB 

Type: SDH (MHz) Digitizing Freq.: 100 

Depth: mm 41 Acquisition Rate: Max (Hz) 

Amplitude: % 80 
Averaging Type: None 

Data Sample Size: @8Blt 0 16 Bit 
Sweep: mm 41 Synchro: Pulse 

Skew: 0 180 Compression: 5 

Gain: dB EULSEBLBECEl~EB 32 CONFIGURATION 

Angle Used: • 37.5 Phased-arra}'. Pitch/Catch 

~Depth O Metal Path EULSER 

CALIBRATION VERIFICATION Pulser Element#: 65 Pulse Width: 330 (ns) 

lnlUal Voltage: 75 (V) Pulse Shape: NIA 
Initial Calibration Verified Voriflod Veriliod Verified Final Calibration RECEIVER Check 

TI me 1735 1736 1630 NIA NIA II/A 0550 Receiver Element #: 97 

Date 3-16-23 3-18-13 3.17.23 NIA NIA ti/A 3-18-23 Scale Type: Linear 

Block CAL·610·AX·1 CIRCJ.AX· CIRCIAX· NIA NJA fUA CIRC/AX- Rectification: Bi~olar 
2 .. -01 24.()1 24-0t 

Sweep{mm) 41 25 25 NJA NJA ti/A 25 FILTERS 

Amplitude% 4211.C!I 35% im Input Filter: Band Pass 1 MHz-5MHz 
dB 80% C!l 32dB 42%@ 10dB 10dB NJA NJA NIA 10dB 

Smoothing: 2.0 MHz 
Operator J K/CO J K/CB JK NIA NIA NIA CP 

Notes 
RL LKCC AS PROBE 

37.5° on 1" Radius used for calibration verification and final 
Velocity: m/sec 5770 Wedge Delay : µsec 1.80 calibration. 

Wave Type: 00 Longltudinal 0 Shear 

Cable Element Check Sat: 00 All Laws: Checked: ~ 
Unchecked: D 
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HITACHI SCAN PLAN 32-WD-208 (N2E) 

Raster Scan Line Scan 

Index Scan Index Scan 

• • 
- - -'-F--'low"-'--- --

Ultrasound 

,,_ ___ _ 

Upstream 
Component 

------!-------

Procedure : 

Sito / Unit : 

Wold/D.: 

Dual Side Access : 
Complete P/po: 

GEH-UT-254 Vt 

Nine Mile Unit 1 
32-WD-208 (N2E) 

Yos 
Yes 

Lp 

SCANNING SEQUENCES CIRCUMFERENTIAL FLAWS 

Scan I Probe Skow Probe 
Type 

Min TB Max TB 

Start 
(mm) (mm) (mm) 

Lkuo 0' Skow AS 113 158 45 

Lkdn 180' Skew AS 113 158 -45 

Max Scan Speed 75 mm/see 

SCANNING SEQUENCES AXIAL FLAWS 

Scan I Probe Skew Probe 
Type 

Min TB Max TB 

Start 
(mm) (mm) (mm) 

RL Lkcw O' Skew AS 113 158 0 

RL Lkcc 180' Skew AS 113 158 0 

Max Scan Speed 15 mm/sec 

Encoder Counts C/rc : ___ .::;2l>:.:S __ _ 

Encoder Counts Trans : ___ .::;29:.:S __ _ 

Data Analyst : Andre' Rachal 

Report#: N1 R27-APR-07 

Scan 

Maximum 
Range Resolution 
(mm) (mm) 

180 1.0 

83 1.0 

Scan 

Maximum 
Range Resolution 
(mm) (mm) 

2344 2.0 

2344 2.0 

Component Thickness t : 
Component Nominal OD : 
CL to Wold Toe Upstream Side (Wp) : 

CL to Weld Toe Downstream Side (Wn) : 
Access Limitation Upstream Side (Lp) : 

Access Limitation Downstream Side (Ln) : 
Weld Length: 

Index Number of 

Maximum Scan Lines 
Start Ran go Rosolution 
(mm) (mm) (mm) 

0.0 2344.0 6.0 NIA 

o.o 2344.0 5.0 NIA 

Index Number of 

Scan Lines 
Start Range Resat. 
(mm) (mm) (mm) 

-.32.0 IU.O 9.1 8 

·32.0 64.0 9.1 8 

Date : 312512023 

45.0 mm 

738.0 mm 
24.0 mm 
24.0 mm 
70.0 mm 

175.0 mm 
2319.0 mm 

Done? 
(OK I N/A) 

OK 

OK 

Done? 
(OK I N/A) 

OK 

OK 
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