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Charge Question #2

Has the design been shown to meet the requirements?
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Verifications increase confidence and FAT = occurs at fabricator

FAl (dimensional inspections)

reduce risk as the project progresses Leak test

Hold points, etc.
* Requirements are verified across the project life to reduce risk

Installation testing occurs at MUTS

* Many requirements have several verifications from design to installation Leak testing

« Most requirements are verified at FDR & fabrication readiness (PRR) Flow testing, blowdown, etc.
Rotation test

* Many requirements cannot be ($) verified with physical hardware Maintenance plan

(seismic)

Verification Plan & Progress

160

Integrated system test — In core vessel

INot S.03.02 scope!

» Leaktest
* Rotation test g i

e Maintenance demonstration s
e |nstallation validation

e Planned

40

20

0
SRR FDR PRR FAT Installation Test Integrated System Test
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The Target Assembly Approach to requirements & verification

* Requirements were constructed to provide clarity
* Clearrequirements guide the work
* Clearrequirements provide a clear “finish line” for the design
« Clarity can go beyond the intended scope ($$) of the project
* \Verification was intentionally strict

* Requirement-by-requirement verification was performed and treated as hard thresholds. Near misses were not
rounded into passes. The near misses are captured for clarity.

* Notall “failures” are equal . . .
Near miss on a conservative requirement
e |ocalized technical shortfalls

* Maintainability/replacement time issues

Arguably a project GOAL with an overzealous
* Transport/disposalissues deployment

Waste and transport agreements cannot be firmly
%OAK RIDGE negotiated (verified) 10+ years in advance
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S.03.02 - Target Assembly Verification Plan & Status

Item Target Assembly

WBS S.03.02

Lead Aaron Jacques
Date  8/5/2026 6/2/2000 Reqmts Review 8/13/2026 | 7/1/2024 | Final Design Review | 8/13/2026 | 8/14/2026 | Dwg release 8/14/2027 | 8/14/2026 Vendor 8/14/2027 | 8/14/2026 MUTS 8/14/2027 | 8/14/2026 | In Core Vessel 8/14/2027

SRR FDR PRR FAT Installation Test Integrated System Test
| D N ame ID Method STATUS Date ID Method STATUS Date ID Method STATUS Date ID Method STATUS Date ID Method STATUS Date ID Method STATUS Date

10958 [1S.03.02-109581 MAWP - Target Assemblv - - 11184 Analysis PASSED | 7/27/2026 | 11184 Analysis Not Run = = = = = 10981 Test Not Run - - - - =
10953 [[S,03.02-109531 Assemblv Blow Down Level - = 10974 | Inspection PASSED | 7/24/2026 | 10974 [ Inspection Not Run - - - - - - - 10986 |Demonstral NotRun =
10948 [1S 03.02-10948] Water leak rate = = - = = z - - - - - - - - - 10975 Test Not Run - - - 5 =
10947 {[S.03.02-109471 Material radiation damage - - 10972 Analysis PASSED | 7/24/2026 | 10972 Analysis Not Run - - - - - o o o o -
10836 [[S.03.02-10836] Permit MRA Vertical Removal - - - 10935 | Inspection PASSED | 7/24/2026 | 10935 Inspection Not Run - - - - - 10985 Not Run - - - - -
10793 [[S.03.02-107931 Upper Mounting point - Vertical = = = = = - - - - - - - 10976 Test Not Run - 10999 Not Run =
10792 |[S.03.02-107921 Snubber Nominal Gap - = = 2 10918 | Inspection | PASSED |7/24/2026 | 10918 | Inspection | NotRun - - 5 5 - - , 5 5 B N _ N
10791 [1S.03.02-107911 Snubber Nominal Gap -Vertical - = 10918 | Inspection PASSED | 7/24/2026 | 10918 [ Inspection Not Run - - - = = - - N _
10735 |[S.03.02-107351 Lower restraint - adiustment = = 10919 | Inspection | PASSED |7/24/2026 | 10919 | Inspection | NotRun - - - - 2 2 5 5 5 _ N N
10734 [1S,03.02-107341 Mid-height location - Profile - - - - - 10926 | Inspection | NotRun - - - B _ _ N .
10733 _[[S.03.02-10733]1 Mid-Height locations - Radial = = - 11185 Analysis PASSED | 7/31/2026 | 11185 Analysis Not Run - - - - - 10990 Test Not Run - - - -
10732 {1S.03.02-107321 Foot location - Radial = - 11186 | Analysis PASSED | 7/31/2026 | 11186 Analysis Not Run - - - 5 - - - = o
10731 |1S.03.02-107311 Footlocation - Vertical = E = 11187 | Analysis | PASSED |7/31/2026 | 11187 | Analysis Not Run - 5 5 5 - - _ 5 5 N N N
10713 |[S.03.02-10713] Foot location - Radial - - 11188 [ Analysis PASSED | 7/31/2026 | 11188 Analysis Not Run - - = 5 5 B B B _
10702 ([S.03.02-10702] Foot location - Vertical - - - 11189 | Analysis PASSED | 7/31/2026 | 11189 Analysis Not Run o a a - - - B B B _ _ B
10701 [1S.03.02-107011 Foot location - Profile = = = - - - 10926 | Inspection Not Run - - = = B B B B B _
10699 [[S.03.02-106991 Upper mounting point - - - 1997 | Inspection PASSED | 7/24/2026 | 1997 Inspection Not Run - - - - - - - - - 10999 Not Run -
10698 [[S.03.02-106981 Structural capacitv during. - - 11190 Analysis Not Run - 11190 Analysis Not Run - - - o B B N - -
10693 _[[S.03.02-10693]1 Mid-height locations - Radial - - - 11191 [ Analysis PASSED | 7/31/2026 | 11191 Analysis Not Run o 5 B B B B B R R N N 5
10677 __{1S.03.02-106771 Vertical Deflections During - = 11192 Analysis PASSED | 7/31/2026 | 11192 Analysis Not Run - - - = o > B - _
10676 [[S.03.02-106761 Radial Deflections During o ° - 11193 Analysis PASSED | 7/31/2026 | 11193 Analysis Not Run - - - - - 10993 Test Not Run - - = -
10674 [[S.03.02-10674]1 Profile Tolerance - = 2049 | Inspection PASSED | 7/24/2026 | 2049 Inspection Not Run - - - 10993 Test Not Run - - -
10646 [[S,03.02-106461 Upper mounting point - - = = 2 o = = = = = - - - - - - 10976 Test Not Run - - - =
10213 [[S.03.02-102131 Disposal Preparation & 1844 Closure PASSED 4/3/2024 - - = = = - - - N N - _ N N - N
3727 |[S.03.02-37271 Positive Engagement - - - 3732 | Inspection PASSED | 7/24/2026 | 3732 Inspection Not Run - - - - - 10982 Demonstration NotRun - - - -
3599 [[S.03.02-35991 Homing Position = = 3730 | Inspection | PASSED [7/24/2026 | 3730 Inspection Not Run - - - 10989 Demonstration Not Run = E B
3598 |[S.03.02-35981 Angular Resolution = = = 3731 | Inspection | PASSED |7/24/2026 | 3731 | Inspection | NotRun - - 5 = - - . . 5 B 5 N
3597  [[S.03.02-35971 Start-up Time - - - - 3733 Analysis PASSED | 7/24/2026 | 3733 Analysis Not Run - 10984 |Demonstratio| NotRun 10984 Demonstration Not Run - - -
3198  |[S.03.02-3198] Maintenance and Lifetime 3201 Closure PASSED [ 2/19/2024 - - - - - - - - - - - - 2087 Test Not Run : B B .
3006 1[S.03.02-30061 Design Loads and Acceptance - - - o 11209 Analysis PASSED | 7/27/2026 | 11209 Analysis Not Run - - - - - - - - - =
2078 |[S.03.02-2078] Water Tube Spacing = - 2079 | Inspection | PASSED |[7/24/2026 | 2079 [ Inspection | NotRun - 10983 | Inspection Not Run - - - - - - - -
1965 [S.03.02-19651 Segment Rotation Sensor - = 1971 Inspection PASSED | 7/24/2026 1971 Inspection Not Run - 3477 Demonstratio Not Run 3477 Demonstration Not Run - - -
1695 [[S.03.02-16951 Shaft Qutline - - - 2049 | Inspection PASSED | 7/24/2026 | 2049 Inspection Not Run - 2050 Test Not Run - 10980 Test Not Run - - - -
1627 |[S.03.02-16271 Isolation Jumper Position - - 1969 | Inspection PASSED | 7/24/2026 | 1969 Inspection Not Run - 1970 |Demonstratio| NotRun 1970 Demonstration Not Run - - -
1566 [[S.03.02-15661 Hot contact - - - - 1946 Analysis PASSED | 7/24/2026 | 1946 Analysis Not Run = = 5 5 - - B B B : a .
1565 [[S,03.02-15651 Blowdown Capability 1948 Closure PASSED 4/3/2024 - - - S - - - - - - 1947 Demonstration Not Run - - -
1564 |[S.03.02-15641 Max Temperature without = = = = 3475 | Analysis | PASSED [7/24/2026 | 3475 Analysis NotRun - - 5 = 5 5 . 5 5 5 N N
1546 [[S.03.02-15461 Shaft Extraction = = = E 1858 | Inspection | PASSED [7/24/2026 | 1858 Inspection Not Run - - - = = . B B _
1543  11S.03.02-15431 Spurious Stop Survival 1853 Closure PASSED [ 2/21/2024 - - - - - - - - - - - - 10988 Demonstration | NotRun . . B _
1499  [1S.03.02-14991 Failure Indication 1821 Closure PASSED | 2/21/2024 - B B B B . . B . . . . .
1493  [[S.03.02-1493] Coating Interface 1834 | Closure PASSED | 4/3/2024 5 5 B B B B Z . . . . . . . . N .
1490 _[1S.03.02-14901 Remote Handling Interface 1827 Closure PASSED [ 5/14/2024 - - - - - - 5 . B B B B B
1489 b 1835 Closure PASSED 4/3/2024 - = o - B B - - _ _ _ _ _ - - ~ ~ T N
1487 11S.03.02-1487] Max Pressure drop - - = o 1829 Analysis PASSED | 7/26/2026 | 1829 Analysis Not Run - - - 10979 Test NotRun = = -
1482  |[S.03.02-1482]1 Imposed forces - = - - 11194 [ Analysis PASSED | 7/27/2026 | 11194 Analysis Not Run B B B B B R R B B 5 5 5
1481 [S.03.02-1481]1 Interface Geometry 1840 Closure PASSED 5/14/2024 - - - - - = = B B - - _ _ _ _ B - _ _
1480 |[S.03.02-14801 Leak Rate 1839 | Closure | PASSED [ 4/2/2024 - - - = - - - - 10987 Test NotRun - - - - - 10987 Test NotRun -
1455 |[S.03.02-1455]1 Match Neutronic Model 3002 Inspection PASSED 7/24/2026 [ 3002 Inspection PASSED | 7/24/2026 - - - - = = = - B B _ _ _ - _
1454  [1S.03.02-1454] Radiati v - - - - 1792 | Inspection | PARTLY [7/24/2026 | 1792 | Inspection | NotRun - - - . - B B . . . N .
1452 |[S.03.02-1452] Availabilitv Goal 1790 Closure PASSED | 2/19/2024 - - - - = = o o o _ B R R N N N
1449  |1S.03.02-1449] Disnosal Path 1787 Closure PASSED 4/3/2024 3665 Analysis FAILED 8/5/2026 3665 Analysis Not Run = = o > N N - N - - - z
1447 _[[S.03.02-14471 Operational Lifetime 1783 Closure PASSED | 4/2/2024 - - - - = 5 5 - B , B B . . B, "
1446  |[S.03.02-1446] Minimize Contamination 1782 Closure PASSED 2/22/2024 - - - S o - - - - - _ _ N N N N ~
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Notes  mygpe

1449 Allitems.... Replacement and disposal path Fail
Drive Requirements Segment Requirements
D [Text Evaluatedas D [text Evaluatedas
11214  Disposal Site Pass 11214  DisposalSite Pass
10214 Transportation in 3-60B  Fail 10222 Transportation in 3-60B  Fail

The 3-60B “no sources of neutron radiation” needs to be clarified with
Energy Solutions

5.2.2 Neutron Sources

There are no sources of neutron radiation in the radioactive materials to be carried in the 3-60B
cask.
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Deﬂ.eCtion Seismic forces by Seismic forces (by
S.03.02 consultant)

I

The outer profile of the target assembly (above the target) shall not deflectin  pggg
the horizontal direction more than +/~-3mm during normal operation and
pressure testing operations

10733 Clearance budget (Calc)

The outer boundary of the target assembly at the foot elevation shall deflect pggg
<0.25mm horizontally during the worst case combination of:

The outer boundary of the target assembly at the foot elevation shall deflect pgsg
10731 inthe vertical direction < 3.65mm (down) and <0.55mm (up) during a

10732

seismic vertical force. Shielding Core Vessel Target Deflection
The outer boundary of the target assembly at the foot elevation shall deflect pgsg Deflection & Deflection & & Structural

10713 inthe horizontal direction <0.25mm beyond any imposed displacements Structural Structural Analysis
between mounting flange and lower extremity.

The outer boundary of the target assembly at the foot elevation shall not Pass Analysis Analysis

10702 deflect in the vertical direction more than 3.25mm (down) or more than

0.25mm (up) during the worst case combination of:

The target assembly shall be capable of maintaining structural integrity Pass
10698 under a horizontal relative motion between base and lower extremity
(snubber ring) of up to: 13mm.
Any portion of the target assembly shall not deflect in the horizontal Pass
direction more than 5mm during a seismic lateral force; displacement is that
beyond an +/~- 11mm relative displacement between mounting flange and
lower extremity.
The lower extremity shall deflect in the vertical direction <2mm (down) and< pgsg
0.2mm (up) during the worst case combination of:
The lower extremity (snubber) shall not deflect in the horizontal direction Pass
more t a ~ () as ing i i o
The p
withi

10693

10677

10676

aala a no \AO a aVaalalla alalla

10674 The desigh meets the deflection requirements from the
clearance budget. Final verification closure requires analysis

%%“Kl review and project approved seismic guidance.




S.03.02.02 - Target Drive Verification Status

System Verification Plan and Report

Project Second Target Station

Item Target Drive

WBS 5.03.02.02
Lead Aaron lacques
Date  &/5/2026 22000 I Regmts Review J BA32026 L0248 l Final Design Review I B/13/7026 | anamozs | Dwg release | Bi4raT BMAMNGE l Vendor J B4 EM4I00E | MUTS | BRI BNLATINIE |_ In Core Vessel ] BIATITT
SRR FDR PRR FAT Installation Test Integrated System Test
"ame ¢} Method STATUS Date (1] Method STATUS Date (1] Method STATUS Date [1i] Method ETATUS Date o Method STATUS Diate: [l Method STATUS Date

|(5.03.02 02-11215] Disngsal Site - - - - 11716 | Analysis PASSED 8/5/2028 11216 Analysis Hot Run - - - - - - - - - - - - -
15,05 02 02-10878) Matarial radigtion damage - - - - 10672 | Analysis pASSED | 7rarwze | ioara Analysis Mot Run - - - - - - - - - - - - -
1 |[5.00%.02 02-10960]1 Maximum Mass - - - - 10064 | Analysis PASSED FIIFAPE | 10984 |  Analysis Hat Run = - - _ B . B N . _ . ~ ~
| 10852 1502 02.02-10052] Lid Interface Yacuum leak rate - - - - - - - - - - - - 10566 Test Mt un - - - - - - - - -
S 0% 0 02107441 Alloweance fos adivstment - - - - 1667 | inspection | PassEn | 7/4r7026 | 1867 | inspection | NotRun - 11001 _|Demonstration|  Not Fun - - - - - - - = =
150302 02- 107431 Drive nositioning features - . - - 1887 | Inspection | PASSED | 7/24/2026 1957 Inspection Nat Fun - 11001 _|Demonstration| Mot Fun - - - - - - - - -
1503 02 02-102141 Transportation in 3-60F - = = = 10929 Analysis FAILED 8/1/2026 10929 Analysis Not Run = = = = = = = = = = = = -
|5 0502 02-3R48) Vartical Lift - - - - 3001 | inspection | PASSED | 72402026 | 3oo1 Inspection Nt Fun - - - - - 109ES Mt Run - - - - -
I5.00.02.02-53847] Resurface Sealing Faces = = = = 3800 | | an PASSED FI2AI06 3500 | Inspection | MotFRun = = = = = = = = = = = = =
[05.0% 0% 0238441 | oo Beach Tooling = - = = 3gea | o tion | PASSED FI2AI2026 3800 Inspection Kt Run = - - = - - - = - = - = =
150502 02-3726] Pr Relisf - B - - 3744 | 1 jon | Prssep | 7iearzoze | 37as Inspection | Nat Run - 11004 _|Demonstration| Mot Fun - - - - - - - - -
1503 02, 02-3724) Start-up Time z - - - 3746 Analysis PASSED TI2AID26 3748 Analysis Nat Run - 10984 |Demonstration] Mot Run - 10984 Demanstration Nt Run - - - - -
il ji j = = = = 3747 1 lon PASSED FI2AIHIPE 3747 Inspection Nat Run = = = = = = = = = = = = =
[5.03.02,02-3463) Segment Rotation Sensor - = = 2 1871 Inspeaction PASSED TI2AIF26 1871 Inspection Mot Run 2 477 Demansiration Mot Run = 3477 Demanstration Hiot Run = = = = -
[5.03.02.02-3461] Operational check of disconnect - - - - 1869 | Inspection PASSED FI24I 26 1968 Inspection Mot Run - 1970 |Demonstration) Mot Aun - 1870 Diar 1 Mot Aun - - - - -
- - - - 3759 | inspection PASSED FiZAIT026 3758 INspection Nat Run - - - - - - - - - - - - =
= = = = 3760 1 jan PASSED FI2AI26 3760 Inspection Nt Run = 11006 | Demanstration Mot Run = = = = = = = = =
- - - - 3761 Closure PASSED FI2AITI26 3761 Clasure Nat Run - - - - - - - - - - - - -
- - - - TR Analysis FAILED! FI2AITI26 3762 Analysis ot Run - - - - - 1875 DEeManstration Not Run - - - - -
- - - - 2023 Analysis PASSED TI2AIT026 2023 Analysis Nat Run - - - - - - - - - - - - -
1 Ansle Megs 1 - = = = 2022 |1 lon PASSED FI2AITI26 2022 Inspection | Nat Run - - - = = = B - z N z = -
15,003, 02.02-1670] Manual Rotation - = = 2 2014 Inspaction PASSED FI2AIH26 2014 Inspection Mot Run 2 2015 DEMmanstration Mot Bun = 1877 DEmanstration Hiot Run = = = = =
¥ - - - - 2012 | Inspaction PASSED TI2AIT26 2012 Inspection | Mot Bun - 11005 | Demanstration|  Nat Bun - 2013 DEMAONSration Nt Run - - - - -
|l5.0% 0% 02 166E] Drive Sourious St - - - - 2047 Analysis PASSED FiZTI026 2047 Analysis Nat Run - - - - - 10968 DEMaNSraion ot Run - - - - -
L5050, 02- 16651 5 Diain Ports - - - - 2010 | 0 ion PASSED FIZAIMZE 2010 Inspection Hot Run - 11006 |Demonstration) Mot Run - - - - - - - - -
|15 0% 0% 1215471 Dive | ift Points - - - - 2009 | iInspection PASSED FI2AITO26 2009 Inspection Nat Run - - - - - - - - - - - - -
15 0% 02 02-1648) Max Comoonent Heisht - - - - 2008 | inspection PASSED FI2AIT026 2008 Inspection Not Run - - - - - - - - - - - - =
15,02, 02.02-1645] Process Svstem Interface flanges - - - - 2007 | 1 tion PASSED TI2AIT026 2007 Inspection Nat Run - - - - - - - - - - - - -
15005 (12 02-15484] Drive Pressure Dron - - - - 2065 Analysis PASSED FIZEIT026 2065 Analysis Not Run - - - - - 10978 Test Nt Run - - - - -
15 03 02 02-1643) Tarset D - - - - 2006 | inspection PASSED TSI 026 2006 INspection Nat Run - - - - - - - - - - - - =
R - - - - 11241 | inspection PASSED /172026 11241 Inspection | Mot Bun - 10887 Test Nat Bun - - - - - 10987 Test Nt Bun -
(50302 00-1624 - - - - 1880 Analysis PASSED FITIT026 1880 Analysis Nat Run - 1991 |Demanstration|  Nat Bun - - - - - - - - -
[5.03.02.02-16221 = = = ) 1885 Analysis FAILED FIASIF26 18B6 Analysis Nt Run = 1387 Demanstration Mot Run = 1887 Demanstration it Run = = = = =
¥ - - - - 1984 | 1 tian PARTLY FI25I 026 1884 Inspection Nat Run - - - - - 1885 DIEMAONSration Nt Run - - - - -
|5, 03,07 02-1620] Crown Attarhment H - E - 1983 | Inspection | PAssiD | 2S/A006 | 1oEa | inspection | MatRun E - - E - - - - - E - E 5
1619 115 0% 02 02-1619] Reolaceabls Segment Attachment - - - - 1962 Inspection | PASSED FI25I2026 1952 Inspection Nat Run = = - - - B B B R N B - -
1616 |is (307 02-1616] Seement Water lsolation - - - - 1860 | 1 ion PASSED TR 1080 Inspection Mot Run - 11006 |Demaonstration) Mot Run - 1841 Diemanstration Not Run - - - - -
1615 s 0% 02 02-1615) Drive Water Lsolation - - - - 1873 | inspection PASSED TI25/2026 1979 Inspection Nat Run - - - - - 11002 DEManSLraion ot Run - - - - -
1611|1503 02 02-1611] Shatt Mai -0 Support - - - - 1974 | inspection | PASSED R 1974 Inspection | Mot Run - - - - - 1675 Diemanstration Nt Run - - - - -
1610 |15 0302 09-1610] Bearing Temperature Monitor - - - - 1073 Inspection PASSED FRSTHIZE 1073 Inspection Hat Run - - - - - - - - - - - - -
1485|1503 07 02-14RS] | eak Test 1836 Closure PASSED E15/2024 - = - - - - - = - - = - - - = - = - = -
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Notes

D [Text _________|Evaluatedas

2998 The motor assembly shall be capable of replacement within 72 hours. Failed Estimated to take 90 hours (intent is met; within accuracy of estimate)

1622 The seal or drive bearing shall be capable of replacement within 72 hours. Ferea SEITELEE) 4D RS S0 eI S S M i e EEY Ol EamiziE)

%OAK RIDGE
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S.03.02.03 - Target Segment Verification Status

System Verification Plan and Report

Project Second Target Station

Item Target Segment
WES 5.03.02.03
Lead Aaron lacques

Date  B/5/2028 w2000 | Reqmts Review w120 | wvuaees | Final Design Review | 8132026 | snesns | Dwg release wwnm | enans | Vendor | sz | snsswme | MUTS pamar | wivmas | In Core Vessel | maianaz
SRR FDR PRR FAT Installation Test Integrated System Test
ID |Name o Methad STATUS Diate [} Method STATUS Date -] Method STATUS Date ] Methad STATUS Date o Methad STATUS Date ] Method STATUS Date

11214 1503 02 03112141 Disposal Methesd - - 11217 | Inspection | PASSED | B/5/2026 | 11217 | Inspection Not Run - - = - - -
10859 1[5 03 02 03 108581 Maximum Mass - - 10862 |  Analysts PASSED | 7/25/2026 | 10962 Analysis Not Run - = = - - - - -
10850 |15 03 07 03-1046501 5 Pin - - 10868 | Inspection | PASSED | 7262026 | 10968 | inspection Not Run - - - 10962 Demanstration Not Fun - - = =
| 10949 115,03 02.03-10845] Water Seal | eak Rate = = = = - - - - - 10871 Test Mot Run . 5 - - - N n
| 10758 li5 03 02 03107581 Sesment Font - Horizatal = = bl L L o L Mot Aun 2 - - - - - - =
10757 115.03.02.03 107571 Segment Mid Heisht - Radial - - 11191 | Analysis PASSED | #ravagss | 11101 Analysis Not Run - - - - - = = -
10756 1S 03 02 03107561 Seament Mid Height - Badial - - 11185 Analysis PASSED | 73152026 | 111E5 Analysis Wot Run - 10880 Test Mot Fun - - - -
10755 |15.03 02 03-10755] Profile Tolerance - Segment Mid - - - - - - 10926 inspection Mot Run - - - - - = = -
10752 1S 03 02 03107521 Sesment font - Wartical - - 11187 Analysis PASSED | 73152026 | 11187 Analysis Not Run - = = > > =
10751 |15.03.02,03-107511 Sesment Foot - Vertical - - 11189 | Analysis PASSED | 7/31/2026 | 11189 Analysis ot Run - - - 5 - - - -
10750 15 03 02 0310 = = = = - - 10926 | inspection | MotAun 10998 | inspaction Mot Run - - - - -
10222 1503 02 03-102221 Transooration in 3608 - - 10824 | Analysis FAILED EM/2026 | 10824 Analysis Mot Run - - - - - - - = = -
3851 11503 07 03-38511 Seall sak Check - - 3906 | | FALED | 7v26r3026 | 3006 Ingpection INot Aun - 10885 Demanstration Not Run - - - -
3850 15.03.02.03-3850] Vertical Lift - - 3907 | Inspection | PASSED | 7/2R02026 | 3007 inspection Mot Run - 10082 Demonstration Not Fun - - - -
3848 |]5.03.02.03-3848) Locating Features - - 3905 | Inspection | PASSED | 7263026 | 3805 Inspection INat Aun - - - - - - -
3728 15,0302 0:3-3728] Pin Dimension - - 3736 | Inspection | PASSED | 7/26/2026 | 3738 Inspection ot Run 10994 Inspection Nat Run - - - = -
3570 l15.03.02.03-35 i i - - 3416 | Inspection | PASSED | 70263026 | 3416 Inspection Mot Bun - - - - o - - -
3466 |15.03.02.03-3466] Max Temperature without cooling - - 3475 Analysis PASSED | 7242026 | 3475 Analysts Mot Fun - - - = = -
3465 |15 03 019 (13-3465) Hot eontare - - 1946 Analysis PASSED | V2452026 | 1048 Analysis INot Aun - - - - o - - -
3464 15,03 02.03-3464] Water Tube Spacing - - 2078 | Inspection | PASSED | 772402026 | 2079 inspection Mot Run 10983 Inspection Mot Run - - - - =
2301 1503 07 03%-23011 Material Radiation Damase - - 10872 | Analysts PASSED | 7v2arz026 | 10872 Analysis ot Aun - - - - - - = - - -
1605 11503 02 02-1605) Segment Sourious Ston - = 2073 Analysts PASSED | 772602026 | 2073 Analysts ot Run - 109ES Demanstration Not Fun - - - =
1604 1150307 03-1 = = 2072 | I PASSED | 72712028 | 2072 Insgection Mot Aun - - = ~ - _ _
1602 1503 020316021 Segment Pressure Diog - - 2071 Analysis PASSED | 7/26/2026 2071 Analysts Kot Aun - S S ~ ~ -
1600 1503 07 03-168001 Desion | nads and Accentance - - 2068 Analysis PAsSED | 7/2Ri2026 | 2068 Analysis Kot Run - - - - - -
1598 115,03 02 03-1588) Tarset L ncation - - 2067 | Inspection | PASSED | 7/26/2026 | 2067 Inspection Not Run - = - - - N
|__1587 |15 .03 02 0315871 Taret Matergals - - 2066 | 1 passED | 7oEo026 | 2066 Ingpection Mot Aun - = _ _ _ _
1586 15,0302 03-15961 Tarset Geomet - - 1964 Analysis PASSED | #/Z7/2026 | 1964 Analysis Mot Run - - - = = -
1574 l15.03.02.03-1574]1 Sesment | ifetime. = = 1960 Ana FAILED | 7/2602026 | 1060 Ana Hot Run - _ _ B B _
1572 115.03.02.03-15721 Segmant Shear - = 1956 |Demanstratio] PASSED E/1/2026 1856  |Demonstration|  MotRun - 5 - - - -
1570 li503.07 03-15 i - - 1952 Analysis PASSED | 7/2Ri2026 | 1852 Analysts Kot Run - - - - - -
1567 |15,03.02.03-15671 Prevent Boiling Flow - - 1950 Analysis PASSED | 72662026 | 1850 Analysis Mot Run - = 2 5 - - - N
1504 1503 02 0315041 Seement Benlacement Time - - 1855 Analysis PASSED | Fra42026 1B55 Analysis Mot Aun - 10887 Demonstration Not Fun - - - -
1501 |15.03.02.03-15011 Reolaceable Gasket Interface - - 1854 | Inspection | PASSED | 7/26/2026 | 1854 ingpection Not Run - 10886 Demanstration ot Run - - - =
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Notes

D Text _____|Evaluatedas

The sealing surface between the segment and the Fail Remove requirement or add feature
3851 : :
drive shall have a method of leak testing.
Segment Fatigue margin shall be equal to or greater  Fjil Weld fatigue margin is 0.92 at 10 year life (meets the intent
1574  than 1for a 10~-year operational life for all materials of a 10 year target), weld quality improved by HIP
with the following load combinations:
e abq_half_pulse_FESAFE_Weld
9 00 s Critical Plane
2001
Prgsentation by|J. Tipton “Segment
_ 150 Jhermostructural Analysis”
? TE_ 50
ﬁ 100 A
T in:
| 1 g i
0.

-750 -500 —250 0 250 500 750
Mean Stress [MPa]

ML

200




S.03.02.04 - Target Shaft Verification Status & Plan

System Verification Plan and Report

Project Second Target Station

Item Target Shaft

WBS 5.03.02.04

Lead Aaron lacques
Date  &/5/2026 szano | ReqmisReview | snacozs | muzoes | FinalDesign Review | sravzoce | ssemoss | Dwe release | mnammer | snamoes | Vendor wazg? | samos | MUTS | snamom | snem= | In Core Vessel | ertarnaz

SRR FDR PRR FAT Installation Test Integrated System Test
In "me in Method STATUS Date (1] Method STATUS Date (s} Method STATUS Date D Method STATUS Date i Method STATUS Drate i Method STATUS Date

10861 |15 03 02 04-10861] Maimum Mass - - - 10867 | Analysis FASSED | 7/26/2026 | 10967 “Analysis Hat Run - - - - - - = -
10857 |15 03.02,04-10857] Welded construction - - - 106968 | | tion | PASSED | 7/2Ri2026 | 10068 | inspection Mt Fun - - - - - = =
10851 1S (i3 02 04-10951] Pocket Clearance - - - 10865 | | ion PASSED TR I026 10965 | Inspection Mot Run - - - - 10882 Dermonstration Mot Run - - -
10795 (1503 02 04-10795] Snubber vertical installation - = = 10813 | Inspection PASSED TI2AIM026 10013 Inspection Hat Run - - - = 10898 Mot Aun -
10794 1S (3 09 (14-107%4) Vertical snubher rlaarance - - - 10818 | | lon_| _PASSED 7242026 | 10918 | ing INat Run - - - - - - - =
10758 15 (i3 02 04-10758] Structural interity during seismic = = = 11364 Analysis _d__NatRun D> = 11264 Analysis Mat Run - = = = =
10749 |1S.08 02.04-10749] Shaft unout - - - 2049 | Inspection | PASSED |p 7/24/2026 2049 Ins ] Mt Fun - - - - - = = -
107481 03 (7 141017481 Vectical Shaft Deflaction - Normal | 2 2 11240 | anaysis | PasseD |\ arvoas | 11zan | mnatyss | wotFun = 2 : 2 2 2 2
10747 _[15,08.0 4107471 Horizontal Shatt Deflection - - 2 2 11246 | Analysis | PASSED 11246 | Analysie | NotRun 2 E 2 E 10859 Test Nt Run 2 2 -
10746 |15 0 02 04-10746] Snubber harizontal installation - = = 10919 | Inspection PASSED 7I94I3026 10919 Inspection Mot Run = = - = = - -
10745 1S (i3 02 04-10745] Snuhher adinstment = = = 10019 | ion PASSED FIIA P26 10919 | Inspection Nai Run = = = = = 10999 Mot Aun =
10742 1S ¢ 02 04107421 Radial snubber clearance - - - 10018 | Inspection | PASSED TI2AI026 10018 Inspection Mat Run - - = = = B
10238 i i i - - - 3477 | Inspection | PASSED F/36. 3477 Inspection Mot Run - - - - - - - -
10230 |15 (r2,02,04-10230) Transcortation in 3-608 - - - 10823 |  Analysis FAILED /5200 10823 Analysis Mat Run - - - - - -
7082 |[5.03.02.04-7092] Lower Shaft Load-Baaring Integrity - - - 11249 |  Analysis PASSED 8r1/2028 11249 Analysis Mt Run - - - - 11000 Mot Aun - - -
3845 IS (03.02.04-3845) Segment Guiding - - - 3810 Inspaciion PASSED TG I2E 3910 Inspection Hat Run - - 10962 Demonstration Mot Run - - =
2088 15 (v3 (13 (14 P(AA] Shat Niametes = 5 5 3005 [ wnspection | passen | wroviaoze |\ 3005 | wspection | wotRun 2 E 5 E : : 2 2 2 =
2028 15 (3 02 04-20249] Matsrial Radiation Damags - - - 10972 |  Analysis PASSED 7242026 | a7z Analysis Heat Run - - - 5 - - -
1604 (15 0302 04-1664] Shaft Spurigus Stop - = = 2077 Analysis PASSED TIAEIT026 M’ﬁ‘ Analysis Mot Run = = = = 10888 DemanEtration Mot Run = = -
1693 1S {3 02 04-1693] Drive Seement Connection - - - 2077 Analysis PASSED TR 2026 2077 Analysis Hat Run - - 10988 Demonstration Not Run - - -
1602 |5 03 07 04-1602] Shalt | iftine Interface = - - 046 | 1 lon_| FPASSED | FIIA/MO26 zmgv Inspection Hat Fun - - - - - - - - = - -
1681 = = = 2044 Analysis PASSED FI2BIF026 2044 Analysis Hat Run = 2045 Test Mot Bun 10873 Test Mot Run = = =
1687 4-16871 Design | oads 2 E - - 2041 | Analysis PASSED | 7/96/2026 2041 Hat Run - - - - B - - = - - -
1677 |15.0%.02 04-1677] Shatt Lifetime - - - 2030 Analysis PASSED | 7/26/2026 2030 Analysis Mt Fun - - = = = -
1500 |15.03.02,04-15001 Robust Interfaces = = = 1872 | 1 lon PASSED 242026 1822 | “nspection Nt Run = = = = = o - -
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Future Verifications

Reqmis Review [ mos In Core Vessel
Installation Test Integrated System Test

——— 7 | 10867 | — - - r - r - r - °F - - ]
- - T - 1 7 0 ____________—
I——— 7 m—————lm—————
- [ 1] spectio D ___________ [ - ]
[ - [ - [ - | 10818 [inspection | Passto [ 7
I_______'I_
- [ - [~ | 2048 | inspection | PasED | 7
| I __ ___
————
9 | o | inspection | MotRun [ - |
7 | 10819 [ inspection | Mothun | - |
] [ Inspection | MWotun | - |
_ | Anaysis | Mothun | - |
- [“hnstsis | Mothun ||
| inspection | MotRun | - |
7 | 3005 | inspection | Mothun | - |
0 ______

I _ 2 [Notrun ||
I——— I—
—m— 7 &

IS [rasseD | - I ‘
I————————————————
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Factory Acceptance Testing - Drive

H
H

* Dimensionalinspection of all e Check ACL items
fabricated components (all items
on the Acceptance Criteria List)

 Checkforleaks & workmanship

* Rotate the system; ramp to full

* Weight accurate mass & inertia
speed

suspended below drive (or other
emulator designed by shop) .

Check vacuum leak rates

* Vacuum enclosure for leak testing e Check Water leak rates
(does not need to enclose weight
emulator) e Perform basic maintenance on

, drive
* Water skid to flow water

* Bearing gas present * Ensure no workmanship issues arrive at ORNL L e

* Ensure any design issues are caught early AL
i, T

e Simple control system by shop )
(somewhere they can be fixed) e =

%OAK RIDGE
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Factory Acceptance Testing - Segment

* Dimensionalinspection of all
fabricated components (all items
on the Acceptance Criteria List)

* Leak Testing (visual & leak d
g (visual &leak down) * Ensure no workmanship issues arrive at ORNL

Factory Acceptance Testing - Foot

* Dimensionalinspection of all
fabricated components (all items
on the Acceptance Criteria List)

 Measure items (welds, bonds &
geometry) at hold points.

» First Article Destructive testing e Catch vendor process or design issues before
before production run significant investment

Presentation by A. Jacques “Target

%QAK RIDGE Manufacturing Plan
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Factory Acceptance Testing - Lower Shaft

* Dimensionalinspection of all
fabricated components (all items
on the Acceptance Criteria List)

* |eakTesting

* Ensure no workmanship issues arrive at ORNL

%OAK RIDGE
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Summary of FDR verifications

33 36 28 23

Pass
Fail 1 3 3 1
Not Run 1 0 0 1

lwewpe  ltem  |weanng _____|Sgnfconce

Localized technical shortfall Weld fatigue 0.92 vs 1.0 Small local miss against Important, but bounded
strict criterion

Maintainability Replacement time > Serviceability/availability Not mission-function failure
requirement issue
Transport/disposal 3-60B / disposal path Programmatic or Real, but not operating-
acceptance-path issue performance issue
Not-yet-run planned tests FAT / MUTS / integrated Scheduled later-phase Expected at this stage
tests verification

%OAK RIDGE
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