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Oliver Law

Project Engineer – HL-LHC collaboration

TRIUMF

Engineering Issues
TRIUMF RFD CM Production
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3OVC Status

Document Name Action Status 2023 Status 2024
3D Models N/A Completed Completed

2D Drawings N/A Completed Completed

Manufacturing drawings TRIUMF In Progress Completed

Manufacturing and Inspection Plan (MIP) Axton In Progress Completed

Welder Certification Axton In Progress In Progress

Welding Procedure Specifications (WPS) Axton In Progress In Progress

Welding Procedure Qualifications Records (WPQR) Axton In Progress In Progress

Raw material certificates TRIUMF In Progress Completed

Filler material certificates CERN In Progress Completed

Material samples TRIUMF In Progress In Progress

Scheduling (incl. preliminary dates) Axton In Progress Completed

Traceability procedure Axton In Progress Completed

Cleaning procedure TRIUMF In Progress Completed
Leak test procedure TRIUMF In Progress Completed
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6Material

316LN Material Length (mm) Width (mm) Qty

Ø25mm Rod 1000 N/A 5

2mm Sheet 1100 1100 1

8mm Plate 1500 2200 1

8mm Plate 400 2200 1

10mm Plate 1500 2000 1

12mm Plate 1000 650 1

15mm Plate 1500 700 1

20mm Plate 1100 700 1

30mm Plate 800 600 1

40mm Plate 600 400 1

50mm Plate 500 500 1

▪ 316LN procurement

▪ Large mill runs from EU suppliers

▪ Bi-Phase Support, Thermal Screen, Cavity Support 
Structure, Cryo Jumper Internal Support

▪ Status: CERN agreed to supply 316LN material



7Material

▪ EN 10204 type 3.1 inspection certificate requirement

▪ Mandatory! Use Harmonized Standards for pressure equipment or welded 
components to a pressure equipment

▪ Materials in question for CERN: Grade 5 & 23 Ti, 6061-T6 Al

▪ Example: Thermal Screen

▪ North American certificates satisfy requirements related to form, alloy designation, 
temper state, etc. except EN 10204 type 3.1

▪ Status: 

▪ North American material certificates must include material information required for 
specific component (chemical composition and mechanical properties)

▪ Must be submitted for CERN review with a Deviation Request containing the list 
of components to be manufactured with material of concern



8Orbital Welding

▪ AMI Model 217 (supersedes CERN: Model 207A)

▪ MIT Wolfram Tungsten electrode (equiv. Wolfram Orbistar)

▪ Modified weld head clamps (8mm/10mm)

▪ Goal: Familiarize TRIUMF team with equipment and joint prior to 
certification process and CERN demonstration
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11Budget Deadline

▪ TRIUMF’s fiscal year ends March 2025

▪ Ordered parts must be through the door for funds to be spent

▪ Unreleased drawings (ex. out of vacuum tuner)

▪ Hardware & Instrumentation lists of released assemblies

▪ Revisions to released drawings

Procurement
Released Documents

Design Manufacturing



12Conclusion

▪ OVC Weld documentation qualification (Axton)

▪ Expected to be approved this week (pending CERN action)

▪ Material procurement to EN/ISO standards

▪ CERN’s relaxation of requirements or supply of material

▪ Orbital welding

▪ Demonstration at CERN

▪ Further testing

▪ TRIUMF’s end of fiscal year deadline – March 2025

CERN/TRIUMF/UK teams' collaboration continues to be very helpful

Future Outlook

▪ OVC welding & dimensional checks

▪ Launching procurement of remaining assemblies/hardware/instrumentation

▪ Receiving parts @ TRIUMF

▪ TRIUMF welders’ certifications
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Follow us @TRIUMFLab

www.triumf.ca

Thank you
Merci


