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The supplier

321/10/2021

• ALCA Technology is located in Schio, 
north of Vicenza (Italy).

• HV and UHV components

• Specialized in welding and assembly

• Machining subcontracted

• Many suppliers in the range of 10 km

• Steel procurement included in the order

• Same supplier of DQW vessel

• The design of the RFD is significantly 
different
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Supplier working method

421/10/2021

• Pre-shape of the parts

• Weld

• Finishing of the parts

• Metrology (See slide 9)

• Part references datums hidden

• Measurement of both single part drawings and 
assembly drawing 

• Finishing of the single part

• Metrology

• Weld

• Metrology

Flexibility for the supplier
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(Missed) Kick-off 

521/10/2021

• Due to the pandemic almost all communication was done trough mails and calls.

• I asked several times for a thorough kick-off meeting but:

• Drawings were not officially released when the contract was signed.

• The company refused to hold the meeting.

• When the drawings were released they started immediately to work.  

• This is key for some of the NC that arose later:

• Flanges’ Material (Slide 11).

• Screws’ material (Slide 13).

• They had a previous experience working with CERN (and other labs) but in this case it was a 
different situation.

• They required QA/QC for this vessel was increased with respect to the DQW. The company 
failed to realise the difference.  
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Material supply (1.4435)

621/10/2021

• The material was found through the supplier network 

• The steel 1.4435 with low Co content (<0,3%)* was “easily” found in Germany.

• Roughing was performed by the same steel supplier (taking some risks)

• The production started with the certificates of the main components. Material certificates of tubes and flanges to 
be provided afterwards. The supply is normally done in a different period. See slide 11

* Derogation 2322525
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Welding documents

721/10/2021

• The specification EDMS 2101924 allowed a certain flexibility 
to choose the filler material. 

• Suggested ER317L. If different the filler, it shall be austenitic and FN 
<10. Material certificate according to EN 10204 test report 2,2. 

• Supplier initially chose ER316LSi (austenitic with part ferrite)

• ER317L too austenitic

• Different methods to calculate the FN. For the same filler: FN 14 (DeLong) 
or a FN 8 (Schaeffler)

• Test report EN10204 type 3,1 is also acceptable

• WQTC not fully conform for ER316LSi

• Finally, agreed by all partners to use mainly ER316L (ER316LSi just for 
external welds as per WPQR). 

• Only one WQTC needed requalification. 

• Technical specification corrected for the series.
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Welding documents

21/10/2021 8

• 33 documents: 

• 3 welding books 

• 21 Manufacturer’s Welding Procedure Specification (WPS)

• 5 Welding Procedure Qualification Record (WPQR) 

• 4 Welder’s Qualification Test Certificate (WQTC) 

LHCACFVT0063
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Dimensional control

921/10/2021

• Top plate was measured first

• First reports lacked of tolerance identification.

• Measured dimensions were not in the drawing.

• Different Datum reference system.

• Several iterations of corrections.

• Bottom welded assembly

• Measurements of single parts/assembly drawings

• Long revision of all the tolerances 
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Dimensional control

• NC: Welding lip reduction of the Top plate (1 mm) and bottom welded assembly (2 mm overall).

• NC: holes at the bottom/side for the transport

• Metrology still to be improved for the series
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Final Welding (tubes and flanges)

1121/10/2021

• CERN always supplies the material for their orders. All quality checks (chemical composition, 
certificates, UT) are done at CERN. 

• The supplier did not have experience on supplying material certificates to CERN. 

• ALCA welded the top plate flanges before sending the material reports.

• They have used the same flanges for other research institutes.

• The flanges material were not conform to CERN specifications.

• EDMS 790775 (CERN spec 1001) Forged blanks for UHV: The process shall include a mandatory 
Electro Slag Remelting (ESR) step. Multi-directional forged.

• The report does not include UT inspection (i.e. 100% volumetric inspection) using bars without UT 
control can entail risks if imperfections are present.

• The chemical analysis is for the heat only and not to the final product.

• Inclusion content reported is method A instead of method D. 

• The certificate seems to be for a D115mm bar instead of the final bar diameter. (If the bar has 
been re-forged to a smaller diameter we would need the certificate of the final state).
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Final Welding (tubes and flanges)

1221/10/2021

• It is more than chemical analysis!

• A NC was raised

• Use granted for this vessel

• For the future

• Buy the flanges from CERN

• Buy from CERN suppliers
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Factory Acceptance Test

1321/10/2021

• The lifting test was not completely defined in the technical specification and in the 
contract.

• During the mounting of the lifting elements it was noticed that the screws were not 
of the requested grade (8.8 instead of A4-100)

• Avoid putting in contact stainless steel with stainless steel 

• The material is not fully specified in the drawings but it was written in the contract and technical 
specification
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MTF

1421/10/2021

Actual

5
Traceability of Materials

10
Cutting and Rough machining

15
Vacuum Vessel Welding

20
Vibrating Stress Relieving

25 Visual check

30 Final Machining

35 Dimensional Control

40 Final Welding (tubes and 

flanges)

45 Visual check

50
Visual check sealing surfaces 

after blasting outside and 

pickling inside

55
Final cleaning and assembly

60 Trial Fitting

65 He Leak Test

70 Lifting Test

75 FAT Test

80
Ready for transportation

Request for series

5 Traceability of Materials (main components)

10 Cutting and rough machining

15 Vacuum Vessel Welding

20 Vibrating Stress Relieving

25 Visual check

30 Final Machining

35 Traceability of Materials (tubes and flanges)

40 Dimensional Control of top plate

45 Final welding (tubes and flanges) top plate

50 Dimension control of tubes and flanges after 

welding (Top plate)

55 Dimensional Control of bottom welded assembly

60 Final welding (tubes and flanges) top plate

65
Dimension control of tubes and flanges after 

welding (Bottom welded assembly)

70 Visual check

75 Local pickling

80 Final cleaning 

85 Trial Fitting

90 He Leak Test

95 Lifting Test

100 FAT test

105 Ready for transportation

Separate material certificates 

of main parts and flanges

Top plate

Bottom welded assembly
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Conclusions

• The lessons learned will be formalised in EDMS 2641589

• A proper kick-off meeting analysing all related document is necessary even if 
(especially if) the company has experience working with CERN

• Material certificates are of primarily importance and they can delay the project

• Identification of inconsistencies in the technical specifications to be corrected for 
the series

• NC are not to be hidden. It is better to know the issues, evaluate the impact and 
correct

• MTF modification proposed for series production
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Questions?

1621/10/2021

• Thanks to (but not only):

• L. Dassa, T. Capelli and M. Garlasche

• T. Jones, C. Guerra Granjeiro, E. Jordan

• G. Burt

• A. Zaltron, A. Lanaro
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