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вŉƖŸůШƽőĲƖĲШŔƣШƚƣċƖƣĲĬШŉƖŸůвШ

     

The staring point of the project

     

where we jumped in
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вƽőċƣШƽĲШőċĬвШ

     

560 for pure ID units  
320 for hybrid ID+OD  

ID

ID+OD

 ŸШĦċĤũĲШŊũċŰĬƚШĦċŰШĤĲШƨƚĲĬвЮШ9ċĤũĲƚШċƖĲШċũƖĲċĬǃШċƚƚĲůĤũĲĬШƽŔƣőШÉcéШċŰĬШ7 9ШĦŸŰŰĲĦƣŸƖƚ
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Solutions: the vessel  

     

- Operating Pressure 12.5 bar
- Cooling included
- Excluded the use of mixed atmosphere ( air + water )

- Pressure Equipment Directive (PED) (2014/68/EU) 
- PV Class 0 if no water insideĄ No CE marking! Cost
- Discussed with HSE at CERN, fully accepted the operation of the 

vessels provided pressure tests are performed by a certified company 
and all documentation  is provided.   

The EC declaration of conformity
A user manual
Drawings
Mechanical strength assessment note  (including buckling analysis)
The materials certificates (base material and filler material)
The qualified Welding procedure Specifications (WPS) used
The associated Welding Procedure Qualification Records (WPQRs)
The qualification certificates of the welders appointed to execute the welding 
operations
Equipped with safety valve CRPSV-22028, Adjusted at 160 PSI ~ 11 Bar 

The pressure test vessels are pressure vessels under the scope of the CERN safety rules 
GSI-M-2 and SSI-M-2-1 (and thus the Pressure Equipment Directive 2014/68/EU, in short 
the "PED") . The applicable European harmonized standard for such equipment is the EN-
13445.

These pressure vessels shall be CE marked, if applicable. This requirement depends on the 
categorization of  these vessels according to the PED.  Considering the information in the 
Letter of intent (EDMS 3064039 - Letter of Intent), the  minimal design pressure of the 
pressure test vessels shall be PS >= 10 barg.
If the test fluid is only pressurized water, then the CE marking is applicable if the design 
pressure PS > 10 barg AND the volume of the pressure test vessel V > 10L AND the release 
energy PS.V >  10 000 bar L.

Stainless Steel vessel: prototype without cooling!  

Stefano Levorato  | Friday 17 Jul 2026, 09:30ӛ13:30 |  Zoom meeting



7

Solutions: the vessel  

     

Stainless Steel vessel (version 2)

Test results at 15 Bar  Safety factor ~ 4  
Maximum displacement ~ 0.2 mm

6 Vessel produced produced, increased w.r.t. original plan but at the same cost of 4 for the raw 
ƻĲƚƚĲũƚвЮШInventor FEM extremely useful! Thanks to the referees for the support! 
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Solutions: feedthrough ID type

     

Constrains: no modification  on the cable possible! 

The cable is already equipped with its connector !

Space requirements for connector dimensions to be taken into account. 

Modular approach: 

  

  

3D printed?
Molded ?
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[ċŔũƨƖĲƚвЮЮ

     

Failed! Still leaks despite:   the glue used
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вƣŸƽċƖĬƚШċШĬŔŉŉĲƖĲŰƣШĬĲƚŔŊŰвЮШ
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Underwater Units ≡ualityAssessment: feedthrough and sealing system testвƣŸƽċƖĬƚШċШĬŔŉŉĲƖĲŰƣШĬĲƚŔŊŰвЮШ

Stefano Levorato  | Friday 17 Jul 2026, 09:30ӛ13:30 |  Zoom meeting



12

вƣŸƽċƖĬƚШċШĬŔŉŉĲƖĲŰƣШĬĲƚŔŊŰвЮШ
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вƣŸƽċƖĬƚШċШĬŔŉŉĲƖĲŰƣШĬĲƚŔŊŰвЮШ
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вƣŸƽċƖĬƚШċШĬŔŉŉĲƖĲŰƣШĬĲƚŔŊŰвЮċŰĬШƚƨĦĦĲƚƚгШШ
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Final design OD Feed-trough test

Insertion and removal repeated 
several times to check the oring-
robustness/elasticity
No damage observed, funnel to 
simplify the insertion/removal of 
the connector for the future.   
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Solutions: feedthrough ID type

     

Main flange adaptation  for testing §?ШÂ~ÑƚвŸŰũǃШƣƽŸШ[ÑШċƻċŔũċĤũĲШвЮЮ
   
    Only two OD feedthroughs available: mounted on setups and not freely usable 
    (CERN and York)
 

We have evaluated the  elastic properties of the material. There is a 
too large difference between the cable diameter and the needed 
hole dimension  for the SHV to go trough the custom O-ring (a la ID) 
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OD Feedthrough

ÄƨŔƣĲШƚƨĦĦĲƚƚŉƨũвШfƣШƽċƚШƣĲƚƣĲĬШƨƓШƣŸШΝΠШĤċƖЮ

ШƚůċũũШũĲċťШƽċƚШƚƓŸƣƣĲĬШŉŸƖШŸŰĲШŸŉШƣőĲШћĦċĤũĲƚќШƚŔŰĦĲШƣőĲǃШƽĲƖĲШƚŔůƨũċƣĲĬШċƚШ
3D printed cylinders (see pictures).

Once the final feedthrough with final connectors will be delivered to PD, Stefano will  
perform the needed tests and finalize the design.  
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OD Feed-trough љŔƚƚƨĲњ

Received the final design from AXON with quotes 

Ą Designed a dedicated new  test box 
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Final design OD Feed-trough test
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Final design OD Feed-trough test

Fully validated up to 20 Bar
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éċũŔĬċƣŔŸŰШċƣШx xШЯШċŉƣĲƖШ9EÅ ШċĦĦŔĬĲŰƣШċƣШΝΥΞв
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éċũŔĬċƣŔŸŰШċƣШx xШЯШċŉƣĲƖШ9EÅ ШċĦĦŔĬĲŰƣШċƣШΝΥΞв

Water tank
Pumps

10 bar analog gauge
HV & signal 

cables
FT structure

Support 
for cables

Level switch Safety valve
Pressure 
sensor 

UU inside the vessel prototype

Some pictures from the setup in Legnaro.

Electrical control 
unit with indicator 
LEDs
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User interface

�‡ Buttons are available to start or stop the process 
flow in every step of the test.

�‡ The dashboard is providing the user all the 
information on the status.

�‡ The interface provides online plots constantly 
updating.

�‡ Every key parameter (pressure, temperature, 
testing time, etc вШьШĦċŰШĤĲШĲċƚŔũǃШċĬŢƨƚƣĲĬШŉƖŸůШ
the user interface.

�‡ Limits and constraints can be set for automatic 
control of the pressure.

�‡ An emergency stop button is available.
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