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SPS-BA6 Cryogenics
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New Cryogenic facility for 

superconducting RF tests with beam 

(SPS-BA6)

LN2 !

P
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CC operation @4.5K so far

MD

Table

MD

Beam

So far, 4 weeks without issues 

allowing RF conditioning & tests

~ 25 W 
very sensitive 

to thermal 

shield 

conditions
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CC operation @4.5K so far
During 2018_Run1 , only preparatory 2K tests done end of Jun’18

Local 

warm-up 

CC

MD with Beam 11-

18/07

Issues with Cryo (1), 

glitches (1) and   

water (2)



Summary

 Project study phase done in emergency - “late decision” on 

capacity and location - with part-time (and sometime junior) 

staff, based on basic choices for interfaces and industrial 

standards as much as possible to keep performance and timing

 Difficult installation (Ph2-YETS17-18) and commissioning with 

over-crowded zones and limited access, with huge workforce 

required, allowing so far only 4.5K operation

 Pumps for 2K operation to be commissioned during next TS 

(19Jun’18) or longer stops – if any -, not much freedom or 

alternative, we will do our best

 Consolidation required during LS2 (staff + maxi 200kCHF) for 

reliable long term operation of this new test facility
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HiLumi-TCC#50
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- Pumps started and operated for some hours at end of Jun’18

(they work and we did not see air leak into Helium sub-atm circuits – so far!)

- Control logic to be further developed and tested

- LN2 for treatment against air impurities mandatory, not ready at the time
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Perturbation with LN2

6

The SPS cryogenic cold box requires LN2
installation for boost of capacity and cleaning
of impurities in helium circuit with 80 K
adsorber. The safety orifice installed on the
outlet from the storage tank is regularly
clogging with H2O impurities present in the
storage tank, blocking circulation of the N2 in
the system.

The temporary solution for the orifice periodic
cleaning (problem mitigation) has been put in
place. Next cleaning with reduced cryo
capacity foreseen during next week.

Necessary refrigeration capacity is foreseen to
be delivered during whole MD program.

LN2

LN2

GN2@80K

Cold box

LN2 storage tank ~20 t

Safety orifice

Atm.

100L phase separator

surface

underground

Operational problem:
Water impurities in 

LN2

Heaters to be 

consolidated, 

additional PT

Presented at the 2nd CC MD, K.Brodzinski 2018.05.08

- Temporary fix implemented Spring’18 

(periodic cleaning of line, LN2 unavailability 

3-4 days to 1-4 days, not fully satisfactory)

- Complete warm-up + drying of LN2 tank 

done end of July’18 at end or 2018_Run1

- Now back into operation

=> Next refill foreseen Mon21st-Tue22nd …

16Aug'18

HiLumi-TCC#50

24May’18



“smooth” transfer Project to Operation
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Initial commissioning

Project-Operation

Spring 2018

Transfer Phase

Operation+Project

Now till Nov’18

Future operation phase

(Project as back-up)

2020 onwards

2nd run started this 

Monday 13Aug’18, 

including training of 

more Cryo operators

Situation right now:

- CBox: 50K

- VB1: 100K

- VB2: 250K

- CC: 300K

2K tests + LN2

refill to start next 

Monday 

20Aug’18, 

with possible 2K 

continuous 

operation from 

Wed 22nd

onwards (t.b.c)
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HiLumi - SPS-BA6 – New cryo/supra RF test facility

GHe 

Pumps

Coldbox

LN2 Phase 

separator

VB1

Flexible line between fixed box 

and moveable table

Helium gaz storage Liquid 

Nitrogen

Compressor

80m cryogenic line, EYETS

7 industrial contracts complemented with 

local piping, cabling, controls now installed 

before tunnel closure at the end of YETS



SPS-BA6  - LN2 refill issues

Problem clearly identified to water 

impurities in LN2 storage tank, 

distributed during refill and stabilised

after 3-4 days.

=> Program to eliminate impurities 

and dry the line now in place.
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Refill Refill Refill Refill



Cryodistribution P&I_D
IT-4189: Drawing 2

Position issue 5-8cm

He leak 

3.10-04 

mbar.l/s

Basic design mishaps

Better in parallel   

than in series

+ PT”C”

Modified during 

project phase 

to match better 

real interfaces
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+ PT”D”



Cryomodule integration overview

HiLumi Cryogenics (WP9) SPS-BA6 Feedback 12

Extract from integration study S.MEHANNECHE (CERN) – G.VANDONI (CERN)
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Cryomodule preview
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Cavity 1

«Upstream» cavity

Cavity 2

«Downstream» cavity

Thermal screen

Copper
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