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MARCO Parameters and Services

Weight
- ~500kg
Dimensions
- 1270x1320x2400+wheels250 
- accessible on all sides (4x 

+800mm)
- space ~2800x2800x2700
CO2 connectors
- Exp_Out  VCR 1/4"   –>  pipe 

(with filter) to distributor (with 
heater)

- Exp_In  VCR 1/4"    –>  pipe 
(with filter) from distributor

- Filling    VCR 1/4"    –>  hose 
for filling

- Venting     VCR 1/4"   –> pipe 
to outside environment 

Connectors for cooling water
- In   d15 clamp  –> 

hose R3/4"
- Out     d15 clamp  –> 

hose R3/4"
Electricity
- 400V-32A  CEE   –> 

5-pole cable
Control
- Ethernet cable RJ45 to PC
- CERN-PC with PVSS license
- 2 screens
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Required Actions at KEK

Filling MARCO with CO2:
- CO2 50 kg bottle with ascending pipe
- scale for >100 kg
Certification by KEK
- safety requirement: pmax < 80 bar
- change safety valve 110 –> 80 bar? 
MARCO CO2 volume 10.2 Liter
Ambient temperature has an impact on CO2 
filling procedure
For normal CO2 filling of 5.5 kg 
- 34°C ambient temperature should not be 

exceeded
Depending on location of MARCO
-  install oxygen deficiency / CO2 alarm system
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T Density Pressure

 [°C] [kg/L] [bar]

20 0,50 57,3

25 0,50 64,3

30 0,50 72,1

35 0,50 81,1

32 0,65 80,0

34 0,55 80,0

35 0,42 80,0

36 0,36 80,0

38 0,30 80,0

40 0,28 80,0
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Basic Commissioning Steps at KEK

Helium leak test 

Dye penetration test (remove isolation) 

N2 pressure test 

Leak check of chiller 

Leak check of CO2 circuit 

Refill chiller circuit with 8.5kg R404a (by external company) 

Refill CO2 circuit with 5.5kg CO2  

Connect distributor
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