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Outline

● Tests in open mode
● Restart of the system
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Tests in open mode
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Input flow and rack starts
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Rack 63
Rack 62

Rack 61

Rack 67

Rack 66

Rack 64

Rack 69

Rack 65

Rack 68All racks started over a 5 
months period

● First three in 5 
months

● Last six in one 
month
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Rack tested by date
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Rack Reference period Remarks

63 https://epdt-rd-monitoring.web.cern.ch/d/TYheJPqGk/manifold-flowmeters?orgId=1&from=1
625496097385&to=1625622865299 

No channels swapped, no interventions on flowcells

62 https://epdt-rd-monitoring.web.cern.ch/d/TYheJPqGk/manifold-flowmeters?orgId=1&from=1
627980686449&to=1627998328886 

61 https://epdt-rd-monitoring.web.cern.ch/d/TYheJPqGk/manifold-flowmeters?orgId=1&from=1
629362175374&to=1630391422636 

67 https://epdt-rd-monitoring.web.cern.ch/d/TYheJPqGk/manifold-flowmeters?orgId=1&from=1
631796575961&to=1632153359674 

Flowcells recalibrated → Factor ~ 3 between N2 and 
R-134a

66 https://epdt-rd-monitoring.web.cern.ch/d/TYheJPqGk/manifold-flowmeters?orgId=1&from=1
632327434921&to=1632370604165 

Flowcells recalibrated → Factor 3 between N2 and 
R-134a

64 https://epdt-rd-monitoring.web.cern.ch/d/TYheJPqGk/manifold-flowmeters?orgId=1&from=1
632758643220&to=1632828473543 

69 https://epdt-rd-monitoring.web.cern.ch/d/TYheJPqGk/manifold-flowmeters?orgId=1&from=1
633039300501&to=1633298052616 

Maximum pressure ~ 0.18 mbar
Flowcells recalibrated → low flow inaccuracy found

65 https://epdt-rd-monitoring.web.cern.ch/d/TYheJPqGk/manifold-flowmeters?orgId=1&from=1
633514703282&to=1633529315539 

68 https://epdt-rd-monitoring.web.cern.ch/d/TYheJPqGk/manifold-flowmeters?orgId=1&from=1
633547726982&to=1633606176010 Flowcells recalibrated → low flow inaccuracy found
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Rack 63
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● First started
● No swap of channels
● No recalibration of flowcells
● Mapping 1:1 with omron
● 3 channels with ~ 0 return flow: 3, 4, 13
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Rack 62
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● Some channels to Rack 67
● No new channels
● No recalibration of flowcells
● Mapping:

○ 1-8 on rack = 1-8 omron
○ 18-25 on rack = 9-16 omron

● Negative flow on 3 channels: 5, 14, 16



Gianluca Rigoletti 

Rack 61
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● Some channels to Rack 66
● No recalibration of flowcells
● Mapping:

○ 1-4 on rack = 1-4 omron
○ 9-12 on rack = 5-8 omron
○ 17-20 on rack = 9-12 omron
○ 25-28 on rack = 12-16 omron

● 5 Channels with negative flows: 1, 17, 19, 25, 26 
● 1 channel with ~ 0 flow: 18
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Rack 67
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● Some channels to Rack 66
● Flowcell recalibrated for R-134a with higher 

precision on low flow (min R-134a flow of 3 ln/h ~ 
10 ln/ of N2)

● Mapping:
○ 1-8 on rack = 1-8 omron

● Channel with negative flow: 2
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Rack 66
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● Flowcells recalibrated for R-134a with higher 
precision on low flow (min R-134a flow of 3 ln/h ~ 
10 ln/ of N2)

● Mapping:
○ 1-12 on rack = 1-12 on omron
○ dummy chamber in and out = 15,16 omron

● Channel with negative flow: 5, 6
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Rack 64

11

● No flowcells recalibration
● Mapping:

○ 1-8 on rack = 1-8 on omron
○ 18-25 on rack = 9-16 on omron

● Channel with negative flow: 4, 23 
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Rack 69
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● Flowcells recalibrated 
○ Low precision on low flows for N2

● Mapping:
○ 1-13 on rack = 1-13 on omron
○ 18-25 on rack = 9-16 on omron

● Max reachable pressure on chamber ~ 0.15 mbar
● Channel with ~ 0 flow: 1, 3, 5, 9 (8), 12
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Rack 65
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● No flowcells recalibration
○ Low precision on low flows for N2

● Mapping:
○ 1-4 on rack = 1-4 on omron
○ 9-12 on rack = 5-8 on omron
○ 17-24 on rack = 9-16 on omron
○ missing channels 29, 30, 31

● Channel with negative flow: 2
● Channel with ~ 0 flow: 3, 4
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Rack 68
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● Flowcells recalibrated
○ Low precision on low flows for N2

● Mapping:
○ 1-8 on rack = 1-8 on omron

● Channel with ~ 0 flow: 3, 5, 7,
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Summary
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Rack Channels leaking

63 3, 14, 13

62 5, 4, 16

61 1, 17, 18, 19, 25, 26

67 2

66 5, 6

64 4, 23

69 1, 3, 5, 8, 9, 12

65 2,3,4

68 3,5,7
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Restart of the 
system
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Restart in recirculation mode: N2
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Racks restarted with N2 on Tue 12/10
● Input pressure reducers and regulation valve to 

minimum → minimum flow possible
● Racks 61-65 started first
● Racks 66-69 started manually

○ Regulation valve in rack 67 opening < 20% → 
stopped

○ Regulation valve in rack 69 opening < 20 % → 
stopped

● Around 4 hours to fill all the system
● Leak rate ~ 1250-1300 ln/h
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Restart in recirculation mode: N2 + 100 ln/h std. mix.
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On Some Freon injected to spot leaks and monitor
No big change in regulation valves

Only N2

N2+
Std. mix

N2+
Std. mix
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Restart in recirculation mode: N2 + 500 ln/h std. mix.
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Regulation valves started reacting 
to presence of Freon → opening
65, 68, 69 remained stable or 
decreased their opening

100 ln/ std mix

500 ln/ std mix

800 ln/ std mix

Regulation valve rack 69
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Switch regulation from output to chamber pressre
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● On 14/10 around 15:30-16 regulation was 
switched from output sensor to chamber 
sensor

● The setpoint of the chamber was kept to be 
one it had with regulation on output (in the 
limit of 0.05 mbar)

● Rack 69 chamber pressure around -0.05. 
Setpoint changed to 0 mbar → regulation valve 
closed from 12% to 7%

○ Negative flow increased
○ Valve kept closing as freon kept coming
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Switch regulation from output to chamber pressre
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Dummy chambers flow regulated
● Dummy chamber flow slightly 

decrased on rack 69
○ This accidentaly decreased 

the flow of a non-leaking 
channel

○ Negative flow increased on 
the channel

○ Regulation valve closed to 
keep pressure stable

○ Regulation valve went to 0% 
→ not possible to operate 
the rack without high flow 
on dummy chamber 

● Rack 69 was decided to run in 
open mode 

○ Exhuast to Air
○ Input Zimmerli reduced to 

minimum possible pressure
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Current status
● Input flows of most racks reduced to reduce leak 

rate
● Channel 4, 23 of rack 64 disconnected
● Current leak rate around 1300-1400 ln/h
● Problem in regulation of Rack 61-66: 

Rack 66 regulation valve going to 100%

Rack 
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Current status
● Input flows of most racks reduced to 

reduce leak rate
● Channel 4, 23 of rack 64 disconnected
● Current leak rate around 1300-1400 

ln/h
● Problem in regulation of Rack 61-66: 

Rack 66 regulation valve going to 100%

Rack 61 regulation valve as well

Rack 68 regulation valve around 8 %

Rack 68 output pressure ~ -0.1 mbar

Rack 65 output pressure at -0.6 mbar

Rack 64 output pressure at -0.2 mbar


