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Updates from the HL-LHC Magnet Circuit Forum
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Magnet Circuit Forum
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 MCF has the responsibility to keep up to date the circuit configurations and parameters 

 This is done through updates of  the Circuit Table and the Electrical Layout (see MCF Sharepoint)

 So far 71 meetings (17 since last annual meeting), documented with minutes, follow up of  actions, etc. 

 MCF is also organizing topical meetings with reduced attendance, 31 meetings have taken place so far

 MCF took initiative and responsibilities for the preparation of  Engineering Change Requests and other 

documents related to circuit aspects

 About 50 members are regularly invited

Extract from the mandate of the MCF

 MCF is the meeting where all aspects related to powering and

protection of the HL-LHC magnet circuits are discussed.

 MCF, also, is mandated to validate the polarities of the HL-

LHC circuits.

M. Zerlauth has been nominated Mr Circuit from April 2020.

Included in 

End 2019

https://espace.cern.ch/project-HL-LHC-Technical-coordination/MCF/SitePages/Home.aspx?FollowSite=1&amp;SiteName=Magnet%20Circuit%20Forum


Magnet Circuit Forum
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Circuits Layout V3.4 Circuits Parameters Table V9.0



Mr Polarity and the Magnet Circuit Forum
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 “…define clear conventions (based on LHC 

experience) and perform the required verifications in 

order to ascertain the defined circuit polarities to be 

coherent with the optics layouts and operation with 

beams...”

 M. Pojer has been nominated Mr Polarity.

 Mr Circuit and MCF are always acting in close 

collaboration with Mr Polarity.  



Polarities Verification
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Circuit Polarities Verification 
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 The reference document for the polarity of the (HL-)LHC

magnets is the EDMS no. 90041.



Circuit Polarities Verification 
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EDMS Doc. Nr. 2269414



Updates on Circuit Protection
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11T Integration and Protection Scheme 
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11T Integration and Protection Scheme 

12SYCourtesy of J. Steckert, A. Antoine, G. D’Angelo, D. Carrillo, E. Nowak et al.



Confirmation of 120 A Circuit Protection Scheme 
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Confirmation of 120 A Circuit Protection Scheme 

14SYCourtesy of Y. Thurel and M. Prioli

EDMS Doc. Nr. 2370274



Energy Extraction for MCBXFA/B
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Energy Extraction for MCBXFA/B

16Courtesy of A. Verweij, M. Mentink, V. Herrero, E. Todesco et al.

EDMS Doc. Nr. 2360296



CLIQ and K-mod Feeders
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CLIQ and K-mod Feeders

18SYCourtesy of J. Liberadzka, L. Williams, J. Ludwin, M. Bednarek and G. D’Angelo

EDMS Doc. Nr. 2279955



Circuit Instrumentation and Review of Sep-2020
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Indico Event no. 948311

https://indico.cern.ch/event/948311/


Circuit Instrumentation and Review of Sep-2020
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Magnet IFS Name

Cover Flange 

type Raw IFS Box

Dimensions (mm)

Vtap

(old value) Comment QH EH

Total HV 

(old value)

Nb TT 

sensors

Nb TT 

wires

Nb TT LV 

connectors

Spare HV 

Feedthrou

ghs in 

present 

design : 

48/18 pins 

for L/S

Spare HV 

Feedthrou

ghs in 

proposed 

scheme : 

48/30 pins 

for L/S

Spare HV 

Feedthrou

ghs in 

proposed 

scheme : 

48/26 pins 

for L/S

Spare LV 

Feedthro

ughs 

(4pins) in 

present 

design

Q1A Q1A-1 L - Type 402.5 x 310 x 110 21 16 4 41 2 8 2 7 7 7 2

Q1B Q1B-1 L - Type 402.5 x 310 x 110 20 16 4 40 2 8 2 8 8 8 2

Q2A-1 S- Type 280.0 x 230 x 110 12 12 vtaps for MCBXFBs 12 0 6 18 14 5

Q2A-2 L - Type 402.5 x 310 x 110 22
23 vtaps based on version AC (in-work) 

https://edms.cern.ch/document/2002347/AC
16 4 42 2 8 2 6 6 6 2

Q2B-2 L - Type 402.5 x 310 x 110 22
23 vtaps based on version AC (in-work) 

https://edms.cern.ch/document/2002347/AC
16 4 42 2 8 2 6 6 6 2

Q2B-1 S- Type 280.0 x 230 x 110 12 12 vtaps for MCBXFBs 12 0 6 18 14 5

Q3A Q3A-1 L - Type 402.5 x 310 x 110 21 16 4 41 2 8 2 7 7 7 2

Q3B Q3B-1 L - Type 402.5 x 310 x 110 20 16 4 40 2 8 2 8 8 8 2

CP -1 L - Type 402.5 x 310 x 110 48
48 vtaps for 120A circuits based on 

https://edms.cern.ch/document/2058711/0
48 0 0 0 0 4

CP- 2 S- Type 280.0 x 230 x 110 22
12 Vtaps internal MCBXFA + 6 Vtaps  internal 

MCQSXF + 4 Vtaps 120A C.L. splices
4 26 1 4 1 -8 4 0 4

D1 D1 S - Type 280.0 x 230 x 110 8 8 Vtaps for MB 8 4 20 4 16 4 -2 10 6 1

D2-1 L - Type 402.5 x 310 x 110 10 MBRD dipole Vtaps 16 4 30 2 8 2 18 18 18 2

D2-2 L - Type 402.5 x 310 x 110 32 MCBRDs 4 corr.  x 8 Vtaps 32 2 8 2 16 16 16 2
D2

Feedthrough pins needed

HV Feedthroughs LV Feedthroughs

Q2A

Q2B

CP

Courtesy of G. D’Angelo

EDMS Doc. Nr. 2411822



HL-LHC High Voltage Withstand Levels 
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HL-LHC High Voltage Withstand Levels 

22SYCourtesy of T. Da Rosa, M. Bednarek and F. Rodriguez Mateos

11T

MQXF

EDMS Doc. Nr. 1963398, 2187266, 2363905, 

1995595, 2060633, 2363906, 2363904 and 1821907 



Circuit Disconnector Boxes
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Circuit Disconnector Boxes

24SY

High Current Bus Bars and Insulated Heat Sinks

CDBs
Air Cooled Cables

Water Cooled Cables

DFHX

ECR for Bus Bars is in preparation

EDMS Doc. Nr. 2317207

to Power Converters



Update of  Integration of  Warm Powering in URs
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Update of Integration of Warm Powering in URs
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Concluding Remarks

SY 27



 In a very collaborative atmosphere under the umbrella of the MCF, the protection studies

of HL-LHC magnet circuits are completed and main parameters are defined.

 Up to the Circuit Review of September 2019 and the 9th Collaboration Meeting, the focus

was on the finalization of the conceptual design of the circuits.

 During the past year, the MCF concentrated increasingly on the detailed design and

implementation of magnet circuits powering and protection in line with the preparation of

the HL-LHC string and the pre-series and series components manufacturing.

 This detailed approach and studies will continue for the next years, in view of the

important validation of the circuit and component design in the HL-LHC IT string.

Concluding Remarks and Outlook
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 MCF meetings no. 55-71 (indico page link)

 MCF Sharepoint (link)

 TCC meetings no. 93, 99, 108, 115 and 116

References
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https://indico.cern.ch/category/8387/
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Thank you to the participants and collaborators of  

the MCF for all their efforts

Thank you for your attention
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