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Addendum for series construction
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 In November 30, 2017 has been formally approved the Addendum for 
the construction and test (at LASA) of the series of “High Order” 
corrector magnets



Magnet zoo (series)
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Sextupole: 12 magnets Octupole: 12 magnets Decapole: 12 magnets

Skew quad: 6 magnets

OD=320 mm OD=320 mm OD=320 mm

OD=320 mm

TOTAL MAGNET N. 54

OD=460 mm

Dodecapole: 6 +6 magnets
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 In April 2018 an “Engineering 

Change Request” has been 

requested by CERN, 

 Increased magnetic (and 

geometric) length of 3+3 

magnets and decreased the 

4-pole skew.

 The variation for the 4-pole 

skew has been integrated also 

for the prototype (in “running”, 

the firm accepted the 

modification request)

 In series production we will 

have some magnets longer 

than prototypes
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 The first Milestone M1.1 has been respected.

 We are on the road to respect the first delirevable D1.1
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3D and 2D drawing for each magnet ready
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New protection study
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Normal-12-pole quench study

• Vmax < 300 V

• Tmax< 200 K

All magnets

(except 4-pole):

• No-Rdump

• Δtdelay = 180 ms

4-pole:

• Conventional

QDS (Va-Vb)

• Rdump = 1.5-3 Ω
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 The conductor order has been 

launched in advance respect 

the series construction

 About 130 km of NbTi

conductor

 The tender for the 

procurements of conductor 

has been launched in June 

2018

 Formal assignment in Sep. 

2018 (Bruker EAS)

 Contract to be signed in 

October 2018

 First units delivered in May 

2019

M. Sorbi, INFN-LASA, Milan

Conductor for series construction
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 The engineering design of the 

series completed as scheduled in 

July 2018 (M1.1)

 Technical and Contractual 

documents for the tender 

completed

 Approval by INFN Executive 

Board in mid July 2018

 Launch the tender in Sept. 2018

 Closing time for offers end of 

October

 Formal assignment in Dec. 2018

 Signature of contract. Jan. 2019 

(D1.1)

M. Sorbi, INFN-LASA, Milan

Construction of the series
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Hold point for series construction
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 An Hold Point has been set after the delivery to LASA of the first set of 9 

magnets (an entire string of correctors)

 We want to test at least the modified magnets (6-pole, 8-pole, 10-pole) to 

verify the requested modification

 The production has to be stopped for 2 months

 This allows to have a first set of 9 magnets on time or earlier (at CERN in 

Jan. 2020)

 The other sets will have a delay of 3 months respect to the original 

schedule (last delivery to CERN in Sept. 2021)
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TEST STATION UPGRADE AT LASA

 New cryostat for testing MCTXFP1 (12P), 

MCQSXFP1 (4P) and then for HO series

magnets

 New power supply for magnet test (200 A, 50 V) 

 New main switch for power supply (fast solid

state switch, Dt<1 ms)

 New acquisition system for test monitoring

 New controlled system to control 

cooling/warming of magnets

 Suitable for system of magnetic measurement at

low temperature (supplied by CERN)

 Installation already completed and 

commissioned in 2018
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HE 

inlet

Mag.

meas.

Safety

Valve and disk

Connections X3

CL

2+4
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Test station 
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 AAA

Discorap

cryostat

HiLumi

cryostat10 kA line

Nitrogen

heat exchanger

pumping

station
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Test station 
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Each HO corrector

 1 common CL + bus bar

 1 dedicated CL + bus bar

 3 voltage taps

SOFTWARE

• Quench protection

• Fast DAQ

• Slow control

CABLING

MECHANICS

BUS BARS

M. Sorbi, INFN-LASA, Milan
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CONFIGURATIONS FOR SERIES TEST

 In production are 
necessary 3 batches:
 18 magnets

 2X4P 2X12P 

 5 cool-downs

 Different possible
configurations for 
housing the magnets
of each batch

 The flange is designed
for housing the 
magnetic
measurement system

 The tests will be 
performed at 4.2 K
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Conclusion
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 The INFN activity for the HO corrector series (54 magnets) is on the track.

 Contract for 130 km of conductor almost completed.

 Final engineering and detailed design completed for all 5 magnets type.

 Tender for construction well launched.

 The LASA test station has been upgraded to manage the series test.

 First batch of magnets expected for test at LASA in Nov 2019.

 ….

 Last batch of magnets delivered at CERN in June 2021.
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Schedule of completion of series

M. Sorbi, INFN-LASA, Milan 16


