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Agenda
• Magnet Parameters and 

Assumptions
• 1st cool-down test results 

(G. Wilering)



Subscale Stress-Managed Common-Coils 
(SubSMCC)

Validating manufacturing process and introducing advanced concepts: coil pre-load free, at room 
temperature; stress-management structure and splicing on the low-field region.
Fast turn-around platform for testing matrix systems; protection concepts and cooling options.
Possibility to test a Hybrid magnet with LTS (Nb3Sn) Common-Coils and HTS racetracks 
LTS (Nb3Sn) conductor manufactured by LBNL (cct subscale cable)
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Number of 
turns Wire type N wire x 

dia in mm Cu/nCu
Bare Cable 
dimension

s in mm

Insulation 
thickness 

in mm

18 / layer
Nb3Sn 
RRP® 

132/169
11 x 0.6 1.17 3.8 x 1.3 0.155

Top Iss * Bpeak in T B0 in T Jsc in 
A/mm2

Jcu in 
A/mm2

Jov ** in 
A/mm2

4.5 K 9.2 kA 6.3 5.1 6418.9 5486.3 1390.3

*  From 2D without including the self-field contribution

** Including insulation area



Assumptions and load line 
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Parameter CCs 4.5 K short 
sample values

B0_ss in T 4.9

Bpeak_ss in T 6.1

Iss in kA 8.86

Emag_ss in kJ 16

4.5 and 1.9 K witness samples results pending

Plot based on the round wire measurements

1.9 K curve scaled using a TC0 = 16 K



Instrumentation: Nomenclature of voltage taps 
(former 1)

V1.4V1.3V1.2V1.1 VF.P

Former 
number

Position 
number
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Instrumentation: Nomenclature of parts
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Instrumentation: voltage taps pairs

VF.4VF.3VF.2VF.1

VF.P

Former 
number

tap 
Position

Test configuration

Twisted Pairs

Right Side

V3.4 – V3.3
V3.3 – V3.2
V3.2 – V3.1

V3.1 – V4.1

V4.1 – V4.2
V4.2 – V4.3
V4.3 – V4.4

Return Side 

V4.4 – V1.4

Magnet Structure: V MS

Left Side

V1.4 – V1.3
V1.3 – V1.2
V1.2 – V1.1

V1.1 – V2.1

V2.1 – V2.2
V2.2 – V2.3
V2.3 – V2.4

Vtot

V3.4 – V2.4

Layer jump
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Event 2: 1st CD - 4.5 K – Imax = 8.66 kA | Coil 1  
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VF.1 VF.3 VF.4VF.2



Event 4: 1st CD - 4.5 K – Imax = 8.71 kA | Coil 3  
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VF.1 VF.3 VF.4VF.2
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Event 8: 1st CD - 1.9 K – Imax = 8.79 kA | Coil 3  
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VF.1 VF.3 VF.4VF.2
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V3.4-3



Event 14: 1st CD - 1.9 K – Imax = 9.25 kA | Coil 3  
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VF.1 VF.3 VF.4VF.2



Event 18: 1st CD - 1.9 K – Imax = 9.39 kA | Coil 3  
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VF.1 VF.3 VF.4VF.2
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V4.1-2



Event 24: 1st CD - 1.9 K – Imax = 8.99 kA | Coil 4  
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VF.1 VF.3 VF.4VF.2
Ievent18 – 400 A
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V4.1-2



Event 24: 1st CD - 1.9 K – Imax = 8.99 kA | Coil 4  
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VF.1 VF.3 VF.4VF.2
Ievent18 – 400 A (4.3%)
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V1.2-3 V1.2-3



Event 27: 1st CD - 1.9 K – Imax = 8.7 kA | Coil 1  
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VF.1 VF.3 VF.4VF.2
Ievent2 = 8.66 kA



Impedance measurements

Measurement: One-Port

28.05.2024, 17:11 1MHz-20MHz_AllCoils_ImpedanceMagnitude.pd... Page 1/1

Cursor 1 Cursor 2 Cursor 3
Frequency 3.599 MHz 8.958 MHz 10.308 MHz
Trace 3 Magnitude Magnitude Magnitude
Measurement 209.797 Ω 27.393 Ω 78.381 Ω

Cursor 4
Frequency 19.193 MHz
Trace 3 Magnitude
Measurement 3.847 Ω

Sweep Calibration Full-Range User-Range
Start frequency: 1 MHz Impedance Active -
Stop frequency: 20 MHz  
Center frequency: 10.5 MHz  Attenuator setting Channel 1 Channel 2
Span: 19 MHz  Reflection 10 dB 10 dB
Sweep mode: Logarithmic
Numer of points: 1601

Hardware setup
Device type: No device connected!
Serial number: No device connected!
Receiver bandwidth: 30 Hz
Output level: 0 dBm
DUT settling time: 0 s
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Measurement: One-Port

28.05.2024, 11:30 1MHz-20MHz_AllCoils_Q.pdf Page 1/1

Cursor 1 Cursor 2 Cursor 3
Frequency 3.599 MHz 8.958 MHz 10.308 MHz
Trace 2 Q Q Q
Measurement 2.608 m 4.188 m 5.3 m

Cursor 4
Frequency 19.193 MHz
Trace 2 Q
Measurement 51.472 m

Sweep Calibration Full-Range User-Range
Start frequency: 1 MHz Impedance Active -
Stop frequency: 20 MHz  
Center frequency: 10.5 MHz  Attenuator setting Channel 1 Channel 2
Span: 19 MHz  Reflection 10 dB 10 dB
Sweep mode: Logarithmic
Numer of points: 1601

Hardware setup
Device type: Bode100R1
Serial number: MF615C
Receiver bandwidth: 30 Hz
Output level: 0 dBm
DUT settling time: 0 s

Coil 4 deviates from 
de others


