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CORC at CERN

Conductor On Round Core (CORC) is a flexible round ReBCO wire/cable.
ReBCO tapes are wound in several layers around a metal core.

Applications:

Detector magnets

Accelerator magnets

SC Bus bars

High field inserts

SC Current leads
CORC CICC Prototype
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CORC Terminals:
 Practical and scalable
 Low resistance
 Good current distribution

Tapering the CORC cable is required for good 
joint terminal performance.

Step 1
Step 2

Step 3

CORC Joint Terminals

4

Tapes spring out
Solder flows between tapes



CORC Joint Terminals

Cable-In-Conduit Joint Terminals

Joint model:
 The model predicts the optimal joint resistance.
 The model can optimize the terminal layout.
 The results are scalable to CORC CICC terminals.
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ReBCO tape improvement: substrate thickness from 100 to 50 to 30 µm

Thinner substrate reduces tape minimum bending radius.

Thinner substrate and narrower tapes allow production of thin CORC wires

Benefits of thin CORC wires: Flexibility & high current density.

Suitable for high-field magnets and inserts coils.

Several CORC wires are tested in development program between

CERN, ACT and University of Twente.

CORC Wires

4.5 mm CORC Wire 3.0 mm CORC Wire
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Twente Setup:

 11 T Solenoid + SC Transformer

 Sample holder with OD of 60 mm

 Multiple turn CORC solenoid

Aim:

 Demonstrate the CORC wire at 4.2 K / 11 T

 Optimize tape winding + wire bending + joint terminal production

Test next week:

29 tape CORC wire test (500 A/mm2 @ 10 T)

More on CORC wires in Danko van der Laan’s presentation

CORC Wires

7



CORC Cable-In-Conduit Conductor

CORC Cable-In-Conduit Conductor (CICC) 

High current and high thermal, electrical and 
mechanical stability.

Internal cooling via voids between strands.

Tested in FRESCA and SM18 test facilities.

First CORC CICC sample (rated 48 kA @ 4.5K/10T):
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CORC Cable-In-Conduit Conductor
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Jacket is closed and ready for welding.

Conductor is wrapped in copper foil and the jacket is mounted.



CICC Sample Holders

Setup for the LN2 Test

Setup for the 4.2 K Test
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CICC Performance

4.5K: No transition observed

77K: Expected critical current of 13 kA @ self-field 
Measured critical current of 12.3 – 13.0 kA
N-value of 13
Good current distribution among strands
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CICC Joints
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Prototype Joint Terminal

 All CORC strands are tapered before soldering
 The strands were left straight inside the terminal for practicality
 Half a cable pitch difference between terminals

Up to 35 % difference in 
current between strands
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CICC Joints

Prototype Joint Terminal

 All CORC strands are staggered before soldering
 The strands were left straight inside the terminal for practicality
 Half a cable pitch difference between terminals
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5 % difference in current 
between strands
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CICC Joint Terminal Production
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 Terminals have a length of 350 mm
 Joint terminals are pre-tinned on the inside
 Joint terminals are filled with solder in vertical position
 Terminals are wrapped in insulation material
 Temperature was controlled manually (T < 200 °C)



CICC Joint Performance

Calculated value: 2.1 nΩ without external 
magnetic field
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Calculated value: 6.6 nΩ in self-field

77K

Top joint terminal: very close to the predicted value.
Bottom joint terminal: 3 nΩ higher

Joint model is able to reasonably predict the joint resistance of CORC CIC-Conductors.



Two New CORC CIC-Conductors

40 mm
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CERN and ACT are developing two new CORC CIC-Conductors rated 80 kA at 12 T / 4.2 K .

Prepared for testing the SULTAN facility at PSI Villigen, Switzerland.
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Detector Conductor: Conduction cooling is highly preferable for simplicity

Fusion Conductor: Internal forced flow cooling required to cope with heat load

Cable and strands in both conductors are similar:
 Six-Around-One layout
 42 tapes in 14 layers
 SCS4050 with 5 micron of copper
 2.1 km of ReBCO tape
 80 kA at 12 T / 4.2 K 

Two New CORC CIC-Conductors

CORC Strands for the SULTAN test
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CICC Cooling

Cooling Schematic:
Conductor 1: Internal Forced Flow Cooling
Conductor 2: External Conduction Cooling + Internal Forced Flow Cooling
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First full CORC CICC test to Ic in magnetic field at various temperatures!  

Operation:
Background field of 10.8 T
Temperature range of 4.5 to 50 K
Current up to 100 kA



Conclusions

 Latest CORC joints are practical, scalable and have a low resistance.

 Joint model is able to predict the joint terminal resistances.

 New CORC wire (500A/mm2@ 10 T / 4.2 K) will be tested next week.

 The first CORC CICC is successfully tested and shows promising results.

 CICC joint terminals provide good current distribution among strands.

 Two new CORC CICCs rated for 80 kA at 12 T / 4.2 K are in production.

 Ongoing R&D program with ACT and Twente University.

 Good steps forward in the development of CORC cables.
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Questions?
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