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   Conclusions 
•Calculated AC losses are consistent with the SULTAN data until 5 Hz, since Sultan AC loss data become 
less accurate around 5 Hz (SULTAN Working Group Meeting, Feb 2014) 
•Calculated temperature is similar with the experimental one, the final temperature is in agreement with 
SULTAN measurements. 
•The model has a more rapid increase of temperature, this is likely related to the response time of the 
thermometers on the jacket, which is not taken into account in the model. The model gives the immediate T 
of the cable. 

Evolution of temperature during the harmonic pulse field.  
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Introduction 
The model JackPot-ACDC is used for the analysis of the performance of Nb3Sn Cable-in-Conduit 
Conductors (CICCs) for the ITER Central Solenoid.  
A preliminary study on the correct calculation of the AC losses (based on inter-strand contact resistance) 
and the associated temperature evolution is performed to validate the used thermal model. The computed 
local temperature is compared with the one obtained from the harmonic pulse tests performed in the 
SULTAN facility. Next step will be to simulate the stability tests with sine-wave pulses in Sultan and 
compare the obtained temperature evolution with experiments.  
When the model is fully validated, the study will be scaled to the ITER plasma operating conditions, to 
assess the stability margins for the ITER CS magnets, since experimental data is not available. 

Evolution of the AC losses versus frequency with 
different current load (for f≥5 Hz, the experimental 
values become less accurate).  

AC losses measurements from Sultan Facility are used to 
calibrate the model. The AC losses change with different 
transport current due to a variation of the inter-strand resistivity 
by electromagnetic forces (BxI). 

The JackPot AC field profile (a – space domain , b – space and time domains) reproduces the Sultan magnetic field 
profile (DC+AC) as closely as possible. 
 

The code Jack-Pot AC/DC is able to calculate the coupling currents in a Cable-In-Conduit-Conductor (CICC), it starts 
calculating all the trajectories of all the strands, then calculates mutual inductances, contact resistances and coupling 
with the background field.  
To compare the model with experimental data, the tests carried out at the SULTAN facility have been reproduced, the 
modeled cable is CSKO1. 

The change in temperature is calculated 
taking into account the flow of helium 
through the cable. The helium flows 
along the cable length from the positive 
side to the negative. 

Comparison between modeled and experimental (Sultan 
facility) temperatures. 

ITER CS Cable 
 Strand type Nb3Sn 
 Strand diameter (mm) 0,82 
 Cabling stages (2+1Cu)x3x4x4x6 
 Twist pitch (mm) 20/44/78/156/423 
 Void fraction  32% 

Model Parameters 
 Background field (T) 9 
 AC field (T) 0,2 
 Length modeled (mm) 820 
 Transport current (kA) 0 - 45,1 
 Frequency (Hz) 0,1 to 10 
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Evolution of temperature during an interval of 15 s, with an applied 
magnetic field amplitude of 0.2 T and frequency 1 Hz 

Petal of CS cable, red strands are Cu and blue 
strands Nb3Sn 
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