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Introduction and Background
• Development of electric vehicles (road, 

railway, and shipping)
• 2.4% of annual CO2 emission by aircraft 

in 2021
• 3.6% forecasted annual growth rate in 

the demand for passenger traffic

Aerospace industry goal: 
• Example? EU Flightpath 2050: 75% 

CO2 emission reduction
• How? One potential solution: Electric 

Aircraft

Superconducting technology 
advantages[1]

• Compactness
• Lightweight
• Higher Efficiency
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A) Electrical Characteristic → Resistance and Current B) Thermal Characteristic → Temperature 
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Superconducting DC Cable
Temperature calculation along the cable radius and length using finite-difference method (FDM)[2]

At Different Cable Lengths (at 20 s after Fault)At Different Simulation Times (at the End of the Cable)

Superconducting Fault Current Limiter + DC Cable
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Summary:
• Validation of the cable behavior by 2-D model
• Configurable SIMULINK models for RSFCL and cable
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Modeled 
Components

𝑡 = 0.05 s 𝑡 = 0.11 s 𝑡 = 0.2 s 𝑡 = 0.3 s 𝑥 = 0 m 𝑥 = 10 m 𝑥 = 30 m 𝑥 = 50 m
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𝐼nom = 1.5 kA
𝐼c,Tape = 200 A

LN2 @ 77 K
Τ8 12 Inner/Outer HTS Tapes

𝑙Cable = 50 m

Short-Circuit Behavior Analysis

MATLAB and SIMULINK Modeling
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