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-Technical Outline of the Session and Topics: 

 

Studies on the use of superconducting technology as increased since the days of first-generation 

superconductors and their uses in high-field magnetics. Nowadays, the research also includes 

superconducting materials to re-design the current technology used in the world’s electrical energy 

systems. New motors, partial or fully superconducting, are being researched, with the potential of higher 

efficiencies, and higher power densities, for applications such as powertrain for vehicles, including in 

ships and airplanes. DC/AC superconducting transmission lines and transformers also share the same 

potential advantages regarding their efficiency and high-power density. In railed transportation, the use 

of superconducting magnetic levitation (MagLev) systems is a well-studied topic, with some countries 

already having full-scale working prototypes. For energy storage, the superconducting magnetic energy 

storage (SMES) also shows several advantages over conventional energy storage, such as its capacity 

to deliver its energy faster, have lower losses due to its superconductivity, and being motionless. All in 

all, superconductivity is a vast area, with several applications in our current electrical energy system. 

 

This session is then to be focused on the applications of superconductors in electrical energy systems. 

The main applications are in the design of systems that integrate or re-design the electrical energy 

system. The main concerns in this session are the design of these new systems, not only in their energy 

or power delivering capabilities but also in their electromagnetic, thermic and mechanical behavior. 

Having a higher complexity than the conventional ones, all these systems need to be studied in detail in 

all aspects. In this sense, full multi-physics simulations and experimental research are the key aspects 

of researching these topics and the clear advantages they have over the conventional systems used. 

 

The Guest Editors are inviting submissions for this Special Issue, “Superconducting Applications for 

Electrical Energy Systems.” This Special Issue will deal with novel superconducting technologies that 

innovate or integrate today’s electrical energy systems. Topics of interest for publication include but 

are not limited to: 

 
Topics of the Session 

o Superconducting Electrical Motors and Generators; 

o Superconducting Transformers; 

o Power transmission using HTS cables; 

o Superconducting Fault Current Limiters (SFCL); 

o Magnetic Levitation (MagLev) Systems; 

o Superconducting Bearings; 

o Superconducting Magnetic Energy Storage (SMES); 

o Superconducting Wireless Power Transfer 

o Electric power grid studies using HTS devices. 

o Cryogenics for Superconducting Devices and System Integration 

 
 


