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Outline 

• Overview of energy storage technologies 
– Cycle of work 
– Round trip eficiency 
– Power / Energy applications 

• SMES 
– Physic 
– Current application 
– ‘Why-not’ applications 
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Overview of storage technologies 
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Overview of storage technologies 

• Power applications 
– High power (rated grid power or more) 
– Short periods of time (seconds to few minutes) 
– A low stored energy is enough 

• Energy applications 
– High power (near rated grid power) 
– Longer periods of discharge 
– A high stored energy in needed 
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Overview of storage technologies 

Source: ESA  (http://www.electricitystorage.org) 
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Overview of storage technologies 

Source: ESA  (http://www.electricitystorage.org) 
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SMES 
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SMES 

• High power 
• High velocity 
• Reasonable eficiency 

Grid 

Superconducting coil 

• Low energy density 
• High production cost 
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SMES 
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ISTEC-TOSHIBA 
100 kWh 20 kW 

10 kWh / day 
3600 kWh / year 

SMES 

x 1,     10 days 

x 30,   8 hours 
x 10,   1 day 
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ISTEC-TOSHIBA 
100 kWh 20 kW 

20 MWh SMES 

SMES 
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Conclussions 

• SMES is currently a real solution in Power 
Applications  as UPS or quality solutions. 

• In Energy Applications,  SMES are usually rejected 
because of 
– High production cost (due to the superconducting  tape 

cost and structural materials, mainly) 
– Low energy density (what is not a problem in others 

storage systems) 
• Depending on the rated power and energy, we think 

that SMES can be a solution for all applications, both 
alone or in a hybrid storage system.  



AAG 

The end 

Thank you for attention 

Alfredo Álvarez 
aalvarez@unex.es 
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