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Brief description: 

There is a huge expectation form Energy Storage technology to solve a wide range of 

problems that our society faces today, from addressing the unpredictability of renewable 

energy in stationary applications, to matching the travel range of gasoline powered cars. In 

most of these energy storage applications, electrochemical energy storage that can store 

directly electrical power/energy by means of rechargeable batteries and supercapacitors, is 

seen as the most convenient alternative.  

This tutorial aims at analysing the main aspects needed in the design of an electrochemical 

energy storage system. First, the basic energy storage device behaviour will be discussed 

including several supercap and battery technologies that will be compared. Then the 

equivalent modelling, extraction of the equivalent parameters that can be used in the power 

loss modelling will be presented. Implementation aspects related to the assembly of devices in 

stacks, the need to implement cell voltage equalisation/balancing and the design aspects 

when hybrid battery/supercapacitor systems are developed will be analysed. The tutorial will 

conclude with very specific aspects related also to the design of the power converters for 

interfacing the energy storage stack (including the choice of cell size) to a particular 

application will be also discussed by presenting two design case studies.  

Outline: 

- Behaviour of Electrochemical Energy storage devices 

- Extracting the parameters for the Equivalent Models  

- Techniques for accurate power loss estimation in energy storage devices 

- Cell voltage balancing circuits 

- Choosing the Supercap/Battery ratio in a Hybrid Energy Storage System 

- Design Considerations of a Power Converter for Energy Storage Systems  
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