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BENEFITS OF ELECTRICITY STORAGE

• Maintain quality power and reliability

• Provide customer services — cost control,  
flexibility, and convenience

• Improve T&D stability

• Enhance asset utilization and defer upgrades 

• Increase the value of  variable renewable 
generation
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BATTERY ENERGY STORAGE SYSTEM ELEMENTS

Source: UtilityDrive
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THE EXPANDING ROLE OF POWER ELECTRONICS
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Power electronics provides two critical services

• Efficient conversion between disparate forms of electricity

• Unprecedented control over the flow of energy

Power electronics are the most potent tools at our disposal for modernizing transmission, distribution, and utilization.



ENERGY STORAGE SYSTEM COMPONENTS

▪ Power conversion systems (PCS), sometimes referred to 
and used interchangeably as power electronics, are a key 
enabling technology for energy storage. 

▪ In a grid-tied energy storage system, the PCS controls 
the power supplied to and absorbed from the grid, 
simultaneously optimizing energy storage device 
performance and maintaining grid stability. 

▪ There are multiple types of energy storage technologies, 
and each has their own characteristics and control 
parameters that must be managed by the PCS. 

▪ An energy storage installation may be tasked with a 
variety of different grid support services; the PCS is 
responsible for controlling the flow of energy to meet the 
requirements of the intended grid support application. 

▪ The major electrical components of a PCS are 
semiconductor switches, magnetic devices such as 
inductors and transformers, capacitors, and a controller. 

Storage Interface

▪ Charge/Discharge 
Procedures

▪ DC Bus Regulation

▪ Balancing and 
Protection

Grid Interface

▪ Current and Voltage 
Regulation

▪ Grid Synchronization

▪ Application Specific 
Power Flow Control


