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Energy Storage Overview

•Capture of energy produced at one 
time for use at a later time.

•Energy is stored (charged) when 
generation exceeds demand.

•Energy is released (discharged) when 
demand exceeds generation.

•Usefulness exacerbated by growing 
amount of intermittent resources like 
solar and wind.



Energy Storage Applications/Value 
Streams

•Energy Arbitrage

•Frequency Regulation

•Volt/Var Support

•Peak Shaving/Demand Response

•Renewable Smoothing/Shifting

•Islanding During Outages



Energy Storage Business Models

Centralized Utility or Merchant Owned
• Economic Benefits to Utility
• Little to No Resiliency Benefits

Distributed Utility Owned
• Economic Benefits to Utility
• Resiliency Benefits to Customer

Distributed Customer Owned
• Economic Benefits to Utility and Customer
• Resiliency Benefits to Customer



Energy Storage Technologies



Electro-Chemical Energy Storage

Li-Ion and Flow batteries currently are the two most commercially viable 
technologies for grid BESS. 



Lithium-Ion Battery Energy Storage 
Systems (BESS)

Lithium-Ion has enjoyed the Lion’s share of deployment primarily due to:

• Higher Round-Trip Efficiency

• Modular Characteristics

• Flexibility in Siting

• Ample Supply Chain Availability

• Falling Cell and System Costs

• Favorable Performance Metrics



BESS System Design



Solar + Storage

•Solar + Storage pairs a battery with 
a new or existing solar system to 
increase its value.

•This makes solar dispatchable by 
allowing the sytem to operate at 
night or during cloudy days.



Solar + Storage – AC Coupled

Pros:

Flexibility in location.

Ease in retrofitting existing solar 
generating assets.

Reduced HVAC and fire suppression 
requirements.



Solar + Storage – DC Coupled

Pros:

Single bi-directional inverter.

Higher round-trip efficiency.

Ability to capture excess clipped PV.



AC-Coupled and DC-Coupled Efficiency 
Comparison



AC-Coupled and DC-Coupled Value 
Comparison



Thank You !


