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Attributes of Energy Storage

• Storage power 
• Discharge duration
• Energy and power density
• Footprint and space requirements
• Round-trip efficiency
• Operating costs
• Lifetime discharge
• Reliability
• Response time
• Ramp rate
• Charge rate
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Attributes of Energy Storage (cont.)

• Energy retention and standby losses
• Transportability
• Modularity
• Power conditioning
• Power quality
• Storage system reactive power capability
• Communications and control
• Interconnection
• Decommissioning
• Disposal



What is the value of the Bulk Energy Storage to a utility?
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Avoided Utility Costs
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Value of Avoided Capacity



Other Utility Benefits



Utility Evaluation Models
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Storage issues are connected to many current proceedings
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Opportunities for thermal 
storage technologies



Increasing levels of renewable energy penetration 
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Storage contributes during periods of highest value
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The net system peak is expected to shift to later in the 
day as renewable penetration increases 
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Avoided Energy Costs
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Example Electric Utility Generation Dispatch
200 MW Ice Bear System

 Load with Ice Bear

 Original Load
Avoided on‐peak 

market purchases and 
peaking generation
Avg $57/MWh

Incurred off‐peak 
market purchases 
and CC generation
Avg $27/MWh
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