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Energy Storage Technologies 

• Electrochemical Energy Storage

– Battery

– Flow Battery

• Solar Thermal Energy Storage
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Flow Batteries

California’s Central Valley

60MWh Flow battery on the island of 
Hokkaido

800-megawatt-hour storage station 
being built in Dalian, China
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HCl flow batteries
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Membrane Development
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Energy Storage Technologies 

• Electrochemical Energy Storage
– Battery

– Hydrogen Fuel Cells

– Flow Battery

• Solar Energy Storage 

– Concentrating Solar Power (CSP) - Large scale
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Concentrating solar power (CSP) plants 

Image: US Department of Energy

CSP plants use mirrors to focus sunlight and produce high-temperature thermal energy 
that can be stored inexpensively. This feature allows CSP to be a dispatchable
electricity resource available whenever there is customer demand, including at times 
when the sun is not shining. CSP with thermal energy storage (or CSP-TES) thus provides 
considerable flexibility, increasing its own value to the grid and even enabling greater 
grid penetration of variable-generation technologies such as PV and wind. 

SunShot Initiative goal of 6 cents/kWh by 2020
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Cumulative CSP capacity by country and status 
(operational, under construction, development) 
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Types of CSP system: how they collect solar energy

growth of CSP capacity 
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High temperature molten salt loop schematic 
with potential surface and fluid temperatures. 
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Falling-particle receiver system with integrated 
storage and heat exchange for a power cycle 
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Major components of the 
particle-based CSP systems 
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Conceptual design of gas-phase receiver system 
with a modular PCM thermal storage system. 
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Battery Research at USC
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