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Technology Maturity

R&D Pilot-scale
Bench-scale

Commercial
Demenstration
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* Flywheels store energy mechanically (kinetic)

» High cycle life (100,000+ cycles) ideal for
frequent charge/discharge of power.

* Power and energy scale independently, but
there are practical limit to energy density:
* Higher Moment of Inertia Materials
+ Low Cost Structures

» Commercial plants are on-line providing
frequency regulation: 3MW in Massachusetts,
20MW planned in New York and lllinois

Source: |. Gyuk, Grid-scale energy storage, ARPA-E Pre-

summit workshop, March 1, 2010




R&D

Bench-scale

Technology Maturity

Pilot-scale

Demonstration

Commercial

(ERERz T/ SnER L IR iR

* Oldest and most developed battery technology

* Energy management applications have been
installed (California, Hawaii, Puerto Rico, and
Germany) with power from 3 to 10 MW

* Highly-sensitive to operating temperature and
charge profiles; corrosion, sulfation, and active
material shedding as traditional issues

* New Areas in 200 Year Old Technology:
« Innovative Lead-carbon Electrodes
« Advanced Power Conditioning Systems
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