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Presented at the EPRI Workshop: Materials for Next-Generation Energy Storage: Challenges for 
Cost-Effective Scientific and Technical Innovation, Case Western University, Oct. 20-21, 2008.
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30 MJ CAPACITOR STORAGE SYSTEM
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• Often called Supercapacitor or Ultracapacitor
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• Product line introduced by NEC in 1978 (SOHIO license) 

• Originally used for computer memory backup
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• Appreciation of other attractive features since ~1990
– Very high cycle-life compared with batteries
– Long, maintenance-free operational life
– Safe, environmentally friendly technology

• Very large low cost systems have now been demonstrated
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• Very large, low-cost systems have now been demonstrated 
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• Utility grid off-peak energy storage
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• Navy all-electric ship energy storage

L d id b tt l t f UPS li ti• Lead-acid battery replacement for UPS applications

• Distributed generation storage--wind and solar energy
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+  Relatively high energy density
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  Cycle life much greater than that of batteries

+  Tolerant to over-voltage conditions  

+ Voltage self-balance in series strings
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  Voltage self balance in series strings

+  Low manufacturing energy costs--electrode drying unnecessary  

+ Low-cost packaging possible--water not contaminant  Low cost packaging possible water not contaminant

+  Very low self-discharge rate is possible

+ Potentially lowest cost manufactured energy storage component
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  Potentially lowest cost manufactured energy storage component
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Source: ESMA presentation 2007 Advanced Capacitor Summit, San Diego.
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Source: ESMA presentation 2007 Advanced Capacitor Summit, San Diego.



Click to edit Master title style
JME

PbO /H SO /C Asymmetric Electrochemical CapacitorClick to edit Master title style

• Click to edit Master text styles
Click to edit Master title stylePbO2/H2SO4/C  Asymmetric Electrochemical  Capacitor

Click to edit Master text styles
• Second level

Thi d l l

• Click to edit Master text styles
• Second level
• Click to edit Master text styles

– Second level• Third level
• Fourth level

Second level
• Third level

F th l l

Second level
• Third level

– Fourth level

• Fifth level• Fourth level
• Fifth level

» Fifth level

10/23/2008 page 1 810/23/2008 page 1 810/23/2008 page 1 8
8

Source: Imre Gyuk, “Supercapacitors for Electricity Storage, Scope and Projects”, Advanced Capacitor
World Summit, Washington DC, (7-15-04), 



Click to edit Master title style
JME

Click to edit Master title style

• Click to edit Master text styles
Click to edit Master title styleEnergy Storage

is a Disruptive Technology whoseClick to edit Master text styles
• Second level

Thi d l l

• Click to edit Master text styles
• Second level
• Click to edit Master text styles

– Second level

is a Disruptive Technology whose 
Adoption will Induce a Paradigm Shift
i th E ti Utilit I d t !!!• Third level

• Fourth level

Second level
• Third level

F th l l

Second level
• Third level

– Fourth level

in the Entire Utility Industry !!!

• Fifth level• Fourth level
• Fifth level

» Fifth level

IMRE GYUK, “Emerging Storage Applications for the Transmission Grid”
DOE P M ENERGY STORAGE RESEARCH
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DOE Program Manager, ENERGY STORAGE RESEARCH
Senate Committee hearing (July 28, 2008). 


