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Category:  Cleaner Power Plants

Subcategory:  Fuel Cell with Combined Heat and Power

Innovation: 

ClearEdge Power is first to develop and market a high temperature PEM (polymer electrolyte membrane) fuel cell appliance that uses natural gas, propane and other hydrocarbons as fuel1 for producing ultra clean and efficient on-site electricity and heat for homes and small commercial buildings.  Even when the electrical grid is down, ClearEdge products deliver full, continuous output.  Because ClearEdge products generate both heat and power on-site, higher overall efficiencies2 are achieved when converting hydrocarbon fuels into energy, thereby reducing both the total energy required and related CO2 and other harmful emissions.

Greenhouse Gas Reduction:

Each ClearEdge appliance generates up to 40 MW hours of electricity and 190 MBTU hours of heat per year, thereby reducing CO2 emissions by up to 28% or 9 tons per year per appliance, based on the energy usage of an average California home or small building3.  For high-carbon grids like SDG&E and LADWP, comparable CO2 reductions are 36% and 48% or 13 and 21 tons, respectively.  If all of ClearEdge’s planned production in 2010 (16,000 units) was deployed with full loads in California, CO2 would be reduced by 144,000 tons annually.  If this deployment was concentrated in San Diego or Los Angeles, annual CO2 reductions would be 208,000 or 336,000 tons, respectively.

Product Description:

The ClearEdge CEP5000A is a UL-certified CHP (combined heat and power) appliance for homes and small commercial buildings.  The appliance integrates proprietary hardware and software within a single cabinet, including a fuel processor which reforms natural gas, propane and other hydrocarbon fuels into hydrogen for use in a high temperature PEM fuel cell.  The fuel cell generates up to 5 kW of 120/240 VAC electricity for base-load power requirements as well as 24,000 BTU of 150°F heat for domestic and commercial hot water, radiant space and surface heating, pool and spa heating, and other thermal applications.  The CEP5000A is typically grid-connected, and provides back-up power during grid interruptions, but can also operate grid-independently when required for remote applications.  The net production cost of the ClearEdge CEP5000A is about $20,0004, with an operating cost as low as 6¢ per kWh (based on $10/million BTU for natural gas)5.
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1 An integrated reformer system converts hydrocarbon fuels into hydrogen gas.

2 Overall CHP system efficiency is over 80%, including 38% electrical efficiency.

3 Average California electrical grid mix produces 19 tons/year and NG thermal heating produces 13 tons/year compared to CHP with full load produces 23 tons/year.

4 Includes applicable rebates and tax credits, currently valued at up to $17,500 per appliance, and excludes installation and routine maintenance.

5 Assumes a 5 kW CHP system with full electrical and heat loads.  

