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• CHHP means Co-production of Hydrogen Heat and Power.

• Power source is high efficiency internal reforming fuel cell.
– e.g., FuelCell Energy’s Direct Fuel Cell (DFC)

– The internal reforming creates hydrogen for the fuel cell reaction and 

excess hydrogen for export.

• DFC power plant size options (300 kW, 1400 kW, 2800 kW)

• Fuel Options:  Natural Gas, Biogas, Propane, etc.
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Direct Fuel Cell® (DFC®) Power Plant

• Simple Cycle Products:  
– DFC300TM, DFC1500TM, DFC3000TM

• Simple cycle product specifications available at:  
http://www.fuelcellenergy.com/products.php

– Specifications also included in appendix.

• For cost sensitivity analysis DFC simple cycle 
capital cost may be taken as $5,000 to $1,000 
per kW net AC capacity.
– Cost does not include additional equipment for CHHP 

system 



Fuel Specification for CHHP System

• Baseline Fuel:  Natural gas
• Examples of Renewable Fuels:

– Biogas derived from anaerobic digester, landfill 
• Minimum methane content 60%

– Syngas derived from thermal gasification.
• Must be methane rich, at least 50% methane

• Fuel pretreatment
– Non required for pipeline natural gas
– Clean up required for renewable/other fuels

• Sulfur, siloxane, and halogens down to sub-PPMV level.

• Renewable fuels may be blended with natural 
gas.



Basis for Hydrogen Co-Production

• Anode Exhaust Composition (at fuel utilization of 65%)
� H2 10%
� H2O 40%
� CO 5%
� CO2 45%
� N2 0.3 – 0.8% (fuel dependent)
� CH4 <1% 

• Impact of Hydrogen Co-Production on Heat Energy available for recovery:
� Available heat energy is reduced from simple-cycle specification on a one-for-

one basis of the heat value of hydrogen product exported.

• Supplemental Fuel Option:
� Supplemental fuel may be added to facilitate greater hydrogen production.

• Fuel Utilization may be decreased to increase hydrogen production:
� Normal simple-cycle fuel utilization 70% - 80%.
� For increased hydrogen production the fuel utilization may be decreased down 

to 60%.
� Anode exhaust will be richer in hydrogen and carbon monoxide with 

decreased fuel utilization according to carbonate fuel cell reaction equations.



Simple Cycle DFC® Configuration
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APPENDIX

DFC Product Specifications














