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Housekeeping 

 All participants will be in listen-only mode throughout the broadcast. 

 You can connect to the audio portion of the webinar using your computer’s 
speakers or a headset. You can also connect by telephone. If by phone, 
please expand the Audio section of the webinar console to select 
“Telephone” to see and enter the PIN number shown on there onto your 
telephone keypad. 

 You can enter questions for today’s event by typing them into the 
“Question Box” on the webinar console. We will pose your questions, as 
time allows, following the presentations. Please note the guest speaker to 
whom you are asking your question, if applicable. 

 This webinar is being recorded and will be made available after the call on 
the CESA website at  
 
www.cleanenergystates.org/events/ 
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About CESA 

Clean Energy States Alliance (CESA) is a national 
nonprofit organization dedicated to advancing 
state and local efforts to implement smart clean 
energy policies, programs, technology innovation, 
and financing tools to drive increased investment 
and market making for clean energy technologies.   

 



www.cleanenergystates.org 4 

   

• Multi-state coalition of clean energy 
programs cooperating and learning from 
each other, leveraging federal resources 

• CESA state members have nearly $6 billion 
to invest in next 10 years  

• Members have supported nearly 130,000 
renewable energy projects from 1998-
2011 with state-based dollars 

• Nonpartisan, experimental, collaborative 
network 

– Information exchange & analysis 

– Partnership development 

– CESA projects: solar, wind, RPS, fuel 
cells, energy storage, program 
evaluation, national database 
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Northeast Electrochemical Energy 

Storage Cluster 

Network of industry, academic, government, and non-
governmental leaders working together to promote the 
development and deployment of fuel cells and hydrogen 
fuels.  NEESC works to accelerate adoption, deployment, 
and innovation by providing business resources, networking 
opportunities, workshops, and other opportunities to drive 
economic development in this sector.                      
http://www.neesc.org/ 
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Why Fuel Cells in Microgrids and Critical 
Facilities? 

• Highly efficient and highly reliable  

• Require less maintenance than traditional 
generator sets 

• Remote monitoring 

• Minimal noise  

• Very low emissions 

• Certain fuel cell types can be switched on and 
off relatively quickly without damage 
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Contact Info 

Valerie Stori 
Project Director 
Clean Energy States Alliance 
Email: val@cleanegroup.org 
Phone: 802-2323-2554 
 
www.cleanenergystates.org 

mailto:Todd@cleanegroup.org


CESA/NEESC Webinar on Fuel Cells 
Andrew Skok      Sr. Director, FuelCell Energy 

February 20 2013 



Integrated Fuel Cell Company 

2 

1.4 MW plant at a 

municipal building 

2.4 MW plant owned 

by an independent 

power producer 

600 kW plant at a 

food processor 

11.2 MW plant –  

World’s largest  

operating fuel cell park 

300 MW installed 

and in backlog  

Over 80 Direct FuelCell® 

plants generating power at 

more than 50 sites globally 

Providing: 

• On-site power 

• Utility grid support 

  Manufacture       Sell (direct & via partners)             Install            Services 

Delivering Ultra-clean Baseload Distributed Generation Globally 

Growing Market Presence 
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24/7  

Power 

Peaking 

Power 
Central 

Generation 

DG or On-

Site 

Power 

SOX, NOX 
Particulate 

Matter 

CO2 
Reduction 

Avoid 

Siting, 

NIMBY 

Issues 
Good 

Solution 
Possible or 

Partial Solution 
Poor 

Solution 
Capacity 

Factor 

Up to 95% Fuel Cells 

Up to 95% 
Conventional 
Combustion 

  20-35% Wind 

  15-25% Solar 

Comparison to Alternate Solutions 
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• Ultra-Clean, Efficient and Reliable Power   

> Continuous and secure baseload power 

> Complements intermittent wind and solar 

> Does not require transmission grid 

• Near-zero NOx, SOx and particulate matter 

emissions  

>  Allows siting in congested/urban areas  

• Higher electrical efficiency than competing 

technologies 

> 47% to 70% electrical efficiency, up to 90% with 

combined heat & power (CHP) 

> Efficiency drives economics 

• Distributed generation - power where needed  

> Enables smart grid 

 

Fuel Cell Benefits 
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1.4 MW power plant 

 

 

 

 

 

 

 

 

2.8 MW power plant 

 

 

 

 

 

 

 

11.2 MW power plant 
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Products Based on Cell Stack 

Building Block 

Cell Package and 

Stack 

Single-Stack Module 

Four-Stack Module 

DFC300 

Single Module 

Powerplant 

300 kW 

DFC3000 

Two 4-Stack 

Modules 

2.8 MW 

DFC1500 

One 4-Stack 

Module 

 1.4 MW 
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DFC System 

• Fuel and Water are treated to 

remove contaminants (e.g. 

sulfur), mixed, heated to stack 

temperature and sent to anodes 

• Fuel and water react in anode 

chambers to produce hydrogen 

• Anodes consume 70% of 

hydrogen in power generation 

• Residual 30% hydrogen used in 

catalytic oxidizer to pre-heat air 

• Heated air is cathode gas 

• Cathode exit gas is 600 – 650 C, 

cooled to 370 C after fuel/water 

preheat 

• 370 C exhaust used for 

cogeneration heat recovery 

Fuel & 

Water 

Preheat 

Natural 

Gas or 

Biogas 

Water 

Fuel Cell 

Anodes 

Fuel Cell 

Cathodes 

Catalytic 

Oxidizer 

Air 

Power to Grid 

DC/AC 

Conversion 

370 oC 

DFC 

Exhaust 

Fuel 

Treatment 

Water 

Treatment 

Fuel Cell 

Stack 

Module(s) 

Electrical 

Balance of 

Plant 
Mechanical 

Balance of 

Plant 

Air 

Preheat 

600 oC 
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INTEGRATED SYSTEMS  

IMPROVE EFFICIENCY 

 

 DFC – (47%)  

 DFC – CHP (60-80%) 

 DFC – ERG (55-70%) 

 DFC/T – (60-70%) 

 DFC H2 (50-60%) 

Application Diversity 

FUEL RESOURCES 

 NATURAL GAS 

 METHANOL 

 ETHANOL 

 PROCESS 

METHANE 

 BIOGAS 

 COAL GAS 

 



Micro Grid Defined 

Micro-grid: A collection of loads separated from the utility grid at 

one point and powered by local generation sources. 



Micro-Grid Base Load Mode 
Typical Sequence of Operation: 

t0: Grid Outage 

t1: DFC transitions to Stand-Alone Mode, 

 Facility goes dark  

t2: Genset(s) starts, Service Breaker Opens,

 Sends micro-grid signal to DFC 

t3: Genset connects to bus at rated voltage  

 and frequency. 

t4: DFC syncs with genset and connects to bus 

 with wider V&F relay settings and active 

 anti-islanding disabled. 

t5: DFC ramps to rated power in 5 minutes.  

UTILITY GRID 

Customer 

Loads 

Customer 

Service Bkr 

DFC3000 

2.8 MW 



FCE’s First Micro-Grid 
 

2004 Democratic National Convention – Boston 
 

• Generated valuable lessons learned 

• Directed future product development activities 



Micro Grid 

Experience 

Recent Micro grid Implementations: 
 

 Central CT State University 
• Gensets & 1.4MW fuel cell 

 

 San Jose Water Treatment Plant  
• Gensets & 1.4MW fuel cell 

 

 Santa Rita County Jail 
• DOE Smart Grid Demonstration 

• Facility Static Switch Disconnect 

• 1MW early generation Fuel Cell 

• Gensets,1mw solar,  

• 2MW energy storage 

FCE is actively implementing micro-grid mode at several sites. 

• Parallel operation with other generators when utility service unavailable 

• Customer facilities, behind-the-meter applications 

• Interruptible and Seamless Applications 
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Case Study: Ultra-Clean Power 

12 



Hydrogen production & compression 

• Produce hydrogen, electricity and heat  

• Markets: vehicle fueling & industrial gas 

applications 

• Enables hydrogen infrastructure 

Advanced Technology Programs 
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Leveraging Core Technology to Expand Market Opportunities 

High electrical efficiency plants 

• Hybrid DFC systems - Electrical efficiency 
55%-70% 

Efficient and cost effective CO2 separation 

• Use DFC plants for carbon capture 

• Direct the flue gas from coal-fired power plants into 
the fuel cell for CO2 separation 
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Key Advantages of DFC 

• High electrical efficiency 

• Low emissions 

• High quality waste heat for co-generation 

– Steam 

– Hot water 

– Absorption Chilling 

• Low Noise 

• Baseload clean power 

• Strong Micro Grid attributes 
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Microgrid Criteria 

• Reduce impact of outages on critical facilities 

• Reduce economic output losses 

• Reduce emissions 

• Reduce costs  

• Increase high efficiency and renewable generation 

• Increase economic development and job creation 
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Fuel Cell Criteria 

• High reliability  

• Base load operation 

• High capacity factor 

• Use of domestic and renewable fuels 

• Clean operation 

• Made in U.S. 

 



Fuel Cell Microgrid Build-out 

• Power to customer(s) and islanded grid  

• Critical facilities selected by community  

• Transfer trip scheme 

• Automated demand response  

• Clean base load operation 

• “Green Jobs” 
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Fuel Cell Microgrid Plan 

• Identify Critical community facilities 

• Characterize area load requirements 

• Analyze power grid and transfer trip points 

• Interconnect with automated demand response 

• Operate with islanding for backup 
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Fuel Cell Microgrid Targets  

Critical Facilities 

– Computers, Servers, and other IT Infrastructure 

– Telecomunications 

– HVAC 

– Lighting 

– Machinery / Production 

– Fueling 

– Water / Waste Management 

Businesses and business parks with significant 

employment presence 
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Controlled Islanding 

• Capability to isolate a portion of the grid  

• Protects line crews 

• Employs vertical comprehensive planning 

• Enables utility to better serve its customers 
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Economics/Benefits 

Resource Benefits 

– Improved reliability for Critical facilities  

– High efficiency generation and renewable technology  

– Reduced costs from electric service interruptions  

– Job creation and economic development 

– Community support 

– Improved environmental performance 

– Improved confidence 

– Use of state businesses for manufacture and build out  

– Executes energy, environmental, and economic policy 
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Business Analysis 

9 
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Summary 

• Increased power reliability and security 

• Increased public safety 

• Improved business competitiveness 

• Increased manufacturing and employment 

• Improved vertical integration of grid assets 

• Catalyzed development of smart grid  

• Energy, environmental, and economic policy 
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Joel M. Rinebold 
Connecticut Center for Advanced Technology Inc. 

jrinebold@ccat.us 

(860) 291-8832 

www.ccat.us   
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mailto:jrinebold@ccat.us
http://www.ccat.us/


Connecticut Department of 
Energy and Environmental Protection 

State of Connecticut    
Microgrid Grant and Loan Pilot Program 
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