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ωReduced emissions of greenhouse gases and primary 
air pollutants 

ωProvides an energy storage solution for integration 
with other renewable technologies.

ωProvides economic benefits and jobs in the region

ωNew generation capacity to meet projected electric 
consumption demands 

ωGrowth of peak electric demand

ωIncreased energy efficiency required (oil cost/$bbl)

ωRenewable Portfolio Standards

Why Hydrogen and Fuel Cells?
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ÅUS Department of Energy (DOE):Educate 
stakeholders to  encourage and promote the use of 
hydrogen and fuel cell technology in early market 
applications. 

ÅUS Small Business Administration (SBA):Enhance 
and expand an emerging, but highly functional 
hydrogen and fuel cell regional cluster centered in 
the northeast United States.

Federal Support



4

DOE Program - Project Scope
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ÅStrategic Market Assessment

ÅMapping of Target Locations 

Å¢ƻƻƭōƻȄ ŦƻǊ άwƻŀŘƳŀǇέ /ƻƴǎǘǊǳŎǘƛƻƴ

ÅEducate and assist key stakeholders

ÅTrain individuals on models

ÅGuidance for technology deployment

5h9 ά wƻŀŘƳŀǇέ tǊƻƎǊŀƳ
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ÅA mature global market could generate between $43 and $139 
billion annually.

Å If the region captures a significant share of the distributed 
generation and transportation markets, revenues could be 
between $14 and $54 billion annually.

ÅA mature market would require an employment base of tens of 
thousands.

ÅCurrent Hydrogen and fuel cell industry in the region
ï25 OEM level businesses with $225 million/yr revenue and 

1,923 employees 

ï1,063 supply chain member organizations

Strategic Market Assessment
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Market Attributes/Industry Status CT NY NJ MA ME NH-RI-VT 

Stationary Power 

 Strong market drivers (elect cost, 
environment factors, critical 
power) 

      

 Indigenous industry base 

  

 

 

  

Transportation Power (cars/buses) 

 Strong market drivers (appeal to 
market, environment factors, )       

 Indigenous industry base 

  

 

 

  

 Hydrogen highway/infrastructure 
plans   

 

  

 

Portable Power (military/industrial/consumer) 

 Indigenous industry base  

 

 

 

  

Economic Development Factors 

 Technically trained workforce 

      
 Supportive state policies 

  

 

 

  

 

8 State Region

Strategic Market Assessment
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ÅElectric Generation

ÅTransportation 

ÅHydrogen Refueling

Strategic Market Assessment



9

Electric Generation: Fuel Cell Power Facility

ÅEnergy Efficiency (50% to 90%)

ÅHigh Availability Factor (24/7 93%)

ÅHigh Productivity (CHP and CHHP)

ÅLow Carbon Emissions
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Hydrogen & Fuel Cell Transportation

ÅZero Carbon Emissions
ÅSafe
ÅEfficient 
ïTransit
Å12.4 mpge

ïPassenger
Å62 mpge
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Hydrogen Refueling

ÅHigh Efficiency

ÅFast Fill

ÅSafe

ÅZero Carbon Emissions
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Mapping Strategic Targets
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Mapping Strategic Targets
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Mapping Strategic Targets
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Regional Resource Center - Online Models

ÅEconomic/Cost Model
ïHeating and Electricity Cost Savings

ÅEnergy Management Model
ïEfficiency Benefits

ÅDistributed Technology Comparison
ïCompares Fuel Cells to Other Technologies

ÅHydrogen Generation from Renewable Technology
ïCost of Hydrogen from Renewable Resources

ÅEnvironmental Model
ïStationary and Transportation Emissions

Toolbox for Roadmap Construction
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Economic/Cost Model
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Energy Management Model
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Distributed Technology Comparison
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Hydrogen Generation Potential
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Hydrogen Generation
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Environmental Model
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Environmental Model
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Case Studies

Pepperidge Farm, Bloomfield CT 1

ω Lƴ нллсΣ tŜǇǇŜǊƛŘƎŜ CŀǊƳǎ ƛƴǎǘŀƭƭŜŘ ŀ 
250-kW FuelCell Energy fuel cell at its 
Bloomfield, Connecticut plant. The fuel cell 
supplied about 13% of the total electrical 
needs for the 260,000-square foot (sq. ft.) 
plant. 

ω Lƴ нллуΣ tŜǇǇŜǊƛŘƎŜ CŀǊƳǎ ƛƴǎǘŀƭƭŜŘ ŀ 
second, larger, 1.2- MW fuel cell, also 
manufactured by FuelCell Energy, which 
supplies about 57% of the total electrical 
needs for the bakery. Together, the two fuel 
cells provide about 70% of the required 
electricity and generate onsite electricity 
24/7. 

Expected Annual Electricity Generation 
(kWh):11,431,800 combined

Annual Emissions Avoided (lbs.) 2

CO2                     CO          NOX           SO2
11.4 million 7,511 5,990 23,206

1 - The Business Case for Fuel Cells: Why Top Companies are Purchasing Fuel Cells Today, FuelCells 2000, September 2010
2 -http://www.ctcleanenergy.com/YourBusinessorInstitution/CommercialInstallations/ManufacturingInstallations/PepperidgeFarms/tabid/462/Default.aspx
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Case Studies

Middletown High School, Middletown CT1

ω  Lƴ нллуΣ ŀ нлл ƪ² ǇƘƻǎǇƘƻǊƛŎ ŀŎƛŘ ŦǳŜƭ ŎŜƭƭ 
was  supplied by UTC Power of South Windsor, 
Connecticut.It provides approximately 48% of 
the estimated baseload electricity requirements 
for the school and will supply heat to the 
ǎǿƛƳƳƛƴƎ Ǉƻƻƭ ŀƴŘ ǘƘŜ ǎŎƘƻƻƭΩǎ ǎǇŀŎŜ ƘŜŀǘƛƴƎ 
system.Additionally, the fuel cell will provide 
grid-ƛƴŘŜǇŜƴŘŜƴǘ ǇƻǿŜǊ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǎŎƘƻƻƭΩǎ 
function as an emergency shelter at times when 
the electric grid is unavailable.

Annual Emissions Avoided (lbs.) 

CO2                    CO           NOX           SO2
244,404          1,036          826 3,201

Expected Annual Electricity Generation 
(kWh):1,576,800 

1 - http://www.ctcleanenergy.com/YourBusinessorInstitution/CommercialInstallations/SchoolsandEducationalFacilities/MiddletownHighSchool/tabid/472/Default.aspx
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Case Studies

H. E. Butt Groceries, San Antonio, TX1

ω  Lƴ нллфΣ bǳǾŜǊŀ ŀƴƴƻǳƴŎŜŘ ǘƘŀǘ I-E-
B would deploy 14 Nuvera 
PowerEdgeTM fuel cell systems for Class 
2 reach trucks, along with a 
PowerTapTM Hydrogen Generator and 
Hydrogen Station at the Perishables 
Distribution Center. Funding was 
provided to Nuvera from the Recovery 
Act.

ω ¢ƘŜ ǇǊƻƧŜŎǘ ǿƛƭƭ ŜƴŀōƭŜ I-E-B to 
validate lifecycle cost projections, 
productivity gains, and environmental 
benefits of the fuel cell forklifts and 
fueling infrastructure.

Emissions Avoided2

It is expected that CO2 emissions would 
be reduced by approximately 34% 
compared to power from the grid. 

1 - The Business Case for Fuel Cells: Why Top Companies are Purchasing Fuel Cells Today, FuelCells 2000, September 2010
2 ςNuvera Press Release, June 11, 2009; http://www.nuvera.com/blog/?p=724
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Case Studies

ωNew England's first zero-emission 
fuel cell-powered hybrid bus made 
its debut in Connecticut on April 10, 
2007. The bus immediately entered 
CTTRANSIT service and operates on 
the free downtown Hartford Star 
Shuttle route. 

ωThe increased efficiency of using 
fuel cells and hydrogen for 
transportation has resulted in 
significant fuel savings. The 
ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ /¢¢ǊŀƴǎƛǘΩǎ ŦƭŜŜǘ ƻŦ 
hydrogen-fueled fuel cell buses will 
use approximately 37,000 kg of 
hydrogen each year and completely 
displace approximately 49,000 
gallons of diesel fuel annually. 

Possible Emission Reductions from 
Replacement of a Conventional Diesel  
Transit Bus(lbs/year) 2

CO2                        NOX               SO2
182,984 1,019.9 1.746

CTTransit, Hartford, CT1

1- Connecticut Hydrogen and Fuel Cell Deployment Transportation Strategy: 2011-2050, CT Department of Transportation and the Connecticut Center for 
Advanced Technology, Inc., January 2011

CTTransit, Hartford, CT1


