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Connecticut Fuel Cell Activities: Markets, 
Programs, & Models
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• Connecticut Hydrogen Roadmap (Fuel Cell Economic 
Development Plan)

• A National “Green Energy” Economic Stimulus Plan 
based on Investment in the Hydrogen and Fuel Cell 
Industry

• Connecticut DOT Plan for Hydrogen Stations and Zero 
Emission Fuel Cell Vehicles (In Development)

• Renewable Portfolio Standards
• Project 150 and Grant Programs
• Connecticut Hydrogen Fuel Cell Economy
• Connecticut Regional Resource Center

Hydrogen Programs
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Current Connecticut Direct/Indirect Job Summary
Total 2,100 Jobs

900

1,200
CT Direct Jobs
CT Indirect Jobs

Current Connecticut Tax Revenue and Gross State 
Product 

(Millions of Dollars)

2 Million
29 Million

340 Million

State Tax Revenue
Local Tax Revenue
Gross State Product

Connecticut Market Growth
• In 2006, there were over 900 jobs associated with 

research and development and manufacture of 
equipment (1,156 in 2007).

• Over 1,200 indirect jobs in 2006 (over 1,500 in 2007).

• The industry contributed $29 million in local tax revenue, 
and over $340 million in gross state product in 2006.

Connecticut Hydrogen Roadmap
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Economic Multipliers

• For each job the hydrogen and fuel cell industry directly supports, an 
additional 1.31 jobs are indirectly supported elsewhere in Connecticut.

• For every $1.00 of revenue generated by industry, and additional 84 cents 
of revenue is received by the state of Connecticut.

• For every $1.00 paid to industry employees, an additional 72 cents is paid 
by other employers in the supply chain.

Economic Multipliers
Employment Industry Revenues Employee Compensation

Multiplier 2.31 1.84 1.72

Connecticut Hydrogen Roadmap
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Industry Employment

• Job growth directly associated with the industry is estimated to 
grow by over 700 jobs between 2006 and 2010, however such 
growth would be modest compared to potential applications of a 
mature market.

• Connecticut’s hydrogen and fuel cell industry presently employs 
1,156 employees, an increase of 229 jobs since early 2006.

Industry Employment 
2006 2007 2010 (Estimated)

Direct Employment 927 Jobs 1,156 Jobs 1,635 Jobs

Connecticut Hydrogen Roadmap
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Potential Mature Global Market
• A mature global market could generate 

between $43 and $139 billion annually.

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

• A mature market would require a 
Connecticut employment base of tens of 
thousands.

Market Capture 

Connecticut Hydrogen Roadmap
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Emissions Reductions and Energy Savings

Potential Average Annual Emissions Reduction and Energy Savings Associated with the 
Displacement of 40 MW of Conventional Fossil Fuel Generation 

Air Emissions Energy Savings

NOX 224 tons Btu 1.4 – 1.6 Trillion 

SO2 187 tons No. 2 Oil Equivalent 10 - 12 Million Gallons

CO2 144,365 tons

Average Expected Energy Use (mpge)
Passenger Car Light Truck Transit Bus

Hydrogen Fuel 
Cell

Gasoline 
Powered  Car

Hydrogen Fuel 
Cell

Gasoline Powered 
Light Truck

Hydrogen Fuel 
Cell

Diesel Powered 
Transit Bus

81.2 29.3 49.2 21.5 7.04 3.9

• Fuel cell generation facilities can substantially reduce 
emissions, greenhouse gases, and energy use.

• Fuel cells would increase transportation efficiency by two 
to three times.

Connecticut Hydrogen Roadmap
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Targeted Deployment
• Targeted deployment of hydrogen and fuel cell technology 

could effectively meet electric power, thermal and 
transportation needs, reduce emissions, increase energy 
efficiency, and reduce costs.

• Examples of targets include state public buildings, prisons, 
universities, hospitals, transit fleets, delivery fleets, major 
highway fueling stations, etc.

Connecticut Hydrogen Roadmap
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Connecticut Supply Chain
• There are opportunities for further supply chain 

development for fuel cell manufacturing in Connecticut.
• There are over 150 Connecticut companies that have 

the capability to be part of the fuel cell supply chain. 
• The future state of a Connecticut supply chain can 

conceivably consist of hundreds of suppliers and tens 
of thousands of employees.

Connecticut OEM Activities
What do Connecticut OEMs currently do? What do Connecticut OEMs currently make?

•

 

Manufacture
•

 

Repair
•

 

Refurbish
•

 

Test
•

 

Assemble
•

 

Install

•

 

Turn-key fuel cell systems
•

 

Fuel cell stacks
•

 

Fuel cell plates
•

 

BOP equipment
•

 

Hydrogen production equipment

Connecticut Hydrogen Roadmap
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Economic Stimulus Plan

Industry Employment
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Results:

• Approximately 7,100 direct, indirect and induced jobs 
per 50 MW of consistent annual production of 
hydrogen and fuel cell manufacturing.

Economic Stimulus Plan

Industry Employment
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Economic Stimulus Plan

Gross Domestic Product



13

13

Results:

• Approximately $1 billion in gross domestic product per 
the annual production of 50 MW of hydrogen and fuel 
cell manufacturing.

Economic Stimulus Plan

Gross Domestic Product
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Economic Stimulus Plan

Local, State and Federal Tax Revenue
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Results:
• Approximately $400 million in federal, state, and local 

taxes annually for 50 MW of annual hydrogen and fuel 
cell production.

Economic Stimulus Plan

Local, State and Federal Tax Revenue
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Reducing Production Cost

Economic Stimulus Plan
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DOT Transportation Plan: PA 09-186

Plan Outline:
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Phased Infrastructure Deployment

DOT Transportation Plan: PA 09-186
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Connecticut Clean Energy Fund
• Grants up to $4M per project
• Incentive cap = $2.50 per Watt 
• Pays approx. 25-50% of total system cost
• Limitations:

– Site must have base load greater than fuel cell output
– Site must be able to use at least 50% of thermal energy
– Must have access to natural gas service or other fuel

On-Site Distributed Generation Program

Source: Connecticut Clean Energy Fund
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Renewable Portfolio Standards

Annual Percentage Increase of Connecticut’s RPS
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Renewable Portfolio Standards

Projected Average Annual Capacity Increase of 
Connecticut’s RPS
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Project 150

Project 150
• Initiative to develop 150 MW of renewable generating capacity in CT
• Long Term EPA by the Department of Public Utility Control

Fuel Cell Projects
Round 2: 
• DFC-EPG Milford (Milford) - 9 MW
• Stamford Hospital (Stamford) - 4.8 MW
• Waterbury Hospital (Waterbury) - 2.4 MW
Round 3:
• Bridgeport Fuel Cell Park (Bridgeport) - 14.9 MW
• DFC-ERG Bloomfield (Bloomfield) - 3.6 MW
• DFC-ERG Glastonbury (Glastonbury) - 3.4 MW
• DFC-ERG Trumbull (Trumbull) - 3.4 MW
• EPG Fuel Cell (Danbury) - 3.4 MW 
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Other Programs

Renewable Energy Credits
• RECs awarded for renewable energy projects including fuel cells
Low Interest Loans for Customer Side DG
• Interest rate 1% below applicable rate or no more prime rate
• DPUC/Banc of America
Discounts from Natural Gas
• Distribution charges waived for DG projects
ISO-NE Demand Response Program
• Backup rates and demand ratchets are eliminated for customers who 

install projects
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Connecticut Fuel Cell Locations

Operational

Planned
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• Define problem/opportunities

• Identify community solutions

• Collect detailed information

• Identify application for fuel cells

• Initiate economic model 

ExampleExample
Project AnalysisProject Analysis

CT Hydrogen Fuel Cell Economy
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Provide one
year (12 months)
of utility data 

Project AnalysisProject Analysis

CT Hydrogen Fuel Cell Economy
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Electric Demand

Thermal Demand

Project AnalysisProject Analysis

CT Hydrogen Fuel Cell Economy

Utility InputsUtility Inputs

Utility Rates
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• Payback term
• Cash flow
• Net present value
• Depreciation
• Internal rate of 

return
• Financing method
• Capital costs
• Installation and 

restacking cost
• Investment tax 

credits

Economic Financial AnalysisEconomic Financial Analysis
Financial VariablesFinancial Variables

CT Hydrogen Fuel Cell Economy
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CCAT/US DOE Partnership Initiative

Regional Resource Center
A Connecticut Center for Advanced Technology/US 

DOE Partnership Initiative

DOE State’s Call - December 16, 2009

Tom Drejer
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Partnership Initiative
• Promote hydrogen/fuel cell applications
• Target state and local government officials 
Goals
• Reduce energy costs
• Improved energy reliability
• Enhance environmental performance

CCAT/US DOE Partnership Initiative
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CCAT/US DOE Partnership Initiative

Outreach
• Educate stakeholders on benefits 
• Explain Regional Resource Center
• Review assisted modeling capabilities
• Provide examples of modeling and projects
• Review available funding
• Provide additional resources and potential partners
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Regional Resource Center

Functions:
• Provides online information, models, tools
• Targets: local and state planners 
• Subjects: quantified costs and benefits
• Identification of potential sites
• Ensures planners have the right information
• Ensures appropriate application of technology
• Information sharing and case studies
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Regional Resource Center

U.S. DOE Partnership Online Models
-Economic/Cost Model

• Heating and Electricity Cost Savings
-Energy Management Model

• Efficiency Benefits
-Distributed Technology Comparison

• Compares Fuel Cells to Other Technologies
-Hydrogen Generation from Renewable Technology

• Cost of Hydrogen from Renewable Resources
-Environmental Model

• Stationary and Transportation Emissions
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Regional Resource Center
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Economic/Cost Model
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Energy Management Model



37

37

Distributed Technology Comparison
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Hydrogen Generation
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Hydrogen Generation
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Environmental Model
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Environmental Model
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Potential Partners
• Connecticut Center for Advanced Technology
• Connecticut Clean Energy Fund
• Connecticut Siting Council
• Northeast Utilities
• United Illuminating
• FuelCell Energy
• UTC Power
• U.S. Department of Energy

Fuel Cells for Municipalities
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Joel M. Rinebold 
Email: jrinebold@ccat.us 

Tom Drejer 
Email: tdrejer@ccat.us 

Telephone: (860)-291-8832 
Web: www.ccat.us 

Connecticut Center for Advanced Technology (CCAT)

Fuel Cells for Municipalities
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