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Goals
• Clean/Low Carbon Emissions
• Reliability
• Durability
• Lower Costs
• Business Development
• Clean Energy Jobs
• Supply Chain Management
• Global Exports

Market Drivers
• Renewable Integration
• Energy Reliability/Resiliency
• Electricity Market
• Emissions (Carbon) Reductions
• Economic Incentives
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Business as Usual Projection
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Energy Flow



Activities (Stationary/Transportation)
• Roadmap Market Planning
• Economic Analysis
• Market Analysis/Target Identification
• Policy Initiatives
• Manufacturing/Business Development
• Supply Chain Management
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State/Regional “Roadmap” Market Planning
• Economic  impacts (jobs, revenue, companies)
• Technology, Applications, and Markets
• Stationary and Transportation Deployment Targets
• Policy and Drivers

o Job Development
o Energy Reliability
o Storm Preparation
o Environmental
o Carbon Control
o Energy Cost
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• Update Planned for 2017
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Stationary Market Targets 
• Education
• Food Sales/Services
• Inpatient Healthcare
• Lodging
• Public Order & Safety
• Energy Intensive Industries
• Government Operated Buildings
• Wireless Telecommunication Towers
• Military, Airports, and Ports
• Wastewater Treatment Plants and Landfills
• Grid/Microgrid



Regional Public Stationary Targets
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Regional Private Stationary Targets
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Policy/Incentives for Stationary Fuel Cells
• State/Regional Hydrogen and Fuel Cell Development Plans
• Mandatory Renewable Portfolio Standards (RPS)
• Net Metering
• Public Benefits Fund
• Performance Based Power Purchase
• Utility Ownership/Investment
• State Grant/Loan Program
• Microgrid Reliability Program
• Property/Sales Tax Incentive
• Property-Assessed Clean Energy (PACE) Financing
• One Stop Regulatory Approval
• Identified State “Point” Person9
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State Stationary Policy Summary

Eligible Eligible if Renewable Combined Heat & Power



Regional FCEV Deployment Plan 
• Consistent with goals of H2USA, NESCAUM, and the 8 State MOU Action Plan
• Developed for 9 states

– Northeast states including Maryland
• ZEV Deployment Targets

– Early market adopters, fleets, hydrogen users,
hydrogen refueling, proximity to highways, etc

• Hydrogen Infrastructure
• Policy and Drivers
• Plan Expandable to Include:

– OEM survey data
– NREL modeling
– Subset of National Roadmap
– Additional states
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Transportation Market Targets 
• FCEV (Light-Duty)
• Fuel Cell Electric Buses (FCEB)
• Specialty Fuel Cell Vehicles

– Material Handlers
– Airport Tugs

• Hydrogen Refueling
• Hydrogen for Energy Storage



Northeast Fleet Market Opportunities

• 8,749 Fuel Cell ZEVs (Projected)
– 8,021 Passenger Vehicles

• 676 FCEVs for State fleets
– 728 transit/paratransit buses (FCEB)

• 74 to 89 hydrogen refueling stations
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Regional FCEV and Hydrogen Market Opportunities
State Total Fleets28 Fleet Deployment Goals 29 Supporting 

Infrastructure Vehicles State Buses Vehicles State Buses Total 
Maine 2,918 6,960 153 67 70 7 144 1 – 2 
Connecticut 11,725 4,000 921 508 40 43 591 6 – 7 
New York 43,631 18,708 7,458 1851 187 349 2,387 18 – 23 
Massachusetts 17,602 10,072 1,796 722 101 84 907 7 – 9 
Rhode Island 3,651 2,026 291 151 20 14 185 1 – 2 
New Jersey 69,194 13,000 2,970 3102 130 139 3,371 31 – 34 
Vermont 1,966 2,030 86 72 20 4 96 1 – 2 
New Hampshire - 2,023 113 - 20 5 25 1 – 2 
Maryland 20,551 8,800 1,780 872 88 83 1,043 8 – 10 
Region 171,238 67,619 15,568 7,345 676 728 8,749 74 – 89 



Regional Transportation Targets
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Policy/Incentives for H2 Transportation
• State/Regional Hydrogen and Fuel Cell Development Plans
• Zero Emission Vehicle (ZEV) Program (FCEV/H2 Infrastructure)
• ZEV Purchase Target for State Government Fleets
• Purchase Incentives/”Point-of-Purchase” Rebates
• Fuel/Tax Incentives
• Public/Private Infrastructure Partnership
• Fuel Efficiency Standard (Private/State Fleets)
• Refueling Infrastructure Incentives
• REC Available for Renewable H2

• HOV Lanes and Parking Incentives
• One Stop Regulatory Approval
• Identified State “Point” Person15
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State Transportation Policy Summary



Manufacturing/Business Development
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• Supply Chain Database
• Supply Chain Exchange
• Standardization

PARTNERS/COLLABORATORS
• Ohio Fuel Cell Coalition (OFCC)
• National Renewable Energy Lab (NREL)
• National Fuel Cell Research Center (NFCRC) at UC Irvine
• Connecticut Center for Advanced Technology (CCAT)

National Technical Exchange Centers
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Manufacturing/Business Development
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Geocoded/Mapped

19

Integration of Northeast Supply Chain W/ Federal Database

14 Supply Products/ over 100 Categories

Manufacturing/Business Development
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Standardization
• Membrane Assembly
• Pumps
• Compressors
• Connections
• Fittings
• Dispensing Equipment
• TBD

Supply Chain Management
• Durability
• Cost
• Inventory
• Availability
• OEM Coordination

Manufacturing/Business Development
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Next Steps
Coordination for Deployment  (Roadmap Implementation)

– Fuel Cell CHP
– Fuel Cell Grid/Microgrid

– FCEV Delivery
– H2 Infrastructure
– Renewable H2/Storage

Policy Support
– Federal/State (ITC)

Business Development
– OEM Manufacturing
– Supply Chain Standardization and Management

Administration of Regional Clusters/Technical Exchange Centers
21

Stationary

Transportation
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• Supply Chain:
• Number of OEMs  30 OEMs
• Number of Supply Chain Businesses  1,179 Businesses

8.1% from 2012 (1,091)

• Total Annual Revenue and Investment:
• Total Revenue & Investment  $1.4 Billion

18.7% from 2012 ($1.179 Billion)
• Total Labor Income  $619.6 Million

38.1% from 2012 ($449 Million)

• Total Jobs:
• Total Employment  6,558 Direct, Indirect, and Induced Jobs

13.7% from 2012 (5,770 Jobs)

Northeast Economic Results*

* Regional IMPLAN (ME, MA, VT, RI, CT, NH, NY, NJ) – 2012 vs 2016 Data
– REMI Economic Impact Analysis for Connecticut – 2006
– REMI Economic Impact Analysis for Connecticut – 2007
– Regional IMPLAN Economic Analysis – 2012 (2011 data)
– Regional IMPLAN Economic Analysis – 2016 (2015 data)
– REMI Economic Impact Analysis for Connecticut – 201622
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Business Impact
• Patents
• Sales
• Exports
• Investments
• Jobs/Manufacturing
• Costs/Price
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• Finance Forum
• Interactive/Live RFI
• Supply Chain Exchange
• Industry Showcase
• ZEV Workshop
• FCEV Ride & Drive
• Industry Tour24
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PRELIMINARY
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PRELIMINARY

29



PRELIMINARY
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Joel Rinebold
Director of Energy Initiatives 

Connecticut Hydrogen and Fuel Cell Coalition
Connecticut Center for Advanced Technology

Northeast Electrochemical Energy Storage Cluster
jrinebold@ccat.us

(860) 291-8832
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