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Mid-Atlantic Regional Overview

The Mid-Atlantic Regional Office

The Mid-Atlantic Regional Office is supporting the introduction of safe and dependable hydrogen-based energy systems, education, and outreach and the development of codes and standards for hydrogen technologies.

The Regional Office role will include the following activities:

· Education/public perception

· Facilitate development and adoption of Codes and Standards

· Facilitate partnerships

· Establish regional dialog on the hydrogen economy

· Solicit input from regional stakeholders

· Share lessons learned

· Understand and leverage the opportunities for economic development 

· Identify challenges to the region

· Define next steps

Regional Barriers to Hydrogen Economy:

· Hydrogen production costs are high relative to conventional fuels. The large-scale well-developed infrastructure for NG, oil and coal will keep electricity prices low and will be tough for hydrogen to be competitive.

· Low demand inhibits production and development of economies of scale.

· Hydrogen delivery infrastructure is limited.  Hydrogen pipelines exist in only certain parts of the country.

· Advanced hydrogen production methods need development. Additional research is needed for renewable production technologies to meet cost and efficiency targets.   

· Current hydrogen storage technology is inadequate to meet customer-required driving ranges w/out impacting space. 

· Although progress is being made, fuel cells are ten times more expensive than internal combustion technologies.

Economic and Institutional Barriers:

· Investment risk is very high given current demand

· Uniform model codes and standards are lacking to ensure fair competition 

· Local code officials, policy makers and the general lack of education regarding hydrogen safety and benefits

Market Potential:

· Early Adopters of Codes and Standards

· Take advantage of current infrastructure strengths

· Regional Incentives: Develop a regional plan similar to CA, MI, OH to encourage  investment in research funding, and tax credits to create new jobs within the region 

Mid-Atlantic Regional Hydrogen Projects:
The Mid-Atlantic Region has attracted close to $20 million in DOE related funding for Hydrogen related research and development.  

Current Funding and Projects within the region:

Penn State University Hydrogen Refueling Station:

· The principal objective of an ongoing cost-shared project by Air Products Chemicals Incorporated (Air Products) and the DOE is to develop and demonstrate commercial cost viability for a stand alone, comprehensive hydrogen fueling station that can competitively deliver a hydrogen product stream strictly for meeting end-use performance requirements in the emerging hydrogen-for-transportation markets.  This station will be located and operated at The Pennsylvania State University (Penn State) in University Park, PA and managed by the Pennsylvania Transportation Institute (PTI).

· DOE/APCI Station Project Budget

· DOE:

$5.2MM

· APCI/Partners
$3.8MM
· Total:
$9.0MM

· PSU/DCEDVehicle Project Budget

· DEP:

    .25MM

· DCED

    .25MM

· Proposed Funds
$2.19MM
· Total:
$2.69MM

Power and Energy, Defense Advanced Research Projects Agency (DARPA), PA.

"A Novel Low Cost Membrane for Recovery of Hydrogen from Fuel Cell Reformates," 

· Power & Energy, Inc. (P&E) has been selected for a Phase II SBIR contract award by the Department of Defense's (DOD) Defense Advanced Research Projects Agency (DARPA). P&E will manufacture high efficiency palladium (Pd) alloy thin film membranes using its patent-pending technology. This new membrane, based on thin film nano-structures, will enable fuel cell users to cost-effectively generate high purity hydrogen-on-demand from any reformed fuel source. Given its low cost, compact size and passive operation, this membrane technology is ideal for early adoption of fuel cells in remote, portable and mobile applications which are not amenable to other, more complex hydrogen separation methods.
Shell/GM Hydrogen Partnership, Washington DC

· GM and Shell will provide an entire system – from the generation and distribution of hydrogen to a retail station, and the storage of hydrogen on a vehicle to the actual vehicle itself.
· Real-life demonstration of hydrogen fuel cell vehicles and fueling infrastructure technology 

· Will feature the nation’s first hydrogen pump at a Shell retail gas station to support a GM fleet of fuel cell vehicles

· Target January 1, 2005

Mid-Atlantic Hydrogen Technology Education Center (H2TEC), VA

· Multi-year project will establish a new undergraduate course in hydrogen technology and expand graduate study in the hydrogen area

· Short courses and seminars for professionals will be offered

· Presentations for non-technical audiences will be developed

· K-12 outreach also included

· Total project cost: $666,293

· Estimated DOE funding over 4 years: $498,879

· Project Lead: Virginia Polytechnic Institute and State University (Alexandria Research Institute)

· Project Participants: 

· University of Maryland at College Park

· Breakthrough Technologies Institute

· Hampton Roads Clean Cities Coalition

United States Post Office to test Hydrogen powered vans, Fairfax, VA:

· In September the US Postal Service began a two-year test of a single hydrogen-powered mini-van that will be used to deliver mail. Carriers will use a GM fuel cell vehicle to deliver mail three days per week. The Postal Service’s test is the first commercial use of a hydrogen-powered car in the Mid-Atlantic Region.
Concurrent Technologies Corporation (CTC) Hydrogen Regional Infrastructure Program,  Johnstown, PA:

· The purpose of the program is to support the DOE’s objective of developing cost-effective and energy efficient hydrogen infrastructure for transportation and stationary power.
·   The program will focus on:
· Hydrogen Delivery 

· New Material Development 

· Hydrogen Sensor Development
Maryland Energy Administration to lease GM Fuel Cell Vehicle:

· Governor Ehrlich announced plans to lease Maryland’s first fuel cell vehicle, a minivan from General  Motors Corporation that runs on hydrogen and omits only water vapors. The vehicle will be assigned to a state agency and will run on a fixed route in Prince George’s County.

Media and Process Technology Inc. (Pittsburgh, Pa.)

· Will develop a membrane system that combines the water-gas-shift reaction for hydrogen production with a membrane for hydrogen purification into a single step. Researchers will focus on the use of a carbon molecular sieve technology which offers tremendous operational advantages to traditional technology. In the proposed system, coking and carbon monoxide production can be avoided. The single stage operation under the low temperature shift condition is a great opportunity to reduce hydrogen production capital and operating costs. The cost of hydrogen is a major barrier to commercialization of fuel cell vehicles. Partners include Johnson Matthey Catalyst, ChevronTexaco and the University of Southern California.

(Project duration three years; total federal award value is expected to be $2,592,349)

Air Products and Chemicals Inc. (Allentown, Pa.)

· Will develop a reversible liquid-phase hydrogen carrier technology for transporting hydrogen from its central production facility to the point of use. The spent carrier would be transported back to the production facility where it would be re-hydrogenated. The proposed carrier is a low-volatility fluid that can be stored and transported using the current liquid fuels infrastructure, thereby potentially reducing the amount of new infrastructure investment needed. Reversible hydrogen absorption is achieved by novel, highly selective, catalytic hydrogenation/ dehydrogenation chemistry. Hydrogen delivery infrastructure is a major barrier to widespread use of hydrogen in vehicular and stationary fuel cells. Partners include United Technology Research Center and the Energy Institute at Penn State University. 

(Project duration four years; total federal award value is expected to be $4,661,968)
Mid-Atlantic Companies working on Hydrogen and Fuel Cells

DC

· Breakthrough Technologies

· National Hydrogen Association

· U.S. Fuel Cell Council

PA

· Air Products

· Power and Energy

· Penn State University

· University of Pennsylvania

· University of Pittsburgh

· Johnson Matthey

· Atofina

· CTC

· Rohm Haas

· Media and Process Technology

· Franklin Fuel Cells 

NJ

· DeNora

· Engelhard Corporation

· Princeton University

· Millennium Cell

· Rutgers

DE

· Dupont

· Ion Power

Virginia

· DTI

· Virginia Tech

· CSMI

· H2Gen

West Virginia

· National Energy Technology Lab

Maryland

· Johns Hopkins University
· Energetics 

· Sentech

· W.L. Gore

· Teledyne Energy Systems 

· QSS Group
Recent  News:

October 8, 2004
Pennsylvania Firms to Explore Hydrogen Production and Transport
DOE announced on October 8th awards of more than $7 million for two Pennsylvania-based companies to investigate new technologies for hydrogen production and transport.

Media and Process Technology Inc. of Pittsburgh will receive nearly $2.6 million over three years to develop carbon molecular sieve technology that produces and purifies hydrogen in a single step. The hydrogen is produced via the water-gas shift reaction, in which steam and carbon monoxide react to form carbon dioxide and hydrogen. The process would be used to generate hydrogen from the mixture of gases created by gasifying biomass, natural gas, coal, or other organic materials. The company will work on the project with Johnson Matthey Catalyst, ChevronTexaco, and the University of Southern California.

Air Products and Chemicals Inc. of Allentown will develop a process that uses a low-volatility fluid to absorb hydrogen, allowing it to be stored and transported using today's liquid fuel infrastructure. The process is reversible, allowing the hydrogen to be regenerated from the liquid at the delivery point. To achieve that feat, Air Products and its partners—United Technology Research Center and the Energy Institute at Penn State University—are using "novel, highly selective" catalyts. DOE expects to award nearly $4.7 million to the project over its four-year duration.

 Recent Events:

September 8, 2004

Event:

U.S Department of Energy Hydrogen Learning Workshop 

Location: 
Miller Senate Office Building, Annapolis, Maryland

The U.S. Department of Energy held its fifth workshop in a series designed specifically for state and local government officials and staff.  The event provided a unique opportunity to learn about the vision of a hydrogen economy and the technology behind it. Experts explained how hydrogen is produced, delivered, and stored; how fuel cells work; the facts about hydrogen safety; the technical challenges ahead; and what it all means to your community, state, and the Mid-Atlantic region. The workshop was planned in partnership with the Maryland Energy Administration and featured a fuel cell vehicle ride and drive.  

Hydrogen Links:

http://www.eere.energy.gov/hydrogenandfuelcells/

National Overview

Hydrogen, Fuel Cells, and Infrastructure Technologies Program:

President Bush, in the 2003 State of the Union address, committed $1.2 billion over 5 years for the Hydrogen Fuel Initiative.  The Department of Energy, which manages the President’s Hydrogen Fuel Initiative, has developed a critical path to the hydrogen economy, focusing on research and development to overcome critical technical barriers.  These challenges include reducing the cost of hydrogen production, reducing the cost and improving the durability of fuel cells, and improving hydrogen storage technology to enable the range that today’s drivers require, without sacrificing vehicle performance or trunk space.  Related challenges also exist in the areas of hydrogen codes and standards and public education.  The goal of the President’s Hydrogen Fuel Initiative is to advance research and development and overcome these technical challenges in order to enable an industry commercialization decision by 2015 that would bring fuel cell vehicles to the showroom and hydrogen fueling station development by 2020. 

Vision, Mission, Goals

Vision

The vision is a prosperous future for the nation, in which hydrogen energy and fuel cell power are clean, abundant, reliable, and affordable and are an integral part of all sectors of the economy in all regions of the country.

Mission Statement

The mission of the Hydrogen, Fuel Cells & Infrastructure Technologies Program is to research, develop, and validate fuel cells and hydrogen production, delivery, and storage technologies for transportation and stationary applications. The objectives of the program are to: 

· Dramatically reduce dependence on foreign oil 

· Promote the use of diverse, domestic, and sustainable energy resources 

· Reduce carbon emissions from energy production and consumption 

· Increase the reliability and efficiency of electricity generation 

Goals

The Hydrogen, Fuel Cells & Infrastructure Technologies Program is working to achieve the following goals. For details, see the Program Multi-Year RD&D Plan.

Hydrogen Production

· Reduce cost hydrogen production from natural gas or liquid fuels at a price equivalent to $1.50 per gallon of gas at the pump by 2010 from the current price equivalent of $5.00 per gallon. 

· Develop and demonstrate hydrogen production from biomass at $2.60 per kilogram by 2010 and competitive with gasoline by 2015, from the current cost of $3.60-$3.80 per kilogram. 

· By 2015, demonstrate hydrogen production by direct water-splitting at a plant gate cost of $5.00 per kilogram photoelectrolytically and $10 per kilogram photobiologically, from a current cost of more than $200 per kilogram. 

· By 2010, verify large-scale central electrolysis at $2.00 per kilogram of hydrogen from the current $2.60 per kilogram. 

Hydrogen Delivery
· By 2010, reduce cost of hydrogen fuel delivery from central production to refueling station to less than $0.70 per kilogram and the cost of on-site movement and handling to less than $0.60 per kilogram, and by 2015, have a combined cost of below $1.00 per kilogram. 

Hydrogen Storage
· Demonstrate on-board hydrogen storage systems with a 6% capacity by weight by 2010 and a 9% capacity by 2015. 

Fuel Cells
· Develop polymer electrolyte membrane automotive fuel cells that cost $45 per kilowatt by 2010 and $30 per kilowatt by 2015, from the current $200 per kilowatt. 

· Develop a distributed generation PEM fuel cell system with 40% electrical efficiency and 40,000 hours durability at $750 per kilowatt by 2010, from the current 30% efficiency and 20,000 hours durability at $15,000 per kilowatt. 

Technology Validation
· Validate an integrated biomass/wind or geothermal electrolyzer-to-hydrogen system for $3.30/kg at the plant gate by 2010. 

Codes and Standards
· Complete U.S. adoption of a Global Technical Regulation for hydrogen fuel cell vehicles by 2010. 

Safety
· By 2010, publish a handbook of Best Management Practices for Safety that will provide guidance for ensuring safety in future hydrogen endeavors. 

Education
· Launch a comprehensive and coordinated public education campaign about the hydrogen economy and fuel cell technologies by 2010. 

Means

The DOE Hydrogen Program will accomplish its mission by: 

· Performing research projects that introduce renewable-based options for producing hydrogen or that decrease the cost of producing hydrogen from natural gas 

· Developing hydrogen-based energy storage and electrical generation systems that will enhance the use of distributed, renewable-based utility systems 

· Demonstrating fueling systems for hydrogen vehicles in urban non-attainment areas 

· Developing and lowering the cost of technologies to produce hydrogen directly from sunlight and water 

