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Presenter
Presentation Notes
It’s my pleasure to have this opportunity to speak to some of Canada’s recent work in building a hydrogen economy.  
 
I look forward to the presentations and discussions we will have over the next few days.
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OutlineOutline

• Canadian Industry Profile

• Canadian Hydrogen Related Research and Development Programs and 
Expenditures

• Canadian Hydrogen Technology Demonstration Projects

• Domestic/International Hydrogen Conferences, Workshops, and Other 
Events and Activities

• Canadian Industry Issues

Presenter
Presentation Notes
Today, I’ll briefly speak to the following five areas.  

While my presentation does not provide a comprehensive list of Canadian activities, it does highlight some of the key initiatives undertaken by Canada within the last year in the areas of R&D, demonstration and some additional government initiatives involving the hydrogen and fuel cell sector.

But first, a few words on the state of Canada’s industry….
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Canada’s Fuel Cell and Hydrogen IndustryCanada’s Fuel Cell and Hydrogen Industry

• Revenue has grown 94%—from 
$96.9 million in 2001 to $188 
million in 2003. 

• R&D expenditures have 
increased over 62% to $290 
million per year and have 
stabilized at just over $100,000 
per employee. 

• Employment stands at 2,685 
- an increase of 49% from 2001. 

Presenter
Presentation Notes
A recently completed study called the the Canadian Hydrogen and Fuel Cell Sector Profile 2004 provides important updates on Canada’s industry status and strongly suggests that the Canadian hydrogen and fuel cell sector has grown significantly over the past two years. 

While the past few years have been difficult for the technology industry overall, the hydrogen and fuel cell sector has thrived—almost doubling revenues, increasing R&D investments, and increasing employment by almost 50%. 
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Canada’s Fuel Cell and Hydrogen IndustryCanada’s Fuel Cell and Hydrogen Industry

• Half of Canadian sector 
focused on proton exchange 
membrane (PEM) technology

• Market focus split mainly 
between stationary and mobile 
applications and fuelling 
infrastructure

Presenter
Presentation Notes
In Canada, half of Canadian sector is focused on PEM technology while market focus is split mainly between stationary and mobile applications and fuelling infrastructure.
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Canada’s Fuel Cell and Hydrogen IndustryCanada’s Fuel Cell and Hydrogen Industry

• A 232% increase in the level of 
participation in demonstration 
projects from 2002

• A 90% increase in strategic 
alliances and partnerships from 
2002

• 581 patents reported in 2003 – up 
from 433 in 2002

Presenter
Presentation Notes

The 2004 Canadian hydrogen and Fuel Cell Sector Profile also revealed that while R&D expenditures continue apace, an increased emphasis is being placed on generating revenue and containing costs. Canadian organizations are benefiting from a world wide demand for Canadian hydrogen and fuel cell technology and expertise. Organizations are seen to be building IP ownership and securing the financial support and strategic alliances needed to refine, demonstrate, produce and market products.

The rise in the level of participation in demonstrations, strategic alliances and patents is indicative of an emerging, innovative hydrogen and fuel cell sector in Canada.
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R&D PrioritiesR&D Priorities

Hydrogen Production - Develop low-cost, highly efficient and clean 
hydrogen production technologies that have a positive GHG impact and will 
reduce or eliminate other harmful emissions 

Hydrogen Storage - Develop safe, efficient and cost effective hydrogen 
storage materials, components and systems

Utilization - Develop improved fuel cell 
technologies to lower costs and increase 
reliability and lifetime for mobile and stationary 
fuel cells

Codes, Standards, Policy and Outreach - 
Undertake R&D that supports the development of 
codes and standards; R&D that will provide input 
into policy and decision-making; Support outreach 
activities

Presenter
Presentation Notes
Since 1978, the Government of Canada has provided support to Canadian companies and universities pioneering hydrogen and fuel cell technologies.  Today, Canada remains active in the area of R&D.  Federal organizations such as Natural Resources Canada, Industry Canada, the National Research Council of Canada, and the Department of National Defence continue to focus on critical areas related to reducing costs, improving reliability, durability and longevity of hydrogen technologies, including those involving different energy pathways.

Canada is emphasizing partnerships of Canadian companies, OEM’s and energy providers, governments and large research organizations to achieve these needed technological breakthroughs.
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Federal R&D Programs and Expenditures 
for 2004-05 
Federal R&D Programs and Expenditures 
for 2004-05

National Research Council of Canada (NRC)
– $14M of research related investment in 2004-2005 

• $13M on research activities aligned with Canada's fuel cell 
industry

• $1M in facilities investment – Completion and opening of 
Hydrogen Technology Environmental Chamber (Vancouver) and 
fuel cell lab upgrades in Vancouver and Ottawa

Natural Resources Canada -Hydrogen and Fuel Cell R&D 
Program

– $5.5M in 2004/05 for support of research, development and 
demonstration projects.  

• Funding is mainly from the Program on Energy Research and 
Development and the Technology and Innovation Program, which 
also supports work done in National Defence, Transport Canada, 
and Environment Canada.

Natural Science and Engineering Research Council 
(NSERC)

– $5M in support of basic research and partnerships with industry and 
government in 2004-05

Defence R&D Canada (DRDC)
– $1.2M for fundamental and applied R&D on hydrogen 

storage/production and fuel cells(includes PERD and T&I contribution)
– $2M awarded to two fuel cell projects/contracts with industry through 

the Defence Industrial Research Program (DIRP)

hydrogen
chamber

Presenter
Presentation Notes
Significant public and private sector investments in R&D have occurred in Canada. Some of those public sector investments are shown on this slide.  For instance,

The NRC Institute for Fuel Cell Innovation's research program focuses on four strategic areas that are important in advancing fuel cell science and technology and facilitating the commercialization of fuel cells. These areas include PEM Fuel Cells; Solid Oxide Fuel Cells; Systems Integration, Testing and Evaluation; and Materials Wear.

In 2004, NRC expanded its research programs in PEM, SOFC, and Hydrogen production and storage at six NRC Institutes across Canada.  Approximately $13M was allocated to these R&D initiatives - Of that about 60% were PEM, 30% SOFC and 10% Hydrogen related.  An additional $1M was allocated to completing the Hydrogen Technology Environmental Chamber.  Opened in fall of 2004, the hydrogen technology environmental chamber at NRC-IFCI in Vancouver will test fuel cell vehicles and systems under a wide range of conditions to help industry accelerate the commercialization of fuel cell and hydrogen technologies.

Other programs include: 

Natural Resources Canada’s Program for Energy Research and Development and the Technology and Innovation program which allocated approximately $5.5M in 2004-2005 to the priority R&D areas already mentioned.  These programs provide funding to a variety of federal departments to undertake R&D activities related to hydrogen and hydrogen technologies.  

Additionally, $5M in support of basic research and partnerships with industry and government through the Natural Science and Engineering Research Council – a federal agency with programs that support university research in the natural sciences and engineering field, including hydrogen and fuel cells.  And Defence R&D Canada who are investing in hydrogen and fuel cell research and development to support industry-initiated research projects relevant to the defence of Canada and its allies.
 
It should be noted that many projects interact with different funding sources. 
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Demonstration PrioritiesDemonstration Priorities

• Integration of hydrogen and hydrogen-compatible technologies
• Development and evaluation of hydrogen infrastructures
• Development of skills and supply chain in the hydrogen industry
• Development of codes and standards for the hydrogen industry
• Increase in performance, reliability, durability and economical viability of 

hydrogen and hydrogen-compatible technologies
• Increase of public, consumer and investor awareness and acceptance of 

the hydrogen capability

Presenter
Presentation Notes
Large, integrated demonstration projects continue to play an important role in moving to full scale commercialization.  As I mentioned, the recent Canadian Hydrogen and Fuel Cell Sector Profile shows a 232% increase in the level of Canadian participation in demonstration projects for a total of 262 in 2003.  Approximately 70% of these demonstration projects involving Canadians, are taking place outside of Canada.

Canadian federal government’s involvement has mainly been focused on the underlying technology and fuelling infrastructure.  However, more recently, the role of the public sector has been expanded to include more prominent end-user applications.

Canada is interested in these demonstrations partially as “learning” opportunities that focus on addressing a number of key commercialization challenges.  [address bullets]. 

Canada has several programs that support the demonstration of hydrogen and fuel cell technologies at the federal level…….
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Hydrogen Early Adopters (h2EA)Hydrogen Early Adopters (h2EA)

• $50M over 5 years
• 4 rounds of submissions completed and over 50 proposals received
• Supports up to 50% of eligible costs 
• $7.3M awarded to 3 projects involving more than 13 Canadian 

organizations in 2004-05 so far

Fuel Cell Technologies - Installation of four 5kW solid 
oxide fuel cells to provide electricity and for domestic 
hot water and area heating for 6 townhouse-style 
student residences at the University of Toronto 
through a “mini-grid” network

Ballard - Demonstration of a hydrogen fuelled uninterruptible power supply for load 
in commercial\industrial buildings, telecommunications and server-room back-up, 
based on Ballard’s PEM fuel cell technology

Hydrogenics - Demonstration of a hybrid fuel cell battery delivery 
vehicle, fuel cell for utility work vehicles, back-up power system and a 
refuelling station coupled with a wind turbine

Presenter
Presentation Notes
Technology Partnerships Canada, a Special Operating Agency of Industry Canada, is implementing and delivering the h2 Early Adopters (h2EA) program designed to demonstrate new hydrogen technology concepts that will lead to a hydrogen economy for Canada. These projects will ensure that the scientific and technological advances made possible through research and innovation translate into improved competitiveness and productivity across Canada (Emerson). Investments made by Industry Canada programs like h2EA are forward thinking and identify tomorrow's key technologies today.

The program which was established in 2003 and ends in 2008 has funded three projects so far.  These incorporate the demonstration of of four 2nd generation 5kW Solid Oxide Fuel Cell systems; Four fuel cell-powered utility vehicles and a refuelling station; a back-up power generator for telecommunication purposes; a hybrid fuel cell/battery delivery vehicle with on-site hydrogen production and storage facilities and commercial fleet refuelling capabilities; PEM fuel cell based UPS as  back-up power sources; and a hydrogen based UPS system for a server room environment.

The Hydrogen Early Adopters program expects to announce additional demonstration projects within the next couple of months.
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Sustainable Development Technology 
Canada 
Sustainable Development Technology 
Canada 

• $350 over 5 years to support demonstration of clean technologies - $50M 
allocated to hydrogen

• The ratio of industry-partner contributions to SDTC investment is 
approximately 3:1

• $11.8M awarded to 3 hydrogen projects in 2004-05 

Sacré Davey – Development and demonstration 
of hydrogen fuel refining, storage, distribution, 
and infrastructure

Questair – Demonstration of the recovery of hydrogen in oil refining 
applications

Atlantic Hydrogen – Demonstration of commercially viable grid-connected 
energy systems integrating hydrogen delivery system with ICE and fuel cells

Presenter
Presentation Notes
Sustainable Development Technology Canada (SDTC) is a not-for-profit foundation that finances and supports the development and demonstration of clean technologies which provide solutions to issues of climate change and air quality, and which deliver economic, environmental and health benefits to Canadians. The Foundation draws from an investment fund of $350 million Canadian.  SDTC has allocated $50M of this to specifically support hydrogen related technologies.

Two projects involving hydrogen recovery have been approved in the Western region of Canada and one additional project in the east involving the demonstration of a commercially viable grid-connected energy systems that integrates a hydrogen-delivery system developed by Precision H2 Power Inc. of New Brunswick, with modified internal combustion engines and with Hydrogenics’ Fuel Cell Engines. The innovation demonstrated through this project is expected to be of particular importance for its efficacy in distributed power and refueling applications linked to the existing Natural Gas distribution grid.

Since April 2002, SDTC has completed five funding rounds, committed $92 million in 47 clean technology projects, and leveraged $268 million from project consortia members. SDTC will launch its next round of funding in early January 2005.
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Canadian Transportation Fuel Cell AllianceCanadian Transportation Fuel Cell Alliance

• $33M over 7 years
• $17M allocated to projects to date
• $7M awarded in 2004-05 

Funding support for the management 
expenses of the Hydrogen Highway project, 
the Vancouver Fuel Cell Vehicle Program in 
British Columbia, and the Hydrogen Village 
project in the Greater Toronto Area

16 fuelling stations completed as prototypes, installed or under development

4 different types of fuel cell vehicles under development

4 projects related to hydrogen storage cylinder system development

2 hydrogen dispenser systems
8 major national and international codes and 
standards activities and a variety of studies

Presenter
Presentation Notes
The Canadian Transportation Fuel Cell Alliance is a $33 million federal government initiative that focuses its efforts on showcasing refueling demonstration projects, evaluating different fuelling routes for light - medium - and heavy-duty fuel cell vehicles, monitoring the resulting greenhouse gas emission reductions, and developing the necessary supporting framework for the fuelling infrastructure, including technical codes and standards, training, certification and safety.

The program involves 100 members from industry, municipalities, federal and provincial governments, and universities, and plays a key role in the support and advancement of Canada’s Hydrogen Highway, Hydrogen Village and Vancouver Fuel Cell Vehicle initiatives.
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Technology Early Action Measures (TEAM)Technology Early Action Measures (TEAM)

• $63M over five years (2003 -2008)
• $17M invested in 13 projects involving H2, fuel cells and supporting 

technologies to date
• The ratio of industry-partner contributions to TEAM hydrogen related 

investments is approximately 6:1
• $3.4M invested in 2004-05

Xantrex – Demonstration of inverter technology that is utilized for 
integrating numerous renewable/alternative technologies including fuel cells

IMW Industries - Hydrogen compressor station demonstration

Vancouver Fuel Cell Vehicle Project – Demonstration of 4 Ford Focus vehicles 
in Vancouver, British Columbia

Presenter
Presentation Notes
TEAM or Technology Early Actions Measures,  has a mandate to support late stage development and demonstration of innovative technologies that may reduce GHG emissions both nationally and internationally while sustaining social and economic development.  TEAM has been allocated $63M over five years (2003 -2008) to support these technology demonstrations in five technology areas, including hydrogen.

Overall TEAM investments from 1998 - 2004 in hydrogen, fuel cells and supporting/enabling technologies includes 13 projects with a TEAM investment of $17M.  These 13 projects include an additional $19M in other government investment (NRCan, PERD, NRC, TPC)  and $78M in private or non-federal investments.

For FY 2004/05 TEAM supported three projects which include:
  $1.7M for the Vancouver fuel cell vehicle project (4 Ford vehicles)
  $0.6M for Xantrex’s inverter technology that is utilized for integrating numerous renewable/alternative technologies including fuel cells (Hydrogenics uses Xantrex inverters)
  $1.1M for the IMW Industries hydrogen compressor station demonstration which is designed to lower the costs associated with hydrogen refueling.

I should note that both TEAM and the CTFCA program can be involved in international demonstration projects where Canadian technology is demonstrated outside Canada. 
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Hydrogen HighwayTM, Hydrogen Village and Vancouver Fuel 
Cell Vehicle Project 
Hydrogen HighwayTM, Hydrogen Village and Vancouver Fuel 
Cell Vehicle Project

Vancouver Fuel Cell Vehicle ProjectVancouver Fuel Cell Vehicle Project

Presenter
Presentation Notes
Many of these programs support the development of the Hydrogen Highway and Hydrogen Village concepts and help fund the Vancouver Fuel Cell Vehicle Project.

The Hydrogen Highway and Hydrogen Village are public-private partnerships committed to accelerating and sustaining the application and commercialization of hydrogen and fuel cell technologies in Canada. 

A number of the projects I have mentioned are part of the Highway or Village project which my colleague will speak to in greater detail during tomorrow’s session.
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New Developments – OtherNew Developments – Other

• National Hydrogen and Fuel Cell Strategy
• Hydrogen Roadmap
• Canadian bus strategy
• Federal and provincial investments in automotive sector
• Support for ongoing bilateral and multilateral fora
• 2010 Winter Olympic and Paralympic Games
• www.hydrogeneconomy.gc.ca
• Charting the Course and the Canadian Hydrogen and Fuel Cell Sector 

Profile 2004

Presenter
Presentation Notes
In addition to the funding program activity, Canada has witnessed a variety of new developments over the course of 2004-2005. Canada is working towards the development of a National Hydrogen and Fuel Cell strategy. The federal Hydrogen and Fuel Cell Coordinating Committee (H2FCC), made up of 14 federal departments and co-chaired by Industry Canada and Natural Resources Canada, was tasked with the development, implementation, and maintenance of a long-term national strategy. The strategy will endeavour to bring together relevant federal, provincial, and municipal departments and agencies, academia, and the private sector to address challenges, identify resources required to achieve desired results, and implement a timetable and set of milestones that will provide a clear measure of success.  We expect to complete the Strategy in 2006.

Significant federal and provincial investments have been made in Canada’s automotive sector.  This includes federal and provincial investments to support an R&D centre at a new FORD complex that will be the first of its kind in Canada. For one of its initial projects, Ford engineers and researchers, in partnership with Canadian research institutions, will focus on developing a large-scale stationary fuel cell system that will convert paint shop emissions into a hydrogen-rich fuel to generate electricity. This “Fumes-to-Fuel” system will significantly reduce emissions while generating new electricity.

Canada values its participation in international fora and continues to participate in ongoing bilateral and multilateral efforts such as the IPHE, the International Energy Agency and OECD activities; the North American Energy Working Group; the Asia-Pacific Economic Cooperation; Cooperative agreements between U.S. Fuel Cell Council, Fuel Cell Commercialization Conference of Japan, Fuel Cells Canada, and World Fuel Cell Council/Fuel Cell Europe; and bilateral efforts such as the National Research Council MOU with Chinese Universities; Natural Resources Canada MOU with California Air Resources Board; Energy R&D MOU between Natural Resources Canada and the US Department of Energy; West Coast Governors Greenhouse Gas Emission Reduction Program; Northwest Energy Technology Collaborative; and the Canada-US Technology Partnering Initiative.

The 2010 Winter Olympic and Paralympic Games will demonstrate to British Columbians, tens of thousands of international visitors and billions of people in the global television audience a hydrogen economy at work through the Hydrogen Highway. Furthermore, the province will receive an Olympic legacy of hydrogen and fuel cell infrastructure, including refueling facilities and related expertise, on which to build its hydrogen economy. 

The Hydrogen Economy Portal offers a one-stop-shop for accessing a wealth of information on Canada’s hydrogen and fuel cell activities. This site is a repository of information related to the Canadian hydrogen and fuel cell industry and relevant organizations, initiatives and events including two recent publications called Charting the Course and the 2004 Canadian Hydrogen and Fuel Cell Sector Profile.




Page 15

New Developments – OtherNew Developments – Other

• 2004 Canadian Hydrogen and Fuel Cell Conference 
• Canada Pavilion at 2004 World Hydrogen Energy Conference
• Canadian delegations to India, China, and the Nordics
• Incoming delegations from Norway, Russia, Japan, France, and 

Germany
• National communications and codes and standards workshops
• Public Opinion Research in Canada on hydrogen and fuel cell 

technology
• British Columbia and Ontario sector strategies

Presenter
Presentation Notes
Canada has also successfully supported a variety of initiatives to further international cooperation on hydrogen and fuel cells including the 2004 Canadian Hydrogen and Fuel Cell Conference in Toronto, Canada;  the Canada Pavilion at 2004 World Hydrogen Energy Conference in Yokohama Japan; several Canadian delegations to India, China, and the Nordics to explore opportunities for collaboration; and hosted incoming delegations from Norway, Russia, Japan, France, and Germany.

Canada organized a national communications workshop and codes and standards workshop to advance the transition to a hydrogen economy and help address some key challenges facing the industry.  

We also conducted the first Public Opinion Research in Canada on Hydrogen and Fuel Cell Technology.  The project developed baseline data in order to effectively measure communications and outreach activities through four focus groups (2 Vancouver, 1 Montreal, 1 Toronto).  Approximately 1500 people were polled across Canada with oversampling in British Columbia.  The final report is currently being prepared.

and British Columbia and Ontario sector strategies are being developed at the provincial level to help those provinces and clusters of hydrogen and fuel cell related firms grow and prosper.
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Canadian Industry IssuesCanadian Industry Issues

• Government Procurement

• Need for commitment to purchases of hydrogen and fuel cell products as 
part of green procurement policy by all levels of government

• Requires proactive governments, coordination, and leadership in 
demonstrating and applying technologies
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Presenter
Presentation Notes
Thank you.
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