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Goal

“It is a goal of this state that Minnesota
move to hydrogen as an increasing
source of energy for its electrical power,
heating and transportation needs.”

(Minnesota Session Laws 2003 1st Special Session, Chapter 11)

Minnesota has established a number of policies
in the statute to support this goal, including the
following:

> The Department of Employment and Economic Development
is required to establish a program to attract hydrogen-related
businesses, and establish energy enterprise zones for a
hydrogen infrastructure.

> Hydrogen production from renewables may count toward a
utility’s renewable energy objective after 2010'.

> The Department of Commerce will issue a Request for Proposals
to build a wind-powered, electrolysis-to-hydrogen project that
includes pipeline, storage, and fuel cell components.

> In 2003, The University of Minnesota Initiative for Renewable
Energy and the Environment (IREE) will support basic and
applied research and demonstration activities related to
renewable energy, including hydrogen. To this end, IREE received
$10 million from the Xcel Energy Renewable Development
Fund in 2003 and will receive approximately $10 million in
additional funding over the next five years from the Xcel Energy
Conservation Improvement Program.
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Benefits to the state

Minnesota will benefit in a number of ways from growing
and promoting Minnesota’s renewable hydrogen industry,
including:

More diverse sources of energy to provide additional sources of
commercially viable electricity.

A significant decrease in the pollution associated with the use of fossil
fuels.

Improved environment, public health, and safety through an increased
percentage of electricity produced from technologies that do not
create hazardous waste or harmful

emissions.

Increased economic development
and job growth.

Decreased energy dependence on
fuels imported from outside the state
and nation.

Increased energy security through a
more diverse Minnesota-based and
distributed energy system.

Ethanol plant in Luverne, MN

Hydrogen complements
Minnesota’s resources

Fuel cells offer an excellent complement to
Minnesota’s abundance of clean, renewable
wind energy and agricultural resources.
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By combining stored hydrogen and oxygen
from the air, fuel cells generate electricity and
release only pure water as a by-product.
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Elements of MRHI’s Roadmap

The following outline for Minnesota Renewable Hydrogen
Initiative (MRHI) Roadmap describes the action plan
needed to support the State of Minnesota’s hydrogen
energy goal established by Minnesota law in 2003.

Partners will identify and evaluate opportunities.

1 Strengths and opportunities. Perform a niche
analysis to determine the areas of greatest strength
and opportunity for Minnesota to pursue its goal.
Areas to be examined include:

» methods of renewable hydrogen production.

> methods of purification, storage, infrastructure, and delivery
that may be unique to renewable hydrogen production.

» end-use applications and distribution options for hydrogen
fuel, as blended fuel and as feedstock for products.

» codes, standards, insurance, financing, and risk assessment
for the production, storage, transport, and use of hydrogen
and fuel-blended hydrogen, and for the renewable energies
used to produce renewable hydrogen.

> opportunities for funding and support.

> methods to measure progress toward meeting the goal.

2 Production. Identify opportunities to include and
leverage Minnesota’s experience and expertise
regarding production of renewable energy and
materials, of which continued development is
needed to sustain the renewable hydrogen effort.
Areas to be examined include development,
production, and use of:

> wind power
» ethanol fuel
> biodiesel fuel

> biological and biomass-derived
fuels from forest products,
agricultural hybrid poplar,
crops, crop residue, and animal
and food processing wastes.

» renewable methanol

> solar and micro hydro

industries Agricultural hybrid poplar

can be an effective source
of biomass for hydrogen
and other fuels.

» biomaterials, products, and
refineries

4

Use of alternatives. Identify opportunities to
leverage Minnesota’s experience and expertise
regarding increasing use of alternative fuels and
hybrid electric vehicles. Areas to be examined
include:

» strategies used, lessons learned, and benefits of increased
use of E85, natural gas, and biodiesel fueled vehicles.

» strategies used, lessons learned, and benefits of increased
use of hybrid gasoline-electric vehicles, which, due to their
direct relationship
with development
of hybrid fuel cell-
electric vehicles,
are a critical step in
development of cost-
effective hydrogen fuel
vehicles.

Honda’s fuel-cell car

Other efforts. Identify opportunities and current
research, projects, and product development
underway in the region that is applicable to this
initiative. Sectors to be examined include:

> universities

> utilities

> hydrogen storage and transport industry
> alternative fuels industry

> renewable energy equipment manufacturers and component
suppliers

> fuel cell component suppliers

» state and regional units of government and other
organizations

Education. Identify and leverage use of
available expertise and information needed
to develop and promote a public education
campaign on the long-term, economic, public
health, environmental, and energy security
benefits of producing and exporting
hydrogen made from Minnesota’s
renewable energy resources.
Identify teaching and curriculum
opportunities for educating and
providing the expertise needed to
meet research and technical employment
needs in this area.




