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Overview
British Columbia provides unique opportunities
for you as an entrepreneur, technology
provider or investor to develop, use or invest
in innovative energy technologies to meet
the growing demand for energy in the global
marketplace.

Global Leadership at Your
Doorstep
Building on British Columbia’s leading global
competence in fuel cells, hydrogen and natural
gas vehicle technologies the alternative energy
technology sector in British Columbia oﬀers
exciting prospects for developing biofuels &
biodiesel, biomass, waste- to-energy, solar,
wind, geothermal, wave, tidal, smart energy
and energy management systems. Indeed our
industry is ready to be your partner and British
Columbia welcomes your interest.

British Columbia a Centre of
Fuel Cell Leadership : Fuel Cells
Canada
British Columbia is the world’s premier
centre for fuel cell and hydrogen technology
development. Our industries are supported by
key organizations like Fuel Cells Canada
(www.fuelcellscanada.ca), a not-for-proﬁt national
industry association whose mission is to
accelerate Canada’s world-leading fuel cell and

hydrogen industry. It is the prime source of
services and support to Canadian corporations,
educational institutions and business alliances
promoting, developing, demonstrating, and
deploying fuel cell and related products and
services in Canada. Fuel Cells Canada manages
the Hydrogen Highway™, an initiative aimed
at staging a “green” Winter Olympics in 2010 in
Whistler.

Innovations in Smart Energy
Additional collaborative initiatives between
British Columbia, Washington and Oregon State
further highlight the possibilities for smart
energy, power measurement, and transmission
grid management technology companies. This
market alone is estimated in excess of $2.0
billion.

Partnerships for Success
British Columbia’s alternative energy industry
is successful in leveraging its investment
capital through strategic alliances and industry
partnerships to reach global markets. We invite
you to become part of this exciting industry
sector.
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Leading Energy Technology
Companies

Selected Direct International Flights from Vancouver

Our leading energy technology companies
include: Westport Innovations, Ballard Power
Systems, Eco Fuel Systems, General Hydrogen,
Xantrex, Power Measurement, Duke Energy
(formerly Westcoast Energy), DynaMotive
Energy Systems, Sandwell International,
Powertech Labs; these are just a handful of the
over 100 innovative energy companies ready to
do business with you and the world.

Strategic Location in British
Columbia

Vancouver
Tokyo

Beijing
Shanghai
Hong Kong

Taipei

Mexico
City

Manila
Singapore

British Columbia is uniquely situated to be your
gateway to North American and Asia Paciﬁc
markets. With technological expertise backed
by lucrative research funding, progressive
commercialization incentives and a willingness
to create dynamic partnerships, British
Columbia companies are ready to commit and
turn your investment into a success.

Sydney
Auckland

Hours air travel from Vancouver to selected cities
• Vancouver international airport (YVR) is
the second largest international passenger
gateway on the West Coast

Beijing
10.5

• YVR has over 700 direct ﬂights weekly
to US destinations, 100 to Asia and 40 to
Europe
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British Columbia Leads Fuel Cell and Hydrogen Developments
Home to a distinct cluster which is
the largest concentration of fuel cell
companies in Canada, British Columbia’s
fuel cell cluster spans most elements
of the value chain, creating an “entire
ecosystem” of related suppliers, service
providers and research institutions.
• Fuel cell producers: Angstrom, Ballard,
Cellex, MagPower and Palcan are just a
few of our leaders.
• System suppliers/integrators, hydrogen
production, storage & fueling
infrastructure, testing:
General Hydrogen, QuestAir, H3
Energy Ltd., Palcan, Greenlight,
Powertech Labs, IMW Industries.
Fuel cell production is supported by:
• Power management technology:
Analytic Systems, Delta-Q, Xantrex
• Financial, consulting and engineering
services: Chrysalix, Ventures West
• Fuel cell education: Heliocentris
• Research & Associations: Vancouver
is home to the headquarters of
Fuel Cells Canada, and the National
Research Council’s Institute for Fuel Cell
Innovation

Most companies develop Proton Exchange
Membrane fuel cells but others like
MagPower Systems produce metal-air fuel
cells. Companies in BC are developing fuel
cells for a broad range of markets spanning
low and high power applications. These
include: portable power, transportation,
stationary and emergency power
generation. Transportation markets include
light/personal mobility vehicles, passenger
vehicles and buses. Industrial vehicles
such as airport ground support vehicles,
auxiliary power for trucking and lift trucks
constitute an important niche.

is a large-scale demonstration and
deployment program intended to
accelerate the commercialization of
hydrogen and fuel cell technologies. By
participating in this project your company
has the opportunity to leverage the critical
mass of expertise and to proactively
participate in generating the data that
will play a decisive role in developing
international codes and standards to
implement the technology.

Critical support services are provided
by companies such as Powertech Labs
whose Hydrogen & CNG group provides
compressed natural gas and compressed
hydrogen system design veriﬁcation for the
automotive industry as well as certiﬁcation
testing of hydrogen and CNG cylinders
and components to all major standards.
Powertech is recognized by the federal
government as an Independent Inspection
Agency and by international regulatory
and certiﬁcation agencies worldwide
including France (DRIRE), Japan (KHK), and
Argentina (ENARGAS).
Of special note, the Hydrogen Highway™
initiative for the 2010 Winter Olympics
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What makes our alternative
energy industry successful in
British Columbia?
New approaches to British Columbia’s energy
policy backed by ﬁnancial incentives establish a
proactive investment climate for innovation in
alternative energy. Your company will have:
• Access to the transmission grid for export to
the US$ 274 billion US market
• Proactive policy for renewable energy
purchase from independent power producers
• Net metering programs to support
distributed generation
• Smart Energy: Incentives for energy
distributors to invest in conservation and
energy eﬃciency
• Generous federal and provincial research
development tax credits
• Provincial sales tax exemptions for materials
and equipment used in energy conservation
and alternative energy sources
• Incentive programs for residential purchase of
solar and biomass systems
• National Ethanol Expansion Program:
production and content targets
• Federal and provincial biofuel & biodiesel tax
exemptions
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Some of these programs have already
encouraged up to $800 million being
invested in various power projects including
hydropower, landﬁll gas and wind energy to
produce an additional 1,800 gigawatt hours
annually.

Special Opportunities in Energy
• Within BC, Vancouver Island represents a
special opportunity for the alternative energy
sector. Electricity demand is increasing
annually but local generation currently meets
only 33% of demand.
• A newly created map showing Green
Electricity Resources of British Columbia is
now available for micro-hydro, wind, ocean
wave, tidal current, geothermal, solar, and
biomass resources. www.canmap.com/green.htm
• With British Columbia’s concentration of
high technology companies, secure and
reliable energy supplies are critical both for
a digital economy and a lifestyle increasingly
dependent on high energy consumption.
British Columbia’s expertise in wireless
technology and electronics means that local
expertise is readily available to develop smart
energy applications.

WASTE-TO-ENERGY & BIOMASS
An abundance of wood residue
and sawmill woodwaste in British
Columbia provides unique
energy generation prospects for
leading wood combustion, wood
gasiﬁcation or cogeneration
technologies. With the forest
industry turning its attention to
airborne particulate emissions,
odor control and the legislated
phasing-out of traditional
“beehive” burning of woodwaste,
investment in biomass energy
and cogeneration is actively
being sought. Pulp and paper
mills already produce over 600
MW of their power requirements.
Leading companies include
DynaMotive, Lignol Innovations,
U&I Engineering, Sandwell and
others.

One example of a world class sustainable
waste to energy system in British Columbia
using state-of-the-art eﬃcient cogeneration
technology is Maxim Power’s 5.6 MW landﬁll
gas cogeneration project interconnected to the
BC Hydro grid in September 2003.

Canada’s R&D Cost Advantage

All electricity from the plant is sold to BC Hydro
under a twenty-year green energy contract.
Thermal energy, in the form of hot water, is
sold to CanAgro Produce Ltd. greenhouses. It is
estimated that the project will initially reduce
greenhouse gas emissions by an estimated
30,000 tonnes per year.

Innovation Incentives
British Columbia oﬀers innovative technology
companies a competitive tax credit program for
research & development.

BC Tax Credits for R&D (CAD)
For example, for every $100 spent on R&D,
incentives would amount to:
Washington

Scientific Research & Experimental
Development Tax Credits (SRED) Program

Oregon
California

$ 10
$ 12.50
$ 17.50

20% Federal
British Columbia

$ 28

10% Provincial (British Columbia)

Source = Ministry Small Business
Economic Development
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Emerging Opportunities in
Alternative Energy Technologies
Wind Energy
Proposed wind power projects in British
Columbia include wind turbines on land or
oﬀshore connected to transmission lines. They
are encouraged by:
• Proactive policies for wind power on public
land
• Federal wind power production incentives
(WPPI)
• National wind resource map
• Proposed federal incentives for wind energy
investments under the Large Final Emitters
Policy
Ongoing wind energy activities in BC:
Holberg Wind Energy GP Inc: Selected under
BC Hydro’s 2002/03 Green Power Generation
procurement process, the Holberg project is
a 50-50 partnership between Stothert Power
Corporation and Global Renewable Energy
Partners Inc. A $90-million 58.5 MW facility, the
30- to 35-turbine farm is expected to generate
176 GWh a year and be operational by 2006.

Nai Kun Wind Development Inc. : A proposed
large scale (700 MW) oﬀshore wind farm project
that is a subsidiary of Uniterre resources Ltd.
and ABB New Ventures of Mannheim, Germany.
BC was chosen as a site because its North
Coast, like the North Sea region, has good
manufacturing infrastructure and a skilled
labour force.
Factors enabling project feasibility are: wind
resources, reasonable grid access; high energy
demand; a credit-worthy buyer and the federal
WPPI. If the US$1.1 billion project proceeds
as planned, it would increase current Canadian capacity by 230%, and would be the ﬁrst
oﬀshore wind power farm in North America as
well as the ﬁrst western Canadian wind turbine
component manufacturing.
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Biofuels & Biodiesel Developments
in British Columbia: taking advantage
of BC’s abundance of biomass waste
• National target rates for ethanol content in
gasoline
• Federal Ethanol Expansion Program to
expand fuel ethanol production.
• Biodiesel and ethanol eligibility for federal
fuel excise tax credits
• Provincial motor fuel tax exemptions for
alternative fuels and alternative fuel portion
of low-level blends containing ethanol and
biodiesel

At the BC Institute of Technology, the
Photovoltaic Energy Applied Research
team conducts research in all aspects of
photovoltaic system development. The
Photovoltaic Energy Applied Research
Lab (PEARL) is an advanced research
facility devoted to applied research and
development of grid connected and
stand-alone photovoltaic (PV) systems.
It can be used to simulate complete
grid connected or stand-alone solar
electric systems and houses specialized
equipment for PV cell and module
testing, custom module fabrication and
PV system testing and development.

• Easy availability of biodiesel feedstocks and
reagents for biodiesel production

Solar Energy: A new frontier for
green energy in urban markets
BC is developing green communities which
actively promote the use of solar and wind
energy at the residential level. Abundant
recreational opportunities in BC have resulted
in a lively and growing industry of independent

systems suppliers for installations in remote
areas, partially backed by a government
incentive program.
BC has developed leading competence in the
intelligent storage and management of solar
energy with companies such as Carmanah
Technologies, Soltek and VRB Power Systems.

VRB Power Systems Inc.: VRB is successfully commercializing a new battery energy storage system
that eﬀectively stores electricity on demand serving as a buﬀer between variable supply sources and
requirements of a power contract, adding capacity value to ﬂuctuating resources such as wind and
photovoltaic applications. It provides stabilization of wind turbine output and is a source of reactive
energy. VRB has entered into an agreement with Sea Breeze Power Corp. to create cost-eﬀective green
energy systems for remote communities in Canada and Alaska which are highly dependent on fossil
fuels at costs that are up to ten times higher than in the rest of Canada.

Alternative Energy Industry in British Columbia
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Geothermal, Earth Energy, Tidal
& Wave Energy: A new frontier
ready to be explored
BC oﬀers good prospects for geothermal
energy development with many hot springs
in the province indicating the existence of
potential sites. The only lease in Canada for
the production of electricity from geothermal
sources is held by Western GeoPower Corp.
which is developing the South Meager Project
in BC. This is expected to be the ﬁrst commercial
geothermal power generating facility for
electricity in Canada with a development
potential of 100-250 MW.
The Okanagan region of BC is home to earth
energy companies undertaking small scale
residential and commercial projects. Tidal
current resources in British Columbia are
estimated to be considerable – the mean
annual exploitable power ranges from about
2,700 GWh/annum for large scale installations
with existing technology to approximately
20,000 GWh/annum with realistic assumptions
on near future technology. Ocean wave data
(wave height, period and direction) has been
monitored by BC Hydro at sites with strong
wave energy potential. Data collected since
February 2002 is publicly available at no charge
to enable investment in ocean wave energy
development.

We are ready to meet your business
development challenges and welcome the
opportunity to work with you in facilitating your
success in British Columbia.

Join British Columbia’s 150 Energy
Technology Companies
A Ticket to Success for Entrepreneurs
and Technology Developers
Locating in British Columbia or
partnering with British Columbia
companies means success for your
company. Your industry is supported
by proactive industry programs, a
strong domestic and international base
of expertise, cost eﬀective research
and development infrastructure, an
abundance of resources and business
friendly government policies. Your
company will be part of a much larger
energy technology development
infrastructure which is being recognized
throughout Canada, North America and
the world.

Alternative Energy Industry in British Columbia
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BC Leaders in
Alternative Energy
British Columbia’s alternative energy sector
is home to over 150 companies ranging from
fuel cells to solar, biomass & smart energy.
This brochure proﬁles just some leading ﬁrms
& organizations that have taken advantage
of British Columbia’s know-how and strategic
position to conduct their technology
development in BC. Your ﬁrm can draw on
British Columbia’s expertise and take advantage
of a critical mass in this energy technology
marketplace.

i. Fuel Cells & Hydrogen .. 12
ii. Smart Power .. 16
iii. Waste-To-Energy & Biomass .. 18
iv. Solar Energy .. 20
v. Alternative Engine Fuels .. 21
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I. FUEL CELLS & HYDROGEN

Angstrom Power Inc.
www.angstrompower.com
Capitalizing on the growing power need of
portable devices, Angstrom is a Vancouverbased developer of micro-structured fuel cells
whose initial target applications are portable
power and battery replacement. Angstrom
was formed in late 2001 to commercialize
technology developed at the University of
Victoria by Dr. Gerard McLean. Micro-fabrication
techniques based on patented architecture will
be applied to create a novel micro-structured
fuel cell system with favorable operating
characteristics, lower manufacturing costs and
higher power densities.

Cellex Power Products, Inc.

Ballard Power Systems Inc.

www.cellexpower.com

(TSX:BLD; NASDAQ:BLDP)

Leading the development and
commercialization of fuel cell power product
solutions for industrial vehicles, Cellex’ primary
target market is electric lift trucks ﬂeets in large
distribution warehouse centres. The company
has an extensive ﬁeld trials program at leading
customer locations in Canada and the US. Its
strategic alliances include working with a large
electric lift truck OEM in North America to

www.ballard.com
Recognized as a world leader in the
development, manufacture, and marketing of
proton exchange membrane (PEM) fuel cell
products for the transportation and power
generation markets, Ballard’s agreement

commercialize its products in the distribution
industry. Cellex and DuPont Fuel Cells are
working together, along with other supply chain
partners, to develop hydrogen proton exchange
membrane fuel cell stacks, stack support
systems, and optimized operating conditions
speciﬁcally for the lift truck application.

Fuel Cells Canada
www.fuelcellscanada.ca
Fuel Cells Canada is a not-for-proﬁt national
industry association whose mission is to
accelerate Canada’s world-leading fuel cell and
hydrogen industry. It is the prime source of
services and support to Canadian corporations,
educational institutions and business alliances
promoting, developing, demonstrating, and
deploying fuel cell and related products and
services in Canada. Its mandate includes
facilitating the development of regulations,
standards and codes enabling the widespread
application of new fuel cell products. Fuel Cells
Canada manages the Hydrogen Highway™,
an initiative aimed at staging a “green” Winter
Olympics in 2010 in Whistler.

FUEL CELLS & HYDROGEN

Locating in British Columbia allows your
ﬁrm to leverage your investment with a solid
value added chain by connecting to leading
technology providers with a world class
outreach into international markets.

with its alliance partners enables it to focus
on research, development and manufacture
of fuel cell stacks while DaimlerChrysler and
Ford undertake research, development and
manufacture of the vehicular fuel cell system
components (balance-of-plant technology)
and vehicle integration. BC Hydro has initiated
ﬁeld testing of Ballard’s Nexa® RM Series
fuel cell modules for electric utility repeater
stations and electric utility sub-stations with
the potential for commercializing the Nexa® RM
Series for utility backup applications. Ballard
has established ﬁve partnerships to enhance
sales channels for its Ecostar™ power converter
product for photovoltaic applications. It
currently oﬀers a 75kW product for sale and
a 30kW product for ﬁeld trials. The Ecostar™
power converter is a grid-tie utility interactive
inverter based on Ballard’s expertise in power
conversion technology for electric vehicles
and microturbine-driven distributed power
generators.

General Hydrogen Corporation
www.generalhydrogen.com
Founded by Dr. Geoﬀrey Ballard, the founder
of Ballard Power Systems to fulﬁll his vision
of a hydrogen economy, General Hydrogen is
a private company operating in three areas:
hydrogen fueling for industrial, commercial

Alternative Energy Industry in British Columbia
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and consumer applications; Hydricity™ fuel cell
products for industrial power, small engines,
backup power, airport vehicles and auxiliary
power; and Product Development Programs
for OEMs in various industries to enable them
to harness hydrogen fuel cell technology
for their own competitive advantage. It is
poised to capitalize on regulation in the US
which has opened up certain market niches
such as auxiliary power units (APUs) for truck
applications and ground support vehicles at
airports.

Hydrogenics/Greenlight Power
Technologies Inc.
(Nasdaq: HYGS, TSX: HYG)
www.greenlightpower.com
Greenlight is one of the world’s foremost
suppliers of testing and diagnostic equipment
to the fuel cell industry. Since 1992 Greenlight’s
commercially available testing technology
has been used for stationary, portable and
transportation fuel cell applications by fuel
cell stack manufacturers, system integrators
and research organizations. The Fuel Cell
Automated Test Systems (FCATS™) product
line of test stations is a recognized industry
standard for testing PEM stacks ranging from
0-120 kW. Greenlight has used its expertise in
PEM fuel cell test equipment to expand into the
development of high temperature test stations,
including solid oxide fuel cell (SOFC) and
catalyst test stations.
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Heliocentris Energy Systems Inc.
www.heliocentris.com
Located in Vancouver, Canada and BerlinAdlershof, Germany, Heliocentris is a world
leader in the development and supply of
educational equipment and training material
on fuel cells. It has sold over 20,000 fuel cell
products throughout Europe, North America
and Asia for the following target markets:
schools, colleges and universities, promotion
and public outreach and research and
development. Heliocentris has an agreement
with Ballard for the distribution of Ballard’s
AirGen™ portable fuel cell generators and/or
Nexa® power modules as part of its product line
for post-secondary institutions.

Methanex Corporation
(TSX: MX; NASDAQ: MEOH)
www.methanex.com
A global enterprise that is the world’s leading
methanol producer and marketer, Methanex
is excited about methanol’s potential to
contribute to energy diversity in applications
such as fuel cells and biodiesel manufacture.
Incorporated in 1992, Methanex operates
production facilities in Chile, Trinidad, New
Zealand and Canada, manages a global network
of over 20 terminals and storage facilities and
through a wholly-owned subsidiary Waterfront
Shipping, operates what is considered to be the

largest dedicated methanol tanker ﬂeet in the
world.
Representing around 21% of the global
demand for methanol, Methanex’ 2003 sales of
6.6 million tonnes were divided between the
Americas (43%), Asia (32%), and Europe (25%).
Noting the potential of methanol to overcome
some of the infrastructure challenges associated
with hydrogen production and distribution for
fuel cell technologies, Methanex, along with
BC Hydro and the NRC Institute for Fuel Cell
Innovation coined, developed and trademarked
the Hydrogen Highway™ logo, now managed
by Fuel Cells Canada to encourage widespread
industry participation. Methanex is also
proactively engaged in identifying, evaluating
and demonstrating technologies such as Direct
Methanol Fuel Cells for scooters or electronic
devices.

MagPower Systems Inc.
www.magpowersystems.com
MagPower has developed a unique, eﬃcient,
powerful and environmentally benign metalair fuel cell, the Magnesium-Air Power Cell
(MAPC) that does not use caustic electrolytes.
Applications include: portable power cells for
backup power and as a replacement for lead
acid batteries, power source for electric trolling
motors and for portable ultra violet water
puriﬁcation systems.

Membrane Reactor Technologies
Ltd.
www.membranereactor.com
Membrane Reactor Technologies (MRT)
has developed and proven a proprietary
technology to generate low cost, high
purity hydrogen more eﬃciently than
conventional methods of natural gas reforming.
Built around a ﬂuidized-bed membrane

reactor, MRT’s patented process combines
hydrocarbon reforming, shift conversion and
hydrogen puriﬁcation in one simple step to
achieve higher yields of pure hydrogen than
conventional reformers. In 2003, MRT closed
on $3 million in ﬁnancing with Calgary’s ARC
Financial Corporation, one of Canada’s leading
energy investment ﬁrms. MRT and its partner,
Noram Engineering designed an industrial
demonstration unit as a step towards meeting
the growing need for hydrogen in the industrial
intermediate-scale market.

NORAM Engineering and
Constructors Ltd.
www.noram-eng.com
Noram is globally recognized for its wide
range of multi-disciplinary experience in the
area of energy technologies. Noram integrates
systems for industrial and utility scale power
projects; designs chemical and electrical
systems; supplies prototype and pilot plant
systems as well as specialized balance-of-plant
components including hydrogen generation
and delivery systems. Its activities include:
hybrid vehicle development; hydrogen reformer
engineering for fuel cells and industrial endusers; engineering and control algorithms for
the application of ﬂow batteries to the utility
interface; energy eﬃciency analysis for increased
sulphur production from sour wells and CO2
sequestration, eﬃcient energy management
based on expertise in Computational Fluid

Dynamics; and microwaves for biomass
processing.

Palcan Power Systems Inc.
(TSX-V: PC)
www.palcan.com
With expertise in the development and
manufacture of Proton Exchange Membrane
(PEM) fuel cell stacks and systems under 5
kilowatts and rare earth metal hydride hydrogen
storage products for low power applications
Palcan’s new strategic direction aims at the
packaged hydrogen infrastructure required for
the smaller fuel cell bulk storage and hydrogen
transportation market.

FUEL CELLS & HYDROGEN

The technology uses Magpower’s patented
hydrogen inhibitors which control the
detrimental formation of hydrogen occurring in
electrochemical reactions. MagPower has ﬁled
U.S.A. and PCT patents relating to Hydrogen
Inhibitors in the Magnesium-Air Fuel Cell, for
the Zinc Electrowinning Process and for Zinc
Alkaline Batteries. In 2001 MagPower divided
its intellectual property portfolio into two
corporate divisions, the Hydrogen Inhibitor
Division and the Magnesium-Air Power Cells
Division, to commercialize the technology.
Its business model is based on licensing its
technology for speciﬁc applications and
exclusive distribution by the licensee. This
includes a licensing agreement with InfraTech
USA for the distribution of the MAPC within
the US military and with UltraGuard Water
Puriﬁcation to provide the MAPC as the
power source for portable water puriﬁcation.
Revenues generated through these exclusive
rights will further ﬁnance the development
of other products that will result in similar
licensing agreements.

Palcan’s strategy is enabled by relationships
with Asian suppliers for developing low-cost
component and manufacturing capabilities.
Its manufacturing, research and development
facilities are located in Burnaby, British Columbia
and Jiaxing, China. Palcan’s PalPac™ Power
Products target low output applications in
which batteries and smaller internal combustion
engines are the power source. These include
stationary, marine, military and portable power
applications e.g., scooters, electric bikes, marine
propulsion units, auxiliary power units for trucks
and integrated photovoltaic fuel cell power
modules.
Palcan recently announced the completion
of the engineering concept fuel cell
uninterruptible power supply, a device to
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showcase Palcan’s expertise in the fuel cell
power module area and the practicality of its
metal hydride hydrogen storage canisters for
this application.

PEM Technologies Inc.
www.pem.ca
Founded in 2001 by a core group of scientists
experienced in polymer chemistry and
fuel cell gas management, PEM’s research
is concentrated in two areas: Ionomer
development (non-ﬂuorinated membranes)
& Hydrogen/Oxygen fuel cells. Having
raised signiﬁcant funding, PEM has made
breakthrough developments and generated IP
in both membranes and in plate design. PEM’s
H2/O2 fuel cell development has applications
for small to medium size fuel cell power
systems (total electric output < 10 kW) and
the core technology has been demonstrated
in pre-commercial prototypes of a portable
power generator, a personal mobility vehicle
and motorcycle.

Powertech Labs Inc.
www.powertechlabs.com
Recognized worldwide for its expertise in the
research and development of hydrogen and
CNG as vehicle fuels, Powertech has been
evaluating, developing, certifying and testing
compressed gas fuel systems for vehicles
since 1983, specializing in all components
of hydrogen and CNG fuel systems (tanks,
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regulators, fuel injectors, pressure relief devices,
and ﬁlling connections).
Recognized by Transport Canada, as an
Independent Inspection Agency, the Hydrogen
& CNG group provides compressed natural
gas and compressed hydrogen system design
veriﬁcation for the automotive industry
and certiﬁcation testing of hydrogen and
CNG cylinders and components to all major
standards. Powertech test reports are
recognized by major regulatory agencies
worldwide.
With other partners, Powertech manages the
Compressed Hydrogen Infrastructure Program
(CH2IP) through which it developed one of
the world’s ﬁrst 350 bar (5000 psi) gaseous
hydrogen fueling stations. CH2IP is a multiyear program to demonstrate the technical
feasibility of hydrogen infrastructures for both
transportation and power generation markets
and to supply data to develop safety standards
for hydrogen fueling stations. It demonstrated
the ﬁrst station in the world to fast ﬁll vehicle
storage systems to 700 bar and is the ﬁrst
public station in the Hydrogen Highway™.
Powertech also works in the area of wave
and tidal energy. It has monitored worldwide
developments in wave and tidal energy
conversion processes for BC Hydro and carried
out a wave energy resource assessment
in 1995. It assists wave energy and tidal
energy technology developers in advancing
technology though collaborative research.

QuestAir Technologies Inc
www.questairinc.com
QuestAir is renowned for its expertise in
the development of gas separation and gas
puriﬁcation products for the industrial gas, oil
reﬁning and chemical processing industries.
Applications include hydrogen puriﬁcation
and hydrogen recovery, methane recovery
from landﬁll gas and helium puriﬁcation.
QuestAir also develops ultra compact fast-cycle
pressure swing adsorption (PSA) units for use
in automotive and stationary PEM fuel cells,
molten carbonate fuel cells, solid oxide fuel
cells, hydrogen refueling stations and industrial
hydrogen markets.
QuestAir’s partnerships include Ballard
(development of its technology for PEM fuel
cell applications) and Shell Hydrogen (it works
with HydrogenSource, a joint venture between
Shell Hydrogen and UTC Fuel Cells, on the
development of a hydrogen puriﬁcation device
for stationary PEM fuel cell systems). QuestAir’s
H-3200 hydrogen puriﬁer has been installed by
Babcock Hitachi K. K. at the Oume Hydrogen
Station in suburban Tokyo, the world’s ﬁrst
mobile hydrogen fueling station producing
hydrogen from natural gas.

II. SMART POWER

www.mettech.com

NxtPhase Corporation

An advanced surface engineering company
specializing in the ﬁeld of axial injection plasma
spray, Mettech develops plasma spray torches
and high-velocity oxy-fuel (HVOF) thermal
spray equipment for conventional coatings and
novel applications such as graded coatings,
reactive metal spraying, high temperature
ceramics and spray forming. Mettech’s
breakthrough technology is being applied
to the fabrication of Solid Oxide Fuel Cells. In
collaboration with UBC and the Institute for
Fuel Cell Innovation Mettech will develop novel
coatings to produce the anode, cathode and
electrolyte for solid oxide fuel cells.

www.nxtphase.com
NxtPhase’s revolutionary digital and ﬁber
optic solutions for the electric power industry
combine three areas of technical innovation
in power technology, all of which increase reliability of the power system: ﬁber optic current
measurement, ﬁber optic voltage measurement, and digital protection equipment.
NxtPhase acquired its current sensing technology from Honeywell, reaping the dividends of
nearly $100 million invested in it. With market
opportunities driven by aging infrastructure,
technological change and deregulation,
NxtPhase is tapping niches such as advanced
optical current and voltage transducers and
integrated digital systems to enable remote
monitoring and interactive control. NxtPhase is
privately held and has development and manufacturing oﬃces in Phoenix, Arizona; Vancouver,
British Columbia; and Winnipeg, Manitoba.

PowerDisc Development
Corporation Ltd.
www.powerdisc.ca
PowerDisc is making a critical contribution
to improved fuel cell design through its PEM
Fuel Cell Stacks which employ its patented

PowerWedge™ Bi-Polar plate technology, the
components in fuel cells responsible for air and
hydrogen ﬂow management.
PowerDisc will develop and commercialize an
Integrated Hybrid Engine using its own proprietary fuel cell, electric motor and controller
technologies. The ﬁrst version, the Integrated
Hybrid Electric Vehicle Engine (IHEVE) will be
entirely battery based, while the second, to
be deployed by 2005 will use a combination
of technology found in the IHEVE as well as
PowerDisc’s unique trapezoidal shaped fuel
cells (PowerWedge™).

Power Measurement
www.pwrm.com

SMART POWER

Northwest Mettech Corporation

Vancouver Island based Power Measurement
is an energy information technology that
pioneered the paradigm shift from analog to
digital metering by introducing the world’s ﬁrst
microprocessor-based three-phase power and
energy meter in 1984.
Its signiﬁcant milestones in technology and
product innovation for the electrical utility
meter market were recognized with the receipt
of the 2004 Frost & Sullivan Award for Product
Innovation. The award, Power Measurement’s
third from Frost & Sullivan, identiﬁes Power
Measurement’s line of ION® energy-management software and metering products as key

Alternative Energy Industry in British Columbia
Opportunities for Joint Ventures, Investment and Technology Development

16

SMART POWER

elements in helping utilities and large electricity
consumers control the cost, quality and reliability of their power.
ION® web-ready software and intelligent metering and control devices comprise a complete
real-time information and control network that
supports billing for complex energy contracts.
Power Measurement’s innovations have included: ﬁrst meter with remote communications
capability, ﬁrst PC-based software for remote
power monitoring and the ﬁrst meters with full
Internet connectivity.

VRB Power Systems Inc.
(TSX-V: VRB; OTC Pinksheets: VRBPF)
www.vrbpower.com
Vancouver-based VRB Power Systems is an
electrochemical energy storage company that
is commercializing the patented Vanadium
Redox Battery Energy Storage System (VRB-ESS).
A new technology to eﬀectively store electricity
on demand, the VRB-ESS has the potential to
provide direct economic beneﬁts to utilities and
end users in terms of improved power quality,
reliability and energy eﬃciency. The VRB-ESS is
characterized by low ecological impact compared to conventional energy storage systems
that rely on substances such as lead, zinc or
cadmium.
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Used for load leveling (peak shaving), electrical
power arbitrage, grid stability enhancements,
capital deferment and Remote Area Power
Supply applications, it is primarily focused
on stationary power sources such as utility
substations, commercial buildings, production
facilities, telecommunication operations and
cellular radio sites.
For alternative sources such as wind or solar
energy, the system supplies “ﬁrm” capacity,
e.g. to meet the competitive requirements of
a power contract. One-to-one response time
makes it capable of charging and discharging
over the same duration. It stabilizes wind
turbine output and is a source of reactive
energy. VRB has entered into an agreement
with Sea Breeze Power Corporation to create
cost-eﬀective green energy systems for remote
communities in Canada and Alaska that are
highly dependent on fossil fuels.

Xantrex Technology Inc.
(TSX:XTX)
www.xantrex.com
Xantrex pilots the development, manufacture
and marketing of advanced power electronic
products. Operating in the distributed, mobile,
and programmable power markets, its products
convert raw electrical power from any central,

distributed, or backup power source into
high-quality power required by electronic and
electrical equipment.
Market applications for Xantrex products
include: mobile auxiliary electrical power (e.g.
for boats, recreational and industrial vehicles);
renewable and distributed power (e.g. solar,
wind, micro-turbines and fuel cells); back up
and emergency portable power systems for
homes and small businesses during electric
grid disruptions; and programmable power to
develop, test and power precision equipment
such as semiconductor manufacturing and
medical equipment.
Currently the company generates most
revenue from mobile power products but is
the recipient of a C$7.2 million investment
from Technology Partnerships Canada to
complete the design and development of
advanced technology platforms for distributed
generation systems. Established in 1983 the
company has around 500 employees and
reported 2003 revenues of US$136 million.

III. WASTE-TO-ENERGY & BIOMASS

Clean Energy Combustion
Systems, Inc.
(OTCBB: CECU)
www.clean-energy.com
Clean Energy’s pioneering Oscillating Combustion Technology which originated in the aerospace industry, is designed such that acoustical
standing waves producing oscillations of high
amplitude establish an extremely turbulent
combustion environment producing high heat
transfer ratios and clean combustion.

The ability to burn both carbon-based fuels and
waste matter cleanly and eﬃciently deﬁnes various applications. When power generation is the
principal purpose, the system can be used to
gasify coal. When waste disposal is the principal function, the systems burns the waste with
minimal emissions and co-generates thermal
energy for secondary applications.

(OTCBB: DYMTF)
www.dynamotive.com
A world leader in Fast Pyrolysis Technology,
DynaMotive’s principal business is the development and commercialization of environmentally friendly energy systems, based on
fuels produced from biomass. Its patented fast
pyrolysis process BioTherm™ converts organic
forest by-products and agricultural wastes into
a liquid fuel called BioOil. Within two seconds
the process produces BioOil, char, and noncondensable gases. There is zero waste as the
BioOil and char have commercial applications
and the non-condensable gases are recycled
and produce approximately 75% of the energy
required for the pyrolysis process. BioOil does
not produce sulfur dioxide emissions during
combustion and produces approximately half
the nitrogen oxide emissions of fossil fuels.
DynaMotive is working with manufacturers
of gas turbines and stationary diesel engines
to test and develop BioOil fuels for heat and
power generation. Working with the CANMET
Energy Technology Centre in Ottawa, DynaMotive has developed a burner nozzle design for
stable BioOil fuel combustion which will enable
it to target the industrial fuels market, creating
commercial applications for BioOil as a replacement fuel for fossil fuels in the industrial boilers
and kiln fuels market. Initial markets include

Canada, the US, the UK and sugar producing
regions in Latin America, Asia and island economies.

Lignol Innovations Corp.
www.lignol-innovations.com
Lignol is a four-year old Vancouver-based
company commercializing its proprietary
technology for enzymatic hydrolysis of biomass
into specialty chemicals and low cost ethanol.
Its proprietary organosolv (organic+solvent)
process can treat a range of diﬀerent biomass
materials including softwood or hardwood
sawdust, sugar cane, and corn ﬁbre to extract
natural lignin and specialty chemicals including
xylose, converting the remaining deligniﬁed
cellulose mash to ethanol by secondary enzymatic treatment, fermentation and distillation.
Lignol’s bio-reﬁning process, yielding up to
six valuable revenue streams, oﬀers a very low
cost source for ethanol while also providing the
only known commercial source of natural lignin
(used for novel adhesives, resins, lubricants,
asphalt plasticizers and friction materials).

WASTE-TO-ENERGY & BIOMASS

With the acquisition of biomass gasiﬁcation
technology that utilizes Clean Energy’s combustor as a component, the company is now
well positioned to develop and market turnkey
energy solutions that use biomass materials as
the energy source for on-site generation of electricity. This acquisition enables Clean Energy to
adopt a project oriented as opposed to a strictly
licensing business model.

DynaMotive Energy Systems
Corporation

Lignol will receive up to $1.7 million from
Sustainable Development Technology Canada
to support the validation of its biomass reﬁning
process and is operating a pilot plant at BC Research facilities to conduct further product and
process development work prior to licensing its
technology.
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Okanagan Biofuels Inc.

WASTE-TO-ENERGY & BIOMASS

www.okanaganbiofuels.com
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Okanagan Biofuels has proposed the
construction and operation of an ethanol
production facility, located in Kelowna, BC.
Following the retroﬁtting of a facility used to
producing beverage alcohol, the proposed
project will produce will produce 30 million
US gallons per year of fuel grade ethanol (110
million litres) while serving as an independent,
zero process discharge facility. Feedstocks
include at least 300,000 tonnes annually of
low-grade wheat and distillers’ dried grains
(high-quality animal feed base 90,000 tonnes
a year). The project is expected to create
over 40 direct full-time skilled jobs. Indirect
employment is expected to be in the order of
400 to 600 additional jobs. Okanagan Biofuels
is one seven projects selected through a
competitive process to receive funding through
the federal Ethanol Expansion program.

Sandwell International Inc.
www.sandwell.com
Founded in 1948 and headquartered in
Vancouver, Sandwell is a global supplier of
contract engineering services with specialized
expertise in biomass, biogas, wind and
industrial cogeneration. Having designed
some of the largest biomass power plants in
North America, including a 35 MW biomass,
pulverized coal, oil and natural gas-ﬁred boiler

cogeneration project Sandwell has completed
several biogas assignments, including upgrade
projects, greenﬁeld installations and economic
analyses of biogas utilization alternatives. For
the wind energy sector, Sandwell provides
studies, economic analyses and preliminary
engineering for wind turbine projects ranging
from 1 MW to 70-100 MW.
The expertise of Sandwell’s Power Group
ranges from identifying operational and
performance improvements and implementing energy management strategies to full
engineering, procurement and construction
(EPC) installations. In the area of distributed
generation, Sandwell works with industrial and
manufacturing clients, and with energy service
companies to develop optimal on-site energy
facilities.
For Paciﬁca Papers Inc. located in Powell River,
British Columbia, Sandwell supplied design engineering services for an award-winning $120
million biomass power boiler installation for
which the Sandwell/Paciﬁca team developed
an innovative procurement and contracting
strategy, tailoring a series of overlapping unit
price and lump-sum contracts to the requirements of the fast-track schedule.

Syntec BioFuel Inc.
www.syntecbiofuel.com
Syntec Biofuel “empowers ethanol synthesis”
through the development of catalyst
technology for the thermochemical synthesis
of ethanol. Privately held, Snytec has received
support from the National Research Council
and Natural Resources Canada.
Syntec sees a market opportunity for ethanol
based on its potential as the oxygenate of
choice given health and safety concerns
around MTBE (used as an oxygenate after the
introduction of the 1990 Clean Air Act and 1995
reformulated gas program in the US mandating
percentage requirements for an oxygenate in
gasoline).
Currently 90% of ethanol production in North
America is from traditional grain fermentation
of corn, wheat, and barley. Syntec technology
focuses on an entirely diﬀerent ethanol
production path from today’s grain ethanol
producers, i.e., Gasiﬁcation-Catalytic Synthesis,
a thermo chemical process that oﬀers the
potential for increased ethanol production
rates by orders of magnitude. The Syntec
gasiﬁcation-catalytic synthesis process consists
of 3 basic steps: production of syngas (either
through steam reforming/partial oxidation
of natural/landﬁll gas, or the gasiﬁcation of
biomass feedstock; conversion of syngas to
ethanol over Syntec catalyst; and distillation of
ethanol.

IV. SOLAR ENERGY

www.day4energy.com
Based in Burnaby, B.C., Day4 is developing photovoltaic power generation systems based on
its patented technology, innovative PV cell and
sun concentrator subsystem design, and unique
manufacturing process. The company expects
to move into the pilot project installation phase
over the next two years.

Carmanah Technologies Inc.
(TSX-V: CMH; Berlin and Frankfurt Stock Exchanges: QCX),
www.carmanah.com
Carmanah is an award winning alternative
energy manufacturer specializing in patented
solar-powered LED lighting solutions for the
global transit, marine, aviation, roadway,
railway and industrial worksite markets. The
ﬁrst company to integrate LED lighting with
high-eﬃciency solar power, advanced power
storage systems and intelligent power management, Carmanah received the Best Application
of Technology Award from the BC Technology
Industries Association in 2004. With 12 patents
to date and more pending, Carmanah is a technology partner to some of the world’s largest
transit advertising providers and operates with a
network of 64 authorized distributors and OEMs.

SPS Energy Solutions
www.spsenergy.com
As a supplier of complete power solutions for
the renewable energy market in North America
SPS (formally known as Soltek Powersource
Ltd.) plays an important role in enabling
Canada to meet its renewable energy commitments by increasing solar energy use. In 2004
SPS announced it had been awarded contracts
for 40kW of solar modules for 9 grid tie systems
across Canada. This represents growth of 50%
over the entire industry wide total of 27kW of
grid distributed generating systems installed
in all of 2002, according the annual industry
survey published by Natural Resources Canada.
According to SPS, Canadians install over a
megawatt of solar power each year, but virtually all of this capacity is used oﬀ-grid in remote
areas.

house engineering and marketing capabilities.

Taylor Munro Energy
Systems Inc.
www.taylormunro.com
In operation since 1995, Taylor Munro designs
and installs solar water heating systems for
residential and commercial applications. Using
computer-modeling it designs custom systems
based on predicted performance in virtually
any climate around the world. Taylor Munro is a
leader in the trading of greenhouse gas oﬀsets
from solar heating projects, and recently posted
a Matched Trade with the GERT process.

SOLAR ENERGY

Day4 Energy Inc.

Carmanah’s marine division contributed 52%
of 2003 revenues and is the de facto standard
for US & Canadian coast. Carmanah Technologies Inc. is one of two operating subsidiaries of
Carmanah Technologies Corporation.

Taylor Munro works with a variety of solar heating technologies (unglazed collectors, glazed
collectors, evacuated tube collectors, and batch
heaters) to evaluate the most suitable technology for any application.

SPS distributes products from international
suppliers for home power, mobile power, industrial power, grid-tie, hybrid, backup, lighting
and water pumping applications. The company
manufactures some of its own system components such as electronic charge controllers and
industrial solar panel mounts and supplies in-
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V. ALTERNATIVE ENGINE FUELS

Azure Dynamics Corporation
(TSX: AZD; LSE-AIM Market: ADC.L & ADCW.L)

ALTERNATIVE ENGINE FUELS

www.azuredynamics.com
Incorporated in 1993, Azure’s technology provides a sophisticated real-time energy management system for hybrid powertrains that
optimises the performance of hybrid electric
vehicle propulsion system components and
adapts the control system to actual operating
conditions. Azure’s initial strategy is to deploy
its technology in viable powertrain products for
the light to medium duty commercial vehicle
markets. It has targeted urban delivery, postal,
courier, taxi and shuttle-bus applications since
the stop-and-go drive cycle inherent to urban
driving represents the least eﬃcient application
of conventional internal combustion engine
technologies (such engines use a disproportionate amount of energy per mile when compared
to more constant drive cycles). Azure’s global
partners and customers includes Purolator Courier, Canada Post, London Taxis International,
Leyland Product Development, Renault Trucks
UK, and the United States Postal Service.

Delta-Q Technologies
www.delta-q.com
Founded in 1999, Delta-Q develops power
management solutions for the high growth
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industrial and specialty electric vehicle industry.
Its products (battery chargers; motor controllers,
DC-DC converters, and battery monitors) are
based on a power platform which utilizes a high
eﬃciency, high frequency power conversion circuit with advanced software control. A privately
held corporation based in Burnaby, BC, Delta-Q
is now in its second year of commercial product
shipments and has won supply agreements
from leading OEMs in the industry.

ECO Fuel Systems Inc.
www.ecofuel.com
Located in Langley, ECO specializes in technology and equipment required for the eﬃcient
conversion of gasoline vehicles to natural gas
and propane. In addition to supplying complete
conversion solutions, ECO’s manufacturing also
specializes in the software-controlled fuel management systems and injection controls increasingly required for the conversion of modern fuel
injected vehicles.
ECO’s research and development eﬀorts focus
on development of digital products for emissions and onboard diagnostics.

IMW Industries Ltd.
www.imw.bc.ca
IMW designs, manufactures and supports a full
range of roll-forming products and compressor
system products, specializing in compressed

natural gas (CNG) compressors and complete
fueling systems. Founded in the early 1900s to
serve the farming community of Chilliwack in
British Columbia, the company now has two divisions that draw on a long tradition of reliability, precision, and innovation: IMW Roll Forming
Systems and IMW Compressor Systems. IMW
Compressor Systems builds on IMW’s strengths
in engineering, machining, and fabrication
to produce a complete line of CNG refueling
products.

Mogas Sales Inc.
www.mogassales.com
Founded in 1981, Mogas’ innovative aspirated
LPG/LNG vaporizers and CNG pressure regulators, automatic fuel selectors, feedback fuel
management control modules and sequential
fuel injection engine control modules allow
diesel and gasoline engines, to eﬃciently and
economically use LPG, CNG, LNG, and hydrogen
as fuels.
Mogas is currently pursuing the commercialization of two technologies for medium and heavy
duty diesel engines: EcoJet™ an electronic
sequential liquid or gaseous fuel injection
technology which allows diesel engines to
operate on 100% LPG, natural gas (methane),
bio-fuels or hydrogen; and EcoMate™ an add-on
dual-fuel natural gas with a discrete diesel fuel
pilot injection ignition for diesel engines which
permits up to 90% substitution of diesel fuel
with natural gas.

torque and fuel eﬃciency of a diesel engine,
but with lower emissions.

www.railpower.com

Westport’s partnerships include a joint venture,
Cummins Westport Inc. (CWI), with Cummins
Inc. of Columbus, Indiana to develop, manufacture and sell a wide range of engines for
commercial transportation applications such as
trucks and buses. Westport and Cummins also
maintain a Technology Partnership Agreement
for technical development outside the scope
of the joint venture. Westport and Isuzu Motors
Ltd. are developing a prototype natural gas
Westport-Cycle engine in the four-liter range.
With MAN Nutzfahrzeuge AG, Westport is testing a 12-liter heavy-duty truck and bus engine
using natural gas and Westport-Cycle technology. Westport’s direct-injection technology is
also applicable to hydrogen-powered vehicles,
where hydrogen is injected into an internal
combustion engine. It is developing fuel injectors for hydrogen engines with BMW AG and
Ford.

RailPower is entering the commercial trial phase
of its patented hybrid switching yard locomotive, called the Green Goat™. The technology
uses a hybrid design to achieve a 90% NOx
reduction while continuing to use diesel fuel in
a standard switcher. Railpower’s Compressed
Integrated Natural Gas Locomotive (CINGL)® is
a patented gas turbine locomotive fueled by
compressed natural gas, with the potential to
revolutionize the freight locomotive industry in
North America.
Railpower’s rDirect power conditioning technology, for distributed and remote power generation technologies such as microturbines is a key
component for the patented Turbine Natural
Gas Locomotive.

Westport Innovations Inc.

These are some of British Columbia’s
leaders. We invite you to contact
LeadingEdge British Columbia or visit our
website at www.leadingedgebc.ca and
further explore the strategic location of
British Columbia as a place to do business.
British Columbia is open for business.
We have a competitive position in the
Northwest and Canada. Join us and
become a member of British Columbia’s
leading energy technology industry
sector serving world markets.

(TSX:WPT)
www.westport.com
Leading the shift of the international commercial engine industry from oil-based to gaseous
fuels, Westport develops technologies enabling
diesel engines to operate on alternative fuels
such as natural gas, propane and hydrogen. The
patented Westport-Cycle™ direct-injection technology allows a natural gas engine to match the
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Corporate proﬁles contained in this document were compiled
from publicly available information. Leading Edge British
Columbia assumes no liability or responsibility for any errors
or omissions, or for the results obtained from the use of this
information.

ALTERNATIVE ENGINE FUELS

Railpower Technologies
Corporation (TSX: P)

For further information:
900 -1188 West Georgia St.
Vancouver BC V6E 4A2
Canada

604-683-6150
info@leadingedgebc.ca
www.leadingedgebc.ca

Leading Edge B.C. is an industry-led marketing
organization promoting the province’s technology
industry both nationally and internationally.

