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Words of Welcome from the 
Conference Co-chairs

On behalf of Electric Mobility Canada, our con-
ference partners and sponsors, we are pleased 
to welcome you to PHEV ’09 - Plug-In Hybrids 
and Electric Vehicles Conference and Trade 
Show. With over 80 speakers from Canada, USA, 
Europe and Asia, the program offers you an 
unprecedented learning opportunity covering 
technical, business and policy discussions for 
electric mobility.

PHEV ’09 follows the successful PHEV’07 
conference in Winnipeg which was organized by 
the University of Manitoba and the University 
of Winnipeg’s Centre for Sustainable Trans-
portation and which ignited a large interest in 
this topic that Electric Mobility Canada hopes 
to continue to serve with PHEV’09 and future 
events in this Canadian conference series.

We wish to acknowledge the outstanding work 
done by our Conference Organization Commit-
tee and by our Program Committee who have 
contributed immensely in preparing for this 
important event. 

We are also grateful to our speakers who 
are coming from different parts of the globe 
to share their valuable knowledge and experi-
ences which will no doubt help all delegates 
in sharpening his/her contribution to the 
advancement of electric vehicles. The Trade 
Show participants are also adding a much 
needed dimension to the conference and we 
are thankful for their support. 

We are especially thankful to our sponsors from 
across Canada. Their important support allowed 
us to offer a wide program of activities at a 
moderate price. 

We wish you a very successful conference and 
we look forward to your reaction and feedback. 

Please also plan on attending the 2010 event in 
Vancouver and the 2011 event in Toronto. Both 
will be in the Fall and venues and dates will be 
fi nalized soon.

Mike Elwood
Chair, Electric Mobility Canada
Vice President – Marketing, 
Azure Dynamics Inc. 

Serge Roy
Director, Systèmes 
énergétiques pour 
véhicule électrique,
Hydro-Québec

Montréal . . . 
City of Mobility, City of 
Sustainable Transportation!

I am proud that our metropolis is hosting a 
delegation of experts in electric mobility and 
planners in the transportation of people and 
goods.

With its Transportation Plan, Montréal is 
reinventing itself through the development of 
its transportation systems and is promoting the 
use of modern technologies. One example is 
the recent rollout of BIXI, our self-service bike 
system, with base stations that run on solar 
power. Another is the purchase of ZENN electric 
cars by the Saint-Laurent and Côte-des-Neiges – 
Notre-Dame-de-Grâce boroughs.

Within a few years, we will see the metro 
system extend fi rst to the east and then to the 
west, our East End commuter line will start 
service, a tramway will begin operating in the 
heart of the agglomeration and a shuttle will 
be launched between downtown Montréal and 
Montréal-Trudeau Airport. Each of these proj-
ects will employ state-of-the-art-technologies 
and renewable sources of energy. We will be 
in a good position to meet our targeted 30% 
reduction in total greenhouse gas emissions by 
2020.

I hope this conference will give its participants 
new ideas for electric and hybrid vehicles.

I also hope your stay in Montréal fully lives up 
to your expectations!

Gérald Tremblay
Mayor of Montreal 

A Message from the Deputy 
Premier, Minister of Natural 
Resources and Wildlife, 
Minister responsible for the 
Northern Plan and Minister 
responsible for the Gaspésie–Îles-
de-la-Madeleine region

Electric vehicles are in the process of elicit-
ing unprecedented interest internationally. 
Throughout the world, governments are taking 
measures to encourage energy independence 
and to reduce fossil fuel consumption and 
greenhouse gas emissions. Electric vehicles 
offer the promise of being one of the most 
rewarding avenues leading to these goals.

Québec has opted to be part of these global 
initiatives. We hold some of the best possible 
cards with respect to the electrifi cation of 
transportation. Our forthcoming action plan 
will soon confi rm the government’s policy 
choices aimed at assuring a leadership position 

for Québec in the fi eld of electric vehicles.

PHEV ’09 – Plug-In Hybrids and Electric Vehicles 
is a meeting place of unparalleled potential 
for those of us with their eyes on the future: a 
future that we all hope will be a greener one 
for our children. 

On behalf of the Government of Québec, it is 
my pleasure to welcome you and invite you 
to discover the many innovations that can be 
found in today’s Green Power Québec.

Enjoy the Conference!

Nathalie Normandeau
Minister of Natural Resources 
and Wildlife, Québec 

Message from the Minister of 
Natural Resources Canada

On behalf of the Government of Canada, it 
is my pleasure to welcome you to the Plug-In 
Hybrids and Electric Vehicles Conference 
(PHEV ’09), in Montreal, Canada. Our 
participation in PHEV ’09 underscores that 
our Government is committed to furthering 
alternative and advanced automotive 
technologies.

Electric vehicles offer the potential to greatly 
reduce greenhouse gases and regulated
emissions and, as a component of the broader 
transportation system, contribute to an 
integrated approach to wise energy use in 
the community. The Government of Canada is 
committed to the research, development and 
deployment of electric vehicles in Canada, 
and in conjunction with industry has recently 
completed the Electric Vehicle Technology 
Roadmap. The actions set out in the roadmap 
will help bring together the necessary technol-
ogy providers, manufacturers and governments 
to overcome the barriers to bringing electric 
vehicles to market.

PHEV ‘09 provides an excellent opportunity for 
industry and government to exchange ideas 
and bring forward solutions for a cleaner and 
healthier transportation future for all of us. 
I hope you enjoy the conference.

The Honourable Lisa Raitt
P.C., M.P
Minister of Natural Resources
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Conference Program 

Language of Presentation
Simultaneous interpretation between English and French presentations will be provided 
during the Opening Plenary and the Closing Plenary sessions. Also, all technical sessions 
in Grand Salon B will have interpretation services. Sessions in Grand Salons A and C, 
as well as Alfred-Rouleau C, will be mostly in English except where otherwise noted. 

We acknowledge the support of Canadian Heritage towards the provision of services in 
both offi cial languages for this event.

Poster Sessions
In addition to the program presentations listed below, several topics will be displayed 
on poster boards in the Trade Show taking place in the Complexe Desjardins adjacent 
to the conference hotel. The authors for the poster boards will be available for discus-
sion during break and lunch periods on Tuesday, September 29. 

Third Annual Alternative Energy Rally
The only offi cial world cup rally for alternative energy vehicles held in North 
America will take place in conjunction with our conference. The 2009 version of
the Alternative Energy Vehicle rally is reserved to vehicles with the most innovations 
that favour the environment. Participation is by invitation. This event, which is unique 
in Canada and in North America, is held under the auspices of Féderation internationale 
de l’automobile (FIA) and of the Canadian Association of RallySport (CARS).  After a 
challenging route of over 500 km, the rally will end at PHEV 09 and the winners will be 
announced at the evening reception of September 29.

www.rallye-alternative.com
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Day One – Monday September 28

 

Special Workshop on Emerging Battery Technologies

------------------------------------------------------------------------------------------------------ 
13:00 - 17:00 | Emerging Battery Technologies
Alfred-Rouleau C
------------------------------------------------------------------------------------------------------
The battery remains the key challenge in providing range and reliability for PHEV’s and EV’s 
at reasonable costs. This session will explore recent and planned improvements in battery 
technologies. 

Moderator: 
Isobel Davidson, National Research Council Canada

W1 |  Can Advanced Valve-Regulated Lead-Acid Batteries Contribute in the 
Demand for PHEV’s
Allan Cooper, European Advanced Lead Acid Battery Consortium

A recent UK Government-sponsored program sought development of urban delivery vehicles 
with a zero emission range of 20km. The ADDZEV Project was formulated to convert a standard 
Vauxhall (GM) Combo light van to PHEV functionality and utilizes an improved Valve-Regulated 
Lead-Acid (VRLA) battery pack benefi ting from recent research carried out by the Advanced 
Lead Acid Battery Consortium. 

The van was modifi ed to have independent electric wheel motors at the rear while retaining 
its ICE front wheel drive capability for extra-urban activity. Re-charging would be achieved 
through either operating the vehicle as a “through-the-road” hybrid or at a plug-in facility in 
which the vehicle’s battery pack can be recharged via a standard electrical outlet. Details of 
the vehicle conversion and Project results will be discussed.

W2 | Phosphate Cathode Materials Performance and Availability for 
Electric Applications 
Michel Gauthier, Phostec Lithium Inc. 

Lithium has met the challenge of replacing lead and nickel batteries. With lithium, the spe-
cifi c energy of rechargeable batteries has increased enough to prevent the EV from remaining 
a ‘lead-acid battery carrier’. Lithium-intercalation electrode materials have been developed 
that can procure a cycle life comparable to the car life expectancy. Surprisingly, low 
conductive organic solvents, liquid and polymer, have led to sustained or pulse power high 
enough to beat a F1 car on acceleration, not to mention regen capability.

Safety, cost, recyclability and a 10 years usage life in a car without signifi cant performance 
degradation will determine which lithium chemistry will prevail in large EV batteries. Of all 
Li-battery components, the cathode has been recognized as the main challenge. Progress has 
been made to bring LiFePO4-based batteries closer tothe goals stated above.

LiFePO4 is key to the battery success, its chemical and thermal stability associated with a 
moderate voltage (3.4V) make the material compatible with different anode systems (Lio, 
C6Li, Li4Ti5O12…) and allow the future development of new low cost electrolytes, salts and 
components to further reduce battery costs and make it easier to recycle, helping the EV 
battery to get closer to mass markets production. 

The presentation will cover progress made to improve C-LiFePO4 adapted to EV-PHEV 
application and product characteristics. Safety results and performances achieved by 
Phostech’s customers will be discussed as well as Phostech/Süd-Chemie’s experience in
 developing different synthesis processes to get power and energy powder grades. Large 
investments will be required to reach a scale that can bring cost closer to the EV goals adding 
fi nancial and political elements to the technical challenges.

W3 | Applying Magnetohydrodynamics to Batteries
Robert (Bob) O’Brien, MDH Technologies Inc. 

A 2007 Prius with a “spiked” and magnetized battery pack increases the mileage per gallon 
in city-driving by 73.5% up to 75.1 mpg. The application of magnetohydrodynamics (MHD) to 
batteries and other electrochemical devices consists of magnetizing the electrodes or current 
collectors to get the rapid stirring of the Lorentz effect; It will speed by as much as two orders 
of magnitude the movement of charged particles, the ions, carrying the charge electrolytically 
between the two electrodes which then carry the charge as electrons to an exterior load
(useful work) or from a charger to recharge the batteries. The obvious battery system to 
attack was the NiMH because it is the system used in almost all hybrids and everything in it 
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is ferro-magnetic and so can be magnetized. The battery pack in the Prius is NiMH and Toyota 
switched battery packs in three Prius taxis. Two damaged their transmissions within two 
months and one had a damaged inverter, the third, and this mature driver had no trouble. 
The best calculation with the Owners Manual and the help of the Toyota itinerant engineer 
was that removal of 50% of the internal resistance provided only about 20 horsepower extra to 
the driving wheels, but the energy is available within seconds so at perhaps 60 to 70 HP. The 
likelihood that two of the taxi drivers are street racers is indicated. Some research in Li-ion 
and Zn-air has begun. Diverse data on MHD in batteries and other devices will be presented. 

W4 | Manganese Formulated Lithium Ion Cells for PHEV Applications 
Mark Shoesmith, E-One Moli Batteries 

E-One Moli Energy is Canada’s most established developer of lithium ion cells for the portable 
electronics and power tool industries. The spinel technology utilized by Moli Energy in power-
optimized applications has always been questioned by the transportation sector as being 
insuffi cient to meet the electrifi ed mobility cycle and calendar life requirements. In 2008, in 
collaboration with Transport Canada and Advanced Lithium Power, Moli Energy focussed on the 
development of a lithium ion cell for PHEV applications. The reported results show cycle life 
and high temperature storage results that should meet electrifi ed vehicle requirements, while 
still maintaining the safety and power density required in a PHEV application. These cells are 
currently being tested by multiple vehicle companies.

W5 | The Renaissance of the NiZn Batteries 
Sadeg Faris, eVionyx Inc. 

For over one hundred years, the NiZn chemistry is recognized for its attractive features. But 
in spite of repeated R & D attempts, it failed to transition to the market place like its cousins 
NiFe, NiCd and NiMH. This failure is attributed to the zinc dendrite formation precluding 
acceptable number of charge/discharge cycles. It is not surprising that the NiZn chemistry 
continues to be burdened by the failure perception. 

At last, eVionyx’ solution overcame the dendrite barrier, demonstrating over 500 deep 
discharge cycles along with fundamental kinetics basis to eliminate dendrite completely on 
the path to thousands of cycles. The solution has been enabled by an ambient temperature, 
high ionic conductivity polymer that is attached to the zinc anode, allowing only the hydroxyl 
ions to be transported and preventing other ionic species from leaving the anode surface. My 
presentation will describe experimental and theoretical basis for making the NiZn renaissance 
not only credible but also a serious choice to those looking for safer, lowest cost per KWh, and 
nearly unlimited zinc supply.

W6 | Lessons Learned: Pioneering Lithium Ion SuperPolymer Battery Technology
Gitanjali Dasgupta, Electrovaya 

Automotive-grade lithium ion batteries are one of the fastest evolving industries globally. This 
paper details several of the key lessons learnt and the road ahead. It examines the drivers and 
technology progression from small cylindrical cells to large-format prismatic cells by automak-
ers globally. It investigates the challenges inherent to prismatic cell manufacturing in North 
America. It outlines past, present and future chemistry improvements and their importance. 
Finally, it looks at the system-level challenges of vibration-tolerance, optimization controls 
and thermal uniformity.

W7 | HQ Safe Li-Ion Technologies for Transportation Applications  
Karim Zaghib, Institut de Recherche, Hydro-Québec (IREQ)
Co-authors: P. Charest, M. Dontigny, A. Guerfi , J.F. Labrecque, M. Petitclerc, A.Vijh

In many applications that rely on Li-ion batteries for energy storage, the nominal duty cycle 
consists of a long duration base load (typically to support ancillary or standby functions) 
punctuated by shorter durations of higher power demand (for events such as physical 
actuation or communication uplink) [1]. In the absence of energy storage technologies that 
possess both very high specifi c energy as well as high-rate capability, this type of power profi le 
has led systems designers to select either lower energy density systems that can support 
high discharge rates, or to specify dual-rate hybrid energy storage systems that use two 
independent storage devices: one low-rate high energy, the other high-rate low energy [2]. 
This solution leads to increased complexity at the systems level, where separate charge 
control electronics, packaging, and wiring are needed. Another possible solution is a dual-
rate hybrid battery that is based on two different active (LiMnPO4 (LMP) and LiMn2O4 (LMO) 
or LMO and Li(Co1/3Ni1/3Mn1/3)O2 (LCMN) cathode materials that are incorporated into 
the same electrode structure and work in concert. These two combinations have several 
advantages such as low cost by using all manganese cathode material and high energy by 
Li(Co1/3Ni1/3Mn1/3)O2.

Olivines will be added for overcharge protection and to buffer the irreversible capacity loss 
when the battery uses graphite or an alloy as negative electrode.

PHEV ’09  28 SEPTEMBER
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W8| Is there Enough Lithium? - Availability in North America and the World
Kerry Knoll, Canadian Lithium Corporation

Much information is available on the supply and demand dynamic for Lithium Carbonate and 
other lithium products, a market that has been more or less in sync for many years now. 
However, there appears to be a wide divergence in views about the future due to the dawning 
of the age of electric automobiles.  While lithium supplies are relatively easy to calculate, 
lithium demand is the wild card because not only do we not know how much lithium will be 
required for each car, we have no concrete idea what the demand for such cars will be. There 
is also a political aspect to debate. The United States does not want to swap it’s dependence 
on OPEC oil for a dependence on batteries made in China or lithium imported from Bolivia or 
Argentina, which hold the bulk of the world’s reserves.

W9|Techniques for Characterizing Energy Storage Nanomaterials
Jigang Zhou, Canadian Light Source Inc, University of Western Ontario 

In an attempt to increase performance and safety of new hybrid vehicles, the sector is moving 
toward novel energy storage systems. Many of these systems will require the development 
and application of nanomaterials. In order to aid in their development, a deeper scientifi c 
understanding of these materials will require new analytical tools that will shed light on their 
electronic properties. The Canadian Light Source synchrotron is one such tool. Techniques, 
such as the element specifi c probe X-ray absorption near-edge structures (XANES) spectros-
copy, will supply detailed information on the local chemistry of the absorbing atom. XANES 
has been successfully applied to investigate the chemical bonding, electronic structure, and 
surface chemistry of nanomaterials. In addition, scanning transmission X-ray microscopy 
(STXM), based on the X-ray absorption process, has a chemical contrast mechanism to allow 
for imaging at the nano-scale. In this talk, we will present various studies on metal or metal 
oxide/carbon nanotube composites, Li intercalated TiO2 nanotubes 1-4 and RuO2.xH2O 
deposited on a single nanotube and thereby shows the importance of novel analytical 
techniques in the development of energy storage systems.

W10 | Re-thinking Energy Storage: The ZENNergyTM Drivetrain Advantage
Ian Clifford, Zenn Motor Company

The race to determine what will ultimately power electric vehicles is well underway. While 
the vast majority of the automotive sector has focused their attention on advances in 
lithium-ion, ZENN Motor Company has been working with what they believe to be the next 
big technology disruptor: EEStor. EEStor’s technology will enable a complete paradigm shift in 
what powers our vehicles.  Electricity will deliver speed, range and charging times similar to 
gasoline. What this energy storage technology will ultimately enable is the mass adoption of 
electric vehicles by offering consumers a REAL alternative to conventional vehicles. Socially 
responsible consumer purchases need not come at the cost of reduced performance character-
istics or operational convenience.

------------------------------------------------------------------------------------------------------ 
15:00 – 15:30  Networking Break - Alfred-Rouleau Foyer
------------------------------------------------------------------------------------------------------
18:00 – 19:30 Welcoming Reception  - Café Fleuri
  Remarks by the Honorable Lisa Raitt, 
  Minister, Natural Resources Canada
------------------------------------------------------------------------------------------------------

PHEV ’09  28 SEPTEMBER
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Day Two – Tuesday September 29

07:30 – 08:45 Continental Breakfast - Grand Salon Foyer
------------------------------------------------------------------------------------------------------

08:45 – 10:00 Opening Plenary Session - Grand Salon ABC
         SIMULTANEOUS INTERPRETATION

Co-Chairs 
Mike Elwood
Chair, Electric Mobility Canada
Vice President - Marketing, Azure Dynamics Inc. 

Serge Roy
Director, Systèmes énergétiques pour véhicule électrique, Hydro-Québec

• Mr. Alan De Souza, Member of the Executive Committee, City of Montreal 
• Honourable Nathalie Normandeau, Minister of Natural Resources and 
   Wildlife, Government of Québec
• Bill Moore, EV World 

------------------------------------------------------------------------------------------------------
10:00 – 10:30 Networking Break in Trade Show - Complexe Desjardins
  Poster Board Session in Trade Show
------------------------------------------------------------------------------------------------------

THE TECHNOLOGIES OF PHEV’S AND EV’S
------------------------------------------------------------------------------------------------------ 
10:30 - 12:00 | SESSION 1 |  PERFORMANCE OF BATTERIES IN EXTREME 
 CONDITIONS
Grand Salon A
------------------------------------------------------------------------------------------------------
Extreme conditions such as the cold winters and hot-humid summers found in Canada and 
other countries pose unusual challenges on the performance of batteries. This session will 
focus on understanding these challenges.

Moderator: 
David Strong, Queen’s University 

S1.1 | Performance of Li-Ion Batteries in Low Temperatures
David Swan, DHS Engineering Inc.

The harsh Canadian winter provides a challenging environment for on-road electric vehicles. 
The long period of cold combined with snow, ice, and road salt create signifi cant design and 
operating challenges for the battery pack. This presentation explores the battery issues of EV 
winter operation from an engineering design perspective and personal experience driving OEM 
EVs throughout the year. Specifi c winter issues discussed include vehicle energy requirements 
and battery pack performance during charge and discharge. The affects of low temperature 
on life, fast charging, and abuse tolerance will be discussed for different battery chemistries 
including Lead acid, NiMH and Li.

S1.2 | Sensitivity Studies of PHEV Energy Consumption and Emissions in a 
Canadian Context
Martha Christenson, Emissions Research and Measurement Section, Environment Canada
Co-authors: Reiko Shinomiya and Deniz Karman, Department of Civil and Environmental 
Engineering, Carleton University

In order to evaluate PHEV performance in a Canadian context, a blended type PHEV was 
tested by chassis dynamometer at Environment Canada’s emissions research facility. The 
vehicle was evaluated over various driving cycles including the LA4 (low speed urban), HWFET 
(free-fl ow highway), US06 (high speed, aggressive), and NYCC (congested urban) at tempera-
tures ranging from 22oC to -18oC. The effects of auxiliary loads such as air conditioning, pas-
senger compartment heating, and window defrost, on fuel consumption, pollutant emissions, 
and electrical consumption were studied.  

The results showed that cold temperature and auxiliary loading had signifi cant impacts on 
PHEV energy consumption and emissions. The primary aim of the research is to use data from
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the standard tests above to arrive at energy consumption and emissions representative of driv-
ing patterns and temperatures observed in Canada.  A second objective is to quantify the GHG 
and criteria air contaminant emissions associated with the generation of electrical energy 
drawn by PHEVs from the power grid so that emissions for the entire fuel life-cycle can be 
quantifi ed. The specifi c nature of the generation mix for a particular province and LCA studies 
specifi c to the province are of importance for this objective. Representative data used for 
emissions testing and the consideration of electricity generation will be presented.

S1.3 | PHEV Tests in Various Extreme Conditions
Richard Barney Carlson, US Dept. of Energy, Idaho National Lab

The U.S. Department of Energy’s Advanced Vehicle Testing Activity (AVTA) tests plug-in hybrid 
electric vehicles (PHEVs), hybrid electric vehicles (HEVs), pure battery electric vehicles 
(BEVs), and hydrogen-fueled internal combustion vehicles (HICEVs) in laboratory and on-road 
environments (see http://avt.inl.gov). The AVTA has been testing 12 different versions of 
PHEVs, with more than 150 PHEVs equipped with onboard data loggers in operations in 22 
United States and several Canadian Provinces. The AVTA has accumulated more than 600,000 
miles of PHEV onroad operations data with onboard data loggers. The onroad data collection 
includes charging profi les and energy use during more than 65,000 trips. The proposed 
presentation will include fuel use results broken down by charge depleting, charge sustaining 
and mixed charge sustaining/depleting operational modes. The proposed presentation will 
also encompass PHEV dynamometer testing results, accelerated testing results that use 
dedicated drivers, and fl eet testing results. Presented data will include both miles per gallon 
petroleum use and electricity use, and charging profi les, as well as the signifi cance of driver 
aggressiveness impacts on energy use. 

S1.4 | Internal and External Heating Methods for Lithium Polymer in Aircraft
Steve Carkner, Panacis Inc. 

There is signifi cant interest in replacement of existing lead-acid technologies with lithium 
polymer technologies in the fi eld of aircraft power. Three principle drivers in this area are 
extended run-times in the event of generator failure, reduced weight, and improved low 
temperature performance. Test data will be presented from a lithium polymer system 
designed for fi ghter jets that allows operation to -40C. Thermal performance data and 
alternate heating methods including external, load based and a self-resonant method of 
battery heating will be presented.

S1.5 | Performance of NiMH Batteries on STM and STO Buses
Luc Tremblay, Société de transport de Montréal

The transit authorities in Gatineau (Société de transport de l’Outaouais) and in Montreal (So-
ciété de transport de Montréal) with the support of Transport Canada’s Urban Transportation 
Demonstration Program (UTDP) evaluated the effi ciency of diesel-electric propulsion used in 
urban transit buses.  The evaluation took place from April 2008 to March 2009. The manage-
ment of the electrical energy stored in the NiMH batteries, was analyzed using different 
factors, including the outside temperature. The results obtained allow the quantifi cation, for 
the hybrid systems tested in operational situations unique to STO or STM, the effi ciency of bat-
teries relative to extreme climatic conditions lived during the trial year.

------------------------------------------------------------------------------------------------------ 
10:30 - 12:00 | SESSION 2 |  GRID INTEGRATION  
Grand Salon B         SIMULTANEOUS INTERPRETATION

------------------------------------------------------------------------------------------------------
The anticipated commercialization of PHEV’s and EV’s will require careful consideration of the 
grid’s generation and distribution capacities. Speakers will explore the current and potential 
situation and issues.

Moderator: 
Mark Dubois-Phillips, BC Hydro 

S2.1 | Grid Integration Impacts on Hydro-Québec Network
Angelo Giumento, Hydro-Québec
Co-authors: Arindam Maitra, Jason Taylor, Will Kook, Daniel Brooks, Mark Duvall (EPRI)

The utility industry recognizes that electrifying transportation in both on and off road 
applications will occur given market pressures including economics, energy independence, 
and environmental concerns. The question being posed by the electric industry is “What im-
pact will PHEV loading characteristics have on distribution system operations?” 
Given the spatial diversity of the PHEVs throughout the network, distribution system impacts 
will need to be evaluated in terms of total PHEV penetration level as well as localized PHEV 
concentrations. This paper summaries some of the key results obtained from a study geared 
to evaluate the effect of Plug-in Hybrid Electric Vehicles (PHEVs) on three representative 
Hydro-Québec’s distribution feeders. 
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S2.2 | Development of a Probabilistic Power Flow Model to Study PEV 
Grid Interactions 
Curran Crawford, Institute for Integrated Energy Systems (IESVic) Department of Mechanical 
Engineering University of Victoria 
Co-author: Trevor Williams 

The charging, and possibly discharging of plug-in vehicles (PEVs) present both challenges and 
opportunities to the existing electrical grid structure. A simulation tool to study this grid 
interaction is under development, and will study electrical grid power fl ow, including integra-
tion of PEVs and renewable energy sources, both random in nature. The modeling tool will 
have the fl exibility to evaluate linked scalable grid networks (trans-national, town, city and 
province wide). Weighting techniques, boundary conditions and constraints will be used to 
ascribe circuit properties to the model formulation and condense the defi nition set to 
optimize the solution process. 

The statistical basis of the model is probabilistic power fl ow. The applicable statistical tools 
include the method of the moments, concepts of cumulants and Gram-Charlier (GC) expansion 
coeffi cients to determine probabilistic distribution functions of transmission line fl ows. 
Probability methods were fi rst used to analytically and numerically model and evaluate 
electrical power distributions, but recent methods deterministically predict power conditions 
using Monte-Carlo (MC) and similar iteration techniques. Probabilistic methods are proposed 
as a method to analyze large-scale networks, time and processor effi ciently in single shot 
solutions to signifi cantly reduce computational time while providing a robust quantitative 
determination of power fl ow. An IEEE 14 bus, 20 line reliability test system network is used as 
a test case for the probabilistic method described. 

S2.3 | Ontario Plug ‘N Drive Initiative
Cara Clairman, Ontario Power Generation 

Ontario welcomes all forms of electric mobility as a mean of reducing emissions from 
transportation and as an excellent use of overnight low emitting baseload capacity. This 
presentation will deal with current initiatives in Ontario, focussing on the Plug ‘N Drive 
project led by my organization, Ontario Power Generation and the Ontario Centres of 
Excellence. Through this project we aim to help Ontario get ready for the arrival of EV’s by 
identifying the issues and gaps (technical and others) that currently exist and engaging in 
research to address these gaps in a manner that will encourage EV’s in Ontario and to the 
benefi t of all Ontarians. 

S2.4 | Smart Charging of Plug-In Hybrid and Electric Vehicles
Mark Duvall – Electric Power Research Institute (EPRI)

The electrifi cation of transportation is occurring at the same time as the evolution of the util-
ity smart grid, including numerous deployments by major utilities of advanced metering infra-
structure (AMI).  This will create an unprecedented opportunity to standardize the interface 
between plug-in vehicles and the grid to enable the bi-directional exchange of information for 
the purposes of managing the charging process for millions of vehicles.

The presentation explains the technical requirements of communication and control between 
AMI systems and plug-in vehicles, reviews the relevant utility and automotive standards ef-
forts, and describes economic and system benefi ts attainable through smart charging.

MARKETS, POLICIES AND REGULATIONS
------------------------------------------------------------------------------------------------------ 
10:30 - 12:00 | SESSION 3 | CUSTOMER PERSPECTIVES  
Grand Salon C
------------------------------------------------------------------------------------------------------
Understanding what our customers know about the various forms of electric drive is critical to 
the design and roll out of PHEV and EV products.

Moderator: 
Martin Lee-Gosselin, Université de Laval 
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S3.1 | The Customer Benefi ts of Electric Drive 
Roger Martin, Unicell 

Electric drive can produce benefi ts beyond emissions reduction and independence from fossil 
fuels. Some examples of these benefi ts in an urban delivery truck will be presented. The com-
mercial challenges of using a BEV in a real-world business application will also be explored.

S3.2 | Surveys of Customer Awareness of Electric Vehicles
Bob Oliver, Pollution Probe 

In early 2009, Pollution Probe undertook a research project with the objective of better 
understanding Canadians’ attitudes towards electric vehicle technology. This research was 
meant to measure levels of awareness, knowledge and level of comfort with the technology, 
potential motivators to adoption, and possible barriers to broader acceptance and technology 
diffusion throughout the market. The goal of this project was to provide input into communi-
cations plans and strategies to promote greater awareness and acceptance of the technology, 
as well as to establish baseline attitudinal indicators that could be tracked over time. 

S3.3 | Identifying PEV Early Adopters and Their Needs
Alec Tsang, BC Hydro 

The most immediate concern for the electric utility are the customer based impacts that 
arise from the adoption of PEVs. These customer based impacts will materialise as soon as 
commercial sales of PEVs commence in a utility’s service territory. The utility will most likely 
be the fi rst place that a new PEV owner directs inquiries around charging infrastructure and 
additional electricity services. The distribution system will be the second point of impact. BC 
Hydro will utilise a geo-demographic approach to identify early adopters of PEVs to support 
distribution system planning.

S3.4 | Improving Customer’s Purchase Confi dence and Satisfaction through
PHEV Simulation
Matthew Stevens, Cross Chasm
Co-authors: Chris Mendes, CrossChasm Technologies, Danny Northcott, Westward Industries

While capable of breaking 100mpg, the February 2009 news that Seattle’s PHEV fl eet was 
achieving only 51mpg underscored the sensitivity of PHEV fuel effi ciency on both driver-style 
and drive cycle. This signifi cant variation in fuel economy has two important implications: 

• Fleet owners’ Return On Investment (ROI) for advanced vehicle purchases is 
 strongly dependent on the application, and that 
• OEMs have a risk of exposing themselves to undue negative publicity unless their  
 vehicles are placed suitably. 

One way to mitigate this risk is to use high accuracy vehicle simulations driven by customer 
use data captured on the fl eet’s existing vehicles. This is an effective tool for solidifying the 
business case for the fl eet operator and to identify ideal customers to the manufacturer, 
before any vehicles are purchased. CrossChasm Technologies has partnered with Westward 
Industries, manufacturer of a hybrid urban vehicle ideal for parking enforcement (the Hybrid 
GO-4), to predict the fuel savings made possible by their new vehicle power-train for a 
potential fl eet customer. Vehicle operation data was logged for one month on test vehicles 
currently in the potential customer’s existing fl eet. The data was then used as an input to a 
software vehicle model, allowing the comparison of fuel consumption between the Hybrid 
GO-4, and the test vehicle. The results will be presented in addition to implications on vehicle 
purchase decisions and customer confi dence for PHEV purchases.

S3.5 | Lessons Learned from the Introduction of Hybrids
Stephen Beatty, Toyota Canada Inc.

Stephen Beatty, Managing Director of Toyota Canada, will discuss the lessons learned about 
consumer adoption of new technologies based on Toyota’s experience with hybrids in the 
Canadian market.  The implications these lessons hold for the adoption of PHEVs based on 
technological similarities and differences will also be discussed.

------------------------------------------------------------------------------------------------------
12:00 - 13:30  Buffet Luncheon in Trade Show – Complexe Desjardins
   Poster Session in Trade Show
------------------------------------------------------------------------------------------------------
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THE TECHNOLOGIES OF PHEV’S AND EV’S
------------------------------------------------------------------------------------------------------ 
13:30 - 15:00 | SESSION 4 | PUBLIC AND PRIVATE SUPPORT PROGRAMS FOR THE
 CANADIAN EV INDUSTRY
Grand Salon A 
------------------------------------------------------------------------------------------------------
Public Agencies as well as private sector investors have been invited to briefl y describe how 
their existing programs and support can help the Canadian private sector companies involved 
in all aspects of the EV industry.

Moderator: 
Mike Elwood, Electric Mobility Canada

S4.1 | ITAQ’s Advanced Propulsion Laboratory: Unique EV Infrastructures 
in Canada
Hugo Marsolais, Institut du Transport Avancé du Québec

This presentation will be of interest to all those involved in testing and applied research for 
product development in surface advanced transport. Here in Québec, new infrastructures have 
been put into place to facilitate projects in the fi eld of electric and hybrid traction. 

The acquisition and installation of R & D equipment valued at $5.4M were made possible 
thanks to the fi nancial support of the Canadian Foundation for Innovation, the Government 
of Québec and 19 partners from the private sector. Whether it involves the measurement of 
emissions, fuel usage, the development of new technology or components for electric and 
hybrid vehicles, concept design and construction, ITAQ accompanies industry and researchers 
from Québec and Canada in the realization of their objectives.  

We will review these facilities and the numerous fi nancial advantages (tax credits, specifi c 
subsidies) and other support that is offered. We will present specifi c examples of projects 
completed by ITAQ in the fi eld of electric traction. This presentation will unveil a unique 
laboratory in Canada and a technical team that can respond to your needs: an indeal 
environment for the development of technological solutions for tomorrow’s transport.

S4.2 |John Wood, The Automotive Partnership Canada Program 
S4.3 |Chris Boivin, Sustainable Development Technology Canada (SDTC)
S4.4 |Representatives from the private sector that fi nances companies involved in EVs

------------------------------------------------------------------------------------------------------ 
13:30 - 15:00 | SESSION 5 |  GRID/VEHICLE INTERFACE  
Grand Salon A
------------------------------------------------------------------------------------------------------
This session explores the issues and challenges for the interface between the Grid and PHEV’s 
and EV’s. Topics include Vehicle to Grid (V2G), Grid to Home (G2H) and Grid to Vehicle (G2V) 
issues. 

Moderator: 
Tom Molinski, Manitoba Hydro 

S5.1| Battery Re-Purposing Research Project
Eric Bibeau, University of Manitoba

A battery research repurposing project is being developed to study and understand the issues 
related to repurposing of used mobile battery packs. Of critical concern is to understand the 
cost comparison between charging and discharging mobile batteries using a V2G scenario 
compared to waiting until the batteries are remove from the vehicle using a repurposing 
scenario. Because of the high battery cycle costs, safety issues, and the possibility of unfair 
payment to the vehicle owner, it becomes critically important to understand the differences 
between these two scenarios. In addition, repurposing has signifi cant challenges: (1) repur-
pose batteries need to compete against market price for stationary storage which does not 
provide a premium for high energy density, (2) there is a possibility that mobile batteries 
packs may one day be designed to have no functional storage capacity once the vehicle has 
reached its design life, (3) there is added costs for testing and repairing battery modules, and 
(4) integrating various battery packs with proprietary controllers operating at different bus 
voltages into a grid connected stationary power system is challenging. A proposed collabora-
tive research program will be presented to help utilities develop the required understanding 
for repurposing of batteries.
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S5.2 | The EnerMotion EMSC Smart Charger
John Stannard, EnerMotion

Electrical power utilities are rapidly adopting time of use pricing around the world. The 
primary benefi ts include peak load shaving and increased consumer awareness of power 
consumption leading to adoption of energy conservation initiatives. Governments are mandat-
ing a shift to time of use rates facilitated by smart meter technology. This trend has resulted 
in signifi cantly higher power rates during peak hours and reduced rates during off peak. When 
PHEV charging is considered during peak time of use periods, this could have a serious impact 
for the consumer on the cost effectiveness of PHEV technology as well as a serious impact for 
power generation utilities planning to accommodate peak load requirements.
Smart management of critical data and information is required; EnerMotion’s SmartCharger 
(EMSC) is an intelligent, portable, networked charger which is designed for charging of plug-in 
hybrid electric vehicles (PHEV) during off-peak hydro-electric rate periods and provides the 
necessary intelligence for the adoption of a distributed energy (DE) infrastructure. The devel-
opment of the EMSC smart charger is described in the paper.

S5.3 | PHEV-Québec Test Program: A Real-World Test Study on Financial, Techno-
logical and Social Aspects of PHEVs
Prof. Maxime Dubois, Université de Laval - Québec

Plug-In Hybrid Electric Vehicles (PHEVs) are a promising alternative to conventional gas-pow-
ered vehicles. Nonetheless, their viability and potential to penetrate the automobile market 
is still unproven. This paper describes the PHEV-Québec test program, a recently launched 
major study on PHEVs, which will conduct real-world tests to examine their market potential, 
simultaneously accounting for technical, fi nancial, human-behavior, and environmental 
factors. We will do this by evaluating a fl eet of PHEVs driven by their owners in Quebec City. 
Moreover, using Quebec Université Laval’s own electrical grid, we will account for vehicle-
to-grid interactions. After the presentation of the project’s main focus, some experimental 
results are discussed, including a comparison of the performance of a PHEV and a similar HEV.

S5.4 | PHEV Adoption in Manitoba
Ed Innes, Manitoba Hydro

PHEV adoption is often mis-characterised as an onerous new load for utilities. While preparing 
for the adoption of new electrical load is never a trivial process for a utility, the adoption 
of PHEVs and EVs do not appear to present any particularly awkward challenges compared 
to prior load growth rates, even with fairly aggressive PHEV and EV adoption.  PHEV and EV 
adoption will be discussed from a utility perspective, with some attention also paid to 
common misleading assumptions in determining charging patterns.

MARKETS, POLICIES AND REGULATIONS
------------------------------------------------------------------------------------------------------ 
13:30 - 15:00 | SESSION 6 | STANDARDS, REGULATIONS AND SAFETY ISSUES – 
 NOW AND IN THE FORESEEABLE FUTURE 
Grand Salon B         SIMULTANEOUS INTERPRETATION

------------------------------------------------------------------------------------------------------
Governments and standards setting agencies are now defi ning and adopting standards and 
regulations which will ensure that electric drive vehicles are can offer safe and reliable 
transportation choices. This session explores current activities and trends and identifi es where 
uniform and harmonized standards and regulations can contribute to market acceleration. 

Moderator: 
Stephen Brown, Electrotechnical Standards, Canadian Standards Association (CSA)

S6.1 | The Role of Regulations and Standards in EV’s
Julie Cairns, CSA - America

The shifting environment for vehicles is changing and regulations and standards need to evolve 
beyond the product to manage a change away from a one-way supply chain. The creation of 
an electrical supply chain from generation to smart grid to electric vehicle -- and back -- will 
need standards and regulations that encompass more than product and components. Twenty 
fi rst century standardization needs to focus on systems and people. The combination and 
merger of health, safety, environment and trade regulations and standards will create systems 
that are effi cient, reliable and credible for a new generation of vehicle and a stronger market.
 
Stephen will be exploring various elements of the role of Standardization, the requirements, 
its relationship to Regulation and how best to serve emerging markets while ensuring safety, 
mitigating health risks, and protecting the environment.
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S6.2 | British Columbia’s Guidelines for Installing Charging Infrastructure
Stephen Schey, Electric Transportation Electric Corporation (ETEC)

Major car companies are expected to begin offering plug-in vehicles for sale in 2010. To 
ensure a successful introduction and continued growth of plug-in vehicles, proper charging 
infrastructure will be required. The fi rst step towards this endeavor is to develop and make 
available plug-in vehicle infrastructure guidelines that will assist all stakeholders prepare and 
deploy charging infrastructure. This presentation is a summary of the work Electric Transpor-
tation Engineering Corporation performed through a contract from BC Hydro with oversight by 
many stakeholders throughout Canada including government, electric utilities and major auto 
companies to develop a plug-in infrastructure guidelines document. The plug-in infrastructure 
guidelines document covers many of the related issues such as applicable codes and standards 
that apply. the jurisdictions responsible for overseeing and enforcing those codes and 
standards, a general description of electric vehicles, batteries and charging infrastructure and 
provides a discussion on the various charge station scenarios such as residential, commercial 
fl eet and retail public charging. Sample cost tables have been provided as a general guideline 
for planners and contractors interested in deploying plug-in charging infrastructure.

 S6.3 | Prospects of Electric Passenger Vehicles and Their Effects on CO2 
Emissions up to the Year 2030 -  A Model Based Approach 
Peter Mock, German Aerospace Center (DLR), Institute of Vehicle Concepts
Co-Author: Stephan A. Schmid

A method for assessing the potential and costs of various technologies for CO2 emission 
reduction of passenger cars, using a newly built computer model, is presented. A variety of 
vehicle technologies, each with different attributes regarding CO2 emissions and costs, is 
simulated for the supply side, as well a variety of different synthetic customer groups for the 
demand side within the model. An econometric based selection process calculates the number 
of each type of new vehicle sold in any year of the simulation. Hence, deriving future market 
shares of vehicle technologies and overall CO2 emissions is possible.

The detailed technology database used for calculations includes conventional vehicle propul-
sion technologies as well as innovative vehicle concepts (battery electric vehicles, extended 
range electric vehicles, fuel cell vehicles). Cost degression effects for new technologies are 
incorporated using learning curves, with costs depending on the cumulative number of 
vehicles sold. Different types of fuels and infl uence of crude oil price on fuel prices are taken 
into account, as well as different taxation systems.

Using the model, different scenarios for future development of CO2 emissions of the new 
vehicle fl eet as well as the vehicle stock are evaluated for the time period 2009-2030.

S6.4 | The Electric Vehicle Charged by the Grid: Voltages and Power Levels  
Peter Van der Bossche, International Electric Commission

The use of electric vehicles charged by the grid - this includes battery-electric vehicles and 
plug-in hybrid vehicles - requires the availability of appropriate charging infrastructures. 
These infrastructures depend on the organization of the electricity networks and available 
power levels. The presentation will cover the array of power levels corresponding to typical 
charging, and will confront the needs of vehicles and their users to existing electric 
infrastructures in different regions, proposing recommendations for future developments

S6.5 | The Automaker’s Role in Standards and Infrastructure for 
Plug-In Ready Communities
Tom Odell, General Motors

The introduction of electric vehicles represents the interaction of the utility industry, govern-
ment and the auto industry in unprecedented cooperation and collaboration.  This includes 
the convergence of standards development, cooperation on public policy, marketing activities 
and public education. The automaker is now actively participating in new areas to ensure 
successful implementation of Plug-In Ready Communities. The presentation will focus on the 
efforts to reconcile standards and infrastructure development between diverse sectors, the 
successes to date and the challenges that remain.

------------------------------------------------------------------------------------------------------
15:00 - 15:30 Networking Break – in Trade Show – Complexe Desjardins
  Poster Board Session in Trade Show
------------------------------------------------------------------------------------------------------
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THE TECHNOLOGIES OF PHEV’S AND EV’S
------------------------------------------------------------------------------------------------------ 
15:30 - 17:00 | SESSION 7 | AN OVERVIEW OF KEY INITIATIVES IN CANADA   
Grand Salon B        SIMULTANEOUS INTERPRETATION

------------------------------------------------------------------------------------------------------
Canada has unique challenges and opportunities in promoting PHEV’s and EV’s and is 
aggressively pursuing actions on several fronts. This session will deal with current key initia-
tives as well as lessons for Canada’s EV industry from activities elsewhere. 

Moderator: 
Al Cormier, Electric Mobility Canada 

S7.1 | Electric Vehicles Technology Road Map for Canada
Mike Elwood, Electric Mobility Canada, Azure Dynamics Corporation

The Technology Road Map process started in June 2008 with consultations across Canada, 
which concluded in November 2008. The report was published in May 2008 and contains a 
wide variety of recommendations aimed at accelerating EV’s in Canada. This presentation 
will review the process, the recommendations and the actions planned to implement the 
recommendations. 

S7.2 | Initial Response of the Government of Canada to the Technology Road 
Map Recommendations
Geoff Munro, Natural Resources Canada 

S7.3 |  An Overview of Current Electric Drive R&D Activities in Canada
Tabitha Takeda, Transport Canada

Transportation is vital to the economy and quality of life enjoyed by Canadians. Electric 
drive transportation is a promising technology that offers improved energy effi ciency, better 
performance, decreased maintenance and operational costs while decreasing greenhouse gas 
and criteria air contaminant emissions, which contribute to climate change and harm air 
quality at the vehicle.

In response to the Government of Canada’s sustainable development priorities related to 
clean air and greenhouse gas reduction and the increased activities in electric drive transpor-
tation, the Canadian Government’s Energy Research and Development (R&D) network formed 
an Interdepartmental Working Group (IWG), coordinating federal efforts towards accelerating 
innovation in this fi eld. The Federal Government is well positioned to maximize Canada’s 
technological advantage in this developing fi eld by focusing the direction of R&D through 
targeted funding and support for programs undertaken in the public interest. 

S7.4 | A Summary of EVS 24 and Lessons for Canadian Industry and Governments
Ray Hoemsen, Winnipeg’s Red River College

EVS-24 is the world’s premier event concerning the use of electric drive vehicles in all regions 
of the globe. More than 500 delegates address technical issues and policy, and have the
opportunity to participate in a trade show and related activities in Stavenger, Norway. The 
National Research Council of Canada’s Industrial Research Assistance Program, in partnership 
with Electric Mobility Canada, created a Canadian presence at EVS-24, with a particular focus 
on small- and medium-sized enterprises (SMEs). This presentation will provide a summary 
about EVS-24 and potential opportunities for Canadian organizations, especially SMEs.

S7.5 | The Contribution of Industrial Clusters to the Development of the Electric 
Vehicle Industry – the Quebec Experience
Pierre Lavallée, Centre National du Transport Avancé (CTNA)

Since the mid 1990’s, as part of the development of the Centre for Experimentation in Electric 
Vehicles in Quebec (CEVEQ) a large network of companies have worked to form an industrial 
network for electric and hybrid vehicles.  Through different achievements: development of 
new technologies and vehicles by the manufacturing sector, the management of demonstration 
programs and of large technology showcases with several large cities, and associated build-
ers, organization of international forums, signing of international partnership agreements, a 
cluster of excellence has emerged in advanced transport in the Laurentides Region of Quebec. 
This cluster aims to construct a regional production system competitive on the North American 
and global scales in the fi eld of advanced transport including electric and hybrid vehicles. In 
order to ensure the national and international development and deployment of the cluster, 
the Centre national du transport avancé (CNTA) was identifi ed as a priority in the action plan. 
This Centre was created in the past year. In parallel, the cluster in advanced surface transport 
associated itself with three surface transport clusters in Quebec, to form the networking of 
clusters as a leader to a Quebec wide cluster in transport. Will electric and hybrid vehicles 
profi t from this strategic development vision?
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------------------------------------------------------------------------------------------------------ 
15:30 - 17:00 | SESSION 8 | APPLICATIONS IN DEFENCE AND SPACE    
Grand Salon A
------------------------------------------------------------------------------------------------------
Continuing on the exploration of extreme operating conditions for PHEV’s and EV’s this session 
will examine the unique requirements of military vehicles and of extra-terrestrial vehicles and 
how R & D in these areas will benefi t regular surface transportation. 

Moderator:
Bill Adams, Defence Science Advisory Board Ottawa 

S8.1 | Requirements for Electric Power in Mobile Military Platforms
Ed Andrukaitis, Department of National Defence
Co-author: Ian R. Hill, National Research Council of Canada, Institute for Chemical Process 
and Environmental Technologies

In the Canadian Forces (CF), mobility of equipment and personnel in operations in remote 
and rugged terrain is important. Systems must be ruggedized to meet environmental and 
transportation challenges and thus consume signifi cant amounts of energy. Thus, sustainable 
energy solutions, new alternative energy production and energy storage technologies are 
needed to lower the consumption of fossil fuels and to improve the overall system effi ciency. 
Electrical energy consumption is expected to grow rapidly for a wide number of requirements 
as well as future mobile ‘more electric’ and hybrid systems to ‘all electric’ vehicle platforms 
in the longer term. Electric hybrid technologies will be discussed, focusing on demonstrating 
lightweight tactical electrical power systems for mobile requirements in the 2 to 20kW power 
range. Safety and performance of new energy storage technologies, such as lithium batteries, 
and their integration challenges in these applications will also be discussed.

S8.2 | Development and Testing of Series Hybrid Drive Vehicles for 
Military Applications
Richard W. Nederhoed, General Dynamics Land Systems 

A development program with DARPA-ONR-USMC funded the RST-V program (Reconnaissance, 
Surveillance, and Tactical Vehicle) to provide the USMC with a vehicle capable of being 
transported on a V-22 aircraft and providing high mobility performance, silent watch and 
silent movement capabilities. Later the vehicle was used to combine exportable power (30 
kW) in order to meet the growing demand for battlefi eld power. The in-hub electric motors on 
all 4 wheels of the RST-V was a key factor in providing high mobility, improved survivability, 
increased reliability, and increased interior payload space due to the lack of a drive x shave 
and transmission. Increased survivability became a key attribute of the system because the 
vehicle could move on as few as 1 operating motor or without the use of the engine. Signifi -
cant knowledge in battery management, power management, and system maintenance and 
reliability has been gained through testing.

Further demonstration platforms utilizing the series hybrid design of a diesel engine, 
permanent magnet generator, lithium battery bank, and in-hub permanent magnet motors 
have to be constructed and tested to provide knowledge of the viability of hybrid electric 
drive vehicles for military applications. These demonstrators will represent a vehicle weight 
span of 5 ton GVW up to 30 ton cover both 4-wheeled and 8-wheeled vehicle confi gurations, 
and requiring output powers ranging from 110 kW to 350 kW. 

This paper will discuss the technical issues of battery selection, maintainability, safety, and 
reliability; design for power-centric vs. energy-centric vehicles for military use; and issues 
of fi elding hybrid electric vehicles for the military.General Dynamics Land Systems has 
maintained an active development program for the past 15 years in series hybrid electric 
drive vehicles comprised of a diesel engine coupled with a generator to provide electrical 
energy to a battery bank that powered in-hub permanent magnet motors to propel wheeled 
or tracked vehicles and supply both on-board and exportable electrical power. 

S8.3 | Green Technology: International Trends and Canada’s Position in Land 
Vehicles Propulsion Systems for the Armed Forces
Alain Fecteau, Technopôle Defence & Security

New technologies such as hybrid or electric propulsion systems have potential advantages 
other than being eco-friendly that make them attractive from a military point of view: they 
are quieter and they emit less heat, making the vehicle stealthier during operations. 

The United States is currently looking into “green initiatives” and backing this interest with 
funding. For instance, 300 million dollars from President Obama’s stimulus plan is directly 
allocated to the Renewable Energy Program of the Department of Defense. Moreover, a 
number of efforts are already underway; the development of effective propulsion systems for 
military vehicles as well as the replacement of civilian cars and trucks used by the military 
with hybrids and electric vehicles. Europeans are also working to design and/or improve novel 
propulsion systems. Major defense industry players such as BAe Systems and Nexter have 
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already demonstrated promising technologies for armored vehicles on that front. 

What is Canada’s position regarding these developments? This presentation aims to review 
the use of new propulsion technologies for armed forces vehicles, and to explore the Canadian 
interest and potential market for hybrid or electric vehicle propulsion systems.

S8.4 |Rovers for Planetary Exploration: Lessons for Terrestrial Harsh 
Environments
Layi Oshinowo, Mission Systems Engineering, McDonnell Duttweiller and Associates

Nations around the world, including Canada, are again reaching out to explore planets and 
other celestial bodies. Programs including NASA’s Mars Phoenix Lander, Japan’s Kayuga 
Lunar orbiter and China’s Chang’e Lunar Orbiter have recently been completed. Others are 
being planned or executed include NASA’s Mars Exploration Rovers, India’s Chandrayaan 
Lunar mission, NASA Mars Science Lab and Europe’s ExoMars mission. The success of these 
exploration missions will continue based on anticipating, understanding, and preparing for 
the harsh environments to be encountered, with extremes in terms of temperature, sunlight, 
radiation, vacuum, and contamination. MDA is taking an active position in addressing these 
extreme conditions which can offer important lessons to the application of implementing 
PHEV programs. 

S8.5 | Government Planning of Space Exploration Electric Mobility with 
Terrestrial Spin-off and Spin-ins in Mind
Louis Grenier, Space Science and Exploration, Strategic Development, Canadian Space Agency

The Government of Canada has recently announced as part of its stimulus budget package 
$110 millions for the Canadian Space Agency (CSA) to manage the development of next 
generation space robotics and lunar rover. This paper will present how the CSA internally 
planned to arrive at this achievement and it will also present a perspective on the benefi ts 
associated with the R&D associated with the development of the lunar rover prototypes.

MARKETS, POLICIES AND REGULATIONS
------------------------------------------------------------------------------------------------------ 
15:30 - 17:00 | SESSION 9 |  INTERNATIONAL PERSPECTIVES ON MARKET ISSUES
 AND SUPPORTIVE POLICIES    
Grand Salon C 
------------------------------------------------------------------------------------------------------
In addition to technical standards and regulations, electric drive vehicles require supportive 
policies and programs to accelerate market penetrations and bring premium costs to accept-
able levels by the private and fl eet customers. Speakers will identify current market condi-
tions and explain the policies and programs used to accelerate market penetration. 
 
Moderator: 
Marie-Hélène Savard, Ministère des ressources naturelles et de la Faune

S9.1 | How Progressive Automotive X Prize Is Infl uencing Policies in 
North America
Jack MacDonnell, EnerMotion

To accelerate public and commercial adoption of PHEV and EV technologies, Canada offers 
several municipal, provincial and federal incentive programs to both industry and consumers.
These programs offer cash rebates, tax incentives, and credits all in an effort to increase 
market penetration. However, not all consumers or vendors are aware of these programs. 
Countries like the United States have made sustainable transportation initiatives a key com-
ponent to economic growth. The ‘X-Prize Foundation’, a private organization, has launched a 
million dollar competition to stimulate and educate the public in sustainable energy options 
for modes of transportation. This Progressive Insurance Automotive XPRIZE competition 
is infl uencing new policies and procedures both with the Federal Motor Vehicle Safety 
Association and the US Department of Energy. All these efforts equate to mainstream adoption.

S9.2 | Current State of US Initiatives to Accelerate Electric Vehicles
Genevieve Cullen, Electric Drive Transportation Association 

PHEV ’09  29 SEPTEMBER



16

  M
A

RK
ET

S,
 P

O
LI

CI
ES

 A
N

D
 R

EG
U

LA
TI

O
N

S 
  

S9.3 | Status Report on PHEV Committee of the International Energy Agency 
Charles Thibodeau, Offi ce of Energy Research and Development, Natural Resources Canada

The International Energy Agency (IEA) acts as energy policy advisor to 26 member countries in 
their effort to ensure reliable, affordable and clean energy for their citizens. Ensuring energy 
security and addressing climate change issues are the main challenges of energy policies and 
in the longer term will be solved only through technology cooperation. 

The IEA’s Implementing Agreement on Hybrid and Electric Vehicles (IA-HEV) recognizes the 
important role plug-in hybrid electric vehicles (PHEVs) will play in reducing the dependence 
of transport on oil and at the same time; offer the potential to reduce adverse environmental 
impacts of energy use. This presentation will explain the work being done by the members of 
Annex XV of the IEA’s IA-HEV and its focus on PHEVs.

S9.4 | The Challenges of EV’s - A Global Perspective
Sarwant Singh, Frost and Sullivan

Electric vehicles (EVs) are regarded as the bold new thing in sustainable mobility, with many 
governments and OEMs all over the world announcing launch plans and strategically focusing 
on EVs. EVs form an intersection of the auto and energy/utility industries, thereby creating 
new business opportunities and many challenges. 

Among the many challenges is the development of a charging infrastructure and an effective 
business model that facilitates industry-government collaboration and promotes investments 
and risk sharing. Frost & Sullivan believes that it will take a strong government private-sector 
partnership and commitment to realize the dream of Green Mobility. 

Frost & Sullivan’s presentation will outline the policies, programs, and incentives provided by 
the major countries in Europe and Asia to support the EV market.

------------------------------------------------------------------------------------------------------
18:30 – 20:00  Cocktail Reception at the Hyatt, Jeanne-Mance Pavilion
  Winners of the Alternative Energy Vehicle Rally 2009 will be
  announced during this event
 ------------------------------------------------------------------------------------------------------
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Day Three – Wednesday September 30

------------------------------------------------------------------------------------------------------ 
07:30 – 08:30  Continental Breakfast in Trade Show – Complexe Desjardins
------------------------------------------------------------------------------------------------------
08:00  Electric Mobility Canada Annual Meeting – for EMC members 
  Grand Salon A
------------------------------------------------------------------------------------------------------

THE TECHNOLOGIES OF PHEV’S AND EV’S
------------------------------------------------------------------------------------------------------ 
09:00 - 10:30  | SESSION 10 | POWER MANAGEMENT  
Grand Salon A
------------------------------------------------------------------------------------------------------
Managing the fl ow of power inside PHEV’s and EV’s uses well advanced technologies that 
continue to be improved through R & D and customer feedback. Extreme climate conditions in 
Canada and other countries pose additional heating and air-conditioning challenges that need 
attention in how these technologies are designed and used. 

Moderator: 
Roger Martin, Unicell

S10.1 | GaN Switching Devices
Girvan Patterson, GaN Switching Devices

GaN (Gallium Nitride) power switches will be designed into an array of power supplies and 
systems to deliver superior energy effi ciency and the power density. A mayor opportunity lies 
in hybrid motor vehicles, where the expected fi ve to one reduction of switching losses could 
allow the elimination of weighty and complex liquid cooling systems. GaN devices that can 
switch 150 amps and withstand 350 volts have been fabricated.

S10.2 | Challenges Associated with Various PHEV Drivetrain Architectures 
Narayan Kar, Dept. of Electrical & Computer Engineering, University of Windsor

The plug-in hybrid electric vehicle (PHEV) has emerged as the next generation hybrid electric 
vehicle (HEV) with more all electric range because of a larger battery pack and the capability 
to be recharged from an external electrical power source. PHEV power management is gener-
ally concerned with power sharing between an electric motor and an engine, as well as the 
state-of-charge of the battery pack in order to achieve the best fuel economy, minimize 
emissions, and maintain the health of the battery. The battery charge-depletion mode of 
operation is more suitable for the power management of PHEVs as opposed to the charge-
sustaining mode in the case of HEVs. This presentation will try to identify the (series, 
series-parallel, etc.) and their control and power management strategies that provide the best 
combination of high fuel economy and low emissions with an improved vehicle performance.

S10.3 | Auxiliary Power Management Incorporating Sustainable Energy Resources
Steve Lapp, EnerMotion 

Source and load energy management on board hybrid vehicles is receiving close scrutiny in 
new designs. Loads such as water pumps and lighting as well as others are now targeted for 
power reductions to improve fuel effi ciency. As these advanced effi ciency hybrid vehicles 
achieve improved fuel economy, energy sources such as solar photovoltaic and engine heat 
recovery become signifi cant sources of energy for further vehicle fuel effi ciency improve-
ments. Solar energy as a source for fuel effi ciency improvements in hybrid and plug-in hybrid 
applications is evaluated and quantifi ed in addition to other new technologies for improving 
effi ciency.

S10.4 | Clutch Reconfi gurable Hybrid Powertrain
Christian Pronovost, TM4

This paper presents the concept of a clutch reconfi gurable hybrid powertrain that optimizes 
the use of components in a power dense envelope. The hybrid confi guration features a 
combustion engine, an electric generator and an electric motor coupled through a clutch 
system. Such a system would be applicable to plug-in vehicle with a minimum range of all 
electric driving. The paper fi rst describes the system and its components as well as the 
possible functionality. The different operating modes of the system are then developed logi-
cally with the conditions infl uencing the switch from one mode to the other. A platform and 
its components are proposed for the study as a sample and detailed component models are 
established to evaluate the powertrain.
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------------------------------------------------------------------------------------------------------ 
09:00 - 10:30  | SESSION 11 | APPLICATIONS IN NORTHERN AND 
 REMOTE COMMUNITIES
Grand Salon B      SIMULTANEOUS INTERPRETATION

------------------------------------------------------------------------------------------------------
The vast geography found in Canada and other countries presents opportunities to use PHEV’s 
and EV’s in unique conditions that require special considerations. 

Moderator:
Howard Posluns, Transportation Development Centre, Transport Canada

S11.1 | Electric Transportation and Renewable Energy Leads to More Sustainable
Remote Communities in the Arctic 
Bill Adams, Defence Science Advisory Board Ottawa 

The use of both imported diesel fuel for the generation of electric power as well as gasoline 
for transportation creates environmental, security and an economic problems in remote Arctic 
communities. The cost of importing these fossil fuels is very high in the Arctic and the use of 
imported fuels can also give rise to an energy security problem when ice conditions prevents 
or delays the annual delivery of fuel. This study based on communities in Nunavut offers a 
novel solution to these three serious problems by suggesting an electric vehicle-to-grid system 
combined with renewable energy sources such as wind energy that are local to the communi-
ties. Due to the high costs of delivered fossil fuel in these communities, this concept, now 
being widely considered, could be demonstrated with a fast payback fi rst in the Arctic before 
being adopted more generally where fossil fuel costs are less and there is access to the grid. 

S11.2 | Can an Electric Snowmobile be a cost Effective Solution for Use as 
a Utility Snowmobile?
Simon Ouellette, McGill University

In addressing this question the performance limitations of current technology is investigated. 
This investigation clearly shows that, unless a huge leap is seen in battery energy density, 
electric snowmobiles cannot perform on par with gasoline snowmobile on both range and 
performance simultaneously.

Despite this, electric snowmobiles do have a certain number of niche applications where they 
can be useful.

Given the current cost of electric powertrain components, in order to be viable cost effective 
solutions for use as utility snowmobiles, electric snowmobiles cannot afford to have oversized 
powertrain components. The powertrain modeling and simulation methodology presented in 
this paper enables one to ensure that a proposed electric snowmobile powertrain can meet 
the need of a given application without being needlessly oversized (and thus too expensive 
to be viable). The end result is a rapidly obtained custom powertrain design at the lowest 
possible cost for a given application. The case of the electric snowmobile is only one example 
of electric vehicle niche markets which can benefi t from this approach. The approach used 
for this case study has been designed specifi cally so it can easily be implemented in other 
applications.

S11.3 | EV and PHEV Synergistic Value for Renewables in Isolated Villages
Jito Coleman, Green Toolbox
Co-authors: Steve Letendre, Steve Miracle

EV and PHEV can become valuable system components when renewable energy becomes a 
signifi cant portion of the energy supply mix. This is especially true in isolated utility grids 
where the three distinct values from the bi-directional use of the vehicle battery provides 
voltage and frequency regulation, dispatchable spinning reserve and load shifting. In addition, 
electric vehicles reduce the total fossil fuel consumption and related emissions as electricity 
replaces the traditional fuels in the transportation sector. This presentation summarizes these 
values and concludes that isolated villages may be the fi rst practical and economical applica-
tion of EV within a comprehensive SmartGrid application.
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MARKETS, POLICIES AND REGULATIONS
------------------------------------------------------------------------------------------------------ 
09:00 - 10:30  | SESSION 12 | EMERGING BUSINESS MODELS TO
 ACCELERATE ELECTRIC DRIVE 
Grand Salon C
------------------------------------------------------------------------------------------------------
Business as Usual practices will not suffi ce to make the needed paradigm shift to electric 
drive vehicles. New business models for the acquisition of vehicles and batteries and for the 
continued use of batteries in other applications after transport are being developed by several 
entrepreneurs. 

Moderator: 
Denis Robillard, Association des Manufacturiers des Équipements de Transports et de 
Véhicules Spéciaux (AMETVS)

S12.1 | A Model for Funding Sustainable Transportation using Electric Drive
Arne Elias, The Centre for Sustainable Transportation

Electrifi cation of transportation has many potential implications and opportunities. I propose 
a technological and economically based policy structure that can be utilized to maximize 
market penetration of plug-in vehicles and simultaneously substantially benefi t utilities, 
governments, publics and consumers by adding value to renewables, transit and active 
transportation infrastructure. 
 
S12.2 | Fast Lanes to Sustainable Transport
Jules Gagné – ECO-TRANS Consulting

For each of the major segments of surface transportation (personal vehicles, passenger 
transport - bus and rail - and trucks), two major questions will be addressed:

• What business models existing elsewhere in the world could accelerate the 
 transformation of Canada’s fl eets to electric propulsion?
• What would be the costs and benefi ts?

The options will be addressed from the perspectives of the main stakeholders: citizens/
consumers, governments (including electricity providers), businesses and vehicle/parts 
manufacturers and retailers.

Suggestions for concrete action will conclude the presentation.

S12.3 | Desirable Characteristics of Public Quick Charger
Takafumi Anegawa, Tokyo Power Authority – TEPCO 

TEPCO has developed a large-current quick charging system for Li-ion batteries for EV and 
conducted a demonstration study in 2006-2009, with its own corporate EV fl eet manufactured 
by Japanese automakers, to study the desirable characteristics of public quick charger.

In this presentation, we’ll fi rst show our research results obtained from TEPCO`s decade long 
EV experience , then present our current thinking on the best strategy for  EV penetration, 
based on our most recent research results using the newly developed quick chargers and the 
latest Japanese EV models. Finally, we propose what we believe is the desirable characteris-
tics of public EV quick charger.

We will show how public safety and usefulness are maintained by the standardized commu-
nication protocol between EV and quick charger: the role of pins layout and interface of the 
charging connector, control fl ow, EV – charger communication sequence. We would like to 
emphasis that the suitable electric capacity for quick charger should be around 50kW level, 
which should be the common understanding among those involved in the standardization of 
public charging infrastructure.

We would also like to introduce our activity for the standardization of charging infrastructure, 
Establishment of CHAdeMO Associtation, in Japan.

S12.4 | ‘The Big Fix’: Gas-Guzzler Conversions
Felix Kramer, CalCars
 
Converting low-MPG vehicles to EVs and PHEVs is an emerging strategy to accelerate market 
penetration of plug-in vehicles. This approach can bring signifi cant petroleum and greenhouse 
gas reductions a decade sooner than from new plug-ins, and retains the embedded energy and 
materials originally used to produce combustion vehicles. It creates local jobs and provides 
new revenue streams to automakers and dealers. CalCars’ founder, having promoted PHEV 
commercialization since 2002, examines how engineers and entrepreneurs are working on 
prototype designs and business models; advocates and governments are developing incentives 
and regulatory policies; and all are looking for ways to partner with automakers to deliver 
affordable, safe and warrantied conversions. 
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------------------------------------------------------------------------------------------------------ 
10:30 – 11:00 Networking Break in Trade Show – Complexe Desjardins
------------------------------------------------------------------------------------------------------

THE TECHNOLOGIES OF PHEV’S AND EV’S
------------------------------------------------------------------------------------------------------ 
11:00 - 12:30 | SESSION 13 |  POWER MANAGEMENT CONT’D 
Grand Salon A
------------------------------------------------------------------------------------------------------
This session will focus on technologies for the management of battery packs. 

S13.1 | Li-Ion Battery Systems for Plug-In-Hybrid Vehicles 
Piotr Drozdz, Advanced Lithium Power Inc.

Advanced Lithium Power Inc. is a supplier of lithium ion battery systems for automotive 
applications. The presentation focuses on technical issues related to practical applications 
of lithium ion batteries in hybrid vehicle conversions and ground-up plug in hybrids. ALP has 
developed and tested several plug in hybrid battery systems for passenger cars, light trucks 
and military vehicles. An overview of the ALP battery technology is presented, including the 
new automotive lithium ion cell characteristics, battery architecture and control system 
discussion. Power, energy consumption and thermal performance characteristics of the 
batteries in typical driving conditions are presented. The presentation concludes with
 discussion of technical challenges that have to be addressed to achieve large scale 
commercial feasibility of the technology. 

S13.2 | Electric Buses into the heart of Quebec City’s Old Town
Sylvain Castonguay, Centre National du Transport Avancé (CNTA)

The presentation will cover three major points focusing on the experience of integrating
battery electric buses into the streets of Quebec City’s Old Town (Vieux Québec). Point 1 
will focus on vehicle identifi cation and phase 1: winter testing in real life. This will cover the 
survey of manufacturers and products available as battery electric buses and modifi cations 
that have been done to make it work in the winter conditions. Point 2 will cover the modifi ca-
tions required for the new generation of bus which were planned to be putted in service by 
June 2008, for the 400th anniversary of the City. Last point will cover modifi cations done for 
certifi cation purpose and by adding RTC’s knowhow into the European minibus. 

Power management will include thermal issues with the batteries and the motor, heating 
and temperature control or mitigation. Finally, the conference will include some further 
information on the battery swapping that allows a full service with less buses.
 
S13.3 | EV Battery Charger – A Critical Link
Stuart Evans, Delta Q Corp.

The battery charger has arguably highest usage, and is a very important part of a rechargeable 
electric drive system. The average vehicle is driven under 80 miles or less than 2 hours per 
day. The usable life of a vehicle can be estimated at 15 years or approximately 11,000 hours. 
Ironically, the part that needs the longest life doesn’t even operate when the car is moving, 
that is, the battery charger. The charger is a support component that will run up to 10 hours 
per day at full power, requiring a life expectancy of approximately 4 to 5 times the rest of the 
vehicle. 

Special design considerations and innovative technologies are necessary to ensure the charger 
lives up to the daily demand. This begins with proper scoping of the application environment, 
considering factors such as temperature ranges, corrosion, vibration, etc. Component 
selection is also critical as particular electronic components, such as capacitors, each have 
lifetime considerations. Alternative components or methods with longer life, often incur 
higher cost. Another critical consideration is packaging techniques to protect sensitive 
electronics. Demanding testing during development such as Environmental Stress Screenings 
(ESS) and Highly Accelerated Life Tests (HALT) must be conducted to help predict durability. 
Proper validation of the units is also critical to their success when fi elded. Delta-Q considers 
all of these factors in its designs to ensure reliable, long-life system components.

Presentation discusses challenges and risks faced when developing a low cost long-life charger 
and presents options and recommended solutions.
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S13.4 | PHEV Energy Storage Systems and Related Electronics: Current Issues 
and Prospective Practical Solutions 
Sheldon Williamson, Dept. of Electrical and Computer Engineering, Concordia University
Co-author: Pablo A. Cassani

In recent years, lithium-ion (Li-ion) and Lithium-polymer (Li-Po) batteries, although popularly 
proposed for electric (EV) and plug-in hybrid electric vehicle (PHEV) applications, have been 
highly uneconomic, overshooting cost requirements by a large margin. Lithium based batteries 
provide a good solution for EV and PHEV applications, but critical issues include: cycle life, 
calendar life, energy density, power density, and lately, safety. These issues can be addressed 
successfully by using a practical approach: a power electronics cell voltage equalizer. The 
purpose of this presentation is to demonstrate the role of power electronics intensive energy 
storage system (ESS) solutions to reach the cost breakpoint of an EV or a PHEV. The Li-ion 
rechargeable cell has been studied thoughtfully, but there exists no cost analyses of the 
benefi ts of using advanced electronics to protect and equalize the cells. Thus, an overall 
economical feasibility of a PHEV ESS will be presented; emphasizing the importance of power 
electronics based solutions and energy management techniques.
This presentation will be useful for engineers with entry-level knowledge of automotive 
energy storage system technology and power electronics.

S13.5 | Fundamental Studies of the Safety of Li-Ion Cells and How Changes to 
the Electrode Materials Affect Safety
Jeffrey Dahn, Dept. of Physics, Dalhousie University
Co-authors: Fu Zhou, Xuemei Zhao, Wenbin Luo

Li-ion cells based on positive electrode materials of LiFePO4 or LiMn2O4 are targeted for use 
in HEV, PHEV and EV applications. However, these cells have volumetric energy densities that 
are not much larger than Ni-MH cells. Li-ion cells based on LiCoO2 have almost twice the 
volumetric energy density of LiFePO4 based Li-ion cells but may not be safe enough for 
large-format applications. In this presentation we discuss the impact of the additions of 
Al and/or Mg substituents on the thermal stability and energy density of various positive 
electrode materials including LiCoO2, NMC and LiMn2O4. We suggest that Li-ion cells with the 
energy of LiCoO2 and the thermal stability of LiFePO4 may be achievable.

------------------------------------------------------------------------------------------------------ 
11:00 - 12:30 | SESSION 14 | RENEWABLE AND ZERO GHG ENERGY 
 OPPORTUNITIES  
Grand Salon B        SIMULTANEOUS INTERPRETATION

------------------------------------------------------------------------------------------------------
While PHEV’s and EV’s can perform with electricity generated from a variety of sources, 
their environmental benefi ts are signifi cantly enhanced if the electricity comes from 
renewable sources. The speakers will defi ne the current situation in their jurisdictions and 
the merging technologies and strategies to move toward more renewable sources, including 
nuclear energy.
 
Moderator: 
Eric Bibeau, University of Manitoba

S14.1 | The Inexhaustible Supply of Nuclear Energy 
Dean Meneley, University of Ontario Institute of Technology 

Humankind has long made use of stored energy from sun, wood, water, and wind. Lately 
our increasing numbers have demanded more and our ingenuity has added coal, oil, gas, 
geothermal and uranium sources to the list. For each we ask both how much energy is 
available and at what rate it can be extracted economically. This paper asks these questions 
for uranium, or more generally for all atomic nuclei that will release some of their energy 
when transmuted to different forms. Uranium and thorium are found to be inexhaustible 
sources of energy that can be extracted on a large scale. 

S14.2 | The Performance of Transportation Options in the Context of 
Climate Change 
Luc Gagnon, Hydro-Québec

The management of greenhouse gas emissions is becoming an international priority. In the 
transportation sector, contrary to other sectors, emissions are still growing rapidly in most 
countries. As a consequence, major changes are required in this sector. This presentation will 
focus on 3 topics:

• the responsibility of transportation in overall emissions, when direct and indirect
  energy consumptions are considered;
• the results of life-cycle assessment of major options, notably electric 
 transportation, hydrogen and biofuels; 
• the performance of electric transportation, depending on the various sources 
 of electricity.
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S14.3 | Plug-in EDV to a SolarSmart Home in Hudson, Québec
Sevag Pogharian, Natural Resources Canada
Co-author: Josef Ayoub

The Government of Canada is funding the demonstration of twelve innovative homes under 
the EQuilibrium initiative that would strive to achieve net zero energy consumption by the 
house, affordability to the target market, and repeatability throughout Canada. This 
presentation describes the process undertaken by one of the houses - the SolarSmart Home 
in the Alstonvale housing development in Hudson, Quebec, which in addition to meeting the 
targets of the initiative, is proposing to go one step further as it strives towards net zero 
energy lifestyle. This is done by incorporating, as the primary energy generation system, a 7 
kW, building integrated, photovoltaic/thermal (BIPV/T) system on its roof to generate both 
electricity and thermal energy for the house, and of which 1.5 kW is dedicated to balancing 
the local transportation needs of the household, assuming an electric drive vehicle. This 
presentation is about bringing transport, the built environment and the electricity grid, 
together via the enabling technology of electrifi ed vehicles, advanced net-zero energy houses 
and their smart integration with the grid via the concept of the solar smart home.

S14.4 | Powering Electric Drive Vehicles from Renewable Sources
Pierre Langlois

By considering that road vehicles run 70% of their kilometers with electricity, on the average, 
we show fi rst that the electricity required in different locations can vary substantially. Various 
renewable sources of electricity can be used for future electric drive vehicles, but not 
necessarily the same in the different locations. If solar energy is most appropriate in Cali-
fornia for this purpose, geothermal heat pumps could save all the electricity needed by the 
vehicles in Québec. To increase the penetration of renewable sources of electricity over about 
20 %, the storage of energy on a large scale will become mandatory. We show how new designs 
of pumped hydro storage could help us achieve this high penetration of renewables in more 
locations while increasing the effi ciency of thermal power plants, and the capacity of power 
lines.

S14.5 | PHEV’s Powered by Solar Energy
Leonard Allen, Solera

The interaction of transportation systems with the electricity system, being brought on 
through the emergence of PHEV’s and EV’s, creates an opportunity for the wider implemen-
tation of distributed generation through on-site solar electric power.  This talk covers solar 
technology and its benefi ts, both from the macro perspective, and as applied to PHEV/EV 
charging.  The technological, fi nancial, and social benefi ts of utilising this technology will be 
discussed, as will methods of deployment for maximum effectiveness.  Existing projects will 
be shown that illustrate real-world applications and techniques that are based on a business 
case approach.

MARKETS, POLICIES AND REGULATIONS
------------------------------------------------------------------------------------------------------ 
11:00 - 12:30 | SESSION 15 | HUMAN RESOURCES IMPLICATIONS   
Grand Salon C
------------------------------------------------------------------------------------------------------
This session will explore how the current and emerging electric drive technologies are and will 
continue to impact on drivers, maintenance personnel as well as the auto industry workforce. 
Properly identifying the steps and actions necessary to manage this transformation will be the 
focus of this session.  

Moderator: 
Serge Viola, Purolator Canada 

S15.1 | The Development of Highly Qualifi ed People for Emerging Technologies 
in the Vehicle Sector
Ray Hoemsen, Applied Research & Commercialization, Red River College

As emerging technologies are implemented into new vehicles and related transportation 
infrastructure, users will require more Highly Qualifi ed Personnel with appropriate education 
and training. Canada’s colleges and technical institutes are well positioned to address these 
needs, especially with the accelerated involvement of the college community into applied 
research and technological development. This presentation will identify some of these new 
education and training needs, driven by emerging vehicle technologies; as well as those 
institutions (and their partners) who are positioned to work with Canadian organizations to 
meet their training and related applied research requirements.
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S15.2 | Transitioning Workers to an Electric Vehicle Society
Ken Bondy, Canadian Auto Workers

The Canadian Auto Workers Union (CAW-Canada) is the largest private sector transportation 
union in Canada representing more than 225,000 members. 
The CAW has responded to the challenges facing the auto sector - not by opposing 
environmental concerns, but by educating our members on necessary technological change 
for a sustainable environment and economy. Discussion will explore actions from labour 
perspectives, which are necessary to ensure that the Canadian auto industry workforce can 
transition to the manufacture of electric drive technology. We will connect the dots between 
the need for government and corporate assistance in short and long term worker training 
programs, vehicle development, infrastructure development and other labour growth in 
renewable energy sources for electric drive technology. 

S15.3 | The Human Resources Implications of EV’s
John Mavrak, Council for Automotive Human Resources

Hybrids, Plug-in hybrids and battery electric vehicles have become a major topic within 
the automotive industry and have captured the interest of the general public, media and 
governments. Although there are plenty of concepts, what’s often overlooked are the human 
resources Implications for these vehicles to become a production reality and to be main-
tained/serviced thereafter. What is the industry’s capacity, currently? Do we have the people 
with the skills and competencies to compete globally? Do we have the training and develop-
ment available for the existing or future workforce? Whose responsibility is it? The presenter 
will offer options to the questions posed.

S15.4 | Curriculum Planning for Electric Vehicles of the Future 
Steve Quantrill, Durham College

During this presentation we will be focusing on the current government automotive curriculum 
and the necessary steps to create a sustainable, modern and impact friendly curriculum which 
will be able to raise the standards for current and future automotive service personnel. These 
new learning outcomes will be able to deal with past, present and future vehicles; everything 
from gasoline to hybrids, eco-friendly fuelled and electric vehicles. During this time we will 
also be looking at how the colleges create curriculum and the required steps necessary to 
generate any new curriculum to the highest level for Ontario Colleges and Canada. 

Safety should be the main focus of any new vehicle development. Customers and service 
personnel involved in work with these new vehicles should receive the highest safety training 
possible. We will cover the importance of this necessary training for both service personnel 
and customer safety as refl ected in new curriculum. 

------------------------------------------------------------------------------------------------------
12:00  Trade show open to Public for the afternoon
  in Complexe Desjardins
------------------------------------------------------------------------------------------------------
12:30 – 13:30 Buffet luncheon in hotel - Alfred-Rouleau AB
------------------------------------------------------------------------------------------------------
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------------------------------------------------------------------------------------------------------
13:30 – 15:00  SESSION 16 
Grand Salon ABC      SIMULTANEOUS INTERPRETATION

------------------------------------------------------------------------------------------------------

OEM Perspectives – Panel Session
Senior representatives of OEM’s currently selling light duty (passenger cars and pick-up trucks) 
and heavy duty vehicles in Canada will be invited to share their views on the Canadian market 
and to describe the electric drive vehicle choices they will make available to Canadians over 
the next 5 years.

This session will be in two parts. Part A will deal with Heavy Duty Vehicles and Part B will deal 
with Light Duty vehicles.

Both panels will be moderated by: Peter Frise – CEO and Chief Scientifi c Offi cer, Auto 21 

Part A: 13:00 – 14:00 Commercial/Heavy Duty Vehicles
Invited Participants include:

Azure Dynamics – Mike Elwood
Unicell – Roger Martin 

Part B: 14:00 – 15:30 Passenger Cars/Light Duty Vehicles
Chrysler Group LLC - Glenn Lucas
Electrovaya - (to be confi rmed)
Ford - Nancy Homeister
Future Vehicle Technologies – Todd Pratt
General Motors of Canada – Phil Petsinis
Nissan - Mark Perry
Toyota Canada - Stephen Beatty
Zenn Motor Company – Ian Clifford

------------------------------------------------------------------------------------------------------
15:00 – 15:30 Refreshment Break – Grand Salon Foyer
------------------------------------------------------------------------------------------------------
15:30 – 16:30 Closing Plenary Session - Grand Salon ABC
       SIMULTANEOUS INTERPRETATION

------------------------------------------------------------------------------------------------------
Co-Chairs 
Mike Elwood
Chair, Electric Mobility Canada
Vice President, Marketing, Azure Dynamics Inc. 

Serge Roy
Director, Systèmes énergétiques pour véhicule, Hydro-Québec

• Thierry Vandal, President and Chief Executive Offi cer, Hydro-Québec
• Mark Dubois-Phillips, Senior Manager Technology Development, BC Hydro to bring greetings 
from the hosts of the 2010 conference scheduled for Vancouver

------------------------------------------------------------------------------------------------------
16:30 Conference Adjourns
------------------------------------------------------------------------------------------------------
18:00 Trade Show Closes – Complexe Desjardins
------------------------------------------------------------------------------------------------------
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See page 26-27 for Exhibitors List

Meals during the Trade Show
Delegates are invited to enjoy all coffee breaks, as well as the Tuesday luncheon and the Wednesday 
continental breakfast in the Trade Show.
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Trade Show

La Grande-Place, Complexe Desjardins

Schedule
Tuesday September 29, 2009
------------------------------------------------------------------------------------------------------
10:00   Opening of Trade Show
------------------------------------------------------------------------------------------------------
10:00 - 10:30  Networking Break and Poster Session
------------------------------------------------------------------------------------------------------
12:00 - 13:30  Buffet Luncheon and Poster Session
------------------------------------------------------------------------------------------------------
15:00 - 15:30  Networking Break and Poster Session
------------------------------------------------------------------------------------------------------
18:00   End of the day
------------------------------------------------------------------------------------------------------

Wednesday September 30, 2009
------------------------------------------------------------------------------------------------------
07:00   Trade Show reopens 
------------------------------------------------------------------------------------------------------
07:30 - 08:30  Continental Breakfast
------------------------------------------------------------------------------------------------------ 
10:30 - 11:00  Networking Break 
------------------------------------------------------------------------------------------------------ 
12:00   Trade Show open to general public
------------------------------------------------------------------------------------------------------ 
18:00   Closing of Trade Show
------------------------------------------------------------------------------------------------------

Exhibitors List Booth Number

Accelerated Systems 19
Accelerated System is a designer and manufacturer of motors and controls for the electric and hybrid vehicle 
markets. Our products include some of the most advanced controls for electric vehicles available. BLDC technol-
ogy is the latest advancements to come to the electric vehicle industry. It is a technology that is enabling the 
commercial viability of electric vehicles. Accelerated also offers a full system integration serviced to optimize 
their customers vehicles to take advantage of the BLDC technology.

----------------------------------------------------------------------------------------------------------- 
Advanced Transportation Cluster 
For the past fi fteen years, under the impulse of the CEVEQ, Laurentides’ industries and institutions positioned 
themselves in the advanced transportation fi eld.  The Gouvernement du Québec have recognized them as an 
“emerging industrial cluster” in 2007.  Manufacturers such as PACCAR Canada, Nova Bus and Doppelmayr CTEC; 
equipment suppliers such as B3CG Interconnect, Raufoss Canada, Métal Vulcain; PMG Technologies, the only 
test and research centre in Canada; the laboratory for advanced technologies of l’ITAQ; the pilot city in electric 
vehicle of St-Jérôme; all are great assets of the cluster.  The Centre national du transport avancé (CNTA) is 
responsible for the coordination of all the clusters’ actors and for establishing relationships with other partners 
of the Québec province.

----------------------------------------------------------------------------------------------------------- 
NRC Automative 3
NRC Automative  connects organizations to unparalleled research and development of advanced automa-
tive technologies focusing on: fuel effi ciency, alternative propulsion and the cognitive vehicle, through 
collaborative projects and service testing.  The National Research Council of Canada (NRC) is a leader in the 
development of an innovative, knowledge-based economy for Canada through science and technology.
----------------------------------------------------------------------------------------------------------- 
CrossChasm 20
CrossChasm enables hybrid, plug-in, and electric vehicle manufacturers to bring new concepts to market faster 
and for lower cost.  Through vehicle simulation and control system development CrossChasm supports the 
manufacturer in building highly effi cient, highly reliable vehicles . For fl eet operators, CrossChasm’s tools 
reduce the risk of purchasing advanced powertrain vehicles and quantify real-world performance of these 
vehicles.  Relating to the conference, CrossChasm’s clients are both building and purchasing PHEVs.   

-----------------------------------------------------------------------------------------------------------
FAM Automobiles 18
Design of new parts, modify a chassis, improve an engine, manage product procurement or a range, import, 
and distribute: FAM Automobiles’ range of skills meets the different needs of motor car manufacturers and 
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importers. The company is involved at all stages, from the design to the distribution of parts / cars and assembling. Located at Etupes and Colombier-Fontaine (Doubs), 
Bouchain (Valenciennes Nord) and Amilly (Loiret) FAM Automobiles’group has developed its business and located its plants and subsidiarie close to motor car 
manufacturers, in order to provide partnership services for the production of specifi c limited editions.

------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
GM Canada - Chevrolet Volt       V5
For trips up to 65 km, the Volt uses no gasoline, produces zero tailpipe emissions and is powered only by the electricity in its 16-kWh lithium ion battery. For longer trips, 
when the battery’s energy gets low, a gasoline powered engine generator seamlessly provides electricity to power the Volt’s electric drive unit, while simultaneously 
sustaining the charge of the battery - extending the range for over 500 hundred additional kilometres.

------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Government of Canada       6, 7, 8, 9
Natural Resources Canada
Transport Canada
The Government of Canada, through Natural Resources Canada and Transport Canada have been supporters of the Plug-In Hybrid Electric Vehicle Conference since it’s 
inception in 2007. PHEV underscores the Government of Canada’s commitment to addressing greenhouse gas reductions and supporting sustainable energy policies and 
advanced automotive technologies.

Natural Resources Canada provides knowledge, expertise, and program activities for the sustainable development and use of Canada’s natural resources and to support 
the global competitiveness of its resource and related sectors. This includes energy activities that encompasses policy development, market development programs, 
and international activities in energy effi ciency, renewable, transportation technologies, alternative fuels, and conventional fuels. Transport Canada is responsible for 
transportation policies and programs. It ensures that air, marine, road and rail transportation are safe, secure, effi cient and environmentally responsible.

------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Government of Québec       12, 13, 14,15
Ministry of Natural Resources and Wildlife
Electric vehicles are attracting an unprecedented level of interest internationally, and Québec is part of this worldwide trend. It possesses several key advantages for 
the electrifi cation of the transportation system. An invitation to discover the Québec government’s priority actions and the many different innovations that characterize 
modern-day Québec, a green-powered Québec.
Agence de l’effi cacité énergétique
With a focus on sustainable development, the AEE’s mission is to promote energy effi ciency and the development of new technologies for all forms of energy in every sec-
tor of activity, for the greater good of all citizens throughout Québec. The AEE also establishes comprehensive three-year plans for energy effi ciency and new technolo-
gies, and oversees the implementation and follow-up of those plans. The AEE is pleased to be able to offer its different clienteles a wide range of programs adapted to 
their needs.

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
Hydro-Québec      V4
Hydro-Quebec has signed a three-year agreement with the Ford Motor Company, under which Ford provided it with a prototype Ford Escape Plug-In Hybrid in June 2009.
The only electric utility in Canada to sign such an agreement, Hydro-Québec will fi eld-test this vehicle in order to analyze different charging modes and their impact on 
the grid. Exposed vehicule: Plug-In Hybrid Ford ESCAPE.

------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
ISAAC Instruments      10
ISAAC Instruments, a manufacturer of vehicle telemetry who established itself in Chambly 10 years ago, interacts closely with industry leaders in order to keep developing 
products that offer maximum fl exibility and meet the highest standards.  Distributed all around the world by a network of 11 distributors,  ISAAC Instruments’ products are 
key elements used for many projects with electric vehicles or hybrids, from bicycles to formula 1.
ISAAC Instruments’ products help customers to concentrate on their projects, not on the tools they use.  ISAAC Instrument provides vehicle telemetry that is used for test-
ing as well as for fl eet management.  The company is a one-stop-shop that offers user-friendly, affordable and reliable vehicle telemetry incorporating sensors, recorders, 
connectivity and software.

------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Magna International Inc.      5
Magna International Inc., the most diversifi ed global automotive supplier, designs, develops and manufactures technologically advanced systems, assemblies, modules and 
components and engineers and assembles complete vehicles, primarily for sale to original equipment manufacturers of cars and light trucks. The Magna display highlights 
the direction the company is taking in participating in the future development and electrifi cation of the automobile with particular emphasis on battery cell, module and 
pack development and manufacturing in North America.

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ontario Ministry of Economic Development & Trade      2 
Ontario is the largest sub-national light vehicle producing jurisdiction in North America (produced 2,047,022 light vehicles in 2008). Six of the world’s top auto makers and 
400+ innovative and world-class parts manufacturers such as Autoliv, Electrovaya, Faurecia, Linamar, Magna, and NTN Bearing operate in Ontario. There are more than 
100,000 highly skilled and productive automotive workers. Ontario hosts a network of world-class automotive research and innovation centers such as University of Wind-
sor, University of Ontario Institute of Technology, Waterloo Center of Automotive Research as well as Canada’s national automotive research center, known as AUTO 21. 
Ontario welcomes new and expansion automotive research, development and manufacturing projects with a wide range of support programs in terms of grants, loans, tax 
credits and training incentives to name a few.

------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Phostech Lithium      4
Phostech Lithium, a subsidiary of Süd-Chemie produces and sells lithium iron phosphate (Life Power ®), a material used in advanced lithium-ion batteries. To support its 
expansion and its customers, Phostech Lithium has two centers of R&D and production composed of experts located in St-Bruno, Canada and Moosburg, Germany. 
Life Power ® is used, qualifi ed or in advanced stage of validation with leading manufacturers worldwide. Applications range from consumer batteries to large Li-Ion 
batteries: e-bike e-scooter, HEV, PHEV, EV and others. For more information, visit: www.phostechlithium.com

------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Services PRECICAD      V1
Industrial and engineering services company established since 1993, PRECICAD supply to its customers, integrated services in product development. The company gathers 
under the same roof a multidisciplinary team of engineers, industrial designers, technicians and draftmen who share their respective knowledges to offer a turnkey solu-
tion to fulfi ll the customer’s needs.  In addition to its design and engineering services, PRECICAD is offering a new industrial modular electric vehicle named Kargo Light 
specially designed for industrial sites as smelters and other sites requiring long displacements for maintenance staff. Dimensions: W: 50’’, L: 132’’, H : 75’’

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
TM4      V3
TM4 develops and markets electrodynamic, conversion and power control systems that exceed the requirements of global markets for electric mobility and decentralized 
electric power generation. TM4 products offer the best effi ciency in the industry, unmatched volumetric power density and reduced integration costs.
Using its recognized expertise, knowledge and advanced technology, TM4 has developed innovative products that accelerate the marketing of green vehicles and the 
deployment of renewable electrical power solutions.

------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Toronto Electric      V2
Toronto Electric is a 100 year plus company presently focused in Material Handling and Electric Gear Motors.  We perform all kinds of specialized engineering and SR&ED 
services. This registered 4 wheel, 2 passenger all electric vehicle is one of those projects.This is a proof of concept only. Inquiries by appointment only.
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Useful Information

Exchange and Banking Facilities
Banks and bank machines (automatic tellers) can be found throughout the city. Regular banking hours are 10:00 to 17:00, Monday to 
Friday, with extended hours including weekends at some locations. Currency exchange offi ces are plentiful in the downtown core. 
Main branches of Canadian banks are equipped to exchange foreign currency as well. Most banks have automatic teller machines 
(ATM), which can be accessed 24 hours a day, using bank or credit cards on major international banking networks such as Cirrus, Plus 
and Interac. 

Floor Plans

Hyatt Regency
1255 Jeanne-Mance
Tel: +1 514-982-1234
Metro Station: Place-des-Arts (green line)
www.montreal.hyatt.ca

  Level 4

  Level 6

Language
French is the offi cial language of the Province of Quebec. English is mother tongue of a signifi cant minority of the population in and 
around Montréal, and can commonly be heard downtown and in most locations serving visitors, including airports, hotels, tourist 
attractions, shops and restaurants.

PAVILLON 
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Delegate Services

  Registration
  ------------------------------------------------------------------------------------------------------
  Monday, September 28    11:30 – 20:30 
  ------------------------------------------------------------------------------------------------------
  Tuesday, September 29    07:00 – 18:30
  ------------------------------------------------------------------------------------------------------
  Wednesday, September 30    07:00 – 15:30
  ------------------------------------------------------------------------------------------------------

Simultaneous Interpretation
Simultaneous interpretation into French and English will be provided during the plenary sessions and for all sessions 
taking place in Grand salon B. Headsets are available at the registration counter and must be returned before the end 
of the day.

Transportation
The City of Montréal offers an extensive public transit system, including Metro (subway), trains and buses. The orange and green 
metro lines serve the city centre. The Hyatt Regency and Complexe Desjardins are situated by the Place des Arts station (green 
line). The hotel is also linked to Place d’Armes station (orange line) via the underground city. Single fare is $2.75 CAD or $12.75 by 
pack of 6 tickets. Tourist cards are available in all metro stations for a daily unlimited use at $9 or $17 for a three-day use. Opening 
hours are 5:30 to 01:00 (the blue line closes at 23:00). 

To see schedules and fare options, visit the STM – Société de transport de Montréal website: www.stm.info/index.htm. 
Taxis are plentiful and can be hailed from the street or at the airport, train and bus stations. Fares begin at $3.30 CAD.

©  Tourism Vancouver

Electric Mobility Canada is pleased to have accepted an invitation from its members in the Vancouver region to hold its 
2010 event in their scenic city.  Date and location will be determined shortly. 

PEV ‘10 Vancouver



About Electric Mobility Canada 

Electric Mobility Canada is a national membership–based not-for-profi t organization dedicated exclusively to the promotion 
of electric mobility as a readily available and important solution to Canada’s emerging energy and environmental issues. 
Our membership includes:

• Private sector companies engaged in the sale or distribution of vehicles or components or the delivery of 
 professional services. These members represent all modes of surface transportation from bicycles to trains. 
• Providers of electric energy at the provincial and local levels
• Managers of fl eets from private sector companies, governments agencies and others
• Related associations, societies, research centres and labour organizations
• Government agencies and individual supporters

Our Mission

To establish electric mobility, in all its forms, as the primary solution to Canada’s growing transportation energy issues and 
to assist its members in the fulfi llment of their mandates. 

Our Vision

The Vision for EMC/MEC is a Canadian society that accepts electric mobility, in all its forms, as the fi rst choice for the 
transport of persons and goods. This is being achieved through collaboration efforts between governments at all levels 
and the private sector supported by an informed public faced with increasing energy costs and concerned about the 
impacts of burning fossil fuels on the environment and quality of life.
 

Our Board of Directors   Chair – Mike Elwood, Azure Dynamics 
     Vice Chair – Gitanjali DasGupta, Electrovaya
     Secretary Treasurer – Steve Dallas, Toronto Electric

Directors    
Industry     Ian Clifford – Zenn
     Renaud Cloutier – TM4
     Catherine Kargas – Marcon
     Roger Martin – Unicell Limited
     Dave Pascoe – Magna International

Energy Providers    Tom Molinski – Manitoba Hydro
     Angelo Giumento – Hydro-Québec

End Users    Gerry Pietschmann – City of Toronto
     Jean-Pierre Labrie – Ville de Saint-Jérôme

Not-for-profi t Organizations  Ken Bondy – CAW Canada TCA Canada

Executive Director   Al Cormier

Electric Mobility Canada - Mobilité électrique Canada
Suite 309, 9-6795  Meadowvale Town Centre Circle
Mississauga, Ontario  Canada  L5N 2V7 
Tel:  416-970-9242
Fax:  905-858-9291
Email: al.cormier@emc-mec.ca
www.emc-mec.ca


