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At the same time in the 1880s, both the electric as well as combustion engine
were first used to propel a vehicle. Clearly the combustion engines has
experienced an undisputed success until today. There are many well known
success factors that slow down the progress of e-motors.Those result in diverse
and volatile market forecasts. To overcome the economies of scale challenge it
helps to break new ground e.g. bundling products, IP, production, resources and
enable generation leapfrogging as Daimler and Bosch decided to do by enabling
their joint venture EM-motive to develop, manufacture and supply automotive e-
motors to their needs.

<ul>
<li> ePowertrains (full hybrids, PHEVs and BEVs) market penetration will grow
slower than 2 years ago expected ¿ PHEVs will have a significant market share
by 2020, BEVs will remain a niche for metropolitan usage  and new mobility
concepts (e.g. car sharing)
<li> OEMs have no business cases for ePowertrains under current market
conditions (fuel prices, component cost, customer willingness to pay) ¿ OEMs
work to understand technology and associated cost before pushing the
technology
<li> OEMs should leverage suppliers as cost reduction platform ¿ Brand specific
vehicle characteristics and differentiation can be enabled through powertrain
integration
<li> Suppliers need to position themselves and need to actively defend market
position regardless of the limited midterm business potential
<li> They need to focus resources and need to develop technology platforms
(common processes) for scale effects irrespective of small volumes in the mid
term
<li>Vehicle architectures and product platforms need to be flexible for alternative
sources of electric energy in the vehicle (especially fuel cells)
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Examining the Difference in Energy Consumption between a PMAC
and an Induction Motor over Various Drive Cycles

Networking and Refreshment Break

Topology Challenges and Potential Solutions - Novel Electrically
Excited Synchronous Machines

HV DC/DC Converter - Opportunities and Obstacles for Flexible and
High Efficient (H)EV Architectures

Topology Challenges & Potential Solutions

Networking Lunch & Exhibit

Jay Schultz, Parker Hannifin Corp.

Zi-Qiang Zhu, Univ. of Sheffield

Karsten Müller, IAV GmbH

Gerald Teuschi, BROSE-SEW ELEKTROMOBILITÄTS GmbH & Co.

Choosing a technology for a traction motor to be used in a hybrid or electric
vehicle is not a simple.  Two major choices exist: PMAC or Induction technology.
The debate continues as to which type yields the best performance, efficiency
and cost.  These areas impact both the OEM and the user. <p>
An important consideration that is not often discussed is how the motor is used ¿
that is, the drive cycle.  This talk will investigate an induction motor and a PMAC
motor in a given vehicle with known drive cycles.  The focus will be on efficiency
and energy consumption over city, rural and highway drive cycles.  Insight will be
given into how this could impact the required amount of energy storage in the
vehicle.

Permanent magnet excited machines have advantages of high torque/power
density and high efficiency but they have disadvantages of high cost and potential
resource problem particularly when rare-earth magnets are used. On the other
hand, switched reluctance machines do not use the magnets but exhibit high
acoustic noise and vibration and also require ¿non-conventional¿ inverter drives.
Hence, while overcoming low power factor and low torque density of synchronous
reluctance machines, permanent magnet assisted synchronous reluctance
machines provide a good compromise and have significant potential. On the other
hand, although slip-rings/brushes required in order to supply the DC power to the
rotor, wound field synchronous reluctance machines offer a high degree of
efficiency over a wide operating range, low idle loss, no use of rare earth magnet,
avoiding potential irreversible demagnetisation issue of the magnet, and
eliminating risk of excessive high terminal voltage at high speed, etc.<p>
This presentation starts with a brief introduction of various electrical machines,
including wound field, permanent magnet, switched reluctance, and synchronous
reluctance machines, highlights their pros and cons with emphasis on the
features of conventional wound field synchronous machines, then focuses on the
development of novel electrically excited synchronous machines together with
novel control strategies. The developed novel electrically excited machines do not
use slip-rings/brushes and combine the synergies of wound field machines,
permanent magnet machines and switched reluctance machines.

In our times we find a variety of approaches for electrification of the drive train.
The key components are mostly a battery, a voltage source inverter (VSI) and an
AC motor. By introducing a High Voltage DC/DC Converter to the (H)EV
architecture, an additional degree of freedom is added to the system design. That
can be used to develop new drive train concepts to improve efficiency of
components, system costs and add additional benefits for customers. The
presentation will take a closer look at the effects and opportunities of a high
voltage DC/DC converter for the overall drive train architecture.
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Electric Powertrains ¿ Where we are today and the Challenges Ahead

Implications of Real-World Drive Cycles on Efficiencies and Life
Cycle Costs of Two Solutions for HEV Traction:Synchronous
Permanent Magnet Motor vs. Copper Rotor Induction Motor

Symbolic Techniques for Model-based Design of Energy Storage and
Electric Drive Systems for Power-split Hybrid Electric Vehicle

Networking and Refreshment Break

Removing the Transmission in Commercial Electric Vehicles

Rainer Aits, P3 Automotive

Mircea Popescu, Motor Design Ltd.

Thanh-Son Dao, Waterloo Maple Inc.; Johannes Stefan Friebe, Maplesoft
GmbH

Christian Pronovost, TM4 Inc.

Over the last decade, the automotive industry has made great strides in the area
of electric powertrains. Several new players have emerged, new partnerships
have been forged, and business models have evolved. Further, with the
introduction of vehicles with higher volumes, different architectures, platforms and
performance requirements, the challenges faced by the industry have become
more complex. The speaker will present an overview of the current technology
and market trends in the electric powertrain industry. Building on this foundation,
a framework for evaluating the challenges that the industry faces in the next ten
years will be presented. Technology, market related and operational issues will
be reviewed and the approaches taken by today¿s market leaders for each of
these issues will be assessed to provide potential solutions for the industry.

This presentation summarizes the output of a recent engineering study that
compared  the effects of various driving cycles on the energy usage and costs of
vehicle traction motors in a hybrid vehicle.  Two similar-sized traction motors are
compared:  a permanent magnet motor and an alternative induction motor.

The new product line from TM4 is based on a high efficiency high torque motor
able to drive a bus or truck¿s differential without going through a gearbox. This
presentation covers the reasoning behind the topology choice and a description
of the solutions proposed.
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The Critical Technology Enabling Metals for 21st Century Powertrains

Experts inside the Motors

Wrap Up and Closing Comments

Adjourn

Jack Lifton, Technology Metals Research LLC

Mark Saxon, Tasman Metals, Ltd.
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Primary mineral deposits, defined as ore bodies that are of a high grade and large
volume, of the technology enabling metals do not exist with the exception of those
of copper and some isolated rare earth deposits.  All other technology enabling
metals, such as lithium, tantalum and cobalt, for example, to name 7 of perhaps
40 of them, are produced from low grade ores, or as byproducts or trace co-
products from base metals, or in the case of lithium, from fertilizer mineral
production. Thus the economics of the production of technology enabling metals
are tied to the production and supply/demand  markets for base metals and
industrial/agricultural minerals. Technological innovations in extracting,
concentrating, separating, and purifying the technology metals are making
possible for the first time, economically, the production of heavy rare earths for
magnet and lighting technologies from hard rock and absorption clay deposits in
Europe and southern Africa. In such instances the relative concentration of the
desired heavy rare earths as a proportion of the total contained rare earths is
more than 5 percent in the European deposits and 2% in the African clays. Even
though the overall grades of both types of deposits are small new extractive and
processing technologies have made their production economically possible even
in the price ranges for the metals today. In order for these "new" non Chinese
sources of the heavy rare earths to be used in power rtrain and lighting
technologies it will be necessary also to recycle them and thrift their use to
maximize conservation and maintain their supply.<p>
The presentation will identify the critical technology metals for the 21st century
OEM automotive industry, show their current supply and demand by region,
project the near and mid-term demand by region, and match additional demand
to additional supply potential by region.

Tasman Metals Ltd is a Canadian mineral exploration company focused on rare
earth elements (REE) in Europe.  Tasman¿s flagship project is Norra Kärr,
located approximately 300km south of Stockholm. The Norra Kärr project is the
only NI43-101 compliant REE project in mainland Europe and is the fourth
largest heavy rare earth project in the world with particular enrichment of the high
value elements, dysprosium, neodymium, terbium and yttrium.  Sweden is home
to a strong and active mining industry, with highly skilled personnel and numerous
world class mines that account for a large part of European output of iron ore,
gold, zinc, lead and copper.<p>
Norra Kärr is a metamorphosed peralkaline nepheline syenite intrusion, which
outcrops over an area of 350m by 1100m.  The intrusion was discovered by the
Swedish Geological Survey in the early years of the 20th century.  Exploration at
Norra Kärr was limited until 2009 when Tasman Metals discovered the project
and immediately began drilling.  Tasman¿s exploration has revealed that REE
mineralization extends to at least 300m depth, and the REE¿s are hosted by
zirconosilicate minerals that dissolve easily in acid at ambient temperature and
pressure.  Much of the road, rail, port and power infrastructure required for mining
and processing already exist in close proximity to the mine site.  <p>
Norra Kärr has the potential to secure the REE supply for European high-tech,
green-tech and automotive industries for many years to come.  Tasman¿s recent
Preliminary Economic Assessment indicated a mine life of more than 40 years
can be achieved through a single simple open pit.  Annual mine output shall
include approximately 300 tonnes of the much sought after metal dysprosium,
providing a robust, secure and environmentally sound alternative to Chinese-
sourced REE production.



                                                                                                                                                  
                                                                                                                                                  
                                                                                                                                                   


