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Punch Powertrain is a well established manufacturer of transmissions with production in Belgium and
China. The company has developed a unique electric drivetrain that uses switched reluctance
technology. cars21.com has talked to CEO Cor van Otterloo about Punch Powertrain's electric
powertrain technology as well as opportunities for automotive suppliers in the EV sector.

cars21.com: Can you describe in a few \

words the electric powertrain technology ’ ' -

that your company is offering? | N ‘.\,

Cor van Otterloo: Punch Powertrain offers a l,y ‘\ / PUNCH ‘ powertrain I’:
complete range of hybrid electric and electric '/"_ é 15 »
powertrains for the most popular passenger car ‘ﬂg %,‘ ! /"‘ ] ),

segments and small vans. The hybrid options = . -
range from charge sustaining over plug-in to “L ; f A i
range extender solutions, using the CVT Punch Powertrain sees opportunities for
technology already in use at Punch Powertrain suppliers in the EV sector

since the '80s but much improved since.

Contact Cor van Otterloo in our communit
The electric drive, i.e. electric motor/generator Y
and power electronics, was transferred from a
technology leader applying this switched reluctance technology in industrial machinery. The electric
drive is also powerfull enough to drive the target vehicles by using a single ratio transmission.

cars21.com: What is your company's unique selling proposition in the EV sector? How do
you distinguish yourself from competitors like Getrag, for example?

van Otterloo: Punch Powertrain offers complete powertrain solutions to the car manufacturer.
Therefore there is only one company responsible for the powertrain. This results in higher quality
products at reduced development time and reduced costs. The other companies do either the
transmission or the electric motor/generator which adds complexity.

cars21.com: In your company's presentation at the EVS 24 in 2009, it was mentioned that
Punch Powertrain opts for Lithium Iron Phosphate batteries. Is this still valid? Why do you
choose LiFePO4 over li-ion? Which companies do you work with in this area?

van Otterloo: Yes, Punchpowertrain is still using LiFePO4 for the following reasons:

® Safety issue: this type of battery has more marging if things go wrong.
® |ifetime is typically doubble to tripple the lifetime of Li-ion.
® | iFePO4 has a potential lower cost and contains less harmful substances.

Punch Powertrain cooperates with 2 Asian and 1 European battery supplier but it is still too early to
mention the companies' names.

cars21.com: How do you evaluate the electric vehicle market in terms of market potential
for automotive suppliers? Is the rise of EVs rather threat or opportunity for automotive
suppliers?
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van Otterloo: Punch powertrain will commercialise the EV technologie in 2012. It is too early to talk
about prices but we are quite confident that our prices will be very competitive.

cars21.com: What are the major challenges and difficulties in the technological
development of electric powertrains today?

van Otterloo: There are two major issues both with the batteries:

® First of all, batteries are still expensive. Today, the cost of EV may be the biggest hurdle for
its success.
® Secondly, the battery technology for EVs is still fairly young and not yet mature.

Market demand will help the technology become more mature but this will take some time.

cars21.com: Where do you see the potential for further development? Which aspects of
electric powertrains need innovation?

van Otterloo: Next to batteries, we see further extensive improvements in the electric drive which
will become more adapted to automotive applications. The biggest changes will be in power electronic
components. We expect dedicated automotive components will be developed that will help to meet
the tight space requirements in the vehicle while still combining high efficiency and sufficient
lifetime.

cars21.com: You have a factory in China and in a past presentation you listed a number of
Asian car manufacturers that you are working with. From this experience, where do you see
the main differences for automotive suppliers in the EV sector in Europe, the US and China?

van Otterloo: The automotive industry in Asia and in China in particular is growing at an enormous
pace. If we look at China, we see large investments in new production capacity which offers the
opportunity to invest in new technology of alternative powertrains.

In Europe and other mature markets growth is a lot smaller. Nearly all investments are for launching
new models replacing a previous model. Most often these investments are done in steps. A complete
new vehicle model equiped with a completely new powertrain is an exception. So the it is easier in
the emerging markets to opt for EVs than in mature markets.

Also the pace at which China is evolving is a lot higher than in Europe. This is also true for Chinese
OEMs. They take decisions in a short time compared with their European competitors.

cars21.com: How do you evaluate the Chinese competition in the field of electrified
powertrains?

van Otterloo: The technology in China is running behind but is catching up very fast. The Chinese
government policy is very supportive for the Chinese industry, including the automotive industry.

cars21.com: If you would be asked to formulate a global action plan for a rapid introduction
of electric vehicles, what would be your top 3 points on the agenda?
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