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A A new power sources Knowledge Company
founded on2010

- Consulting services.

- Battery & Fuel Cells seminars.
- Weekly newsletters.

- Power source®ataBase

- Battery solutions.



Electric Vehicleg A Growing Market

Etransportation ¢ smartes
most significant
technological e
revolution after the
cellular and the
internet.

O smart
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http://www.gsyuasa-lp.com/Products/GSYuasa-LEV50.pdf

Current Battery Technology Satisfies Sir
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Current batteries technology provide a satisfy energy
needed for urban driving distance slow charging done at
home during night.



EV Driving Range Problem

AICE vehicleg No driving range problem.
ACurrent EV battery technology:

- 80-100WH/kg on battery level

- Common25¢42kWh battery

- 500-100G6/kWh cost

- Charging time o80min to 8hr

- Estimate limited battery life of/5-150k km

- AverageEV a maximum driving range ab0km

Will the drivers accept driving range limitations?
At what reduced cost?
Can the EV industry provide reduced cost with a high battery cost?
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Why Batteries Are Not Providing The
Driving Range Needed?
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Battery Is the Problem Technology

Breakthrough Urgently Needed

The targets: :

- >500wh/kg at battery level
- Ultra fast charging 20C
->2500full D.O.D cycles

100000
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Il & IIl Generation L-Hlon High Energy
Density Batteries

A NCA, NMP,

A 5v spinal/Graphite Systems
A HELMO/Graphite
A HELMO/SiC

A New develo

LPF

pment of High Voltage new-lon

batteries promise up ta25% increase on Energy

Density on t

ne nex-4 years.

A Fast charging, Cycle life, Safety & Cost are still at

ISsue.



Lithium Metal Rechargeable batterie
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DBM Energy's KOLIBRI AlphaPolymer

- German Company claim to develop a breakthrough Lithium Mete
rechargeable battery for EV with:

- L-Fe-Poly 60Ah/380V) cell voltage 0f3.8 volts

- 300WH/Kg

- 2500Cycles

- 6 min full ultra fast charge

2010Audi A2 travels 375miles on a single charge equipped with DBM
Battery tech

http://www.dbm -energy.com/



Oil Dependant MidTerm Solutions

HEVC uses oil and batteries to operate parallel ICE ané&kgines (IC
charge the battery during driving no external charger).

PHE\L (Parallel EEngine)g battery operates Eengine, when battery
depletes, an ICE will provide extra range using oil and the battery
can also be recharged by an external charger.

PHEV (ERE\{)(Serial Eengine)- battery operates Eengine; when
battery depletes, a small ICE or turbine recharges the battery and
provides electricity to the EEngine using oil and the battery can als
be recharged by an external charger.

Engine Generator Lithium-lon Battery

,_ TURBINE CHARGER 1

Eléctric Drive Unit Charge Port ETV MOtOI’S

Chevrolet Volt -


http://www.etvmotors.com/turbine-charger.htm

Fuel Cell EV

- FC provides higher energy density than batterie$(8Wh/Kg).

- Refueling with hydrogen gas or liquid fuels is simple.

- No grid impact.

- FCEV technology is in a development phase, Some pilot
projects are currently being tested.

- FC may be the leading EV energy source technology at the long
term.

Hydrogen Filling Statiod 2



Metal Air Batteries

- MA systems like Lair, Zincair, Alair, StAir are under development.

- MA battery energy density (500WH/KQg).

- Refueling the system is done by replacing the metal anode and tt
electrolyte ¢ no impact on the grid.

- Future systems may be able to recharge electrically.

- Extra development is needed some disclose projects are very
promising.

\

, L
47;7/7/’/’/’////;;;"“‘

Revolt Rechargeable
Lithium-Air cell ZincAir Technology 13



Bi-Polar Plate |-Air Battery

* Ford L4Air research



APET (Taiwan) ZinAir Battery

- Zinc filled pouch cells are assembled t@8kWh battery and fit as
an extra range energy source for EV, provide eX36ikm driving
range before zinc replaced.

- The EV also usesl® kWh NiMh main power battery.

- No need for a plugn recharge.

www.Ssalamanderian.com 15



Leo Motorsc ZincAir Range Extender

- Korean Company showelectric trucks using Zinair fuel cells
with a 140miles driving range.

- ZAF(Us a generator refueled by using small zinc pellets and by us
an easily removed chamber.

- ZAFC charged the EV battery.

www.leomotors.com 16



Switch EV Batteries

AA feasiblecurrent technologysolution use current battery
technology.

Alndustry dilemmas

- Will the EV makers design their car to use switch batteries?

- Will the EV industry accept standard switch batteries that can be
switched at universal battery switch stations, or should a specia
switch station should be designed for each EV model?

- IS the cost too expansive?
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Electric Buses switch Batteries Proje

A50 switch EV battery buses deployed the Olympic village in Beijing
AMaximal driving range of.30km and a maximum speed &0
km/h.
ABatteries slow recharge during niglat6 hours charge.
AThe project prove the switch battery concept but fail prove to be ar
economic solution.

Following the proof of concept Mitsubishi Heavy Industries to
Experiment With Switchable Battery Electric Buses (AB(iilllO)8



Better Place Switch Batteries Projec

ABetter Place developed a switch EV battery driving range solution
0S dzaASR gAUK wSyldzZ G 9+Qad

AFirst pilot electric taxi project recently started in Japan.

ACost is an issueCan Better Place provide the solution at a
reasonable cost?
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