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Civilization & Open Mind
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Yi-jing basic principles:
Change Periodic, Balance, Unity of Opposites

StraightForward Approach Holistic, Dialectic Approach
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. _ _ Leonardo da Vinci's Vitruvian Mam
David, by Michelangelan example of high  gyample of the blend of art and science

renaissance art during the renaissance



Open Mind

AA closed Mind Can Not Change!

ASaw Beyond What Was, to See What is!



Renaissancécientisis& Engineers

RenaissanceScientists & Engineersare
those not only understand\WHYand HOW
THINGSwork but alsoon WHYand HOW
the WORL [works!



Characters of Renaissance ScientistE&gineers
Thinkthe World and not just the THINGS

A Global thinking instead of local thinking;

A Harmony thinking between human and nature;
A Circle thinking instead of linear thinking;

A Closed loop thinking instead of open loop thinking;
A Life cycle thinking instead of partial life thinking;
A 3R thinking (Reduce, Rase, Recycle).



EV Development



Mobility iIs Freedom.
Mobility Is the most ap
expression for our que
happiness.



Historical Document Signed at EVS.9
Committing Support to Formation of World Electric Vehicle Association
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[ The urdervinad, represemieng ihrosghont the werld  lange magrizy
of the ol pecple wha, in rherr respe , undieriake

the developmen; of clectnc mad vehiclss o, more penerally, dlecrric

preion, ncizate b hi i moronchan s e 10 i fores ] hare

theit g3penences

Thereiore thes reslue 10 convene wathin ths framewark of o woridunde

omarizarion,the arms and siacce of which e dexeibed hermeeder

2 The ovm of zhe worldu e srgansarion are

< <0 facdlitace ihe exchange of informaron which encourages
<ht develogenss of dhezene yehucler;

- necsrdinace the shegide of "EVS symposia to be held onge every o
seirs wnd, by wiation, m the shree geopaphical sores: American
ctetinen, Asia and Facific, Evrope and Alrce
Ung thu prnciple, EVS 0 i be hetd i the Awa-Panlic pne urd
£V 4t i the Eumpe Afnca zone, biowing EVS 9 n Copnada
Thus world omasirion has serced v drthomiey over nationad or regunal
cetings oud speqticads veserues ali ngnes for fianre "BV wonidundy
mposar, cunding, by appmpeate conaers, daplicatim ped frudes

comprttun

T wstablish thes v oetd wrgutccuniem and scaece the nbe g, arending
nstis edmanerrinnn, Cumala has heem askal 10 kel for am el peniod
el has gravimsh agried 1o prow e u serinalsed Secmena, imder the
snetiinn of @ Seeerig Commteer vormposed of 0 brwed namber of
meemctaes o (e hter DedprdPeca et grfzrated by (e ergaruzanon
actie in electric avhicte devetopmins iihen (hese mes

.

This Seegring Cormtgice 8 ervstotect o frospote 4 focm e posstil genenl wke
g mdes Jar the 1 ard amanmsarion, u che wicews ol whick the tnadyrigred
wienmitted whid for sehuch they piedye 10 devoie Beueurdinils shew tmant cifnts,

Torento, Canada
November 15, 1988

L noormbre 984

DECLARATION

i b oussinder. S (e pk dia! wt large
majoniié des prganimey of pertonncs participadt dant us pays apestf
ou sone of inflience u développ ement du véhicule Hlectrigue routite ov di
Jfagor, plus gindrair des engins de propulsion lecirique. marquent par le
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MEMORANDUM SIGNED FOR WORLD ELECTRIC VEHICLE ASSOCIATION

\

Yarticipants from Top left: B. Fijalkowski (Poland), R. Atanassov (Bulgaria). H. Payot (France), C. Hayden (U.S.), Z. Feng (China),
W.A. Adams (Canada), Bottom left: M. Chiogioji (US). R. Leembruggen (Australia), J. Lea (Korea), L.. Secord (Canada), C.C.
Chan (Hong Kong), F. Dierkens (A.V.E.R.E.), A. Ananthakrishna (India). T. Matsuo (Japan). The above gentlemen signed the
memorandum of agreement for the formation of a World Electric Vehicle Association during EVS.9 last November. Cliff Hayden
(US). Ferdinand Dierkens (Europe) and Dr. C. Chan (Asia) have been appointed a steering committee.



Government, Industry and Market



Key Issues

Three Goodness Factor :
Good Products: Good Infrastructure;: Good Business Model




Good Products:
High Performance @ Reasonable Cost

I: Integration of Automotive Technology and Electrical Technology
A: Alliance among Auto Makers and Key Component Suppliers

Powertrain
Technology

Chasik [|+A| Energy
Body Storage
Technology Technology



Executive Summary
A The train of EV commercialization has taken off. We ar

seeing the dawn. Key challenges of success: Cost; Us
Convenience; Energy Saving and Emission Reduction.
The market will not do it by self. Government incentive:

are essential at the beginning.

A Innovative Regulatory Leadership is essential. Technic
solutions are available. The shake hand and compromi
between auto industry and electric power industry Is

crucial.



Key Issueg Three Goodness
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The success of commercialization of electric vehicles depends «
the satisfactory tackling of four factors:

Initial cost;
Convenience of use; B’
Energy consumption and exhaust emission. ¢ A

Therefore, we need three goodness factors:
A 1. Availability ofGood Productst affordable cost;

A 2. Availability ofGood Infrastructureshat is efficient and
friendly to use;

A 3. Availability ofGood Business Moded leverage the cost o
batteries. 3
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History of Electric Vehicles: Rise & FE#28-1932

A Early Inventlonsl—lorseless Age
. | A Early Commercialization & Infr

T h omas P arke r E!B 8 4’ M orr | S & S al om E I ectro b at o 4 Ko Yok B e 1901 (Bt M et

England 1895 U.S.A City Taxi1901, Charging Statior,90(0Q
A Lessons to Learn: Key Issues: New York, US.A GE, US.A
A Cost,

A Convenient Use
A FuelConsumption,
A Environment Impact.

A Philosophy of Engineeringystem Integration and Optimization
Key Points:Open mind; Courage; Yes It Can Do!



Electric Key Components Play Vital Role in EV/IHEV
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EV Key Technologies

A Three Big Electricity
Motor
Battery
Controller

A Three Small Electricity
Electric Steering
Electric Airconditioning
Electric Braking



Global EV Development Status



Global EV Population

A 1n2014 Total500,000
AUSA Nd.; Japan Na&2; China N&

A Norway per capita Na., 4EVs1000persons,
Nation wide charging stations, quick charge

along highway pe80-60 km.

A In2012 Total380,000
A Japan Nd; USA N@; China N&



United States

Japan
China

Netherlands

France

Norway

172,000 320,050,716
74,124 127,143,577 0.58
38,592 1,385,566,537 0.03
28,673 16,759,229 1.71
28,560 64,291,280 0.44

20,486 5,042,671

0.85% (b)
0.08% (c)
5.37% (d)
0.65% (e)

Note: Plug-in electric vehicle fleets include only highway-capable vehicles except where noted in comments. French
and Norwegian registrations do not include plug-in hybrids.




