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Open Minded,
BE fife e R,
Solve Problem,
ﬁIJ/o Igllzij:] ’
Innovation Driven,
SB[ 45
Realize China Dream!

HEFEARFE: . A, PE. NIgE—
Yi-jing basic principles:
Change, Periodic, Balance, Unity of Opposites

B, — AR B4 AR, FHIER EYE
Straight Forward Approach Holistic, Dialectic Approach
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BN AR AR “Yes”  “No"HATHAEN “Yes”
“Yes” is “Yes” “Yes” can be turned into  “No”
“No” 1s “No” “No” can also be turned into “Yes”
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Leonardo da Vinci's Vitruvian Man, an
example of the blend of art and science
during the renaissance

David, by Michelangelo, an example of high
renaissance art

Open Mind
TS AE

e A closed Mind Can Not Change!
:%ﬂ‘l\zﬁ El/‘Jn_musT ﬁlﬁ 7. AZ8

e Saw Beyond What Was, to See What is!
MELEVARTH, SEEE 24 KA R !




Characters of Renaissance Scientists & Engineers
X ZE MR Z=X M T2 MRVFIE
Think the World and not just the THINGS
BE2RMIFRRTRELESY

e Global thinking instead of local thinking;
NS 2IXMAFLHRK

 Harmony thinking between human and nature;
AAS—B4% ;

e Circle thinking instead of linear thinking;
IR BRI 1B

e Closed loop thinking instead of open loop thinking;

ARBEHIFES ;

 Life cycle thinking instead of partial life thinking;

EEAR. £EGFHEE  miEEFEmE. BEEE
* 3R thinking (Reduce, Re-use, Recycle).

BE FHALHE  BFIA , O,
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Innovation Sources & Environment
o HZLMF I,

Conceive is the soul of innovation
o QIELCH IR,

Creativity is the source of innovation
o NARAIH A,

Talent is the basis of innovation.

o BIFT SR ERL I ZE K Innovation ecology and
environment is the key to success :

1. EEE\ %ﬁ&\ él\,f/E\ /@425\:;

Freedom, openness, cooperation, tolerance;
1. NPT 3E4;  Fair market competition;

2. SEFHBIFNIRTALLRT ;s IPR Protection;
3. MESHIRE ) > FF. Network and big data support.
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Historical Document Signed at EVS.9
Committing Support to Formation of World Electric Vehicle Association
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Participants from Top left: B. Fijalkowski (Poland), R. Atanassov (Bulgaria). H. Payot (France), C. Hayden (U.5.), Z. Feng (Chi
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, 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 appoinied a steering commitice




Government, Industry and Market

BURF . VAT 3

Government

B

Key Issues REHFE
Three Goodness Factor :
Good Products; Good Infrastructure; Good Business Model

Fe Al it
Infrastructure

E
Market X
FE o Success
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Products USINESS
models




Electric Vehicle is Disruptive Industry
22 Pt S /5 =3 TiF: - Y
* Electric vehicle is not only just a transportation means,
but also an electric device with moving energy storage
capability. HEIREMUELE LE, THE2RENE
Baifk, ALl TaedE. B RN .
* Thus the integration of electric vehicles and smart gird,

of electric vehicles and information and communication
technologies, is quite essential.

AR ENEREM . BREENE S,

* Such integration and collaboration should aim at
gradually achieving the common goal of four zeros: zero
emission, zero gasoline, zero traffic accident, and zero
traffic jam IR EMNE R E . HEPWTHNES. 1
WIRBIFRR. TR FREEE. FLEMHAT

CHINA OVERTOOK THE US TO BECOME THE LEADING
NEV MARKET IN 2015.

Busa [ Japan B china Unit: 000 units

331

@

2011 2012 2013 2014 2015

Remark: The volume here include both NEV PV and NEV CV

6" China International NEV Forum 2016 Page
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EVAAD gAR

JAPAN, one of the most EV conscious countries

4.5 million HEV
& increasing BEV/PHV/FCV
12500 AC chargers &
6500 DC chargers
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What is Electric Transportation?

Car
Truck
Bus
Marine
Airport
Forklift

Marine

El(C I UWE

© 2016 Electric Power Research Institute, Inc. All rights reserved. Cl El ARCH INSTITUTE




Cumulative US PEV Sales
482,000 through July 2016
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PEV sales by quarter — Q1 and Q2 2016
Up 23% over 2015
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Customer choice is increasing
~35 new

China EV Development Strategy
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Pressure on Energy & Environment

i
| |

" iy e e s B canpealtosoconse LK | B
Londor| Bridge

Oil Consumption
& Energy Saving

2016/11/21

Chinese Electric Mobility Achievement

Chinese Transportation System Structure
“Points-lines-Areas” model

Points—larger city
*«New energy bus.

*25000 vehicles
sNumber 1 in the world P ® " |1

Lines—city-city
eHigh-speed train

*9356km electric railway

*Number 1 in the wor'g

Areas—town

¢E-bike ‘

*200 millions units F

*Number 1 in the A

world - ;:15‘\ Tt
| -y
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[ FEIT KA FIR B I H BRI E
China Needs Various Types of EVs
- HR%E: WAEBHMRE. TR, B &, T

Citizen EVs: Low Cost, Reliable, Light Weight, Intelligent,
Without Race Car Performance.

c FIRE: =R, BEE. REE. REEE.
High Class EVs: High Performance and Luxury
« #%FhZE, Special Purpose EVs
ANRELE. K%, Buses
% Taxis
Y% Logistic EVs
H#EZF Heavy Duties HEVs
Refh FH ig 4

1 SRS EREAIEBIRIEZE China Road Map of New Energy Vehicles

Sone

KRERENS HEKEN S TEENTEIRENS] , RDCO2RES

Driving Force PM2.58% PM2.5&f# , CO2_F Mamly CO2
Mainly PM2.5 Mainly Energy Reduction
Reduction Conservation

RS BrESEREEdaH

pi=iagii ARE, HBZE. ¥ HEIREARIZAE,  SRERDREETRE

Strategy mbLEmEE’J?’EF‘ N SRRFOIEIEEE KR YR
BN 1IEH Ft AR EFH
Bus, Taxi, Logistic, EVs in various Large scale
Small EV, applications hydrogen fuels
HEeRIRE and fuel cells;
( ZBEBENFDHE Increase in biofuels
BB ) ALl
R 2% 10% - 15% 50%

Penetration %

20205 RHETE , 2030FTEERE.




2015FFHEERSFFAERRE NEV Types 1CD=r

COoOLOoOo QG —

RESEHEN. ERSHEEE , PFEMHEEFSESMSEEK
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HEV with varying degrees of electrification span the gap between
conventional vehicles and battery electric vehicles

IFEV

HEV ARCHITECTURE
Conventional Vehicles brid Ele ehicle Battery Electric Vehicles
B Gear Box Micro Mild © Full ,  Plug-in -
Hybrid = Hybrid | Hybrid | Hybrid L
. uel Tank . : + Plug-In/REX -
! 1
1 1

|+ Electric Drive
+ Kinetic Energy Recovery & Boosting
Start-Stop & Intelligent Energy Management

lectrical power

Battery size/price

Complexity Transmis sion

Complexity ICE

Downsizing
Diesel and
Gasoline

Gasoli

HITHITHITHITHITHIT

VP 16

ev [Pl |
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Battery
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P i Battery
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Battery

PHV

€ nera;or

~Fuel
tank
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T BatterJy [—
en M
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11/51

Hybrid technology is central to Toyota’s development of PHVs, EVs and

FCVs. Toyota has positioned it as a core technology.

Re Born — FUN TO DRIVE, AGAIN

TOYOTA




The plug-in hybrid passenger car/fEENESENNFHAE
Breakthrough in Electromechanical Coupling Technology/
HLEE & R ARG 52K

» Technical breakthrough : Double motor series parallel configuration/

MEBBERARBIGRE : WEHHREE

ZeEXe550/
ROEWE 550

ig g mrEs
|
by, |

0—

ISG@L

The plug-in hybrid passenger car/fBBESEI 1T A ZE
Breakthrough in Electromechanical Coupling Technology/

HLEE & R ARG 52K

» Technical breakthrough : Four-wheel Drive Configuration SUV/

*ILEE}EA?S'UI(ER SZER: SUVIHBR#E!

AWDIRIE Bt
\ ERENBEEE4. 9




Strong Hybrid (i-MMD) Advantages
BREEVRE SN T B ERETERCR A HERL

Significant overlap: FHEV & PHEV

US Label: 47 /49 MPG
(RefICE:  32/33 MPG)

Intelligent power unit

*DC/DC converter

* Battery control unit
*High-capacity Li-ion battery*
*Onboard charger*

Power Control Unit
*Inverter
=Voltage control unit
*Motor control unit

Atkinson Cycle
Engine

Charge lid*

*PHEV exclusive

Electric coupled CVT
*Clutch
*Motor / Generator

Motors + Computer, No Mechanical Transmission

D AT RMKB— %=

A—NEE2005C R TT, BUR T S R PEBCREAS . AXEhE
Hh. BRIESF 200 F 44

B,E3h. MR ER ARG Sy EE, BURESPIESCARS;

C, B 2 W T & & E il ik
ZFEIEK;

D, R & BEEh M RGTT K2 P
Ee 7B 71 2 4t
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Modal Analysis

www.wolong.com

FEERSE "+-R" BiRARKIER NevIRSa-Niap
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Demonstration Programs in Big & Medium Cities

I .I_Induction

Incubatipn

L VYN T K
LAy Growth

20084 20104 20154 20204F 20304F




Spreading NEVs in China in the next phase needs to switch
the driving forces to government policy plus market driven

initiatives./ T—FHZ X B “BER+Ta” BNIEE)

» As the first step, according to the Ministry of Finance, starting from
2016 until 2020, the subsidy will be gradually reduced by 10% to
20% annually.

» The new incentive policies need to balance the benefits among
stakeholders, including key component suppliers, infrastructure
providers and users.

» The NEVs should be able eventually to compete with conventional
vehicles in the market without any government subsidies.

« NBIELE, RESAKRKE. BRESKE, NRELZRIVER,
BURTROR . FEEAA . BAFBERRIXHE, BE, EEFEENE
w5, SEMANEE. FEMFE. MiERAKRAE, BIRFE
f%ifﬁ&i?ﬁﬁ%ﬁﬁﬂ%ﬂﬁi%\ BURW 3R], (@it =l

Technologies towards Advancing the E-vehicle Development

Strategy /FBEIISEREERIEEAREA

EBRE 58
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BRI BATERIIBIEAL
k= e Electrified A5EGLZ LA

Power

Intelligentised

Simultaneously, be Vehicle

supplementary to
each other!




Battery Technology

L Wl |

ZRLE SN

HEsRSENOEibER  1CDE
Current Status of EV Batteries

1000
950 -
900 PHEVF Bie= 5 T
850 oS
800 Nl o ° °
750
700 BEVAI REE R
650 o HIh

LT/ Wike

600 od®

550

500
70 80 90 100 110 120 130 140 130

tL §2=/Wh/kg

B =IEtRiEasEER B ibiER L s ER5XEI140Wh/kg, PHEV 3B
shHmBithER L EEERIEIOWh/ kg, BIRTLLINZERTX900W/kg ( 1RIE+—F (HEah
SEY EREIRKCERIGT ) ; Blue: Power Batteries; Red: Energy Batteries.
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AR ANZLEER

The Key Control Of Battery System Safety
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Battery thermal runaway analysis
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EV Infrastructure

1 BV ZE LA SE it

EHithgiEHEER oo BRESS
Infrastruicture Business Chain
fheeRSERBAGEIE{TAZR

BEAT2 T | 2EEASZIEFTHBIL36001 , 2HFTTHIE4.90

. HEHERRSS | BT 1I0RNMRERURESRINFTHIZ
AT |

FE R IR & ISR ZHIRIIEER FERIRMIER

EHE

Al

e, g, e H o o
Chargers Equipment R =4, BaA. L ER. R, Freifm, g, i

~ B

Manufactures... Chargers Construction Charging Providers... FEHEAE. BH
Contractors Charging

Information

Providers




BiligiEHREER ICD e

COoOLOoOo QG

EEB'E?K@'J%E:EE%

Pk Al R et A4

Smart Charging

i R R AT N B A e bV 38 23 =] [ 78 FL A 2 0
Battery Swapping Charging Tower

Intelligent Electric Vehicles

Integration of Traffic, Energy and Communication
e

HEEHEINTRE
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NEVs are not just a means of transportation but also involve
moving energy storage and a moving-terminal of the
Internet/NEVAX{XRXET R, ER— BN EIKMLLix !

. » We have to be able to analyze the
.“"“""‘"s global issues of the development

.mmm ' of NEVSs, including their political,
.cm,dimmm economic, environmental and
aidance e . .
 Goorited Roting Tarek-owre social benefits, as well as to have

Connectegemat . Somrngie ” 4 ) a better and detailed

Crumricaters 4 ’}\ understanding of the complex
-itent e Facing A A | 3 : - :
—— \EQ f /'@:% relationship between a variety of
: g ,// both industrial and technical
sectors and their values.

Information technology plays a very important role in promoting symbiotic
values, particularly to integrate statistical physics and information theory which
should lead to deeper understanding of the correlation between energy and
information. Therefore the 3D-Time-dependent Schrédinger Equation can be
applied to analyze different factors in energy systems (Chan, C.C., 2014).

M
*MOBILE
‘MAN TO MAM
‘MAN TO MACHINE
‘MACHINE TO MACHINE




What's next?

Now and in the future

= Autonomous driving --—-—-*‘-|-w
— Tesla, Apple, Google § /

= High power charging
— Current 50 kW; future 150 kW, goal 350 kW

» |_ong-distance (~200 mile) mass-market battery electric
vehicles
— Chevy Bolt
— Tesla Model 3
— Gen 2 Nissan LEAF

= Ownership Models /
Transportation On-Demand

— Car share /
— Lyft / Uber

49
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GOOGLE AUTONOMOUS CAR AT MOUNTAIN VIEW CITY




Network-coordinating by connecting Transport sector and

Energy Sector/3ZiB-REEMEE{L
> Integration of Smart Energy Grid and Internet of Vehicles/EBa1;5%F & ¢
BNSEMRE: DBISEFEABERXIRNEEELRM,. £HKN, ER2E
E*M*EEQMQ P P AR A R R R R R R B R R R R R E R R R R R S R R e g
j‘é'Jga.-:iehﬁﬁ Hﬂ céﬂzn e g@i
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AW BeIEM . EEM. ASXNEIRLE
Integrat|on of Networks of
Transportation, Energy, Information & Humanity

o I TR ) 4= ) 25 B 25 BT

All times dynamic perception;
I L HA I s T EE

All processes controls;

o LADANTE H BR Ubiquitous Internet;

o LA ANE BT Ubiquitous perception:;
LA ATEEE 2 Ubiquitous Controls;
LA ATEARSS Ubiquitous Services.

Ultra-Genius IoT (Internet of Things) — Secure Cloud
BERYEN - 220 =

A new methodology to detect and prevent next generation
threats and malfunctions/#A0FREE T —1X B B FniRE.

» On site processing oo,
g%ﬁ”@‘%
> Close to the sensor
> Real time decisi é’%aﬁé‘y
eal time decision g, INTERNET
» Secured o
communications on adiion “"" 0SR's Decentralized
site and from site to Racoote Coud Prate and Secuned
cloud Mix& Match
* Cross sensor
behavioral and
validation algorithms
« Constant and On-Site

dynamic validation of Processmg

the eco-system




Future Vehicles/kERIZZiETE

The Future Information and Entertainment- the Home Like Experience

BENSE: AR ER. BR%W, HREHE “R—RHOEFRE"

* Intelligent Vehicles technologies will eventually turn drivers into
passenger;

* The need to create a “home like” experience for the passenger
of the next generation Intelligent Vehicle.

The long-term success of NEVs in China will depend on the
coordination among technology, market and the government

policies/Fhigeilf;RFEMKHIL RETHA . HiaMBEREIIE.

ociety and
tally considerate

Creating enriched and comfortable car Optimizing energy use for the entire si

utilization experiences for customers by realizing stress-free and envirenmen
living with a high qua

various drivin "

. -afficiency power
IE@ jeneration gy
S Ny (F_crid CEMs
L3 - —
=

-+ " CONVENIENCE

Toward the realization of Toyota's ultimate goal: Building a stress-free traffic
zero casualties from traffic accidents environment where everyone can move
el around smoothly, exactly as they wish
| For further information an Tayara's safety initiatives, Bitaie e
" nleaca<aann?7-75 and alen tha wehnana halow Gl




SUCCESS

SUCCESS 4

Inspiration s
Imagination REE T
Innovation B3

Integration £E Y,

Implementation &7

Investment B




Thank you!




