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Mohifity io Frueedom.
Mobifity io the most apt expression for
owe quest for happiness.
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EVs Boost Carbon Neutralit
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Life cycle emissions in gCO,/km

In the optimal scenario,
EVs emit 80% less CO2
than diesel and 81%
than petrol.

- Driving in Sweden (fuel/electricity production and use)
. Car production in the EU
. Battery production in Sweden
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Early electric vehicles .3
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Taxi di New York pada tahun 19 usew " i3

The Social Prestige of a Baker Electric

Thomas Parker and his Morris & Salom’s London Electrical Cab : ) .
electric car. 1884 Electrobat 1895 Company’s taxi. 1897 New York City Taxi 1901 Baker Electric Car 1302
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GE charging station with a Baker German electric car with : . : _
Detroit Electric advertisement 1912
Electric in early 1900's the chauffeur on top 1904, Thomas Edison and an

electric car 1913
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Development Planning of New Energy Vehicles in China

2020%F 12 Eliwmheels 4 =l Az Rl 2021-2035: 20258F 5E620%, §E
12kWh/100km.2035£|E|5|;BEE79355,’}.‘,, 20205 it130754/, 20228 Fwit 180754

20125F4R, ESKRESSEL (HESHEEFSFE~IARNL(2012—2020£)) , F20155F, 4
) SEHRBINIRS DS ERITTHREIEREIS0RW, F20205F7~68X2000WLAL, Rit™=iHi8id500

Hﬁﬁo In April 2012, the Standing Committee of the State Council adopted the Development Plan for Energy Conservation and
New Energy Vehicle Industry (2012-2020). By 2015, the cumulative production and sales of EV and PHEV will reach 500,000 vehicles,
and by 2020, the broduction capacitv will reach more than 2 million vehicles. and the cumulative production and sales will exceed 5
million vehicles.
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Fast Growing Various Electric Vehicles

{RAJHE Porsche Taycan R 2 Polestar 2
SERY: AIFERY SER): AiFER)
B ATIHER: 560 kW BAINER: 300 kW
B KEE: 93.4 kWh B AHEE: 78 kWh

= H RAV4 E+ Ebili@ Z=PLUS DM-|

2KAY: Plug-in Hybrid 2KAY: Plug-in Hybrid
NEDC/#E: 1.1 L/100km NEDCH#E: 1.3 L/100km
R ARHAE: 18.1kWh B AEHEE: 18.3 kWh

4EHRRI Tesla Model S
KA A
BAINER: 760 kW
EAEE: 100 kWh

F50th E350eL
271 Plug-in Hybrid
NEDGCH#E: 1.4 L/100km
RARMESE: 15.6 kWh

Byl Audi e-tron
KA AL
BAIHER: 300 kW
B KHEE: 95 kWh

27 Plug-in Hybrid
NEDCH#E: 1.5 L/100km
BKHEERE: 17.7 kWh

B3k NIO eT7
R AEBE)
BAIHER: 480 kW
BAEE: 100 kWh

=M MIRAI
2R Fuel Cell EV
B AERRE: 575 km
SSH2RE 5.6 kg
BB E: 1.24 kWh

EEiE SXEV
SERY: AiE R
BAIDER: 363 kW
EAEE: 76.9 kWh

I NEXO
28 Fuel Cell EV
BARERE: 664 km
BtEE: 1.56 kWh

After entering commercial markets in the first half of the decade, electric car sales have soared. Only
about 17 000 electric cars were on the world’s roads in 2010. By 2019, that number had swelled to 7.2
million, 47% of which were in The People’s Republic of China (“China”). Nine countries had more than
100 000 electric cars on the road. At least 20 countries reached market shares above 1%.
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Fast Growing Various Electric Vehicles

Urbino 12 electric
R i)
Sz 200 km
7 x battery pack

EbimiE K8 SRIRSE 7900 F-120
EAY: SEFRTY S R ==hy)| KEY: 4hETh
ZEREERE: 370 km LR EBFE: 370 km £EARERFE: 600 km
BRARE: 250 kWh [E]8XFEEE opportunity charge BRAHE: 216 kWh

Y5HHL Tesla Semi Daimler Freightliner eM2
Sk Atz b)) 2EEY: AEEEL))

EEREEFE: 804 km £EANEERE: 370 km

B ARE: 500 kWh R AEE: 325 kWh

ZEE Smith EV (KXZFAvia) &|i%s Kangoo ZE
SR AFEERY R AR R)

£EAERRE: 241 km LR ERFE: 200 km

RAEE: 120 kWh BAEE: 33 kWh




Development of Fuel Cell Electric Vehicles World Wide
SEERIbSENLRE

Recent International FCV Recent China FCV

I B O A *
China FCV production China FCV types 2019

Manufacturer Toyota Honda Hyundai
2000
Year 2014 2016 2018 1616
1500
Fuel cell power density 3.1kw/L 3.1kw/L - 1123
- 1000 624 urpose
Driving range (JC08) 650km (JCO8) 750km (JCO8) 800km (NEDC) 845
500
Energy storage capacity 5.0kg/700bar 5.0kg/700bar 6.33kg/700bar .
0
Fuel cell power 114kw 103kw 120kw 2016£|5 2017;:'3 2018£|3
Local government initiatives, Energy, Petroleum and Chemical
e.g. Hydrogen Valley Industry Involvement Hydrogen Und
c (gef<]g
| station construction
|
s Slaete completed
\\ //"" 45 20
State own, big enterprises N~— OEM a.md Component 1 ‘Y
and investment capital Companies Involvement BRER: ATHEREE, R

2019510H



MEEESEFLEEERN—, =, =. [
Principles of New Energy Vehicles Healthy Growth 1,2,3,4

> 1. 8UFFIKEN Innovation Driven
> 2. K : BERIKEIINTHIZIXE)
Two Wheel Driven: Policy and Market
» 3. =% FRYT R, FRIENRE. FRIRIARETC

Three Goodness: Good Product, Good Infrastructure, Good Business Model

> 4. MEte: 2Bk, BERK. ERM. AR FIRS

Integration of four networks: Transportation, Energy, Information and

Humanity



XEEE AR KEY TECHNOLOGIES

* BSMUEM Light Weight Body

* IHER—IB4t Integrated Power Train
* BlEfeRLMithE High Performance Safety Battery Pack

° E25E7EH Intelligent Charging

° BEEFIE Intelligent Manufacturing

o FBUMIERS Intelligent Connected Vehicles

* BEEMELSESH Inte
* BEEMELSEIRIER S

ligent Connected Ve

nicles Chips

ntelligent Connectec

Vehicles Operating System
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* Higher System
voltage

* Larger Power

* Higher power
density

* Lower cost

Trend of electric drive system HUMAN HORIZONS

|

300kw, 2.5kw/kg

200kw;4500Nm; 16000rpm;ratio 11.8;
power density: Motor 4kw/kg; MCU 30kw/L

0
o
=]
<
(%]
0
&
QU
or
)

300kw;6500Nm; 20000rpm;ratio 12
power density: Motor 5kw/kg; MCU 45kw/L

250kw, 2.2kw/kg e
220kw, 2.2kw/kg
(ASM)
(EM+GB+MCU+PDU+0OBC+DCDC)

w041e|d AOOt

250kw;5500Nm; 18000rpm;ratio 12
power density: Motor 4.5kw/kg; MCU 45kw/L

USS12/kw

150kw, 1.6kw/kg USS10/kw

2019 2020 2022 2025

RENRFE. HERE. 3R, TEMNE, BERA. XAFSTEGIMERARER 18 FaR04

Increase power density, torque density, efficiency, reliability while reduce cost. New material e.g. SiC Power Devices

HUMAN HORIZONS
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B4EREKEE LiFePO, =5ckAE NCM. NCA

> HeEEE (EREAIR) > tbREE (IEECA=ERR) > HeEEE (EREAIR)
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Li-rich oxides
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+ SRR, H2020FETFHELIRFHIRESIXKEIE, SECHIREMRMAAZMEESEF LN HE
HEAENEEREE.

+ ERSESHAFR: CPU, MCU, GPU, EEPROMfZfiE, BaEmlich, ZRE, mEEDIERER
RIREREESE.

<+ FHEERSECHAER: EERSECHEME, IGBT, SiC MOSFET, GaN, HEESIEIC.

< BREEMELSECHAR: MEMSIEREE, BiEFITHEACPY, SoC, Z2i$hH, ASIC, BEIETSH
, CISThH, F#ESHREFE.
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Automotive Revolution -
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* Definition: Via merging into one, the whole is
greater than sum of individuals 1+1>2

y @ « Mechanism: Via coupling and sharing, increase

utilization of energy & assets
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1st to 5th Industrial Revolutions
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18-19th Centuryin Europe  1870-1914, featuring 19805 Digital Revolution, ~ 21st Century advance of  Responsive 21st Century

and North America, steel, oil, electricity, featuring personal Al, big data, robotics, loT,  connection of frontier tech

featuring steam engines  and combustion engines  computers and the intemet  blockchain and crypto  to purpose and inclusivity
May 2019

World Energy Forum

53



REHR H B T ME5.0 SRER

Factfile
History of industrial revolution
1780 - Mechanisation
Industrial production based on machines
® powered by water and steam mm,{t
1870 - Electrification
| | |{ 5 O P Mass-production using assembly lines EEEC'{{

Wik B i
Industry 5.0

1970 - Automation B zhik
® Automation using electronics and

computers

Towards a
sustainable, human-
centric and resilient
European industry

ARAIELE
H/‘J w\ }\ ZIK Responsive 21st Century 21st Century 5.0 Putiiee & FerseRallsasion TME

18th to 19th Century 1870-1914 1980's

Urbanization Massive transformation Digital Revolution
in Transport, Electricity,
Socio-economic Environment

1980 - Globalisation
3 ® 5 Offshoring of production to low- é}*{k‘

cost economies

Today - Digitalisation Hr=eih
Introduction of connected devices,

® data analytics and artificial intelligence
technologies to automate processes further

The fifth industrial revolution, or Industry

X/—r N 'I‘ N Paving innovations drawing  The advent of Intelligent 5.0, will be focused on the co-operation
: ‘/ | ‘ humans and machines  Technologies, Blockchain, between man and machine, as human
together. IoT, Robotics. intelligence works in harmony with cognitive
! computing. By putting humans back into
industrial production with collaborative
R&l PAPER SERIES 4 i .
Eﬁ’ POLICY BRIEF AWLEEE etk robots, workers will be upskilled to provide

value-added tasks in production, leading to
mass customisation and personalisation for
customers

HFETF ATEGEAI 1 TM4.0 70 280 BE YR AR B 1 HE 20
TMk5.0 Nz 4.
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In-depth integration of the Physical World, Cyber World and Human world
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In the last century, our focus has been on the advancement of the thsical world. At
the beginning of this century, we focused on the development of the cyber world
and the revival of digitalization. However, we should further our disruptive thinkinF,
deeply integrate the physical world, cyber world and human world, effectively
transform data into information - knowledge - intelligence, and solve complex
issues. In the real world, technology alone cannot solve complex issues and meet
new challenges. The human world, the physical world, and the cyber world must be
deeply integrate. — C.C. Chan
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IR4.0 T s AL R
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HEAE N, BRI Ea, BirEwmSM,

B Energy Revolution and Automotive Revolution needs to be built

b
W\

AABHEBNRILES

4N4F
upon integration of Human-Al-Environment, to promote 4th, 5th

Industrial Revolution and Carbon Neutralization.

70 ) P95 RS A 56 YR B 56 R Tk 5 ap R AL HYBR S

IR5.0
M A4NA4F is the key path way of evolution from IR4.0 towards IR5.0.
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Optimizing energy use for the entire society and
realizing stress-free and environmentally considerate

living with a high quality of life

Creating enriched and comfortable car l
utilization experiences for customers by )
providing a range of services that address |
various driving T e
situations [ Toyota Friends J i

Charge my Prius, please

Guidance based on driving history | . «
and understanding of driver intention

H2Veneli
Support of energy-efficient lifestyle

''''''' High-efficiency power
generation system

: Enrlchmg Live ¥, oo
‘ of Communmes

‘ Ha -mo NAVI .
Multi-modal route quidance ) @
@

ITS spot
® Attention! Curve ahead “
BN ]
a e N -
B Vehicle-to-vehicle | [ CB[S“E”‘G ={9‘°7‘H=r']f.‘§lJ s
- i communication system . ultra compact e ‘.’CUEQ ICles ) & ‘ g
' OK! b
&
((Advanced driving support systems e P » :
SAFETY g o U S T \ CONVENIENCE
e WA A S 0 atate .. ol o pie e 0.2
Toward the realization of Toyota’s ultimate goal: Building a stress-free traffic
zero casualties from traffic accidents environment where everyone can move
around smoothly, exactly as they wish
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