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1. EV definition
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Petroleum Bio-fuel Electricity

Energy
Diversity

Fuel Cell Electric
Vehicle (FCEV)

4

Battery Electric
Vehicle (BEV)

Plug-in Hybrid
Electric Vehicle
(PHEV)

4 Hybrid Electric

Vehicle (HEV)

IC Engine and
Transmission
Improvements

:: Motor driven technology (xEV) ::



Hybrid Electric Vehicles
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Honda Accord Hybrid




Plug-in Hybrid Electric Vehicle (PHEV)
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Plug-in Hybrid Electric Vehicle (PHEV)
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Two types of PHEV EREV type and blended type comparison

S Electric flow _ Electric flow
- Traction flow Traction flow

- = —
. = ({n
-
Engine

Generator

E wufp Generator Engine
Motor *L,.r 5 h -
| goos g >
EREV type (EV base) Blended type (HV base)
Series Hybrid Series/Parallel Hybrid

Source: Yamamoto, M. Development of a Toyota Plug-in Hybrid Vehicle, SAE paper 2010-01-0839, 2010




Battery Electric Vehicle (BEV) —— THAILAND

2~  AUTOMOTIVE
= INSTITUTE
anivugauaum




Fuel Cell Electric Vehicle (FCEV)
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Honda Clarity
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2. Global EV outlook
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Figure 1 = Evolution of the global electric car stock, 2010-16
25 Others
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w 05 . ;
China
= BEY
0.0 — BEV + PHEV

2010 2011 2012 2013 2014 2015 2016

Motes: The electric car stock shown here is primarily estimated on the basis of cumulative sales since 2005 When available, stock
numbers from official national statistics have been used, provided good consistency with sales evolutions.

Sources: IEA analysis based on EV country submissions, complemented by EAFD (2017a), IH5 Polk [201&), Marklines (2017), ACEA
{20173, 2017b) and EEA {2017).

EV global outlook 2017




EV sale price VS e-range
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Price band ($)

140,000
Tesla Model X
2015
120,000
Tesla Roadster
=0 —
100,000 4 i
Tesla Model S 5
2012
80,000 A\:
BMVMW i3
60,000 2014

e
Nissan Leaf w

VW e-golf
40,000 2011 5 qﬂ‘ -@‘2015 9

20,000 :
Kia Soul
Mitsubishi i-MIEV
% 2015 e-range (miles)
2012
0 4
0 50 100 150 200 250 300 350

Note: Selected US battery eleciric vehicles (BEV) only. Positions are representative and do not

indicate exact prices or range. Back labels = currently available, green labels = forthcoming models Bloomberg

with specifications and timeline released. Blue labels = announced but limited details confirmed NEW ENERGY FINANCE

Range is based on manufacturers statements, not on any specific test cycle.
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3. Battery Electric Vehicle
Components




EV Main Components

Cooling
System

Motor
Generator

Power
Electronics

2 Electric Climate Control
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Unit
—_ / \.< HV
\ Battery
Transmiss .
D ion Charging
= Charging
] _ Plug
HV Wiring arg
Harnesses er
Charging
Station

Source : Basic of Electric Vehicle, NATEF



Traction Motor

Aiinaay Motor

Brush Motor
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Source : Electric Motors for Electric cars and Hybrid, Porter and Chester Institute
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Traction Motor

INSTITUTE
daniuugauaunm

THAILAND
6_////-// AUTOMOTIVE
_.A—

@
=
g Electric motor
-}

™ - = S o S
/ Gasoline engine '\

—

wwaw. explainthatstufl com |'FI|T|

Source : www.explainthatstuff.com




High Voltage Battery
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Source : A123 Source : https://evbatterycenter.com

Battery Cell Module Battery




High Voltage Battery
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Battery Pack

Source : Nissan Exploring New Uses for Old Leaf Batteries, Christopher DeMorro



High Voltage Battery
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Smaller
Al/Air v
800 Li-P Li-ion— 4 Li7Air
New Systems
700 = r
ef: ]
s | 18650s; 2.6Ah Zn/Air
Ref: Li-ion
AA Alkaline _

500 Li-Polymer B Established Technologies
o~ B Emerging Technologies
£ 40 Nimn

Li-Metal
300 —
200 , :
Ni-Cd 5 mm Prismatic Cells <1,300 mAh
100
’Lead-Acid
0 Lighter

0 100 200

Source : Energy Storage: Why is Energy Storage Important,

300

400 500
Wh/kg

600 700 800

http://homework.uoregon.edu/pub/class/hcdd1/bstorage.html




High Voltage Battery
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8000

(/‘A- .

l\ A High power-type

\ A (for HVs)

6000 | \ | |
- High capacity-type
o \ N (for EVs,PHVs)
% \‘\\Lithium-io\h\
= \battery
o 4000 | « A
2. .«
- \ \ ”_“.u--3'<:> Lithium-air
N All-solid-state batter
QY2016 ... V/
(W/L) 2000} P @ ; battery
i FY2030
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battery inTOYOTA | —, ™
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0 100 200 300 400 500 600 700 800 900 1000
Energy density  (Wh/L)

Source : Innovative Batteries for Sustainable Mobility, Iba, H. and Yada, C.



Battery Management System

/’./ THAILAND
/ AUTOMOTIVE
e = NS TTTLTE

anuusIugum

Slave BMS

« Monitoring the conditions of
battery

« Control the battery operation
according to the Master BMS

Master BMS
« Receive the information of
battery

condition from Slave BMS
« Control the battery operation
via slave BMS

Master BMS and Slave BMS are
connected

using Controller Area Network
(CAN Bus)

Source :Battery Management System, Lawson, B.
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New opportunities
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Small handicap Medium handicap

e Vehicle Control Unit (Inverter), BMS  High efficiency drivetrain (For
e Manufacturing unit passenger car)
e Software design e Battery design/ MFG
e Circuit design e Hardware design (Physical,
Normal efficiency drivetrain (For Mechanical)
multi purpose vehicle) > Developer e Radiator - Cooling system

Common Functional Parts e.g.

suspension system, braking system.

e Tire (New TAI Testing Facility)




Light Weight Materials

&

Automotive

xx% P Lightweight
share!

Glass fiber
Carbon fiber

Plastics

N
{

B Magnesium
Aluminum
HSS?

Other light metals
Steel (< 550 MPa)
= — Other nonlightweight
.:<] 6 / o 0 g g

19 20

2010 2030

1 HSS, aluminum, magnesium, plastics (beyond current use), glass/carbon fiber
2 High-strength steel (> 550 MPa)
3 Mainly other metals, glass, fluids, interior parts for automotive, etc.
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Source :Battery Management System, Lawson, B.
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HSS is used for body panel in order to

Flame retardant (FR)
Noryl resin = Polyphenyl Ether
polystyrene

10% Glassfiber

+ +

Source : Nissan Exploring New Uses for Old Leaf Batteries, Christopher DeMorro
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5. TAI's role enhancing on

Thai automotive industry
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EV technology

exhibition center PR & Seminar
0
i - Ty
Study of .l R&D of EV part prototype

EV charger technology for Industrial production

Train the trainers
program

A AELTA ﬁ




TAI's EV Learning center
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DC to DC Converter

On-board Charger
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Q9.6 Kw

AC: Type 1

AC: Type 2 -,‘ :

Configuration FF CHAdeMO
/ Combo 2 *Pure DC
- AC&DC
AC terminals

terminals === '
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THANK YOU
FOR

YOUR

ATTENTION!
ANY QUESTIONS?

www.thaiauto.or.th



