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@ TopICS

= EV Market Situations in Thailand
= BEV and ICE Maintenances Cost Comparison
= Thailand is ready for EVs Supply Chain ?

= Challenges for the Adoption of EVs in Thailand
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@ Southeast Asia BEV Sales Share by Major Countries
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Vietnam

O . 4.1%

Singapore

8.0%

2. 4% Data as of the 1st Quarter of 2023,
Thailand is the main economic country in the ASEAN
group with the highest % proportion of EV car sales and
, 0.04% currently has a trend of confinuously increasing.

Malaysia

Philippines

* Note: The total percentage may vary from 100% due to rounding

Source: Counterpoint SEA Passenger Electric Vehicle Model Sales Tracker, Q1 2023




@ Status of XEV Accumulated Regisiration in Thailand

Accumulated Number of xEV Registration Between 2019-2023 Accumulated Number of xEV Registration in 2023
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@ Status of XxEV Annual Registration in Thailand

New Number of xEV Registration Between 2019-2023 New Number of xEV Registration in 2023
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Summary of Battery Electric Vehicle Models in Thailand

Lowest price: 549,000 Baht
Highest price: 12,000,000 Baht
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@ The 15t BEV Car and Battery Produced in Thailand

The Prime Minister was honored to sign on the 15 BEV car MG inaugurated the 15t EV battery manufacturing
produced in Thailand, which will be available for plant in Thailand, driving forward to become
purchase in April 2024. EV production hub in ASEAN
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@ ICE and BEV Maintenances Cost Comparison

«  Will use the MG ZS and MG ZS EV cars for comparison because the classes are quite close, with the
MG 1S starting at around 719,000 baht, while the MG ZS EV has a starting price of 1,189,000 baht
(before discounts from subsidy EV 3.0 Package by the government)
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@ Maintenance Cost of MG ZS
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MG ZS Periodical Maintenance Table
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@ Maintenance Cost of MG 1S EV

as1uaaosiamsa:zlkana:davidaguwsavAmusmsaius:a=movaosnaud MG ZS EV
MG ZS EVY Periodical Maintenance Table
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@ Key Components of Gasoline Vehicle (ICE Car)
and Electric Vehicle (BEV Car)

Gasoline Vehicle All-Electric Vehicle

Fuel Filler Electric Traction Motor

Electronic control module (ECM)
Power Electronics Controller

Internal Combustion Engine Z = > Y
(spark-ignited) V77 4 DC/DC Converter

Fuel Injection System f;' 4 0 B v | P4 > Fuel Tank

Thermal System (cooling)
(gasoline) v

Fuel Pump
Traction Battery Pack

Exhaust System
Charge Port

Fuel Line ;
—~ Transmission

™ Transmission " " Onboard Charger

\ 2 Battery (auxiliary)
Battery
afdc.energy. gov afdc.energy.gov

Key Components of a Gasoline Vehicle (ICE Car) : Key Components of an Electric Vehicle (BEV Car) :

1) Baftery 6) Fuel line 1) Battery (all-electric auxiliary Charge port) S) Power electronics controller
2) Electronic control module (ECM)  7) Fuel pump 2) DC/DC converter. ) Thermal system (cooling)
3)  Exhaust system: 8)  Fueltank (gasoline 3)  Electric traction motor. ) Traction battery pack

4) Fuel injection system 9) Internal combustion engine 4) Onboard charger: 8)

5) Fuel filler 10)  Transmission

Transmission (electric)
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@ Transition from ICE toBINW}ﬂI Affect Supply Chain
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New Paris
Digital
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Aftermarket Service Waste Management
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@ The Tariff Exemption Applies to 9 Lists of Parts

This regulation is to further promote the domestic production of electric vehicles (EVs) in Thailand
as well as to develop and strengthen the domestic EV supply chain.

1)

Electric Traction Motor 2)
Power Electronics Controller ) 4 o .”' 2 3)
\ > 2 . C
DC/DC Converter .- & > _ R . 4)
Thermal System (cooling) 2 R S S ? 5)
Traction Battery Pack 6)
Charge Port 7)
™~ Transmission 8 )
Onboard Charger
Battery (auxillary) 9 )

Battery

Traction motor

Compressor for BEV

Battery Management System (BMS)
Driving control system

On-board charger

DC/DC converter

Inverter (including PCU inverter)

Reduction gear

These items must be imported from the effective date is October 8, 2022, of this announcement until December 31, 2025, for assembly

or production of electric vehicles by batteries.

Have a certificate from Thailand Automotive Institute that it is an item or component of an item for use in the assembly or production

of an electric vehicle or boat with electric power from batteries.

Y N
:
.
s ¢ :

Must be used to assemble or produce an electric vehicle or a battery-electric boat within 1 year from the date of import of the item.




@ CAV: From Horse Power to Computing Power

Future Mobility is composed of:

= Electrification of vehicle: EV = Aufonomous Vehicle

= |nternet of Things (loT) or Car connectivity = Sharing

C AV focuses on car connectivity and automated vehicle. It is still a Frontier Research comparing to EV or Sharing

= Sensors selections
— LIDAR based navigation (NSTDA/DSS
Have to know where it is (localization) Autonomous golf cart)

Have exception protocol

GNSS based navigation (*)
Combination GNSS/Camera (TESLA,
Mobileye)

Combination LIDAR/GNSS/Camera
to stay on the planned path (WAYMO, CRUISE, ZOOX)

TN

{ o=

and where to go next

Have ability to plan the path and ability

NI R



@ ADAS (Advanced Driver Assistance Systems)

‘4— Responsible by driver | (P Responsible for automatic system _,‘

Level 4

Level 3

Level 1

Level 0 Ful

Automation

4

Eyes/hands/feet Feet off Hands off Driver out of driving duty Driverless

Partial Conditional High
No Automation Driver Assistant Automation Automation Automation

[l




@ CAYV & Smart City (Internet of Think)

Vehicle-to-Network
b’dl 4‘ 1 % = 1
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Vehicle-to-Home
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Vehicle-to-Grid
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Vehicle-to-Infrastructure Vehicle-to-Pedestrian
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@ Comparing the Number of Public BEV Charging Stations
to the Number of Registered BEV Car (2018-Sep 2023)

: 10,000 Units
= ACC Charging Station ~ ACC BEV Car Registered

520
2019 |
1,716 ‘
1978
2020

RN DC Chargers Ratio =18 :1
W 085 ((::Iﬂ\irW(:] =2.5:1 )

2021

2022

14,436

.Y o) S &
. 8702 (DC = 3,896 , AC = 4,806) D
71,779 &4

20,000 40,000 60,000 80,000
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@ Powering Up The Next Generation of Eleciric Car
Charging Technology

« The Current State of Electric Car Charging

AC LEVEL ONE

o e

B

VOLTAGE
220V 1-Phase AC

AMPS
16 Amps

CHARGING LOADS
2.2-2.3 kW

AC LEVELTWO

VOLTAGE
220V 1-Phase AC

AMPS
32 AmMps

CHARGING LOADS
Maximum 7 kW

VOLTAGE
380V 3-Phase AC

AMPS
200 Amps

CHARGING LOADS
Maximum 120 kW




@ Powering Up The Next Generation of Electric Car
Charging Technology
« The Next Generation of Electric Car Charging Technology

EV battery-swap station

4
4

Bi-Directional
Charging

VWil ELESSS
oA R GA\MNAAG

Wireless Charging ttery Swapping Bi-Directional Chargi

Enables electric car batteries to
store energy, allowing electric
cars to potentially contribute to
providing backup power during
peak demand.

Developments in magnetic Swapping allows quick
resonance technology enable replacement of a depleted battery

electric cars to charge by with a fully charged one, reducing

parking over a special pad. waiting times for charging.




@ Importing

EV 3.0

and Producing (Battery EIecir?& Vehicle-BEV)
According to Government Policy

2022

2023

2024

2025

2026

2027

Sales :
Registration

APR 2022 - DEC 2023

;| APR 2022 - JAN 2024

Import (C!U) in 2022-2023

EV 3.0 Trans

Produce (CKD) in 2024: 1:1
(1 times of total import units)

Produce (CKD) in 2025: 1:1.5
(1.5 times of total import units)

Compensate prod

fer to EV 3.5

Sales ;
Registration

luction in 2024 - 2025

Jan 2024 - DEC 2025
FEB 2024 - JAN 2026

Produce (CKD) in 2026 1:2
(2 times of total import units)

Produce (CKD) in 2027: 1:3
3 fimes of total import units)

ion in 2026 - 2027

Import (CBU

in 2024-2025

Compensate product




@ Special Thanks

/ E duraugusuninnilne (EVAT)

=_V7 Electric Vehicle Association of Thailand
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Additional news regarding electric vehicles is available at

Website : http://www.evat.or.th
Tel : +66 86 390 3339
Email : contact@evat.or.th (General contact)

member@evat.or.th (Membership)
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