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National Energy Technology Center (ENTEC)

The New Member of NSTDA

National Energy Technology Center (ENTEC) was formally established on June 9, 2020

when it was approved by the Thai Cabinet.
It becomes the fifth national center under the National Science and Technology Development Agency (NSTDA).
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National Energy Technology Center (ENTEC)

Research and Development

Solar (PV, Thermal), High energy density & low 0il, Natural Gas, Coal RE integrationDistributed Thermal, Electrical

Bioenergy, Wind, Artificial cost battery (Li-ion and energy system, Flexible Zero energy bldg./ factory

photosynthesis, perovskite beyond) Supercap. H2 grid, Smart/Microgrid [Transport | Power |

solar cell, Hybrid tandem storage/fuel cell Blockchain, loT Industry | Household |

PV, Digital PV Agriculture]
Renewable Energy Energy Storage Conventional Energy E%Ztr%? ,lﬁ‘gﬁggae‘,ﬁgnﬁ‘ Energy Efficiency

Energy Policy/Resilience
ENTECNP https://www.entec.or.th/rd/
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EVAT — Electric Vehicle Association of Thailand -

Established: Nov. 2015
Goal: Promote the usage of EV in Thailand
* Reduce air pollution
* Improve energy efficiency in the Transport sector

Supports: Industrial Manufacturing, R&D on EV technologies
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Asian Federation of Electric Vehicle Associations (AFEVA) = f—,q i
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/ Main Activities /

. Encourage and facilitate the exchange of information.

«  Promote the transfer of new technology.

. Collaborate and cooperate with other international
bodies.

. Collectively represent industry players’ views to the
government.

. Support regulatory alignment on EV standards.
. Foster cooperation by forging possible joint ventures.

. Help EV industry players in ASEAN to explore market
opportunities.

. Carry out training, education and publicity programs.
«  Act as a source of relevant information.

MOA to Establish AFEVA Signing Ceremony MOU Signing Ceremony Note: AFEVA is non-profit organization under the process of regi [
1st ASEAN EV & Hybrid Summit 2017 iEVTech 2019, Bangkok, Thailand in the Securities and Exchange Commission, the Philippi
Manila, The Philippines




EVAT’s Sighature Events —nsTon WEMAT

Thailand's Leading Specialized International Electric Vehicle Technology Exhibition & Conference

cEVY —

ELECTRIC VEHICLE AEIA

30 AUG- 1 SEP 2023

QSNCC, BANGKOK, THAILAND

SHAPING THE FUTURE OF ASEAN
AS ELECTRIC ‘-VEI'IICL:'E'_HUB

19-21 May 2023
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Thailand: SDG (COP21) = Carbon Neutrality (COP26)

Statementby PM
at COP26

in Glasgow, Scotland

1 November 2021

2030 : NDC 40%

2050 : Carbon Neutrality
2065 : Net Zero Emission

amemserof NST DR

SNIES AT

Thailand’s Long-term Greenhouse Gas Emission Development Strategy

Thailand’s
National
Adaptation
Plan (NAP)

Nationaly Delermined Contribution
implamenting stards

@ Submisson of (N ERI0L

Long-torm Low Groonhouso Gas
Emission Devolopment Strategy
Impiementing ‘owadds

SO 70 stw [ ronewat

Y| e
®2030 @ it

removais of 120 MO0

Achievement of CO: @ induntrial Mroces
@ A
®

international cooperaticn and
sspport on finance, technology,
and capacity-buiding to achieve
this ambition 1 1
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400,000
300,000

200,000

GHG emission (Kt-CO-e)

100,000

Thailand’s Nationally Determined Contribution (NDC)

Action Plan for

NDC (Potential)

Energy +Transport

555 Mt-CO,e 216 MtCO,eq
Energy IIIIIIIIIIIII.I
IPPU At 2030
Reduce GHG emission Agriculture
Agriculture 222 Mt-CO,e 2.6 MtCO2eq
Waste ,? Equal to
40 % Reduction* IPPU
1.1 MtCO,eq
Waste
2.6 MtCO,eq
2005 2010 2015 2020 2025 2030 Caston Sk by 2037

‘lZOMtCOeq
Remark : with international support gu ..-.bq |

12



@ National Energy Plan

On 4 August 2021 : NEPC considered and approved

national energy plan framework. The goal is to support
Thailand moving towards clean energy and reduce EPPO is preparing the details of the National
carbon emissions to net zero.

% NWUWAWIUBIA

4 National Energy Plan

r

Energy Plan, in line with Carbon Neutrality.

I
' 2 : 3 4
L i | Carbon
! : Neutrality
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Global PHEV & BEV stock Rt (‘_V;'\T'

Figure 1.1  Global electric car stock in selected regions, 2010-2022

Million

15

10

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

®mChina BEV @ China PHEV ®Europe BEV @Europe PHEV
@ United States BEV @ United States PHEV B Other BEV @ Other PHEV

A, CCBY 4.0

Notes: BEV = battery electric vehicle; PHEV = plug-in hybrid electric vehicle. Electric car stock in this figure refers to
passenger light-duty vehicles. In "Europe”, European Union countries. Norway, and the United Kingdom account for over
95% of the EV stock in 2022; the total also includes Iceland, Israel, Switzerand and Tirkiye. Main markets in “Other”

in ustralia, Brazil, Canada, Chile, Mexico, India, Indonesia, Japan, Malaysia, New Zealand, South Africa, Korea and
Thailand
The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of such
data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in the

Source : IEA Global EV Outlook (2023) West Bank under the terms of international law.
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Bant  aeudusnoudiwi BeV ATSwueluusanaing

Summary of Battery Electric Vehicle Models In Thollond

1 Total 25 Brands 53 Model
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PIT S — ' s« EV registrations in Thailand between
- . . ‘ 2019-2023 increase thanks to EV 3.0
oo i | and EV 3.5 measures.
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Bev Registration Statistics SN iees =T

Increasing new BEV registration

90,000 900%
80,000 188% 794,307 800%
720%
70,000 "00%
606%
60,000 600% <
i | ]
> 50,000 500% 4o
c 395Y% c
% 40,000 400% %
. (o]
@) o g ful
Z 30,000 214, — 300% O
20,000 110% 7 “’1’/\ 200%
10,000 2. 125%  100%
ng 4 226 /412 2 M9 976 1,218
Car Motorcycle 3-Wheelers Bus

wm2020 =w2021 ==2022 w==2023 2021-22 Growth —2022-23 Growth
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FELECTRIC VEICLE ASSOCIATION OF THAILAND

5
Important Parts: ICE vs BEV =Rl Q

AlLElacine Vehicie

Gasoline Vehicle

) "\J _ Fuel Fiter Bectrse Tacten Mater '

Powny Bvrromas Coreoller

~ Thermsat Sxmers [cocling) A A ; - , - ; 1 i
(eatine) N S e o
‘ . < £3,- 7 B, & © N Traswon Bstsery Pack

Eloctronic comral mooude [ECM|

Mdc W o Ve o

daulsvnavdrAggvassasuddua (ICE Car) : daudsznaudAnyuassasudlviih (BEV Car) :

1} Battery 6) Fuelline 1) Battery (oli-electic cuxiliory Charge port) 5)  Power electronics controller
2)  Electronic control module (ECM) 7))  Fuel pump 2)  DC/DC converter. é)  Thermal system (cooling)

3)  Exhaust system: 8) Fuel tank (gasoline 3)  Hectric fraction motor. 7) Traction battery pack

4)  Fuel injection system ?)  Internal combusfion engine 4]  Onbocard charger: 8)  Transmission (electric)

5)  Fuel filer 10)  Transmission

- . - -
0 : AMINIMAATETIGARTMNTIY (ANB.) NTENTIZRIMNITH



Transition from ICE to BEV will affect supply chain @ @/_ﬂ_z

New Parts New Parts

Disrupt Parts Electrification Digital

Internal Combustion Wheels and tires « Electnc dnvetrain « ADAS and sensors
, Seats « Battery « Electronics

engine

Body « Infotainment ana
Exhaust system . » TR
Interior communication
Fuel system Climate control
Brakes booster Frame and Axles

Suspension

Steering




HOW HAS TECHNOLOGY CHANGED THE AUTOMOTIVE INDUSTRY?

1. AUTO PARTS CHANGING Type and value

ECUs/DCUS
Infotainment &

Climate communications | i
nterior
Control BOdy

Electronics

Electronics

ADAS autonomous devices Wheels & Tires

Electric and sensors

- Chassis
drivetrain
Electronics for EV ” I~ EV Parts
1/t A " Ay
= .
Y ) ,
; =
Steering Hame
‘ Brakes Seats Body
Arles High voltage
Suspension battery
Powertrain-
EV \
99 Electronics
()
24%
ECU
14%
Software
Bod o
. 6%
& e e e g 22%
o D\ e | Ewneroy o~
@ e # G SNTES

2. AUTOMOTIVE DESIGN

Modular architecture and Common platform

3. NEW PLAYER IN SUPPLY CHAIN

Oifai

._,: Koy capatilithag

Buoowss faciors

Kay fsatures of
bastinaas
player

v Cersaprant o PG of

ey ke Ayl
CEMa dtes

Al SO

+ RRD gR Rl el integrating soonyRem

el siipplern asd gilnss

= SR RS (R
+  PrOOTam MEnagEnisn

= innoyvabion ieadership with proprsiony

kv o

+  High wercal Imegraion for Eey componemis

for eourcmies of soale

+ Giratagic parinerships

< = E10 BN reverues pa
< iSlotal foofpnnd
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POTENTIAL PRODUCT CHAMPION

1. ELECTRONICS HIGH
2.1 Body
2. BODY
2.2 Interior
3. CHASSIS
_ 6.1 EV Charging Infrastructure
and Management System

t 5.2 Electronics for EV
5. EV PARTS = S

Q 4.1 Exhaust system ‘ ’

V) !
6. CHARGER m 4.4 Transmission )

8 — 4.2 Fuel system ) _ 4 \— - -G— 3.6 Wheels & Tires

< J u 5.3 High voltage battery -b 3.1 Axles

E J ( » 1.5 Infotainment &

5.1 Electric drivetrain L ) > i . icati
g 4.3 Internal combustion 7 1 1.2 Climate control J communications
E engine 1.3 ECUs/DCUs ¢ D | 1.4 Electronics devices
X ‘ ‘\J \ Y .
. (5 oy | 3.2 Brakes | 3.5 Suspension
1.1 ADAS autonomous and ( N )
Sensors : J 3.4 Steering
3.3 Frame
Note: Buble size = vaule of technology

anuiugugus NSTDA

& LOW
@ A & W enTec TECHNOLOGY CAPABILITY HIGH .,

[} v INSTITUT E
dand) ;



NATIONAL STRATEGIC R&D ROADMAP FOR NEXT GENERATION AUTOMOTIVE

TIMEFRAME SHORT (1-3 YRS.) MEDIUM (3-5 YRS.) LONG (>5 YRS)
Road . . : Digital Technology .
Air Pollution Climate Change Middle Income Tra
DRIVERS A ceident 8 Leapfrog i
) Thai manufacturers becoming Thai manufacturers becoming Global
Thai manufacturers capable of . . . .
STRATEGIC TARGET ) ) System Integrator in Next Generation Brand for Next Generation Automotive
producing High Value parts .
Automotive industry Industry
. Infotainment & ADAS, Autonomous Infotainment & ADAS, Autonomous
ELECTRONICS Components in ADAS Communications (Level 3) and sensors Communications (Level 3+) and sensors
E DC Ch
i i arger
S | EVPARTS and e R — - Electronics for EV
ustomized Battery Packing ) ) arger
a. g CHARGERS Onboard charger) battery (Mode 3) Combo
Q o
g 8 Susbension Light weight wheels eAxles Module
@ o CHASSIS Wheels Tires eAxles : o (Motor, Differential,
(& moduie Eco-Tires Axles/Driveshaff)
o
o
== Aluminum/ Interior (Triming
E BODY Exterior (Lighting, Accesorries) Composite part, console, lining, Seats Adaptive Lighting Adaptive / Safety seat
D<: Material Body lighting, mat, floor)
(7))
o Mold&Die for
[©]
S BODY light weight body
a

" A oy En ——~ THAILAND
F. ® 1 - /=~  AUTOMOTIVE ¢
ri Q{% ) Ts=N S~ INSTITUTE
A ] y _ o NSTDA




National Strategic R&D Roadmap for Next Generation Automotive : Electronics

DRIVERS
STRATEGIC
TARGET

£ PRODUCT
22 [EXISTING
% & to TARGET
W 2 TRL
< >

w

©  PROCESS

R&D PROGRAM

INFRASTRUCTURE

HUMAN
RESOURCE
DEVELOPMENT

SHORT (1:3 Y. L wewwesws) loeesws)
Road Accident Air Pollution Climate Change Digital Technology Leapfrog Middle Income Trap

HIGH VALUE - -
Componentsin Components in ADAS Infotainr'nen't & ADAS, Autonomous ADAS, Autonomous
Info. & Commu. Communications (Level 3) and sensors (Level 3+) and sensors

4 Ar A T ﬁ 1

Vehicle Dynamics and control Sensor fusion

ADAS Sensors and actuators Autonomous path planning
Automotive embedded software AT ETETTEUE S EE

Sensor and actuator testing
. Autonomous stack system
Sensor and actuator manufacturing . .
. > integration
Autonomous stack system integration Testi d Pilot
Localization and 3D HD Mapping esting and rilo
Driver behavior

System integration in
* Human Machine interface infotainment and
* Telematics, IOT and data mining
* Automotive electronics and sensor
¢ Automotive embedded software
¢ V2X communications

communications
HMI testing
V2X testing and pilot

Model, Software and * Legal framework for pilot and test in public
Hardware in-the- » CAV testing facilities
loop testing lab ¢ Cloud based computing machine (5G & 6G)

* Automotive and Mechatronic * Machine Learning & Al Engineer

¢ Automotive Software * Biomechanics and ergonomics T \
. . . s %\ NERGY = THAILAND
+ Automotive Systems Engineering ri 1@} :‘ggﬁ # ({/{mﬂmws eNnTeC! PAGE 24
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EV parts import duty exemption under current promotion

STUUASUALMSTUY .
(Drive Control Unit) Incentive
LOIG0SVUINAOULUBUGTWWA ) )
(Traction Motor) Exempt from duty on electric vehicle parts

/D imported until December 31, 2025 for assembly
e or production of new electric vehicles.

(Exclude EV conversion)

BuI00$1008$ (Inverter),
Wy Su12081008 (PCU Inverter)

QB/08 AouID0SIN0S

(DC/DC Converter)
AoUIwsaIsosdHSu
YUBUATWWAIUUIUAINOS CO Nn d itio Nn
(Electric Compressor)
1. Having a certificate from the Thailand
nuaiaod Automotive Institute that it is a component

) used for assembling or producing an electric

SHUUUSHISTaMSIUQInos

(Battery Management Unit) vehicle
2. A component exempt from duty must be
B ROt o006 used for the assembly or production of
RaESCce Chorgen electric vehicles to be completed within a
Sandu Ifvs period of one year from the date of import

(Reduction Gear)
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"Collaborating with
the National Science and Technology Development Agency”

WU SHOP

EOLE-OP. DS VWP O DT

WVHERE FPEAFDANMANCE SECME

Developing a Battery Management System usun undvy
for Electric Vehicles ECUSHOP 39N0.

Est_ablished 2023
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ECUSHOP has researched and developed two types of battery management system (BMS) equipment,

which are Centralized BMS and Dedicated BMS. In addition to developing software for managing the BMS,
ECUSHOP aims to provide battery manufacturers with the freedom to manage and configure the system

as they see fit. ECUSHOP has also collaborated with the National Science and Technology Development Agency
(NSTDA) to develop a BMS that meets both national and international standards.

Centralized BMS Dedicated BMS

Supports a maximum voltage of up to
Supports a maximum of connections.

[ )

i) W) [ty i
Node 1 Node 2| |Node 3| |Node ..

e T T e e
Battery Cell HHUWW UUUUUUL ‘ U IUUUUULYIU ][ U
-
- =
28 c —

Main BMS

Multi-node

S Y SHP

Ml BCLECP SR AT B




Main BMS

Customized BMS

Balance 28 Cell 5W BMS 21 Cell
Balance 28 Cell 1TOW

AL

From Research to Commercial

BMS 14 Cell

Est_ablished 2023

c —_—



IMD (Insulation Monitoring Device) is a state-of-the-art equipment designed

to detect high voltage leaks, ensuring user safety. It can be installed as

a stand-alone unit or integrated with a VCU over the CAN BUS system.

With immediate warning status alerts, automatic high voltage system cutoff,

and data transmission over CAN BUS, the IMD takes proactive measures to

prevent hazards and protect users. By prioritizing safety and providing peace of mind,

our IMD is the ideal solution for enhanced user protection in high voltage environments.

! naasuurasgiu IMD 100VDC/450VDC/850VDC
Report No. Equipment Under Test
(EUT) No.
siumsnaaoufiudhfiudu
Degrees of protection provided 100 VDC
by encloaures [ code) 450 VDC | 206/66-050 | ST-66-0485
IP68 850VDC
standard IEC 60529:2013
HWIUMISNAdoUNISIIVIU 100 VDC STR/66-081 | ST-66-0482
ﬁqmy.gn 70 °C 450 VDC STR/66-082 | ST-66-0483
®
gzu».ur msduaiou 450 VDC STR/66-085 | ST-66-0480
’ n '_'5” UNR-100 Rev2 850VDC STR/66-089 | ST-66-0481 PE C
Insulation monitoring device
| L2 i L1 B+ chassis B= AUgnadouNANNUNIWWALA:S1aNNsolNS (PTEC)
dgUnviuwcuudngmaasuaztinAatulagusvsa (aony.) S
U 7] %q[mp dong
H \ \ M R NS TDA
'" 30 c —
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FLECTRIC VENICLE ASSOCIATION OF THAILAND

Q&A
Thank You

Electric Vehicle Association of Thailand (EVAT)
avnavoIusualwwilng

http://www.evat.or.th
Tel : +66 86 390 3339

=

TR Ty ST TRIRG Email : contacteevat.or.th (General contact)

member@evat.or.th (Membershi
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