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Currently, the electric vehicle industry in Thailand is widely ad-

opted by consumers and has exponential expansion. This has been
proven by the overall number of electric vehicle registrations, in-
cluding PHEV and BEV models, soared by more than 2.5 times in
2022 compared to 2021, as a consequence of various government
incentives that encourage EV price reduction for consumers.

The Electric Vehicle Association of Thailand issued this maga-
zine, EVAT Directory 2022-2023, as the annual publication in the 5th
year and has been published in 3 languages: Thai, English, and Jap-
anese, to communicate diverse information on Thai electric vehicle
industry to those who are interested in. There are intriguing articles,
such as; Achievements and direction of Electric Vehicle Association
of Thailand, EVAT x EGAT Electric Motorcycle Conversion Contest for
Business Opportunity 2022 and 2023, Thailand Charging Consortium
joins charging station service providers to serve electric car users to
fullest extent, Thailand Charging Consortium, ETRAN: An invitation
to solve the long-term global challenges, EV Battery in Thailand,
Power Measurement for EV Inverter and Motor Development, Elec-
tromagnetic Compatibility (EMC) with Charging Station, Summary of
Electric Vehicle Models in Thailand in 2022, Summary of Thai EV
Registration and EVAT Directory
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By Mr.Krisda Utamote,
President of

the Electric Vehicle Association
of Thailand
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In 2022, EVAT will continue to work and coordinate
with all agencies and partners, both inside and
outside of Thailand, together with more than 390
committee members and general members of the
association. EVAT has always scheduled meetings to
update progress in various fields every month to
support and to promote the electric vehicle industry
in Thailand to grow steadily and sustainably according
to the goals set by the association.

In 2022, Thailand’s automotive industry is on the road to

recovery, following the positive trend globally. The electric vehicle
industry also has a tendency to experience similar ongoing upward
trend. In this regard, the Electric Vehicle Association of Thailand is
devoted to promote this growth through collaboration with various
agencies both domestically and internationally to create an ecosystem
suitable for the future of the electric vehicle industry.

In March 2022, the National Electric Vehicle Policy Committee
announced the support schemes to cover all types of electric
vehicles in order to push the target of ZEV registration at 50% by
2030 with measures to stimulate the use of electric vehicles, tax
restructuring, and many other details for this year. The policy, which
is aimed to promote ZEV, is noticeably more substantial, in terms of
consumer subsidies to the reduction of import taxes, excise tax, etc.

However, looking at an overview of global electric vehicle
industries, it is still in the early stages. According to Bloomberg
(BloombergNEF), a well-known energy-related industry data research
agency, indicated that in 2020, the number of commercial electric
vehicles, i.e. EV vans and EV trucks around the world, is about
400,000 units, representing around 1% share of sales, while passenger
EV cars accounted for 4%, or about 10 million vehicles. For electric
2-wheelers and 3-wheelers, the overall share of sales was about
44%, or about 260 million vehicles. EV Buse is at the level of 39%
share of sales, or about 600,000 vehicles. When looking back at the
registration statistics of electric vehicles In Thailand in 2022, it was
found that the number of registered electric cars in the category of
passenger cars, according to the Department of Land Transport, was



1,935 units, representing 0.38% of the total number of registered

passenger cars in the same year. This is quite consistent with the
overall statistical picture of the whole world that electric vehicles
are still in the early stages globally.

For the charging station statistics in Thailand, based on the status
as of July 2022, it was found that there were about 2,459 charging
outlets at about 855 locations across the country. The number of
public EV charging stations, particularly DC Fast Charge, is mainly
needed by EV users. Currently, there are approximately 1,116 DC
charging outlets nationwide. By 2025, the government aims to
expand DC Fast Charge stations to 2,200-4,400 stations in order to
provide convenience for electric vehicle users. EVAT and our
business partners, which consists of 12 public charging station
service providers, have initiated the Charging Consortium project by
signing a memorandum of understanding within the group in order
to carry out and to develop the network of charging stations and to
seek each other’s relevant cooperation. This year, EVAT expects to
see the exchange of technical information first. For the cross-network
payments, it will be the next topic of cooperation.

In addition to pushing the possibilities in every channel to meet
the needs of both users and entrepreneurs in various sectors
thoroughly This year, the association also join hands with the
Electricity Generating Authority of Thailand (EGAT) and various
sponsors to organize the EVAT x EGAT Electric Motorcycle
Conversion contest for business opportunities for the first time in
the country at Kasetsart University, Sriracha campus. There were a
total of 92 teams competing in the competition, divided into 81

teams in the academy category and 11 in the public category. The
winning team in the Academy category was “E-TECH- Motorcycle
2021” team from Eastern College of Technology (E.Tech), who
received a trophy from the Prime Minister and prize money from
the competition organizer. For the winner in the public category,
the Itimgarage X Crafting lab team received a trophy from the Prime
Minister and a prize money from the competition organizer. This is
an important step for students and the public to show their potential
in bringing electric motorcycle conversion to join the competition.
This will stimulate the electric vehicle manufacturing industry in the
country and to encourage more and more competent personnel.

In addition, EVAT has also worked with Informa Markets to
organize iEVTech academic seminars to bring new knowledge and
technology in clean energy vehicles for the 7th time. The association
is committed in supporting the movement towards a sustainable
low-carbon society through clean energy vehicles. With experts in
various fields, including infrastructure system, electric vehicles,
e-drive systems and battery technology, EVAT aims to support the
exchange of knowledge which will be beneficial to the development
of electric vehicles in the future.
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With the changing climate in Thailand resulting in pollution of
the air and the environment — especially the problem of greenhouse
gases and small particulate matter or PM 2.5 from old cars that use
diesel engines — along with plans to drive the country towards
becoming a production base for electric vehicles and parts according
to the 30@30 policy, the goal is to produce zero emission vehicles
(ZEV) for at least 30% of all automotive production within 2030. The
aim is to reduce carbon dioxide emissions from the combustion of
internal combustion engines, support the policy of carbon neutrality,
as well as being able to reduce emissions of air pollutants and
PM2.5, which affect the environment and people's health. The use
of electric vehicles is therefore a trend of vehicles that replace vehicles
using such internal combustion engines. In addition, motorcycles
are another group that has been registered quite a lot nowadays
and there are many unused car wrecks. Therefore, it is an opportunity
to convert those motorcycles into electric motorcycles in order to
encourage learning and development of general personnel including
students to gain knowledge and understanding of the modification
of electric motorcycles produced by Thai people to create concepts
and designs for producing electric motorcycles correctly and safely.
This includes the development of electric motorcycles for commercial
purposes and expanding businesses like startups.

The Electric Vehicle Association of Thailand (EVAT) is a non-profit
association. The guidelines of the association aim to promote and
support the exchange of academic knowledge in all types of electric
vehicle technology and innovation including consulting about
regulations, standards, and operations in the development of electric
vehicle technology in Thailand. The Association foresees the
opportunity to develop personnel in the field of electric vehicles in
Thailand, where the number of electric vehicle users in the country
has increased to more than doubled.

What needs to be further developed is local personnel so they
can be equipped with knowledge and skills to support the future
and open up opportunities to create jobs and create new careers
related to the electric vehicle industry. The association therefore
organizes an electric motorcycle conversion contest with the Electricity
Generating Authority of Thailand (EGAT) under the name “EVAT x EGAT
Electric Motorcycle Conversion Contest for Business Opportunity”
with the objectives 1) to create awareness among the public sector
and students about how electric vehicles impact the environment,
economy, and industry 2) to create knowledge and lay the foundation
and guidelines for the development of electric vehicle technology
in the country by Thai people for sustainable development, and 3)
to create a new business model and career in the production of
modified electric vehicles in Thailand. In this regard, such activities
will be organized in the form of training seminars for participants to
develop modified electric motorcycles and organizing a competition
in the field for testing the performance of modified electric motorcycles,
which is supported by both government and private sectors.

For the competition in 2022, there were more than 92 teams
participating in the competition, divided into 81 educational institution
teams and 11 general teams. The competition format was divided
into 2 rounds. Both were field competitions: the first round was on
April 2, 2022 and the final round was held on April 3, 2022. The
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highest prize totaled more than 100,000 baht and the winning trophy

from Prime Minister Gen. Prayut Chan-o-cha. The second runner-up
received a prize worth 50,000 baht and the third runner-up received
a prize money worth 30,000 baht, and the special prize — the public
favorite award — was a trophy from the EVAT.

In this competition, the organizing committee organized the
competition field divided into 10 main stations, namely station 1:
car acceleration test, station 2: maintaining speed, station 3: braking
distance test, station 4: car assembly test, station 5: steering test
around the cones, station 6: test for going up the slope, station 7:
riding in the winding lane between the cones, station 8: riding
through the speed bumps, station 9: energy measurement, and station
10: the water protection measurement station.

The competition ended on April 3. All the teams, which were
divided into groups, won a total of 7 prizes. The teams in the first
group included the E-TECH-Motorcycle 2021 team from the Eastern
College of Technology (E. Tech), which received the first prize and 3
prizes in the educational group category. The team also received a
trophy from Prime Minister General Prayut Chan-ocha with a prize
money of 100,000 baht. The first runner-up was the Trat Technical
College team, which received a prize money of 50,000 baht and the
second runner-up was Team BB5 from King Mongkut's Institute of
Technology Ladkrabang, receiving a prize worth 30,000 baht. The
second group included the team that won the general public category.
The winner of this group was the Itimgarage X Crafting lab team,
receiving a prize of 100,000 baht and a trophy from Prime Minister
General Prayut Chan-o-cha. The second best place was the Pari
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automotive team, receiving a prize worth 30,000 baht. Furthermore,
the E-TECH-Motorcycle 2021 team from the Eastern College of
Technology (E. Tech) also received a special prize called the public
favorite award, which was a trophy from the EVAT.

Currently, the association has set to organize the 2nd EVAT x EGAT
Electric Motorcycle Conversion Contest for Business Opportunity:
"E-Motorcycle Conversion for Smart and Safe Ride". The winner
receives the Prime Minister's trophy and total prize money worth
more than 450,000 baht. The competition will take place on May
19-21, 2023 at Kasetsart University, Sriracha Campus, Chonburi. This
year, there are 73 teams participating in the competition, divided
into 58 educational institution teams and 15 general public teams.
The association has received cooperation from various agencies and
institutions such as EGAT, Department of Land Transport, Thailand
Automotive Institute, Chulalongkorn University, Rajamangala University
of Technology Thanyaburi, Thailand Energy Storage Technology
Association (TESTA), Electrical and Electronic Product Testing Center
(PTEC), E-Tran (Thailand) Co., Ltd., Innovapac Co., Ltd. and Moto EV
Co., Ltd. These agencies and institutions help the association to
organize training sessions on various topics related to electric vehicles,
as well as coming up with the competition rules for teams that
applied to participate in the competition on 12-13 January 2023.

AnmmaraasvesauIAula g
For more information, please visit
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Figure 1 shows an example of the successful information exchange of stations between different provider networks during the first phase.

The forecast of the number of electric charging stations in
Thailand is related to the cumulative number of electric vehicle
usage and the 30@30 electric vehicle promotion policy that aims to
have fast charging power supplies. In 2025, there will be 2,200 - 4,400
charging points and in 2030, up to 12,000 charging stations from all
electric charging station service providers that will offer the country
with the highest number of charging stations in ASEAN in the future.

There are currently 12 electric charging station service providers,
each of which has different usage patterns and marketing approaches.
The service is mainly provided by the mobile phone application of
each provider, which operates independently and only connects to
a charger within its own network.

The problem that directly arises with the users is that they have
to download the applications of all providers on their mobile
phones, including having to register and set up payment for every
app or even have to top up money in each of them. In case of
traveling to each place and accessing any station, you must open
the application of that service provider only. This makes it inconvenient
to use and difficult to plan long-distance trips when each application
only displays its own station.

The Electric Vehicle Association of Thailand (EVAT) has
acknowledged such problems and has initiated a cooperation project
to introduce the joint usage of each charging station network or
Thailand Charging Consortium in order to prepare the service for
electric vehicle users that are likely to skyrocket nationwide. It is a
collaboration of charging service providers from government agencies
and private sectors for electric car drivers — plug-in-hybrid electric
vehicles and battery electric vehicles. Those who plan to switch to
zero-emission electric vehicles can also be ensured access to more
distributed charging stations in public places under the three objectives
of the collaboration to develop a system to connect the use of
charging stations across the networks. The objectives are
1. to allow electric vehicle users to use the charging service in all
networks and have a standardized service system.

2. to jointly seek cooperation that allows electric vehicle users to
use tools such as cards, QR codes, programs, or other devices to
recharge across the networks without being limited to any network.
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Figure 2 is information of all public charging stations in Thailand
classified by service provider networks and charger types

3. to develop a connection of payment systems for electric vehicle
users who acquire services from different networks that can manage
both income and expenses for business alliance networks fairly
through the application services from the members of the Charging
Consortium.



The association has created a Charging Consortium icon that is

a common symbol of service alliances displayed at charging stations
across the country or displayed within the application of all service
providers. The icon will ensure electric car drivers from all manufacturers
convenience in accessing charging in public places, no matter where
they are. Look for the station's Charging Consortium icon and drivers
will be able to charge instantly from the available app. The drivers
don’t have to be a member of that station network to access
charging.

For the above reasons, EVAT and a network of business partners
have entered into a Memorandum of Understanding (MOU) in terms
of cooperation to connect the common use of each network of
charging stations for plug-in hybrid electric vehicles (PHEV) and battery
electric vehicles (BEV) to implement and coordinate to develop
charging station networks and other related cooperation approaches
for the best benefit of electric vehicle users that is an access to
cross-network charging services in all networks.

The first MOU, signed on March 16, 2018, consists of 17 electric
charging station networks, namely Electricity Generating Authority of
Thailand, PTT Public Company Limited, Bangchak Corporation Public
Company Limited, GLT Green (Thailand) Co., Ltd., The Fifth Elements
International Co., Ltd., Evolt Technology Co., Ltd., Gridwhiz (Thailand)
Co., Ltd., EV.F. (Thailand) Co., Ltd., Schneider (Thailand) Co., Ltd.,
FOMM (Asia) Co., Ltd., SAIC Motor-CP Co., Ltd., Volvo Cars (Thailand)
Co., Ltd., AAS Auto Service Co., Ltd., Risen Energy Co., Ltd., BMW
(Thailand) Co., Ltd., Inscape (Thailand) Co., Ltd., and Haupcar Co., Ltd.
During the timeframe of the first MOU, the working group studied
and compared technologies related to cross-network charging and
studied lessons leamned in the countries that have already implemented
the said charging approach.

The second MOU, signed on 25 July 2020, consists of 11 electric
charging station networks, including the Electricity Generating Authority
of Thailand, the Metropolitan Electricity Authority, the Provincial
Electricity Authority, and PTT Public Company Limited, PTT Oil and
Retail Business Public Company Limited, Gridwhiz (Thailand) Co., Ltd.,
Evolt Technology Co., Ltd., Mahanakorn Energy Co., Ltd., GLT Green
(Thailand) Co., Ltd., Chosen Energy Co., Ltd., and The Fifth Element
International Co., Ltd. The working group collects data connection

protocol technologies that are widely used in major countries in
Europe and a summary of possible technologies in Thailand.
Furthermore, agencies that have preliminary readiness have initiated
the development of data connection according to the specified
standards.

The third MOU (current version), signed on 27 July 2022, consists
of 12 electric charging station networks, namely Electricity Generating
Authority of Thailand, Metropolitan Electricity Authority, Provincial
Electricity Authority, Arun Plus Co., Ltd., PTT Oil and Retail Business
Co., Ltd., Gridwhiz (Thailand) Co., Ltd., Evolt Technology Co., Ltd.,
Charge Management Co., Ltd., Chosen Technology Co., Ltd., Energy
Mahanakorn Co., Ltd., Haupcar Co., Ltd., and Great Wall Motor
Manufacturing (Thailand) Co., Ltd.. At the time of the third MOU, the
focus was on developing and testing data connections according to
standard protocols in all EV charging station networks, dividing into
3 phases:

Phase one (July 2022 - December 2022): implemented an
exchange of information about charging stations, charging head, and
online status between charging station service providers.

Phase two (January 2023 - June 2023): implements electric
charging service with cross-network payment between charging
station service providers.

Phase three (July 2023 - June 2024): launches a pilot service and
collects the results of cross-network charging services between
charging station service providers, along with applying the results for
further service improvement.

In addition, EVAT has partnered with other electric vehicle
organizations in ASEAN countries, for example:

1. Electric Vehicle Association of Asia Pacific (EVAAP)

2. Electric Vehicle Association of Malaysia (EVAM)

3. Electric Vehicle Association of Singapore (EVAS)

4. Electric Vehicle Association of The Philippines (EVAP)

In the future, the association plans to use the model based on
this international communication protocol to connect the system
to charging station service providers in neighboring countries to
facilitate drivers from all countries who want to drive a clean electric
car and travel in these ASEAN countries as well.
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An invitation to solve
the long-term global challenges

Soranun Choochut, Founder, Ceo of ETRAN (Thailand) Company Limited
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We are not delivering
more vehicle to the road,

but we are the vehicle
to deliver an impact

The great challenge of our planet in the future is a race against
time and limited resources to end carbon emissions in all dimensions.
The race to achieve this goal is similar to the era of the first outer
space race from post-World War Il superpowers, where people invested
huge amounts of money in research and development of technology
and innovations in order to be able to send items from the earth's
surface into orbit to the vast space.

Investment at that time may be viewed as a political game,
demonstration of security, and technological progress of each
country, which switched from war weapons to intellectual evolution
that promoted education that led to significant changes in all sectors.
We have probably seen pictures of the day when a rocket was
launched into the sky. There were many people sitting and watching,
looking through binoculars into the sky. The sound of joy in the
control room echoed throughout the world, the smiles for when
the mission was completed according to the goal, children's imagination
bloomed with the dream of becoming an astronaut. The intensity
of the search for extraterrestrial life or even stars that can live. This
is collectively referred to as “hope”.

The hopes for a future for all human races are intensified once
again as we have passed from the time of the industrial revolution
to the age of the space race and the age of surviving acute climate
where the main competitor is ourselves who will initiate ideas to
develop knowledge and learn to adapt, as well as creating eco
friendly business models to help delay the arrival of an irreversible
point. One important thing is our commitment to global goals and
It is our “cooperation” that will spread the results exponentially,
and be able to maintain hope for our world in the future. This can
be found in the four strategies (LESS) in which ETRAN shares its
concept as follows.

1. Lead - Start changing your lifestyle first, look for new opportunities
from internal R&D and cooperation between parts manufacturers,
as well as continuous investment to bring technologies to reduce
carbon emissions in every dimension. For example, reducing the
use of steel in parts, reducing welding and painting processes that
cause environmental impacts and using other alternative materials
instead. In addition to obtaining good innovations, it also leads to
reducing the cost of business as well.

2. Engage - Put an end to waiting by putting yourself in the process
as quickly as possible. We need to understand new types of
stakeholders. The stakeholders are our planet and the people who
live on it. We can see what we can do with the changing demands
in the change of climate. Get to understand and learn from the
stakeholders urgently.

3. Share - In the past, we often applied the innovations that we had
invented to be registered as intellectual patents in order to maintain
our competitiveness and prevent competitors from using it. However,
innovations that reduce carbon should be shared for rapid adoption,
which can bring about new businesses and continue the idea of that
product or service with partners, alliances, or even competitors. This
will lead to the distribution of costs per consumer from the
cooperation of the business sector.

4. Scale - From a business model that makes our world a better
place, we will continue to build on our leadership by expanding
and building our reach in new market segments.

One of ETRAN's intentions to operate its business on sustainability
goals is to drive a shared ecosystem, share knowledge, and strengthen
investment in technology that everyone can share. It is not a
competition solely based on general business goals, which aligns
with the concept of the “Mission-based ecosystem” that was
presented during the World Economic Forum 2021. At the event,
one of the tasks of future CEOs was to lead change — not just
waiting for the government to determine and implement it alone,
but creating a new kind of cooperation that is not possible under
traditional management — which is often limited and bound by
general business practices, trading contracts with partners, as well
as products and services with customers. What people are looking
for is collaboration to solve bigger problems and the ability to
expand the body of knowledge and to seamlessly coordinate the
needs of business and society.

When the state of COVID-19 hit, we as a whole world have
shown that we can work together. We can quickly research vaccines
and devices. We can have measures that allow all sectors to cooperate
seamlessly. We have to take lessons from the passing of COVID.
Despite the loss, we can all start again. Today, the state of global
warming is about to become a new crisis for mankind and will affect
the global economy again. Leaders of each organization should
focus on building partnerships using the following principles:

1. A strong mission - Everyone must come together to set challenging
goals, for example, how can Thailand switch to 100% clean energy
vehicles within 10 years? Let's come together to create an ecosystem
that everyone benefits from, invite various sectors including
manufacturers, suppliers, government, academia, technology
developers, investors, financial institutions, and users or customers
to participate

2. Incentivized participants - When coming together in this ecosystem,
we must ensure that everyone receives mutually beneficial financial
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An effective Mission-based Ecosystem is
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[ustrative model of a mission-based ecosystem Image: Oliver Wyman

4, Investors

and policy support for the same goal. The government must listen
and jointly create plans and measures that can concretely drive
development.

3. Complementarity - Of course we cannot know and master everything.
Therefore, cooperation of all sectors will help us obtain knowledge,
see opportunities, challenges and obstacles that will arise from the
ability of the cooperative ecosystem.

Drive the better world

ETRAN has participated in meetings to drive measures to

support electric vehicles in many forums over the past 3-4 years.
We have seen the willingness of governments and entrepreneurs to
collectively look at the future of Thailand and how they can
contribute to reducing carbon emissions from the transport sector.
Therefore, we would like to invite entrepreneurs to see the key
issues of climate action strategy, with research from BCG (Boston
Consulting Group) about the top three challenges to this issue in
the supply chain as follows.
1. Transparency: There is a lack of presentation of good quality
information to the brand's parts manufacturers, which does not
contribute to the development of product quality towards the goal
of zero carbon emissions: manufacturers will not know what they
need to do to be in line with the plans or goals of that brand. This
includes the inability to control carbon emissions from producers.

2. Supply chain participants

3. Solution partners
0 Academia

State and
) supranational
collaborators

[ ] & Non-profits
1. Orchestrator(s)

® Traditional
incumbents

® Start-ups/
disruptors

2. Cost / Performance: The contradiction between quality and cost
arose from a process change, including changing of raw materials to
reduce carbon emissions in production. There is a possibility that
the price will increase due to the small production volume, as well
as the view that it is a high-cost investment for manufacturers if
they have to reinvest in green innovation.

3. Supports: A clear lack of support in the form of government
investment in the transition, which creates a delayed state of
change for the world or measures not yet covered since it is still a
short-term support.

The eyes of the whole world that used to look together at the
sky and send encouragement to the astronauts to travel safely and
find the future in space are going to be on all entrepreneurs this
time — to see if we can make this world a better place. From the
cooperation of all sectors, how can we drive a greener ecosystem?
How challenging will the goals we set be? And will we be able to
coordinate and gather knowledge and abilities to bring that "hope"
back to mankind once again?

ETRAN would like to invite everyone to collaborate from today on.
This is the most important agenda. We — in all sectors — should
now view carbon reduction as a significant issue, create participation
with manufacturers, do it transparently, design products and services
that are environmentally friendly, and develop understanding
among internal personnel — including various partners — to be able
to walk towards the same goal.

Endnotes :

A NEW PARADIGM FOR COLLABORATION: MISSION-BASED ECOSYSTEMS
Featured in the 2021 World Economic Forum Agenda

By John Romeo, Hanna Moukanas, Anthony Charrie, Mridula Sairam, Yamuna
Subramaniam, and Juliet Kirby

BCG | The Climate Actions Companies Should Take Today

MAY 23, 2022

By Jens Burchardt, Veeronica Chau, Hubertus Meinecke, Cornelius Pieper, and
Paulina Ponce de Ledn Barido
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Figure 4: Proportion of production in the value chain of batteries for electric vehicles by countries of manufacture (1)

As a result of the “Net Zero Emissions” policy, the increase in
electric vehicles on the road has tripled in the past three years. In
2021, demand for batteries will almost double to 340 GWh in 2021
versus 160 GWh in 2020 (1). Most current electric vehicle batteries
are lithium-ion batteries, which have the highest value in various
parts of electric vehicles.

There are different types of lithium-ion batteries, usually
referred to by the material used for the positive electrode, such as
LFP (lithium iron phosphate) or NMC (Nickel Manganese Cobalt
Oxide) batteries. NMC lithium-ion can also be further classified as
high nickel (consists of high nickel content such as NMC532,
NMC622, NMC721, NMC811, NCA and NMCA) or low nickel (NMC333),
depending on the amount and proportion of nickel, manganese,
and cobalt. At present, most of the electric passenger cars in the
market mainly use high nickel type NMC lithium-ion batteries,
followed by LFP Li-ion batteries as shown in Figure 2.

In the production of lithium-ion batteries for electric vehicles,
the cell is the most valuable component of the battery, which is
worth up to 70.2% of the total battery pack price (the remainder is
8.4% battery management system, 8.4% thermal management
system, 4.3% safety parts, 4.6% electrical connection parts, 4.0%
battery pack, and 4.7% assembly (3)). The highest valued element
is the electrode material in the anode or cathode segment, with
over 30% of the intracellular material.

Due to rapidly increasing demand of raw materials for the
battery production, the supply of batteries and parts production

could not keep up with the demand. The war between Russia and
Ukraine is also a cause of the shortage. As a result, the price of raw
materials to produce batteries has increased dramatically, especially
raw materials with limited production sources such as cobalt and
nickel. These are important raw materials for the electrode in the
anode section, causing the price of battery packs to double. (Figure 3)
Source restrictions have raised concerns over the availability of raw
materials for battery production.

China is now the leading country in the production of lithium-ion
battery components ranging from mining, material processing, cell
components, battery cell production. It also produces the final
product before reaching consumers, namely electric vehicles.
(Figure 4) Many countries around the world therefore have a policy
to look for alternative sources of raw materials to produce batteries
through cooperation in the form of international partnerships,
construction of a domestic production plant for materials and cells,
investment in research and development to use cheap and easy-to-
find materials, determining cell manufacturing quality requirements
for the use of limited materials such as mandating that the battery
life of electric vehicles must not be less than 100,000 km or 5 years
(UN GTR No. 22 on In-Vehicle Battery Durability for Electrified Vehicles)
(5) and investing in finding new mineral sources and recycling of
expired battery materials. In Thailand, it is necessary to look at
management policies to promote a more complete battery production
value chain if it still aims to become an automotive manufacturing
hub in the next decade.

Endnotes :
1) IEA, “Global Supply Chain for EV Batteries,” July 2022

2) A. Konig, L. Nicoletti, D. Schroder, S. Wolff, A. Waclaw, and M. Lienkamp, “An Overview of Parameer and Cost for Battery Electric Vehicle:

2021,12(1), 21, http://doi.org/10.3390/wevj12010021

s,” World Electr. Veh. J.

3) Yole Developpement, Li-ion Battery Packs for Automotive and Stationary Applications 2020 Report

4) S&P Global Commodity Insights (2022, May 12) “Is LFP Still the Cheaper Battery Chemistry after Record Lithium Price Surge?”, accessed on 20 December 2022,
<https.//www.spglobal.com/commaodityinsights/en/market-insights/blogs/metals/051122-battery-metals-lithium-cobalt-nickel-prices>

5) UNECE (2022, April 19), accessed on 20 December 2022, <https.//unece.org/transport/documents/2022/04/standards/un-gtr-no22-vehicle-battery-durability-elec-

trified-vehicles>
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BEV

Battery Electric Vehicle
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Model

Country of Origin

Import Tax

Excise Tax

Retail Price (THB)

e-tron 55 quattro

Germany
80%
8%
5,299,000

«ry

Aud

e-tron GT quattro

Germany
80%
8%
6,599,000

P~ =

e-tron Sportback 55

quattro

Germany
80%
8%
5,499,000

RS e-tron GT quattro

Germany
80%
8%
9,599,000

i4 M50

Germany
80%

8%

5,099,000

Socket Type AC Type 2 & CCS2 AC Type 2 & CCS2 AC Type 2 & CCS2 AC Type 2 & CCS2 AC Type 2 & CCS2
Maximum Output (kW/hp) 265/360 350/476 265/360 440/598 400/544
Maximum Torque (Nm) 561 630 561 830 795
0-100 km/h (s) 6.6 4.5 6.6 3.6 3.9
Top Speed (km/h) 200 245 200 250 225
Power Consumption 238 19.2 238 202 225180
(kWh/100 km)
E-range (km) up to 446 up to 540 up to 446 up to 504 up to 521
Battery Capacity (kwh) 95 93.4 95 93.4 83.9
Max DC Fast Charge (kW) 270
More Info.
W e e

. . i7 xDrive60

Model '7,\XDS'F')‘§‘;’O GM Sport iX3 M Sport iX xDrived0 iX xDrive50 Sport
ran Lusso

Country of Origin Germany Germany China Germany Germany
Import Tax 80% 80% 0% 80% 80%
Excise Tax 8% 8% 8% 8% 8%
Retail Price (THB) 7,849,000 8,599,000 3,599,000 4,999,000 6,199,000

Socket Type

Maximum Output (KW/hp)
Maximum Torque (Nm)
0-100 km/h (s)

Top Speed (km/h)

Power Consumption
(kWh/100 km)

E-range (km)
Battery Capacity (kWh)
Max DC Fast Charge (kW)

More Info.

AC Type 2 & CCS2
400/544
745
47
240

19.6-18.4

up to 625

105.7

AC Type 2 & CCS2
400/544
745
4.7
240

19.6-18.4

up to 625

105.7

AC Type 2 & CCS2
210/286
400
6.8
180

19.5-18.5

up to 460

80

AC Type 2 & CCS2
240/326
630
6.1
200

225-19.3

up to 425

76.6

AC Type 2 & CCS2
385/523
765
4.6
200

23.0-19.8

up to 630

111.5
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ATTO 3 ATTO 3
Model Extended range Standard Range E6 ONE MUSTANG MACH-E Good Cat 400 Pro
Country of Origin China China China Thailand USA China
Import Tax 0% 0% 0% 0% na. 0%
Excise Tax 8% 8% 8% 8% n.a. 2%
Retail Price (THB) 1,199,900 1,099,900 1,390,000 499,000 n.a. 828,500
Socket Type AC Type 2 & CCS2 AC Type 2 & CCS2 AC Type 2 AC Type 2 n.a. AC Type 2 & CCS2
Maximum Output a
(KW/hp) 80 80 70/94 10/13.4 up to 480 105/143
Maximum Torque (Nm) 310 310 180 560 up to 634 210
0-100 km/h (s) 73 7.3 na. n.a. up to 3.6 8.84
Top Speed (km/h) 150 150 130 80 n.a. 152
Power Consumption
(KWh/100 km) 5.113 5.113 17.1 14.8 n.a. 16.5
E-range (km) 410 (NEDC) 410 (NEDC) 520 160 up to 505 up to 400 (NEDC)
Battery Capacity (kWh) 60.48 49.92 717 11.84 up to 91 63.139
Max DC Fast Charge
(kW) 60.48 49.92 70 n.a. n.a. 60
B
More Info. ;
=
1
Meroedes-Bene
== =0 = e o=
=<7y Zop
Model EQS 500 EP EP Plus MG4 ELECTRIC D MG4 ELECTRIC X
Country of Origin Germany / Thai China China China China
Import Tax 0% 0% 0% 0% 0%
Excise Tax 2% 2% 2% 2% 2%
Retail Price (THB) 7,900,000 761,000 761,000 869,000 969,000

Socket Type
Maximum Output (kW/hp)

Maximum Torque (Nm)
0-100 km/h (s)

Top Speed (km/h)

Power Consumption
(kwh/100 km)

E-range (km)
Battery Capacity (kWh)

Max DC Fast Charge (kw)

More Info.

AC Type 2 & CCS2

245/333
565
6.2
210

19.8-15.8

up to 783

107.8

200
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120/163
260
8.8
185

15.4

380 (NEDC)

50.3

AC Type 2 & CCS2

AC Type 2 & CCS2

120/163
260
8.8
185

15.4

380 (NEDC)

50.3

n.a.

AC Type 2 & CCS2
125/170
250
7.7
160

16

425 (NEDC)

51

88

AC Type 2 & CCS2
125/170
250
7.7
160

16

425 (NEDC)

51

88




@ T %, @
A L e =0 1=
GWM
—_ e e dw G o
Model Good Cat 400 Tech  Good Cat 500 Ultra Good Cat GT I-PACE SE Soul EV UX 300e
Country of Origin China China China England Korea Japan
Import Tax 0% 0% 0% 80% 40% 20%
Excise Tax 2% 2% 2% 8% 8% 8%
Retail Price (THB) 763,000 959,000 1,286,000 6,520,000 2,387,000 3,490,000
s AC Type 2 &
ocket Type AC Type 2 & CCS2 AC Type 2 & CCS2 AC Type 2 & CCS2 AC Type 2 & CCS2 AC Type 1 & CCS1 CHAdeMO
Maximum Output
(kW/hp) 105/143 105/143 126/171 294/400 204 150/204
Maximum Torque (Nm) 210 210 250 696 395 300
0-100 km/h (s) 8.84 8.84 8.84 4.8 7.9 7.5
Top Speed (km/h) 152 152 152 180 167 160
Power Consumption 16.5 16.5 17.9 25.2-22.0 27 5.233
(kWh/100 km) ’ ’ ' o ’
E-range (km) up to 400 (NEDC) up to 500 (NEDC) up to 500 (NEDC) 446 Up to 452 up to 300
Battery Capacity (kWh) 47.788 63.139 63.139 84.7 64 54.35
Max DC Fast Charge
(kW) 60 60 60 150 100 50
B
More Info.
(O
@ g : “::E Eii NISSAN
NETA
Model ZSEVD ZS EV X Cooper SE NETA V Leaf
Country of Origin China China England China Japan
Import Tax 0% 0% 80% 0% 20%
Excise Tax 2% 2% 8% 8% 8%
Retail Price (THB) 949,000 1,023,000 2,399,000 540,000 1,990,000

Socket Type AC Type 2 & CCS2
Maximum Output (kW/hp) 130/177
Maximum Torque (Nm) 280
0-100 km/h (s) n.a.
Top Speed (km/h) 280
Power Consumption 15
(kwh/100 km)

E-range (km) 403 (NEDC)
Battery Capacity (kWh) 50.3
Max DC Fast Charge (kw) n.a.
More Info.

AC Type 2 & CCS2
130/177
280
8.6
280

15

403 (NEDC)

50.3

AC Type 2 & CCS2
135/184
270
7.3
150

175

up to 215

32.64

AC Type 2 & CCS2
384
175
10.17
185

13.9

up to 311 (NEDQ)

38.54

50
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AC Type 1 & CHAdeMO
110/150
320
7.9
144

34

up to 311 (NEDC)

40

50
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Taycan 4 Cross

Model Taycan Taycan 4S Taycan GTS Taycan Turbo Taycan Turbo S Turismo
Country of Origin Germany Germany Germany Germany Germany Germany
Import Tax 80% 80% 80% 80% 80% 80%
Excise Tax 8% 8% 8% 8% 8% 8%
Retail Price (THB) from 6,450,000 from 7,550,000 from 9,050,000 from 10,200,000 from 12,000,000 from 6,850,000
Socket Type AC Type 2&CCS2  ACType 2 & CCS2  ACType 2&CCS2  ACType 2&CCS2  ACType 2& CCS2  AC Type 2 & CCS2
Maximum Output (kW/hp) 300/408 390/530 440/598 500/680 560/761 350/476
Maximum Torque (Nm) 345 640 850 850 1,050 500
0-100 km/h (s) 54 q 37 3.2 2.8 5.1
Top Speed (km/h) 230 250 250 260 260 220
Power Consumption 23.5-19.6 24.0-19.8 23.3-20.3 23.6-20.2 23.4-219 26.4-22.4
(kWh/100 km) (WLTP combined) (WLTP combined) (WLTP combined) (WLTP combined) (WLTP combined) (WLTP combined)
371-444 (WLTP) 370-454 (WLTP)
E-range (km) Performance Battery  Performance Battery 439-504 (WLTP) 435-507 (WLTP) 440-468 (WLTP) 416-490 (WLTP)
. 79.2 79.2
Battery Capacity (kWh) Performance Battery  Performance Battery 934 934 934 934
Max DC Fast Charge (kW) 270 270 270 270
More Info.
=
TOYOTA
Model Toyota bzaX C40 Recharge XC40 Recharge
Country of Origin Japan China China
Import Tax 20% 0% 0%
Excise Tax 8% 8% 8%
Retail Price (THB) 1,836,000 2,690,000 2,590,000
Socket Type AC Type 2 & CHAdeMO AC Type 2 & CCS2 AC Type 2 & CCS2
Maximum Output (kW/hp) 201 300/408 300/408
Maximum Torque (Nm) 337 660 660
0-100 km/h (s) 75 4.7 4.9
Top Speed (km/h) 160 180 180
Power Consumption
(KWh/100 km) 14.3 19.9 20.5
E-range (km) 330 450 437
Battery Capacity (kwWh) 714 69 78
Max DC Fast Charge (kW) 268 150 150
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Model

Country of Origin
Import Tax

Excise Tax

Retail Price (THB)
Socket Type
Maximum Output (kW/hp)

Maximum Torque (Nm)

0-100 km/h (s)
Top Speed (km/h)

Power Consumption
(kWh/100 km)

E-range (km)

Battery Capacity (kwh)

Max DC Fast Charge (kW)

More Info.

Model

Retail Price (THB)

Socket Type
Engine

Combined Output
(kW/hp/rpm)

Combined Torque
(Nm/rpm)

0-100 km/h (s)
Top Speed (km/h)

Combined
Consumption (km/1)

E-range (km) - WLTP
Battery Capacity
(kwh)

More Info.

Taycan 4S Cross
Turismo

Germany
80%
8%
from 7,950,000
AC Type 2 & CCS2
420/571
650
4.1
240

24.8-21.3
(WLTP combined)

415-490 (WLTP)

934

270

Taycan Turbo Cross
Turismo

Germany
80%
8%
from 10,400,000
AC Type 2 & CCS2
500/680
850
33
250

24.2-21.2
(WLTP combined)

100-120

93.4

TTE 500

Thailand
0%
8%

490,000
AC Type 2
5.5/7.4
n.a.
n.a.

60

440-468 (WLTP)

11

n.a.

Al

Model 3

China
0%
8%
up to 2,309,000
AC Type 2 & CCS2

up to 562
up to 660
up to 3.3

up to 261
16.6
up to 602

up to 82

up to 250

e

Model Y

China
0%
8%
up to 2,509,000
AC Type 2 & CCS2

up to 562
up to 660
up to 3.7

up to 250
na.
up to 543

up to 82

up to 210




Model

Retail Price (THB)

Socket Type
Engine

Combined Output

330e M Sport

2,949,000
AC Type 2

2.0L 4-cylinder
petrol engine

530e M Sport

3,809,000
AC Type 2

2.0L 4-cylinder
petrol engine

750e xDrive M Sport

6,899,000
AC Type 2

3.0L 6-cylinder
petrol engine

i ¢

X3 xDrive30e M Sport

3,839,000
AC Type 2

2.0L 4-cylinder
petrol engine

X5 xDrived5e M Sport

5,219,000
AC Type 2

3.0L 6-cylinder
petrol engine

(KW/hp/rpm) 215/292 215/292 360/489 215/292 290/394
Combined Torque 420 420 700 420 600
(Nm/rpm)
0-100 km/h (s) 58 59 4.8 6.1 5.6
Top Speed (km/h) 230 235 250 210 235
Combined
Consumption (km/U) 47.6 55.6 55.6 35.7 43.5
E-range (km) - WLTP up to 59 up to 52 up to 85 up to 47 up to 80
Battery Capacity
(kWh) 12 12 22.1 12 24
More Info.
BENMTLEY EWM
ATER
s aaw e o5 Sme =
Model Flying i@ﬂ”’(\j"umner SF90 Stradale SF90 Spider 296 GTB 296 GTS H6 PHEV
Retail Price (THB) from 19,000,000 na. na. na. na. 1,699,000
Socket Type AC Type 2 n.a. n.a. n.a. n.a. AC Type 2 & CCS2
Engine 2.9L Vé6-cylinder 4.0L 8-cylinder 4.0L 8-cylinder 3.0L 6-cylinder 3.0L 6-cylinder 1.5L 4-cylinder

Combined Output
(KW/hp/rpm)

Combined Torque
(Nm/rpm)

0-100 km/h (s)

Top Speed (km/h)

Combined
Consumption (km/1)

E-range (km) - WLTP
Battery Capacity
(kwh)

More Info.

petrol engine

400/544

750

4.3
285
3.3 /100 km (WLTP)

41

18
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petrol engine

735/986/8,000

800/6,000

25

340

16.4

petrol engine

735/986/8,000

800/6,000

25

340

16.4

25

petrol engine

610/819/8,000

740/6,250

29

330

15.6

petrol engine

610/830/8,000

740/6,250

29

330
15.4
n.a.

7.45

(=157

petrol engine

240/326

530

n.a.

n.a.
200

201 (NEDC)

34




Model

Retail Price (THB)

Socket Type
Engine

Combined Output

Bentayga Hybrid

from 13,400,000
AC Type 2

3.0L V6-cylinder
petrol engine

Bentayga S Hybrid

from 14,700,000
AC Type 2

3.0L Vé6-cylinder
petrol engine

\w,

BENTLEY

Bentayga Azure
Hybrid

from 15,200,000
AC Type 2

3.0L V6-cylinder
petrol engine

Flying Spur Hybrid

Flying Spur Azure
Hybrid

Flying Spur S Hybrid

from 14,400,000 from 16,000,000 from 16,600,000

AC Type 2 AC Type 2 AC Type 2

2.9L Vé6-cylinder
petrol engine

2.9L Vé6-cylinder
petrol engine

2.9L V6-cylinder
petrol engine

(KW/hp/rpm) 340/462 340/462 340/462 400/544 400/544 400/544
Combined Torque 700 700 750 750 750 750
(Nm/rpm)
0-100 km/h (s) 53 53 53 4.3 4.3 4.3
Top Speed (km/h) 254 254 254 285 285 285
Combined
Consumption ( 0 N/A N/A N/A 3.3 /100 km (WLTP) 3.3 /100 km (WLTP) 3.3 /100 km (WLTP)
E-range (km) - WLTP a5 45 a5 41 41 41
Battery Capacity
(kwh) 18 18 18 18 18 18
More Info.

G

.

e ABDVE £ DEYDNC

Model E-PACE Bentayga Azure Hybrid NEW RANGE ROVER DEFENDER DISCOVERY SPORT

Retail Price (THB)

Socket Type
Engine

Combined Output
(KW/hp/rpm)

Combined Torque
(Nm/rpm)

0-100 km/h (s)

Top Speed (km/h)

Combined
Consumption (km/1)

E-range (km) - WLTP
Battery Capacity
(kwh)

More Info.

from 3,700,000
AC Type 2

1.5L 3-cylinder petrol
engine

227/309/5,500

540/1,600-4,500
6.5
216

7.21/100km

62

F-PACE
AC Type 2

2.0L d-cylinder petrol
engine

297/404/5,500

640/1,500-4,400

53

240

2.41/100km

53

from 9,999,000

AC Type 2

324/440/5,500-6,500

620/1,500-5,000

3.0L 6-cylinder petrol
engine

from 6,999,000 from 4,299,000

AC Type 2 AC Type 2
2.0L d-cylinder petrol 1.5L 3-cylinder petrol
engine engine
297/404/5,500 227/309/5,500

640/1,500-4,000 540/2,000-2,500

6 5.6 6.2
225 191 209
9.31/100km 9.91/100km 7.21/100km
113 52 60
38.2/31.8 15.397 12.17
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Model

Retail Price (THB)

Socket Type
Engine

Combined Output

RANGE ROVER
EVOQUE

from 4,999,000
AC Type 2

1.5L 3-cylinder
petrol engine

ARDVE & OEYDNC

S

RANGE ROVER
SPORT

TBC
AC Type 2

2.0L 4-cylinder
petrol engine

VELAR

from 5,300,000
AC Type 2

3.0L 6-cylinder
petrol engine

E300e

from 3,299,000
AC Type 2

2.0L 4-cylinder
petrol engine

Mercedes-Rene

GLC 300 e 4MATIC

3,830,000
AC Type 2

2.0L 4-cylinder
petrol engine

oo

GLC 300 e 4MATIC
Coupe

4,180,000
AC Type 2

2.0L 4-cylinder
petrol engine

227/309/5,500 297/404/5,500 297/404/5,500 235/320/n.a. 235/320/n.a. 235/320/n.a.
(KW/hp/rpm)
Combined Torque 540/2,000-2,500 640/1,500-4,000 640/1,500-4,000 700/n.a 700/n.a 700/n.a
(Nm/rpm) ’ ’ ’ ’ ’ ’ - e -
0-100 km/h (s) 6.4 6.3 5.4 57 5.4 58
Top Speed (km/h) 213 220 209 250 230 230
Combined
Consumption (km/U) 21/100km 9.31/100km 2.41/100km 435 40 40
E-range (km) - WLTP 62 51 53 a9 48 a8
Battery Capacity
(kWh) 12.17 13.1 13.686 135 13.5 13.5
More Info.
3
PORSCHE
T g P g L e

ﬂ a 6 a B a_ O a6

Model Cayenne Turbo S Panamera 4 E-Hybrid Panamera 4 E-Hybrid Panamera 45 E-Hybrid Panamera Turbo S

Retail Price (THB)

Socket Type
Engine

Combined Output
(KW/hp/rpm)

Combined Torque
(Nm/rpm)

0-100 km/h (s)

Top Speed (km/h)

Combined
Consumption (km/1)

E-range (km) - WLTP
Battery Capacity
(kwh)

More Info.

E-Hybrid

from 17,800,000

from 7,450,000

Sport Turismo

from 7,650,000

from 8,550,000

E-Hybrid

from 17,800,000

AC Type 2 AC Type 2 AC Type 2 AC Type 2 AC Type 2
4.0L 8-cylinder petrol 3.0L 6-cylinder petrol 3.0L 6-cylinder petrol 3.0L 6-cylinder petrol 4.0L 8-cylinder petrol
engine engine engine engine engine
500/680 340/462 340/462 412/560 515/700
900 700 700 750 870
3.8 4.4 4.4 3.7 3.2
295 280 280 298 315

4.0-3.8 |/100 km (WLTP)

39-40 km (WLTP EAER)

179

*EAER - Equivalent all-electric range

521
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179

2.5-2.0 1/100 km (WLTP)

49-56 km (WLTP EAER)

2.7-2.1 /100 km (WLTP)

47-54 km (WLTP EAER)

179

2.8-2.2 /100 km (WLTP)

46-53 km (WLTP EAER)

17.9

2.9-2.3 /100 km (WLTP)

48-50 km (WLTP EAER)

17.9




Model

Retail Price (THB)

Socket Type
Engine

Combined Output
(KW/hp/rpm)

Combined Torque
(Nm/rpm)

0-100 km/h (s)

Top Speed (km/h)

Combined
Consumption (km/1)

E-range (km) - WLTP
Battery Capacity
(kwh)

More Info.

<

Mercedes-Rene

o0 e

)

GLE 350 de 4MATIC S580e HS PHEV D
4,860,000 7,380,000 1,299,000
AC Type 2 AC Type 2 AC Type 2

2.0L 4-cylinder petrol

3.0L V6-cylinder petrol

1.5L Turbo 4-cylinder

il .

-

HS PHEV X

1,379,000
AC Type 2

1.5L Turbo 4-cylinder

engine engine petrol engine petrol engine
235/320/n.a. 375/510/n.a. 209/284/n.a. 209/284/n.a.
700/n.a. 750/n.a. 480/n.a. 480/n.a.
6.8 52 7.5 7.5
210 250 200 200
90.9 83.3 66.7 66.7
100 112 67.0 (NEDC) 67.0 (NEDC)
8.8 28.6 16.6 16.6

@t

PORsCHE

.
Cayenne E-Hybrid

from 6,450,000

AC Type 2

3.0L 6-cylinder petrol

engine

340/462

700

5.0

253

3.7-3.1 /100 km (WLTP)

41-44 km (WLTP EAER)

179

Model

Retail Price (THB)

Socket Type
Engine

Combined Output
(KW/hp/rpm)

Combined Torque
(Nm/rpm)

0-100 km/h (s)

Top Speed (km/h)

Combined
Consumption (km/1)

E-range (km) - WLTP
Battery Capacity
(kwh)

More Info.

-
S60 Recharge
from 2,190,000

AC Type 2

2.0L 4-cylinder
petrol engine

S90 Recharge

3,290,000
AC Type 2

2.0L 4-cylinder
petrol engine

V60 Recharge

from 2,290,000
AC Type 2

2.0L 4-cylinder
petrol engine

343/460/n.a. 343/460/n.a. 343/460/n.a.
709/n.a. 709/n.a. 709/n.a.

4.5 4.6 4.5

180 180 180
7.4 7.4 7.4
90.2 98.2 90.2
18.8 18.8 18.8

[oR=<o)

XC40 Recharge

from 2,090,000
AC Type 2

1.5L 3-cylinder
petrol engine

195/262/n.a.

425/n.a.

73

180

43.5

44

XC60 Recharge

from 2,990,000
AC Type 2

2.0L 4-cylinder
petrol engine

343/460/n.a.

709/n.a.

4.8

180

XC90 Recharge

from 3,990,000
AC Type 2

2.0L 4-cylinder
petrol engine

343/460/n.a.

709/n.a.

53

180
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ELECTRIC MOTORCYCLE

polaoslsATWWA

Source: https://data.thaiauto.or.th/auto/motorcycle-stat
/motorcycle-registration/stat-motorcycle-registration.html

P e
AJS\/BIKE
o

I & dm 4 &

Model A-88 A-89 C-Like
Retail Price

(THB) 37,900 38,900 45,900
Charge Mode mode 1 mode 1 mode 1
Electric

Motor (W) 400 400 2,000
Top Speed

(km/h) 25 25 60
E-range (km) 40-50 40-50 up to 120
Battery Type Lead-Acid Lead-Acid Lead-Acid
Battery

Capacity 20 20 20
(Ah)

More Info.

Model DoubleAce G-Five HANNAH
Retail Price

(THB) 79,900 79,900 42,900
Charge Mode mode 1 mode 1 mode 1
Electric

Motor (W) 2,000 2,000 1,000

Top Speed

(km/h) 80 80 65
E-range (km) up to 120 up to 120 up to 70
Battery Type  Lithium Lithium Lithium
Battery

Capacity a2 a2 20

(Ah)

More Info.

EVAT DIRECTORY 2022-2023
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54]

MINE PLUS Rayman Saber Tiger S-9 S-10 T-88
73,900 49,900 103,900 13,900 19,900 20,900
mode 1 mode 1 mode 1 mode 1 mode 1 mode 1
1,200
(BOSCH 2,000 2,000 350 500 500
MOTOR)
60 55 80 30 25-40 25-40
65-75 up to 70 up to 150 up to 40 30-40 30-40
Lithium Lead-Acid Lithium Lead-Acid Lead-Acid Lead-Acid
28 35 28 12 12 12
deco o
e il [ ETRARM
i . : ® ¥ » & P
Luciano MaxOne SOFIA Super Ace SUSU MYRA
39,900 65,900 39,900 52,900 73,900 from 69,500
mode 1 mode 1 mode 1 mode 1 mode 1 mode 1
1,000 2,000 1,000 2,000 3,000 4,000
65 80 65 80 90 120
up to 70 up to 80 up to 70 up to 80 up to 150 up to 250
Lithium Lithium Lithium Lithium Lead-Acid n.a.
20 30 20 30 50 51
EFZE
[




Model

Retail Price
(THB)

Charge Mode
Electric
Motor

W)

Top Speed
(km/h)

E-range (km)
Battery Type
Battery

Capacity
(Ah)

More Info.

Model

Retail Price
(THB)

Charge Mode

Electric
Motor (W)

Top Speed
(km/h)

E-range (km)
Battery Type
Battery

Capacity
(Ah)

More Info.

4
A303

35,900

mode 1
1,000

55

70-100

Lead-Acid

20-22

CIAO

49,700

mode 1
2,000

60

up to 60

Lithium

20

-

Xy

A500 Edition

53,

900

mode 1

1,200

7

0

up to 100

Lead

-Acid

22

MACARON

39,800

mode 1

1,200

65

up to 70

Lead-Acid

20

@I—IEEI'I

MOBILA G MOBILA S
92,200 89,900
mode 1 mode 1

3,000 3,000
70 70
n.a. n.a.

Lithium Lithium
30 30
==
=,
=

NINA Q305

34,900

mode 1

500

50

70-80

Lead-Acid

WINGS

95,700

mode 1

3,000

70

n.a.

Lithium

30

PAOC PAO

17,900

mode 1

350

30

45

Lead-Acid

12

TIGER X6

78,000

mode 1

1,800

65

up to 90

Lead-Acid

20

Ul MAX XIOMA U1+ CE-04
64,900 35,900 859,000
mode 1 mode 1 mode 2
1,500 800 31 kw
60 a5 120
up to 70 60-70 up to 130
Lithium NMC Lead-Acid Lithium-ion
20 20 8.5

KAVALLO
EASY WATT

55,000

mode 1

2,400

55

65-70

Lithium

20

KAVALLO
MINI
SCOOTER

48,900

mode 1

1,600

50

60-65

Lithium

20

KAVALLO  SUPERSOCO  SUPERSOCO  SUPERSOCO

VESPAL CPX CUX TCMAX
69,900 149,900 97,900 167,000
mode 1 mode 1 mode 1 mode 1
3,000 4,000 2,788 3,500
60 90 65 95
65-70 72 65-70
Lithium Lithium Lithium Lithium
20 45 30 a5
E*nE
&
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Model N1

Retail Price

(THB) 98,000

Charge Mode mode 1

Electric
Motor
W)

Top Speed 65
(km/h)

E-range (km) 80
Battery Type Lithium
Battery

Capacity 29
(Ah)

More Info.

i d=

R88X

Model R88E

Retail Price
(THB) 21300

Charge Mode mode 1
Electric
Motor
W)

1,000

Top Speed

(km/h) 0

E-range (km) up to 80

Battery Type Lithium

Battery

Capacity 20
(Ah)

More Info.
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66,900

mode 1

2,000

90

up to 90

Lithium

30

NGT Sport

109,000

mode 1

3,000

82

up to 110

Lithium

26

mg,;”
RVLAA
CUTE

33,900

mode 1

800

50
up to 65

Lead-acid

THAILAMD

a(}% é(-"o

NQi GT Sport M1 Maji+ Sport
154,900 95,000 76,900
mode 1 mode 1 mode 1
3,000 1,200
80 55 45
80-120 100 60-70
Lithium Lithium Lithium
60 32 31
EFE
s
et
—
DRAGON GORILLA PANTHER SAILFISH
3000w GRL-200L PNT-300L SFH-150Ls
n.a.
mode 1 mode 1 mode 1 mode 1
3,000 2,000 3,000 1,500
80 80 95 75
110 (Model S) 80 (Model S) 80 (Model S)
130 (Model M) 140 (Model M) 100 (Model M)
up to 100 160 (Model L) 185 160 (Model L)
190 (Model L) 200
(Model XL) (Model XL)
Lithium Lithium Lithium Lithium
22 30 30 20
EE
O F




snanudolwwn

EV003
TUK TUK

EV004
TUK TUK

EV002
TUK TUK

003EV
DISABLED
80-100
72V 100 AH
4 Kw, 6 Kw, 8Kw
70
i

270,000 / 280,000 / 298,000 / 350,000

wanuazdndmhelag USEm e Aweimes dulundu $1in
www.tkiinnovation.co.th

CARGO GT
100-150
72V 200 AH
7 Kw
30/45/50
4-6

400,000-450,000

(=5

Nex 2

100-130
76.8 V 135 AH
7 kw
70
0.5
437,000
nanlng: U3EM nese gLﬁElJJﬂg% iaEmY)

3

Indmnelag: USEN U 1ind welmes 31n

gnéman: Ju Nex 2 3sbiusnnslu MuvMi, aeuln wazlssususnnndn
400 AY

https://www.biznexmotor.com/

Mini WW

40-50
60v 45AH
1.5 Kw
40
35

99,000 (lead acid)
157,000 (lithium ion phosphate)

e

Ot



THAILAND ELECTRIC VEHICLE
CURRENT STATUS

iation of Thailand

Lt n et

Hew Number u'F xEV Heglstratlﬂn Between 2013 2022

st iu U iwwrnoom: 0l «H3yol 2561-2565

64,035
60,000 e
.‘EE. 50,000
=
’E 40,000 35,740
i A0ETH
“E 30,000
£ 20,816 M Cor (8,678) M Cor (10,330 M Cor (63,568)
E 20,000 snoun st snipurl
B Motorcycle [9,912) M Hotorcycle (0} B Motorcycle (456)
L A SORANSEUEU sOEnsEsU SNANSLTULAUL
10,000 5,781 0 Tuk Tuk (226) + Tuk Tuk (0) " Tuk Tuk {0)
snaLD ST SNAIED
B Bus (976) B 8us () ®gus iy
] SOINHAIS snlnBAs snfouas
2021 2022 W Truck (24] W Truck (0} B Truck [0}
31 Dec 2022 NEESY! TR S

W BEY mPHEY s HEV = HEV/PHEY

Ac:umulnted Numbur af xEV Registration Eetwun 2&13-2022

Accumulnted Number of xEV Registration in 2022

R LEFUATWY

As ol 31 December 2022

L BEV | PHEV ] | HEV
300,000 32.081 42 415 259 812
259,812
250,000
i)
= 196,582
= 200,000
% 153,184 162081
g 150000 455631
%
5 100,000 W Cor 03.805] W Cor (42.415] W Cor (250,787)
g s snwiur & s
B Motorcycle (V65400 W Motorcycle (D) Motorcycle (9,023
é‘ 50,000 24, 1.1 32.-031 SOHNSArLE SORNSELEUG srnsuuul
| Tuk Tuk (498) 4 Tuk Tuk (0) % Tuk Tk (0)
14 2 5, Ao Ao snawsio
0 ] b nziz) = :1?.;-. i) = nsnuilm
SN TS ERT 15 1S
2018 L A0 o 2211021 B Truck (26 B Truck (0} B Truck [0}
wBEV WPHEV =HEV ® HEV/PHEV ¢ RE ) Sty soussn

Approximately 1,212 Stations
Us:uicu 1,212 ukv



NUMBER OF ELECTRIC VEHICLE CHARGING STATIONS IN THAILAND

by Electric Vehicle Association of Thailand

Data as of 31 Dec 2022

Number of Qutlets | K1y

Service Providers ' Number of Locations @ @ @ @
pcess2

glRuans | A WIMIHY

DCCHAdeMO  ACTYPE2 TOTAL

@ 576 - 579 1,155
@ 45 13 421 479
@ 33 : 422 455
=\/" @ 117 95 177 382
@ 191 137 74 402
m @ 90 5 75 170
m @ 1 1 362 364
o S
@ 2 2 51 55
@ 14 10 124 148
o . - 18 18
0 1
@) GWM o



POWER

MEASUREMENT

for EV Inverter and Motor Development
nsJamavoiufuniswouunuaiaasia:aunosiaos d1ksSusnusudiwwg

T8 wA.as. YUz WHeanuade
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By Dr.Chana Yiangkamolsing

Academic Committee, Electric Vehicle Association

mmmmwanaaqﬂsmwswmaqquzynunﬁlﬁuwamulvslﬁwsummuaum
1W°71”|ﬂamst.wuﬂsuawﬁmwmmiuuusuuLﬂaauummamauammmm
ssuvtundeunawmed Wewaunsyuuiundeunand Sududesiamds
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ﬁunaim%ﬁﬁmﬁ@mﬁﬂﬁw nsUssdiumaluladlmlivariifeanisnsta
WAty BaTulutenisniiluefin

Two key challenges facing electrification are increasing the efficiency
of motor drive systems and decreasing their size. To resolve these
issues, it is necessary to accurately measure the input and output
power of the inverters in these systems as well as the power of
their motors, and to use those measurements to calculate efficiency
and loss. Recent widespread adoption of wide-bandgap (WBG)
semiconductors manufactured from materials such as SiC and GaN is
driving efforts to increase inverter switching frequencies and to develop
lower-loss designs. Evaluating these new technologies requires more
precise power measurement over a broader band than in the past.

Battery bC

Ly
U 1 szuudeiiga ves BEV
Fig.1 Power Train of BEV

1. POWERTRAIN ARCHITECTURE IN XEV

A01UNUNTIUTTUUAINIA9 U XEV

JUT 1 wansiegassudsadlusasudlniiuunnes (BEV) diusgnaundnlussuudeings BEV Aeuunaes duniesimes uazuewnes uowmes
lu BEV Fuindoulaeldndsnunifiulilununmeivessosud wumnesavdmdsnuliinszuanse OOUSBunesinesinedunenasiilaonslals
Faiinslidunefnefiouvanedimnvesuummedifudyaalihnszuaady (A0 3 wa FaashlUlilunmsduindeunewnes

Fig. 1 provides an example of a power train in a battery electric vehicle (BEV). As shown, the principal components in a BEV powertrain are

the battery, inverter, and motor. Motors in BEVs are driven using energy stored in the vehicle’s battery. The battery outputs a direct-current

(DQ) signal that cannot be used directly to drive the motor. Consequently, an inverter is used to convert the battery’s output into a 3-phase

alternating-current (AC) signal, which is then used to drive the motor

EVAT DIRECTORY 2022-2023
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Power Inverter

source

Power analyzer

JUT 2 myTausvanBnneesssuuduindieusewmes
Fig 2. Measuring the efficiency of a motor drive system
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Using high capacity battery drives up vehicle costs, and the associated increase in weight degrades energy efficiency. As a result,

manufacturers are under pressure to realize increased range by equipping their vehicles with smaller batteries. Engineers need to improve
energy efficiency by designing more efficient, lightweight, and compact powertrains. Loss in powertrains can be reduced by boosting
efficiency. More lightweight designs make possible vehicles that weigh less overall and that have lower driving loss. Furthermore, use of

more compact powertrains increases the degree of freedom with which components can be placed in vehicles while making possible body

designs with lower Cd values.

Input signal

Y

AN

ADC

Zero cross
detection

Digital filter

v
v

U 3 vdenlaezunsures N13nsI9TU Zero cross

Fig. 3 Block diagram of Zero-cross detection
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fULHY
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Fig. 2 provides a block diagram depicting the measurement of
efficiency in a typical motor drive system. As an example, Equations (1)
and (2) provide equations for the efficiency 7 and loss le shown in
Fig. 2. Pm represents the inverter’s input power, and Pout its output

power

= Pout / Pl.n (1)

P

loss m

wnpvesBunefinesuaruomesandsunlamasainan fudu e
funaszansnmuasanugydonanisiadumsansuviaiivide
indesiiofafiuonaindu semnuuanisesnainsinuazismsdiua
ylliansnsaldeniigndes iendndesdaymi Sudufonhnisin
samandontu lid1aglngldiaiesiloTaynifivrudivaredesianie
indesiionmeifiannsamuntludnuasddasiug edediinseiiids
MuuAtIIalunsAINAINa1IleN15nTIIMWMANISal Zero-cross
(dnrgud) Tugunduduna Taeiluudr dedlag aunsadedndu

L] hY
o a

dya T RnuMRNSal Zero-cross FaSeniumasiunven1sddashug

Inverter and motor output fluctuate over time. Consequently, when
calculating efficiency and loss based on measurements of multiple
locations made with separate instruments, differences in measurement
timing and calculation methods make it impossible to obtain accurate
values. To avoid this issue, it is necessary to make all measurements
simultaneously, either by using one multichannel instrument or
multiple instruments that can be controlled in a synchronized manner.
Power analyzers determine the intervals across which such calculations
are performed by detecting zero-cross events in the input waveform.

ELECTRIC VEHICLE GUIDEBOOK I



nsidenunasnistslasludimansandignilsianansaandsanldons
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Fagliannsansaduimgnisaiiiiugusluzuaduiitadeldedas
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amnuBiimsamdaudn ssuutewes 2 shddlimuedesihgauaznisaade
wdsnushlngliusednuisszrinedenthuasdondsesnidass lunsdves
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UsgdnBamuaznisaadeves xEV Hayn

— Inverter Battery Inverter2
d o o -
Motor 1 1975 : 9 TH{ Motor 2
K R - F R R
3dchannels |1 channel |1 channal 3 channels
Power analyzer

4. MULTI-INPUT POWER ANALYZER

iATRedladiATEiMauUBunAaIeYas

Generally speaking, any channel can be set as the signal for which
zero-cross events are detected, which is known as the synchronization
source. Selecting an optimal synchronization source makes possible
stable power measurement, allowing efficiency and loss to be
measured with a high degree of precision. Stable zero-cross detection
is an important factor in obtaining more stable measured values.
When the waveforms being measured are distorted, as is the case
with inverter output, it can be particularly difficult to detect stable
zero-cross events. To address this issue, most of the latest power
analyzers realize stable zerocross detection by using digital circuitry
to accomplish this important task. Digital filters and other
sophisticated signal processing techniques facilitate accurate
detection of zero-cross events in distorted waveforms. Figure 3
shows the block diagram of Zero-cross detection of Hioki Power
analyzer. In recent years, two-motor setups have been attracting
attention as drive systems for xEVs. Such systems integrate a front
motor and a rear motor into a single vehicle chassis to realize
all-wheel drive. In addition to delivering powerful acceleration, dual
motor systems provide high maneuverability and low energy loss
by allowing torque to be freely apportioned between the front and
rear wheels. In the case of a dual motor vehicle like the one shown
in Fig. 4, eight channels of power measurement are needed in order
to measure the entire XEV’s efficiency and loss.

B 50 4 mefaussavsnmssuuiundoudesmames

Fig. 4 Measuring of efficiency of two motor drive system

4 A a co w a ] PN " 9y o a | v o2 5o a
insesiioliaTeiidaLuuBunnvialeyeses HIOKI power analyzer PW 6001 #idnandeldenlunisinanuasidengssmuiudumesinuseda
dwisunewesnilsuaziadioulannes uanwisguil 5 wazedesdlolnseimduuunatetesmiunselinulunsiannuazdesgeuiudumes
Tousslndwmiunewesansiuasiadieulaninaves HIOKI power analyzer PW 6001 kansdaguil 6 vitlvinsindinis@alaslud mewmeatian1snsiadu

Zero - Cross ynluanfiinlafianisanududnasaiu

The multi-input power analyzer HIOKI power analyzer PW 6001 is connected for high-resolution measurements in conjunction with a

single motor torque sensor and pulse encoder. shown in Figure 5. and a multi-channel power analyzer integrated for high-resolution

measurements with two motor torque sensors and a pulse encoder of the HIOKI power analyzer PW 6001 is shown in Figure 6. make

measurements synchronized with zero-cross detection technique, the measured value has a higher accuracy measurement.

Blattery Inverter
¥ T
B “- "y
T:_ is
) = :
I‘- -H
POWER ANALYZER PWEDO1

Pulse

Targue
SRnEor

Also monilor lorgue and Speed pulses

JUT 5 myfardanunasUssavsamdmiugnuewmestuindoudaien
Fig. 5 Power and efficiency measurements for a single motor drive unit.
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Measurement example of
two motors

POWER ANALYZER PW6e001

JUT 6 myTardanunasUseavsandmiuynsewmesduinfouaoss

Fig. 6 Power and efficiency measurements for dual motor drive unit.

5. CONCLUSION

GEIL
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a A4 A a ¢ o

IYRELDYAVDUATIDINDIATIZNNANU Power Analyzer PW
6001 (6 channel) 38 PW 8001 ( 8 channel) Jud1dn #Anse
177 U39 Buluuwe $1ie Funudwnheedradunens
¥93 HIOKI (Usgmelne) §11 http://www.innovapack.co.th

To analyze the power of inverters and motors for the
analysis of modern electric vehicles, it is necessary to use
power measuring instruments with larger channels. In
particular, an analysis of the operation of two-motor electric
vehicles. However, to make the power measurement
even more accurate. It is also necessary to consider the
details of the power analyzer, such as the bandwidth that
can measure harmonics down to the 5th or 7th degree of
the switching frequency. And a high-precision current sensor
is also required. It is a sensor with low offset and good
temperature stability. Sensors and measuring instruments
should be able to compensate for accuracy in high frequency
applications. The measurement sampling frequency must
be greater than the analog frequency of the inverter to
make accurate measurements. For those who are interested
in the details of the Power Analyzer PW 6001 (6 channel)
or latest model PW 8001 (8 channel) , please contact
Innova-Pack Co.LTD Official dealer of HIOKI (Thailand) Co., Ltd.
http://www.innovapack.co.th
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ELECTROMAGNETIC COMPATIBILITY: EMC

anudAuldnIsdmaninia

anudniulinaudmaniai EMC) Aennuanunsavesaunsallvih
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Those who use electric cars may have
encountered problems with charging,
especially DC charging, such as the electric
charger cutting off or not being able to
charge. Charging system freeze. When the
electric charge has already been finished,
the electric charging gun cannot be pulled
out. Problems can have many causes. But
some of the causes of the problem may be
due to electromagnetic compatibility issues.
Users unsure if it is safe to electromagnetic
fields or not during charging. Check out this
article.

Electromagnetic compatibility (EMC) is the ability of electrical
equipment and systems to function acceptably in their electromagnetic
environment, by limiting the unintentional generation, propagation
and reception of electromagnetic energy which may cause unwanted
effects such as electromagnetic interference (EMI) or even physical
damage in operational equipment. The goal of EMC is the correct
operation of different equipment in a common electromagnetic
environment.

EMC pursues three main classes of issue. Emission is the generation
of electromagnetic energy, whether deliberate or accidental, by some
source and its release into the environment. EMC studies the
unwanted emissions and the countermeasures which may be taken in
order to reduce unwanted emissions. The second class, susceptibility,
is the tendency of electrical equipment, referred to as the victim, to
malfunction or break down in the presence of unwanted emissions,
which are known as Radio frequency interference (RFI). Immunity is
the opposite of susceptibility, being the ability of equipment to
function correctly in the presence of RFI, with the discipline of
"hardening" equipment being known equally as susceptibility or
immunity. A third class studied is coupling, which is the mechanism
by which emitted interference reaches the victim.
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5¥UU BackEnd lawsnumisdeansiendvinglagliidodd APP saoud
TfihAdaiinnsdeansi charging plug way charging socket wazdinns
deanstuilovenliiadesdnuszqluiiniaunasnnaiseninanissn
Uszalaih 5Ul 2 ssuumsdauszqlaiuagseuuinglain lddesdu
ssuuieliuasnsiomssaiifauuuindnlifinfnt unaonm
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Fig. 1 Definition of EMC containing Electromagnetic Interference
(EMI) means the degradation of the performance of a device or a
transmission channel or system caused by electromagnetic interference.
Electro Magnetic Susceptibility (EMS), or immunity to electromagnetic
fields. Radiated EMI, Conducted EMI and Radiated EMS through the
air, and Conducted EMS through conductors. That affects the operation
of equipment and the environment

Interference mitigation and hence electromagnetic compatibility
may be achieved by addressing any or all of these issues, i.e.,
quieting the sources of interference, inhibiting coupling paths and/or
hardening the potential victims. In practice, many of the engineering
techniques used, such as grounding and shielding, apply to all three

issues.
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i Figure 1 EMC study
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Normally, the case of a DC charger is a metal structure, and is a
closed box, and the charging cable will have a shield to protect
electromagnetic interference that may come from various sources
such as 1) Environmental conditions that may transmit radio frequency
interference. 2) Charger cable are shielded against interference, and
it is part of the cost of production. Causing some manufacturers to
use low-quality charger cables, causing charger cables to spread
electromagnetic interference. 3) Misuse and installation, such as
grounding, circuit design. causing interference, for example.

Communication technology of electric chargers in the market
today are Sim-Card and Blue Tooth. The Sim- card system to connect
the data communication of the electric charging station to the BackEnd
system or the server of the electric charging operator. An RFID card
with radio communication may also be used to operate the charging
station. Users use APP to connect with server. Or in some electric
cars, there may be a Blue Tooth system to communicate between
the car, and the electric charger and communicate to the BackEnd
system without APP. Electric vehicles also communicate through
the charging plug and the charging socket, and communicate with
each other to tell the charger to work all the time during charging
period. Figure 2. Charging system and power supply system. Both
power supply and communication systems are exposed to

electromagnetic fields all the time.
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Figure 2 Electric charging station, communication system and power distribution system.

ELECTRIC CHARGING STATIONS MUST COMPLY WITH EMC STANDARDS.

dafignuszgluirfeaduluauunnsgiu EMC

AUsENeus EVSE sessullerumnavimesumalulaglvily safisrudaensdie Ussdvsnin waemsvitnusiuiusendng BV uag EVSE feni
AamTrasnissaUsz s uussndinugs SshilufesiutssfuamutaonouasUszavsnmlusosusdqusne uazidmnine EVSE ffsnnniu
Usziuddyfenisiusesmnuiniuldmasimdnliin (EMC) wes EVSE lilduiusmummuziiagdauseginih uidssmisgunsaididnnsotind
wnsefieusdinasiolmivons iWeflandisnuseqliiinluiniiuty Tesanzegddndtuiinuiegerdouasisedou asgiu EMC il
fianiountesisassnwargnangsy dmiudusenoums EVSE msufiRmusnsgiumanivieliiulaldfeenuands Jszavinm uay
mnunhdefiovesndntas luraziniuiaimmudeivlunaauasfodsmwenusud reulazianganadlufisenumneveanmssuniumausivan
It EM) Tuanwwandeunissauszqlih BV waswslanisvmadeuaaenndeses EMC Ssdinnuddnunn sunagudderaesilage:

« EMI: Mssunumauimdninihivinliussavsamussgunsaldidnmsedndvielnihanas

« EMS: nwanansnvesszuulihuasdnnsetinduazgunsallumeihnuluanmiandesiifiedunsiminnihmudddal Aasusiamiuannsad
anasisausulallinnmssunumausimdnlih

EVSE operators must address new technology challenges. as well as safety, efficiency and synergy between EV and EVSE with the
expectation of faster charging with high power. It is necessary to guarantee safety and efficiency in different car models, and an increasing
number of EVSE vendors. The key point is EVSE’s electromagnetic compatibility (EMC) certification, not just for vehicles to be charged, but
also the many electronic devices that control our modern lives. When there are more electric charging stations, especially near residential
areas and schools, the EMC standard has evolved to protect people both the public and industry. For EVSE operators, compliance with
these standards ensures product safety, performance and reliability. At the same time, building trust in the market and brand reputation.
Before delving deeper into the meaning of electromagnetic interference (EMI) in EV charging environments and why EMC compliance testing is
so important. Let’s summarize these two acronyms briefly:

« EMI: Electromagnetic interference that impairs the performance of electronic or electrical devices.

« EMS: The ability of electrical and electronic systems and equipment to operate in their intended electromagnetic environment without
unacceptable operations reductions in electromagnetic interference.
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WHY IS EMC TESTING SO IMPORTANT?

winlan1snageu EMC 3ediaaudfisy

sl anddnuszglaihansaudesfediiAnanaduuimgn
Inihle venanildsansnsadenisudesnissuniu (emission) ioussu
vienszudluiinlvariuasln masunumasimnlnimaiannse
Favrnamsinuiinzasesgunsaiiedomaliindug waznisdeans
Bane uazenareliAnmudesiaguamusiiu somstanusmeusus
Bruduiidesseuuunaniasusasudliih msvaseuanisnuszqluih
funssunuszuumUasndsuazszuudeasvesaniisauseqluih
Fallauddy Tunideanumivendamaiiniiinlueesui 3 au @nw
aunusimdnlai BV uay EVSE wassansznusialeiesnszduinladiilily
fthelseile aunuuivanlwihfiuseignegfiaesnuszqlnihsewinems
dasealnlihnazuags (116.5 pT) Anuusswasaudluviodlagans EV anad
i 2.1 84 3.6 uT tMdelimunsdsuuadlunsviauveaeieansedu
ala uiluvaurfinelulad BV uas EVSE Aamth #n3dananningldiaies
nszAuilansslinseisuinuanildnUsyglnihsedu 2 (240 V) way
seu 3 (400 V) dldnszualaiiusegs

Tuvszmalnsunsadiiondeagindqenafidauianuiasnde
vosguUnsailrihiifeddlndfuiiinede Fesndusoslineinauusims
uwdnyaailaeseuseiniosden EMI Wieruiuladunnuuaensodi
Wulumuannsgiu

APPLICATION OF VARIOUS EMC STANDARDS

nsUszgndldunsgiy EMC ivannvane

While in use, a charging station can produce radiated emissions
caused by electromagnetic waves. It can also produce conducted
emissions as the voltage or current flows through the power cable.
These electromagnetic interferences can disrupt the proper
functioning of other electromechanical devices and wireless
communications and may pose health risks to people. With the
convergence of connected autonomous vehicles on the electric car
platform, testing charging stations against any interference with
onboard safety and communication systems is vital. Researchers
from the Technical University of Munich in Germany studied EV and
EVSE electromagnetic fields and their impact on the pacemakers
implanted in cardiac patients. The strongest electromagnetic field
was along the charging cable during high current charging (116.5 pT).
The field strength in the EV cabin was lower, at 2.1 to 3.6 uT. The
researchers found no change in the functioning of the pacemakers.
But as EV and EVSE technology advances, the researchers said
patients should be cautious around Level 2 (240 V) and Level 3
(400 V) charging stations, which use strong electric current

In Thailand, people living nearby charging station, sometimes
have questions about the safety of electrical equipment installed
near their homes. Therefore, it is necessary to measure the ambient
EMI radiation by a measuring instrument which can be guarantee
safety as standard reference.

{uan EVSE fosufimudormuauaznisiusesves EMC eusengnan feg1au snasgu IEC 61000 EMC vesglsufmuadndaialiiilels
auvmauna Josfumssumuiidusunse mdiudluligm e dmiumsdauszalnih BV wansusilassadaiiugiu Tuanigeidni Federal
Communications Commission (FCC) AruAmN1slHL EMC d@edsziufie seiunana A uag B Iadninraa A dzasounquanInwindesilenaled §3na
uazgaAMNgsY AANA B AidunnunTuniam aseuaqu EVSE luwnilegende (gasnd 1)

EVSE manufacturers must meet EMC regulatory requirements and certifications before going to market. For instance, the European IEC

61000 EMC standard defines limits intended to provide reasonable protection against harmful interference. This directive addresses EMI

issues for EV charging infrastructure products.

In the United States, the Federal Communications Commission (FCC) regulates EMC compliance. Class A limits cover commercial,

business, and industrial environments. Class B, the more stringent category, covers EVSE in residential areas (see Table 1)

TABLE 1 RADIATED EMI LIMIT CLASS A AND CLASS B

M15199 1 YAINANTISUINS Class A wag Class B

Field strength limit (dBuV/m)

Frequency of
emission (MHz)

216 - 960

above 960

N84: LearnEMC
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FCC Class A 10-meter Radiated EMI Limit
FCC Class A 10-meter IA1NANITUNS EMI

FCC Class B 3-meter Radiated EMI Limit
FCC Class B 3-meter Iaannan1suns EMI




TuuAuIAT 1103g1Y ICES-003 @91 5 Amualvigliusnisaonilda
Usegluit BV AgiRenluiiuifidamedeasisuzdesufjofnude
uun Class B winaanfigauszalninliiiluiuses Class B azdosuana
Pedeudlihauuwiminseus onadulygmld dusleudsnalild
Helvidwnaneioes EVSE IWuanudesiilunann ussinguuazanasgu
nsauszglniindidndnydug uas EMC loun:

« IEC 61851-21::2018 Amuataniviun EMC dmiudiulsznounsa
gunsalmeuenlag vesszuufinanfilflumsievieniasumwmuglwih
shendenuliihlaensareloundsnuliih (CPT) sheuswiulnihd
fifun A1UNINIZIU IEC 60038:2009 gegim 1000 V AC 39 1500 V DC
LazuFUINAGIEN 1000 V AC %30 1500 V DC lnvilnseunquis
qﬂﬂsmﬂlﬂsﬂuaﬂuasmawwsumsmiaﬂwm 1 T 2 Tvn 3 wasTvan 4

«IEC/CISPR 11, EN 55011: 1nnsgu CISPR 11 Aseupgudeinuanis
Uaeeiiigrtostunissumuvesndunnuiingluraenud 9 kHz &
400 GHz

- TL 81000: AseuAauauidfuldmsusiminliiivesiudiu
ddnvsedinddmsueueud

« ETSI EN ETSI iiussdnsuinsgiuglsy (E50) Mifeatosiu
Tnsauuiay Msunsnmnszateides LagiadetsuazuIn1sdeansnis
Bidnvsedinddu Tinesgrueynsunistesiunisdesnssuniuusiosnsn
(Radiated Spurious Emission) laun
- ETSIEN 301 szmﬂaumma 908 -x GSM
- ETSI EN 300 220 maﬂaumma 25 MHz to 1 000 MHz SRD
- ETSI EN 300 330 $2aaAuAad 9kHz to 2.4GHz SRD

In Canada, the ICES-003 Section 5 standards require EV charging
station providers operating in areas exposed to the general public
to have Class B compliance. If a charging station does not have
Class B certification, it must display a warning label cautioning users
that magnetic fields around it can be problematic. Such a warning
does not help an EVSE supplier gain market confidence. Other key
charging and EMC norms and standards include the following:

« [EC 61851-21: This EMC product standard specifies the limits of
emission and immunity (the minimum test levels) for electric road
vehicle charging systems.

« [EC / CISPR 11, EN 55011: The CISPR 11 standard covers emis-
sions requirements related to radio-frequency disturbances in the 9
kHz to 400 GHz frequency range.

+ TL 81000: This covers the electromagnetic compatibility of
electronic components for motor vehicles

« ETSI EN ETSI is the European Standards Organization (ESO)
related to telecommunications, broadcasting, and networks and
other electronic communication services. There are a series of
standards for protection against radiated spurious emissions:

- ETSI EN 301 frequency range 908-x GSM
- ETSI EN 300 220, frequency range 25 MHz to 1 000 MHz SRD
- ETSI EN 300 330 Frequency range 9kHz to 2.4GHz SRD
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Figure 3. EMC
measurements in the
laboratory.

EMC MEASUREMENTS IN THE LABORATORY AND ON-SITE MEASUREMENTS

139 EMC Tuesufjianisuaznisinluiunufiaeny

Tun1s¥n EMC aunsodaldidluosufifing daguil 3 warluitui
ummu msﬂw a m'vﬁumswﬂu‘waqﬂgummﬂuﬂumdmawaaﬂgw
nstuiftansnsansanaou EMC 2ulURs EMI uag EMS . an il
uazdlannsetind waz PTEC awmw. Feflgunsallumsia EMC Aviuae
i’nﬂﬂﬁqmﬁaaﬂ'lu%’mmmummsmusmqﬁ%aaﬁua duituiivina g8
aunsaidenliiedomsiatn EMC WUUNANY (handheld) tiofumunas
fudin EMI way Auusswarauifiadieduninssuuesaniiidalse
Iylihfivdesmissuniusenan damasumumshauvesgunsalsine uas
gueunsiovesiileglndidss

In measuring EMC, it can be measured both in the laboratory as
in Figure 3 and on-site area as in Figure 4. For laboratory measurements
in Thailand, there are leading laboratories that can servicer EMC,
including EMI and EMS. Electrical and Electronic Institute, and PTEC,
NSTDA, which has modern EMC measurement equipment, as well
as issuing certificates according to various requested standards. For
work site area, Users can choose to use a handheld EMC detector
to locate the EMI source and the strength and frequency generated
by the charging station system emitting interference. Resulting in
interference with the operation of various devices. and the health
of those nearby.

EVAT DIRECTORY 2022-2023
ELECTRIC VEHICLE GUIDEBOOK

|69



U 4 n3¥a EMC Tufiuiiufdfay

Fig. 4 EMC measurements in the on-site area.
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laths warillenafierdmansznusoindosdausqlniihuielsl wnitud
m’hmulaiﬁmisumumaaé’zgzywlﬂ;ﬁaaﬂLLUUM%ﬁmmmmmﬁ%ﬁu
sonuuulddeanuiiulainnisinuresnissdnuszqluiianunse
auldnssmuanudenislanisesnuuy

For the design and installation of electric charging stations, It
starts from exploring the area. Engineers should explore that in that
area. Some electromagnetic or radio waves can come from many
sources. Engineers have to investigate some chance that it will affect
the electric charger. If the work area is free of any signal interference,
the designer or engineer can start designing with confidence that
the charging station can work properly according to the design
requirements.

a o s a a v va 4 a '3 v a
3UN 5 M3n EMI lumsvegeuvesndiannseding Mmelnsuiaoinieuuulnddauaziasoiiasgiaunaiuaud
Fig. 5 EMI measurements on electronic board test with a near probe and a frequency spectrum analyzer.

wifulusiueenuuunazaireueianionsasvesiniosdnuszqluiih
Aemnsgeenuuuaninsainuaznageulusyiuueinasinil uazd1eds
MuAsgILUAegUR 5 Tusuflamsnaaeuruuses msin EMI fe
lEnemAuazAolATEanNnSumLAie MR UM Ve IN1sTUNIY
Fsguil 6
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Even in the design and making of the electronic board of the electric
charging pile. Design engineers can measure and test at the circuit
board level. And refer to the standard as shown in Figure 5, to test
the strength of EMI measurements with an antenna and a frequency
spectrum analyzer to determine the source of the interference as
shown in Figure 6.



u U 6 M3¥n EMI dag Lanernie
maﬁmumﬁﬂmul@nﬂ%a
aneiadnaduanud
Figure 6. EMI measurements
with a directional antenna and
a frequency spectrum analyzer.
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AUTOMOTIVE MANUFACTURER

WwWaagugud

.-”u"‘\-, BMW (THAILAND) CO.,LTD.
'\._./' a o a & s a U o 1 o as
U UduauLuag (Uszwetng) 31na
Type of Business: Car & motorcycle manufacturer-distributor/
fndn-findmiiesosusuazsadnseeus
Address: 87/2 %u 44, 50 uay 51 ©1A1357015T seaTdudinad 0.3ve
WUl AUy U NTamNaMUAT 10330
(+662)305-8888 ) www.bmw.co.th

The Electric Vehicle Association of Thailand was established on
September 14, 2015 at the KX Knowledge Xchange Building. It was
officially registered on November 6, 2015. There are five types of
members: honorary members, juristic person members, ordinary
members, associate members, and student members. The number of
members increases every year. This represents awareness of the
importance of electric vehicles in both business and education sectors.

Corporate members who have businesses related to EVS are as

follow;
) FOTON CP MOTER CO., LTD.
emForon 590 IWnou AW wawmes 910n

Type of Business: Automotive Manufacturer/ ;jwﬁmmuauﬁ
Address: 1550 prrsougil $u 14 0uwwsyalvel wvasinnedy
WATIUNT NFUNNUNILAT 10400

(+662)826-9800 ) www.cpfoton.co.th

ELECTRIC VEHICLES (THAILAND) PUBLIC CO., LTD.
U3um saludln Wsswmdlne) 3100 (uvnwu)

Type of Business: Automotive Manufacturer/ §nangueus
Address: 376 0.W5231 4 WURNMIWGANTIN WAVINEN NTUNWUNUAT
10500

(+662)236-2020 [E) www.evthai.com

ATy GREAT WALL MOTOR SALES (THAILAND) COMPAMY LIMITED
EWM  3u% 159 2988 a3 waa (Ussmdlne) d1ia ddnaulug

Type of Business: Automotive Manufacturer/ §nangnugus
Address: 33/4 anmswezluiinmnesunsud nsysw 9 91As B $1 31
0.WIZIW 9 UVIIEVIN WAL NJUNNUMIUAT 10310
(+662)118-6393 [ www.gwm.co.th

LM' HONDA AUTOMOBILE (THAILAND) CO., LTD.
uwomna 399 goudn aalnluda (Usswdlne) 311

Type of Business: Automotive Manufacturer/ Q’Nﬁmmuauﬁ
Address: 4305 eansfsynmies uev luwa $u 27, 28 0.4y
WU WAL NFANNUILAT 10260

(+662)341-7888 [ www.honda.co.th

) MERCEDES-BENZ (THAILAND) LTD.
wowksbe USEN 1O5TAE-LUUD 3100
Type of Business: Automotive Manufacturer/ Q’Nﬁm&l’]u&luﬁ
Address: 11/1 18lowe @ms mmned $ud 20 a.amsld wwaseuu we
#103 NTIVINNIAIUAT 10120
(+662)034-1000 www.mercedes-benz.co.th

& MITSUBISHI MOTORS (THAILAND) CO., LTD.

= y3un Ingl saweda (Uszmdlne) 1
Type of Business: Automotive Manufacturer/ cjwﬁmmuauﬁ
Address: vingle Wumas 91A15 1 $u 9 2525 o5y 4
WUNAADUAY LIAAABILAY NTUNHNUIUAT 10110
(+662)079-9000 [ www.mitsubishi-motors.co.th

¥  NETA AUTO (THAILAND) CO., LTD.
META 59 wwdn eald (Inenaud) saia

Type of Business: Automotive Manufacturer/ sjw%mmuauﬁ
Address: 571 8115 9 13todgn1Ieg $u 9 giin 903 wouguLIN31
AUUFYIN uvnesewiumie watau njuvmnavuAs 10110
(+662)117-9531 ] www.neta.co.th
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Lo NISSAN MOTOR (THAILAND) CO.,LTD.

U3um dadu waimes (Uszwdlng) i
Type of Business: Automotive Manufacturer/ Q’Nz‘%mmuauﬁ
Address: 3 81e339unMs 94 27 a.amsld wrsEuuT weEms
NFWNNUNIUAT 10120
(+662)339-3400 www.nissan.co.th

Panus-* PANUS ASSEMBLY CO., LTD.

C USEM Wild wedwnuad 9

Type of Business: Automotive Manufacturer/ %Némmuauﬁ
Address: 27/1 1.3 .0l a.ndaday 2.98U3 20140

(+6638)462-102 [ www.panus.co.th

PONGRUNGROJ TECHNOLOGIES CO., LTD.
U3EW wedgelsad walulad $1ia

Type of Business: Automotive/ eugug

Address: 73/5 1.9 a.nIaun-nMgyaufien wwaavidiaun wanddaun
AFUMMUMIUAT 10170

(+662)885-9931 L) www.omnex.com

SAIC MOTOR-CP CO., LTD.
Usum 1odelad uamas-an 3na

Type of Business: Automotive Manufacturer/ émﬁmmuﬁuﬁ
Address: 475/8 1.7 a.aedfa 8.01u83 2.9a3 20220
(+6633)009-000 [ www.mgcars.com

' SAKUN C INNOVATION CO., LTD.

UsEW anagdd dulundu 31ia

Type of Business: Automotive Manufacturer/ Q’wammuauﬁ
Address: 52/10 1.2 A.agA1 8.U19UaN 2.gnITUY3 72150
(+6635)514-222 www.choknamchai.com

SUPTAWEE ENGINEERING CO.,LTD.

- U3 nindnd 1Budifiese d1in

Type of Business: Automotive adj/ YTUBUR

Address: 117/5 1.10 A.UATAISIAAN 8.1109UATEITIA 9.UATEISIA 60000
(+6656)211-555 [ www.chmpthai.com

$  5UZUKI MOTOR (THAILAND) CO., LTD.
momRa 349y i wawed (Uszmdlne) d1ia
Type of Business: Automotive Manufacturer/ Q’Nz‘%mmuﬂuﬁ
Address: 500/121 .3 .aMAN3 0.Ua3nuad 257809 21140
(+662)272-5920 &) www.suzuki.co.th

THAI HONDA CO.,LTD.

u3em lnggaudi 91in
Type of Business: Automotive Manufacturer/ %Nﬁmmuauﬁ
Address: 410 e1msliaugmamnsanaiansyds wwasaUai
wARANTEU NTUMTLMIUAT 10520
(+662)326-0641-9 £ www.thaihonda.co.th

THAI RUNG UNION CAR PLC.
e 59 Inggeniiiauns 9100 Wr1vw)

Type of Business: Automotive Manufacturer/ é’mﬁmmuauﬁ
Address: 304 0.3111938) WYNVUBIAING \UAVUDIUTN NTINNUNIUAT
10160

(+662)814-5034-7 [ www.thairung.co.th

Bl =ne e 1 HAISPARK CO,, LTD.

u3Em ng @ursa 910
Type of Business: Automotive Manufacturer/ ﬁmﬁmmuﬁuﬁ
Address: 108/8 3.6 9.8AR B.619AN" .UvusH 12130
(+662)900-9600-5 [ www.connols.co.th

TOYOTA DAIHATSU ENGINEERING & MANUFACTURING
TOYOTA - | 1p (ToEMm) , ,
U3 Inled ladng 1Budidiede ueuduuyunaeis 31in
Type of Business: Automotive Manufacturer/ Q’Nﬁmmuauﬁ
Address: 99 31.5 f.0usENA 8.UNUD 2.44NTUTING 105600

(+662)790-5000 www.tdem.toyota-asia.com

DITOYEITa

TOYOTA MOTOR THAILAND CO.,LTD.

U3um laledn wawnes Uszmdlng d1ia

Type of Business: Automotive Manufacturer/ émﬁmmuﬁuﬁ
Address: 186/1 1.1 a.ssaliian o.d1159ld o.nszUsvung
2.8yn5UTIN15 10130

(+662)386-2000 [ www.toyota.co.th

AUTOMOTIVE PART

Fudougnusud

JMase A AND CINDUSTRIAL SUPPLY CO., LTD.

B U39 1 waue 3 Budmniea dwwane 3ie (dninaulvg))
Type of Business: Automotive Parts/ Jugaugusus
Address: 4/24 4 7 n.dn 0.uthmes 2.uuUNY3 11110
(+662)157-4997 www.anctools.com

AAPICO HITECH PUBLIC COMPANY LIMITED
w390 97010 Tawa 90 (o)
Type of Business: Automotive Parts/ Tugaueueus
Address: 99 1.1 Jaugaamnssulama g duau .Utz
NTTUATA3RYEET 13160
(+6658)350-880 [ www.aapico.com

ADVICS ASIA PACIFIC CO., LTD.
U3EN wandnd Wiy wlEHA I1ia

Type of Business: Automotive Parts/ G“n”uai'gumuaucﬁ

Address: 219/9 TiaugpamnssuTunes 3 1. 6 A.Usu 8.A35191 29813

20230

(+6638)317-600 [ www.advics.co.th
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AISIN  AISIN ASIA PACIFIC CO., LTD.

FEEEEE L U3un Tedu ol uwUdWa d1in
Type of Business: Automotive Parts/ *?Yudaumuﬂuﬁ
Address: 1 ’e]’]ﬂ'ﬁl,élla ‘1/|’1’JL’J@§ ‘i!zu 2 %194 19 9.UNU1-A5I0 25
ALINSAU WUUNsUImile eyt APNNNUAUAT 10260
(+662)398-6308 www.aisin.comen



AISIN TAKAOKA ASIA CO., LTD.
uSum ladu minlens @y 31ia

AT

Type of Business: Automotive Parts/ Fudrugusud
Address: 700/89 1.1 f.UNUM B.N UMDY 2.98YT 20160
(+6638)454-984-7 Ext. 641 ) www.attg.coth

A‘] AIT PART AND SERVICE CO.,LTD.
U3En lefl wism woud wasia d1in
Type of Business: Automotive Parts/ %udaumuauﬁ
Address: 75/13 vigliusumun 1.3 4.3und 14/2 0.83und uv@und
ARATY AFANNUMIUAT 10170
(+6686)688-4200 www.encasystems.com

PUNEE  ANEST IWATA SOUTHEAST ASIA CO., LTD.
USEW alus 9720 WYiDEd Wl $in
Type of Business: Automotive Parts/ Jugaugnusus
Address: 91/1 ananslale T 5A a.nsEs1 9 Wraheue
WAIEINN NTUNNUMIUAT 10310

(+662)643-2870-3 www.anestiwatathailand.com

APT GROUP CO., LTD.
U3EM Lafidl n3U 9nfin
Type of Business: Automotive Parts/ Tugauenueus
Address: 2014/32-36 1.4 f.N3NY 8.l NTUTINIG 2.aNTUTINIG
10270
(+662)757-8222-5 www.aptgroup.co.th

U3un 91918 Fafien (Ineuaus) Iia
Type of Business: Automotive Parts/ Fudueueud
Address: 999/9 anmnsduntadian e 1712 u 17 awszaw 1
wuUH iU waUna iy NTMNIIUAT 10330
(+662)252-8801-2 www.asahi-san.co.jp/en

ASAHIKASEI PLASTICS (THAILAND) CO., LTD.

AsahiKASEl  /ASA 1 PLAS I LT
UIEN D1Y1TAYD WAEAN (‘Ui%lfﬂﬁl‘ﬂ&l) 1NN

Type of Business: Automotive Parts/ Fughueeus
Address: 77 1.2 Saugaaunssulama a.d1uau .Utz
ANSTUATATOYSYN 13160

(+6635)350-720  [E) www.asahi-kasei.co.th

@Mmosaee  AUTO BUSINESS CORPORATION COMPANY LIMITED
USum 20l Uadiua AasUalstu INA
Type of Business: Automotive Parts/ Judiugnusugd
Address: 636 0. W52 2 WUIUNUA WATBNNDI NTUVWUMIUAT 10150

(+662)867-0356-60 [ www.autocorp.co.th

A’e AVERA CO., LTD.
AVERA UIEN 187331 9119

Type of Business: Automotive Parts/ Fughueueus

Address: 1011 8 3AMEEUNTUS Mmned Weuaudl 1503 fuil 15
ANTTIIN 3 UVIYBIUUNT IABIULII NTLVNNMIUAT 10120

(+662)074-4411 www.avera.co.th

{L'_) BESJ'RADE PRECLSLCQ);N SOJ LTD.

=" USUW wawmsa wIITU 3100
Type of Business: Automotive Parts/ %uai’mmuauﬁ
Address: 701/20,22 aisoniadunslu (snugsaiia 1) wraulea
WAUNABLYIAN NTIVWUMILAT 10120

(+662)284-1600 www.bestradegroup.com

s

EHOHMOMEHD

CHOKNAMCHAI HI-TECH PRESSING CO., LTD.
vien Tadnde lo-ma wsads 310n

Type of Business: Automotive Parts/ %ua'aumuauﬁ
Address: 52/10 3.2 a.pgA1 8.U19UAN 2.aANITIUYT 72150
(+6635)514-222 www.choknamchai.com

eN C.N.I. ENGINEERING SUPPLY CO., LTD.
uSEn 3.185u.1e. 1BudleSs Fnwane 3in

Type of Business: Automotive Parts/ Tudiugusug

Address: 819 1.15 a.aapsuAsioswn 0.1 d0%@eTANT1 9.2839N51 24000

(+6638)564-683-5 [ www.cni-eng.co.th

COBRA INTERNATIONAL CO,, LTD.

U3EN ABUST Butmasiutulua 9110
Type of Business: Automotive Parts/ %u?humuﬂué
Address: 700/478 3.7 s.apuiie 8.ileways 2.9ay3 20000
(+6638)575-641-3 ) www.ttast.co.th

() COMPACT INTERNATIONAL (1994) CO., LTD.

W 50 asuudAduailutuLLa (1994) S1in
Type of Business: Automotive Parts/ Jugaugusus
Address: 36 3.4 0.MUBIYUNG B.AVIEDE TUNYIYT 76140
(+662)235-8311 www.compact-brake.com

DEST DSTT  DAICEL SAFETY SYSTEMS (THAILAND) CO., LTD.

s o 2 b7

Ustn lawa wild Fadud Uszmelne) 31in
Type of Business: Automotive Parts/ Tugauenueus

Address: 241 31.4 \WARAANMNTIH 304 AINAH B.ASUVIING 2.U513UYST 25140
(+6637)270-900 www.daicelsst-stt.com

DENSO

Cradfting theCone

€& pksH

DENSO INTERNATIONAL ASIA CO., LTD.
USen 1huld Buimesiuduiua teide sin
Type of Business: Automotive Parts/
Fudhugueud

Address: 888 4.1 9.UNUI-ATIA NU. 27.5
f.U19U0 8.U19Ue 2.a3MIUTINT 10560
(+662)315-9500 ) www.denso.com

Fudruguun

DKSH (THAILAND) CO., LTD.
UM Aladley (Uszwndlne) 31ia

Type of Business: Automotive Parts/

Address: 106 91A1SUHLYS 4 Fu 4 0.9 w2
nszloudld wanseluus ngunnunuas 10260
(+662)301-7200 ) www.dksh.com

L
E-LEAD

E-LEAD ELECTRONIC (THAILAND) CO., LTD.
USum 3-an Slanlnsiad (Ineuaud) 3ia
Type of Business: Automotive Parts/
Fusugeud

Address: 888/3-4 1.7 4.AUIAUNY 71/1
a.guain a.urelnd eadlesaynsusinis
2.84n5U31n13 10280

(+662)323-0558 [ www.e-lead.com.tw
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EUROMONY ENTERPRISE CO., LTD.
——— 5 EJTstam Wwunadlnsd s
Type of Business: Automotive Parts/ ﬂjumumuamﬁ
Address: 335/12 91AN538AN T4 5 0.F3UASLYS WIRWLBIUBY WAYSELA
NFUNNUNIUAT 10250

(+662)366-0628-9 www.euromony.co.th

FAURECIA INTERIOR SYSTEMS (THAILAND) CO., LTD.
S Wisaide duiiSe Faaud Uszmdlne) s1ia

FORVLA

Type of Business: Automotive Parts/ %udaumuauﬁ
Address: 399 91A17 Interchange ‘ilgu 26 Unit 2601 a.emaﬁw
W9AaRLAEUie WA T NTUNNUAIUAT 10110
(+663)365-8111 [ www.faurecia.com

Grosss Fuwss  GLOBAL-THAIXON PRECISIQN INDUSTRY CO., LTD.
v3un Tnavea Inegau widwuduauns 3nin
Type of Business: Automotive Parts/ Juaaugnusus
Address: 99 1.1 .UNUI-ATIA A.VBUAR 8.U19UYNe 2.28@9NI1 24180
(+6638)570-029 ] www.thaixon.co.th

HENKEL (THAILAND) LTD. ‘
USEM e (Uszmdlne) 31 (drinaulng)
Type of Business: Automotive Parts/ ﬂlumumuaum
Address: 999/9 ppsieeniliea wev Wunsaiias $u 35 ansysw 1
uweUnu iy walnwiy ngummEviuas 10330

(+662)209-8122 www.henkel.com

g HEABON HEXAGON METROLOGY (THAILAND) LTD
UsEn tangnau winslad (Uszmdlne) 310a
Type of Business: Automotive Parts/ Fudhueueud
Address: 3 9.UNUATIA 34 DINNTAU LYUUILE AU
NTUNNUMIUAT 10260

(+662)361-3695-8 Ext. 302 www.hexagonmi.com

HITACHI

e the Parck
[T —

HITACHI ASTEMO ASIA LTD.

U3EN 3T wodaly il 3109

Type of Business: Automotive Parts/ Fughugueus

Address: 591 enpnsadamnaniy 2 $u 12 0.8 WrNPRRsiumile
wadhiu NIENNLUAS 10110

(+662)714-3048

— HONDA TRADING ASIA CO., LTD.

UIEN FUAT WSARY LoWe I
Type of Business: Automotive Parts/ %”uai'gumuaucﬁ
Address: 11/1 e1msie 1o 1o @ms vmnes u 8 n.amsld wwaseuunm
WAAINS NTANNUWNIUAT 10120
(+662)029-0080 www.hondatrading.com

INOUE RUBBER (THAILAND) PLC.
U3um Blu Suuaes (Uszwndlne) 31in ()

Type of Business: Automotive Parts/ Fudueusud
Address: 157 1.5 a.nvaleSu aavs 0. fadey 2. wszunsAiogsen 13170
(+662)996-0890 www.ircthailand.com

JETE SIRI CO., I_;I'D.

UIYN LRIAAT 31NA

Type of Business: Automotive Parts/ %uahumuauﬁ

Address: 42 901909579 12 WISUNUILA WAL NTUNNUNIUAT 10260
(+665)560-7310

KISTLER INSTRUMENT (THAILAND) CO., LTD.
U3EW Asvitaad Buanguiun (neuaud) 91in

EISTLER
Type of Business: Automotive Parts/ Tudaugiugug
Address: 43 81A5INETT 11I08S TU 10 0.8155M LYNBIUUNIN WARTSS
NFUNNUNIUAT 10120
(+662)673-9277-8 ) www .kistler.com

mﬂﬂm MURATA ELECTRONICS (THAILAND) LTD.
Usem ne ysnz Bidnnseding d1in
Type of Business: Automotive Parts/ %umua’luaum
Address: 52 Dmsstsyna®n $u 10 ¥.5toy 0 den WEEer
WAUNEN ATUNNINILAT 10500
(+662)036-0000 www.murata.com

Anacase NAGASE (THAILAND) CO., LTD.

TR R win (Uszwdlne) 910

Type of Business: Automotive Parts/ Tugauenueus

Address: 952 91AN9IIAMAUA T 14 Wzl 4 ureESE A lwauesh
AFANNUNIUAT 10500

(+662)825-7000 www.nagase.co.th

Elmmurmss NIHON SUPERIOR (THAILAND) CO., LTD.

U3En dgau giie (Ineuaud) 91fia

Type of Business: Automotive Parts/ Fudhueueud

Address: 216/56 91m15¢n 3 8175 LP.N. $u 13 n.unedud wasesuuvs
WAL NTUNNEUMIUAT 10120

(+662)285-4471-2 www.nihonsuperior.co.th

NRB BEARINGS (THAILAND) COMPANY LIMITED
USEm 1Buest wused (inwlﬂl‘ﬂﬁl) F1n

Type of Business: Automotive Parts/ ﬂlum‘umuﬂum
Address: 300/69 4.1 9.918%T 8.UaINKAY 9.58883 21140
(+6638)955-824-5 Ext. 109 www.nrbbearings.com

Panasonic o B
usun wiunlolia aaldluiivl Fanud wide wldda 310a

Type of Business: Automotive Parts/ Fudruguud
Address: 101 4.2 ﬂ.LVI‘W’]%)ﬂﬁ f.UN9LA159 8.U19Ld159 ‘\].?lﬁ;l‘l/li‘ﬂi’]ﬂ’]‘i 10570
(+662) 723-3100 www.panasonic.com/th
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PANASONIC AUTOMOTIVE SYSTEMS ASIA PACIFIC CO., LTD.

@PanDrives  PANDRIVE CO,, LTD.

vsun unulasida 3ana

Type of Business: Automotive Parts/ Fudrugueud

Address: 580/13 0.U529151945818 1 WU9UNT0 WAUNTD NJUNNUNIUAT
10800

(+662)235-1600 www.elonmotor.com



RK (THAILAND) LTD.
USun 8151a (Wssndlne) 31da

Type of Business: Automotive Parts/ Fudrugusud
Address: 9/23,9/133 vy 5 1A59135980 neanes Loaan auunvalesu

w.ﬂaamﬁa B.ADINAN ﬂﬂV]iJﬁ’]ﬁ 12120
(+662)516-2959-61 & www.rk-thailand.com

RMA & REAf\ TRA‘DLNG co.,, L;I;D.ﬂ B

UTEN 91910410 WIARS I1NA

Type of Business: Automotive Parts/ %ua'aumuaucﬁ

Address: 283/74 prnsleumageeriatong suil 15 Y51 55
(Mewide 13) 0.q91n uviAresiumile walau njunnumuAs 10110

(+662)762-8500 www.rmagroup.net

& poscH  ROBERT BOSCH LIMITED

v3um 15154a o 910

Type of Business: Automotive Parts/ Jugaugusus

Address: 2525 a1asievl 1 la fin 1 °Ux‘u 4 QUUNTZIW 4 UUNA[DUNY
WARRBIAY NN 10110

(+662)012-8888 ) www.bosch.co.th

SEKISUI POLYMATECH (THAILAND) CO., LTD
usEm iy Induuna (Ineuaud) 91ia

SEKISUI

Type of Business: Automotive Parts/ Juaugugus
Address: 222 1.2 9.AaB93N 9.UNMUEBY L. NTUATATBYGET 13160
(+6635)286-202 www.polymatech.co.jp

SIAM INNOVATIVE MOTOR CO., LTD.
U3Um deu duluniin wawmas 31in

Type of Business: Automotive Parts/ Budugugud

Address: 67/6 3.6 9.lnsd 21 uen 1 a.sawdiuas alnsdh eades L.uunys
11000

(+662)162-0624 Ext. 13

~swroma  SINFONIA TECHNOLOGY (THAILAND) CO., LTD.
Usun Fulnidies walulad (Uszmdlne) i

Type of Business: Automotive Parts/ Fughugueus

Address: 319 @15 RTauAIT giin 1205 $u 12 angiln wraUvu iy
wAUNI U NJUMNNMIUAT 10330

(+662)160-5067-70 ) www.sinfo-t.jp

= SOLARYN CO,, LTD.
uien Tan3ud 11a

Type of Business: Automotive Parts/ ‘“u”uai'gumuawﬁ

Address: 170/70 0.4933 16 (@13N3) UWUIIAABIAY IARADIAY
AJWNNUAUAT 10110

(+662)353-8600

SOMBOON ADVANCE TECHNOLOGY PCL.
== Uun auysaludaiud walulad d1in
Type of Business: Automotive Parts/ ‘??udaumuaué
Address: 129 81013 1 %u 1 1.2 0.019U1-9519 Al 15 A.urdlaas 8.unana
2.8ynsUTIN1s 10540
(+662)080-8123 www.satpcl.co.th

(?2".'1.1“:' a o 4 a < a 4 o _ as
Usen amda lulasBiannsedng (Uszmealve) 3100 mvw)

Type of Business: Automotive Parts/ %uahumuﬂuﬁ

Address: 605-606 4.2 4a8 4/2 7.ABIAN B.U1NUEBU 2. WTLUATATEYSEN
13160

(+6635)258-555 www.starsmicro.com

STARS MICROELECTRONICS (THAILAND) PUBLIC CO., LTD.

& EpmaeuT SUPAVUT INDUSTRY CO., LTD.
UTEN 401781 Buaavs 311n

Type of Business: Automotive Parts/ Tudaugugug
Address: 44/2 1.8 9104 0.UNBEY L.Y8YT 20150

(+6638)227301-2 www.supavut.com

SCEEmae SUPER CENTRAL GAS CO, LTD.

UsEn Yuilasiunsanng 31nn

Type of Business: Automotive Parts/ Jugauenusus
Address: 7/383 %3018 36 03015980 WI9IRINT 1WAIATNT
NFWNNUAIUAT 10900

(+662)105-4333 WWW.SCEEroup.com

SYSTRONICS CO., LTD.
_— 3un Fanseiind 9110
Type of Business: Automotive Parts/ Tugauenueus
Address: 612 0.a5yaINA UUIIUNED WATIINER NTINNIMILAT 10700
(+662)879-1127-9 www.systronics.co.th

E TE CONNECTIVITY DJSTRIBUTIQN THAILAND LTD.

USEm 19 Aaulliafidn Aanstatu Wszmalneg) 31da
Type of Business: Automotive Parts/ Fugaiuenuaus

Address: 555 81ANSTAM1NIBS 2 U 24 w.wvaledu 19 n.nvaleduy

UY9ININT WAINTNT NTUNNUMIUAT 10900
(+662)834-6200  E) www.te.com

Siemcesrone  THAI BRIDGESTONE CO., LTD.

""""" T U3um lneudeadlau 3na
Type of Business: Automotive Parts/ Fughugeus
Address: 16/3 1.1 0.naleBU 7.AFDINI 0.AABINEIN A.Uusi 12120
(+662)516-8721 [ www.bridgestone.co.th

S

setirec

SENE

THAI MEIRA CO., LTD.

v3um lnewdse i

Type of Business: Automotive Parts/
Fughueueud

Address: 60/10 1.3 A.UTUINNT 8. UaINLAS
9.5%8839 21140

(+6638)891-402-5 www.thaimeira.com

THAI SEMITEC CO.,LTD.

v3u v wlwa 30

Type of Business: Automotive Parts/
Fudaugueus

Address: 10/40 1.3 a.updliiung 8.ilaways
29843 20000

(+6638)190-586

THAI STANLEY ELECTRIC PUBLIC CO., LTD.
v3un Ingauauadnisiiin 310 (uinaw)
Type of Business: Automotive Parts/
Fughugeus

Address: 29/3 3.1 n.unenu-5ada a.duna
a.de a.Unusnd 12000

(+662)581-5462 [ www.thaistanley.com
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Type of Business: Automotive Parts/ Fudrugusud
Address: 202 3.3 ALY9EYAT B.A3T1 L.YAYT 20230

(+6638)490760-7 ) www.tshpcl.com

THAI SUMMIT HARNESS CO., LTD.
U3EN Inedudin ansiud 31in (wn1y)

TOPBEST MANUFACTURING CO., LTD.

TOrBEST

a o = I's a o
UIN NDULUEN KUYNALIBTE 91NA

Type of Business: Automotive Parts/ Fudrueueud

Address: 88/89 .11 ﬁ.ﬂﬁﬂﬂ‘lﬂﬁ!ﬂ B.ANDINAN Q.Uﬂﬂ.lﬁ"lﬁ 12120
(+6661)862-4848 www.topbest.co.th

g‘l' TOYOTA TSUSHO (THAILAND) CO., LTD.

:
e U3 Taledn Yl (Ineuaud) 921n

Type of Business: Automotive Parts/ Tudiugusug
Address: 607 81a15 TUC U 3 0.0MAN-AULAY UWII9AULAY LWARULAY

NFUNNUAIUAT 10400
(+662)625-5555 ) www.tttc.co.th

@ TRIBECA ENTERPRISE CO., LTD.
usumn s wadn Wumaslnga 311

Type of Business: Automotive Parts/ Tudiugugug
Address: 238/9 81A15lA5ANA FU 5 @4.5vARlen 18 a.evsSuanfien

LLﬂJ’Nﬁ'JEJ?J’J’N Lﬂjﬁﬁ’JEﬂJ’J’N ﬂqqmwumum 10310
(+662)274-1673-4 [ www.tribeca.co.th

Gorrss

Type of Business: Automnotive Parts/ Judiugnuaug
Address: 256 1.7 0.0ANgAAMNTIUNANETA A.7ad115e a.uUasem

.28 WU 24190
(+662)341-7891 www.honda.co.th

TT AUTOMOTIVE STEEL (THAILAND) CO., LTD.
usun 9 ealdludiv afa (lnewaud) 31ia

@

TUNG THIH ELECTRONIC (THAILAND) CO.,LTD.

U3En e 591 Bidnwsaiia (lneuaus)

Type of Business: Automotive Parts/ Juaiugugus

Address: 4345 91AN3A5INTIRS wWan luma Fu 14 0.8U03M wuasuule

WIAUNUT NTNNUNIUAT 10260
(+662)170-9299 ) www.tungthih.com

v

VINYLTEC INDUSTRY CO., LTD.

UTEN gnamingsy Aawa I1Aa

Type of Business: Automotive Parts/
Fudhugueud

Address: 609 3.6 f.UNINW B.4Te3AMTUTING
2.84MIUsINs 10280

(+662)703-6708-9  E) www.vic.co.th

v

Valex

VOLEX (THAILAND) CO.,LTD.

uSEm Tadnd (Usewelne) $1fia

Type of Business: Automotive Parts/
Fudnueueud

Address: 99/389 91A5 04 AT T4 2 .uT T
WA RS WANENE njawaMILAT 10210
(+662)576-1861 [ www.volex.com

@

ZF LEMFORDER (THAILAND) CO., LTD.
U3 ugaeniauvasaes (Insuaus) Iia
Type of Business: Automotive Parts/
Fushugueud

Address: 300/84 1.1 n.1@V3 0.UaINUAS
9.5%899 21140

(+662)080-8123 ) www.satpcl.co.th

RAW MATERIAL MANUFACTURER FOR AUTOMOTIVE INDUSTRY

Wwaadndudksugaanknssugugud

==mre==  BUHLER (THAILAND) LTD.
U3En yitdes (Insuaud) Iin

Type of Business: Raw Material Manufacturer for Automotive Industry/

HnanigAvdmsuanamnssueusus

Address: 65 91A15 42 N385 $u 17 siouavil 1702-1703 ©.qysin 42

2.4 Uvanszluul WARKBNIAY NTUNNUVILAT 10110

(+662)712-2600-1  E) www.buhlergroup.com

{Jiif} DAIKI ALUMINIUM INDUSTRY (THAILAND) CO,, LTD.
- U3t lai agliillen Budavs (Uszwalne) d1in
Type of Business: Raw Material Manufacturer for Automotive Industry/
AndaigRvdmiuanamnssuenueus
Address: 700/99 1.1 9.0 B.N1UNOY 2.9AYT 20160

(+6681)863-6436 www.dik-th.in.th

MEKTEC MANUFACTURING CORPORATION. (THAILAND)
Mekrec co. 1. . .

UM Wlauin wiyuvinne3s rofuwedu Usandlne $1in
Type of Business: Raw Material Manufacturer for Automotive Industry/
KndnTofvdmsuanannssueueun
Address: 560 ANgRAMNTINUINUEAY 1.2 0.9ANATENS A.ARBIAN
2.UUgdu 2085871 12130
(+66)61-390-1158 ) www.mektec.co.th

N.C.R. RUBBER INDUSTRY COMPANY LIMITED

UIEN BU.E.915.5ULUa5BuREAT 3110

Type of Business: Raw Material Manufacturer for Automotive Industry/
fndninRudmivanaimnssuenueun

Address: 69,71-73 0.013935 UWuduiusI9A waduiusied nsunnumuas
10100

(+662)225-7656-7, (+662)622-6992-6 ) www.ncr-rubber.com

PTT GLOBAL CHEMICAL PCL.
UsEN Wil Tnavea afinea 10 v

Type of Business: Raw Material Manufacturer for Automotive Industry/
HnanigAvdmsuanamnssueusus
Address: 555/1 emsAudieuueitinoumdnd e1asie tu 14-18

030975980 U999 InT WAARINT NFUMNLVILAT 10900
(+662)265-8400 www.pttgcgroup.com
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ofp 2o SUMITOMO ELECTRIC WINTEC (THAILAND) CO., LTD.
U3em gfilalu Didansn Juwa WUszndlne) $1in

Type of Business: Raw Material Manufacturer for Automotive Industry /
AndaigRvdmiuanamnssuenueus

Address: 649 11.2 9. 1B 0.3 a.u1lnal a.dlesaynsusinig
2.83415U31n15 10280

(+662)260-723-5 www.setl.co.th



1%

Type of Business: Raw Material Manufacturer for Automotive Industry/ &dwaquﬁuﬁ’m%%

qmamﬂﬁmmuauﬁ

uAacJ

UACJ (THAILAND) CO., LTD.

U3t glodia (Usznelne) d1in (+6638)027-360

Address: 689 vmsiFy vmne$ udadumeliies $u 26 viouavil 2603-2608 0 quLIn wsPRBsMTD
WATAILN NTIMNAINUAT 10110
https://uath.uacj-group.com/th/index.html

CAR & MOTORCYCLE DISTRIBUTOR

RYadKUNgsngudia:snInsgugud

AAS AUTO SERVICE CO., LTD.
U3Um Loteled 0ald Wwasid 31NA

AAS]

Type of Business: Car & Motorcycle Distributor/ é’?‘]’ﬂﬁ’mﬂ?ﬂiﬂﬂuﬁuﬁ:
sadnseuud

Address: 36/9, 16-18 aUNINMASIER U9auudy wanowilas
AJWNNUAUAT 10210

(+662)522-6655 www.aasautoservice.com

(7w §=re ) CHO THAVEE PUBLIC CO.,LTD.

U3EN ¥ N 910A (UAYL)
Type of Business: Car & Motorcycle Distributor/ Qﬁmﬁﬁuﬂminauﬁmz
sadnseuud
Address: 265 3.4 a.naled f.Lfeun 9.9 9.90ulAY 40000
(+6643)043-888 [ www.cho.co.th

@ y/ EV SOCETY CO, LTD.

v3un 97 Toleh 3ia
Type of Business: Car & Motorcycle Distributor/ ﬁjﬂ“ﬂﬁ?’mﬂ’miﬂﬂuﬁl,l,as
sadnseusud
Address: 199/78 0.3019R%80 uvaaanauly wanglv nsammamiuns
10400
(+662)039-8888 ) www.facebook.com/EVTaxivip

Jrarses FOVM(ASA) COLTD.

U3En tovlladudy (leide) e
Type of Business: Car & Motorcycle Distributor/ ﬁﬁm"’mmﬂiﬂauﬁua%
sadnseueud
Address: 808-808/1 %.yn 55 (Nawida) uunAaawuvile WaTaLN
AFUNNAMIUAT 10110

(+662)170-6101-3 www.formm.co.th

4> HYUNDAI MOTOR (THAILAND) CO., LTD.
HYunoAl  3gn gula wewes (newaud) d1ia
Type of Business: Car & Motorcycle Distributor/ Qﬁﬂﬁi’mﬂwmﬂuﬁuaz
s0d9nseMEUA
Address: 92 0.30MA-3580 LAV WANENE NTUNWLNIUAT
10210
(+662)089-1888 www.hyundai.co.th

@ncheope INCHCAPE TECHNICAL CO., LTD.

U3un dudial (Uszwdlne) 31ia

Type of Business: Car & Motorcycle Distributor/ Q’ﬁm’«i’mmﬂsmaumaz
sadnseuUd

Address: 4332 a. N5 4 Wzl wARADLAY NTUNNUNUAT
10110

(+662)666-7500 www.inchcape.com

mkyBurz KYBURZ ASIA CO,, LTD.

uSew Adse 1@ 31in

Type of Business: Car & Motorcycle Distributor/ f3ndnmingsneuduaz
sadnseueus

Address: 120 915inbaAa os 569 $u 5 0.Faw uraiaed wautedn
NFUNNUAIUAT 10500

(+662)632-8478 www.kyburz-asia.com

LOXLEY PUBLIC CO., LTD.
= USEW Aenaad 31N (W)
Type of Business: Car & Motorcycle Distributor/ f3ndnmingsneuduag
sadnseuud
Address: 102 81713 &8NTLEE 44 9 0.1 TYUBT UTIIAABUAY UAARDIAY
AFNNUNIUAT 10110
(+662)348-8000 ) www.loxley.co.th

o

MAZDA SALES (THAILAND) CO., LTD.

mmma U3V Wddn wad (Uszmdlng) 91in

Type of Business: Car Importer Distributor/ §ing1vtesneus
Address: 689 913A¥Y MinedudalBumeliios du 15-16 a.quuin
urisnaediuwmie wadamn nsunnuLAT 10110

(+662)030-5400 B www.mazda.co.th

m MEISTER TECHNIK CO., LTD.

uien ludanes wadla 91da (Friinaulug)
Type of Business: Car Distributor/ §3ndmi1esasus
Address: 383 n.UseAugaysTIn Lo Tmemas waimamans
NFUTNUNIUAT 10310

(+662)765-8888 ) www.audi.co.th

MGE = A5 I\\\

Moy Cue

SKGF

MILLENNIUM GROUP CORPORATION (ASIA)
PUBLIC COMPANY LIMITED

USEM fuaulien n3U AasUastu (laWe) I11n
Type of Business: Car & Motorcycle Distributor
/ §ndmingsnsuduagsadnseueud

Address: 2222/9 %.a1AN517112 AUUAIANI1?
WATINDIVAN LWURNEUNAT NTANNUVIUAT
10310

(+662)935-2000 ) www.mgc-asia.com

MOBILITY OyNE LTD.
U3un Tudan u 31

Type of Business: Car & Motorcycle Distributor
/ f¥ndminesasuduarsadnseueud

Address: 976/9 91A150NWILY 0.3UAADIENLAY
WrUNNET WAIEYIN NTVNLMIUAT 10310
(+662)641-6338  [E) www.mobility-one.co

S K G F TRADING (ZOOZ)WCO., LTD.
USEM 10d 1A 3 1w wsaRe (2002) A1

Type of Business: Car & Motorcycle Distributor
/ findmhesasuduarsadnseueus
Address: 63/87 1.5 A.nuA1 8.0%Y] 1.040 83150
(+6676)322-663 [ www.skgf.asia
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THAI ELECTRIC VEHICLE CO., LTD.
U3en Inesenusudludn 31ia

Type of Business: Car & Motorcycle Distributor/ fdndmingsneuduag

sadnseUEUs

Address: 1 31.10 9. 31194 a.didadansie adls 8. wswdszung

2.8yn3U51n15 10130
(+662)748-5313-5 ) www.tev.co.th

wosmueg  TRIPETCH ISUZU SALES CO., LTD.
UTHN ASNYTIYLLITAE IR

sadnseueus

Type of Business: Car & Motorcycle Distributor/ fdndminesaeuduas

Address: 1088 9.3n17A5%E0 UUI999INT WAINTNT NTUMNUMILAT 10900

(+662)966-2182-3 ) www.isuzu-tis.com

oo

V88 S.K. LIMITED PARTNERSHIP
efududnin 3 88.ed.ia (driinaulng)
Type of Business: Car & Motorcycle Distributor
/ fAndmhesasuduarsadnseueud

Address: 199/108 3.7 0.UNNA-Nau A.uramElvie)
2.UNWE 2.ayMsUTING 10540

(+6681)816-1288 ) www.v88cars.com

oL WD

VOLVO CAR (THAILAND) CO., LTD.

U3En 10ald a3 (WUszwmdlng) 3109

Type of Business: Car Distributer/ éﬁﬂﬁﬂwﬂw
T08UA

Address: 622 enmsiulnEeannes $u 14/2-5
0.8 WYNARDIFY IAARDUNY NTUNNUMIUAT
10110

(+662)080-5690 www.volvocars.com

L<LA

[re————

YONTRAKIT KIA MOTORS CO., LTD.

USEM BuAsha 1y uawnes 3nn

Type of Business: Car & Motorcycle Distributor
/ fAndmthesasuduarsadnseueud

Address: 1/7 %.599883 5 0.5991193 V29
soadlos wAUNNTU NFVMNMIUAT 10330
(+662)611-8888 [ www.kia.com

E-MOTORBIKE MANUFACTURER & DISTRIBUTOR

RNWAQ la:03KUNgsnINSETUEUETWWA

‘ EDISON MOTOR CO., LTD.
UIEN LBAAU UBLABDTI AINA
Type of Business: E-Motorbike Manufacturer & Distributor/ Q’Nﬁm IGH
dadmiesadnseueudini
Address: 113-115, 170-173 auuSUAaRIUsEUN LL‘U'J\?U'N%IB L‘UG‘]UN%G
ﬂEQLVIWlmTNﬂS 10800
(+6688)887-6655 www.isomotorcycles.com

ﬂ ELON MOTOR CO., LTD.

U3EN 3 aoU UBLABS NN

Type of Business: E-Motorbike Manufacturer & Distributor/ Qmam way
dasmiresadnseusudlad

Address: 48 .31 9 WYNWANA WALWYUTBY NFUVMUMIUAT 10150
(+662)235-1591 www.elonmotor.com

_,.t. Ridéiz EL/IiIDEqIZZ OPE‘RATIONS (JHAILAND) CO"QLTP'

v3um d3lsinesy Tawasdu (Uszmalne) 31ia
Type of Business: E-Motorbike Manufacturer & Distributor/ Q’Nﬁﬂ IGH
dadmesadnseueudinih
Address: 301/616 %.5MAMW 68 (AN 2) U1V waunensl
NFUNNUNIUAT 10240

(+662)481-9270 www.evrider.com

GP MOTOR (THAILAND) CO., LTD.

U3En IN vawmas (Uszmdlne) 3ia
Type of Business: E-Motorbike Manufacturer & Distributor/ Q’Nﬁm [IGH]
dadmniresadnseuoudli
Address: 127 01p3tlgasil mmaes $u 23 a.uund uristesuuni
WABTLWII NFUNNENILAT 10120
(+662)295-2842 ) www.gpxthailand.com

o I-MOTOR MANUFACTURlNGICO., LTD.
U3tn lo-wamasuuyunarass 31fia
Type of Business: E-Motorbike/ anseugusini
Address: 1023 81013 TPS S 1 0.WAININT WUIEIUTETT WARIUTE
NFWNNUNIUAT 10250

m KAWASAKI MOTORS ENTERPRISE (THAILAND) CO., LTD.
USEM A watnas lBunesined (Usswndlne) 3da
Type of Business: Motorcycle Manufacturer/ Jxansadnsanugus

Address: 119/10 1.4 9. UadnNukad 8.Uadnwas 2.55899 21140
(+662)081-4999 www.kawasaki.co.th

Q g LIFE’S MOVINGlCO., LTD.
U3Em land une 9rdin
Type of Business: E-Motorbike Manufacturer & Distributor/ Q’Nﬁ@l ey
dndmhesadnserusudlii

Address: 51 0.598UNTY KWUNIWBUNT WAALUIEID AINNNUATUAT 10230

(+662)945-8271-2 ) www.em-bike.com

MOTO EV CO.,LTD
EV] 590 uln 53 51n

Type of Business: E-Motorbike Manufacturer & Distributor/ Q’NSG\ ey
ndmiesadnserueudlni

Address: 1328-1330 0.958570 4 UYMARBIAY LUAARBILAY NTIVNUNIUAT
10110

(+66)646-809-900 ) www.motoev.net

@_. s ONE COMMUNITY CO.,, LTD.
Ty 30 Ju Aoyl 31fn

Type of Business: E-Motorbike Manufacturer & Distributor/ é’wam ey
dadmhesadnserusudlid

Address: 32 .a1an313 101 9.38 wen 1 wwaeraesdy waviened
ATUNNLMIUAT 10240

(+662)624-0514 Www.one-community
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£ TATUNG TATUNG (THAILAND) CO., LTD.
USEW dge (Uszwalne) d1in
Type of Business: E-Motorbike/ dnsenuguslnia
Address: 700/50,52,54 1.6 #.nuadliund 8.5l0ewau3s 2.9aU3 20000
(+6638)213080-85 [ www.tatungev.com



@YAMAHA THAI YAMAHA MOTOR CO., LTD.

B U5 lneeundnamas 310n

Type of Business: Motorcycle Manufacturer/ @Nﬁmsaifﬂi&nuau@?
Address: 64 vy 1 auuwwinu fuafseeasdlng suneuiaanse

2.8yn3Us1n15 10570

(+662)740-8000 www.yamaha-motor.co.th

S YAMAHA Yﬁd!lAHA MIOTOR A%IANaCENZER CO‘.,DL'ED.
UIEN 7U1T1 UMD LDLYYU LYULABT A1NA

Type of Business: E-Motorbike Manufacturer & Distributor/ ijﬁm IH
dadmunesadnsenusunlnia

Address: 112 4.1 anwsnu nu.21 a.@sezasidlng o.u19a159

2.8yn3UTIN15 10570

(+662)769-7200 www.yamaha-motor-asia.com

TOYOTRON MOTOR CO.,LTD.

UsEm Inlensau uamas 311n

Type of Business: E-Motorbike Manufacturer &
Distributor/ §&n wagdndvmhesadnseueudluin
Address: 64 9.5718UNY WUREWYT waluys
NFANNUNTUAT 10510

(+6681)147-3993 ) www.toyotron.com

©

V_ GREENER CO,, LTD.

U3EN 7 N3ULLBS 9110

Type of Business: E-Motorbike Manufacturer &
Distributor/ §&n wazdndmhesadnseueualviih
Address: 32 4.a10%517 101 9.38 wen 1 429
ARRIY waLenzd NFUMNUNIUAT 10240
(+6664)656-7898 ) www.vgreener.com

VROOM COMPANY LIMITED

UIEN 230 9100

Type of Business: E-Motorbike Manufacturer &
Distributor/ fndn wazdndvmiesadnseueulin
Address: 2418-2420 8.81AN517 UYWNAUNE
WATINBIMAN NTUNNIUMIUAT 10310
(+662)1233-888 www.vroomthailand.com

EV CHARGING STATION

annddaus:awwn

AUTO POWER TECH CO.,LTD.
UM 2918 W1283 WA 30A

ErorowmE e

Type of Business: EV Charging Station/ amﬁﬁmﬂszﬂﬂﬁw
Address: 42 g.iBT1893 15 anviesregs wwiediuys weiluys
NFUMNUILAT 10510

(+662)906-4324 www.apt-th.com

']I.' RIS B.GRIMM POWER SMART SOLUT.|ON COMPANY LIMITED
) u3Em 4.n30 maes ausn legdu 9ria

Type of Business: EV Charging Station/ amﬁé’rﬂ‘dizﬂw%

Address: 5 0.03MNASNT UMD WALl NTMNIMIUAT 10240

(+662)710-3400 www.bgrimmpower.com

ENERGY MAHANAKHON CO., LTD.
e UTEN WALIUUWIUAT F10A
Type of Business: EV Charging Station/ ﬁmﬁﬁﬂﬂisﬂwﬁ’]
Address: sl ualTnea Wumed 4u 16 1aeil 89 o fymAen
UYFULAS LUARULAY NTUNNAMIUAT 10400
(+662)248-2488-92 www.energyabsolute.co.th

sevour  EVOLT TECHNOLOGY COMPANY LIMITED
U3em 8laav malulad 9119
Type of Business: EV Charging Station/ ﬁmﬁé’mﬂsz@‘lﬂﬁ’]
Address: 645 %.LW?]?U% 13 O.L‘Wﬂliiﬁ LLﬂJ?QWEyWiVI lﬂJ(ﬂi'W]Wﬁ ﬂ?\?L‘V]WlIW']uﬂi
10400

(+6694)448-9595 www.evolt.co.th

FUTURE CHARGE CO., LTD.
UsEn Wawed ¥153 91im

F;E » chage
Type of Business: EV Charging Station/ aanildnuszqlnily
Address: 24/13 1.3 a.mm$ng f.u9Ua1 8.UNE 2.8315U5IN15 10540
(+6685)922-2407 www.futurecharge.co.th

5’{-_._._,,_.,- THE FIFTH ELEMENT |NTERNAT|ONAL CO., LTD.
UM 1aez Wl Bauiud dwmasiutunua 31nn

Type of Business: EV Charging Station/ annildausyqlviih

Address: 77/1 4.5UA30AT LY19IDUNG WAININT NFTUNNUMIUAT 10900
(+662)909-0904 www.facebook.com/TFFstation

ULVAC ULVAC (THAILAND) LTD.

usun awrn (lnewaud) 31dn

Type of Business: EV Charging Station/ @anfiauszqlvlih

Address: 110/6 .13 %.25/2 0.7 9.599U19% 2.UNNE 2.44n3U51N13
10540

(+662)738-8883  [E) www.ulvac.co.th

',r- _ V.C. ENERGY CO,, LTD.

=" y3un 3.3..8uwe58 $1in

Type of Business: EV Charging Station/ annildausqlviih
Address: 9/2 1.2 0.87350uA3 0.01008 .1MUBIUA 2.a53YT 18230
(+6636)726-040 [ www.vcethai.com

EV CHARGER DISTRIBUTOR

FSIKUNEIASDVLIAUSIWEA

Ab

Type of Business: EV Charger Distributor/ Qﬁwﬂwmémﬁﬂﬂixﬂwﬁw
Address: 161/1 91015 10@ 3 WMaes $u 14 B avadnua 3 0.59983
WuRuAe aUnNTY nTmNIMIUAT 10330

(+662)665-1000 & www.abb.co.th

ABB ELECTRIFICATION I(THAlLAND) CO., LTD.
uSumn 1000 idansiiadu (WUszwnedlne) i

CHARGE DEE CO., LTD.

= USEW 9159 § 9700

Type of Business: EV Charger Distributor/ é’ﬁﬂﬁmal,ﬂ%;adé“mﬂszﬂw’ﬂw
Address: (@1 00001) 1l 51 auumning uwseyan3s wauiay
AFINNUNIUAT 10220

(+662)082-2221 www.chargedee.com
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CHOSEN CHOSEN ENERGY CO,, LTD.
TEEEET USdv Ty Buuedd sin

Type of Business: EV Charger Distributor/ Bjﬁ‘]’ﬂ%ih&ﬂ%ﬁﬂﬂizﬂﬂﬁﬂ
Address: 5 .NFUNNATNN WUINFSNIUGY IUAGLNIUEN NTHVNLMIUAT 10250

(+662)736-2122 www.chosenenergy.co.th

ﬁhELTd DEI;TA ELEC'I;RONICSQ(TL—iAILAND) PCL.o B

U3EM nad Slaalnsiad (Uszmdlng) 3700 (Wmaw)
Type of Business: EV Charger Distributor/ Q’ﬁmmmﬂ%aqﬁmﬂiﬁﬂw%
Address: 909 daNgRAMNTTIUNY 1.4 9. 9 .U 1 AUnInY a.liles
2.8ynsUTIN15 10280

(+662)709-2800 www.deltathailand.com

ENERGY‘: MASLER CO.,LT;D B
'''''''' UIYN LDULUDIY UELART A1NA
Type of Business: EV Charger Distributor/ é’ﬁ‘]”mﬂﬂ&uﬂ%a&é’ﬂﬂizﬂﬂﬁ?
Address: 469 H.uuU3 14 (WAFITIN) UUNYDIUUYT WAL
ﬂi“\'iLWWll‘W']uﬂi 10120

(+662)294-5347 www.energymaster.co.th

essco  ENERGY SAVING SOLUTIONS CO.LTD
UIEN 1DULUDIE WIS ISUQ%‘L! NN

Type of Business: EV Charger Distributor/ Q’ﬁmﬂﬁmﬂ%mé’ﬂﬂﬁsiﬂw%
Address: 49/359 4.7 9.A809d09 8.A8DINAN ﬂ.'UVJlIﬁ']ﬁ 12120

(+662)524-2326-9 WWW.E55C0.CO.th

ESPRO  ESPRO NOODOE CO., LTD.
" U3En edlus wees 9afia

Type of Business: EV Charger Distributor/ ;jﬁmﬁ']mﬂ%a&é’ﬂﬂizﬂﬂﬁ’]
Address: 1023 .WAIUINTT UV IEIUNAE WAEIUNAS ﬂ?\?WI'Wlm”Iuﬂﬁ
10250

(+662)717-8114-7 www.espronoodoe.com

ESSCO CORPORATION CO.,LTD
U3EN Lodld Aastalsdu 31in

ESRC0 ET

Type of Business: EV Charger Manufacturer & Distributor/ W@ Wag
Fmheieosdauseqlnih

Address: 49/359 1.7 $.A809E0Y 8.AADINAN ‘U.UVJ&Jﬁ’]ﬁ 12120
(+662)524-2326-9 www.esscocorp.co.th

ffoncs BV NETWORK COLLTD.

U3EN 97 wndsa 31a

Type of Business: EV Charger Distributor/ éﬁwﬂwmémé‘mﬂwﬂﬂﬁﬁ
Address: 196 #.Usgia3guyia 29 a.Usziddguyia wiesdin
WAAIANET NFUNNNMIUAT 10230

(+6683)134-5050

F' EVLOMO TECHNOLOGIES., CO.,LTD
lomo L. as P
< U5um 97lalu waluladd d1da
Type of Business: EV Charger Distributor/ éﬁwﬂﬁmﬂ%‘laﬂﬁﬂﬂizﬂwﬁm
Address: 1 9.1005138 1 UUNTUTI LWARENIUEY NTUVNUMIUAT

(+662)000-9986 www.evlomo.com

= FLOWCO CO., LTD.
u3un Iadld i
Type of Business: EV Charger Distributor/ §iwiieia3asdnuseqlih
Address: 254 9.107 D.a1AN317 meaaﬁu waungl NTUNNUNIUAT
10240
(+662)769-1000 www.flowco.co.th

F&RTH FORTH CORPORATION PCL.

UTEN Wasn AasUaldy 1A (Un1vu)

Type of Business: EV Charger Distributor/ §iwineieiesdnuseqlaiih
Address: 1053/1 a.waleBu wwrsngln wangaln NFWNNUNIUAT 10400

(+662)265-6700 ) www forthcorporation.com

i}‘l&Es |BSNCORPORATIOKN LIf\{\DITEDu

vsun ledied AasUalsdu 31nn
Type of Business: EV Charger Distributor/ sliﬁi’wmat,ﬂ%;mﬁmﬂi:aﬂw%
Address: 46/85 43017513 60 WO 18-1-2 UVIAAIAVINUY WANSNE
AFUMMUMIUAT 10210

(+662)401-8222 Ext.1800 www.ibscorporate.com

pirmmmzis  PHITHAN GREEN CO., LTD.

USEN WU NSU 1A

Type of Business: EV Charger Distributor/ fdwnineia3asdnuseqluih
Address: 150/2 auuguIing fiuaueuia nelilesusisng .58
96000

(+6691)992-3465 ) www.phithangreen.com

POLYTECHNOLOGY CO., LTD.
U3un Wawmalulad 371n

——

Type of Business: EV Charger Distributor/ Bjﬁ‘]’mﬂmm%ﬁmﬂizﬂﬂﬁw
Address: 108/59 a1a1sinana v.duau 4 o.useiaue adninde
a.nindn 2.uumy3 11120

(+662)960-5070 ) www.polytech.co.th

POWER ENVISION CO., LTD.

r"':,-'-ﬂhlﬂ
- A o & aw o w
UIun W']’JL’QE]%LEJ‘L!TU“H 1NN

EnyEsion
Type of Business: EV Charger Distributor/ Q’ﬁﬂwmal,ﬂ%aqa”mﬂs:glw%
Address: 188 81A38U3WINII0F Full Wes 11-102 angyin wuasvjsngilv
WATIUNT NFUNNUMILAT 10400
(+662)038-5037 Www.powerenvision.com

Schneider

ElECIFix

SIEMENS

STA

SCHNEIDER (THAILAND) CO., LTD.

uiem vlwnes (Inauaud) 31An

Type of Business: EV Charger Distributor/

R meiedesdauselain

Address: 46 nmsglatisuna 4 11 0 fymfen
UYIVRBUIN WATIEYIN NFIVHLMIUAT 10310
(+662)617-5500 &) www.se.com
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SIEMENS LIMITED THAILAND

UIEN Fruud 9110

Type of Business: EV Charger Distributor/
fRmneweiessausz i

Address: 2922/320-323 .nySUIHAMA 81A13
Yy daasEnnanes 2 $u 32 wwreunangd
WATIEUIN NTUNNUMILAT 10310
(+662)715-6000 B www.siemens.com

STARUP INTERNATIONAL CO.,LTD.

UEN dnnsen dumasiudunua 3119

Type of Business: EV Charger Distributor/
femineieiessnuszqliiih

Address: 2/36 81A15 UNWIABINANT aowile
MM9% 9.UNUI-ATIA 25 WU uLaie
WAUNUT AFENNUIUAT 10260
(+662)714-3047



BATTERY

IuaIos

(3 BETA ENERGY SOLUTION CO., LTD.
U3EW Lwén et Tegdu $1ia
Type of Business: Battery/ WURRES
Address: 1876 1.4 9.A3UiFoe 1 nunming aimni3ny aadlesaynsusnig
2.8@4M3UsINs 10270
(+662)257-0428 www.betaenergy.co.th

e

HITACHI ENERGY (THAILAND) LIMITED
—— y3uN 30T Leuwesd (Uszwmdlng) 3119

Type of Business: Battery/ WURAES

Address: 161/1 2113 0@ 3 Maies il 2 ey 14 LumaEnans 3
0.579073 Wil ey ngavmwavuAs 10330

(+662)665-1152 ) www.hitachienergy.com

OSH A OSKA THE BATTERY EXPERT THAILAND
e — U3uN aadinlaans 311a
Type of Business: Battery/ WURLABS
Address: 67/1 9.80UYY 12 0.80UYY WINEAIUNAN WAFIUNAN
ATUNNUMUAT 10250
(+662)730-0022 ) www.oskabatt.com

SEVENOAKS CO., LTD.
Ml 3o wiulBad i (dinaulug))

Type of Business: Battery/ WUALADS

Address: 24/12 11.13 auuiwia 7,599 8.U1HE 2.8yN5UTINT 10540

(+662)178-2256-9 www.sevenoaks.co.th

L2 A

L asn

SIAM FURUKAWA CO., LTD.

UIEN @81y Y31 e

Type of Business: Battery/ WURRES
Address: 33 1.4 a.ueaInszd n.9a0n
D.MUBLA .A¥Y3T 18140

(+662)615-0111 www.fbbattery.com

SIAM GS BATTERY CO., LTD.

UTUN dgnuBladuunael 31in

Type of Business: Battery/ WURAES

Address: 78-78/1 1.3 0.g3In a.unsflva a.dles
@ynsUs1Ins 2.8ynsUsINIg 10280
(+662)710-8570 [ www.gsbattery.co.th

SKYWELL (THAILAND) CO., LTD.

U3un dneaas (Usswdlng) 3na

Type of Business: Battery/ wURRES

Address: 636 0.UNUTBU-TEVHE WX
WAUNYUTEY NJUMNIILAT 10150
(+662)453-6425 www.skywell.co.th

SHARED MOBILITY PROVIDER

RIRUSMIsIIEuB U

#HAUP

HAUPCAR CO., LTD.
UsEM dauans 3nn

Type of Business: Shared Mobility Provider/ Q‘Iﬁﬁmnﬂhmuauﬁ
Address: 128/403 ananswey1lnnandn 4 37 a.ngy v v iln wesiund nsamnaviuas 10400

(+662)113-1155 www.haupcar.com

TELECOMMUNICATION

Foans

== BB TECHNOLOGY CO., LTD.
"""""" vsun 90 walulad 91ia

i vasis s

INTELLIGENT INNOVATION CO., LTD.

USEN dumadiaud dulundu 31na

Type of Business: Telecommunication/ #8a1s
Address: 499 mmﬁmiyﬁum A.ATNNNGS 6 UNa1AET L‘Uﬂﬁ](ﬁ!‘ﬁlﬂi
APWNNUAUAT 10900

Type of Business: Telecormmunication/ ?iams
Address: 4/26 a.aapvENIeN wuwIaiums wadinu nammuAs 10230
(+662)338-6118 www.Intelligent.co.th

(+662)016-5555 ) www.bbtec.co.th

CONSULTANCY

AU

wm
ey’

ABEAM CONSULTING (THAILAND) LTD.

u3um 1ol roudais (Wszwdlne) 310

Type of Business: Consultancy/ fiuSnun
Address: 1 9115A 1§ auitdl $u 18 uaw 23
0.81M31 UYL LWARWS NTIVHAIVNLAT
10120

(+662)610-1100 www.abeam.com

E. C. I. GROUP CO., LTD.
usEm 8.9.1a. n3U dim

Type of Business: Consultancy/ fiu§nwn
Address: 313 n.dau wvasdan wAUesn
NFWNNUNIUAT 10500

(+662)766-8653

IFEV

FEV (THAILAND) CO., LTD.

u3Em nd?d (lneuaud) I1in

Type of Business: Consultancy/ fiUsnw
Address: 4/222 $u 12 1.10 049430 A jsquan
2.¢35191 2,983 20230

(+6633)030-770 ] www.fev.com
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e FROST & SULLIVAN (THAILAND) CO., LTD.
UTEM W50dn waud Jaddu (1‘1/18LLE1‘L461) i
Type of Business: Consultancy/ fivsnw
Address: 152 21A139151A0% auad 17 Feaawdt 17-05 a. anssile
uredan WALISN NFUNNUIUAT 10500
(+662)637-7414 www.frost.com

kPAalg] PG PHOOMCHAI BUSINESS ADVISORY CO, LTD.
U3E wiidud gillve fivsnengsha drfia

Type of Business: Consultancy/ iusnw

Address: 1 aasidalninnnes $u 48 a.amsld wwasemun

WAANT NJANNUMIUAT 10700

(+662)677-2000 & www.home.kpme/th/en/html

mediator  VEDIATOR COMPANY LIMITED

USEN wiitawas 3fia (drdineulng)

Type of Business: Consultancy/ ﬁﬂ%ﬂw’l

Address: 141 91msiABSNNDIMBIMED Fu 10 9. awide 10 0.8739m
Uenaesiuuile lwadmun NIUNNUNIUAT 10110

(+662)392-3288 www.mediator.co.th

m OQA ( THAILAND ) LTD.

: v3em TeAae Inauaud 31in

Type of Business: Consultancy/ ‘ﬁU%m&’]

Address: 25 9. N52TUNT 41 D.NTTIIUAT UVIEIUNAS WARIUNAIS
NIUNNUNIUAT 10250

(+6697)354-3498 £ www.omnex.com

I‘b3 P 3 S GROUP CO.,LTD.
u3Em W3 n3U (lneuaud) 9in
Type of Business: Consultancy/ ﬁﬂ%ﬂm
Address: 317/23 .gyiv 63(enily) Lvnansiumile wadmw
AFUNNUMIUAT 10110
(+6687)464-3082 WWW.p3-group.com

P G INTERGROUP CO., LTD.

USEN N 3 auma‘sn‘s‘d el

e rieprean e ind

Type of Business: Consultancy/ %Uim:ﬂ
Address: 20/17 0.03A5n% a.08l0 0.50y3 2.Uyusndl 12130
(+6681)736-0406 www.pg-intergroup.com

5CG

intarnatonal T

SCG INTERNATIONAL CORPORATION CO., LTD.

USEW Loadd Buwesiutiumua AasUandu 31in (Fhuinaulng)
Type of Business: Consultancy/ fivsnw

Address: 1 9115 5 %v'u 3 a.iuJu%Luwﬂm Wsue wnunade
NFUNNUAIUAT 10800

(+662)586-2222 www.scglnternational.com

SOLAR IT CONSULTANT CO.,LTD.
U3um a5 lafl Asudauausi 91in

SOLAR

Type of Business: Consultancy/ s
Address: 80/126 4.6 9.810818 a.éﬁgnm aa.ﬂv!mmﬁ 12150
(+662)577-6013 www.solar.co.th

7y south pole aw

o TATA

Tha.lar [

SOUTH POLE GROUP (THAILAND) CO., LTD.
U3Em 19l Twa n3U (Uszndlne) drin

Type of Business: Consultancy/ Viﬂ?ﬂm
Address: 318 1AsioO3NIU A S 3 gin 310
2NN UAOULNYIYS RTINS
NFUANUILAT 10400

(+662)678-8977 www.southpole.com

TATA TECHNOLOGIES (THAILAND) CO., LTD.
U3En 1 waluladd (Uszwmdlng) 91
Type of Business: Consultancy/ ﬁﬂ?ﬂm
Address: 43 91A3lnedd mmies $u 10 s 1089
0.AMT UYNEIUUI WAINT NTUNNUNUAT
10120

(+662)673-9502 www.tatatechnologies.com

THAIGERTEC CO., LTD.

U3 newasina 9110

Type of Business: Consultancy/ ﬁﬂ?ﬂ‘m
Address: 48/1 erpnsidlsaviouna du 14
0.5%A1ALEN WUITIEUIN WATIBYINY
NFANNNMUAT 10310

(+662)153-9392 Ext.0 ) www.thaigertec.com

SOFTWARE SOLUTION

RIRUSNMIsAuBWGIDS

GLOBETECH CO., LTD.
U3Em lnauwa 310

Type of Busmess Software Solutlon/ sﬂwimimumaWMLm
Address: 202 su‘u 14 ﬂuum&aua LL‘IJ’N‘UB\‘muﬂi WHYIUUIIN ﬂﬁﬂL‘V]‘WﬂJW‘Iuﬂi

10120
(+662)678-0995 Wwww.nostramap.com

HERE (THAILAND) CO., LTD.
- Usen 1Fes (Uszndlne) 31in

NTUNNUNIUAT 10500

Type of Business: Software Solution/ mﬁﬁmiﬁm‘aawmfﬁ
Address: 20 81A3YUKIN U 10A namsvile uwisdan lwauedn

(+662)021-3666 www.here.com

TESTING EQUIPMENT

1Ingovijoasiola

ENGEL MACHINERY (THAILAND) LTD.
USEW e wuvduues Ussndlve) d1da
Type of Business: Testing Equipment/ wesflonsrata
Address: 685 4. WAUINIT 53 UVWWAILINIT WAFIUNAN NIUNNUNIUAT
10250
(+662)102-1544 www.engelglobal.com
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DOE GROB MACHINE TOOLS (THAILAND) CO., LTD.
= U3Em Tnsu uavdiu yad (neuaud) 91ia

Type of Business: Testing Equipment/ iFesilonsrata

Address: 60/5 ¥.afwus’ uon 7-1 0.UsEndu wnendng weeming
NFANNAUMUAT 10900

(+6663)273-1669 www.grobgroup.com



HIOKI SINGAPORE PTE.LTD. (THAILAND REPRESENTATIVE
milolq] orFicE)

USum Slaf Fealus lnsiom alidin Frinaudesyssmdlneg)
Type of Business: Testing Equipment/ \3esilonsnnin
Address: 202 81013 1A8 ABIABSA T 9 0.5TANALEN KWYITIBTIS
WATEYINE NTUNNUMIUAT 10310
(+662)051-5323 &) www.hioki.co.th

INNOVA-PACK CO., LTD.

UsEn Bulurnuna 31ie

Type of Business: Testing Equipment/ in3eailonsanin
Address: 239 4.80UYY 44 0.8YNIN UYWAIUNAN LUAAIUNAN
AFANNUNIUAT 10250

(+662)331-9014 www.innovapack.co.th

MARPOSS (THAILAND) COMPANY LIMITED
- U3um w15lUa (neuaud) 31ia
Type of Business: Testing Equipment/ inFesflonsrata
Address: 23/28-29 e1Asasty $u 14 w.gquin 63 0.guuin wrAResFLTe
WA Tmun NFUNNUNIUAT 10110
(+662)714-3020 WWW.Marposs.com

MITSUBISHI ELECTRIC FACTORY AUTOMATION
(THAILAND) CO., LTD. )
U3 fing3 Sidavsa unane? salawdu Usandlne) $1ia

o T

[T —
Fad iy

Type of Business: Factory Automation/ qUﬂiﬂijﬂuLﬂ%aﬁﬂﬂuﬁdmu
Address: 101 813N A3VA WI1TA VU 5 0.8 UINUAIN
weansEluug NTUNNLMIUAT 10260

(+662)092-8600 ) www.mitsubishifa.co.th

m MITUTOYO (THAILAND) COMPANY LIMITED

u3Em figlaly (Uszindlne) 91fia

Type of Business: Testing Equipment/ \n3esilonsnnin

Address: 76/3-5 n.udeiny UUIaRaIEE WAUILUN NFUVNIMLAT 10220

(+662)521-6130 ) www.mitutoyo.co.th

Denkei NIHON DENKEI (THAILAND) CO.,LTD.

U3En doau uad (Uszmdlne) 310a

Type of Business: Testing Equipment/ i3eailonsanin

Address: 43 masnedinmines es 304-5 41 30 a.amsld wvrseum
WAAMS NTUNNUNILAT 10120

(+662)675-5688-91, (+662)672-3014-5 www.n-denkei.com

omRron

OMRON ELECTGR(BNICS.,LT(D.

UIEN 22UIDU ILAANTIIUAF A1NA

Type of Business: Testing Equipment/ \asile
75393

Address: 555 81A15 S8 MBS 2 ‘i?ulé
anvaledu uvandng waandng njunnuviuas
10900

(+662)942-6700 ] www.omron-ap.co.th

QUALITY RE]PPRT‘CO., LTD.

UIEN AIDAR INBIN A1NA

Type of Business: Testing Equipment/ \nesile
75193

Address: 390 #.leBumun 0.UszRvgiysTu
wrRaesdy wavened ATUNNUNIUAT 10240
(+662)946-9988 Ext.102
www.qualityreport.co.th

TRUMPF LTD.

USEN N3 91iin

Type of Business: Testing Equipment/ iasile
735799

Address: 19, 21 .48LA0518 WUNARDIADIAUYY
waaAnTEds NTUNNUMIUAT 10520
(+662)032-7888 [ www.trumpf.com

ENERGY

wavviu

r
b, d

T

BANGCHAK CORPORATION PUBLIC CO., LTD.
UTHN U990 AasUBlsdu 31AR (Tw)

Type of Business: Energy/ Wadanu

Address: 2098 91A75 M Tower 4u 8 0.4 wwswsslouds wamsslou
NFUNNUNILAT 10260

(+662)335-8888 [ www.bangchak.co.th

.B.I‘Gé BANGKOK INDUSTRI/:L GAS CO., LTD.

UIEN UNNNDNBUAGLNIBALLNE 31NA

Type of Business: Energy/ Wad41u

Address: 3 81A15UINTT %”'u 11 0.8 MSIA UYNETUUIN WAATNT
NTUNNUNIUAT 10120

(+662)685-6789 [ www.bigth.com

y _lf:*" CLEANSOLAR ENERGY CO., LTD.
U3 aaulyans euwesd 911
Type of Business: Energy/ Was1u
Address: 599/22 p1asTalednidleanys (@vves) $u 2 ainysinua
79281 9.9¥81 LNYIYT 70120

(+6632)708-555 www.cleansola.co.th

ELECTRICITY GENERATING AUTHORITY OF THAILAND (EGAT)
mMslufndendnuisUssmdlneg

" EGAT

Type of Business: Energy/ Wa341u
Address: 53 1.2 0.95aIV9A 7.UNTIY B.UNNTIY 2.UUNYT 11130
(+662)436-1416  [E] www.egat.co.th

@idw hiz

(Gpsc

GLOBAL POWER SYNERGY PCL.
UsEm Tnavea wves Juwesd 31in (Wvw)
Type of Business: Energy/ Wasa1u

Address: 555/2 a1msgudleuueifneundnd
4 5 030798 uvvaning waagdng
AFANNUMIUAT 10900

(+662)140-4600 WWW.gPSCgroup.com

NFUNNUNIUAT 10310

GRIDWHIZ (THAILAND) CO., LTD.

USEW n3nde (Uszmdlne) 31ia

Type of Business: Energy/ Wad41u
Address: 184/185 awmsWa%’wnna% %’u 28
AUUSYANALEAN ULV LIATIBYIN

¢

IRRADIANCE SOLAR CO., LTD.

UsEW By lean A0in

Type of Business: Energy/ Wad41u
Address: 29/11 1.3 .uNd o.dlesaynsaas
2.AYNTAIAT 74000

(+662)168-3219 ) www.Irradiance.co.th

(+662)062-9518 [ www.gridwhiz.io
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LINDE (THAILAND) PUBLIC CO., LTD.
U3EM dud(Ussndlne) 3a @nnvw)

Type of Business: Energy/ Wad41u

Address: 2/3 91A15UNUINTINGS 19 °ﬁxu 15 Mqﬁi 14 .UNU-AIIN NU.6.5
AU 8.UNNE 2.85n5U5IN15 10540

(+662)338-6100 ) www.linde.co.th

G} METROPOLITAN ELECTRICITY AUTHORITY (MEA)
== gaslnduasuwang
Type of Business: Energy/ Waﬂmu
Address: 9115RLANE @il 1192 auunsesudl 4 urisnaouny
LWAAABILAEY NFIUVNNNIUAT 10110
(+662) 348 5000 ¢ia 4099, 4199 www.mea.or.th

Q MGA ENERGY CO,, LTD.
- ‘Ui‘t}‘ﬂ LaﬁJQLa LauL‘LlE]iEl r\]’1ﬂ(§1
Type of Business: Energy/ Wad41u
Address: 48/66 9 1 1.7 .yndy n.9an 8150 2.UNNE1E 12130
(+662)900-9600-5 [ www.connols.co.th

@ PROVINCIAL ELECTRICITY AUTHORITY (PEA)
msluidrugiinaa
Type of Business: Energy/ Wadd1u
Address: 200 0.9UNANY LYY L‘?Jm]ﬁﬁﬂi NFWNNUNIUAT 10900
(+662)009-6122 [ www.pea.co.th

PTT OIL /-\NQ RETAIL BUSINESS PCL.
usEn Uan. dnsiunaznisaruan 31na (o)

®or
Type of Business: Energy/ Wad41u
Address: 555/2 prpsguéoueiBaeumand e1a150 du 12 n3nA%En
w999 dNT WAMINT NFANIUIUAT 10900
(+662)196-5959 ) www.pttor.comth

PTT PUBLIC CO.,LTD.
USEN Uan. 31NA (Wr1au)

éptt

Type of Business: Energy/ Wadd1u

Sy o

Address: 555 0.3n105%8n LL“?.I’N’%]‘\)ﬂi L“lltﬂ"ﬂﬁﬁ]ﬂi AFANNUAIUAT 10900
3 (+662)537-2000  [E www.pttplc.com

SYMBIOR SOLAR CO., LTD.
usumn Fululas lwans d1in

y S

Type of Business: Energy/ Wad41u

Address: 475 emsasaaley u 12 0.5085871 WUIIUUNYILN WATIUNT
NFUNNUMIUAT 10400

(+662)248-4635 www.symbiorsolar.com

TAKUNI t. Té}iUNI (Tl-IAILAND) CO.,OL'I;D.

U3Em mall (Uszmdlne) dria

Type of Business: Energy/ Wasd1u

Address: 140/1 01asN1Al u 2 Y UTATYNING 0.7 1gyauAien
UYIUNUA LIAUIGLA ATINNAMIUAT 10160

(+662)455-2888 www.takunigroup.com

€ TOTALENERGIES MARKETING (JHAILAND) CO., LTD.
3N ImwﬂaLauLua‘saa NW‘SLﬂCﬂﬁl\i (Use WIﬂIVIFJ) Rhid
Type of Business: Energy/ Wadau

Address: 173/5 prmsiodedunes du 12 0.amsld wnejame
LwRaINg NTUNNUNIUAT 10120

(+662)2163-6364 -71 www.services.th.totalenergies.com

@ UNIWAVE LTD.
u3Em glliavl 1fia
Type of Business: Energy/ Wa41u
Address: 888/47 1.9 0.188UARBITANIIRINT §.UNUAT 9.UNNE

2.8yM3UTIN15 10540
(+662)367-3470 www.uniwave.co.th

R&D CENTER

AUgIVYIAzWAIUN

A2MAC1 (THAILAND) CO., LTD.
U3E Layuuady (Ussmdlne) dr1a

Type of Business: R&D Center/ quéﬁﬁauazﬁ’wm

Address: 41/90 a1a1suden Lo 8 mﬁ 6 DUUUNU-ATIA NN.16.5
A.u4la8e B.UNNE 2.aMsUTING 10540

(+6681)876-9024 [ www.a2macl.com

masawoess  ASAHI DENSO R&D ASIA CO ,LTD.
U3EM 91918 wuld a15uauda 1oy d1in
Type of Business: R&D Center/ Audifouasiiniun
Address: 156/11 #.8q25504 3 0.490 71 uvansslvuamile waimn
NIUNNUMIUAT 10110
(+662)381-1320 https://en.ad-asahidenso.co.jp

manpuesyr  BANPU NEXT CO, LTD. .

u3Em thuy wind 91in @ndneulne)

Type of Business: R&D Center/ Quéﬁauazﬁmm

Address: 1550 o1nssugd $u 24 0. wwsyetall wvrsinnedy wesw
AUNNUMIUAT 10400

(+662)095-6595 www.banpunext.co.th

EPG INNOVATION CENTER CO., LTD.
Usom 313 Bulundu Wuned 3dn
Type of Business: R&D Center/ Quéﬁﬁ'ﬂuasﬁ'&um
Address: 111/1 1.2 9.uv136 8. UANia 2.52804 21180
(+6638)893599-610 Ext. 2507-2514 (&) www.eic.coth

EXEDY FRICTION MATERIAL CO., LTD.
USTM 1Bnwaf ‘V\Iiﬂsl!‘u wandiizea 3100

EXEDY

R (Ve B L

Type of Business: R&D Center/ Audidouasiaiun
Address: 700/359 .6 .UNU-ATIA A.ABUIIND B.4583 2383 20000
(+6638)743-923-6 ) www.exedy.com
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TBK TECHNOLOGY THAILAND CO.,LTD

v3um Al walulad (Uszwmdlne) 370a
Type of Business: R&D Center/ gugiiuasimun
Address: 700/1017 3.9 a.u1UlUs 9.MuNes 2.9aU3
(+6638)109-3607 [ www.tbkk.co.th



TESTING SERVICES

usnisna&ou

AVL SEA & AUSTRALIA CO., LTD.

Type of Business: Testing Services/ U3N13MagaU

Address: 123 81A158UNINBSE U 9U 34 2.301IRTIEN WUI9T0UNa

Lﬂmﬂﬁ!ﬁﬂi ﬂiqﬂL‘WWJJW]‘Uﬂi 10900
(+662)299-0500  EJ www.avl.com

USEN 197U0A LEDID LOUA DaHIASIAY 311A

IMV (THAILAND) CO., LTD.

USEn ladud (Usewnelne) s

Type of Business: Testing Services/ U3N15MAgdY

Address: 700/907 U 5 M.UUDINZVE ©.N1UNBY R].‘Ualﬁ 20160

(+6638)212-226 WWW.imv.co.th

AR

INTERTEK TESTING SERyICES (THAILAND) CO., LTD.
U3EN DuUmasmA WaRs wasdawd (Uszwnedlng)
31NA

Type of Business: Testing Services/ UIN1svngaauy
Address: 1285/5 a.Us¥1u Wasaedaing
UAUNTD NTUMNLMIUAT 10800

(+662)765-2888 [ wwwi.intertek co.th

®

TUV SUD (THAILAND) LTD.
s il ga (Uszwmalve) dria (@ninaulneg)

Type of Business: Testing Services/ UIN1sVnaaU
Address: 111 1.9 o.wualgSuy m.ﬂaawﬁa
9.Aa8A 2.Unusndl 12120

(+662)564-8041 www.tuvsud.comth-th

YOKOGAWA (THAILAND) CO., LTD.
usen lwlnn1a1 (Wszwdlne) 31ia

Type of Business: Testing Services/ UIN1vn@ay
Address: 799 a.W525 M 9 uNUNNZY
WATEUIN NTUNNUAIUAT 10310
(+662)715-8600 www.yokogawa.comth

SHIPPING LINE & LOGISTICS

1dudona:ladaand

WK GROUP

NYK RORO (THAILAND) CO., LTD.
USum 18U 218 1A 1515 Wssndlne) daia

Type of Business: Shipping Line & Logistics/ iAuzauazladafnd
Address: 2525 8115 1 wwngle Wunes Hu 7 anszauil 4 WRARBIAY WARADINY NTUNNUNIUAT

10110
(+662)022-7060 [ www.nykroro.com

OTHERS

dug

CBC (THAILAND) CO., LTD.

d=s preme

DEES SUPREME CO., LTD.

o

Type of Business: SU99HARN 09NLUU TRUHARSMTina@RnuINTTouN
wilfiad, Wusmsihituiionmslssnuuasadedudn

Address: 180/53-55 91913 ITF Tower $4 23 0.0y urNgSened wauiedn
NFWNNUAIUAT 10500

(+662)231-6181-2 ) www.cbcthailand.com

Usun 0T (Uszndlne) 31in

UTEN f gn3a Aiin
Type of Business: Founngly
Address: 695 408AYNIN 50 AUUFYNIN LU29NTElUUS UARADILAY
AFWNNUNIUAT 10260
(+662)742-9141 www.deessupreme.co.th

DOW CHEMICAL THAILAND LIMITED
USEN A7 inea Usewdlne 311

>

EMPIRE SERVICE SOLUTlQN CO., LTD
U3en ulwg wesia lwgu $ria

©

Type of Business: Msnandiananafinuaznanafindusu
Address: 99/1 811501 2 g.uasduns-3i0e 0.893n 42 wuaemsslous

UANADIAY NIINNUNAUAT 10110

(+662)365-7000  E) www.dowfamilythailand.com

Type of Business: U3nsdouganeusiu
Address: dninaulve Nieg 9/15 ny 6 alalssnaugs a.aimane

2.819nn1 2.Unusnil 12150

(+662)101-1743, (+662)326-0641-9 https://www.empireservice.co.th

B PNABRATA

INABATA THAI COMPANY LIMITED
UsEn duzunglng 1A

Type of Business: N80 NNISTILATNAERN
Sudy

Address: 191 1pnsaauneuwand Ty 14 o Fau
uredan lwau1esh NTuNNENIUAT 10500
(+662)625-3200

www.inabata.co.jp/english

ik
FEEEL ShLTE

KGK ENGINEERING (THAl) CO., LTD.
uSun ndadudidess (lne) dada

Type of Business: ﬂ’]i‘lﬂﬂﬁ'dLﬂ%aﬂﬂvﬂiLLaSQUﬂiﬂj
wieltlusugaaunssu

Address: 846/3 91A1SlATINITULLBDSAYNE B9
@il A611-3 n.a19a wrsueuild waunen
NFUNNUNIUAT 10260

(+662)516-8751 ) www.smri.asia/th/kgk

KRUNGTHAI PANICH INSURANCE PUBBLIC
CO.,LTD.

UsEmM nyslnenwadauseiune $ain @nvw)
Type of Business: N15Us¥AWIUNANY

Address: 1122 p1nsiafilen1anies a.snuy3en vl
uradinnedy A3 nTnMNEILAT 10400
(+662)624-1111 [ www.kpi.co.th
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QTC ENERGY PCL.
weem—— U3EN AT LOULESE 900 (WKYL)
Type of Business: mMsuanvsiawdadlaii
Address: 2/2 GATUNNNINY 8 KN 5 Q.NTHVNATNY WYIFIMLN
waUNgl NFMNLVILAT 10240

(+662)379-3089-92 www.gtc-energy.com

REFLEX PACKAGING (THAILAND) CO., LTD.
U3 Suland unaiads (neuaus) dria (drdnenlng)

ReFlex

R oo vy e

Type of Business: nswannanSasnanaindug Selsdnussanliluiisu
Address: 150/35 11.9 9.MUBIUIN B.ATIIV) 2.YaYT 20230
(+663)834-7071-5 ) www.reflex.co.th

SAHA PATHANA |NTER—HO|_VD|NG PUBLIC COMPANY LIMITED
VSN aNRAILIdULIAaslgan 310n (UnnvL)

Type of Business: gsfaliiguazuinisgsnvamulundnning
Address: 530 #.a15UsEAYE 58 A.INAN 281U NTUNNUMIUAT

(+662)293-0030 [ www.spi.co.th

& SIAM UNIVERSITY

LIL LI Y S B R

Type of Business: @a1dunsAne

Address: 38 DANYILABU UVITUNRI mem@'l:«ﬁzy NFUNNUAIUAT 10160
(+662)867-8088 [ www.siam.edu

AIRA FACTORING I?UBLlC COMPANY LIMITED
U3 las1 unanase 310n (Wnvw)

Type of Business: gsnandnning

Address: 3/9 I0TAUY3 $u17 n.wgyln walniu uvsdyuiy
NFWNNUNIUAT 10330

(+662)657-6222 www.airafactoring.co.th

= TR FORMAC CO.,LTD.
e DOV
= U3Em fions Wosuua 11
. a P 4 A o A3
Type of Business: Usenaufianisen deeeniatosile Jan gunsaliuda
Uszanmangg nanedsene
Address: 28 Fu3 a.uMB3IE WUIUTEIA WAUTEIA NTLYNLNIUAT 10250

(+662)130-6562 www.trformac.co.th

mummmmwemmsy  TURCK BANNER TRADING (THAILAND) CO.,LTD.

usum Wisa wuuwes wsans (lneuaud) 310a
Type of Business: Mswgauaiesinsuargunsaidun adlédamssanl fuiidu
Address: 24/1 81015 teuiay U9 Wi 0.4 U8 wisdssna wausshe
NFUNNUNILAT 10250
(+662)116-5699 www.turckbannerth.com
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5 WURTH V\iUBTIi (THAILAND) co,, uLTwD.

usEm asn (Usemdlne) 311

Type of Business: Smheiaiesiiotnsgouizsinusneud SmineTag
dudedunisieasina

Address: 123/2 TiagnavnIsuaInnszl 0.2099N39 UUeEUa1N
waaAnsEds NTUMNNNILAT 10520

(+662)170-5000 @ https://eshop.wuerth.co.th
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Speed-up your power
with Delta Ultra Fast
Charger 200

www.DeltaThailand.com
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