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ere are only a couple weeks
left before the beginning
of year 2021, Nevertheless,

pandemic of an infectious Coronavirus
(COVID-19 )has not ended, yet. It comes
back and this time it is spread, widely
and rapidly, in community. It is more
serious than before because there is
no sign of symptom frommost of infected
patients which causes transmission of
disease from one to another, easily.
Thus, compliance with advice and
disease control measures from the
government are the must that every
party needs to provide collaboration
and follows procedures, rigidly. Together
with these, we can get through this crisis.

For automotive industry, total sale
number in November 2020 is 79,177 units
which is increased 2.7%; including,
25,437 units for passenger car
(decreasing 7.2% ), 53,740 units/for
commercial vehicle (increasing.8.2% )
and 42,763 units for 1-ton pickup truck
(increasing 6.8% ). Overall, this indicates
positive direction. Moreover, Motor Expo
2020 has just ended with 38,699 units
of sale order (33,7563 units for motor
vehicle and 4,946 units for motorcycle)
from 1.2 million visitors with over 49
billion baht.

This issue of Automotive
Navigator Magazine presents you a
case study of Japan; the Japan’s
Experience: Scrappage Scheme and
End-of-Life Vehicle Management
Policy that stimulates automotive market.
The Draft of Electric Tuk Tuk Standards
prepared by Thailand Automotive
Institute (TAl)is in this issue, as well.
This corresponds to the world automotive
direction which is moving forwards
to Electric Vehicle (EV).

At the end, | would like to say
“Happy New Year” and wish you all a
happy, healthy and prosperous New
Year. Far away from Coronavirus.

See you in the next issue!
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PLANT VISIT AT BMW &
DTS DRAEXLMAIER
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On August 5™ 20202 Mr.Pisit Rangsaritwutikul,
President of Thailand Automotive Institute (TAl) Mr.Thanawat
Koomsin, Executive Vice President and the management
have honorably received a warm welcome by Mr.Uwe Quaas,
Managing Director, BMW Group Manufacturing Thailand,
Mr.Gerhard Irnesberger, Plant Director, DRAXLMAIER Group,
Mr.Bernhard Teriet, Chief Financial Officer, BMW Group
Thailand and the management during the visit to the motorcycle
and car assembly plant and a battery module assembly
plant in Rayong.

This plant visit we’ve learnt that BMW is committed to
Thai automotive industry development and has continued to
invest in creating jobs and value-added in Thailand by
continuously expanding production volumes since the opening
of production in 2000, using domestic parts more than 40%
and will be more increasingly and also having an essential
production process as announced by the Office of Industrial
Economics (OIE) such as body assembly and painting
process for internal combustion engines (ICE ) and battery
production for plug-in hybrid electric vehicles (PHEV) and
also having an essential production process as announced
by the Office of Industrial Economics (OIE) such as body
assembly and painting process for internal combustion
engines (ICE ) and battery production for plug-in hybrid electric
vehicles (PHEV) as well as operations in accordance with
the Customs Department Notification No.144/2560
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TAI executives visited a BMW battery cell module assembly plant
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Currently BMW offering its customers a choice of vehicles
under the concept “Power of Choice ™ with various alternative
powertrain systems such as internal-combustion-engine
vehicles (ICEV), plug-in hybrid electric vehicle (PHEV)
including battery electric vehicle (BEV) or fuel cell vehicles
(FCEV)in the future to meet various customers’ needs with
safety and environmental friendliness as a key consideration.
The BMW plant has controlled products according to standards
with efficient, modern manufacturing processes especially
the battery production with high-performance robots to be used
in many production processes to meet quality as customer
requirements with safety according to international standards.
And BMW has transferred its knowledge of technology and
various field of manufacturing skills by sending employees
for oversea training with experts in Germany continuously.

In terms of production, BMW has strict production
quality control procedures to ensure every BMW car and
motorcycle model produced is safe for driving. Currently,
both cars and motorcycles manufactured from BMW plant
in Thailand are exported to many foreign markets and tends
to expand more.

TAIl has withnessed BMW commitment to continuously
invest in Thailand including using Thailand as a production
base for exporting in many countries such as ASEAN countries,
China and India and also planning to use domestic parts
increasing. Lastly, BMW is one of the mechanisms for Thai
automotive industry development to be able to compete in
the world market.
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TAI VISITED SAKUN C (THAI FAMOUS BRAND)
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On August 28™ 2020 Mr.Pisit Rangsaritwutikul,
President of Thailand Automotive Institute (TAIl), Mr.Thanawat
Koomsin, Executive Vice President and the management
were honorably received a warm welcome from Mr.Namchai
Sakunchoknamchai, President of Choknumchai Group and
Sakun C Innovation Co., Ltd. together with Mr.Weeraphon,
Techaphasuksanti, CEO, Ms.Rujipha Sakunchoknamchai,
Executive Director and the Sakun C management for visiting
the auto parts molding and forming manufacturing plant
which its innovation in the production of aluminum molds
can compete in the global market, especially auto body
parts molded from aluminum material which the molds take
less time to make compare to other competitors by reducing
the molding process and being able to reduce large numbers
of production defects including the computer design process
to assist in drawing up to the simulation test to save time
and cost in actual testing also known as CAD/CAM/CAE
which nowadays Skun C is well recognized by automakers
around the world.

Tnomaideualsanuadsinuilsanuianugeiuly
NINAILIgAAIMNTTHE B UA INELALEN1TVE18NTAY
deliAnnsaesnuuaradeyarinlulssmalng s
U3Eninsimusosananmssuienantudaugnisaing
winnssulunmswindidsegiiden erueudlil Solndh
wazA1deazveeligsrvundusuinn naungdndy
anaglvmde Usesuusuns Sdevimilunisadiawusun
vosnulneluie “SAKUN C” wieidudumilslumsiiann
gAEMNTTIULUEUALNY UAZNINUTEN VOYBUAMITUIA
lAgiamEnIENTNENAMNTII NIUALATUENENTTY Uag
andugueud fifdutsatuatuayuiasednduliuiem
wulmnegwianles

adan1tugusudvedunailuauysfuresuieny
ffinsiaudesonangsiavuiadnainnisdugning
Tugsnousd gniadudsuiedatudusmeud uasiaman
ansdudiindnnssunsndasndieglidey satensauilu
gnisauusus “SAKUN € fiduvesaulnedanna uas
Usene uleunglunisaduayuniansfinglagnisimun
oadmy Awanansatidnlnglimeshauass Jalagtiu
dnswaninAnwfifannmduduaunn vhegaudins
U3 amfunadnavildunsianiuassosengaavngsy
guud bng lngan1dus Gualiausiudledunnusem

lunmsianngeavnssueuewilne uagmaniviynnedn

eUsvauau Lot iudunfouanavnssue e ualng
Tgdaanuaunsaluniswiadulunaialan

We have learnt from this visit that Skun C is committed
to Thai automotive industry development and has expanded
investment to create high value-added jobs in Thailand and
also build on development from OEM parts manufacturer to
creating innovations in the production of aluminum bodies,
electric vehicles, electric boats and planning to expand into
the rail system in the future. Mr.Namchai’s vision to build
Sakun C brand in order to be a part of Thai automotive
industry development with supports from the government,
especially the Ministry of Industry, Department of Industrial
Promotion and Thailand Automotive Institute helping Sakun
C grows continuously.

TAl appreciates Skun C’s commitment which has been
extending its existing business starting from being employee
in a garage to an auto parts manufacturer and further to be
a leading company for aluminum body manufacturing
innovation including building a brand “SAKUN G~ Thai owner
company to international. Skun C also supports the education
sector by developing knowledge, student ability by providing
on the job training program which has produced a large
number of quality students. In the end, Skun C will be one of
the mechanisms to develop and extend Thai automotive
industry. TAl is pleased to cooperate with all companies
and expect all sectors to cooperate and help driving Thai
automotive industry with competitiveness in the world market.
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TAl management visiting the production of molds and forming process of aluminum body
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During September 8" - 9™ 2020, Mr. Pisit Rangsaritwutikul,
President, Thailand Automotive Institute (TAl) as the key
representative from Thailand in Automotive Product Working
Group (APWG) along with Mrs. Kamonwan Chamlerdwat,
Director of Certification Division, Thai Industrial Standards

Institute (TISI), Mr.Chaiyavat Tangkrockolan, Director of
International Affairs Division, Thai Industrial Standards Institute
(TISI) and representatives from private sector participated
“ASEAN Automotive Product Working Group Meeting”
through VDO conference together with 10 country members;
including Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar,
Philippines, Singapore, Thailand and Vietnam at Meeting
room 410, 4" Floor, Thai Industrial Standards Institute Building.

The objective of this meeting was having Mutual
Recognition Arrangement of ASEAN for 19 standards in the
1% phase which would accept testing result and product
certification. Due to applying the same standard, repeating
test was no need. Thus, this would facilitate import and export
automotive and auto part products among country members.
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TAI GAVE A WARM
WELCOME TO DEPARTMENT
OF SCIENCE SERVICE (DSS)
FOR VISITING ATTRIC
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On Wednesday 9" September 2020, Thailand Auto-
motive Institute (TAl)gave a warm welcome to Ms.Nisakorn
Jungjaroentham, Director General of Department of
Science Service (DSS), Dr.Orasa Onjun, Director of Division
of Chemicals and Consumer Products and the management
visited at the Automotive and Tyre Testing, Research and
Innovation Center (ATTRIC ) Chachoengsao to discuss the
cooperation to strengthen the Connected and Autonomous
Vehicle (CAV) testing capability in the future.
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TAI LEADED OPERATORS TO VISIT CHERDCHAI
CORPORATION CO,, LTD. FOR OBSERVING
AIRCRAFT INDUSTRY
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On September 15", 2020, Thailand Automotive Institute
(TAIl) leaded 13 operators to participate in activity of
“Plant Visiting and Exchanging Knowledge” at Cherdchai
Corporation Co., Ltd., Nakhon Ratchasima, which was under
the competency enhancement of automotive operator towards
aircraft industry project 2020. In this regard, Mr. Surawut
Cherdchai, Managing Director, Cherdchai Corporation Co.,
Ltd., gave a warm welcome and leaded the group to visit
plant as well as gave advice to them in order to develop and
increase competency of operators in automotive industry,
which would support expansion of aircraft industry in the
future.
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NISSAN DELIVERED EV
TO TAIFOR R&D

dadudvuausnaudiwiikanidusiusud
Wafinu3duuazweuun

dotuil 22 fusou 2563 wefidg Seanuiidina
Hg1uen1san e e Wasiuiisdaausagudliin
Tady & 9wIu 2 Y A1 wssNey nTat Jseenu
U3un dadu Ussinalne Ysesruluisnneld “lasenis
nsavuayueusudlnin ensideuasiaugeueud
wiisauranvaslszmAlng” muLuInILasuleueves
antugueud lunsdaadugaanasusus AUy
eusulaiihvessemelnglueuan uasndoudud fady
falgdaneusasudlniilyiun aunaueueudliilne 1 fu
UATINGEY NWATANERT 1 AU WAL UNNINNGUETIUAIENS
1 fu Snde dwmdulfifensfnwn nsidonasiann
yaanslugnanvnssuenueudlusnansioll o gudnsinm
wasdnausuuiem dadu ueiwes (Usvnalne) 9110

UNUI-ATIA AU, 22

~X

o

BEr

lAsunsaduauue”

Tﬂs\lmsacma

IWonssduna:y,
BEV Donath WIS

Uugn

On September 22™, 2020, Nissan Education & Training
Center, Bangna-Trad KM. 22, Mr. Pisit Rangsaritwutikul,
President, Thailand Automotive Institute (TAIl) attended a
ceremony of delivering 2 Nissan Leaf Electric Vehicles (EV)
to TAl In this regard, Mr. Ramesh Narasimhan, President,
Nissan Motor (Thailand) Co., Ltd., presided over the event
under “Supporting EV for research and development
towards future vehicle of Thailand project=, which followed
guideline and policy of TAl to support EV and parts industry
of Thailand in the future. Additionally, Nissan also delivered
one of each EV to Electric Vehicle Association of Thailand
(EVAT), Kasetsart University (KU) and Thammasat
University (TU) for furthering study, research and human
resource development in automotive industry
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On September 23 2020 Mr.Pisit Rangsaritwutikul,
President of Thailand Automotive Institute (TAl) honorably
received an invitation from Informa Markets Thailand to the
opening of Intermach 2020 and Subcon Thailand 2020
which was held at BITEC, Bangkok.

Mr.Panuwat Triyangkulsri, Deputy Permanent Secretary,
Ministry of Industry mentioned about the overview of this
event that Intermach and Subcon Thailand plays a major role
in supporting Thai industry development, offering entrepreneurs’
opportunities to learn and access innovation and technology,
especially the targeted industries with potential to meet the
needs in the current situation which the government aims
Thailand as a smart manufacturing hub. This event can
answer all Thai industry needs for transformation leading to
the industry success in the future.

Mr. Manu Leopairote, Chairman of Informa Markets as
an event organizer of Intermach 2020 and Subcon Thailand
2020 revealed that entrepreneurs call for the event Intermach
and Subcon Thailand 2020 which considers as a grand
industrial trade show combining technological advancements
and integrated manufacturing innovation including business
matching program of the year to meet the needs of all
industries. This year’s Intermach 2020 was presented under
the theme <Driving Industry Forward with Intelligent
Technology” gathering 1,000 leading technology brands
revolutionizing the era of smart machines with automation

LL‘VNU‘VW]ﬂﬂ‘HiEJﬂ@EJ ma‘ukmwm:umaqmswammummmﬁu o technology and robotics.

12

Tuduresnuduasu Tnewaud 2020 MuuAnsBudL
amamﬂiimmm?ﬂmLﬁami%’ﬂ%ya%ud’mamamnﬁuLLav
Ranssuiudgsiaduivesendeu Samelii “sjeggudnans
qquamwumuamamnisﬂan” CONCPIEIEITE v
TnanAdaEEiNsSuTnsRaRlne nondn BUYER's
VILLAGE saaiffietudugnamnssuduiunniigaluendeu
wazlyuinuananaluladuavuinnssumalulad anamnssy
auayueINImeuLargtoNU13e TINReNINTIHANNWNEN
UINUY

AveulIanansaring e Bumesuun 2020 uay Funeu
Tneuaud 2020 NuuanwvAlLlagRsaInINaLazRaINT Y

o

WWUVOROWEINSORUSENDUMSUAKNSSUENUBUd

o TungiuRn 24 fueneu 2563 weiidg Janudding
Hewensanidueueud lasuiesiann uien dulesin
Wsihnd Uszelne Tugueidnnudunesiun 2020 uaz
suduaeu Tnguaus 2020 Ussgefivs Fos “nnsuiuideu
QATIMNIINYIULUAINEY Fana1vnITueIuBUdaUIAR”
Tusmudisn FUTURE AUTOMOTIVE FORUM itelsimnnag
wigUszneunnslugnamnIsuo e udLargmaI N TN
Aeiles

g Wsamngled M soae e sinATEgR
geamnssy ulszsulanudunuidingn uassa
ussengluihte “unuduinfousnanvnssugiusudasiolusl
uazenususazarnfiufinsdefannndon” sursAangsy
WEIUNNEMSAATUERENTTHEUEUA 0 AUETINTIANTT
waznsUsegalume vian

o

SULMNSHARLNBNTINYRIUEIN WU RULBIEUNITHAR
Juagshaddgaluondeu Awusdiun 23 - 26 fugieu
2563 o4 AugInsIANTsLarnsUsEYNlumna Ui

And Subcon Thailand 2020 is the leading industrial
parts and business matching event in ASEAN under the
theme <“Paving the way for Thailand to become a global
sourcing destination” with the leading pavilion from the Thai
Subcontracting Promotion Association including buyer’s
village which is a central place for the most industrial part
buyers in ASEAN, and also the innovation and technology
zone on aviation support industry and maintenance center
including many other seminars and activities.

On September 24" 2020 Mr.Pisit Rangsaritwutikul,
President of Thailand Automotive Institute (TAl) was honored
by Informa Markets Thailand as the organizer of Intermach
2020 and Subcon Thailand 2020 to be an honorable
speaker on “Transformation of Thai Automotive Industry
into Next-Generation Automotive Industry= in the seminar
“FUTURE AUTOMOTIVE FORUM~ to knowledge the
entrepreneurs in the automotive and related industries.

Ms. Payouw Kummook, Deputy Director General of Office
of Industrial Economics (OIE ) was presided over this seminar
and also an honorable speaker on “Plans to Drive the
Next-Generation Automotive Industry and Environmentally
Friendly Vehicles” as well as the discussions from experts
in the automotive industry which was held at the Bangkok
International Trade and Exhibition Center BITEC.
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On September 28™ 2020, Mr. Pisit Rangsaritwutikul,
President, Thailand Automotive Institute (TAI) gave a warm
welcome to Lt. Gen. Ekachai Harnpoonwittaya, Director,
Defence Industry Department, Defence Industry and Energy
Centre, a group of management from Thailand National
Defence College (TNDC) and Mrs. Warawan Chitaroon,
Deputy Permanent Secretary, Ministry of Industry for meeting
and having discussion of automotive and the next generation
vehicle testing at Kluaynamthai Office, TAI.
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TAI WELCOMED DIRECTOR OF DEFENCE INDUSTRY
DEPARTMENT AND DEPUTY PERMANENT SECRETARY
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On September 30™ 2020, Novotel Bangkok Sukhumvit
20, Mr. Pisit Rangsaritwutikul, President, Thailand Automotive
Institute (TAIl) presided over a special lecture on the topic
of “Automotive Industry and Survival in Pandemic of
COVID-19~. In this regard, Mr. Kamon Chutipongnavin,
President, KMF Co., Ltd., was the special lecturer due to his
40 years of experience in automotive and auto parts industry.
His business had been developed, continuously, until it
became Tier 1 of a leading automotive company. He is also
a well-known speaker among both government and private
sectors. Nowadays, he gives consultation to auto parts
group, as well.

Mr. Kamon introduced and suggested audiences to
comprehend and prepare for changes occurred at present
by delving into how to handle and solve problems, guideline
of development, needed competency enhancement for
change and improvement in viewpoint, plan, mean and strategy
in order to survive in this pandemic and any change in the
future; including, moving towards the next generation vehicle
industry, l1oT, Smart Factory or Disruptive Technology, etc.
As of today, there are advanced technology, innovation,
massive of data, ease of data access and more intense
competition, it is necessary for operator to imply those data
and concept for further preparation and problem solving.
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On September 3, 2020 Mr.Pisit Rangsaritwutikul,
President of Thailand Automotive Institute (TAI) has
organized a seminar “Wheels to Wings” under the project
to upgrade the capabilities of automotive entrepreneurs to
the aerospace industry which its objective is to focus on
the human resources development of entrepreneurs in the
automotive and parts industry and related industries to
have knowledge, capabilities and skills in aerospace industry
standards to support and enhance the competitiveness
and production potential in the automotive industry into
aerospace industry with supports from the Office of Industrial
Economics (OIE ) Ministry of Industry, Civil Aerospace Training
Center the Center (CATC) and the private sector in the
aerospace industry jointly introduce the development
approach to prepare entrepreneurs in this project in 2020
such as organizing study tours and sharing knowledge in
aerospace enterprises, assessing entrepreneurs’ readiness
to enter the aerospace industry and entrepreneurial

o advisory activities.
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Mr.Thongchai Chawalitpichaet, Director General of
the Office of Industrial Economics, Ministry of Industry who
was presided over the seminar said that the aerospace
industry is one of New S-Curve which is an industry with
growth potential with the government supports. Thailand’s
advantages as a regional aerospace hub but due to the
COVID-19 outbreak severely affected the aerospace and air
transport industry by limiting routes and number of operating
flights but still needing food, medicines and medical
equipment transportation on the rise.

Currently the commercial aircrafts in service is
approximately 20,000 units around the world and in the
next 20 years expecting 42% of new aircrafts increase or
approximately 14,000 units from the total of 34,000 units.
Due to the increasing demand for aircrafts, it has shown the
global interest in entering the aerospace industry.

Thailand’s advantages as a regional aerospace hub
expecting the number of passengers will increase by three
times in 2036 or approximately 180 million passengers and
from this growth it will be Thailand’s opportunity to attract
domestic and foreign investment in the aerospace industry
along with many supporting industries such as automotive
industry, steel industry, electrical and electronic industries,
etc. opening doors to enter the supply chain of global
aerospace industry.

The relevant agencies need to have an integrated
action plan which the government has been planning to
build an aircraft maintenance center, manufacturing parts
and preparing workforce for future growth of aerospace
industry by coordinating with major aircraft manufacturers
such as Rolls-Royce, Boeing and Airbus in technology
transfer to upgrade the capabilities and prepare the
automotive entrepreneurs with modern technology to enter

S the aerospace industry.
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Mr.Piya Atmungkhun, former President of Civil Aviation
Training Center, as an honorable speaker on the topic “The
COVID-19 and its impact on Thai aerospace industry” said
that the COVID-19 has affected all around the world,
especially on the aerospace industry which cannot run
operations which impact on the entire industry chain but it’s
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expected to be recovered in 2 - 3 years depending on the
vaccine as a key element. In the current aerospace industry
is operating the transport of consumer goods, and in the
future, it will be transformed to build customer confidence
which means the stricter rules. Even though it is in crisis but
the growth trends will be higher in the future and the
preparation from all sectors is necessary for future inbound
opportunity such as the government policies on the
Maintenance, Repair and Overhaul (MRO ) parts manufacturing
sector must be prepared by increasing the number of capable
entrepreneurs for aircraft parts manufacturing, starting with
the AS9100 and ground equipment which tends to be
electrical e.g. electric airport bus including all airport
vehicles will be shifted to electric etc.
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Khun Pornrudee Benjarpeyaporn, expert in the
automotive and aerospace industry as a speaker on
“The guidelines for the adaptation of the automotive
industry to the aerospace industry” said that the aerospace
parts manufacturing industry strictly focuses on safety and
standards as agreement. Therefore, it is necessary to
develop and maintain effective workforce which one of its
workforce competencies is language, especially technical
language. Workforce in key positions must be thoroughly
checked for qualifications especially the top management
which makes the employee retention cost is higher comparing
to other industries and aerospace parts manufacturers
must know their customers well e.g. Airbus in each country
has different demands, it is very difficult to manufacture
aerospace parts for both Chinese and Western aircraft
manufacturers due to the western aircraft manufacturers
are concerned on the leakage of knowledge.

Mr.Puttipong Thanitmethakorn, the representative
from TBKK (Thailand ) Co., Ltd. gave an example of case
study on “Upgrading the potential of entrepreneurs in
automotive industry to meet the requirements of aerospace
buyers® and said that at present, Thai entrepreneurs
manufacture aerospace parts as BUILD TO PRINT, therefore
they should develop in research and design but it is difficult
without big buyer network to help with research and
development. In the preliminary starting from build to print
manufacturing and seeking to improve the AS9100 systems
which is a standard for aerospace industry. At present, Thai
entrepreneurs have at least an ISO 9001 system, TBKK
(Thailand) is certified IATF 16949, which covers most of
AS9100 requirements as well.
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On October 22™ 2020 Mr.Pisit Rangsaritwutikul,
President of Thailand Automotive Institute (TAl)was presided
over the talk conference on “Strategy for The Future of
Transportation Industry and Thai Entrepreneurs Development™
under the insights analysis development center project for
aerospace maintenance and parts manufacturing industry
2020 which supported by the Office of Industrial Economics
(OIE ), Ministry of Industry which it was held at The Berkeley
Hotel Pratunam.

In this talk conference, TAl was honored by Asst. Prof.
Pramual Suteecharuwat, Asst. Prof. Nuksit Noomwongs
from Faculty of Engineering, Chulalongkorn University and
Ph.D.Navatasn Kongsamutr from Faculty of Engineering,
Kasetsart University talking on “Strategy for The Future of
Transportation Industry and Thai Entrepreneurs Development
to give information and guidelines for entrepreneurs especially
in the automotive industry to consider extending the production
from the automotive industry to the aerospace parts industry
as well as supporting a mechanism to promote the development
of the rail industry and domestic supporting industries, support
the transportation system in the future. And Ms.Jintana
Toprakhon, Researcher of TAl had also presented the
results of studies on the potential of Thai aerospace

6 maintenance and parts manufacturing industry.
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On October 22", 2020 Mr.Pisit Rangsaritwutikul,
President of Thailand Automotive Institute (TAIl) was
presided over the seminar *Thai Automotive Industry in
Transition Period” under the Automotive Information
Development Program 2020 supported by the Office of
Industrial Economics (OIE ) Ministry of Industry, which it was
held at The Berkeley Hotel Pratunam.

In this seminar, TAl was honored by Mr.Titikorn
Lertsirirungsun, Manager, Southeast Asia, LMC Automotive
(Thailand) Co., Ltd. as a speaker on “The Automotive
Industry in the COVID-19 Era~ due to the COVID-19 outbreak
affecting the global automotive market, and Mr.Sedtawud
Larbwisuthisaroj, Researcher of TAl as a speaker on
“The Directions on Next-generation Automotive Technology
and Thailand’s Policy” speaking about the trends in mobility
technology which are “CASE” (Connected Vehicle,
Autonomous Vehicle, Shared Mobility, Electric Vehicle ) and
will affect the automotive manufacturing industry in
transformation and new business opportunities arise as well.
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On October 27™ 2020 Mr.Pisit Rangsaritwutikul,
President of Thailand Automotive Institute (TAI) attended
the working group meeting driving a training program in a
special standard to delay unemployment leading by
Mr.Apichart Thongyou, the Chairman of Coordination
Committee on Human & Education Development on EEC
Area, Dr.Somchai Thaisa-nguanvorakul, Chairman of Executive
Committee of SNC Former Public Company Limited and
relevant government and private agencies to discuss the
setup of framework for implementation to achieve the
objectives of educational and personnel development to
support the needs of industrial workforce development in
the future.
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TAI WAS WITNESS IN MOU SIGNING CEREMONY OF
HUMAN RESOURCE DEVELOPMENT TO SUPPORT
THE NEXT GENERATION AUTOMOTIVE INDUSTRY
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On November 24™ 2020, Mr. Pisit Rangsaritwutikul,
President, Thailand Automotive Institute (TAl), was one of
witnesses along with representatives from both government
and private sectors in MOU signing ceremony among Ministry
of Industry (MOI), Ministry of Higher Education, Science,
Research and Innovation (MHESI) and Office of Vocational
Education Commission (VEC). The objective of this MOU is
human resource development to support the next generation
automotive industry. TAl also had booth display that
presented a research of Electric Vehicle (EV ) at Ministry
of Industry.
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A VIRTUAL MOU SIGNING CEREMONY BETWEEN TAI & KCL
FOR EV BATTERY DEVELOPMENT
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On November 25™ 2020 Thailand Automotive Institute
(TAl)had a virtual MoU signing ceremony with Korea Conformity
Laboratories (KCL) from Korea through video conferencing
due to the COVID-19 pandemic.

Mr Pisit Rangsaritwutikul, President of Thailand Automotive
Institute (TAI)and Mr.KAPSEOK YOON, President of Korea
Conformity Laboratories (KCL ) have signed the MoU which
aims to build a cooperative partnership on testing, automotive
research and development and electric vehicle batteries such
as cooperation to support the establishment and operation
of EV battery testing center, and organize trainings on the
knowledge development of experts and relevant parties to be
ready for operation in EV battery testing center, undertake
the joint project of international research and development
in the field of electric vehicles, EV battery, etc., and promote
testing laboratories in the field of EV batteries in Thailand
including other cooperation in the future.
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KCL is the technical service agency in South Korea
which was established in 2010 with its mission to provide
testing services, product certification and research and
development in various fields such as construction and
civil engineering materials, consumer products and medical
appliances and in environmental, logistics and green industries
to protect consumer safety and contribute to industrial
development and the nation’s economic growth with 31
branches nationwide.

Mr.Pisit said “the MoU signing ceremony today
demonstrates our commitment to work together in the field
of testing, evaluation and certification, research and
development of next generation vehicle technology and EV
battery technology which are new technology trends
transforming current automotive industry and require
knowledge engineering and technical skills from experts.
TAI and KCL agree to share these knowledge and
experiences in next generation vehicle technology and EV
battery technology to support the advancement in modern
technology by exchanging the ideas and information
between each party as an important foundation for the
automotive industry development to the next generation
automotive industry=

Although the situation of COVID-19 outbreak has no
conclusions on prevention and treatment but still cannot
stop TAl to continue its missions to strengthen the automotive
testing center including the electric vehicle battery testing
center tobecome as “Institute of Learning and Development
in Environmentally Friendly Mobility and Quality of Life” in the
future.
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TAI ATTENDED THE OPENING
CEREMONY OF MOTOR EXPO 2020
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On December 2™ 2020, Mr. Pisit Rangsaritwutikul, President,

Thailand Automotive Institute (TAIl) attended the opening ceremony
of Motor Expo 2020 and visited booth displays as well as met
management and operators in automotive industry at Challenger Hall,
IMPACT, Muangthong Thani.
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TAI SUPPORTED THE PRESENTING TAQA 2020 AWARDS
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On December 4™ 2020, Mr. Pisit Rangsaritwutikul,
President, Thailand Automotive Institute (TAI), collaborated
with Mr. Sukit Tunsakul, CEO, Custom Asia Co., Ltd., media
of Manager and Mr. Kwanchai Paphatphong, President,
Inter-Media Consultant Co., Ltd. and Organizing Chairman o

of Motor Expo 2020, for TAQA Award 2020 event in order
to present awards to operators in automotive industry who
could earn the most popular vote. In this regard, Mr. Suriya
Chuengrungrueangkit, Minister of Industry, presided over
the event. There were management from Ministry of
Industry, automotive and motorcycle companies; including,
A.P. Honda, Honda, Mercedes-Benz, Toyota, Mitsubishi,
Isuzu, Ford, Nissan, Mazda, BMW, together with management
from automotive related industry, which were PTTOR,
Bridgestone, Lamina, Shell and 3K at Jupiter 4 - 6, Challenger
Hall, MPAC, Muanthong Thani.
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SCRAPPGE SCHEME
AND END-OF-LIFE
VEH

CLE MANAGEMENT POLICY
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By Next-generation Automoitve Research Center,
Industrial Research Division,
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! Hereinafter referred to as "TAI"

[

UszaunisalnssainUssmaguuiaziduwuinisdiniv
AL duLIRTNNSAINaNuUsEmAlNY Fells1eavden Al

2018, Thailand Automotive Institute (TAI)' and Japan
External Trade Organization (JETRO)? have established
the “Cooperation Dialogue on Next-Generation
Vehicles” to promote mutual understanding and development
in the Next Generation Vehicle fields in both countries, which
has a duration of 3 years. In 2020, the COVID-19 pandemic
drastically affected the automotive industry in on both supply
and demand sides. tTo recover the automotive markets, many
countries, include Japan, was implemented the Scrappage
Scheme to stimulate the automotive market, which was
popular during the USA financial crisis in 2008 - 2009.
During the pandemic in 2020, with the cooperation between
TAl and JETRO has organized the online workshop regarding
“Japan’s Experience: Scrappage Scheme and End-of-Life
Vehicle Management Policy” to share Japan’s experience and
provide the direction of implementation both measures in

o Thailand.

® Hereinafter referred to as "ELV"
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1. End-of-Life Vehicle
Management Policy

The End-of-Life Vehicle Management
business in Japan was started in 1980 by
noticing the opportunity to create value from
the End-of-Life Vehicle (ELV)® This business
covers in collecting, dismantling, and
shredding companies which the laws were
unregulated at that time.

2 Hereinafter referred to as "JETRO"
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Figure 1 ELV business before regulated.
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* Hereinafter referred to as "JAMA"

2. @15 CFC faduansiniifilély

szuudsvenialusosud ligninde
sheAsiignses danalsians CFC fign
Udeslugusseaniaaisdulelau
waziudrunisvosanivgfivinld
LﬁmmaLUSauLLUaaamwQﬁmmﬂ
(Climate Change)

3. ﬂ%mmqaauﬁsﬁmﬁuqﬁu
Pnnsvmunalulageiusud uay
enuldlasuenudaendevesuilan
lnageauilsfeldingsudndmsuaing
ussuligeanfisfowessh Gamnvhane
LignTBennelviindunseld

Japan Automobile Manufacturers
Association (JAMA)* pointed out that
before the government of Japan had
mandated ELV law, there were

o

Overseas
Market

Used Parts
&
Recycle
Materials
Market

approximately 5,000,000 used vehicles
sold to the collection centers which
1,000,000 units were exported as
second-hand vehicles in the foreign
markets. The rest was put through
dismantling and shredding processes
to be sold as replacement parts and
recycled materials.

In the 1990s, there were 3
problems caused by ELV business.

1. The shortage of landfill sites
for automotive shredder residue (ASR )°
caused the problem of illegal dumping
of ASR.

2. CFC that used in the air
conditioning system was not appropri-
ately disposed and released into the
atmosphere, which is one of the
causes of climate change.

3. The increase of airbags
increased the need to appropriately
dispose of explosive materials

ndgymidanand dewalvisgua
guu fanudndudessinguuie
U3m5IAN1s9Insasus Julud a.a.
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Due to these problems, the
government of Japan needed to regulate
the ELV business which the ELV law was
drafted in 2000, announced in 2002,
and mandated in 2005. The ELV law
addressed the responsibility of
stakeholders, as shown in Table 1, and
the ASR recycling target and other
components, as shown in Table 2, to
establish the appropriate ELV
management system and eliminate
the illegal dumping of ASR in Japan.
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vianewig: *{Uszneugsiamdneinsasud Yseneude frummeinsosud (ELV collecting businesses), §5iusiuans CFC (CFC collecting businesses), fuentudiusasus
(Auto-Dismantling Business), éﬁiaamﬂiﬂﬂuﬁ (Shredding Businesses)
#i1: Japan Automobile Manufacturers Association s3usanlagaudiuanamnssueusudalivlvl aa1dueueud

Table 1 Responsibilities of stakeholders

Vehicle Owners

1. Pay ELV recycling fee approximately 10,000 JPY/vehicle
2. Deliver ELV to the ELV collecting business

ELV management businesses*

1. Dismantle ELV according to treatment standards
2. Manage ELV according to the regulation
3. Deliver CFC, airbags, and ASR to the vehicle manufacturers or importers

Vehicle manufacturers and importers

1. Collect CFC, airbags, and ASR from the ELV management business.
2. Recycle ASR by themselves or by entrustment to other companies.

Remark: *ELV management business consists of ELV collecting businesses, CFC collecting businesses, Auto-Dismantling Business, and Shredding Businesses.
Source: Japan Automobile Manufacturers Association collected by Next Generation Automotive Research Center, Thailand Automotive Institute.

" ° Hereinafter referred to as "ASR"
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Table 2 The recycling and collecting target of ASR

and other components

130 SlyiAasgolios

Soga: 88 WU A.A. 2005
Soga: 92 WU AA. 2010
Soga: 95 WU AA. 2015

ans CFC dns CFC dovgniAulasindaegnoqnds CFC All of CFC has to be collected and properly
NOKUQ disposed

qpaudsng qoaudsAgdovgniiulaindaagiuQnds | | Airbag Airbags have to be collected and properly
uINNoNSosa: 85 disposed at least 85%

yInsngud ynsnguddengn unnauuntdku (Reuse) ASR ASR has to be reused or recycled at least

88% in 2005
92% in 2010
95% in 2015

12 Japan Automobile Manufacturers Association swrnlneguiiioanamnssuy  Source: Japan Automobile Manufacturers Association collected by Next
Generation Automotive Research Center, Thailand Automotive Institute.
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Moreover, The ELV law addressed
Japan Automobile Recycling Promoting
Center (JARC) as an organization with
responsibility for managing the ELV
recycling fees and ELV management
center. The addressing of the stakeholder
responsibilities created the ELV
management procedure as follows

& (Figure 2).
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The car owner pays the ELV
recycling fee upon purchasing a new
vehicle. Then, the dealer transfers the
ELV recycling

fee to JARC. The payment of
recycling fees only occurs once when
the vehicle is newly purchased, when it
is sold as a second-hand vehicle the
new owners does not need to pay the fee.

2. When the car reaches the end
of life, the owner needs toinform JARC
and deliver it to the registered ELV
collecting business

3. ELV collecting businesses
have to investigate the necessity to
eliminate CFC in the air conditioning
system. If necessary, the ELV collecting
businesses have to send the ELV to
the CFC collecting businesses.
Otherwise, the ELV should be sent to
the Auto-Dismantling Businesses. Then,
ELV collecting businesses need to

o inform the operation information to JARC
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4. CFC collecting businesses
have to collect CFC from the ELV
according to the ELV standards and hand
over the ELV to the Auto-Dismantling
Business, and inform the operation
information to JARC, and send the
CFC to car manufacturers/mporters to
receive the CFC dismantling fee.

5. The auto-dismantling
businesses have to dismantle airbags
and related components according to
the ELV standards. The airbags will be
sent to car manufacturers/importers,
while other usable components will be
sold as replacement parts. Then, the
auto-dismantling businesses have to
send the ELV to the shredding
businesses and inform the operation
information to JARC and send the
airbags to car manufacturers/importers
toreceive the airbags dismantling fee.

6. Shredding businesses have
to shred ELV into dust form according to
the standards. The dust is separated
into 2 groups, 1) usable material and
2 ) recycling required material. The
first group can be sold by shredding
businesses, but the second group
needs to send to car manufacturers/
importers and receive the shredding
fee. Finally, the shredding businesses
have to inform the operation information
to JARC.

7. Car Manufacturers/ Importers
have to recycle shredder dust receiving
from the shredding businesses by
themselves or by entrustment to other
companies.

8. JARC will determine if the ELV
was properly managed and transfer all
of the ELV recycling fees to the car
manufacturers/ importers as required.

The ELV recycling fee is
approximately 10,000 yen/ vehicle,
however, each vehicle model has
different recycling methods and
difficulty, the ELV recycling fee could
slightly vary Moreover, car manufac-
turers /importers have to announce
the ELV recycling fee for all vehicle

o models.
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Figure 2 ELV management procedure

Concept of the ELV Recycling Law
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There are 97% - 99% of ELVs
have been managed by ELV law since
the law has been implemented which
exceed the target of 956% and the
airbags have been properly managed by

about 94%, which exceed the target
of 85%.

The factors leading to the success
of ELV management in Japan are
1) the efficient central data center,
which records all registration
information and updates when the
vehicle owners have changed. The
government agency can refer the
data and send an annual tax invoice to
the vehicle owner. If the owners, who
want to quit using their cars, need to
send their vehicles through the ELV
management system to avoid annual
tax payment. Moreover, the data
center can also help recall the defect
vehicles to be fixed immediately

2. Scrappage Scheme

During the USA financial crisis,
vehicle markets around the world
were affected by the economic
recession including Japan. In 2009
the Japanese vehicle market was
decreased by 25% compared to the
previous year. To stimulate the market,
the government of Japan implemented
2 stimulate packages from April 2009
to March 2010, 1) Scrappage Scheme
which gave a financial subsidy for the
replacement of vehicle aged over 13
years with new and more efficient
energy consumption vehicle and 2)
Eco Car Incentive Scheme which gave
the financial subsidy to the car users
who bought eco-friendly vehicles
o (asshownin Table 3)
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Table 3 Detail of Japan vehicle stimulates packages.

« 13+ years old « An old vehicle is not required.
« Own the vehicle for at least 1 year
Old Vehicle | ¢ Turnin the ELV management system
» Dismantled after 10 April 2009 and the purchasing
of a new vehicle had to take place within 3 months.
« Passenger Car: Pass 2010 energy consumption | « Passenger Car energy consumption exceeds 2010 standard
standard (15.1 km/L.) by 16% and emission less than 2005 standard by 75%
» Commercial Vehicle Pass 2005 emission standard | » Commercial Vehicle Pass 2015 energy consumption standard
New Vehicle CO <2.22 glkm. (Bus 6.3 km/L. and Truck 7.09 km/L.) and Emit NOX and PM less
NMHC < 017 g/km. than 2005 standard by 10%
NOX < 2 g/km. + Own the new vehicle for at least 1 year
PM < 0.027 g/km.
» Own the new vehicle for at least 1 year
« Passenger Car 250,000 Yen + Passenger Car 100,000 Yen
+ Small Passenger Car (Kei Car) 125,000 Yen + Small Passenger Car (Kei Car) 50,000 Yen
Financial « Commercial Car « Commercial Car
Subsidy GVW* 3.5 - 8 Tons 400,000 Yen GVW* 3.5 - 8 Tons 200,000 Yen
GVW* 8 - 12 Tons 800,000 Yen GVW* 8 - 12 Tons 400,000 Yen
GVW* 12+ Tons 1,800,000 Yen GVW* 12+ Tons 900,000 Yen

Remark: * Gross Vehicle Weight (GVW) = Maximum operation vehicle weight includes cargo.

Source: Japan Automobile Manufacturers Association compiled by Next Generation Automotive Research Center
) )” '
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Regarding the stimulus package,
the government of Japan tried to
stimulate the vehicle market, and
improved the environment by removing
old vehicles and tightening new vehicle
standards at the same time. As a result
of the stimulus package, there were
1,120,000 vehicles participated in this
project and led to the 40% growth of
the vehicle market in August 2009
compared to the previous year.
Moreover, the disposal of 780,000 old

vehicles by the scrappage scheme
resulting in the CO2 decrease of
1.7 million tons.

In the past, the ELV businesses
which have already existed before
ELV law, caused environmental issues
because the businesses were not
regulated by the government. Therefore,
the government of Japan enacted the ELV
law transforming the ELV businesses
to operate properly and be able to be
inspected. The ELV management
system promoted the effective
implementation of the stimulus
packages, scrappage scheme and
the eco-carincentive scheme through
implementing data from the data center
and disposing of ELV through the ELV
management system established by ELV
law in 2005. However, the scrappage
scheme still faced challenges due to
the shortage of ELV disposal capacity,
especially during the period before
the end of the stimulus package.

In addition to the ELV management
system, the establishment of relevant
laws and policies were also the success
factors of the stimulus package. For
instance, the requirements of the new
vehicle were not too specific, also
covered commercial vehicles, and
first-time car owners resulting in many
cars participating in this program in
which the vehicle market was stimulated
and gained more environmental
benefits as well. Hence, the scrappage
scheme was allocated a budget of
approximately 370,000 million yen or

6 110,000 million baht.
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There are remarkable developments and advancements in product and
production technology to produce quality products which follow
regulations and reach production number as targeted.

‘ this world, development is all around; especially, in industry sector.

Since increasing of development and change of things, a person in charge
of each task must be developed in order to produce efficiency in work and
effectiveness in process.
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Development means making progress or changing in
the better way; therefore, one needs development; especially,
development in tool, machine and technology. In charge
person must be developed for benefits as mentioned above.

Apart from training provided by organization, one
needs self-development that means changing process and
having behavior management in order to harmonize and
have interpersonal relationship with others which lead to
happiness of living and be ready for any change from impulsion.
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ATSWAUIAULEY (Self-
development) finnunmnglnalfes
umsuuUsmu (self-improvement)
N15USN9AU (self-management)
wazn1sUTuURU (Self-modification)
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The key of self-development is
perception and self-acceptance by
knowing the difference, weakness of
oneself and accepting what it is, which
has effect on quality of work, life,
competency, feeling and thought. This
acceptance is a result from learning

o

process from childhood until now.
Self-development occurs at the same
time with self-reflection. One knows
who he is. Is he interesting? Is he
intelligent? Who does he look like?
Does he work well? Does he have
responsibility? Answering those related
oneself questions will assure confidence
and self-esteem or value of one which
are parts of creating uniqueness or
specification of oneself.

The meaning of self-development
is quite similar to self-improvement,
self-management and self-modification,
which are referred to changing oneself
in order to fulfill his needs and reach
his target or conform to expectations
from society and organization.
Self-development means one attempts
toimprove and change for better or more
appropriate; therefore, one can perform
activities or shows his behavior, which
responds to requirements of society
or organization, and creates motivation
or reveals behavior to earn achievement
as targeted. In other words, self-
development is competency development
in body, mind, emotion, society and
organization for being as an efficiency
member of society or organization
which benefits to others and leads to
happy life.
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For the fundamental concept of
self-development, one must have
determination to improve and change
with belief and the right basic concept of
self-development which lead to success
in self-development. The keys of this
concept are as follows:

1. Nobody is perfect. Development
is needed

2.Everyone has his own
capability which can be trained and
developed in almost anything

3.Though one knows oneself the
best, one cannot change something
by one own and still needs help from
others for self-development, mind
controlling, feeling and self-action.

4.Self-development and self-
improvement can be done every time
one turns around when one faces a
problem or flaw of oneself

5.0bstacle of self-development
and self-improvement is holding thought
or being old-fashioned type who thinks
this is right or it is good enough and
doesn’t want to change the way of his
thought and action. Thus, there is no
new habit or necessary skill for him.

Everyone wants to be perfect or at
least craves to have happy life in society,
earn accomplishment and needs as
targeted and have self-development to
respond to change in the world society.
Thus, self-development is required for
being ready in different situations. This
also improves one’s weakness, develops
behavior, eliminates foolishness, flaw
and disadvantage and increases working
skill and harmonious cohabitation which
cause one to be one of wanted persons
for society and organization.

Apart from the above factors of
self-development, there are also other
factors that urge one to have self-
development which are education,
training and research to increase
one’s capability and competency in
order to perform assigned task,
efficiently, and live in society, happily.
In other words, his job will be developed
after one has self-development and
self-improvement.

Thus, it is important for one to have
self-development and self-improvement
in order to enhance knowledge,
understanding, capability, skill and
expertise that correspond to his job and
change in himself, organization and
the world. These will give oneself a
chance of having happy life in the midst
of change at present.
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KangasnisaadunuukibAoUgoyWan 7 Ussms (Cost Reduction by 7 Wastes)

KangasdunuAounw (Cost of Quality)

KaNgasMsANSIKaNKAsINWKB oD Zero Defect
(Root Cause Analysis for Zero Defect)

Thailand Automotive Institute
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Kangasnisaadunuau3iMswWaaLUNULawadiuaaanssuguaud
(Cost Reduction by Just in Time way for Automotive Industry)
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KangasNsaandUgnyUaniuns:uounTsdoe LRP (Loss Reduction Process : LRP)

KangasssuuMsdanIsiasrouAuACUNWIuNISWaUUUVELIEaTUAUE
(Quality Control for Zero Defect)

KangasMsAlnsnEKAtUANIAESAoNSSUAUANdIMSUDnaNKNSSUENUaUd
(Value Analysis and Value Engineering for Automotive Industry)

KangasMswauunegnvdeltondos Kaizen (Kaizen Suggestion for Work Improvement)
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KaNgaSNISOOUWULEAEADUAUNISWAQ (Production Planning and Control)

KaNgasNNSeaNLUU Check Sheet tAlB0NUDNgIa:bUSEENSNW
(Checksheet Design for Effective and Easy to use)

L

KangasinAtANNSUs=NCTE PDCA WidUsansna
(The Effective PDCA Implementation Technique)

58  |KangasNSAOUALGIENISUBDIAU (Visual Control)

KaNgasSNISUSKNSWUNKUNDIUVOLYOEIMNSSUENUBUdEDESEUU
(Shop Floor Control for Automotive Industry)
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KangasnIsUnsbsNuINdWatuuNNAUDEoUSOU
(Total Productive Maintenance : TPM)

Kangas TPM auUVernkua IATF 16949 : 2016
(Total Productive Maintenance Based on IATF 16949 : 2016)
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KaNgas NMSUSKNsLaNeeNLdUs:aNSNW (Time Management)

MénqmsﬁugﬁULnm[u[aémuauo’[vvv”\h
(Fundamentals of Electric Vehicle Technologies )

KangdasstuulwWNtuenuaudwin (Electrical System in Electric Vehicle)

Certified Automotive Testing Laboratory

ISO/IEC 17025 for
TIS, UN/ECE, JIS, ASTM, etc.
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jugua ® Exhaust Emission from Motorcycle, Gasoline Vehicle,
avetku

Small Diesel Engine, Heavy Duty Diesel Engine
e Material for Automotive Part Testing
e Environmental and Corrosion Test for Automotive Parts
® Tyre Testing

KangasstuUdAaNNsaNdnnaviugnueudiwin (Power Electronic in Electric Vehicle)

Kangas AoWUasanenoMihiumsipnuUsENaULUALOaSISLAUGD
(Electrical safety for assembled with high voltage battery)

rangasdaqenuaudiuounnauasnasgugnuaudsouluninmaaBau
(Future Material used in Automotive Industry and ASEAN Standards)

V_\l:'m_'-ljfiﬂu‘-' KangasnsiBonu PLC Weavdu (Basic Programmable Logic Controller)
wWufuaviu - — . —

KnaNgasINAUANISOULUULUDLAU (Basic Drawing Techniques)

70 |[rangasstuulsasaanvuwugnu (Basic Hydraulic System) 1
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are going to electric vehicles, same as Thailand’s

automotive industry. As we can see that the electric
motorcycles are becoming increasingly popular..
The electric motor driven is not only been used with
motorcycle and passenger car but also used with other kind
of public transportation including tricycle, known as Tuk Tuk
for Thai people. Thailand Automotive Industry (TAl) realizes
the importance of Thailand’s unique tricycle development
therefore TAl and Thai Industrial Standards Institute (TISI)
are cooperating in studying and drafting electric tricycle
standards in order to promote the national e-tricycle
manufacturing industry to meet internationally recognized
standards.

‘ 't is clear that the global automotive technology trends
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3/2014 Functional Safety UN R78
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134/2014 Environment and Propulsion
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Safety wag I1SO 13063 Protection
against Electric Shock Juduy

This article overviews the content
of the draft e-tricycle standards
which defines characteristics covering
safety, performance and energy
consumption referring to EU 168/2013
which is the European’s type-approval
for two wheelers and three wheelers
regulation. According to the regulation,
e-tricycle is classified as category
L5e, a symmetrical three-wheeled

vehicle in a longitudinal axis plane with &

a displacement greater than 560 cm?
or a maximum design speed of more
than 50 km/h. The regulation refers to
otherrelevant standards in all respects,
for example, the safety driving aspect
refers to EU 3/2014 functional safety,
UNR78 braking and UN R13H in parking
brake item, the water submerge safety
aspect refers to EU 3/2014 functional
safety and ISO 13063 protection
against electric shock, or the energy
consumption refers to EU 134/2014
environmental and propulsion unit
performance and UN R85 the net
power, etc.

ASANBIYSH LB UNIASFINTOLUAFINED (WHA

EU 168/2013

EU Directive

+ 3/2014 Functional Safety

+ 44/2014 Vehicle Construction
+ 134/2014 Environment

+ 901/2014 Administrator

IEC/ISO

+ ISO 4138 Circular Driving

+ ISO 3888 Obstacle Avoidance
+ ISO 13063 Safety Specification
- ISO 13064 Road Performance
+ ISO 15037 Vehicle Dynamics

UN

+ UN-R 10 EMC

- UN-R 78 Braking

+ UN R 13H Parking braking
- UN-R85 Power
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Those reference standards had been considered as
basis for drafting the standards to cover all concerned
aspects, safety, energy consumption, and performance.

Safety aspects

1.Cornering the stability of vehicle at 3 meters radius
proving ground with speed of 20£1 km/h, the e-trycycle
must not slip out of bend, and the inner wheels do not lift off
the road. The outer wheels also do not slip outside the
driving lane or anti-tipping devices must not touch the road
surface.
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2. The brake system has been referred to UN R78
specified criteria of braking distance and UN R13H for the
hand brake on a steep slope testing.

91030 UN R.

* UN-R 78 Braking
* UN R 13H Parking braking
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3. Electromagnetic Compatibility (EMC ), according to
UN R10, measuring radiated emission and immunity to
electromagnetic interference which e-tricycle must not
cause electrical interference to any electrical systems such
as turn signals, wipers, etc. The wire terminals may be poorly
insulated and emit interference at low frequency ranges or
the e-tricycle may be damaged by magnetic fields interfering
with the drive system controls causing the car to stop while
driven.

giE]

97050 UN
* UN-R 10 EMC

AowvnuUlanvuuwmaniwwa (EMC)
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087 222 8338

4. Submerged protection by measuring the electric
leakage from the vehicle’s electrical system while running in
water. Measurement of insulation resistance (isolation)
follows ISO 13063 Safety Specification method. The testis
to simulate the condition of e-tricycle by running in water at
20 cm, 25 cm and 30 cm height. The e-tricycle must not
stop while running in the water and then being measured
the insulation resistance at each height of water level with
different resistance value specified for each DC and AC

type.

IEC/ISO
* ISO 13063 Safety Specification

Ao21wUaaasnie nasdovniuun
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* UN - R 39 Speedometer

5. Speedometer, referring to UN R39 and the
Notification of the Department of Land Transport regarding
the installation of speedometer of a vehicle, is a comparison
of the speed gauge and the actual speed by running vehicle
on chassis dynamometer.

26.4 degC
0.0 degc
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Performance Aspects

1. Stability of driven motor at full load, referring to the
UN R85 and the Notification of the Department of Land
Transport regarding the power requirements of electric
motor drive under the Automobile Law B.E.2560 with the
driving speed > 45 km/h continuously for > 30 minutes.

2.Maximum speed according to EU 168/2013 and ISO
13064 test method, testing the vehicle driving on chassis
dynamometer, must not less than the manufacturer’s
declaration.

3.Running distance on a single charge, a vehicle is
driven according to the WMTC stage 2 Class 1 driving
pattern of EU 134/2013, and repeatedly running until it
cannot follow the speed specified in driving cycle, then stop
the test and measure the total distance that vehicle can run.
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Energy Consumption Aspect

This is to find the power consumption in Wh/km by
running vehicle on a chassis dynamometer with WMTC
stage 2 Class 1, driving cycle according to EU 134/2014,
which must not be less than the manufacturer’s declaration
per one charge of the battery.

In the process of drafting standards, the drafting team
hosted a public hearing to gain acceptation from government
authorities, academics, manufacturers, and end users, and
also organized seminar presenting the draft on August 7,
2020. The standards are expected to be implemented as
general standards for e-tricycle manufacturers to use as
reference for their product development in order to meet
standards requirement, protect both drivers and road users
safety, and be recognized by both domestic and

o international markets as well.
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Thailand Automotive Institute

“The leading organization of automotive and auto parts industry
— development with environmental-friendly business
B & ecosystem and modernization”

Automotive Testing Laboratory

Certified Testing Laboratory
(ISO/IEC 17025 for TIS, UN/ECE, JIS, ASTM, etc.)

> Exhaust Emission from Motorcycle, Gasoline Vehicle,
Small Diesel Engine, Heavy Duty Diesel Engine

Material for Automotive Part (Steel, Metallic Materials, etc.)
Environmental and Corrosion Test for Automotive Parts
Tyre Testing

Testing for Product Development

Vv V.V V

Automotive Human Resources Development

Provides over 90 courses to increase productivity and reduce cost
for more than 300 cases and develop operator over 584 cases.
By offering these following interesting courses:

> Public Training, In-house Training
> Mind Management, Manufacturing Skill, ISO
> Skill Certification

Free Zone / Inspection Body

Appointed by Thai Industrial Standards Institute (TISI) according to
ISO/IEC17020 for TIS standard inspection. This emphasizes on
standards related to automotive, auto parts and steel product.

As a certification unit, we certify raw material production process
used in automotive production.

Industrial Research

Drives automotive industry by doing researches related to policy,
in-depth and specific field and significant analysis of automotive
industry in both short-term and long-term.

Policy / In-depth Reserach

Industrial Indicator

Information Center (policies, statistics, trends, regulations)
EV Technology & Innovation Learning Center
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Bang Poo Office : 655 soi 1, Bang Poo Industrial Estate, Moo 2, Sukhumvit Road, Km.34, Muang, Samutprakarn 10280
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