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- swAndudiuddyveseueudlii Wy wumees uewmed (Traction
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Batteries

fia: Shukla, A. (2009). “A Market Study on Hybrid Vehicles and the Concept of V2G.”

D19M YANSY wazAMy (2558) 11Dekaan

http://waa.inter.nstda.or.th/stks/pub/2015/20151222-electric-vehicle.pdf
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1 ]

nMsudsgaamnssudnedu nguil 1 srusuditi frdnasduuiimeusuduunelglu
nMsudnuarUsznousasud dungudl 2 AMutudiueiusud senduiforueud wazgunsel
arfuayueeud ranniduguszneumsvuianatauazvuiaidn (SME) azii¥aanuanusalunis
adunsndale wagaunsoduasuatvayulvliuinnssunuwuilduveanaluladldniulasinig
Wawgusenaun1siunindadunistaygywazuinnssy (IP SMEs Support Center) Waga1nns
duatunianTITowasinuiveUseine audlednvindolausvesulusunsnysannisideuay
WIANTTUTLNTAIERSVRIAULNTTUNITITEUNRIYIF (2560) Larnnund1dnfinaAIure99naInnT sy
pusudastelml fafunduiudeusudlunguil 2 9198u TasatvayumalulaBeusudivens
3303l NLEANAIYBIRAAIMNTTUEWEUA LALLANIZNITEBNLULALIAYTINAULUY daasunisly
weluladnsnanfiiuseansnm uazaruudusig fil
1. Aansudaedessusidmsueummusiifinstugy Sudnlidesndt 4 Tu 5 3y
ﬁﬂﬁ Cylinder Head, Cylinder Block, Crankshaft, Camshaft wag Connecting
Rod
2. AamsuAntudiuenunmugildinaluladdugs 1éun fan1sude Substrate d1nsy

Catalytic Converter
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ABS (Anti-Lock Brake System) %38 Electronic Brake Force Distribution (EBD),
Electronic Stability Control (ESC), Regenerative Braking System, Idling Stop
System, Autonomous Emergency Braking System

4. fanswangunsaldmsusasud Hybrid, Electric Vehicles(EV) wag Plug in Hybrid
Electric Vehicles (PHEV) l#u Aan1suanuunmes Traction Motor szuuufu
21N

5. AININANENRDENTUBTUNI UL

6. AANSKARTUAIUTTULLEINAS (Fuel System Parts) léur Fuel Pump/Injection
Pump/Injector

7. MsHARTUIUsEUUEIES (Transmission System Parts) l¢iA Sun Gear/Ring
Gear/Shift Gear/Transfer Case/Torque Converter/Carrier/Propeller
Shaft/Drive Shaft/Universal Joint/Differential

8. MSHANTUAIUSEUULAS IR (Engine System Parts) l@uA Turbocharger

9. msuARTuEILAIUADASY (Safety Parts) laun Inflator

10. fnswansadnseueud (snuiuiifinnugnszuengusindi 248 §%) Afinistugy
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9AAMNTIUATIA (Digital) lunsilense wazaireyad sl usudasislng n1snuily
seauiaglinufuistestugramnssudug muiidds dunsdaUssnnuindusives
OAEVINTTNIUBUARIAINTIMAATYEAAS9BS ISICRev. 4 Fan519il 1.1 fadllduanaiaiansau
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1.2.1 wnliduvasannggnamnssuseaulan
MsimLngRamnsIIeUeuAlsEduIanYsEmaidnns s i dunguuleuieds

[ o

9m911 Electric Vehicles Initiatives AiuainnisnszutinnsUgundsiinden nazlaniou sutinain

'
[ Y A

nsUassingasusulneenlen JufnuuIAnEmaUdE019 (Clean Energy) Ainnasanduiaaiou

Y

¥ '
= LY

meUszinasne Tulan Jadunalnlunisnszdu vlinisiulavessasudlnihanniuilan wu
nseenulsunevesansgowini 1l 2555 lnenisuszmmnasgiulnivesnsussndatigiu sof
HER wazdnigluanigeling 13801 Corporate Average Fuel Economy: CAFE wiaumariimun
nagnslunsnandugnannssuNansaeus 3 1509 IiuA nsifinnswansaldndenuldi levie
LAENEILAINLUAIAET ManBasneuiruIaidneand iy uarnandasneudliiiiving
91nN15AANISIUBY United States Environment Protection Agency (EPA) lamianisalnns
Usgninthiuressosus asdosusendntihgiu 54.4 Tuddeunaneunelul 2568 uazthuniwue
Lﬁummgmmmaﬁgam‘%m Yguzdi National Highway Traffic Safety Administration (NHTSA)
Lauammgmmiﬂiwé’ﬂﬁwﬂuﬁ 49.6 luasaunaseu JaqUusguraansgalusnmamuniua
mmgwﬂmﬁﬁjmmﬂmiﬁmmmmg’lmauﬁwLﬁumimﬁgal,wi% 2554 (fin: Parisa, John and
Chris, 2012)

usnNMsaBuLUasanmgiennia wazdsunden lagmimduminsnsiniunig
3Nty fafunsfuuleueunsguauniniidistestuiaundon iWlenaldiiamann
YostuAEuEuRNAsT VY annTy

Wawinsveseueusaielvy (Next generation automotive) wuadu 2 ga laun

Wwaswsud 1 snusuafiiinistundeusslniivieindessudduniuniely (Enerey-
efficient, Internal Combustion Engine: ICE) iUszansangs Dugueudffinsussndandsau
WAZAANANTIIZANNUIATNIT Corporate Average Fuel Efficiency: CAFE S?iuflummsﬁmuqumi

Y7908URINANRALUTZANT AINNNT IINEIIUYDIB UL URINUSENTDUUA LA AL
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WASITUA 2 Busudfiduindeudisuainasliiln (Motor Driven) w3e xEV a1113a
Beudedearsfuldlagldszuy 19U Ride-Sharing Tszuvatiuayunsiu Wy szuuduindeu
Salusff Aduindousheuawasliiin léun

- saeuAlausa (Hybrid Electric Vehicles: HEV)

- sosudddnduleuin ieseninsasuileusauuuideuddn (Plugin Hybrid
Electric Vehicles: PHEV)

- sapudliihilduunned (Battery Electric Vehicles: BEV)

- soeufiaditends (Fuel Cell Electric Vehicles: FCEV) @afusafifiuszansamn
mslingaaugs Udesuativies \ousedeansiuls 1wu szuv Ride-Sharing way
fnsafuayunsdu 1w seuunsiuiedeu

Tunguilasiferdosiuronduns uwed uasBidnmsednd Aduyadufiunsduindouly
soeuRlusIu Active Safety waz Infotainment (fiun: 3986} wazame, 2559; auwne, 2559 uaz
Amsterdam Roundtable Foundation and Mckinsey & Company, 2014)

Yagiuiinisldsasudinidunuteediadisuiveueudnldindu uasuidlunistunaeu
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Y v

a v P o A & v 1]
ananswauIneerunaluladlunisduieaeusasudluinazdasldinaiuiulunisnaasy
a [ L d‘ [ a U ‘g 1 1 a 24
NARAIinALUaBRNY wazluszeze1InIndinsideugudliinuInTuasdsnanausununIs o
PJ3fuazanas NnLNUanNIsUanUassndanuasuaulaoanlwaNunannIneuainIsAINNISaIiNAY
anasiaway 30 1wl 2050 Wewlsududgiu 2005 Fadunaunandszunanisiivlaveseenuie
grugudliivuindn U 2050 sislusasudlddn (V) Ussurunisaleenuief 50 atufu
wugiusaeudvandulaua (PHEV) Ussanainisened 50 aufuguiu dauansdugui 1.2

|
JUT 1.2 v musudlnimulssinnveanalulagdveseugud

200

W H, Fuel cell
1801 g Electricity
160 - MPlug-in hybrid

| WHybrid

BCNG/LPG
120~ mConventional diesel
100+ = Conventional gasoline

Passenger LDV sales (millions)
o oo
o [ =)
T T

~ B
==

0
200 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

#i17: International Energy Agency. Technology Roadmap
Electric and plug-in hybrid electric vehicles Updated June, 2011 %1 14. 19189laain
https://www.iea.org/publications/freepublications/publication/EV_PHEV Roadmap.pdf
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Natisnauabiiln (EV) wazsasuduanduleuse (PHEV) 1a1nn15al8anu183192a1u1sasany

ihgnanmlalundad 2553 Tagludl a.a. 2020 awilvonvievessasudluii (EV) 7 2 Eruduuay

sngunvandulausa (PHEV) azfvanuiafa 4.9 anuau Tul 2563 soeudlidi (EV) azlvanvie

8.7 auu saguiuandulauia (PHEV) deenvieesds 24.6 a1y 1wl 2573 saguddandulauia

(PHEV) azilensmaivlnanasudazuusdruuianisnatnluiinlisasudlnin (Ev) wazlud 2593

50914 2 UssanazlizenuglndifigaiuegNuszann 50 a1uAy dauwandlun1snei 1.2 uayguil 1.3

o P a &
#15797 1.2 Yseunaun1seanv8sasasun it (EV) wagsasuduandulausa (PHEV) vialan

seuine U 2553-2593

Useian | 2553 | 2558 | 2563 | 2568 | 2573 | 2578 | 2583 | 2588 | 2593

PHEV 0.0 0.7 4.9 131 24.6 35.6 ar.7 56.3 59.7
EV 0.0 0.3 2.0 4.5 8.7 13.9 23.2 33.9 46.6
EtY 0.0 1.1 6.9 17.7 333 49.5 70.9 90.2 106.4

#i17: International Energy Agency. Technology Roadmap
Electric and plug-in hybrid electric vehicles Updated June, 2011 i 15. 11dsleann

https://www.iea.org/publications/freepublications/publication/EV_PHEV Roadmap.pdf

o T A s g
UM 1.3 Yszanaunsgeavesasnsudliia (EV) uarsnsusiuandulausa (PHEV) alan
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#i117: International Energy Agency. Technology Roadmap
Electric and plug-in hybrid electric vehicles Updated June, 2011 %1 15. 191819lAa1n

https://www.iea.org/publications/freepublications/publication/EV_PHEV_Roadmap.pdf
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nsyenuadanisaavelsusaeudlihveanguussinaaundn Electric Vehicle Initiative
(EVI) Taun®n 16 Usend lul 2016 Jepani1sanngslauuinnin 750,000 Au taenInsuilsaaus
I lunguusemaasndn BV Uszana 2 $1udu dlewfieudud 2015 Afisogudlniii 1.2 s
2014 Ussimaanigeuiniuussmaninislisosudlulihunian sesaswndulszimadu Taons

pnzideusaeudtunguanndn EV delnddesiunisaianisallud 2011 (Mun: IEA, 2017)

U 1.4 Uinasvessasusdlnind) 2553-2559

2.5 Others
— Sweden
§ 20 Germany
E W France
% 1.5 . B United Kingdom
% m Netherlands
E 1.0 _mmm Norway
§ I Japan
ks B United States
w 05 " .
China
—BEV
00 e BEV + PHEV

2010 2011 2012 2013 2014 2015 2016

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

#i117: International Energy Agency. Global EV Outlook 2017. %1 5 11dslaain

https://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf
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Usenausetudiulseana 30,000 Tusiedy Wewdsuudandusalnias 9 udusasusdusyana
1,500 Furedu psAUsznouddessnsudl ldun uewmed uunmed gauseqlidn uasan
Useneusaaud f9eaziBuasil
(1) Yanuszneusasus nsainn1salves Mckinsey (2010) 3osianlugnamnssuey
susazdndiuvesnsldianlunisusznevsasudanlangyinidsuutandums
T¥anfiiiminiun sasnsidulaestagfifhimidniulugramnssugiusus
i slalangaiin Tud 2553 Tdwudsnsnaiaunniian wirduesas 619013
mamsadlud 2573 agiinislilanguiinanas deifissiesas 33 vilangiun &
dhuutsnanan 9 2553 wifufesas 29 useiidadiuiiivtuduiosay 67 Tul
2573 flaguil 1.4
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JUN 1.5 wnltdunsidsunvasvesianlunmsniindudiusosudluauian
Material split %x% P Lightweight Glassfiber [ Magnesium [ Other light metals
Percen share’ Carbonfiber [ Aluminum Steel (< 550 MPa)
Plastics W Hss? Other nonlightweight
Aviation Wind Automotive
05
g ° N 136 — 05,35 ) 9 7_11_5
| u ﬂueo . ,ﬂ

_\
49 4
64 64
== K3

iAs— W
13 -485‘-'n

g 3 10 7 10 1 -
2010 2030 2010 2030 2010 2030
1 HSS, aluminum, magnesium, plastics (beyond current use), glass/carbon fiber
2 High-strength steel (> 550 MPa)

3 Mainly other metals, glass, fluids, interior parts for automotive, ete.

fi11: McKinsey, 2010 windslgann

https://www.mckinsey.com/~/media/mckinsey/.../PDFs/Lightweight heavy impact.ashx

@  wewes Wugunsaluvammasaulidndundsauduindaunisnalagldnaln
= 1 I3 s o 5 1%
wiwanlvih wisesnidu weweslninszuanss vawmesnszudlniadu wazuomesndlaseasng
MINTEUANTIUATNITUAASU (VU AN LazAnY, 2558)
o 9 Y o ) Y]

(3) wuawes Wugunsalfildudnnismiaaiiluiilunisitundssu nsinaussauzaes
Lunee3 Az dnnululiandAgy taun mdadwwig (Specific power, W/kg) @18nsldau (Service
Life) é’mwmnﬁwazmaﬂsz@ (Charge and Discharge Rate) 51A1 (Cost) wazAuUaanny

'
a

(Safety) o1gn1sldauresnunnes TuiuAinug (Capacity, Ah) wazduiuseufiamnsaiuysey

(%
=

(Charge Cycles) %qmmmqamuﬁumwé’amuﬁwwa (Specific Energy, Wh/kg) #38A1A13
AUIUUNSNIU (Energy Density, Wh/l)
wuameaTlflusnoudlwihiussianeingg Algauunazadesuaning loun
- wuaweddnifauanios (NICd Battery) 21gnnstdauunu anansauseqlnilas,
sgrulifimsiaunsie Wosnnuandiondulansidufivgs
- uumeesdnidawalensies (NIMH Battery) Idunummaddmiveueuding
lovin furgafiorusudluihlauineengnainduusnldfuleles sundgaudlsl
anansamurieliifuuiignasls
 LUAWE3RE-NI (Lead-acid battery)
dn =

- LUAMBIALSEUNOALLDS

- uusmesalseulessu (Li-ion Battery)

'’
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HagtusnsudlnirleuindlngAdilduunneidnifaunialansied (NIMH Battery
dosnnTaniflivihiidian- nsnvesuumned azfesanunsagandulelnsiauldfanuivienn Rare
earth) 1wy waunmiy Alelawden Wudu Fsquariisaune uasddwinmn dliuunnes
Ussuniihiwdnannduummeivssnydu uaziidnsnisaeusequasuunneiddldldviem
(Self-discharge rate) g¢ ililuszminmsldnuasiAnnisgadeyssy midwnu) Adulnedldlald
Tumsduindeurdossus (un: srmsd wazaale, 2558)

dusasudntgindnlunistuedsulutatulthunmes 2 Ussnnvan fAs huntnasnen

9

da da a a

n3n wazhunwesalteulooay (SaudwunmeidiBeunedwes) lnauunmainsningn agldiu
& o & 1 ) v - Y = 3 U aAaa ]
sosuabiianuSwdudiulng  Auduunneineiinin slesdussneuvans Ny ue
walulagnsslofauummesussiani danuinntiiiaiunsaslefannTudiuveuunines
Uszinnilauiu Aamenisiauisuamesdimiverusudliinsgaduluiiuunneidiseulessy
(Li-ion Battery) MilANnas U3 w1z
a v o 1% Ao 1 1 =~ 1 aAaa [ ] o
nTIdekariauINIwIukUamesfudulusgeiailies nquuumneINiin swaLE MU
sopudlioandu 3 nqu leun nquaBeulosswiy, advanced lithium ion: i.e. silicon alloy-
composite tag aluladlvi 1w lithium metal, lithium sulphur tag lithium air AUS1IANBS
WUARDT YT 5 UMkunwwildusiandiwuilduusudiaanas (un: IEA, 2017)

@ m3dauseqlnih Juns@enseeusudliiinddussuulniiiunsideulanves
grugud i lnen1suszauunneseusudlifindegvateannsgiu 019 ansgeling 9198annu
UINTFIUVBIALALIAINTTUIWLUAUIUYIF (SAE J1772) Useimenguglsy §198991u8a5371u
YoId1INUNIASEINENE (ISO/IEC 618511-1) Fa1msg U IEC 92ASOUAGUIZUUNITUTZIUUULS?
mglnihnssuaadu (DO) M3undn CHAeMO UpsUseinaAdUy warseuunsUseanIzveIlssna
Fu lngusiazunIguazimuadnyurvewnyIsauand1aiy dmiuiinsgiuglsy (EC 61851-1)

o (% s [d o LY s ' a
ruuninuzn15vsIeenlu 4 num wazimuniivsa Ussnneiag 1nsgiuewsni (SAE
J1772)  dmsivuaiinnia  wazdnuasniseise eenlu 2 Ussiavwdn muszuulin
(nszuanss wianseuaadu) lnsluwdazszuuily Alinsuendoseanduszaudn 2 sedu n1sUseq

[

wuswaseueud b Tudagduldlanuiassuulniinssuanse uaznsewaadu asludadendify

o

a

#io Tasaadeiiugu vesszuulwihluusena dosdinilifieawelviannsnsossumsussquumnne
Tfusususluswuann maedeulnih Wesesfunsveesnmsldousudlvindudsdndu 7
Fornwnuiansandususudug daussuudug iieades wu ssuvdsdng ssuu $mie awnse
W lunfoufunsiiisturesUsununsidluinlg  Feiianuisdesiulaseslniingaases

(Smart Grid) N19¢a1U15098IANITHALUSTITAINUABDINITYBINAT (11 : efnee wazany, 2558)
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A3

INNSANYIVeY IEA (2017) Tudiuvesnisdausyalniinlul 2016 anndeyasalui 2 duduly
nauUszmeann®n BV aziin1sdnuszaindiinendediuiu 1.3 1n3es sosasndunisdnussgan
A15ITURUUTIIUAITIUIY 162,000 1AF0Y LazNIT9AUIZIINAITITULWULLEITILIL 28,000

LASD

U 1.6 m3sausyysasudlwilunguussmaandn EV

Private Publicly available, slow Publicly available, tast
1.3 million outlets 162 000 outlets 28 000 outlets

B China

¥ Japan

" United States

® United Kingdom
Germany

¥ Norway

® France

® Netherlands

® Sweden

® Canada

® Others

Note: Private chargers are estimated assuming that each EV is coupled with a private charger.

fan: [EA, 2017 Whdsdldann

https://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf

1.2.2 wwnliuvesgramnIsuszaulssma

mMsUszynignAeudynanusznnvid fensidsunlasanimgienniaadod 21
(United Nations Framework Convention on Climate Change Conference of Parties 21) Hu
Msesandennas (Paris Agreement) fenfiunisannisudesfingmsueulaeenles seninesUsema
aundnanniilan s1uru 196 Uszna Ussmalnedaduasndnldmmundmanenisaning 3ou
nszan nwlud 2573 fi%eway 20-25 A MIneemannIsUaosieiieunszan as@in 555 a1y
sumsusulasanlesifieuwinlild 111-139 dusuariveulaesnlemifisuwinnelud 2573 (fiun:
Ann34, 2558) FannsudesiedeunsyanvesineutannsauuiaNsuasul 2548 f5euay 55.9
nsanisannisUanUassfedeunszanaineiueus  aufiesinisumssnnstiedeunsean

(2550) FvualATiead

cuiP) - R
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- nsfvueuiesgiudisadunisannisuanidesfgiieunszanetusud
(Emission standards) lein
O wnsguleidy 1y EORO-standards
O MsfuUARLTETYY (Environmental Zones)
- WININIINNAIUNTE (Taxes as Environmental Steering Instrument) 16iln
o mIanmSdendasnsas (Fuel Taxation for Public Transport)
0 muwiuntdemaiiannsusssimiiounszan (Tax Exemptions for
Fuels with Significance Reductions of CO, Emissions)
- msduaduatuayuiiunisSuifeifunininisuuds uaggrusudmiiufingee
auando (Support/Funding of Environment Beneficial Vehicles)
o misldunsmsdadeiiduiinsseduinday (Environmental Standards for
Public Procurement in Public Transport)
o lasinisduasunsiauILInnssIE I UEUs/SruLTdiannisUaesfing
ISounIzan
nsdaasuvesUssnalnglunisldsoauddlanns (Eco Car) sasunlausa (Hybrid Car) n1g
T Foimanenuea (Ethanol) uwazlulefiva (Biodiesel) avanunsaaninudeunsyanls 4.65 4
fumsvaulneanledifieuwilud a.a. 2020 wavasfisndu 11.7 §1usu Tl a.a. 2030 (23dnns
USMsdanis MeSeunsyan, 2550)
ndayateiudulyuiiamafsriunsndnduiienisnisimuiUssmenuwnuiiun
sesiumsasuanmgiionnia nsgnsianineInssssumanasiuinden Sanuieidestuey
suflugnuuleviensiauindnufivdesansuvewsi wasdufinssedandon Tnawiunisduasy
mMsasu nsimudeya nsAne3de wavnisiawinalulad Wudu lneduuimsiuauuiay
yudsem AU sraninwmsuuds fall nsadausegalalifussansu uazanagsiauiudsuld
PIUNINUE LTU TOBUALIUIA S08lAANS miﬁmuﬂmmgmé’mmgumﬁaqﬁwﬁwﬁamawaa
PIUNIUSUAZUTELAN N1TAINMUARAINUIEENTAINNTIENS N UVDIEIUNINUY LazaaINLERS
dasnsudesfmideunszan mafvuasimndsnuiagieudunuiiuieds uagnsldunasnis
19018 Lileduatuniseuinndennu msldwdanunyuidsulunaauuiauvuds wagnis
Ufuasugsuuuunisauuiauvudaiiussansaings (Mun: didnulovisuazuny

PNSNYINTETTUVIALALAILINADY, 2558)
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msasgunaansnsusiduindeusendanuliilnAstuluusemealne dunmsnis
Fail unsmsdaTun1sasuiiioaiiesguniu (Supply) 1RsnInsedunannglulssine
(Demand) nsta3eunundouvadlasaadafiugiu nsdavinassusasudluil nsuinis
Famsuunnesliud wagaasmsatiuayudug AaznsTunsdLEIINTamu Rarsudelrnng
duasunisauianIsHansae Ul LAZTUAIUTRITOEUS lngAsauAguUssLANAaNIs taun
nsnansosudlnileusn msudasaeusininleusaudndu nsndnsasudlniuuuiunnes ns
wAntud A Aassasudliin muvsianisandsauseqladn il BOI fvuadouluin Keel
nstauelasenstluunumusay (Package) Usenaudie msUseneausasus nsnandudiuniold
%uéauﬁﬁiy, U WUALAES WBLMBS (Traction Motor) S¥UUUSMNTIANISLUMABS (BMS) Wagseuy
AUANMITUT (DCU) unumsdansuunnodlduds wasnuntsiaunduaningiu vietudauly
Usend

N3¥NT1NTAST Inensuasswaiin Muualiinisdaiunsassnafinlusasfiay lng
sosudlnileuse wazsasudlnileusaudndu avandnsmBassnaninandnsuniasiamis
wazsosudliihuutuunnes svansnsn1dassnaiin nsnsUni wdedesay 2 saiiidouls
Fazdesinuniseysialassnisann BOIl uaziimsndn wazldsasudlnihuuuuunineslulsemelud
5

91NU3TUIUNITHRATINUIENAINNTTUE U UA LAY Hesadnseueudlni wazsaeusd
TifhwasUsenelne Tl 2558 Teuszananmsdulanisanunisaiialy lnewdlouand e.e. 2012
Tngatanisalded a.a. 2030 Tasnsatuayunisldsosudlaia Seazdinsidvindniy
sadnserusudlinfifinnnudululd 35% wazsasudliiindianudululdlunisidvln 33.96%
(#A1: vAnsduazAnz, 2558) uaraNMTUsEAINMNsaudliiinsgning unueysnwas W.a.
2558-2579 Fapanisalsasudlndiih U 2579 sauidu 1.2 &y Aunsdnsdaasunislden
guAlinlul 2579 azegil 2.3 dwdu @un: mslwihdesdnuisusemalng msludhuasmans

nshiihdiuginig, 2559)

—
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o ¢ ¢
ASNT 1.3 AMsAansalannunsalsnusud inrvesUsewelne

aomunsaiialy aomunsaindaaudululs anTun1saiAuAAAYINE
gonIMY DRI P gAY INnuazay gandmUY Innuavay
U % U % U % U % U % 91U %
dnserusudin

Ugu 1,105 0.059 9,200 | 0.04 1,105 0.05 9,200 0.04 1,105 0.05 9,200 0.05
(2012)

2015 1,236 0.059 10,665 | 0.04 1,683 0.06 11,341 0.05 2,131 0.08 12,019 0.05
2020 1,509 0.059 13,419 | 0.04 81,118 2.61 136,180 0.46 160,837 517 259,109 0.88
2025 1,018 0.059 16,444 | 0.04 181,631 32.44 3,555,538 9.94 2,363,129 64.88 7,099,545 19.85
2030 2,129 0.059 19,686 | 004 | 1,451,608 35.00 9,278,015 22.94 2,903,214 70.00 18,549,198 44.17

sasudindh

Ugu 935 0.20 10,297 | 0.20 1,538 0.32 10,929 0.214 4,394 0.92 14,126 0.27
(2012)

2015 1,156 0.20 12,810 | 0.20 7,411 1.26 28,107 0.43 38,966 6.62 99,194 1.05
2020 1,637 0.20 18,467 | 0.20 55,163 6.63 186,234 1.98 137,916 1657 | 54,109,461 5.75
2025 2,302 0.20 26,573 | 0.20 193,935 16.57 805,942 5.96 397,554 33.96 1,886,365 13.96
2030 3,140 0.20 37,901 | 0.20 542,405 33.96 2,665,057 13.824 786,906 49.26 4,820,146 25.00

un: AnsdazAty, 2558 W1ielaann http://energyforum kmutt.ac.th/download ns@nwinisiaunaluladvessrusudlniilaznansenuiniind

dusulseinelneg.pdf

./p_>
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http://energyforum.kmutt.ac.th/download
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1.2.3 pwrngeamnsseeudlulssmalne

enuatuauysaimsieneiunlbunaluladuazgramnisy
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snpuatulszinalnedinadunisndnsasuswuuinudeliladnisuansasualuii Fa

AMTINYBIYAAMNTTUEWEUA 1T 2559 TUSunInansaeudsIu 1,944,417 AU s usee

ay 2 NUNBU USUIUNISINUNES08UAUUSEINATIN 768,788 AU anadsosay 4 wasUSunung

d100nT08UATIN 1,188,515 Au anasdear 1 3 nUneu (Mu1: auddayaaisauimnaeIugud,

2560) Flaguil 1.7

U 1.7 Uhnamsndnuasdming dwensasudlulssmaseningd 2552-2559

au

3,000,000

%58/59

2,500,000 2453717

2,000,000
1,645,304
1,436,047
1,500,000 |

999 378

1,000,000 895831 795 250,

2,457,057

1,913,002
1,680,007

1,944,417

v

1,330,672
1,204,895

1,128,102

1,128,152

1,188,515

768,788

+2%

-1%

-4%

548,871 1,026,671 B
500,000 800,357 735627 799 632
535,563
1 £ P o X o) ")
=5 o5° = 5? 55 5 59 o5
—4—Production —@—Sale —&—Export

1: guddeyaansaunasueud, 2560 Wieldan http//data.thaiauto.or.th/iu3

ma@imamaauﬁmﬂsﬁagaﬁum@J’mﬁm warUsenausasuniusunudIeendIuI 1 ,188,515

A anasanUneuiosay 1 Anluyarinisdeeen 631,847 druum Jyariinduaind 2558 Sy

ay 7 diudayaannnIuiaTIINsAsEninaUTEme wuldl nsdveanInguAliyaAINsaIeenNNIaY

18,037 duwmiegansys wWinduainl 2558 Jegay 3 lagsasudiiinisdieanuiniiga laun

soeudtayad 11,591 Munsoansg Luduant 2558 Seuay 26 5098931 Av 50LALATT

FOUTIYN wazsansEUE 1 fu dyarin1sdtesn 6,433 a1urseqansys anasant 2558 Sevay

21 (M11: AUdaNTaumeLATYENINITA1 NTNRTIINTATENINUSEmeA asluguddoyaasaume

guBUs, 2560) fagUT 1.8
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http://data.thaiauto.or.th/iu3/

// o/ < a 4 2 =
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Ul 1.8 Uiinaumsdeeensasudlulssine sewring O 2552-2559

YSunaunisdseansnsuduaslnel 2552-2559

1,400,000
1,200,000
§ 1,000,000
=
[
@
X 800,000
o
<=
[
=z
600,000
400,000
200,000
2552 2553 2554 2555 2556 2557 2558 2559
Fruau (Au) 535,563 | 895855 | 735627 | 1,026,671 | 1,128,152 | 1,128,102 | 1,204,895 | 1,188,515
M yaen (@uun) | 251,303 | 404,659 | 343,384 | 490,135 512,186 527,423 | 592,551 631,847

fan: AugveayaansauAgTUEUA. 2560 WALlARIN hitp://data.thaiauto.or.th/iu3/

[V
Y

n1sdseanBudlneIueud IngdnanuazUsenausasud dyad1vsdu 260,014 a1uun
a

a &£ = 1Y) 2 ¢ aAa ! a X & A ¢ ]
LWHUUAINY 2558 5988Y 4 YUAIUL1ULUR Vlllﬂ']ﬁaﬂa@ﬂLWﬂJﬂu@J’]ﬂV]q@ B LAIDIYUR lliquaﬂ']ﬂ']i

A99pnN9dY 43,718 a1uUM WNTUSaEAY 35 599a9U0 Ap Judiueylua duaAinisdsesn 29,316

KY)

A iutudesay 25 wazwliuikazaunsaldndu Fusu fyarnisdsesn 1,634 a1uum
anasniign Jeuaz 45

nsdsoonPudususuismvesinelul 2559 91ndeyaninnIuiasnInisfnsznng
Uspiafiyarmadseensiuiedu 17,200 Suwoyaniguiutuaind 2558 fevay 4 Tnsduun
Hutudiusnsusdiyad 16,723 dumdsyanise uagnsdioaniudiusndnseususiyai 486
SruwFenyansss lastudiuiifiyasinisdseanunniian fe drutsenou wazgunsaidu yae
7,425 aMUSHEYANS dau;ﬂammsdaaamwmmaé LazdIulsEnNau amaamaﬁqm Seway 16
(7 quiansaumaAsYgianIsfn nsuRsMIAIEeUsEme ndlugud deyaasaumesiy

guR, 2560)
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JUil 1.9 yarmsdsesntiudiusosudvedive sswing ¥ 2552-2559

v ¥
yarnsEseanfudeusuivedlng awel w.a. 2552 - 2559
(Fuunmuuszinn)

200,000 190,386
180,000 168,542

1
1
1
1
1
1
1
1
1
i
160,000 i
141,423 136450 :
140,000 !
1
120,000 i
86,225 1
100,000 :
1
80,000 i
1
60,000 i
40,000 E
1
20,000 :
i
) i i
2552 2553 2554 2555 2556 2557 1! 2558 2559 !

wie: dwew T

e W Suduesive LLL}ﬁ‘IJﬂLLa:Qﬂﬂ‘:iﬁaﬂfjﬂﬁud’m n iuﬁ?uﬂsznauuazqﬂnm n -“Euaw‘a"uq

u1: guddeyaasaunagueud, 2560 Wieldan http://data.thaiauto.or.th/iu3/

6

¥ o ¥ | ¥ b4 1 1 = 1
Tugnunsiudsasun U 2559 "i]']ﬂ“UE]?;JJa‘i]']ﬂﬂ'iiJL"\]'i‘i]’]ﬂ’ﬁﬂ’]i%Vi'}’NUi%L‘Vlﬂ WU JUaAN

15U 1,466 Aunsegansy Linduand 2558 Sesay 11 lnasasudnindiuinian lown

[

sagudafiyan 927 Euvdoyanisn anasnnd 2558 fevay 0.33 drusnoudlaans uay

sousTn fyarn 539 SumSegansye utuand 2558 Sovay 38
Tudunsidtudaususuisasvedne Tl 2559 9ndeyainnauasaimadiseming

Useina Slyadn 15,377 &uvisganiy Wintuan® 2558 $ovay 6 Tnssuundut udrusneus

yae 14,838 Muwisuyansy wasdndudiusadnserugudyacn 539 aumsuyaniy lae

(% '
a v = v v

Fudrusaguddndy Nya1InNian Ao duuseneu wazgunsalsosud SIUNAlATITO LAEAIEY

[

1afn 9,000 EuwBegansy (un: qudteyaasaumeasiugus, 2560)

nsaavedousooudlmivessumdlnetiu dndruvessooudlousn uavsaoudluin g
TUsunaudes Andudndiu Tul 2559 Seway 0.33 uavsesay 0.01 muaAU wazdndluuinnind
2558 @ruduiusosusiniavauvesUszmadaiousuiiay U 2559 fd1uau 1,488 A 3elud
2559 finsaanzidoulng 161 du wazsalousaavauiisiuau 79,711 fu d9lud 2559 fn1s9n
neifouluvi 9,577 Au

Tl 2560 AuddeyaansaunAsIueuAAIANITINUTENAlNEITAITANITHAR IO UA
Useanal 2,000,000 Ay iutuand 2559 andudesas 2.56 laswvadunisuaniiiosvunely
Uszinauszaunal 800,000 AU dnduAndudesas 6.67 uazidunsuaniiionisasesnyszana

1,200,000 fu Tnedsliuwenidusaaudlnn
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d (J ¥ Id (J a a
AT 1.4 mmuuassaaawmmauﬁﬂnummwsLﬁau'luﬂssmﬂ‘lwemuunmwuum%amm

4 2559 2558
U (AL) Joway | wau (Fw) fovay

WU 2,256,740 78.58 2,166,662 78.15
Al 569,987 19.85 548,806 19.80
e LPG 426 0.01 170 0.01
LPG uagluudiu 7,409 0.26 10,699 0.39
LPG wazhiga 11 0.00 20 0.00
CNG 1,997 0.07 2,719 0.10
CNG uagiuugu 10,583 0.37 19,777 0.71
CNG uagdla 40 0.00 187 0.01
lauin 9,577 0.33 7,629 0.28
Tl 161 0.01 76 0.00
Lil#idenas 15,087 0.53 15,524 0.56
Juq 8 0.00 . -

EiePY 2,872,026 100.00 | 2,772,269 100.00

91: AEIFHUTLUIRINADH NTUYUFINIIUN, 2559 NDIbARIN

https://www.dlt.go.th/th/plan-result/

a

ARIENTIUNSYBIIENUNASTRLTesfus ueudlylih 16uA synssunsisesauleute
aiaLLATYgRIRdano ToTusURLazTudIL Y30 Super Cluster U8aNTENTIIQAAMNTTH
AosgvuAnwua arhuuiaulasedeiug il esesfususudlivesuszne
Ingvosdrdnaruulouisuasunundssy nsensrenasau Wudu U 2559 heudaniay
ARz SFULAS ILaUvINEsnuiAgItes issiulunsdnvhunsgiuvessaguddalidi ng
fvuaunasgueswinaeln winined nifeudasivangau WieliAnanuuasadelunsusa
wumesvassnsudlilutiu msfinnsunminsnsatuayuliiisnuniay aunsodade
sopudlifnanldeulumhessns mufimsfasannasnssessudduindes Tasaniznis
fdamnueLunmeIsnie

gnavnIINEuBUALATTudu IHSuAVSuarUsslosidmunsduaiunisamulun

WA LATYENe A 30 Ay 2559 aemmualidsglansausn aeluiui 31 Sunau 2560
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2 a A

Feaglungu Super Cluster LHuRansiildinaluladdugs wasiluanainnssuuiseuinan Super

Cluster AaLMBSEIUBUAKATTUAIU ABIRIEan uUsENOUNSIUTMIANTEuATATRYSET Unusiil

YAYT 5¥UR9 zIBUNT1 UTIAUYT uazuaIIvEN (MU AngnssumMsduaiunisamy, 2558) lay
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N13IRIEAnan NTatgRamINTINEUBUAIMI (Next-Generation Automotive)

() 4 d d ¥ 1 d U 1
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Tun1sdasigvianulaiseudwdstuluseaussina drulngdouldnisussend
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Diamond Model 984 Michael E. Porter (1990) &sltausiuidnnisasiannulaiusauidanyady

Tnefiansanantdadenineavesiuaiunieg wazdnauetadoivuannuladssulusedulssina

W 4 Jadeudn lawn

1. U9um1uni1su@n (Factor Condition) e HouluikanIdn I NAILALINIT

cuUiP)

L TUAUNITNERYDIUTENA 817 AIUMLIZANYDIAWUITNATYRIUTEImNAlY
AUNISNEN NINEINTUYBENTaLsURTe wazlassadaiugiuieg Ndnduse

[
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Uademuarudenisusen1snatn (Demand Condition) ¥ianefie 535u¥1AUR4
Arudsnsaudvieusnislussiulsune viednunrresnainddoniesssumi
v3nLfensAuAnseusnsluusazsnatug auiavemain LAz FULUY
nsiulnesnudsmsrsenatnUssnetug Wudu denmdugstudiviu
Jaded Wudnszianundevesdadedunainvesssma sruveUsunauay
A mvaadie lulsuifiufiieatos

Uaduifefugramnssuseiiles/auayy (Related and Supporting Industries)

Julademinsziuazasviouliiiuiianisiieg (Existing) w3ev1anme (Lacking)
A & ! £ H ] H N
Y899na 1N TIUMUUEIUAUULY (Upstream) wagaiudatgun (Downstream) ¥
a Y o a ¢ o Y A o Y
WNedasivgnamnssunanildlunisiieset Ineduanulaisudedisuiu
Usemedu Wi 1AT1ERNANEAINKALAIILATUINITVDINTHBLURIQRANNTTH
Mdudwnaneioes wavanamnssusoiiosiiogluilaguniu (Supply Chain)
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4. Uademugvsmans laseaine uaganunisainisudsdunegsia (Firm Strategy,
Structure and Rivalry) wu1eds Reulvluussmanlglunisusmsdnnis ety
NALILLEIAY WL Wnien1sALluuvTednsEuuUIMIS N159ANSITNG

gNSLNBNITUTNITVRITING HanTEnUIIMAManyalvesuseme nslviaudfgy

v A

AaN13ATENTNTUIHaEN158aUSTUVRIUILIAA NABAIUTTIUYIAVBINITUYITUN

Andunelulszmaiionafiguuuulnivazvainuane (Jusu

a o

wana1nil Diamond Model §afitaduativayuiiddgdn 2 0819 laun unumeenasy
(The Role of Government) falsindudladenfldivduasunazatuayunanlunisadisniy
IUSsudaudsduiuunudseng uasunuinvadlonia (Chance) 31NNSANYINUIY @AAINNTTH
MUsraumudusanesonfelonaniumunvandisduasy wu nsidsunlasednsiidedAyves
a Y Y a v < v
pamn1TRusEAUlan WsednswaniUdsu annglaniou Wusiu
nyiesrdneanlunisudatuvesgeavnssuemsulsiy lduuudiaesnisiasien

Diamond Model annsaagulddaguil 2.1

§1Jﬁ 2.1 Diamond Model %84¢a@n3197158 Michael Eugene Porter

2.1.4

nagnsnIsuYIiy

211 2.1.2

Jadunrsudn AIUADINITNNAITAA

213

74

4w
BAAIMAITUNLNEIVDILAL

gramnsINaluayu

f11: Diamond Model 284 Michael E. Porter (1990)
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suoudlvl Wugaamnssudmnemunaladuirdeulasugiaiiiosuian (New Engine
of Growth) waaUszwelne lesumsndnsunisasadulpmansusia (S-curve) lugduuud 1 Ao
First S-Curve Faflunsamulungugranmnssuiiflegudalulsema ilewfianszavsamnnslitade
AR N19RINU wdmadeniapiulamaasugitlusszduy wazsraznans srusudlmlidunis
Wagurumaluladainifu lngadunisduindousiendssnuiiannisvanddesing
mfueulavonlud uazfsunaldduaiunannasmmansoudiduindousondanulwily (Motor

Driven Vehicle) nsAN®ASItlayinnIs@nwdnennuaseueudlng fadl

2.1.1 dnenmemuitadeniudn
U 4
NIneINIUYwe (Human Resources)
N153AT 18RI 1AdeRuveslTEnaA U usuiLasdudululagliu wavuudlduly
oA @ P = = v
BUIANIINAFIALITNIY NUTT TNITVIALATULIINUY N15VIATINeHile (TU0: 0193, 2556) adeq

pudunsIaumMasaulua il lawn
a A alay A . [

- MSIANLSIUNNEde (Labor Productivity) 1agn1S8nSEAUAMNAINIT LA

USLANTNIN LD MMINAIAULYILAL WAFNUITORNAR MALALLNNT
- sifiumands (Productivity) aaen15uA3e9dnsniUsednsatmitiunlalu
a U gj = b4 a % ) A ¥ 1% a 1 d’j ¥
NSTUIUNITHAR AatUTIRBsEnsiRLRTauwssu Traunsalwmalulagwaiile
- NENTTAUAINAINNITOLUNMTUIING WATANISHEATUGY N1INAGBY N15OBNLUY

N1579%
N3AANTAlATURBINTTLIIUlUgRa N TINTUA e UEUA Laverlndgud ndaya
N5EN5295997°U Tl 2560 TANUABINITWSINWRLTY 511U 30,197 Ay Antdusevay 4.13 lay
' aa P - ) - | a o - ) a a v %

wUawsaunianudesnsegluseaun1sfinulidiiu Sseufnuln 6 danudesnis Sesay 42
a a

szau U29./U7d. 1uiednis sesay 43 TnalAseny vausNAufeInITussuIsauUIyns i

Wiwederay 15 (Mun: a1ns, 2558)
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o v Y | ¢ &
M99 2.1 Llﬁﬂslm'mﬁl'eNﬂ’liLLixN’]u'luqm’i'mﬂiiuﬁu?hu llﬁgag‘lv]aﬂum VNlWIﬂ 2556-2560

. AUABINTG sEAuMsAinw (drdusaniu 100%)
::::z W3 Taifiu u.6 Y./ Vaywis Tuly
y AW A A AW
W | AIN1T | U | AINTS | 91U | AdnnS | 91U | fieams
(Govaz) Jouay (ovay) (Govaz)
2557 | 666,667 | 28,772 |  4.51 | 14,961 52 | 10,646 37| 3,165 11
2558 | 700,000 | 33333 | 4.99 | 16,333 49 | 13,000 39 | 4,000 12
2559 | 731,707 | 31,707 | 452 | 14,585 46 | 13,000 41| 4,122 13
2560 | 761,905 | 30,197 |  4.13 | 12,683 42 | 12,985 43 | 4,530 15
U 124,010 19.44 | 58,563 47 | 49,630 40 | 15,816 13

71: 015 vAWAEDES, 2558 LWD9bHaN

http://www.dsd.go.th/sdp/Region/Download Doc/1941.

NISLALUAITVIALABULTINIY NTENTIWTINU badadsaarduiauiuaaing lu
PAAIMNITUY W UARAETUAIURE A 1UEUA (Automotive Human Resource Development
Acadery: AHRDA) 1Juan1duimuiyaaIngs suuinuzsguuns Weduil 3 dueieu 2556 1

LEUDLULLAYAUZATTUNITHAIUILTIU LAZUSEAIUIUNITHNDITWLIAITIH (ANS.UY.) 15U

v '
v Ao S

P2 L | ¢ | v v A A e A XY
RAAMNIINYUBUA Uastiudiuezivadsueud Nlsguagduladafidedivey iverniileliu
L3auveIlssnalng niauisatuayuwmalulad wazaunsal lnensensenamnssy ladweu
Uil wasl 2556 an1dus allunisussaruadnusindadudiinaiuanenIsunisnig

N A o P a 1Y) = ) A v = YR
91iAnY Wevilasensinagontisduasinvesnsuimuidowssnu iniseuluaaiduiawn
yAaIns Tl 2558 ansandnagiinls 31u9u 1,000 AU (7L AsuRmuRilawssy, 2560)

FuuwsIUATLulTvIawAau L n s sulussiuurInedeuiniu 1Wunaau
AaUTIUTEAUUSURNT urenddzdinasiadnadiuaiunsavessuniinisiseuslusediu
wialulagiugeuindu tesessunsiasuslasvessnalulagiiuisusiadlugiauddouniy

& a ) v Y] - | a = A
YDNANT VULLALINUANUADINITHIIU SEAUNITANEbLAY 1.6 wag Uav./Uqd. Felinany
Aaan1311n tdnsdnssaaituinuiyeainslugaannssuetueud wastiudiueslndeiueud

JUNTBITU
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NINe1nININEAW (Physical Resources)
inﬂlmﬁ@‘hLmﬂamqgﬁmam%ﬁmmzamiamsLﬁuquéﬂmqmsmﬁm ANTNYINTNIEITUYR
suawizmmﬁamgimﬁ'L?’{m%’aqﬁ’umsmammuawﬁ WU 819137 AessuTR Wudy vasfisy
puilugl szdulnsiadcveinsnantudiuddiasuudasaneusuiiin tdun wumnesnld
TunsTimdany Tnefiaundounssiunineinslunisussneununaes wu aoy daneu 1a

vea Hudwasianinmaiidiaindisseme enagyilviddunuiaanda

NINYINTNU (Capital Resources)

WANIINNTALATUHUTENOUNTS SMES A1na10uUTamMAIVUIANAIMALIUING U
AUsEnaun1s SMEs delasumsdaaiuainaaenssunisdaasunisamusasudinin n1sdaasy
sneudlnih 3 wuu T sesudliihuuunaildndsnuidomas wasndasulaliln (Hybrid
Electric Vehicle: HEV) sasudlniiuuunasdoutan (Plug-in Hybrid Electric Vehicle: PHEV)
LazsnsudlifiuuuLUAWes (Battery Electric Vehicle: BEV) TnglinnsdaaSunisnansiasasus
i1 sanszUz wavsalneans waslildSuansuarUseleniunnanatunusesumeluladnsldlni
Tunsdusndon Tneflnasinail

- Aenskansesudinfuuuraudeuddn (Plug-In Hybrid Electric Vehicle-PHEV)
sedonauadunnuiusiy (Package) fivsznaudie lasin1sUsenausoaus wae
Tsensudn videlddudiuddey asdesdummeiunisduaiunmsamu nelududl
31 ey 2561 agldSuansuarUssleveniuoinsuudiaieing wazeniy
ABRuldTRyaea 3 U daduninimdntududidyannndt 1 Ju azldsuans
pnumBRulIiyaeafintutuay 1 7 uwinuuwdlifu 6 T

- AenswAnsasudlniiuuuiunne’ (Battery Electric Vehicle-BEV) azAadaue
Juunueusin (Package) ivsznaudie Tasenisusznausoeud waslasinisuan

a

v ldBud Ay Ivdesdumveiumsduatunisamu agluiuin 31 fuay

[ (%
Yaa U 1 =

2561 aglasuanswazuselosdaniunmatuladiunna faws 5-8 U 198 undnig

]

wam vizeldudindidny wnndt 1 Gu aglduavseniunSiuldinyaaaifini
Fuay 1 Y uivauudalaiiiu 10 9

- Avmandnsalagarsiniuuununined (Battery Electric Bus) vzdosnauaify
KUY (Package) fiusznaudie tasanisusenausasus waslasinisndn wie

Igguaudfny gdesdumvesumsdaasunisamu neluiui 31 Sunau 2561

Yaa

lasuniseniiuensviduasesdng enciumstulaiiyana 3 U wagminiinig
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19 sauudaldiAu 6 U lneAanisil MUssyuiuddusenounts SMEs tnefid
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Anenmnazyiinsndnls faglasudnsuselestinuunnsnisdaasy SMEs @9ay
losuanseniunBRuladiyana unndtnaeiund 2 U
- Aansudndudiudifguessasudinia Tafiududiudn 10 s1en1s Aaglinng

duasulvlasuniseniiumstulafnyana 8 U lawn Aansudnuunnes Aanis

v
A A

WA® Traction Motor AansnanszuuUiuainiamelnin wsetudiu Aan1swan
STUUUIMIIINIsUUAAe AannAnszuuauANNSTUT Aan1sHan On-Board
Charger Aan1sHARA1EY15IRUMADI NS oUFITU-F1Fey AansuEn DC/DC
Converter 1aN15HaM Inverter NAaN130&# Portable Electric Vehicle Charger Aanns
W& Electrical Circuit Breaker Aan1simunszuudauszqluiidaaies (EVSmart
Charging System) wagAanIsNaRAUNLY/AUraIansusalagasinin wazwin
&’jﬂimqmsamuiu‘ﬁuﬁimﬂmmwgﬁ'«aﬁmwmﬂmi’uaaﬂ wazduvesuduasy
melutudl 29 Sunnau 2560 aglduansuseleviifindnanndounSi3uldan
yapa Sowaz 50 Wuan 5 Y

- famsaniiuinisdauseqinihdmiusasudind wzdeaausununisinmeunsel
LAz IAodAUB I UTRIUTEUUTAUsElNTingaaSes (EV Smart Charging
System) agpsdufvosunsduaiunsanmu meluiuil 31 Suneu 2561 Tagli

lasunseniunmRulatiyana 5 U wageniuensuidieiesing

ningnsauaag (Knowledge Resources)

9 1 14

9NAMNITUYUBUALUTEAU Tier 1 AT2UUNITHNOUTUAENDABIAAININADLUA
dosniduuisnauelvg dunduliudiueiusud sedu Tier 2 uag Tier 3 danlvg)ifu SMEs
wldFunsdeveanudainniisnuiiadedulug neldnsenssusanu fe an1tuimm
yaaInslugRaIVNTTHEIUEUR Lazdudiuezlndeusud (Automotive Human Resource
Development Academy: AHRDA) LJunigauiimuiyaaing iieadrsnnnuudeunsliiy
QMANMINTINENUEUA uazdudiu Tnsiuaiuainenisdeus uaskauyaainslugnamnssueiy
pust/Audueueus snseduliiTnuemadiumaiie wagnnsuinsdans Taskiunssuseana
umspuluisiazansendn faungluodrznulvivinusdaneie wasuimsiamaiieaiisng
wadla wayimnsfinsafuamnudesnsvosuszneuns as1s uaviamnagiinlulssanu (Train The

Trainer) tiiagngnenvinue kazn1suimsianisiinuyaainsndnluudazaniudsenaunis
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atfuayuivinwlunisairlsadeululse eauiyaansudnneluaniulssnounisves
fusznountsies Tasimunusuusiunluntsdiiua 5 9 daue 9 2558-2562 (fan: nawsiam
Hilousea1u, 2560; n133, 2558)

AUNTITEkaziauIilATIN1svetanIiu/Anenay wagendisfinel lasunsativayy
Boulesriunagsislumsiauddouasimun eadegiuanug uiduanstnsmadueny

gud wazdudiu JuluvesUsenalneuazdusznaunisinedaiinisaiiunsdes

Taseadraifugnu (nfrastructures)

Fuaaniidaussy Ussalngldfimsldsaudlifihogineud uidsegluduvesnmsldony
TusUuuuressidouasiinmun Fedsdrdnlunisdiiiuny uenainnisuszneusnous Judu
pylvauan aa3éfaaﬁmiﬁwuﬂmaﬁ%ﬁaﬁugm leun anfidnuszq (EV Charging) Hetlnneay
mafs iy mslilihuasvans IdviausufloduuTunsasudlnil tilevhnisvaasusasudliin
uagazihieaiieliinlassiiesosudliin aonduinsvesnstlnsdeuuissewmelneg 16davin
anidavszgluinduiuy uenaindnislifidaugiinie ddunsindsanidsausegluihuoy
Quick Charge Taevins3desrufuuminedeluussmelneg @un: d1dnauuleuionas iy

NAWY, 2558)

[
a |

AuglAans nsduasuenaIvnsIneuBudLazIudIuveIUsEmalng dnisduasuly
[ 4 Y Y [y PN = A o v
sUnuuAdames waglisumsatuayuainaiasy vausieueudlni dadugnamnssuiivuali
< I 1 X A = a [y I !
Wu 5 Q@ﬁ']%ﬂﬁﬁlllﬂjq‘ﬁlﬂﬁl I@aagiumu%\‘iwumzLUENmegmmmuaaﬂ ASBYITWININIG

Wawszuunsladaind waglasaasaiugiuienisvenssi Aaal 2560 1

2.1.2 ANEMNANUABINITVRINAAIUGRAMNTIY

anufesnssnsudnglutsemaiumlfnfisfuandadenisiuannisfonsessanus
agatoy 5 Yvosuloviesaduusn unsaswdliluuinnssulunisldndenu wazdilisnnngds
vTﬂﬁg’jU‘%‘[ms']’ﬂziﬁmﬁuh%aiuﬁw 3.4 Yusn wenanitadeddydug Tunsseususasudiniings
Juiuiadenatsusznis iwu audeanudila nmsseusulunisléau s1an nnsmseuidnds
dawndeon (udy

dutaduneusnannisidsuulaunaluladvilan anfuedslunsvieduindoulsi
arwsesmsldnuifissnntu Ssusemdlneivlovednadunazativayumsldsooudluih Taedu

NSFUIRAMUALINIIBUTIYNIS waesTiamia anliunisdndesasudlnilunldeu saunalv

1 P v a a o ° ¢ a Y a ¢
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wummeduldidusasuduimeisludmvesauudu 1 sosudfydu msdaassiiuiivasauadiv
A9 n1elalaseanisiaunssiisauniasegnaniansJueen (Eastern Economics Corridor
Development: EEC) kaglananeulseifmansuunalng Faduiifenvesiniendies wu 2N
UseiRmansalovie WWudu (an: gaaw, 2560) dedudederandululilumstnnsslaaossng

ASIIUI8UR bEUSAluYaUdn LY

a & o
2.1.3 dnenmesgravnssuiineadeuasaivayu
Uszinalnedinisdndadameseueudll dwalignavnssuiieidesiasatuayuiinis

asemnuTiuile MskanUisudeya Aus 13asseninegiu naenaunsrisnguiulunsimun

o

Tuauengg MALIUTsUNITUIITUAUNITHER AUNY LaZAMAINYBIAUAT NITTIUNFUYIY

duasulifivszansninlunisndeingdiv Yudi wiesdng wasiiausudielunisudludyminis
NEH NI1SITUBATNRIUITEAINNU ﬁamﬁuamsu&?ﬂuaﬁnnﬁaﬁwmqmammim YIUBUA AE
& & \ & A 1y} a & v 5
weserusuRveUssnalngdzagluiiufidiunans faguil 2.2 uenandenamnssusuii (Up
Stream Industry Cluster) vasguguadaiianunsaulunisidioulosniunisnansywingnu lawn
) fa a A a ~ a & 8w ) ¢ a v
AaamasUlnsAdl 1wy Ulesiadl 1l wanadn 15anautisiy AAMBSNATIUNAWIL LaLFILINADY
U WasUnawny graaldin n1sdnnisiiedaninden Adamesens wazldenanis W e
lsaidioy anansaudniiald siutisgnamnssuatuayy (Supporting Industry Cluster) Migidasiiv
gIusUd taun Adamesnsiniuazussiuet Wy waradin egiiviloy (Mu1: 135 vawades,
2555)

= 48 Y
UM 2.2 uamsiRalssnuvesduszneusasud uazsadnsemieud luussnelne

Pathumthani Samutprakarn
- Thai Suzuki Motor - Toyota Motor Thailand [Samrong]
Ayudhaya - Toyota Auto Works
- Honda Automobile (Thailand), - Isuzu Motors (Thailand) [Samron]
~ - Nissan Motor (Thailand)
- Thai Swedish Assembly
- Thonburi Automotive Assembly
- Scania (Thailand)
- Thai Yamaha Motor
- Tiger Motor

———Prachinburi
- Honda Automobile (Thailand)

- TC Manufacturing and
Assembly (Thailand)

- Thai Honda Manufacturing Chachoengsao

- Toyota Motor Thailand [Gateway]
- Toyota Motor Thailand [Ban Po]

- Isuzu Motors (Thailand) [Gateway]
- Dongfeng Automobile (Thailand)

a Rayong

Chonburi - Auto Alliance (Thailand)

- Mitsubishi Motors Thailand g - General Motors (Thailand)

- Hino Motors (Thailand) - BMW Manufacturing (Thailand)

- Triumph Motorcycle Thailand - Ford Motors (Thailand)

- Suzuki Motor Thailand

- SAIC - Motor CP

- Kawasaki Motors Enterprise (Thailand)

- Ducati Motorcycle (Thailand)

fiun: aonugueud, 2507 Whisldann
http://data.thaiauto.or.th/iu3/images/stories/PDF/Research/RD_Supply Chain.pdf.
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syuuduiadou (Aef) uazsruumuaumsvauresaIssudfmelii (Electronics Control

a

Unit: ECU) Uszwelngladlddudiveanaluladiusg visnisesniuuiasimundndiug fngav
wazin3esdnsildlugnainnssueusuduastudiu desordonisindianaisdszmendumndn
Uszinalveaglugiugdsudnamdauintu vlinadselevinliaingeamnssueueuduasiudiu
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WALNISHARTUAIUE LS UAUIU AN

Y <
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[

Sylafiulounsuazinsnisduasusazatvayunisuansasud i ludsemelng (Motor
Driven Vehicle) Tfimasiiunuegteysannisaseunaunndiu fannsnisdaaiumsasmu e
a3199Un U (Supply) 1193n13nseRunaInaslulsene (Demand) N13LASENAIIUNTDUVDS
Tasvadiefiugiu nsdavianasgiusosudlndi nsuimsdanisuunmedldud wazainans
auayudug nsawgluduwesmsiansdusulugnannssuususuasiudmnillidnds
anduimuyeanstumeldnsuiauiifonssnu nsenmusau
dvnauenznssunsdaaiunisasu (80N litnasnsduadunmsamuiiioaiisguny
(Supply) Tnefinsanaiunisasmuianisuaalni uastudiuvessosud aseunquAanis tiun
nsudnsnsudlniilavia mandnsaudliinleuiaudndu nsudssnsudlihuuuuunned n1s
wAnTududdyressasudlifi auiaRansanidauseqlaii Vel BOI dvmuadeulyih doed
nstauslasInsiuunuausan (Package) Usznaudg nsUsEnaussus nswantudiy wisld
%ud’suﬁﬁig YU WUALAES WBLMBS (Traction Motor) SEUUUIMNSANISLUMADS (BMS) Warszuy

[ a

v A o g v v 1Y) Y a -]
ﬂ'ﬂUﬂNﬂqﬁsﬂcUsU (DCU) LLNUﬂqif\]mﬂqiLL‘UmLG]'E]{LGULLa'J LLaSLLNUﬂ’]iWWU']Q{JJNa@’J@ﬂ@IU ﬁi@%uaﬁ]lﬂu
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2.2 vialdguvnu gUanA (Demand and Supply chain) ¥84QAAMNTTNEUEUALVY

WalggUunuuedanaInssueueus UssmalneagluiisweagadsundAyaindnin

v Y

o

Fudrundessudduaiy (Fena) fdugaudevesUszmalneninit 20 U axdpaiuidasu
awni1swdn Losnanninudsuudamamaluladidulugmaluladeoueudlnii Fady
fwurnisvessrusudlusedulan luthsweanisidsuiuiy Ussmalneasdeaselfudannm
fimmavaanelulafosnuswiu Fsazinaliaudomnistudins WasulumauAsuwuas s
gUnsallalihfidudon warldinaluladasiu sedunansenusonaintudius enafienuunnsineiy

Ingfudiuszuuainds (Powertrain) W3aiaseseud {unguiiudiu wWien1susznausagus (OEM)

Yo A

flagldsunansenuinniign fegriliuldtaio snous idoseuiduniy 1 fu Tudruadosus

912,000 Fu uwimnidusosudlnihagldudiuduiadoudaelnii lifa 20 Fu Gemneauia

Arudsnstudmeiassud axanadluowian (fian: ausitesuiniansedogsen, 2560)
Tassaiawesenamnssueueudvesineluilagiu (@n: mawamndnauannsaluns

wiatuvasling, 2545) Usenaume JuUsenaunts 2 Usean laun

1. ngufianssunen (Core activities) laun nquiUseneausneuduazininiudIusaeud

Jsznaume

= Y a

- HWAnBUEIEGUN 1 (First tier, Tier I) fio §anvuIegnandudulsziangunsal

Y Y

WAL IAAILALALTIUUTENDULIUSUALAEMNTI TIAILAUAILITON1NALULAE NS

HanFuAINlAInTgIUIUNUsEnaUTAE WA YILA

v
a |

INNINIDUNANTUAIULG DY

- HHARTudIUaIAUN 2 (Second tier, Tier 1) A8

(%
a

(Individual part) tiedndsliuAgnandudiuaiiu

1 F9919LA5UNISEEN DA

=D e
[

walulaganduandudiuludeiui 1
HARTUAIUAIUN 3 (Third Tier, Tier lll) Aa ginmuazinaningauiiodndalun

[y

anringauludiun 1 wag 2

eXp eX2¢

2. nguAansTueaduayu (Support activities) Usznauale nquanannIsuauiingy
PREMNTINUINIG waznquulevisnazatvayy (@adueiueud, 2545)

[y a

- nqugpamnssufuLh (Upstream industrial) Junguindningdvu wu wan
nsvan uifs waradn (usu Taefinissdenuaudesnisvesinintudauiily
FruvsusnsgIuLazaunIw uananidlinguuesdudniniesining
(Machine) wsifissi (Mold) gunsaifindutusiuigand fixture) wazipdesile

(Tooling) #1149
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- NENPAAMNTINUINIG (Service industrial) 13U KlAUTNISNIEALEUA U3
AUNTRY N15ATITEDURALYINGEUUINIINUNISUTEiUAY Wi
- nguulenguaativayy Usenaumey 3 nguges laun
" ngunesg SthilumsnausmazimuauleuesEiuni WU N3N
ANAMNTTU NIENTIINNYY NTenTIInemansuazinalulad [Wudu
" nguanndususudlazaa fUsznounnsfisiunumndrdalunisaiig

ANUIWLDIENINNIATY UATAIALBNYU LATTENINNDNYUMEAULDY LU
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a a

a0 dueINEUA AUNANDAAIINTINYUEUALNE AU1ANEREATUAILEY
gudlne 1 Juduy

" navaantumsine antumatianazaniiuidenneg wu dtnauiaun
IneaaasiasinaluladiLier® da1iu warumInerdewalulagnsy

29UNAT AT URLNANAAWAIYR 1 TudU

P ' | )
U 2.4 viaalggunuveseusustagiu

Tasvasvaddainasuay Supply Chain ansunssuanuauaaasive

A0 ANUNSSUATL ALY

\n39dnsna, indnviiauaraunsaiviena, wiiuw, in3oviiauarqunsnidudueu

Wisznou WuAadudusnuus
sndnsuMLUE (386 usHn) Hudadudiu

:{:2?:'“ tnAndudrusnuuauarinsunioue AUIANATIINAY
(122 utiv) wnaldn
siliznou Hudadudmdnsuioue (1,700 vu3sn)
T“H:;f;;i‘:“m: (201 uin) Stamping, plastics, rubber, machining,
23 11\“"“:1 W@;mrﬁnum Suspension, casting, forging, function, electrical, h
AInteriors, Electronics and Elec Systems

*silsznousnuue
100,000 au
ssumuaming,
sefutiuinig
200,000 au

<
eavnssugudh o el \

wilin, wanadin, uv, Silansaiiad, uiduarnsean, NI 2,500 ‘]J%‘j;ﬂ

Aovouazmdnouily, 1 /iy, Auazequin

U U T
S R
psznaunisen Anuvamailaaie

nanuTouuuarasAnsaiuayu 421

flan: gmatl quilena, 2559 Whiisldan
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Conventional Vehicle ' ' Plug-in Electric Vehicle

Initiated by automaker integration

Initiated by various players’ specialization

Independent Research Companies
(e.g., Engineering Companies)
. S
Independent Suppliers
(e.g., Battery, Motor, Inverter suppliers)

Automaker Automaker Automaker
B

e \ A A4

Independent Multi-brand Dealers

»

Research &
Development

e |

Automaker Automaker Automaker
A c

fian: Zhou, 2010 WEsléan http://www.deloitte.com/assets/Dcom-UnitedStates. pdf.

Manufacturing

Assembly

jm——————y

J 1 1 1
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Value 2015 2022 2035
Service Provider *
Car Manufacturer * * *
Tier 0.5 Software Provider * *
Tier 1 System Manufacturer * * *
Tier 2 Parts Manufacturer * * *
Tier 3 Material Manufacturer * * *

1 AMLITETIVTIY, 2013 Debeann

https://www.slideshare.net/Yole Developpement/what-does-the-future-of-automotive-

market-hold-2016-presentation-yole-developpement-at-carele-japan-tokyo
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Leather & Fabric
Charging infrastructure

Station manufacturing

Rubber & Tires

Steel

Passenger Cars Passenger Cars Pickup Trucks

Installation & Maintenance
Grid Communication

Smart
Electronics

. Industry
Digital Roboti S
Other nonlight o oreHe
. Industry \ Industry
weight \\\ ¥
) Components and Module Makers Distribution
Plastics 15ttier
Machinery A
- inance
Glass fiber -
Electronics Parts 2" & 3'tiers
Carbon fiber Testing
Magnesium — — - = —
. Specialized
Aluminum Consultants
HSS % 3 . Institutions and Associations .
overnment Agencies University Non Profit Services
Other light metals

i AEAeWaILNaIn Northwest Economic Research Center, 2013 1194 lAa1n website
https://www.pdx.edu/nerc/sites/www.pdx.edu.nerc/files/NERC%20EV%20Industry%20Final

%20Report%202013.pdf
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