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Case Study:
Role of Government on EV Charging Development
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(ENTEC)

nuwong.cho@entec.or.th

National Training on E-mobility
29-30 November 2022



mailto:nuwong.cho@entec.or.th

S
EN'I'EC~|

Contents " NeTom
[- About ENTEC / EVAT }

e XEV Status SEA and Thailand including EV charging stations

 Outlook and Opportunities for EV

A\ J




LA
ENTEC -
Contents eNsTOR HEMAT

L‘ About ENTEC / EVAT J




ENTEC 2022 4

National Energy Technology Center (ENTEC)

The New Member of NSTDA

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

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

Vision and Missions

. o Conduct research, create and comprehend
“\55l0h knowledge in supporting
Thailand Integrated Energy Blueprint (TIEB)

Collaborate w/ both public and private
partners on energy tech. R&D

Integrate major resources to prevent redundancy
and for high efficiency
...... NSTDA https://www.entec.or.th/aboutus/vision-and-mission/
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National Energy Technology Center (ENTEC)
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Research and Development

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

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

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

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

PV, Digital PV Agriculture]
Renewable Energy Energy Storage Conventional Energy E}Qﬁ}%@ mﬁggﬂ?enn% Energy Efficiency

Energy Policy/Resilience
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Established: Nov. 2015
Goal: Promote the usage of EV in Thailand

* Reduce air pollution

* Improve energy efficiency in the Transport sector
Supports: Industrial Manufacturing, R&D on EV technologies
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EVAT Committee (2022 - 2024) BT AT EVAT Committee (2022 - 2024)
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ELECTRIC VEHICLE ASSOCIATION OF THAILAND

EVAT Membership
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EVAT’s Signature Events
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Thailand’s Only Specialized International Electric Vehicle Technologies Exhibition and Conference

Wed. — Fri.
EV*

14-16 SEPTEMBER 2022
ELECTRIC VEHICLE ASIA

ﬁ@ T, QSNCC, Bangkok, Thailand

Venue! (Queen Sirikit National Convention Center)
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tric Motorcycle Conversnon Contest

€ ! L@ for Business Opportunity
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Electric Motorcycle Conversion Contest
for Business Opportunity

(086 390 3339 E-mail: contact@evatorth @ www.evatorth




a1 ( >
eENTEC" (.
CO nte nts e NST DR w-—VA

ELECTRIC VEHICLE ASSOCIATION OF THAILAND

e XEV Status SEA and Thailand including EV charging stations

J
~




S
ENTECj -

it

ELECTRIC VEHICLE ASSOCIATION OF THAI!

Automotive Production & BEV Registration in Southeast Asia=""

The Philippines

Vietnam

Thailand

Singapore

0]
P
i 1]
8 5
W (@]
o |
(]
= 9
%))
3
m
o
Q
]
L, o o
—
© W o
g ™M N
(]
= 2 6
0 © »
_.m o~ ©
"o
&
wn
o O
[]
ot
g 8
W -
8¢ £
£ 8 8
)
& e
= ©
= —
S 2
[}
< 5
T -4
Q o o o o o o @
e = = =] o o o |
S & & & & 8 8 g
< (@] o [0} O < ~ 3
] i - nw
(syun) A39 Jo Jaquinu [e30)
8EL'VV m
vv6’06 mm
81808 m
7T8VCT mm
T/8'V0T mm
6/£'68 mm
080°96T mmmm
LYS'SLT
996’G/T mmm
009’€YT mmm
SOT'VLT mmm
00€'6ZT mm

€€5'87S TEEEE———
8IS'VTS m—

Y8787 m—
Yr0'9OTS  m—

G66'CST T
TOV'007'T T
UTLIT'T
WWEIT'T meee——
9///070'T EEEEE————

TOS/OLY'T

[a44>7a0@ |
1T.9”6:810 " 7 1
facaz4nim
67T.6”6/68 " T 1
/60”693 T 1

2,500,000
2,000,000
1,500,000
1,000,000

500,000

(syun) sadA}] |ang4 Aq uoipnpoad jlenuuy

3 Electric Vehicle Association of Malaysia (EVAM), as of May 2019

2 Department of Land Transport, as of December 2020
4 Vehicle Population by Type of fuel used, as of June 2020
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Remark : xEV = Hybrid Electric Vehicle (HEV), Plug-in Hybrid Electric Vehicle (PHEV) and Battery Electric Vehicle (BEV)

Story of Thailand Automotive Policies

THAILAND
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National Electric Vehicle Committee (Board EV)

dinauiAsEgRvaAf NI
Office of Industrial Economics

1. In 2020 PM. assign National 2. ZEV target in 2025-2030

EV Policy Committee. Deputy-PM., (unit/year)
i
Mr. Supattanapong Punmeechaow rRe 2025

as chairman that had arranged Car/Pickup 225000 (10%) 725,000 (30%)
total 5 meeting since 2021. The EV

committee had setting vision,

Production Motorcycle 360,000 (20%) 675,000 (30%)

Bus/Truck 18,000 (33%) 34,000 (47%)

Two-Wheel
Charging Station

target, Strategies and Measures as

well as assigned 4 Sub-EV 1,600 8,000

committees to implement policy.

4. Measures for development of EV

Battery for
BEV production

Infrastructure :

Promote &

Supply side : BOI

Investment privilege EV2

20 GWh 56 GWh

@
¥

Facilitate

and Free Zone privilege 3. Sub-EV committee

Charging Station

Secretariat
Demand side : Tax and . National EV Committee - Ministry of Industry
Non-Tax Intensive, Infrastructure : I Ministry of Energy
EV3 package FRD for next v v v

generation Vehicle

Sub-Develop
Sub-Promote Sub-Evaluate _
: Infrastructure
Infrastructure : Reuse & Recycle Battery Production impact on Fuel -
and Battery

Infrastructure : Standardization EV charging and Parts, Testing Center

13




Infrastructure : Charging Station

dinnuiAsgRagndmnssy
Office of Industrial Economics

° Target Car/Pickup Motorcycle Motorcycle taxi
Cumulative Cumulative Total Total
Target of Cumulative usage
Target usage usage target target
Fast Charge . . (Thousand Cars) .

(Million Cars) (Million Cars)  Station Station

2025 0.4 2,200 - 4,400 0.6 1,600 12 260

2030 2.0 12,000” 3.2 8,000 65 1,450

®* Measures
* electricity fee promotion for public charging station : 2.63 baht/kW-h (from 4.60 baht/kW-h)
®* Administrative services support for household uses (80% of all usages) :
®* Time of Use Tariff (TOU) meter

®* Wall box installation
14
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Infrastructure : Testing Drive
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Autemotive 311 yre Testing, Kescarch and nnovation Lenter

First in ASEAN

**¥* Open Now***
Testing Tyre
(UN R117)

5ﬁﬁm’|ulﬁ5°d§ﬁai;ﬂﬁ’mnisu
Office of Industrial Economics

Brake Performance




Infrastructure : Battery Testine Center

P ATTRIC
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Autemotive and Tyr2 Testing, =csearch and Innovazon Coier

dnuAsEgRivaaamn Iy
Office of Industrial Economics

Testing Battery unr 100 & UNR 136

"N e 5 |
Vibration Thermal shock and cycling Mechanical shock
ASHuAsLTiaY SIS amsulasuudasainissuway

UN R136

Mechamcal integrity Fire resistance External short circuit protection
anuLiisunsvuasTASIES AL LALADS ARENATRRS ! ASAAIAT

; : 0vércharge protection Over-discharge protection Over temperature protection
Mechanical Water resistance syunilavAumsngatiu sxnuﬂaaﬁugﬁmghlﬁu sxuuli,]aaﬁuamngﬁlﬁu

shock test test

16
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Status of XEV Accumulated Registration in Thailand

Accumulated Number of xEV Registration Between 2018-2022 Accumulated Number of xEV Registration in 2022
Sudushugudiwwia:au s:n310d 2561-2565 Dudusnusudiwwha:au

As of 31 October 2022

tu Sui 31 an. 2565

300,000 26,527 40,790 Q,74

250,748
250,000 -

196,582
200,000

153,184 192984

150,000

Number of Vehicles (Units)

122,631
100,000
M Car (11,238) M Car (40,790) M Car (241,765)
snaud snaud snaud
50,000 M Motorcycle (14,170) M Motorcycle (0) ™ Motorcycle (8,779)
snINsenuUgun snNsenUaUc snINSENULUR
1,4 | Tuk Tuk (438) © Tuk Tuk (0) " Tuk Tuk (D)
0 — sNaWEd snauan snawuad
2018 2019 2020 2021 2022 I Bus (656) B Bus (0) B Bus (2)
st snlngans snlngans snlngans
W BEV WPHEV © HEV mHEV/PHEV B Truck (25) W Truck (0) B Truck (1)
snussnn snussnn snussnn

Source: Electric Vehicle Association of Thailand
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Status of XEV Annual Registration in Thailand

New Number of xEV Registration Between 2018-2022 New Number of xEV Registration in 2022

Jwudusnusudiwwanoan:daulKL s:i310U 2561-2565 Dudugusudiwwinoan:taulku

1 January - 31 October 2022

1uA - 31 an 2565

15,258 9,691 54 847
50,000
Z
o
= 40,000
38
S 30,676
£
2 30,000
% 24,464
5 20,344
£ 20000 M Car (7,113) M Car (9,691) W Car (54,445)
S snaud snaua sngua
< W Motorcycle (7,531) M Motorcycle (0) M Motorcycle (401)
10.000 snINSENUEUn snINSENULUR snINsEuguUa
? | Tuk Tuk (171) ~ Tuk Tuk (D) " Tuk Tuk (0)
15 snauan snauan snawan
32 g B Bus (420) M Bus (0) B Bus (1)
0 snlngans snlngans snlngans
2018 2019 2020 2021 2022 B Truck (23) B Truck (0) B Truck (0)
31 Oct 2022 snussnn snussnn snussnn

©BEV MWPHEV = HEV mHEV/PHEV

Source: Electric Vehicle Association of Thailand




Current BEV Models in Thailand.
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MW i35 BMW ix swwixs | Mwia | e | mita | ONE | ORAGoodCat | KONAElectic | IO Electic

BEV
022

q\)@:

Us:innKoyso AC Type 2 & AC Type 2 &
Socker Type ccsz2 ccs2
S:8:NWIVFVAN a7 280

EV Range (km)

yunnIUAINDS 95 33

Battery Size (KWh)

4 =
UsiinAnwan
Country of Origin

MG 80% 80%
Import Tax

nBasswaiiin 8% 8%
Excise Tax

sAWNY
Retail Price (Baht)

5,099,000

2,230,000

doyaIwuIfiv
More Info

Source: Electric Vehicle Association of Thailand

AC Type 2 &
ccs2

630

n.s

80%

8%

5,999,000

LI, >
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AC Type 2 &

ccsz

460

0%
8%

3,399,000

AC Type 2 &
ccs2

590

83.9

E = == g = & B
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80%

8%

4,499,000

Mmee. = _wp

Q&P B Z.p 0

/'—f.!

AC Type 2 AC Type 2 AC Type 2 AC Type 2 & AC Type 2 & AC Type 2 &
ccs2 ccsz2 ccs2
400 300 160 400 [TECH] 312 [SE] 280
400 [PRO] 482 [SEL]
500 [ULTRA]
80 50.3 1.8 47.8 [TECH] 39.2 [SE] 28
47.8 [PRO] 64 [SEL]
63.1 [ULTRA]
* VS Y S
= N XX X

0% 0% - 0% 40% 40%

8% 8% 0% 8% 8% 8%

4eEEEEER?®

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER®

1,400,000 1,089,000 [M3] 664,000 989,000 [TECH] 1,849,000 [SE] 1,749,000
1,059,000 [T3] 5Seat 1,059,000 [PRO] 2,259,000 [SEL]
999,000 [T3] 2Seat 1,199,000 [ULTRA]

208 2
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ELECTRIC VEHICLE ASSOCIATION OF THAILAND

Current BEV Models in Thailand.

BEV

o @ o @ @ ©F @
= (o U._r‘::}\llL» NISSAN
dAGUAR e @ @ PORSCHE
All-New Soul EV UX 300e EP Wagon EV ZS EV
— B 3 7 ’ y—=' - P B ‘."?‘—

— L

I-PACE

P——

[t cooperse | Lear

INI Cooper SE

LEAF

TAYCAN

TTE 500

Us:innKIuISY ACType 2 & AC Type 18 AC Type 2 & AC Type 2 & AC Type 2 & AC Type 2 & AC Type 1& AC Type 2 & AC Type 2 & AC Type 2 & AC Type 2 &
Socker Type ccsz ccst DC CHAdeMO ccs2 ccs2 ccs2 DC CHAdeMO ccs2 ccsz ccsz Ccs2
s:6:N030gVA0 470 452 360 380 337 217 3n 407 [45] 100 386 418
EV Range (km) 447 [Turbo]

412 [Turbo S]
yUNONUNINDS 90 64 54 50.3 44.5 32.6 40 79 [45] n 62 78
Battery Size (KWh) 93 [Turbo&Turbo S]
Us:inAAWED ] L &.‘& . ™ L . - = ==
Country of Origin 2 NG A N ~ — —_—

EEEEEEEEEER EEEEEEEEEE NN EEEEENEENEEEENE NN ENEENEENENEENENENEENEEEEEEEEESR I B AR R R R R RERIRERERERRERRER]RRERRERERRRRERRERRRRERRERRERRERR! BN REREDRNNHN.] IIIIIIII.
fypleldpllip! 80% 40% 20% 0% 0% 80% 20% 80% - 80% 0% %
Import Tax :

L ]
nmbasswanin 8% 8% 8% 8% 8% 8% 8% 8% 0% 8% 8% =
Excise Tax .

sInwIY
Retail Price (Baht)

doyaIWuIAL
More Info

Source: Electric Vehicle Association of Thailand
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5,499,000 [s]
6,299,000 [SE]
6,999,000 [HSE]

2,387,000

3,490,000

988,000

& .
"‘+

1,190,000

2,290,000

1,490,000

EEEEEEEEEEER
7,100,000 [45]
9,900,000 [Turbo]
11,700,000 [Turbo 5]

438,000

2,990,000

2,590,000

ssemmnmn®




PHEV

Plug-in Hybrid Electric Vehicle
snaucTWiUEnaWTaUs0 PHEV
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EV Truck and Bus Models in Thailand eNnTecT ¢

aNSTDR  I=MAT

ARUN-Plus ENCO

Truck mate TM iBlue45
Battery 44.9 kWh

Driving range 275 km/charge
Motor 75 kW

3 SCG: EV Mining Truck

Cement and Green Solution
(2025)

Auman EST iBlue280
Battery 282 kWh ot S Sy
Driving range 200 km/charge &
Motor 360 kW =5
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Sockets and Inlet Standard (TIS12749-2016)

ENTEC

Rated Voltage: 480 V

e NSTDA
/I
?{lil,ﬂ Thailand Industrial Standards Institute
Vehicles AC Charger DC Charger Vehicles
IEC 62196-2 Configuration Type 2 IEC 62196-3 Configuration FF
Electric Bus Electric
Rated Current: Up to 200 A
Rated Voltage: 2 500 V DC Bus
Communication Protocol: PLC
System A System B System C
Typed Femals T CHAdeMO (Japan) GB/T (PRC) COMBO1 (US) COMBO?2 (DE)
Plig Pinout Plug Pinout
Electric Phase: Single / Three Connector Q-l\ A & Electric
p Rated Current: 70A (Single phase) / 9 p
assenger 63A (Three phase) assenger
Ca r Vehicle Inlet ‘ Ca r

Capacity: Up to 22 kW (Mode 2)
Up to 43 kW (maximum)

Communication
Protocol

CAN




MEA

Metropolitan Electricity Authorily

Year 2020

EV Charging Equipment Installation Standard

MPESTD-DOL 2563
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Metropolitan Electiicity Authority
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Residential, Condominium, Office and ,Similar} \ EV Charging Station
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Matropolitan Electriclty Authority
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EV Charging Equipment Installation Standard

"
ACCEPTABLE




EV Charging Equipment Installation Standard

MODE 4
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Total Number of Charging Stations in Thailand. ==
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/ \ ﬁharging System \
Safety and Related systems \ CISPR 12 (TIS 2930) EMC

fOn-board Charger 1'ISI
UNR 10 (TIS 2326) EMC IEC 61851 (TIS 61851) Conductive

. CISPR 25 (TIS 2929) EMC
TIS UNR 94 (TIS 2400) frontal, UNR 95 (TIS 2399) Lateral collisions IEC 61980 (TIS 61980) Wireless

ISO 17409 (TIS 2776) Conductive

UNR 138 (TIS 3291) Quiet Road Transport Vehicles ISO 19363 (TIS 3380) Wirel IEC 62840 (TIS 62840) Swap
ireless
Standards | sosass-234 mssi00250 Operation, Electrical, Post crash © o IEC 60364-7-722 (TIS 3068) Installation
. . IEC 62335 (TIS 2909), I1SO 10924 (TIS 3247) Circuit Breaker
on EV ISO 15118 (TIS 3381) Vehicle to grid \ J IEC 61439-7 (TIS 1436-7) Switchgear

ISO 23273 (TIS 3267) Fuel cell vehicle C 62463 (TIS 2955) Type F,B CB
QO 26262 (TIS 3268) Functional Safety ﬁ i /C IEC 2955 (TIS 3462) RDC-DD /
E Cables
n

ISO 6722 (TIS 3248) Single Core
ISO 14572 (TIS 3249) Single/Multi J

shorturl.at/dEG03

IC-CPD J
IEC 62752 (TIS 2911)

Plug and Sockets \/

IEC 62196 (TIS 2749)

—\ Charging cables

REESS IEC 62893 (TIS 3060)
UNR 100 (TIS 3026) Part 2 - Safety

ISO 6469-1 (TIS 3102-1) Safety

Gectric Power Train o
UNR 85 (TIS 2331) Net Power \\
UNR 100 (TIS 3026) Part 1 - Safety \\\/
UNR 101 (TIS 2335), ISO 8714 (TIS 3265) Energy Con ISO 12405-4 (TIS 3378-4) Performance
ISO 21782 (TIS 3382) Motor System, Inverter, DC/DC Converter ISO 18300 (TIS 3379) Lithium+Lead acid
IEC 60349 (TIS 3032) Motor IEC 61982 (TIS 61982) Non-Lithium

<t

Lithium-ion cell
IEC 62660 (TIS 62660) Performance, Reliability, Safety
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Popularity and Acceptability of electric 2 wheelers UN &
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e * National Grid [EGAT: Electricity Generating Authority of Thai
SolaRyde project by Thammasart Univ and Star8 Thailand to demon

land)
launches “Electric motorbike Taxis and Boats” to support public
e2w taxi within campus

transportation connection of road, rail and water.

https://www.bangkokpost.com/thailand/general/1437523/thammasats-electric-motorbikes-hit-streets

https://www.egat.co.th/en/news-announcement/news-release/eqgat-launches-electric-motorbike-
taxis-and-boats-to-support-public-transportatio

iy P

|} [ ~m—

« One of National Oil Company [Bangchak] demonstrates e2w taxi
with battery swapping option for 150-Kilometer trip.

e DHL Express Thailand demonstrates 50 e2w to delivery fleet.

https://lot.dhl.com/electric-motorcycles-powered-up-for-deliveries-in-thailand/

https://www.bangchak.co.th/en/newsroom/bangchak-news/575/bangchak-launches-startup-winnonie-
debt-free-motorcycle-taxi-stand-deploys-areen-innovation-in-raising-taxi-motorcyclists-quality-of-Llife

A Driving Force for National Science and Technology Capability 31


https://www.bangchak.co.th/en/newsroom/bangchak-news/575/bangchak-launches-startup-winnonie-debt-free-motorcycle-taxi-stand-deploys-green-innovation-in-raising-taxi-motorcyclists-quality-of-life
https://www.bangkokpost.com/thailand/general/1437523/thammasats-electric-motorbikes-hit-streets
https://lot.dhl.com/electric-motorcycles-powered-up-for-deliveries-in-thailand/
https://www.egat.co.th/en/news-announcement/news-release/egat-launches-electric-motorbike-taxis-and-boats-to-support-public-transportation-connection-of-wheels-rails-and-boats

National Standard on e2w Battery Swapping (TISI3316-2564)

UN@

environment
programme

eNnTec!

Title: Electric Mopeds and Motorcycles - Removable Rechargeable Electrical Energy Storage System

wmsgTuNBafusigaEun Ty

ﬁ % THAI INDUSTRIAL STANDARD
% 190, 3316-2564

@

Tualnfuassodnseusudluii -
szuuiinfundsnulnihfisnasadauszqedn

v
Laznanasnl
ELECTRIC MOPEDS AND MOTORCYCLES - REMOVABLE RECHARGEABLE
ELECTRICAL ENERGY STORAGE SYSTEM

driinaunpsgundainsigasmnTi
NIBNTNGAFIUNTIU

IC5 03.220.20; 35.240.60 15BN 972-616-580-252-9
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Thailand Battery Swapping Platform (2021-23) i ENTEC

D Project Scope U

Participating Parties

Battery Swapping Platform

€

amdulshaagmsaind
KA 180 BCONS 1STUE

Battery Swapping Platform

% e /" scope I: Technical Specification on Scope II:
iU U Platform (batt ck, motorcycle Prototype development
Charing station&I0T, 1a1) & Field Testing
« Prototype development (pack, motorcycle

« Create general requirement
Create scope of covered common

% »EGAT

and charging station) according to scope |
« 3 acfivities

QridWhiz TISI
ulaNN © — - . pGCk .
. Public hearing / OUTPUT 1. Project scope and detailed prod. spec
BATTERY PACK PLATFORM 2. Profotype dev. & Testing

RECOMMENDATION 3. Field test

@ THANK YOU ©

Co-Funded by PMUC and Participating Companies

STD. BATTERY PACK - REQUIREMENT SET 0

Battery Swapping Platform

* Standard (for prototype)

Cmber of oack » oacke (omrallel Prototype: Expected
£ 21 s $

umber of pac! packs (paralle AT swap ﬁ N =% 5 nwﬂ @ 8T|dw’ hiz 6%\4

Pack nominal voltage 72V (48V - 84V) o — _— vInn

Minimum pack energy > 1.5 kWh (for 1 pack) y V' 3

(11
Continuous discharge power > 1.0 kW (for 1 pack) - FOLLOW US VIA
— . .
email: battery.swap.pmu@gmail.com

Max discharge power > 3.75 kW (for 1 pack)

Maximum pack weight Preferably < 9.5 kg
150, 185, 345 mm BATTERY PACK MOTORCYCLE SWAPPING STATION

website: www.batteryswapping.in.th

Max width, length, height
A Driving Force for National Science and Technology Capability

krainleston e L 80 packs 2 models - 20 units 4 stations
E )

I A R,

33



5 . UNuJ N S 79
Promotion of e2w as Motorcycle Taxi vinmen - EGAT ENTEC T,}.{G 8

programme

@ - reear EE== = e T am Govt agencies, private firms
Signing Ceremony of the Memorandum of Agreement on Sign MOU to St“dy EV
Promotion of Electric Motorcycle as M le Taxi and Collaborative Research Project Kick-off: - - i
- motorcycle taxi riders \ ’ “';",“,‘;:.',':;f -
L

Home » In-Focus » Govt Agencies, Private Firms Sign Mol To Study EV Motorcycle Taxi Riders Tam ' f N - > . Q

Signing Ceremony of the Memorandum of Agreement on
romotion of Elh@: Motorcycle as Mmrcy:u Taxi and Collaborative Research Project Kick-off:

The National Energy Technology Centre (ENTEC) on Thursday signed a memord
with the National Science and Technology Development Agency (NSTDA), the I{‘ i
Thailand (Egat), The Stallions Co Ltd, and Dongguan Tailing Electric Vehicle Co|
electric motorcycles among bike taxi riders in Thailand

A

\1) Mr. Li Yao

TAILG TAILG President

IKI » ¢ Stailions

promotion of
e-Motorcycle ag 75;

4/

ENTEC, NSTDA, EGAT, Thai-Chinese companies in pilot 50 EV
motorbike taxi project: National Science and Technology Development
Agency (NSTDA)'s National Energy Technology Center (ENTEC), signed
an agreement to promote 50 EV motorbike taxis and related projects. The
event was honoured by Sumittra Charojrochkul, Director, ENTEC; Suttipong
Chalermkiat, Assistant Governor — Sustainability Management, Electricity
Generating Authority of Thailand (EGAT); Areerat Sriprathai, CEO, The Stallions
Co., Ltd.; and Li Yao, Chairman, Dongguan Tailing Electric Vehicle Co., Ltd.

httDS//WWW nationtha i la nd Com/i ﬂ-fOC US/ﬂrOO 1 5266 and was witne§sed by Dr. Mushtaq Mgmon, R_eglonal (_Joordinator. Chemicals

& Pollution Action, and Bert Fabian, United Nations Environment Programme.
https://www.egat.co.th/home/20220505-preQ1/ | https://tna.mcot.net/business-936525
A Driving Force for National Science and Technology Capability

| https://www.thansettakij.com/motor/523740 | https://mgronline.com/science/detail/9650000042612 34
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The Cabinet recently approved BEV Support Schemes. NSTOR  W=MAT

BEV car with price < 2.0 mil THB BEV pick-up truck BEV motorcycle < 150,000 THB

e Import duty reduction for CBU BEV e Excise tax reduction to 0% (2022- e Monetary support at THB 18,000 for

cars up to 40% (2022-2023) 2025) BEV motorcycle, both CBU and CKD
e Excise tax reduction from 8% to 2% e Monetary support at THB 150,000/unit (2022-2025)

(2022-2025) for BEV pick-up truck with > 30 kWh
e Monetary support at THB 70,000/unit battery (2022-2025)

for BEV with < 30 kWh battery and
THB 150,000/unit for BEV with > 30

kWh battery (2022-2025) General Conditions
* Must be committed to local assembly / production of BEV.

* By 2024, locally assembly / production of BEV cars / motorcycles must be equal to

BEV car with price 2.0-7.0 mil THB CBU units which are imported during 2022-2023.
on f * In case of local assembly / production of BEV cars/motorcycles extension until 2025,
e Import duty reduction for CBU BEV the number of locally production must be at least 1.5x of CBU units during 2022-2023.

cars up to 20% (2022-2023)
e Excise tax reduction from 8% to 2%
(2022-2025).

* For locally assembly / production of BEV, key components such as battery, PCU
inverter, Traction Motor, etc. must be sourced locally.

Source : Krungthep Turakij news



Promoted Projects on Electric Cars

(source: BOI Information Database (BIS) as of 31st August 2022)

Certificate o i
80,208.0 26 838,775 Projcts Ssunes " Disebution
. rojects
MB. * Projects ** Cars 26 14 11

HEV 7 Projects 440.955 @ g =D,
(38,623.9MB) (7 Entities) ’ ,..-,seﬂ.,,. 2102 & @D
PHEV 8 Pl‘OiectS 137 600 Wiy T:\?oé;. @ Mp .l:d’l}w msunsw
(11,665.7 MB) (8 Entities) ‘ .,,._";1. P22, & D
BEV 15 Projects =) 1(0) Y —
— wewo N, Vo/luZu 4
(27,745.2 MB) (14 Entities) 256,220 For D280 7 (n)
G & o G\:JM Frr-
Batter :
Electric Bus Dl 4,000 N
(2,173-8 MB) (2 EntltleS) Bei
THERE ARE CEUNTLESS REASONS TO)  Remarks: *  Investment Values excluding Cost of Land and Working Capital THAILAND

*¥ 17 Promoted Entities. 1 entity can be promoted more than 1 project. BOARD OF
1 project can be manufactured more than 1 type of the EVs. INVESTMENT 37



Promoted Projects on EVs’ Parts & Components

(Source: BOI Information Database (BIS) as of 315t August 2022)

Parts 35 Projects * 15 410.2 MB. ****
& Components (26 Entities) S '
€3 W) ( —rrr=
: D B @ =m= D HTESM
Battery 22 Projects 11.728.6 MB ToYOTA E S e RO
(16 Entities) ** y PATRD TR e N CAMITA) Ty nuovo
Traction Motor 5 Projects (5 Entities) 1,708.1 MB. A nElTa JATECO
Inverter, On-board Charger, 1 Project
i 1,047.3 MB. C‘
DC/DC Converters, BMS and DCU (1 Entity) *** AELTA
Air Conditioning System 2 Projects (1 Entity) 557.3 MB. O©MCCT
EV Charging Devices 2 Projects (2 Entities) 157.0 MB. elite _g LUMEN
High Voltage Harness 3 Projects (3 Entities) 118.2 MB. DRI:X?HAIER g 1,,,““,_,-[.,,; e .ﬁLUMEN
FREEDOM
Battery Cooling System 1 Project (1 Entity) 93.7 MB. :
. Notes * 1 project can be manufactured more than 1 type of the EV’s Parts
THERE ARE C@UNTLESS REASONS TO ** 6 are promoted under activity 5.2.6.1 (High Density Battery) THAILAND
***  In1 project of “DELTA”, Traction Motor, Inverter, On-board Charger, DC/DC Converters, BMS and DCU are manufactured BOARD OF
**#%  Investment Values excluding Cost of Land and Working Capital

INVESTMENT = 38



Thailand flagship EV investment projects =

Foxconn &>

Mercedes-Benz

e F7ri7/l 11—
tb IE @ 1\ o R
No. Manufacturer Project Investment value (USD) Production (unit/annum)
1. Honhai precision industry Electric car assembly plant $1.04 billion 150’000 (znd phase)
(Foxconn)* and EV parts
2. BYDautoindustry(Thailand)  glectric car assembly plant $522 million 150,000
and Battery production
3. Mine mobility corporation Electric commercial vehicle $203.6 million 59,000 (2" phase)
assembly plant
4. Ford'motor manufacturing Electric pickup truck production  $1.02 billion 150,000
(Thailand) and plant upgrade**
5. Mercedes Benz Electric car assembly line $125.29 million -

manufacturing (Thailand) and Battery production**

* Honhai precision invested through joint venture with Thailand’s PTT
** Mercedes Benz and Ford EV are produce In the same factory as internal combustion car

THAILAND ==

DEVELOPMENT REPORT e



FOXCOnNnN

HORIZONT

@p“ .}ﬁroxconn
MOU Signing Ceremony

for Development & Manufacturing EV Project in Thailand
Between PTT Public Company Limited
and Hon Hai Precision Industry Co., Ltd. [Foxconn Technology Group)

May 21, 2021
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HOA SIGNING CEREMONY

between
Computer Forms (Malaysia) Berhad

t' 'y ‘m;-

Energy shsolvs Publlr' Cnmp'"\y Limited

FRIAT -

EA dvu.tiao Jusiia "COMPUTER FORMS (MALAYSIA) BERHAD”
vusiiasTuniluaniamia avunu HOA agviansruunuavinayutwilidusduuy

Gemilang buys 200 electric buses from
Thallands EA, eyes local assembly

By N September 27, 2022 @ 8:24am

LOI SIGNING CEREMONY

between
Energy Absolute Malaysia

Gemilang I:oachwork Sdn Bhd

The purchase was driven by the Letter of Mandate (LOM) that GML received from Go
Electric Automotive Sdn Bhd (GEA), which authorised GML to explore and assist with
the procurement, retrofitting and homologation of electric buses manufactured by EA.
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“Thailand is going to be a hub for manufacturing zero-emission
vehicles as these changes come around the world. We're going to
be part of that. You're going to see that coming from Ford "

- John lawler -
Ford chief financial officer




ELECTRIC VEHICLE ASSOCIATION OF THAILAND

Mercedes-Benz

Cornerstone Laying Ceremony of Mercedes-Benz’s Battery Factory in Thailand
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unwaotinowdulo . BRPsaiSl G\WIM to double EV investment in Thailand
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ARUND X, & ! » the company plans to invest a total of THB22.6 billion (US$62.5 million) in manufacturing EVs, EV

Narong Sritalayon, managing director at Great Wall Motor (GWM) Thailand, told Nikkei Asia that

Jan. [Gdadvusuen osStu waa 9na A = v | parts, and EV infrastructure in Thailand.
Tasssuiianuwusidassuthonine uazdous:na z - P > 3 -
WoueNZIUgSAvENUEUGIWI ua:waun EV Ecosystem > —Ay s = 3 The Chinese carmaker has invested THB12 billion in ramping up EV production in Thailand after

T L. . acquiring an auto assembly plant from General Motors in 2020.
Thai-US partnership to invest in EV tech q & yP

. il GWM Thailand's sales this year have beat forecast. According to Nikkei Asia, the Federation of
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Thai Industries projected EV sales to reach 10,000 units in 2022, but GWM Thailand has scored

MIH Platform
‘ i v o D 11,796 units so far this year thanks to government subsidies.
1 S ‘ Q GWM is now the biggest EV seller in Thailand, said Nikkei Asia. As for charging infrastructures, it
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expects to have a total of 12,000 fast-charging stations across Thailand by 2030.
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— Ms Wu and Mr Bundit participate in a memorandum of understanding signing ceremony on a joint investment proj
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ELECTRIC VEHICLE ASSOCIATION OF THAILAND

Thank You

Electric Vehicle Association of Thailand (EVAT)
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http://www.evat.or.th

VA Tel : +66 86 390 3339

Email : contact@evat.or.th (General contact)

ELECTRIC VEHICLE ASSOCIATION OF THAILAND

member@evat.or.th (Membershi



