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From petrol to battery electric
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O sruguslninasnungs vselausa (Hybrid Electric Vehicle, HEV)
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LGNS UL URALA O3 (Battery Electric Vehicle, BEV)

U 00

gugUR T naIuadLawmae (Fuel Cell Electric Vehicle, FCEV)



THAILAND
/..;/// AUTOMOTIVE
-~ INSTITUTE
anjuguguR

2.1 grusualnflalausa (HEV)
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Toyota Camry Hybrid Honda Accord Hybrid
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Micro Hybrid (S&S) | Mild Hybrid (MHEV) | Full Hybrid (FHEV)
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Wielfeueudindewd (dle Start/ Stop)
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Vimthillunmstuadeu (Electric driving) - v
wsaulnivesuunne’ (Battery Voltage) 12 48/160 200-300
Ussinnesnumesiiaeuldy (Types of Battery) Lead-acid Li-ion/NiMH Li-ion/NiMH

(Regenerative Braking)

P3N UnlilLnLAIeseus (Electric Torque Assistance)
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2.1.2 Uszunnvaseueun Full Hybrid

Electric flow Electric flow Electric flow
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Series Hybrid Parallel Hybrid Blended Hybrid

Source: Yamamoto, M., Development of a Toyota Plug-in Hybrid Vehicle, SAE paper 2010-01-0839, 2010
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2.2 grugunlniiuandulausa (PHEV)
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2.3 gugudINHINSsuLULe3 (BEV)

Tesla Model S

Nissan LEAF
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BEV



THAILAND
//_// AUTOMOTIVE
-~ INSTITUTE
anjuguguR

2.4 grugulnisadidownas (FCEV)
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Hydrogen Tank
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3. 3MUUTA8UA NN dzay

35

I Others
= I United States
£
]
g I Europe
]
u .
2 China
F:
W e B BV

=B E\ + PHEV

2013 2014 2015 2016 2017

Notes: The electric car stock shown is primarily estimated on the basis of cumulative sales since 2005. Where available, stock numbers
from official national statistics have been used (provided that the data can be shown to be consistent with sales evolutions).

Sources: |IEA analysis based on country submissions, complemented by ACEA (2018); EAFO (2018a).
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2.5 UUANAUNSI9UY
(Energy Storage System)

4 53 UUUTEAINAIY
3.55uumIUAN (Controller) o
X (Charging System)
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4.1 UseLAnuauaLias
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AC Motor
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DC Motor

Brushed motor

Brushes

Brushed Motor

Brushless Motor Induction Motor
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Source: Wonkee Donkee Tools, Dronetrest.com, Engineering360, Baviskar Sales Corporation
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4.2 YUAVIILUALADS Lithium lon

Smaller
Al/Air
Li/Air

800 Li-P, Li-ion

g & New Systems
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700
a PN y & aa a y Ref: Zn/Air
A LLUANLABDIREANDY LLURLABIUNLAA LA 600 18650s; 2.6Ah
Aa o L - Ref: Li-ion
AA Alkali
LUALABIaLNEY IﬂﬂLLUWL@@iaLWUNN aine Li-Polymer 1 Established Technologies

Il Emerging Technologies
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~ o v v ' ~ & 5 mm Prismatic Cells <1,300 mAh
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Wh/kg
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L Lithium Iron Phosphate (LFP)

 Lithium Nickel Manganese Cobalt Oxide (NMC)

O Lithium Titanate (LTO)

L Lithium Nickel Cobalt Aluminum Oxide (NCA)
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Azl siumsUsEalwih

O Level winegds Anidamsuseqlnivesgunsal

O Type Mg 3U5190880715U (Socket) Uagim ey (Plug)

O Mode ynefia Fmsiieans (Protocol) sevrinesasust wazgunsaiuszq i

Level 1 AC Level 2 AC DC

(Slow Charge) | (Normal Charge) (Quick Charge)

Type

Type 1 Type 2 GB/T CHAdeMO CCS Combol  CCS Combo2

Mode

Countries
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Publicly accessibleslow chargers  Publicly accessible fastchargers
318 000 outlets 112 000 outlets

» China

= Japan

m United States

= United Kingdom
m Germany

= France

m Norway

m Others

(]

Tt 2017 Snuilsyglnihasisaglulaniidnuiu 430,000 7

Wuseglniinssuaadu 318,000 93 wagiiuseglnfiinssianss 112,000 %
Juduvssimaiidndruiussglaiinszsuaadu uaznsvuansandigalulandnodadiu 41% uay 74%
AUAY

(R
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Sources: |[EA analysis based on EVI country submissions, complemented by EAFO, 2018h.
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6. EV Buyer guide

LT SAE Charging Configurations an
120V, 14 kw @ 12 amp
120V, 1 9 kW @ 16 amp
I S ‘ Overall diameter
Conductor . “ 25_5 ° Thickness of
insulation
- |Neminal cross| No.&dia, OF {mm) S L A
sectional area wires e e C t rati
I e urrent rating
(sg.mm) (No./mm) inair (A)
0.5 1/0.80 0.6 0% 3.6x5.6 4.4x6.8 7
1 1/1.13 0.6 0.9 4x6,2 4.8x7.4 11
1 7/0.40 0.6 0.9 Axt 4 5,0x7.8 11
15 1/1.38 0.6 12 4.8x7.2 5.8x8.6 16
15 7.0.50 0.6 12 4.9x7 .4 6.0x9.2 16
2.5 1/178 07 12 5.4x8.4 6.4x10 21
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6. EV Buyer guide
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6. EV Buyer guide

- \ n d;O ‘ pm 9.“ F M ‘O‘ .9 1.1 SaswndviriunmsidwavoiuIwiiluiiu 150 kiusudadau
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Start time

ArwdvoiuTwi s1AGDKLUDY

DU' :Etl()” 15 wuow (Aladaddsiuv) usn (Kusaf 1 — 15) 18632 uin

.-4 [ 'lS ’.d :\‘C e 10 wuowdalU (Kuoaf 16 — 25) 25026 un

— y o~ . 10 wuoodalu (kuood 26 — 35) 27549 un

® 5.0 milkwh Consumpt.

65 wubadall {hd)vﬁ 36 — 100) 31381 uan

non Speed R 3 o

Reset 250 wuowdolu (kusei 151 — 400) 3.7362 uin

e ——————————————————
i 2 “ et tiunst 400 wuoe (kusof 401 1Duduly) 3.9361 un
7 Automatically res

Awsms (vinfidau) : 8.19

A15AIUIUAT LTI TUNISLAUNS

O UUNLN9999 1 UsUR A2 TIN51an9nsINSIINa 91U TuF9eg19@ 5 mi/kWh %38 0.2 kWh/mi

O auuddasmlnihveamsiniiuasais Ussiani 1 Uiuegede snsrunansldlndilidifiu 150 misesaifiou Ae 1.8632
UW/KWh (8951909 15 %38usn)

O Alga1elunsdiunig = 9ns1n1stanasau (kwh/mi) X aasiantndn uan/kwh)
= 0.2 (kWh/mi) X 1.8632 (urn/kWh)

= 0.37264 v w/lud (Wudqstrsnisaruaawinuu lilvanldanelun15auniease) 2
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