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Type of Vehicles

e |ICE base Vehicles (Oil and/or Gas)
e Hydrogen base Vehicles (H2)
e Electric base Vehicles (Electric)
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LABORATORY ACCREDITATION

\l/
ICE base Vehicles e

e |ICE (Oil and/or Gas)
e Hybrid (Pure Oil)
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Hydrogen base Vehicles \

CALIBRATION
No. 0082

e Hydrogen car or FCV (Fuel Cell Vehicles)
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ALIBRATTON

Electric base Vehicles (Plug-ins):

e BEV (Pure Electric)
e Parallel Plug-in HEV (Qil/Electric)
e Series Plug-in HEV (Qil/Electric)
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Electric Charging

e Wires (Plug-ins)
e Wireless (Induction)
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EV Plug IEC 62196-2 type 2 and
CCS AC/DC Quick charge




VOLKSWAGEN

Combined Charging System - One System for All

Easy-Handling and Widely Spread User Acceptance

Uniform, open and standardised solution as future-proof investment

Charging Time

Ultra
Fast

Speed of
Charging

Basic




CCS Combo AC/DC Quick Charge type 1

UNIVERSAL EV COMBINED CHARGING SYSTEM

One inlet for all
charging options

Four charging options
~ One-phase AC

~ Fast three-phase AC

= DC at home

= Ultra-fast DC at public stations

Charging
Connectors Vehicle Inlet

SYSTEM JOINTLY DEVELOPED BY MAJORITY OF GLOBAL AUTOMAKERS




EV Plug Type 1 + CHAdeMO




Charging
Controller

Power Capture
Resonator

e S e s L

Wiring

Power Source Resonator
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Category
L2e

Vehicle Description

Three-wheel vehicles with a

maximum design speed of not

more than 45 km/h and

characterised by an engine whose:

» cylinder capacity does not
exceed 50 cm3 if of the spark
(positive) ignition type, or

¢ maximum net power output
does not exceed 4 kW in the
case of other internal
combustion engines, or

e maximum continuous rated
power does not exceed 4 kW in

the case of an electric motor



Category
L4e

Vehicle Description

Two-wheel vehicles with a sidecar
fitted with an engine having a
cylinder capacity of more than 50
cm3 if of the internal combustion
type and/or having a maximum
design speed of more than 45
km/h



Category

Motor tricycles

Category
Lse

Vehicle Description

Vehicles with three symmetrically
arranged wheels fitted with an
engine having a cylinder capacity
of more than 50 cm3 if of the
internal combustion type and/or a
maximum design speed of more
than 45 km/h



Category
L6e

Vehicle Description

Quadricycles whose unladen mass
is not more than 350 kg, not
including the mass of the batteries
in case of electric vehicles, whose
maximum design speed is not
more than 45 km/h, and whose

e engine cylinder capacity does
not exceed 50 cm3 for spark
(positive) ignition engines, or

e maximum net power output
does not exceed 4 kW in the
case of other internal
combustion engines, or

e maximum continuous rated

power does not exceed 4 kW in
the case of an electric motor.



Category
L7e

Vehicle Description

Quadricycles other than those
referred to in category L6e, whose
unladen mass is not more than 400
kg (550 kg for vehicles intended for
carrying goods), not including the
mass of batteries in the case of
electric vehicles, and whose
maximum net engine power does
not exceed 15 kW. These vehicles
shall be considered to be motor
tricycles and shall fulfil the
technical requirements applicable
to motor tricycles of category Lse

unless specified differently.
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TEMP  » ALCOHOL SPEED

ALCOHOL
o® 98.8 mg%
FEMPARETURE

Il 322°C

HUMIDITY

RING LOCATION
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EV Motors

e BLDC

e Permanent Magnet Motor
e Induction Motor

*

‘ Bangkok High LAB Co.,Ltd.




BLDC

HPM-50008

SHLESS DT MOTOR




AFERFE

Serial #: 1710-1618910

| Part #: KLS12601-8080
‘ 24-120V 600A  STD

www kellycontroller.com

((E I 17 = Kelly control
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e https://kellycontroller.com/product-
category/motors/ac-motors/

e https://kellycontroller.com/controllers/ac/

e https://kellycontroller.com/controllers/sinusoi
dal-wave-brushless/

7 N
- Bangkok High LAB Co.,Ltd. Amé,

0000000
OOOOOOOOOOO


https://kellycontroller.com/product-category/motors/ac-motors/
https://kellycontroller.com/controllers/ac/
https://kellycontroller.com/controllers/sinusoidal-wave-brushless/

BLDC controller concept
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Permanent Magnet Motor for EV

General Motors
Permanent Magnet Electric Motor

o BEARING SUPPORT ASSEMBLY

o LAMINATED STEEL ROTOR CORE SECTIONS

o BAR WOUND WIRE

MAGNETS o

PAR INSTALLATION

STEEL PLATE =

ROTOR HUB o

LAMINATED STEEL STATOR CORE o



Motor Controller concept

M Block diagram
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Induction Motor for EV

m General Motors Induction Motor

o ROTOR HUB

o BEARING SUPPORT ASSEMBLY

o BAR WOUND WIRE

END RING o

LAMINATED STEEL ROTOR CORE o

ALUMINUM BARS o

LAMINATED STEEL STATOR CORE o



Induction motor Controller concept
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Energy Storage

e Battery

- Lead-acid battery

- Nickel metal Hydride
- Lithium lon Battery
e Super Capacitor

e Fuel cell
e Metal air cell
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Power Lithium ion battery is a large capacity
and safe power battery

Power Lithium ion batiery has cells of different structure for ease
of installation on vehicles.

(b) 500Ah, 3.6v cell (b1) 48V 500Ah battery pack with out of
phase electrodes




IEC 62196-2 type 2

L3

Type 2 Female Type 2 Male
Plug F’innut (EvCables.couk) F’Iug F‘inﬂut



Generic BMS Elements

/O
F-‘.a-cll-.. Current Communications . hicro - Switching
& Voltage interface Processor R T R
. .......................................... |
Cell voltage maonitoring e
and balancing T o | | Charger

monitoring Cantroller




BMS Charging concept

36V EEEm

CCccv E
CHARGER

36V s
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CHARGER

CONTROL
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CONTROL
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CONTROL
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BMS

BMS discharging concept
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BMS multi-channels module
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BMS single module
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BMS basic circuit
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Super Capacitor
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FC + Super Capacitor
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FC system

MPC564 BEVB
. O CS : Current sensor
Supervisor | o le : VS: Voltage sensor
controller é ------------- > Voltage signal
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EV Charger Station
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