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o 2022 : 100U UNSIALU = SUDAL 2565 sou 9,729 Au

e U 2023: 162U UnNs1AU — SUd1AU 2566 sou 76,314 Au
o RuduonUraurth 66,585 Au 1aula +684.4%

e U 2024 : 182U uns1AU — AsANIAU 67 sou 43 471 AU

JansIU 132,445 AU

fW NINHIAU N.A. 2567

- —
AUTOLIFEINIAY
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nsnAU 67 : 5,786 AU

4

www.autolifethailang.tv

auaul BYD Dolphin
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1,833 AU G1L.7%) | BYD Atto 3| MG 4 Electric | Deepal S07 | Aion Y Plus = NETAV
682 AU 604 Fu 455 AU 372 Al 290 FAiu
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MG EP GWM ORA Good Cat BYD Seal AonES BMWIX3  Volvo EX30 \Volvo EC40 Volvo EX40  Deepal LOV
238 AU 166 Al 157 fl 145 Al 98 AU 98 fil 72 Al 70 Fu 66 Al

https://autolifethailand.tv/ev-register-july-2024-thailand/



- - -
- AUTOLIFEZTIIT T

asUvononn:10uu saluuh100%
0 20242567 : 70,137 Au

&udU1 BYD Dolphin

13,386 AU 191% " ByD Atto 3 | NETAV. | | MG4 Electric | BYD'Seal| | Deepal S07

7,747 AU 6,587 Fu 5,403 AU 5,156 AL 4,874 AU

Aion Y Plus  TeslaModel 3  ORA Good Cat MG EP NETA X Aion ES Volvo EX40

2426 fu 1,886 il 1,382 AU 1,088 il 958 FiU
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https://autolifethailand.tv/total-ev-bev-register-2024-thailand/
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What is electric vehicle?

“An electric vehicle (EV) is a vehicle that uses one
or more electric motors for propulsion”

Rotor Stator

https://precisionevr.com/Electric-Vehicle-Motor-Repair



n15LS8uLngU Systems and Components

Advantage

- Regenerative Braking

- Weight Distribution

- Acceleration

- Use of Space

- Noise And Exhaust Pollution
- Refueling

- Low Cost Maintenance

Disadvantage

- Less Driving Range/Charge
- Recharging Take Time

- Charge Station Limitation
- High Initial Cost

- Limited Option
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3 Cylinder Gas Engine




Type of electric vehicle

- Hybrid Electric Vehicle (HEV)

- Plug-in Hybrid Electric Vehicle (PHEV)

- Battery Electric Vehicle (BEV)

- Extended Range Electric Vehicel (EREV)
- Fuel Cell Electric Vehicle (FCEV)

HEV = PHEV = BEV = EREV = FCEV = Electric Vehicle



TYPE OF HEV

- Series hybrid electric vehicle
- Parallel hybrid electric vehicle

- Series-Parallel hybrid electric vehicle




Series-Hybrid electric vehicle

ICE

A A A
—_——

e T T T ——
SN T N T

Rectifier Inverter Electric
Generator AC/DC DC/AC Motor
S — g N =
‘ D | — / p  Transmission 3 A
‘ ) N — ol e Differential
: R - 4 P Gear
£ o
- *r. S A A A S
Battery DC/DC
converter
@-POWER ICE-based series-HEV configuration.

NVERTER | BATTERY
: (A0S

LITHIUM-ION

' le-
i .

GENERATOR
e irdentlrad:




Series-Hybrid electric vehicle : e - Power System

Start to Driving at
Low/Medium Speeds High Speeds
Driven by battery power Driven by generated power

while also charging the battery

-,
-
-
-
-
-

AL
rIIIIIPIIIIZIIY

Primary balancer shaft Flexible flywheel

e-POWER system with e-POWER system with
an HR14DDe dedicated engine a KR15DDT VC Turbo engine

=
]

CENERATOR

ENCINE (OFF) ENGINE {ON)

BATTERY GENERATOR







Parallel-Hybrid electric vehicle

Fuel Tank ICE

s

Transmission

=
;é' Differential
3 Gear
5
-
o=, & :
050G -
EmeS NC
S * S I.
, ST — < ‘ Clutch 2
Battery DC/DC Inverter Electric
converter DC/AC Motor

ICE-based parallel-HEV configuration.




Series-Parallel Hybrid

2010 Prius

Compound Gear Unit
Power Split Planetary
Gear (Right Side)
Motor Speed Reduction
Planetary Gear
(Left Side)

MG2

Oil Pump

(Mechanical) Transaxle Damper

MG1
Final Drive Gear
Final Driven Gear

Counter Driven Gear

Differential Gear Unit

N

Battery

DC/DC
converter

electric vehicle

Fuel Tank

Rectifier AC/DC

— %@

(et

:L@:

&

o]
a |
5

DC/DC
converter

i

Inverter
DC/AC

Generator

F.Iectnc
Motor

Clutch 1

Pl‘dl)ddl‘)’ I lmu>m|s5mn

(Jwr

Clutch 2

._I

®-@

1 Differential
Gear

ICE-based series-parallel HEV (complex type) configuration.







Hybrid electric vehicle (HEV)

Toyota Prius hybrid

1 =12V Battery

2 = HVB

3 = Power cable

4 = Inverter with converter
5 = Engine

6 = Electric motor

7 = Electric generator

8 = Electric motor compressor



HEV BASIC OPERATION

wzrra: Electrical Path

B Mechanical
Fower Path

SN B I i

Inverter

™
™

HV Battery

M2

HV battery to MG2

Supply of electrical power from the HV battery to
MG2 provides force to drive the front wheels.

wzzz2: Electrical Path

B Mechanical
Power Path

Inverter HV Battery

MG1 generated electricity to MG2.
While the front wheels are being driven by the engine via
the planetary gears, MG1 is driven by the engine via the

planetary gears, in order to supply the generated
electricity to MG2.



HEV BASIC OPERATION CONT.

wzzz2: Electrical Path

B Mechanical
FPower Path

| | — Inverter

™

HYV Battery

MG1 Generate Electric

MG1 is rotated by the engine via the planetary gears,

in order to charge the HV battery.

wzzz2: Electrical Path

B Mechanical
Fower Path

S [ O — i

Inverter HV Battery

&
N

———H- v v e vy
)

MG2

Regeneration Braking

When the vehicle is decelerating, kinetic energy
from the front wheels is recovered and converted
into electrical energy and used to recharge the
HV battery by means of MG2.



Plug-in Hybrid electric vehicle:PHEV

Mercedes Benz

A,

Charger

el

m M

- +

High capacity
Battery

- - —

~~~~~~~~~

C300

Fuel Tank ICE

Ard

DC/DC Inverter Electric

Clutch 1

oF

Torque coupling

L)

C Nt

Clutch 2

BMW 330e

ICE-based plug-in HEV conliguration.

Differential
Gear




Plug-in Hybrid Electric Vehicle

Exhaust System

-
- —— /

Internal combustion engine
(spark ignited)

Fuel Filler

Power Electronics Controller

DC/DC Converter

N\ Fuel Tank (gasoline)

Traction Battery Pack

Charge Port

~ Electric Traction Motor

™ Onboard Charger

> Battery (auxiliary) P
ygoy



PHEV Components

*5_

1.HV Battery *2.Charge Cable (Electric Vehicle Charger Cable Assembly)
*3.Electric Vehicle Charger Assembly *4.Engine
*5.Hybrid Vehicle Transaxle Assembly



Fuel Cell Electric Vehicle (FCEV)

Hydrogen Fuel Cell Electric Vehicle

Battery Pack

\ Fuel Filler

Fuel Tank (hydrogen)

Fuel Cell Stack _

Electric Traction Motor

DC/DC Converter

Thermal System (cooling)

Transmission

. Power Electronic Controller

Battery (auxillary)

afdc.energy.gov



TOYOTA Mirai FECV

Power Control Unit

Traction Motor _ Fuel Cell Stack  Hydrogen Storage Tanks

Fuel Cell Main Components Electric Vehicle (FCEV)



Hydrogen refilling station in the world 2023

China 250
Japan 161
Korea 141
Germany 93
USA 54
France 21
Switzland 13
Holland 11
Canada
Denmark
Austria
Belgium

9

7

5

5
Norway 5
UK 4
Australia 4
4

Sweden
>

number of hydrogen stations







BEV Components

All-Electric VVehicle

Electric Traction Motor

Power Electronics Controller

DC/DC Converter
Thermal System (cooling)
Traction Battery Pack

- SRigefort

i~ l:ansmission

~~ Onboard Charger

> Battery (auxiliary)

afde energy. gov



Battery Electric Vehicle

Charger

Motor Controller

Electric Motor

High Voltage Cable

Reduction Gear

https://www.researchgate.net/figure/Important-components-of-an-electric-car-HV-high-voltage fig2 257885030



MOTOR POWER CONTROL : Operating Principle

“x,

Reduction gear | Traction motor

S Flow of energy

Traction motor inverter

(4) -|hll 3) < — () < — (1)
|

Li-ion battery ‘

(4) (3)

(2)

(1)

The AC power from the
traction motor inverter is
The drive torque from the converted to magnetic en-
traction motor is output as ergy and a rotating mag-
kinetic energy. netic field is created in
order to generate drive
torque.

The traction motor inverter (1G-
“= | BT) switches in order to convert
the DC power from the Li-ion
battery to AC power.

The DC power from the
Li-ion battery is input to
the traction motor invert-
er.




MOTOR REGENERATION CONTROL : Operating Principle

Flow of energy

Reduction gear

\

Traction mator

F
TR T

e o
R

L

Traction motor imserter : Li-ion batiery ‘

: A
(1) iy (2)  ——————— (3) 11— (4)

(1)

(2)

(3)

(4)

The kinetir: energy generat-
ed by rotation of the tires
operates the traction motor
as a generator.

= | Rotation of the traction mo-
tor generates AC power.

The tractinon motor inverter
— | (IGBT) switches in order to
convert the AC power fromthe
traction motor to DC power.

The NG power regenearat-
ed by the traction motor in-
verter is used to charge
the Li-ion battery.




Structure Of Electric Vehicle



High Voltage System Component

| High Voltage Harness
" .2 Combined Charging Unit (CCU)

””’“’ Jﬂ_,wf:ff;:/ u3 Power Distribution Unit (PDU)
."Jf HI'"“"---._&_ ,f.,-ﬁ’i:.:-{f?-‘-"".:::. < Il'l.. \
. / /f;;-,-:g-g'-; | ) ;{f 4 Electric Drive Transmission
~—\W7 ||\ } 2

75 5 High Voltage Battery (ESS)
1,6 Manual Service Disconnect (MSD)
/(7)) T Electric AIC Compressor

8 Charging Port




High Voltage System Component

A/C Electrig motor compressor
7 g Charge Port

,) PTC heater Battery Module

Traction motor with Inverter

High Voltage Battery Pack
Power cable

On-board charger



MG EP:High Voltage Components

Master Cylinder Brake HV Cable
' HVB cooling
B reservoir
On-board charger/ ¢ &
Inverter/converter/ Fae s - _ ,
Traction motor ’ﬁ, o - 12 VDC battery

Cooling reservoir

On-board charger

Inverter/converter EVCC



BEV Components : ORA GOOD CAT(GWM)

HVB cooling
reservoir

12VvDC
battery

Heater
On-board charger/

Inverter/converter/
Traction motor
Cooling reservoir

Traction motor

Electric motor
High voltage battery(under floor) compressor



BYD ATTO 3

Coolant Reservoir

S ___Integrate Thermal o
i : Management Module

h“"_q-:?_—.r/ £

Fuse Box

Integrated Power Auxiliary Battery
Domain Controller



ANlWNI 58 EV WSgumeuny AU

Alwwh } Mmiwudnéd  filwuuu TOU ﬁ'\lvlnuuamdmﬁa*‘

(hudwa: 44 un)  (KUdwa: 2.6 UIN) (hudwa: 6.5 uin)

100% 200 vn 130 vn 325 vn
T S 4
0.79 046 116
. uIn/nu. uIn/nu. un/nu.
0% _ | _[provisionGipphics] ]
-, fhu

ﬂ'll}“.)u Q (aasa: 40 vn)
1,600 vn

40 aas
Svla

640 nu.

. (16 nu./aaqs)

https://www.provision.co.th/2022/ev101



STHLNININAVDITO EV N8UNUNAIULLUALADS

%ULUUQLODS s:g:Alnau S=E:NIVDSL
(NEDQ)

https://www.provision.co.th/2022/ev101



UINTFIUILHLN9T0 AN

1. 475374 NEDC (New European Driving Cycle) nadaunUanInauu @n1nanie waganyay
N157uAtuglsy lnenanageudzinnisssesneile Auaievdegeanu 18 dususa EV dnae

=

TAszaznI19 MAUNIILIUNISTUVISINNDG 25-30%

2. 41033714 WLTP (Worldwide harmonised Light vehicle Test Procedure) %QN’]Mig’]Uﬁ’]ﬁﬂ
oonanlul 2015 fuaviivaaeuldding ganindiastuaieig 1U 10-20%

3. 47m337U EPA (Environmental Protection Agency) mﬁwmﬁauﬁ’lmﬂuﬁaﬂLLa‘LJVIngm
Sunnsysanunmeisasudliilidy udreensafisld 1 fu anduisatudsuuleld (Dyno)
Tngldin1sa1ansnsidlunuusingg lddnesdunisueaeudslugies (UDDS) waznisnagey
Fauonidlos (HWFET) Fsazviaduiuluisang auniuunnesaznun range Mbdinazaindn WLTP

4. 17M3§7% CLTC (China Light duty vehicle Test Cycle) wenguagyaunsidauvesiuiay
anmwinaeuluiu lnelinsaruaueulun1svaaauad19sANY AILaY range 8anu1gIN31 NEDC

https://energy-thaichamber.org/nedc-wltp-cltc-epa/https://www.provision.co.th/2022/ev101



52N 19N9AVBI5A EV MINUINTFIU 6199

Brand & Model NEDC WLTP EPA CLTC

Tesla Model 3 429 381 354 675

Volvo XC40 Recharge = 450 418 359 529

MGEP 380 344 | 285 nha

ORAGoodCat400 400 336  na

https://www.provision.co.th/2022/ev101



35uUasm1 NEDC to WLTP

UIASEEZNNALLINTEIU NEDC 13078 1.27 921038881199 10010155714 WLTP
HlanN1araALAaeU 89%)

feeing NETA V Jaldlnagn 384 nu.(NEDC)
384 = 1.27 ~ 302 nyl. (WLTP)



auUaananylun1sgauUnFeTae Ul
(Work Safety)

/AN

=

Danger

Electric Shock Risk

https://www.catuelec.com/en/Home/Solutions/Hybrid-and-all-Electric-Vehicles
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szw‘tﬂﬁqLtsaé’ugwmiaaum‘lw%maL“flué’umwﬁia

Y

vsonwndInla wnldly aunsal PPE waghkisianisugfuneul

HIGH VOLTAGE
You can be killed or hi

ELECTRIC SHOCK

0 not discon
or take apart

urt
d nect, open,

When you remove and

HAZARD INSIDE

Vehicle contains a

HIGH VOLTAGE
BATTERY

The battery and all
system components
can be DEADLY
if not properly handled

R asiing { Follow ARA Electric & Hybrid Vehicle Training V) AR

Ty Yo \fi Standards before working on this vehicle. U
e BOE - Mg e
EV SAFETY BY ARA CERTIFICATION PROGRAM | snacetication com

NUUULLAZY9LIUTOBUS 91 LASUUIALAUEAE
un1sPautnjIgnAauasUaanie

High-voitage Precautions

AWARNING
HIGH VOLTAGE :";’:':;:‘:“E;":".memm

DAMAGED
ELECTRIC VEHICLE
QUARANTINE

AREA

/N CAUTION /\

AUTHORISED PERSONNEL ONLY




High Voltage Dangerous

Effect of current on the human body

Voltage exceeding
AC 25 V(rms), DC 60 V are considered dangerous
Current flow between 100-200 mA through a human body are usually fatal

Safe voltage limits : Ac 25V ,DC 60V

current |

voltage 4 or +
F 3
amplitude | voltage
. peak-peak
! voltage 0 —
0 : me
* i i .jl hmg
me period [ _
__________ ¥Y____ANS__
DC Voltage
AC Voltage Direct currents (DC) have zero frequency

AC current 50-60 Hz,



1Wﬁ1@ﬂ (Electric shock )

Dangerous from electric up to

- size of the current
- duration

- frequency

///////////

Usuranszualnnndusunsie

Ysunaunseua Wi

1 mA vw3alaenin  hiiinansenusiasnenie

i1 5 mA  viliANIsTeN waziinaudulan

wnnd1 15 mA  ndnaidleuinniignnszudlngana
LAz 1INBANBINITNSA

N1 30 mA - nsmglaiade wazanunsavinlivunai

50 #9200 mA  wadenluidesiile uavenadedinaely
laifiund

1NN 200 mA  Ramslndiusnaiiliignnszualyivige
naglaazveaiunigluliAiung

faud 1 A July ﬂmﬁfqﬁgﬂﬂisLLﬁiWW@mQﬂﬁwawaéNmai
wagalaazveaiungluliAiung

http://www.9engineer.com/index.php?m=reference&a=show&reference id=1018



QUﬂiiﬁﬂ@ﬂﬁU%‘i?UiﬁIﬂﬂa (Personal Protection Equipment (PPE))

ORGVYEL Battery

Battery Protective Equipment PPE

¥ Risks = Short-circuit, Flash Arc (#EV55), Fire, Toxic gases... i ianaas sk
¥ Death and injuries = Electrocution, blindness, skin, ear damage... Santiago Baptista
! Be aware of risks and always assess required equipment e

depending on tasks

¥ Ideal PPE often includes (but is not limited to):

=

\ i: ;«-!"//

S . Ear protection

}fFacial protection
including flash arc protection
\

| No Jewels allowed |

+ usually over and under gloves

Gloves Class 0 (up to 1500 V)
(HEV54)

| Insulating / Arc Rated clothing
(T-shirt, trousers...)

(Dielectric |
Insulating

Safety

Shoes

Copyright © 2022 OROVEL Ltd All rights reserved.



W ludesanla pre

PPE

i lddlquaauiinnuiulyluanudasasean luisage

o O

a Ay
A4NADIUNUA

AUfURMUADY
Y

lyauasasuseau

povanyn Jasiudunsreaninirden (PPE)

M3IVEBUNITTIAUNNIBIVRIRUNSAINAzaulannaTenauly

T

B

=

nelloauiudaanuluiiusegs

Jasnuluiusege
- 1,000 VAC
- 1,500 VDC

nunUasiulniusegs Arc Flash



edlaauIuUINUlWA (High-voltage insulated gloves)

fadiafaalinInsgiu Class 0 1Uupgnenn drmsunisufuRsusasusini
- Jasiulnwihnszwaadulalitdesndn 1,000 V
- dasiulnihnssuanselalidasndi 1,500 V

00 2,500 500 10,000 750

0 5,000 1,000 20,000 1,500
1 10,000 7,500 40,000 11,250
2 20,000 17,000 50,000 25,500
3 30,000 26,500 60,000 39,750
4 40,000 36,000 70,000 54,000
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Insulated Boots and Shoes

- When water, oil, or other substances cannot be d1AEUAIN

cleaned off the floor, insulated boots must be y & Y, 34«1 Iy, 1 ﬁ v &

3

V- ol o

Electrical hazard (EH) rated safety boots

AR, MATI

Electric Safety Shoes

Electric Safety Boots



03B NUIENNTUAINNUNIHBYNS(Leather Protectors )

 Used to prevent damage to the rubber lineman’s gloves from sharp edges and corners

« Be sure the rubber lineman’s glove extends at least 2 in. (50 mm) beyond the leather protector
« Arc flash clothing or 100% cotton clothing with long sleeves should be worn

 The sleeves should be tucked into the rubber insulating glove

S ( \\ A DANGER

Electrical
hazard




Insulated Rubber Mat

« Place on the floor when exposure to high voltage is possible

« Place on workbench before placing lithium-ion battery on the workbench

« May be used when EH rated safety shoes are not available

| | NO RUBBER MAT RUBBER MAT |




VDE Tools And Electrical Measurements
Safety Equipments




UNI-T
UT89X Digital Multimeter

True RMS, 8000 count

SRRBRD

Authorized Official Seller

UT216C

AUoMuIDVNnY
AC/DC 600 A
+4k
. ’ ?' - AC/DC 750/1000 V
1 MHz
\ ) 60 mF
\ 60 MQ
-40~1000°C

TWC TOOLS



TR ADEE NSICANON
IR40S6 TESTER
125V 250V gupm

'
a0ma conTUTY




1. nsv@eungleviuiinesinegluanmitayuysol

2. anvasunswulnifidesnisin
e munusstuliitlunmeaeuligndes

3. 1hanedmlUifousefuusnns e
Lazaeanaslusafuans Line fifoenisin

4. fuAusssulliinnsmagey

5. nAYy Test %38 Measure

6. soauAIaudE ATl



LLS9AU RAISNAFTDUAIAMUATRNINRUIN (WA

5 a, 911615514 |EEE 43-2000 LS9ANNadaU
JAUNAFTIUN2LY o s o .
usedunasautial d195VUDLADS

gnsadbniinlaiiu 1,000 VAC 500 VDC 1269035 HN LAY 1,000 VAC
ansallaiiih 1,000 - 3,300 VAC 500 - 1,000 VDC  wawmaslyii 1,000 - 2,500 VAC
ansalluli 3,300 - 6,600 VAC 2,500 - 5,000 VDC  wawaesluiih 2,501 - 5,000 VAC
ansallulfinannnin 6,600 VAC 5,000 VDC wewmaslviih 5,001 - 12,000 VAC

LS HININAIT 12,000 VAC

500 VDC
500 - 1,000 VDC
1,000 - 2,500 VDC
2,500 - 5,500 VDC

5,000 - 10,00 VDC

https://www.tic.co.th/th/news/detail/236/2



ATHIASTIHAMHUATNUNIURRINYDIDUNTDI (WA
A1UNIR51U IEC 60364

SELV 24 PELV 250 VDC 0.25 MQ
LV 4 500V 500 VDC 0.5 MQ)
11911771 500V 1,000 VDC 1.0 MQ

SELV (wsamuliifinsndulaanse)
PELV (w5aruliiingndrutlaeiu)
LV (wsamulalsing)

https://www.aballtechno.com



Insulation tester

iAsasllanadauauTuauIuYaLEIe
Inrusegevassagudliii iansiasay

n1stdaudanInvasRuIud1e N dnanld

Tun1snaaaufi 500 V dvdqede Wy MQ

(*This figure is model IR4057.)

Display|

Measure key EARTH terminal LINE terminal
Press to measure Connect the black Connect the red
insulation resistance. | |test lead. test lead.

T 7 Loex s m}_% (v JEN :?\

2000
cooo
60000
A MEASURE
60000
0000

125v 25OV g

1 5 ‘nﬂmm
]._._L_uJ...u.Ln.._.

)| g 3 N

64 KD "ﬂaasm.ﬁe@

W

Rotary selector
Select measurement
functions.

LIGHT key
Press this key to turn on and
off the light.

0Q ADJ key

Press this key to perform zero-
adjustment for the low resistance

range.

RELEASE key

Press this key before
measurement to set the
instrument to the 500 V or
1,000 V range (to prevent
erroneous application of
the test signal).

COMP key

Press this key to set the com-
parator's judgment reference
value.

Live circuit indicator
Lights up when voltage remains
between input terminals
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A5IAAIAINNATNNIHYBIRNINATE (WLLSIga

1 Motor Cable
WY Shielded Wire Ground

Insulation tester c
Tester Connection Specified Condition
el-3 (V) - Body ground and shielded wire ground 100 MQ or higher
el-2 (U) - Body ground and shielded wire ground 100 MQ or higher

el-1 (W) - Body ground and shielded wire ground 100 MQ or higher



A5IAAIAMNATUNIUYBINDLADS

Motor stator

Tester Connection Specified Condition

U - Motor frame 100 MQ or higher

V - Motor frame 100 MQ or higher

W - Motor frame 100 MQ or higher



LASDINBINAIANATUNIUNTY UL aLUALndS (IR Meter)

Jiisi ]
158. 2n0

2. 183V

&

_




4-terminal resistance measurement method

| M

Electromotive Internal
resistance
< . > = Diffusion resistance
Open-circuit voltage =¥ Charge transfer resistance
=» Electrolyte resistance
Diagram of a discharging battery
I
Battery Tester — —W——=x
BT3554 4-terminal method measurement probes

Battery
internal resistance

AC Voltmeter

QD

AC constant current




n1snvualaglyanuamuniuniglugiglibunmnasiaaninainealansaniudanivueg

AUNUINEARY TUNITINYIAMININYDILUALADS LUTENI1NITHAR

Variations in cells’ internal resistance values

Reduced overall performance for battery pack

Cell with high
internal resistiance

1 al §f @ < A o o A
neunazdsznauwanlulugaiazuiia dadrAgyme
RSV VLA LUYALUALIDIADILAUAIUNIUNE LU AU

ynwasegadsevisgadiininuniuniuniegluganse

FoNann wadiraiuusznasiunevinlazdlinaug
YDILUALHDI

https://www.hioki.com/th-th/learning/electricity/internal-resistance.html
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Measured Measured

Bonding issue value A value B

No 0.6032 mQ 0.7010 mQ)

Yes 0.6035 mQ) 25670 mQ
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Bubble nucleation
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boiling® ' cell

Convection
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Forced flow
Reynolds number
Inlet velocity

Tinlet Dielectric constant

Convection

currents Heat

Viscosity t_ransfer

Teas Rayleigh number
Nusselt number

Conduction through

¥ tabs !
~* Thermal

runaway

Heat generation:
- Series resistance
- Charge transfer resistance

- Mass transport

Fluid properties:

- Themal conductivity

- Heat transfer coefficient

- Specific heat capacity
-Viscosity

- Density

- Thermal expansion coefficient
- Rayleigh number

- Nusselt number

U5In9n13adAusaunlingu (Thermal runaway)
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VDE Insulation tools kits

The VDE mark (from the original name, Verband Deutscher
Elektrotechniker) is meant to indicate safety and quality in
electrical, information, and medical technologies. The VDE
Testing and Certification Institute in Offenbach, Germany,

- socket 7mm insulated 1000V 3/8"
- socket 8mm insulated 1000V 3/8"
- socket 10mm insulated 1000V 3/8"
- socket 12mm insulated 1000V 3/8"
- socket 14mm insulated 1000V 3/8"
- socket 15mm insulated 1000V 3/8"
- socket 17mm insulated 1000V 3/8"
- socket 19mm insulated 1000V 3/8"
- socket 22mm insulated 1000V 3/8"
- insulated ratchet 1000V 3/8" NS E
- insulated extension 1000V 3/8" &_—_.‘G /




