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On behalf of the Department of EEE and IEEE Branch organized an Internal Seminar on
“Multilevel Inverters for Electric Vehicle Applications” for the faculty members of EEE Department on

25.11.2022. The main objective of the internal seminar is to provide an exposure to our faculty members

on various research areas in multilevel inverters for electric vehicle applications.

The following points were discussed during the session:

» The development of electric and hybrid-electric vehicles will offer many new opportunities and

challenges to the power electronics industry, especially in the development of the main traction

motor drive.

» Multilevel inverters are used in electric vehicle (EV) and hybrid-electric vehicle (HEV) motor drives.

» Advantages of Diode-clamped and cascaded H-bridge multilevel inverters are:

(a) It can generate near-sinusoidal voltages with only fundamental frequency switching.
(b) They have almost no electromagnetic interference (EMI) and common mode voltage and

(c) It make an EV more accessible safer and open wiring possible for most of an EV's power system.

mode, power flows from the batteries through the cascade inverters to the motor. In the charging

mode, the cascade converters act as rectifiers, and power flows from the charger (ac source) to the

batteries.

The system configuration of an EV motor drive uses cascade multilevel inverter. In the motoring
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Why we need electric vehicles? Types of Electric Vehicles
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Disadvantages of Electric Vehicle Major Components of Electric Vehicle

Electric cars are more expensive

SYSTEM (BMS) ONBOARD CHARGER |
&= & et orveior
regulates chaging csmverta the incoming

&2, @, Recharging takes long times ascmeworon | the bty and s charge the battory \) m
Converts .
'CHARGE PORT

e
= Short travelling distance g)

Connacts to an outlet
o EV charging point

e

Comerts the DC electricity
toAC for the elactric matoe
Not enough charging stations and AC from regentrative S~
. ene brakingto DC to charge the SRy )
- Storas elactricity
gher DC-Link Voltage .
Multilevel Inverter
Battery Voltage of some EVs on the market Advantages and drawbacks of increasing DC-link voltage Traction Inverter’s Structure on the Market Com 'f"'sf“ff d'tfe'el""';;"’e':: T ‘°"I"9"5'::;|
an
Motar Ponrer Dinsity inverters
I A :
Lewor EMI Puster Chargi Loawer Taverter Loss
200 30 ' Pt Cacging Application Lo Bastery Capacity Lawer Outgns THD
W 2013 400 EEREE T 1 Sk o 15k Two-level or GTO Thyristor ar Porr Denstty [r—
EEC oo D : Mukiewl 68T
e 0 Lightes Cables Y/ BMS Simgliity LTI gt 3k Twodevel or  GTO Thyrlstor or
i — & ,
R Tramways Three -level 187 Lowes System Cast = L Tverter Comt
. ’ (ORI Up to 000V Twodlevel IGET , MOSFET .
Lawar Corduetion Losse Lowur Switehing Losssa S e Lewer Conling Systern Size Fouslt-Tolerance aad Reliability

Up to 900V Two-level IGBT , MOSFET

Comparison of Output Voltage Waveform Comparison of various MLI topologies

4 F Py
V2 Wider2 Vde2 10 -
Vv == CHBMLI
Vie/d L ~A=DCMLE
Ve I ——CeMLL
o
o g 0 >t 0 t E =—CHE-MLDCL
Ll
5 ~—DC-MLDCL
Wity E
™ —=-CC-MLDCL
Vet H
\ /, Ve ——EPS.MLDCL
. FI
Vdei2 ~Veof2 “Wdci2|
ol



