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Cascaded H-Bridge structure



EMR-based comparison of CHB and conventional inverter for EV

EV Traction Chain
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In the Future
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Cascaded H-Bridge Inverter
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24 Modules
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with Integrated Battery
J; §i§= J‘ ‘iﬁi J‘ ‘iﬁi Battery H-Bridge Bypass g
ain || LHaty | | [Hads 5
rm s rm s e f i. 'IH 'IE 'I|J E X X f’f | ;
LB LR LRER] 8 = j \/ AVIAVING
Tt | | THads || THa T | BB s |
T 4 1|1
J;'IH _||—' J; _Il—' _||—1 J_ _Il—' _||—1 Time [ms]
gty || Tiads | | THads
< 3 Lines > .
24 modules of 4 battery cells per line
Low voltage MOSFETSs (40 V)
TSEWE - Low Rpg o, (< 0.5 mQ)
@ STE LR TS Nearest Level Command (no PWM)
;i - Few switching

AC and DC charging without external converter
Fault tolerance



EMR-based comparison of CHB and conventional inverter for EV

Challenges 5
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Battery IGBT Inverter Machine .
1. Representation and control
Ll || bk . EWR
i i T _|'<+-| -| i Modular
T T |;2|S « Compact
Numerous freedom degrees
2. Energy management
Cell balancing
Cascaded H-Bridge Inverter Machine L. . .
with Integrated Battery 3. Efficiency estimation
_:J% 4. Comparison with IGBT and SiC inverters
I% l*ﬁi J_1§i§= * Operating point
T_ﬁ]i-fl T 1915 T 15 15 * Realistic conditions
[EE|([EE] [[/EE
Tt | [ THade | | T
T rm e fm e
LB | LER LR
THeds | | TR | | THa




EMR and modeling
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Usual inverter
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Usual inverter
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Usual inverter
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Usual inverter 1
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One Half-bridge
Three Half-bridges
Parallel connection
Output vectorization
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Usual inverter
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Usual inverter

One Half-bridge

Three Half-bridges
Parallel connection
Output vectorization
Half-bridges vectorization
Implicit parallel coupling
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Several levels of modelling
and vectorization

Representation depends on the most

Important root element

EMR’23, Lille, June 2023
j-in
A l l
[ J
Uin Uout \ E \ ;
: » unt
B 3 Vin N
Z.in T Z.c:)ut l
u \ \ Uout
Vin Uout 1
iin 1 T-ul iout 1
A Vin Uout 2
Vin Vout
— » < ——
D E— lin2 T-‘u,2 lout 2 -«
%in A A lout
Vin Uout 3
iin 3 T-U.% iout 3



EMR-based comparison of CHB and conventional inverter for EV

Battery and H-Bridge
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Cascaded H-Bridges
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Cascaded H-Bridge Inverter

Cascaded H-Bridge Inverter
with Integrated Battery

Machine
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Too many blocs

Too many dimensions

Too many control inputs
=> Need for vectorization
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Cascaded H-Bridge Inverter
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Cascaded H-Bridge Inverter Machine
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Simulation results on efficiency
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Workflow 19
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Thank you !

It's time for questions



