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Introduction :

7 Half-bridge (two-level) — s
— Basic topology
— Two output levels + filter
— Dc-dc & deac conversion
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Multilevel concepts :

7 Half-bridge (two-level) —
— Large filter required
— Full bus voltage across switches +

Z Multilevel power conversion

— Advantages —
— Reduce component stress
— Reduce filtering

— Current concepts
— Linear increase in levels vs switches

— |solated sources
— Dc-ac only
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Extended commutation cell )

Z Extended commutation cell

— Fourswitch fourport cell g g
1 3
— Unidirectional switches T ay Tl T ZF Tl
— Two means of energy transport a T ] +— C
— Direct
— Indirect l L :g
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Extended commutation cell 5

7 Direct inputto-output connection
— Direct energy transport
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Extended commutation cell 6

7 Buckboost operation
— Indirect energy transport
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Extended commutation cell 7

7 Operation modes are decoupled
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Multilevel converter 8

Z Fourlevel converter o

— Single ECC + half bridge _ _ .
] ) 200 F--I1II-E-FL VLY - - A o]
— Active control of capacitor voltage = : | : :
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Multilevel converter 9

7 Fourlevel converter o
— Single ECC + half bridge 4 Z | E 5
] ) 200 F--I1II-E-FL VLY - - A o]
— Active control of capacitor voltage ; | ; ;
= . .
S
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—400 1 .
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Multilevel converter .

Z Fourlevel converter

400
— Single ECC + half bridge
0O A | I | O O O I | N | P
— Active control of capacitor voltage —
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Multilevel converter 3

Z Fourlevel converter

400
— Single ECC + half bridge
_ _ 200 b~ /LLIFE-FA L EH ]
— Active control of capacitor voltage —
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Multilevel converter .

7 Fourlevel converter o

— Single ECC + half bridge Z | E 5
] _ 200 F--I1II-E-FL VLY - - A o]
— Active control of capacitor voltage ; | ; ;
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S
—200 F- - P A
— — 400 5 _> i i
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Multilevel converter .

7 Eight-level deac converter
— Two ECCs + half bridge
— Only four extra switches
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Multilevel converter .

7 ECC advantages
— Less switches compared to other multilevel topologies
— Suitable for ac and dc
— Naturally bidirectional
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Multilevel converter .

IZ Series cells for more levels

—— ._/._
ZParallel cells
— Current sharing/interleaving | T -
— Faulttolerance — —
n B ECCi1 ECCi 2 HB, |
- ()
Ny || BCCa,1 ECCa,2 HB, Hont
_|_
%Udc /\ Load
L/
ECCs ECC; HB; H
:g:’.ll“nclofll:;::scentrum Den Bosch TU/e i Zh Z LfJT chnology

7 Ellmh s & Power Electro




Experimental results y

7 Eight-level deac converter

— Input voltage +150 V

— Output voltage -QY® 6 8
— Cap. voltagesU.,, U.,) 100 V

— Switching frequency 10 kHz
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Experimental results -

Z Component parameters

— IGBT modules 5x SKM100GB12T4 (IGBT4, 1200V, 100A)
— Capacitor (G C) 1000 pF
— Inductor (L, L)) 210 pH, 140 pH
- Load 11.7m, 150 pH
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Multilevel converter

Z Simulated waveforms
— Resistive load, 4.4 kW
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Experimental results .

. _ —_
7 Operating at 4.4 kW 5
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Experimental results .

Z Operating at 4.4 kW ( g
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Experimental results N

Z Robust startup - .
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Waveform synthesis .

ZMaking variable levels
— Perfect reconstruction of low frequency signals
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Waveform synthesis .
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Waveform synthesis N

Z Operating at 3.7 kW ( g
- 5 Hz Sine wave s0v () 1 T S L
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Conclusion N

Z Extended commutation cell
— High number of output levels
— Parallel cells for faultolerance
— Suitable for ac and dc
— Variable levels
— High flexibility in power conversion!

7 Concept experimentally verified
— Agrees with theoretical results
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