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Variable:Speed:Drive InverterConcepts

Yy Voltage ORCurrent DCink AC/AC Converters
Yy Indirect ORDirect AC/AC Matrix Converters
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DCLink AC/ACConverter:Topologies

Yy FrontEndPFC Rectifier Stagd_padSidePWM Inverter Stage
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VSC Space VectorrMaodulation (1)

Yy Switching Considering Interlock Delay Times
y' 23 =8 Switching States
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VSC Space VectorrMadulation (2)
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CSC Space:Vector'Modulation (1)

Yy Overlapping Switchind Natural or Forced Commutation
Yy 32=9 Switching States

.') R . ~— R R ”
it = 5 (e +aip g +a%ic 1) i; = I1e! 7 = fedlrt = 91)
>0
L q 1=1
! ] - P/ "_-_C'p
a D-||-< o-‘l-q O]H L Hl-o Hl-v él aé]_l iai p
b g bo =ib u
§ - & co e
1 erw:fw:f L%”L%”L J /J AL
>&| Y X
Cﬂ,b,(‘ CA,B, C

0 ShootTrough Fre®Vheeling State@a), (bb), (cc) A i=,=10
ETHzirich ECCE 20P7)



-IC I Power Electronic Systems 4
6/ 33 ___ Nl

CSC Space-Vector'Modulation (2)

Yy Overlapping Switchind Natural or Forced Commutation
Yy 32=9 Switching States
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FundamentalFrequencyFont-End (FE)

Yy Voltage D&ink AC/AC Convertefo Energy Storage
Yy Input Diode Bridge w/ Antiparallel Transist@gsRegenerativeBraking
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Indirect Matrix Converter (IMC)

Yy Extension of th&ETopologyA AC Switches / Full Controllability of Mains Interface
Yy Sinusoidal Mains Current
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IMC:Space-VectorModulation

Yy Hybrid Voltage BOnk / Current DCink Converter
y" Positive DCink Voltage Mandatory !
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IMC Yoltagé& Current-Space-Vectors
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IMC Commutation / Modulation

Yy Hybrid Voltage BOnk / Current DCink Converter s, ]
SR

y" Positive DCink Voltage Mandatory ! N
11.m

a0 > ‘ 0 A

/-—0 B Uym,in
L

U],i[ bo

ero Curren€fommutation of Input Stage
eroVoltageCommutation of Output Stage

OO«
NN

ETHz(irich ECCE 20



Power Electronic Systems g
|-IEI_-| Laboratory 3 12/ 33 ___ il

IMCiModulation (1)
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IMCModulation (3)
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IMCModulation (3)
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IMCIModulation(5)
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IMCModulation (6)
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IMCQutput' Voltage Limit

y IMC! Cascaded Budkype Structure
Yy Input-Stage Output Voltage Reduces withicgs
y" Analogous td hyristorAC/DC Converter

) 3
Us o < £-Ulcosd5°1k [
7 fz ]

o— (- 0
U, L @@ JU Hfﬁ U,
O . ¢ O

u
u D PP I ‘“m“m“: P T
0 Umin 5[71 cos @]

0 Sms 10ms 15ms 20ms

ETHzurich

18/ 33 I@l

120° of
Mains

Sapa
Sbpb
Scpe
Sana
Sbnb
Scne
SA
SB
SC

Period

DCLink
Voltage &
Current

PWM
Pattern



Power Electronic Systems g
FEE Laboratory 3 20/ 33 __ Tl

Alternative ModulatiorSchemes (1)

Yy LV vs. HV Modulation

Lower Sw. Losses (40%) & Lower CM Voltage (25%)
Slightly Lower Load Current Ripple
Input Voltage Ripple Doubles (!)
Higher Conduction Losses

PR R R

(@]

High Output Voltage ModulatiofHVM)
& = o...% A,

0 ThreelLevel Modulation

= 1 3 .
@—5---7@1

0 Low Output Voltage ModulatighnVM)
&k = o...% &,

ETHziirich ECCE 207



Power Electronic Systems
FEE Laboratory ¥ 19/ 33 _I%

Alternative ModulatiorSchemes (2)

Yy HV vs. LV Output Modulation
Yy Voltage & Current Time Behavior u “
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