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Vienna rectifier

* Three phase, three level topology
e Unity power factor

e Unidirectional power flow

* Low complexity

Grid supply  goo v (2x400V)
3x400V/50Hz
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Vienna rectifier

EMI filter.
ctrl unit
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Vienna rectifier PCB

Output
800V

Input
3x400V/50Hz
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Symbol Parameter Value Unit T;‘ T;‘ T;‘
L1, L2, L3 Phase voltages 230 \Y%
vV, V, Output voltages 400 \%
S, Rated power 20 kVA
f Switching frequency 66 kHz
Taar Tow T SiC MOSFETs C3M0030090K
3a1 T3bY Tscv
D1z Dy Die Diodes STPSC20H12
4ar D4bv D4c’
La Lg L Input filter inductors 220 uH
Ca Cg C¢ Input filter capacitors 2 uF
C DC-link capacitors 180 uF
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Demonstrator

Vienna rectifier - control algorithm
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Demonstrator

Vienna rectifier - control algorithm - extended phase locked loop EPLL
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Demonstrator

Vienna rectifier - control algorithm - higher harmonics compensator HHC
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Laboratory setup

Parameters

P\ = 20 kVA

V;, = 3x400 Vac/ 50 Hz
V,, = 800 Vdc

Measurements:

= scope records

= power losses/efficiency
measurements

» power quality measurements
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Experiments
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Start-up procedure

Experiments
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C1 — one of the three-phase grid
voltages
C2 — one of the three-phase grid
currents
C3, C4 — Vienna rectifier DC-link
capacitor voltages

@ 2504 O @2 1500V @ 500V @100V &)

value Mean Min Max Std Dev
@ rRMS 704ma 702m 503m 1.48 147m
@ RMS 229V 219 38.7 269 38.0
@ Vean 284V 163 2.11 412 150
@ Mean 561V 319 —-1.82 810 2909

s @ - 5.004
oints

5Jan 2021
18:06:38

<t,: grid parameters checking

t,+t,: charging capacitors of VR

t,:  the main switch turns ON

t,+t,: start of VR operation (output
voltages regulation)

t,+ts: DC link capacitors charging

>t;:  rated DC link voltage; end of
start-up
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Experiments

Steady-state operation

Tek Prevu

C1 — one of the three-phase grid
voltages
C2 — one of the three-phase grid
currents
C3, C4 — Vienna rectifier DC-link
capacitor voltages
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Experiments

Power ualit measurements Selected screenshots
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Thermal measurements

/efficiency

Selected screenshots
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Experiments

Normal Mode Peak Over Integ: Reset YOKOGAWA 4
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Conclusion

O experimental validation of a 20 kW rated SiC-based EV charger has

been shown:
[ Vienna rectifier has been built in 2U rack system

O at the nominal power overall efficiency of the charger was
measured at over 98%

U power quality of input waveforms was at an acceptable level
reaching about 1.6% of the THD index
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attention.

1st Workshop on Advanced Charging Systems ~-WACS2022- Sept 28, 2022 Vﬁ



