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Characteristic analysis and design of single-phase Vienna rectifiers

Garam Jeong, Won-Kyu Seol, Jin Yun, Se-Kyo Chung
Gyeongsang National University

ABSTRACT

Vienna rectifier is used for telecom power applications
because of its simple structure, high efficiency and high
power density. This rectifier is also suitable to obtain a
high voltage DC output. This paper describes the analysis
and design of a single-phase module of a Vienna rectifier to
obtain 750VDC output. The simulation and experimental
results are provided to verify the theoretic analysis and
design.

1. ME
Hlelv A7l g xR 3 el vhesha &
& A WEs} sgol SAE AR ol del ARE L 9l
oo B FE o] A SRR A glo} =& AR
A2 A7l gojahehlt

Ql Hldy AR7E 3em FAH oy, & =
wollMe 25l 477 e A S vy ARl 8
R | = < o3 L R R [ e e 8 i B A
T2 2k 2EYA gl disid £433laL, T0VDC &4
S 9% Ai7le AAsT 2 500WHE AEERES A
2t AdE Sato] syt A B3ds Aseid

Iy 12 W Ay ARr1e F2E dehdy, Pt
MOSFET 2914, tho] &, 7AFAIH & ?L”Eloi At =4
@2 AgA 22 FAE] T0VDC EHANS 4] &

e

CHA H|OIL} HET|
Single Phase Vienna Rectifier

Il
©

a9 25 WA
OgoA] B n
P4

+

MODE I MODE I
+ +
L & N L

+ Var + Va

f — — H A H

D, ME

Via § B i

; i

7 MODE II MODE IV

a2 2 ChA B[UILE BT EAF e |~y

Fig. 2 Operation Mode of Single Phase Vienna Rectifier
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Talbe 1 Specifications of Slngle Phase Vienna Rectifier
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Input Voltage 2200V, 5]
Output Voltage 750[ V1
Power 5000 W1
Switching Frequency S0LKHz]
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Table 2 Voltage and Current Stresses of Single-Phase
Vienna Rectifier (500W)

B s
Maximum Voltage (Q1, Q2) 375V
RMS Current (Q1, Q2) 1.37A
Peak Inverse Voltage (D1, D2) 750V
RMS Current (D1, D2) 1.26A
Average Current (D1, D2) 0.67A
RMS Current (Z,) 2.31A

% 38 W vy ARl H8" Aol 4L UE
Wt} Average Current Controls Z&ate] 294 FuE
nAgsgemt gol Ao dhele] AUge B o
PWMez e MOSFET AA& ~93 3t}

v, sinot

L

O3 3 chet gL FRY(e Ho7| #A
Fig. 3 Controller configuration of single-phase Wiener
rectifier
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Fig. 4 Simulation Circuit
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Fig. 5 Simulation Output Waveform
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Fig. 6 500W class prototype
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Fig. 7 Input voltage, Input current, and Output voltage

waveform
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