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A Novel Three Phase AC Source W ith Output V oltage

Variable Continuously and R eguhted
Gu Xuekng Jiang Xioliang Sun Pindong

(School of Electrical and Autan ation Engineering Nanjing NomalUnwersity Nanjng 210042, Chia)

Abstract A new kind of three-phase ac-ac converterw ith regulated output voltage orw ith output voliage variable contin—

uously has been proposed Cuk circut nomally used n de-dc voltage conversion, is en ployed i ths converterwith the

help of hree-phase ekctrical sv iches Canpared to the trad itbnal ac-ac converter em pby thyristors to regu hte ac pow—

er 1 e phase-contwlkd ac-ac converters and existing lne conditbners this converter 5 smaller n size higher n ef

ciency, less lov—orer in hamonics and lager n voltage ad ustable range e analys 5 of operating princip le and con-
ficiency, less I er in h i d lager i ltage ad justabl ge Th 5 of op ng princip le and

trol strategy of the proposed topologies are presented Computer smulation and experm ental result of the converter are

also presented at the end of the paper

Key words regulated AC sourcg variab le outputA C source threephase AC Cuk circuit

[
1 2 2 2

[23] 2

SPWM

2 . ?

1R R S R Gk

[ 4]

: 2009-03-06

s R : . E-mail sunpindong@ nju. edu cn



( ) Vol 9Na 3

9 3
2009 9 DURNAL OF NAN JNG NORM AL UN VERSII'Y (ENG NEERNG AND TECHNOLOGY EDIT'ODN) Sep, 2009
Y, X
l‘ \\
wE | R
V., o 1R, H
& L \NT
| \\. I’
B 1 SRR 3T i U R B2 BEAXREESR
Fig.1 Traditional phase controlled converter to regulate ac voltage Fig.2 ac-ac conditioner
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Fig.3 Three—phase ac regulated source with balance load and its single phase equivalent circuit
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Fig4 Three—phase ac regulated source with unbalance load
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A< xC> T g0, + d'(04s] < x(1) > To+ [d(1)By + d'(1)Ba] < u(1) > T.

dt (10)
<y(t)>T.= [d(t)Ci+ d (t)Ca] < x(t) > To+ [d(t)E, +d (t)E2] < u(t) > T.
,d(t) S L d (1) = 1-d(1). (10
%%ZzAx(t)+Bu(t)+ [(Ai=A)X + (B, - B,)U]Jd (11
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(11) (12) (13) .
X =-A"'BU
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, (12)
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E = DE, + D'E,,
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<y(t)>T.= Y+ y(t) (13)
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Fig.6 Bode plot of the Cuk circuit
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Fig.8 The principle of PWM and its transferfunction
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Fig.9 Simulation waveform of the 3—phase ac regurated source with R and R-L load
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Fig.10 Experimental waveform of output voltage and current in a sample mode
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