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vl AC Voltage Regulator Topology

Jong-Hoo Lee, Young-Bok Byun, Jong-Soo Xim, Ki-Yeon Joe

K.E.R.I.

Abstract

This paper proposes a novel AC voltage regulater to-
pology. The output voltage is varied by controlling v-
oltage drop of the transformer which is connected with
load in series. The waveform of output voltage is cla-
mped sinusoidal, then harmonic componeats are remarka-
bly decreased compared with conventional phbase control
method.

The feasibility of proposed topology is verified ex-

perimentaily.

Jntroduction

Up to now, there are various topologies about AC vo-

1tage regulator.

Conventionally , thyristor phase conirel method is
widely used because of simplicity in main and control
circuit. But input power factor is decreased as output
voltage is decreased, also radio noise is generated
because load current is abruplly rising al swilching

instant.

AC chopper method using the self-turn-off switching
device requires complex control circuit and [reewheel-
ing path is needed at inductive load, also stress for

the switching device is very strong.
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Also high frequency link inverter method is complex
and power is converted with 4 stage. Then energy conv-

ersion efficiency is low.

Here, this paper proposes a novel AC volage regulator
topology. The output voltage of proposed topology is
varied hy controlling voltage drop of the transformer
which is connected with load in series. The waveform
of output voltage is clamped-sinusoidal, then harmonic
components are remarkably decreased compared with con-

ventional phase control method.

The Principles of Proposed Topology

Fig.1 shows a proposed AC voltage regulator topology.
The proposed circuit has a transformer which is connec-
ted with load in series.  Rectifier and inverter part
are located at secondary of the transfermer for output
voltage control and inverter part converts rectified
power to source,

Thyristor inverier parl generates reaclive power and
output voltage is controlled by the reactive power co-
ntrol.

Firing angle o{ the thyristor is ranged from 30 to

180 degree for inverting operation.
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Fig.1 The Proposed Topology

An example,. inverted reactive power is maximum, when

firing angle is 90 degree. At this time, capacitor vo-

1tage of rectifier part is nearly zero, therefore out-

put voltage is nearly equal to source voltage.

The voltage drop of transformer is increased, as fi-

ring angle is increased,

then clamped-sinusoidal out-

put voltage is gradually decreased.

Fig.2 shows the simulation results of proposed circ-

uit in steady state, when firing angle is 150 degree.
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{b) Output Voltage

Yo

-460-

. 80.00

00-‘00

- MEMM1IS 0N RIS NE LENITIS S II0N AT Hel .o

2.00

2.00

¥ T ¥ ¥ 1] ¥ L ¥ L
5.00 180.00 185.00 186. 0 195.00 20p.00

4 MILLISECONDS

o
o
o

-

4
o
9 pusan, v f
g4 -y :‘ﬁ ns

(c) Transformer Voltage
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{d) Capacitor Voltage
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{e) Inverting Current

Fig.2 Simulation Results { a = 150 deg )

Circuit parameters are as follows.

Vs = 100 /2 sinwt [ volts )
RL =20 [ ohm }
€ =1000 [ oF }
Le=64(mll)
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As is shown in fig.2 , harmonic components of
output voltage is remarkably decreased compared

vith conventional phase control method.

Experimental Results

Fig.3 shows experimental results. There are wa-
veforms of the source voltage, output voltage and
gate signal.

It is agreed with simulation results and feasib-

ility is verified experimentally.

Fig.3 Experimental Results ( a = 150 deg )

Conclusions

In this paper, the principles of proposed topo-
logy are described and verified by computer simu-
lation. The characteristics of proposed topology

are as follows.

O The range of thyristor firing angle is
form 90 to 180 degree for inverting opera-
tion.

O The output voltage is varied from zero
£o source voliage.

O The waveform of output veltage is clamp-
ed-sinusoidal, then harmonic components

are remarkably decreased compared with co-

nventional phase control method.

O The feasibility of proposed topology is

verified experimentally.
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