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Instantaneous Control of Single Phase AC/DC PWM Parallel Converters

June-Hee Won, Dal-Ho Cheong, Jae-Yoon Oh
Digital Appliance Research Lab., LG Electronics Inc.

ABSTRACT

In this paper, the new control algorithm is
proposed that compensates instantaneously the
active and reactive components of the
currents by the synchronous d,q axis conversion
of a single-phase current controlling the
single-phase AC/DC parallel converters for a high
speed train. The leakage inductance of a
transformer was used as a boost inductance and
the ripple of a transformer’s primary current was
reduced considerably by the parallel operation of
the two converters with a proper 'switching
phase-shift. The stable and fast control response
characteristic is certificated by a simulation.
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Fig. 1 Circuit diagram of single-phase AC/DC
parallel converters
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Fig. 2 Equivalent circuit of transformer referred
to the secondary
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Fig. 3 Vector diagram of converter input-side voltage
{a) before compensation (b) after compensation
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L.=1I,sin(wt—0), I=I,sin(wt—§—2x/3)

I,=1I, sin(wt—0+27/3) 3

]f;s=(ZIag—lbg—Icg)/3=Imsin(wt—ﬁ)

L= (I~ I,)/V3=1I,, cos(wt—6) @)
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Fig. 4 Control block diagram of single phase AC/DC
parallel converters
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Table 1 System parameters

AC 220 [V}/110 [V]
DC 250 [V]

L, :300 [mH], L, :15 [mH],
Lm, Lm3 1.5 [mH]
16000 [uF]
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Fig. 5 Source voltage and each converter input-side
current with no-load
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Fig. 6 Source voltage and converter input-side

current from no-load to full load
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(a) Source voltage, primary current, and conver ter
input-side current

{b) Output voltage
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