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Compensation in Asynchronous Carriers for Modular Scalable Inverter System
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Abstract

This study proposes a circulating current reduction method that uses high—frequency voltage compensation

when carrier phase difference occurs between two inverters in MSIS. In MSIS, inverters are configured in

parallel to increase power capacity and to increase efficiency by using inverters only as needed. However, in

the parallel inverter structure, circulating current is inevitably generated. Circulating current increases the stress

on the switch, adversely affects the current control performance, and renders load sharing difficult. The

proposed method compensates for the output voltage reference of the slave module by using the high—frequency

voltage so that the switching pattern of each module is matched even in asynchronous carriers. The validity of

the proposed method is verified by simulations and experiments with 600 W IPMSM.

Key words: Circulating current, IPMSM(nterior Permanent Magnet Synchronous Motor), MSIS(Modular

Scalable Inverter System), Voltage compensation
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Fig. 1. Topology of MSIS.
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Fig. 5. Control block diagram.
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Fig. 7. Process of circulating current reduction.

TABLE 1
PARAMETER OF MSIS
Parameter Value
Rated power 600[W]
Rated torque 1.6[Nm]
Pole pairs 3[Pairs]
Stator resistance 1.65[Q]
d-axis inductance 11.5[mH]
g-axis inductance 20[mH]
Rotor magnet flux linkage 0.109[Wh]
PWM switching frequency 5[kHz]
DC-link voltage 310[V]
Interphase inductor inductance 2.5[mH]
2 K val7va2
)
g,v’\
v

t:5msec/ div

(a)

2A4/div

t:S5msec/div
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Fig. 8. Waveforms without voltage compensation.
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Fig. 9. Waveforms with voltage compensation.
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Fig. 11. Voltage reference and circulating current waveforms
with full load.
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