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A Study on Multi-level Converter Based on Distribution Active Hybrid Solid
State Transformer
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ABSTRACT

Active hybrid solid state transformer(AHSST) is newly
emerging as a device to maintan the power quality of power
distribution. AHSST has a simple structure in which a
power electronics device is connected in series to a
conventional distribution transformer. The connected power
electronics device maintains the constant voltage regardless
of the primary grid voltage fluctuation through the
secondary voltage control to improve the power quality. It
also has a simple structure compare to conventional solid
state transformer system and can achieve the same
performance with fractionally rated converter. This paper
proposes an multi level converter based on AHSST system
that has a simpler control method and wider voltage control
range than the conventional AHSST. The proposed system
is verified by simulations.
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Fig. 1 HASST basic circuit structure
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Fig. 2 HASST modeling
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Fig. 3 Proposed HASST system
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Table 1 system parameters

NECRTEE

Vg 13.2kV Vgt 220V

Voe 2200V turn ratio | 60:1(£3)

Ssw 30kHz P, e 5kW
output filter | 2mH, 4uF Ugone +660V
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Fig. 4 Rectifier controller block diagram
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Fig. 5 Inverter controller block diagram
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Fig. 6 Simulation waveform of voltage control with output
voltage reference variation.
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Fig. 7 Simulation waveform of voltage control with input
voltage variation.
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