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This dissertation discusses a new power converter topology for 10-to—50-kW commercial—scale photovoltaic
(PV) systems, which interfaces a low-voltage three—phase grid. This converter consists of an isolated
dual-active-bridge (DAB) dc—dc converter and a new grid-connected inverter combining an inductor—less
three—phase inverter with a parallel-connected PWM converter acting as an instantaneous reactive power
compensator. The three—phase inverter, called a 120-degree—conduction inverter, operates at the switching
frequency equal to the grid frequency and outputs 120-degree rectangular currents, while the compensator
eliminates the harmonic currents included in the rectangular currents. The main advantage of this strategy
is the reduction in size of the required ac inductor by a factor of four as well as the reduction of power
losses in the switching devices. A 5-kW experimental setup validates the operating principle and the control
method of the proposed grid-connected inverter and exhibits sinusoidal current shaping with a total
harmonic distortion (THD) as low as 3.7% and an inverter efficiency as high as 99.2% even with Si
super junction MOSFETs. This dissertation also discusses improvement of the dynamic performance of the
DAB converter, because the converter needs to keep its output power constant regardless of the dc—1link
voltage fluctuated like a three—phase rectified voltage waveform due to the 120—degree inverter operation.
Conventional phase—shift control methods for the DAB converter may cause dc offsets in both inductor current
and transformer magnetizing current in transient states. The dc offset in the inductor current would
introduce an excessive peak current through the switching devices, and the dc offset in the magnetizing
current may induce magnetic—flux saturation. Conventional methods simultaneously turn on and off the
diagonal switches in each H-bridge converter and produce a square-wave voltage with a 50% duty ratio
In contrast, the proposed method in this dissertation independently controls each switch to modify the
duty ratio in transient states. Experimental results using a 5-kW, 20-kHz system verify the validity
of the proposed control method, which is effective not only in a single step change but also in a continuous
change in the phase-shift reference. As a result, it is estimated that the whole system of the proposed
PV converter achieves a peak efficiency of 95.7% and a European efficiency of 94.8%.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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