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This thesis proposes a novel topology and a new modulation method of
three-level back-to-back converter for unidirectional power flow applications. From
the literature review concerning AC/AC converters, some problem are identified as
follows: 1) the unidirectional indirect matrix converter cannot operate in some range
of output power factor and 2) the front-end PWM rectifier of the conventional back-
to-back PWM converter leads to high switching loss and high EMI. This research work
solves these problems by introducing a novel three-level back-to-back converter
with its modulation process taken into account. The development of the proposed
converter and modulation technique is based on the matrix converter modulation
theory. The converter can successfully generate the required output voltage while
keeping the input current sinusoidal over the entire range of output power factor. In
comparison with the conventional front-end PWM rectifier, the proposed modulation
method switches the front-end rectifier only at the power-line frequency to reduce
the switching loss and the EMI. The validation of the proposed theoretical concepts

are confirmed by simulation and experiment.
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max

v =mid(R,S,T) (2.9)
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nmin
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