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Research on Topology and PWM Control Method of a Three-phase Five-level
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ABSTRACT: Multilevel inverters have been paid more and
more attentions because of their good characteristics with low
output harmonics, high power capacity, good electromagnetic
compatibility and so on. With the development of the
superconducting magnetic energy storage (SMES) technol ogy,
the energy storage efficiency of inductors can be greatly
improved, for higher power agpplications, current source
inverters can have particular advantages in some circumstances.
Hence it is useful to explore the topology and control strategy
of amultileve current source inverter (CSl) system. A topology
of three-phase 5-level CSl is presented in this paper and its
operetiond principle is andyzed. By simplifying the
multicarrier PWM technology, two triangular-carriers out of

phase are used to generate 3-level sgnals, after being decoupled,

akind of 5-level PWM control strategy suited for this topol ogy
is obtained and is aso testified by simulations. Lastly, an
experimental system is built to validate the mechanism of this
5-level topology and its PWM control method.

KEY WORDS: power eectronics; current-source; inverter;
5-level;topology; multicarrier
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Fig. 1 Topology of a three-phase 5-level CSl
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Fig. 2 Two operational modes of three-phase 5-level CSI
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