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A Simple Control Strategy for Balancing the DC-link Voltage of
Neutral-Point—-Clamped Inverters at low modulation index

C.S. Ma, T.J. Kim, D.W. Kang, and D.S. Hyun
Dept. of Electrical Hanyang University

ABSTRACT

This paper proposes a simple control strategy
based on the discontinuous PWM(DPWM) to
balance the DC-link voltage of three-level
Neutral-Point-Clamped(NPC) inverters at low
modulation index. New DPWM methods in
multi-level inverter are also introduced. The
proposed DPWM method changes the path and
duration to flow the neutral point current out of
or into neutral point of the DC-link and it
makes the overall fluctuation of the DC-link
voltage zero during a sampling time of reference
voltage vector. Therefore, the voltage of the
DC-link can be balanced fairly well and also the
voltage ripple of the DC-link 1is reduced
significantly. Moreover, comparing with
conventional methods, the proposed strategy is
very simple. The validity of the proposed
DPWM method is verified by experiment
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Fig. 1 DPWM method in two-level inverter
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Fig. 3 Schematic of a three-level NPC inverter
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p ON | ON | OFF | OFF Va/2
0 OFF | ON | ON | OFF 0
n OFF | OFF | ON | ON Va2
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Fig. 4 Switching state vectors of three-level VSI
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