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ABSTRACT: To solve the problems of high computational
complexity and inevitable parasitic modes in traditional space
vector pulse width modulation (SVPWM) of active
neutral-point-clamped five-level (ANPC-5L) inverter, a
simplified equivalent SVPWM strategy was proposed, which
could avoid parasitic modes. In the proposed strategy,
saddle-shaped modulation signal was generated by utilizing the
carrier method of 2-level SVPWM and was compared with the
carrier signal after simple calculation. Then, the driving signal
was obtained and the desired voltage waveform was output. On
the one hand, by optimizing the switch mode transition
diagram, the parasitic mode caused by dead zone could be
eliminated and the output harmonic characteristics of the
inverter could be improved. On the other hand, by properly
selecting redundant modes and injecting zero-sequence voltage
into modulation signal, the decoupling control of the floating
capacitor voltage and neutral point potential of the DC-link
capacitor could be realized. Moreover, the proposed strategy
does not increase the switching frequency of switch
components, so no extra losses are generated. Due to the less
common-mode voltage produced by the proposed strategy,
problems such as electromagnetic interference could be
avoided. The validity of the proposed strategy was proved by

the simulation and experimental results.
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Fig. 1 Topology of three phase ANPC-5L inverter
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Fig. 3 Relationship between modulated wave and

carrier wave in PD-PWM strategy
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The SVPWM strategy is a commonly used
modulation method for multi-level inverters due to its
high DC

characteristics. However, existing SVPWM strategies

voltage utilization and Dbetter output
suitable for active neutral-point-clamped five-level
(ANPC-5L) inverter have problems such as high
complexity, inability of avoiding parasitic modes and
poor performance in internal capacitor voltage control.

In this paper, a simplified equivalent SVPWM
strategy is proposed. Saddle-shaped modulation signal is
generated by utilizing the carrier method of 2-level
SVPWM. After simple calculation, the modulation signal
is compared with the carrier signal, then, the driving
signal is obtained, and the desired voltage waveform is
output. The relationship between the modulation signal
and the comparison signal is shown in Fig. 1.

By optimizing the switch mode transition diagram,
as shown in Fig. 2, the parasitic mode could be
eliminated. Meanwhile, by properly selecting redundant

modes and injecting zero-sequence voltage into

modulation signal, which are shown in (1) and (2),

A
2 ____________________
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m e
1 L
0 wt/rad
wt/rad

Fig.1 Relationship between modulation signal and comparison

value in simplified equivalent SVPWM

Fig.2 Switch mode transition diagram of single ANPC-5L bridge

respectively, balance control of the floating capacitor
voltage and neutral point potential of the DC-link
capacitor could be realized.

Sig; = (u; — E) -1, (M

U t U
U, =Kp (= Uy ) + Ky [ (S =Ug )t ()

2
In (1), u.g is the voltage of floating capacitor, i,; is
the output current, £ is one fourth of the DC-link

voltage. If Sig; is greater than 0, select mode M1 or M5,
otherwise, select mode M2 or M6. In (2), Kp and K are
proportional and integral coefficient of PI, respectively.
Fig. 3 shows the experimental results. The proposed
strategy could generate required voltage output and no
parasitic mode is generated. Balance control of the
floating capacitor voltage and neutral point potential of
the DC-link capacitor could be realized at the same time.
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Fig.3 Output waveform of ANPC-5L inverter



