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Abstract: When a three-level bidirectional DC converter is under carrier modulation, the switching between its
forward and reverse operations is not smooth and the dynamic response is slow, which will easily cause harmonics in
the resonant circuit. To solve these problems, a carrier modulation method for the three-level bidirectional DC converter
based on neutral point shift is proposed. The working principle for the bidirectional DC converter is analyzed. Based on
the principle of neutral point shift, the phase angle mode of three-phase output voltage from the converter is adjusted.
On the basis of constant switching frequency, the neutral point shift voltage with different amplitude modulation ratios
is calculated. According to the actual fault state, the shift between adjacent carriers in the same phase unit is rectified,
and the carrier phase shift pulse width modulation is used to modulate the carrier of the three-level bidirectional DC
converter. Simulation results show that the proposed modulation method can effectively control the output waveform of
the three-level bidirectional DC converter. When the converter operates normally, the amplitude modulation ratio is

greater than 1.0, the phase voltage is saturated, and the modu-
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Fig. 1 Schematic of main circuit in bidirectional
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Tab. 1 Neutral point shift parametersof different faults

ZH RS 1 R 2 MR 3 S 4 SR S M RREAL 6 AR 7
F/N 0 1 0 2 1 0 3
FJA 0 0 1 0 1 1 0
FJN 0 0 1 0 1 2 0
BJC) 0 0 0 0 0 -6 0
B/(©) 121.1 127.5 1123 133.6 121.1 98.0 139.6
B, 1) 121.1 127.5 1123 133.6 121.1 114.2 139.6
B 0 0 181.1 0 0 155.2 0
X /v 0 0.14 0.15 0.26 0 0.25 0.38
X /v 1.00 0.94 0.87 0.86 0.81 0.79 0.78
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