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inverters, this paper studies a model predictive control (MPC) method for six-phase H-bridge invert-
ers based on vector space decomposition (VSD). The method first maps the output vectors of the six-
phase H-bridge inverter to the aff fundamental plane, xy harmonic plane and 0102 zero-sequence plane
based on VSD, and then, based on the in-depth analysis of the vector relationship between different
planes, the voltage vector stratification is carried out with the vector space distribution as the entry
point, and the 729 voltage vectors of the inverter are reduced to 12 based on the principle of gradual
optimization of different subplanes. The operation rate is greatly improved while eliminating the in-
fluence of harmonics and zero-sequence components on the control effect of the six-phase H-bridge
inverter. The results show that the optimized control strategy shows excellent effects in the tracking
performance, harmonic suppression and system response of the current waveform. It provides a via-
ble solution for efficient control of complex power systems.
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Figure 1. Topology diagram of a six-phase H-bridge inverter
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Figure 2. Topology of the A-phase bridge arm
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Figure 3. Subspace voltage vector distribution diagram
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Table 1. Switching states mapped to subspaces and their corresponding amplitudes o5 (1/3 * Ve normalized)
=1L BRET of FRERIFF RS R E X RIRE (L3 * Vo BYIF—HALIR)
] LR R E REHH Fr5 FLR R E REHH
1 0 9 13 1.9319 48
2 0.2679 12 14 2.0000 36
3 0.5176 48 15 2.2361 48
4 0.7321 24 16 2.3942 48
5 0.8966 12 17 2.4495 12
6 1.0000 72 18 27321 24
7 1.0353 12 19 2.8284 12
8 1.2393 48 20 2.9093 48
9 1.4142 48 21 3.2348 24
10 1.5060 48 22 3.3461 12
11 1.7321 36 23 3.7321 12
12 1.8804 24 24 3.8637 12
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Figure 4. o distribution characteristics of voltage vector amplitude in subspace
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Figure 5. o8 schematic diagram corresponding to the voltage vector amplitude of the xy subspace
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Table 2. Analysis and comparison of the same switch state mapped in two subspaces (1/3 * V4 normalized)

F 2. E—FFRREERNFZERG B D HXTEL(1/3 * Vo BVA—1HALTER)

z25 N o 73] HL R IR xy ¥ A L s Z{H
1 9 0 0 0
2 12 0.2679 3.7321 —3.4641
3 48 0.5176 1.9319 —1.4142
4 24 0.7321 2.7321 —2.0000
5 12 0.8966 3.3461 —2.4495
6 72 1.0000 1.0000 0
7 12 1.0353 3.8637 —2.8284
8 48 1.2393 2.9093 —-1.6700
9 48 1.4142 1.4142 0
10 48 1.5060 2.3942 —0.8882
11 36 1.7321 1.7321 0
12 24 1.8804 3.2348 —1.3544
13 48 1.9319 0.5176 1.4142
14 36 2.0000 2.0000 0
15 48 2.2361 2.2361 0
16 48 2.3942 1.5060 0.8882
17 12 2.4495 2.4495 0
18 24 2.7321 0.7321 2
19 12 2.8284 2.8284 0
20 48 2.9093 1.2393 1.6700
21 24 3.2348 1.8804 1.3544
22 12 3.3461 0.8966 2.4495
23 12 3.7321 0.2679 3.4641
24 12 3.8637 1.0353 2.8284

XN 3(c), K 729 ANTF IR AEF 7145 [H IR i B0 A BE B AR 3 s

Table 3. Amplitude distribution of zero-sequence subspace (1/3 * V4. normalized)
# 3. EFFZERES (/3 * Vi BIT—1LALIE)

5 HL S R 1 N
1 0 141
2 1 252
3 2 180
4 3 100
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Figure 6. Analysis of THD of phase A current under dif-
ferent weight factor combinations
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Figure 7. Optimization of the current waveform of the subspace in the first stage
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Table 4. Vector summary based on the first stage of processing (1/3 * V4. normalized)

=4 BETE—MBRAEENEELE(/3 * Vi BIF—HAIE)

=5 of ¥ 7 ARG Xy ¥4 (Al g Z1H M
13 1.9319 0.5176 1.4142 48 (12)
16 2.3942 1.5060 0.8882 48 (0)
18 2.7321 0.7321 2 24.(0)
20 2.9093 1.2393 1.6700 48 (12)
21 3.2348 1.8804 1.3544 24.(0)
22 3.3461 0.8966 2.4495 12 (12)
23 3.7321 0.2679 3.4641 12 (0)
24 3.8637 1.0353 2.8284 12 (6)
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Figure 8. Zero-sequence space current waveform without
second stage optimization
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Figure 9. Optimization of the current waveform in the second stage
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Figure 11. Predictive control block diagram of the six-phase H-bridge inverter model
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Figure 12. Detailed implementation flow chart of MPC optimization algorithm for six-phase H-bridge inverter
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