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Simulation experiment

Conclusions
The aim of the paper was to prove that state and polar voltage space vectors are a useful mathematical tool in the analysis and control of a six-phase inverter. The whole control process

could be restricted to the simplest concatenation of successive vectors. This approach permits limiting to a minimum the amount of switching and the number of zero vectors used, as well as

avoiding problems resulting in parity of phases.

The conducted simulation tests have proved that the proposed solution might be indeed suitable in designing inverter control algorithms. The obtained results have shown that space vector

method assures a significantly lower number of inverter switching in comparison to the PWM, which results also in higher efficiency of the inverter.

Both the notation and computational method described in this paper were used in previous works. However, only the inverters with an odd number of phases have been considered there. An

even number of phases makes the computational process more complicated since the choice of vectors is limited by the phases’ symmetry. Another problem is that even though some vector

sequences are optimal in terms of the amount of switching, they are not implementable in the inverter due to the asymmetry of the output voltage and current waveforms. It can be stated that

it is easier to obtain vector sequences which meet control expectations for inverters with an odd number of phases than for ones with an even number of phases.

The paper recommends polar voltage space vectors of the six-phase two-level inverter as a useful mathematical tool for vector control of the inverter. The inverter model is described using

two mathematical tools: voltage state vectors and voltage space vectors. The polar voltage space vectors are used for inverter control. They are defined using the standard voltage space

vector transformation and are determined by the usage of the same binary digits as the numbers defining state vectors. The simulation experiment described in this paper shows the results

of the assumed control strategy and its advantages compared to the PWM method.
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The control strategy number 3 has been chosen so that the switching of the keys in a given clock takes place

only once. The control strategy 4 is a double repetition in a cycle of the control strategy 3. Using such a simple

control method, very good results have been obtained for the content of higher harmonics, which can be seen

from the THD values. At the same time, the adopted control also allows for maintaining a high rms value of the

currents. Subsequent repetition of the adopted vector sequence would lead to results comparable to PWM

control. However, the main advantage of the con-trol method described in the experiment over PWM is that it

requires a much smaller amount of switching. However, the best results were obtained by selecting such

vectors so that the six-phase inverter works as two three-phase inverters.

where k = 0, 1, 2, …, 63

Vk a b c d e f

V21 0 1 0 1 0 1

V42 1 0 1 0 1 0

The two vectors representing the three-phase 
voltage system

The adopted simulation test scenario was based on the fact that four control strategies were applied for two

induction motors connected to a six-phase VSI. The first strategy is based on the use of PWM modulation

(marked as pwm), the second is based on the use of vector control described in Table (marked as 1), the third

is based on the use of vector sequences presented in the form of a vector map in Figure (marked as 2), the

fourth is based on a simple concatenation of successive vectors for the sequence presented in Figure and its

repetition (marked as 3).
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