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Driving System of 7-Phase BLDC Motor Speed Control by Fuzzy Controller
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Abstract - A BLDC motor with higher number of phases has several advantages, compared to the conventional three-phase
BLDC motors. It can reduce the commutation torque ripple and the iron loss without increasing the voltage per phase and
increase the reliability and power density. Higher number of phases increase the torque-per-ampere ratio for the same
machine volume and output power by widening the electrical conduction period. In this paper, the proposed seven-phase
BLDC motor drive system is made into several functional modular blocks, so that it can be easily extended to other ac motor
applications: back-EMF block, hysteresis current control block, pwm inverter block, phase current block, and speed/torque
control block. Also in a system of BLDC motor drive, the PI controller has been widely used in the speed controller because
of the simple implementation. To obtain a good speed response in a general drive system using the PI controller, the high
bandwidth of a controller is established. therefore, in this paper, a Fuzzy controller is applied to the 7-phase BLDC motor
drive system in order to improve the speed control performance. The Fuzzy controller is compared with a conventional PI
controller through the experiment with respect to speed dynamic responses. These experimental results show that the Fuzzy
controller of the 7-phase BLDC motor drive system is superior over the conventional PI controller. The algorithm using the
Fuzzy controller can improve a comfortable ride in the field of high performance 7-phase BLDC motor drive applications.
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Table 1 Fuzzy rule based matrix

Aw, NB | NM | NS ZE PS PM PB

Ae
NB -3 -3 -3 -3 -2 -1 0
NM -3 -3 -3 -2 -1 0 1
NS -3 -3 -2 -1 0 1 2
ZE -3 -2 -1 0 1 2 3
PS -2 -1 0 1 2 3 3
PM -1 1 2 3 3 3
PB 0 1 2 3 3 3 3

NB : Negative Big PB : Positive Big

NM : Negative Medium PM : Positive Medium

NS : Negative Small PS : Positive Smal
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Ve 300[V]
By pedetog 0.476[£2]
K, 0.076373[V/rad/sec]
w, 25,000 [rpm]
Lypediefog 2.47[mH]
J 0.0033407 [kg- cm?]
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