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D-axis vs Claxis flux
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Frated = 60; % 60 Hz. source

p=2; % 2 pole machine

Vrated = 230; % 230V rms line to line
Vm=230%*sqrt(2/3); % Max phase voltage in V
prated=4*746; % Rated powerin W

we = 2*pi*Frated; % Frequency in rad/sec

wb = 2*pi*Frated; % Base Frequency in rad/sec
wbm = wb*(2/p); % Base speed in rad/sec
Tb=prated/wbm; % Base Torque in Nm
Zb=Vrated”*2/prated; % Base Impedance in ohm

Ib=prated/Vrated; % Base currentin Amp

Domega = 0; % rotor damping coefficient

H=0.3; % Inertia Constant in pu

rs =0.017*Zb; % Stator resistant in pu
xls = 0.065*%Zb; % Stator Leakage reactance in pu
xd = 0.543*%Zb; % D-axis Reactance in pu
xg = 1.086*%Zb; % Q-axis Reactance in pu
Xxmq = xq - xls

xmd = xd - xls

rpkd = 0.054*Zb

rpkg = 0.108*Zb

xplkd = 0.132*Zb

xplkg = 0.132*Zb

J=2*prated*H/(wbm)A2

xMQ = (1/xls + 1/xmq + 1/xplkqg)*(-1)
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XxMD = (1/xls + 1/xmd + 1/xplkd)"(-1)
Ipm=1.6203*1b
Vd=3*Vrated

psif=lpm*sqrt(xmd*2+xmqg”*2)
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rs=.017 (pu) I'n=1.6203 (pu)
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Xq=1.086 (pu) F=60 Hz

r'«w=0.054(pu) | Power=4hp

r'v=0.108(pu) p=2

x'/kd=0.132(pu) Dw=0

x',kq=0.132(pu)
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Abstract

This investigation describes direct torque control (DTC) of a permanent magnet synchronous motor
using conventional DTC then fuzzy logic metod is presented.an outstanding feature of the
conventional DTC for permanent magnet synchronous motors is its fast dynamic response, However
large torque and flux linkage ripples are generated. because of the use of the hysteresis controller and
the crude position space voltage vectore, In this method torque error, stator flux linkage error, and
stator flux angle position have been correctly fuzzified using several fuzzy subsets. So the optimum
voltage space vector has been selected in order to minimize the torque ripple and flux linkage ripple.
In this investigation fuzzy and conventional direct torque control of a permanent magnet synchronous
motor under speed reference and also mechanical load have been simulated, and finally a
performance comparison between conventional direct torque control and fuzzy based direct torque
control has been presented. The results show the torque, flux linkage and stator current ripple

percentages have been considerably decreased.

Key words: Performance improvement, direct torque control, permanent magnet synchronous
motor, fuzzy logic.
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Application of fuzzy control for performance

improvement in direct torque control (DTC) of

Permanent Magnet Synchronous Motor

By: ali shakeri
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