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Abstract

In recent years, the demand for a high-performance power
converters has been increased rapidly, and various DC to AC
and AC to DC power converters have been realized by the develop-
ment of power-electronics and microelectronics, Among various
power converters, a variable voltage and variable frequency
(VWVF) 3-phase PWM inverter is very important and indispensible
to the variable speed AC motor drive.

In this paper, microprocessor based 3-phase regular sampled
PWM inverter with new real-time-control algorithm and control
circuit for 3-phase squirrel cage induction motor has been built
to implement this PWM scheme. The inverter has been designed in
order to operate the motor with PWM operation(constant torque
output) below the rated motor speed and square wave operation
(constant horse power output) over rated motor speed.

MOS technology microprocessor 6502, Intel Programmable In-
terval Timer 8253, and some TTL ICs were used in PWM signal ge-
nerator and Power Transistor 2SC3094 was used as main power
switch, Harmonic components of resulting waveform were theo-
retically analized in terms of Bessel function series and then

calculated by minicomputer and observed with spectrum analyzer.



olo) I 2 X 2 A Aol & =# Regular Sampled PW M Ql=lElo] %3 399

In this system, the saturated modulating wave mode operation
was proposed for smooth operation when transition was occured from

a PWM waveform operation to a square waveform operation. It was

verified experimentally that the voltage difference was reduced

remarkably. As the result of comperative analysis and experiment,

this system was quite satisfactory and expected to be used in the

industrial applications.
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E : D.C link output voltage (V]

E, : amplitude of carrier wave voltage (V]

E, : amplitude of modulation wave voltage (V]

fy o frequency of carrier wave (Hz )

fo : frequency of modulation wave (Hz ]

I, : magnetizing current (A)

I,”: rotor current referred to stator (A}

. . stator current of induction motor (A)

i : complex number operator, v/ —1

J. (X) : Bessel function of the first kind of order n argument Xx.
k., : Fourier coefficient

L,’ : rotor inductance per- phase (H)

L, : stator inductance per-phase (H)

M : modulation index

R : number of poles

R : frequency ratio

R,’ : rotor resistance per- phase referred to stator turnms Q)
R, : resistance of the stator winding per- phase ()]

s : slip

t : instantaneous time [ sec]
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T, : induced motor torque [N—m)

V4. : output voltage from 3¢ rectifier (V]

V, : supply voltage per-phase (V]

wy, ¢ angular frequency of carrier signal [ rad/s )

w, © angular frequency of modulating signal, stator frequency [ rad/s)

¢ : phase angle [deg)

XXH : hexadecimal number
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Table 2. Induction motor specifications

rated voltage 220 (V] rated speed 1700 ( rpm ]
rated <current 0.57~0.62 (A) rated power 70 (W)
number of pole 4 pole Stat;’;m‘:;::m Y

rotor type B type maker F;’jljDIjllectric Co.

Table 3. Parameters of per - phase equivalent circuit

R, =72(Q) L, =0.1476 [ H) L, =2248 ( H)
R,’=10.386 [ Q) L, =0.1476 ( H) Turn ratio = 1.071
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