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In this research, the design and construction of a new system used
a microcomputer for inverter controlling. This inverter is designed by
using power electronics switches tvpe MOSFET,

The MOSFETs are controlled by pulses depending on sampled
Sinusoidal Pulse Width Medulation (SPWM) technique with frequency
ratto changing.

The PWM pulses are generated by comparing a reference sine
wave with carrier triangular wave.

The first wave is abtained through special designzd machine
language program. this program also checks the svstem state tirstly then
generate the three phase reterence waves with frequency  and voltage
control ability, This control aperation ts assisted by additional designed
creults,

The second wave is obhrained by an external oscillator with
ultrasonie frequency 24KEHz  the high range of carrier frequency is used
to eliminate low order harmaonics. torque pulsation. and to ensure safe
and reliable control operation.

The range of inverter autpul frequency is {( —»30Hz)  with
U.2Hz frequency step. This inverter output wavetorm is used to control
the 3-ph induction motor speed. which s commonly used in practical
applications.

Constant voltage-to-trequency (V [} ratio 15 maintained through

the program feading to constant tux for speed range
A simulation program designed 1o clarifv the ceneration steps of

mverter  line-to-neutral output voltage and  caleulate the harmonics
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distribution for different cases. The Harmonic Loss Factor (HLF) is used
as a quality factor of system performance.

In this research, different circuits are designed to protect the system
from elevation voltage, current, and temperature with additional
indicators. one for each case.

Digital Revolution Per Minute (RPM}-meter is designed
to calculate the induction motor speed carefullv for (0 — 9999)
revolution per minute speed range.

The experimental svstem  is based on an NEC-GUU1 personal
computer. which built around Z-80 microprocessor,

The real time results are in close agreement with the theoretcal
results and that c¢lantv in simulation program and  experimental 3-ph

output voltages.
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