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Abstact

An Automatic Process Control with Power Electronics is proposed. The systems are
consisting of Digital PID controller, single-phase star rectifier, dc motor with load, and computer
program.

Controlling, data acquiring are available by computer program using Modbus protocol over
the serial communication RS-232 at 9,600 bps or 38,400 bps. This program is written in LabVIEW
language. The command speed, the actual speed, gain (P), reset (I), and rate (D) are readable
parameters, and only the command speed and actual speed are plotted to show in time domain. The
single-phase star rectifier is controlled by the output voltage of the digital PID controller, and the dc
motor is also fed by this single-phase star rectifier. There's another de generator, it is coupled with the
dc motor to be the load. The tacho generator is attached into the dc motor and its output is feedback
speed that connected into the digital PID controller.

The experimental results are shown that the optimum gain and reset are approximate 1.00
and 0.17 respectively; these values are derived from “auto tune™ procedure. From those gain and reset
values, the settled times are 462 mS and 406 mS with speed stepping from 0 to 2,500 and 2,500 to 0
respectively. With lower gain i.e. 0.5 and reset = 0.17, the settled times are 706 mS and 406 mS

respectively.
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