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This project presents of the study of DC motor speed control based on PI controller using
minimum overshoot Pl controller design. The designed method was based on adjusting the Pl controller
parameters to avoid an overshoot ia the closed-kop system step response for controlling DC motors. The
proposed system was composed ol a series PI controller, AC t¢ DC converter, a DC motor rated at 1.1
kW, 220 V, 6.5 A, 3000 rpm, optical tachometer, frequency to voltage converter (F'V) and analog to
digital converter (A/D). a computcr program was simulated for the designed paramciers of PI controller
and calculated all parameters of motor from a mathematic model. The experimental results were found
that when the gain of the Pl controller was decreased. It created a steady state error of the system. As the
proportional gain factor K increases, the steady state error of the svstem decreases, but leads to

overshooting and oscillation of the system response. Integral control eliminates the steady state error to
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V,u(8) =G, V, (s)+ V. (SHTsV, (s) (2.14)

Ti(s)

+E)
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I
GP

]
A
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Vou ()
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=G, (I+——+T,9) (2.16)
1

1o G,= Proportional Gain
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T. = Integral Time

T, = Derivative Time
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L inflection point
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Ziegler—Nichols Tuning Rule Based on Step
Response of Plant (First Method)
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Type of Controller K, K, K,
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