Note: Save the M-file as M3_P! Don’t change the suggested names of the files!

MATLAB3_Pattern

1. Create the transfer function of process field as GPF variable! Select between the PI or PDT1 compensating transfer function and justify the choice! (1 point)
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The control loop
2. Depends on your choice create the 
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 as gpi or 
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 as gpdt! Mark the point on Bode plot which will fit the gain crossover frequency of open loop transfer function
 and determine the phase shift “ps” which belongs to this point! Save the figure as m3pibode or m3pdtbode! (1 point)
3. Assuming that 
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 will be right, mark the point
 on Bode plot of the process field transfer function and determine the value of this “wc” frequency of this point! This “wc” frequency will fit the gain crossover frequency of open loop transfer function! (1 point)
4. Calculate the required time constant
 of PI or PDT1 controller from the value of “wc” frequency! Case of PDT1 controller the 
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 differential gain is assumed. 
(1 point)
5. Overwrite the gpi or gpdt variables using the calculated time constants
! Determine the value of “Kc” gain using the Bode plot of 
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! Save the figure as m3g0bode! (1 point)
6. Mark the points on the Bode plot of open loop transfer function
 where can be read the phase margin “pm” and the gain margin “gm”! Save the figure as m3pmgm! (1 point)
7. Plot the step responses of the closed loop
! Determine the values and mark the reading points of the quality parameters (Ta2%, Mp%, yh) of the closed loop system on the plotted figures! Save the figures as m3step! (2 point)
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� Using PI controller it is the ten times the � EMBED Equation.DSMT4  ���, and using PDT1 controller it is the � EMBED Equation.DSMT4  ��� frequency. It is known that � EMBED Equation.DSMT4  ���.


� pm: phase margin. The phase margin belongs to the gain crossover frequency. If the actual phase shift on the Bode plot of the process field equals � EMBED Equation.DSMT4  ��� then the frequency belongs to this phase shift will be the gain crossover frequency (“wc”) of open loop transfer function.


� Using PI controller: � EMBED Equation.DSMT4  ���, and using PDT1 controller: � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ���


� � EMBED Equation.DSMT4  ��� or � EMBED Equation.DSMT4  ���


� � EMBED Equation.DSMT4  ���


� This is a unit feedback system. The relevant syntax of command: Gyr=feedback(G0,1).
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