Problem 1

Tuesday, December 01,2009
9:09 PM
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Problem 1 continued

© WA tHhe \’i( Aaryz_& I~ R (o) aeie %\QJ(
the, Bode o} ne> =penlosp keQie): Whad ave the
& adn m\& %:3\032. (\.\a:ra@\g?

(d) Use Matlab to obtain the step response of the closed-loop system.
Comment on the step response characteristics
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Problem 2

Tuesday, December 01, 2009
9:15PM
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(b) Let the controller K(s)=1 for this part of the question. Analytically
evaluate the steady-state error due to a Step input and compare it with
the Steady state error obtained using Matlab. What is the type of the

System?
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Partc
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Problem 3 (Lead controller)

Tuesday, December 01, 2009
9:24 PM
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3. Comsider the figure given below. Design a lead controller 5 .(2 ) such that the phase margin

T+ :
G_ Ga(s) P01 100+1)

is at least 45°, gain margin is at least 8 dB and static velocity error constant K, is 4 sec!,
Plot the unit step and unit ramp responses using Matlab,
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Problem 4 (Lag Controller)

Tuesday, December 01, 2009
9:27 PM

Consider the following feedback interconnection
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Where C.| - q 0
S(s+2)

Design a Lag Controller such so that the Phase margin is 45 degrees and
the k,=20.
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Problem 5

Friday, November 20, 2009
6:12PM

Figure 1:

Problem 1: (PID Controller design)The block diagram of a control
system is shown in Figure 1. In Figure 1, r is the reference input, d is
disturbance, y is the measured output, e is the error, and the controller is
K.

The plant is

) — 1.8
_r(-":) = 733 + 2"%2<
The controller has the PID form
. ke
K= (14kqs) (ky+ T")
I’Jr_) \_\f—,

PI

where PD = (1 4 kys) and PI = (k, + A_;T') The specifications that have to
be met are

e Zero steady state error when d is a step input.
e A phase margin of 65 degrees
e A desired gain cross over frequency, wyeq of 0.5 rad/sec.

L. (5pts) Find the transfer function from the disturbance d to the signal
e (assume 7 = 0) and show that the steady state in the error ¢ when
d is a step is zero. Is a zero steady state error, when d is a step,
possible for the given plant &' if the integral part of the controller is
not present? Provide reasons.

2. (5pt) Is it possible to meet the design specification if a PI controller
(without the PD part) is used. Provide reasons
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Problem 5 Continued

Friday, November 20, 2009
6:14 PM

3. (20 pts) You will first design the PD part.

(a) Determine the parameter kg such that at the desired gain cross-
over frequency, the phase of P+ is such that the phase margin
requirement of 65 degrees is met (do not add any safety margin).

(b) Draw the bode plot of PD#G and determine if at w4 the desired
phase is satisfied.

4. (20) Now you will design the PI part

(a) Let Gy = PD . Using (+; as the new plant, design the PI part
of the controller to force the gain cross over of G * Pl to be at
wged and that the phase margin obtained by the PD design step
is not affected.

(b} Plot bode plot of GGy % PI which is same as K * G. Iterate the PI
step to make sure that the phase margin requirement is met.

(c) Plot the step response of the system when d is a unit step. Com-
ment on the step response.
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Problem 6
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