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€) The plots below are the closed loop step responses for the controllers defined in &) and d) (with the

nominal plant). Top plot isfor Kp = 1 and the bottom plot isfor Kp = 4.
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f) The actual closed loop systemisrepresented by Gy '(9 =

where Gp' represents the actual plot. The closed loop step responses are shown for Kp=1 (top plot) and
Kp=4 (bottom plot).
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f) Thefollowing plots show the closed loop step response for the nominal plant with the Pl compensator
(top plot) and the actual plant with the Pl compensator (bottom plot).
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5. Comparison of closed loop results:

es(nominal T (nominal es for actual T (nominal

plant) plant) plant plant)
Open Loop 0 0.5 -10 2
PwithKp=1 5 0.5 3.33 0.667
PwithKp=4 2 0.2 111 0.22
P with open loop 0 0.2 -1.11 0.22
adj.
PI 0 0.5 0 0.8

For nominal behavior, the open loop, the P with larger value of K (especially with the open loop
adjustment in r(t)) and the PI all work well. All can be made faster by proper choice of the controller

parameters.

Y ou can get ameasure of robustness by noting how sensitive the controller is to the change in the plant.
For example, how close isthe behavior of the closed loop system with the actual plant to that of the
closed loop system with the nominal plant. The open loop controller is very sensitive with very large
changesin Tt and 5. The P controller with larger gain isless sensitive than the P with smaller gain (the
percent changeinthet and e arelower). The PI controller is not sensitive at al with respect to steady-
state error, but is somewhat sensitive to the time constant.
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