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3.25 A system is controlled by a PID controller,
1
U(S) = (Kp + I(I; + I(DS)E(S)

In Pigure 3.25a four step responses from a unit step for the parameter triples

) Kp=1 Kr=0 Kp=0
2i) Kp=1 Ki=1 Kp=0
) Kp=1 Ky=0 Kp=1
) Kp=1 Ky=1 Kp=1

are shown. Match each one of the paraméter triples to one of the step re-
sponses. Justify your answerl - - [

C ' D

Figure 3.25a. Four step responses. All comparable axes have equal scaling.
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3.1 A feedback system for level control is shown in Figure 3.1a where all variables
denote variations from a working point. The flow to the tank is given by the
valve position and the outflow from the tank by the flow v(t) via the pump.
The transfer function from valve opening u to the flow z is denoted G (s)..

a) Determine the important signals of the system and draw a block diagram

of the whole system. Use mass balance* to determine a transfer function
for the tank.
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¢) Compute the transfer functions from hyee to b and from v to h and verify
that they have the same poles.

d) Assume that we use proportional control, that is, F'(s) = K. How large
gain, K, can we select if we want all poles of the closed loop system to
be in the area shown in Figure 3.1c?

Figure 3.1c

e) Assume that a disturbance is introduced in the outflow v in the form of
a unit step. How large will the level error due to the disturbance be in
steady state with control according to d)?

) How large will the steady state level error due to the disturbance be with
a PI controller? ,




