7 Compensation

e Lead compensator, which approximates the PD
e Lag compensator, which approximates the PI
e Notch compensator, which has special characteristics for dealing with resonances.

e Characteristic equation of the closed-loop control system
1+ KD.s)G(s) =0

where L(s) = KD.(s)G(s) is called as “loop gain” or “open-loop” transfer function of the system.

A0



e (6.7.1) PD Compensation
1. The TF of PD
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2. This compensation is used by locating 1/7) so that the increased phase occurs in the vincin-
ity of crossover, thus increasing the PM.

3. The magnitude of the compensation continues to grow with increasing frequency. This fea-
ture is undesirable because it amplifies the high-frequency noise that is typically present in
any real system.
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e (6.7.2) Lead Compensation
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(Example 1) G(s) = ;755 712 HF L A AH0] (=05 and w, = 47} HE% 7|5 HA?
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B Tphs+1
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(Example 2) G(s) = 22 7121 £E QA K, = 20, PM = 50°, GM > 10dbo] HE & HA}

s(s+2)
715 AA5H?
(Solution)
a) Ex xR BE K, 7517
K, =lim sG(s)G.(s) = 2K, = 20 — K.=10
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6. (Example 6.15) G(s) = Lol tjso] T} 22708 WEalw & b4 BA7|E AAstel?

s(s+1)
1) steady-state error of less than 0.1 for a unit-ramp input

2) maximum overshoot M, < 25%
(Solution)
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b) Gu(s) = K.G(s) = 2% 9] 9116 7o
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7. (Example 6.16)
8. (Example 6.17)
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