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* In many problems,
It Is important to keep the bandwidth low

and also to reduce the steady-state error
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a>1

= Low frequency: 0

« Amplitude: increase
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* Provide additional gain of a ) T}
In low-frequency range 0°
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1. Determine OL gain K that meet the PM requirements

2. Draw the Bode Plot of the uncompensated system
with crossover frequency from Step 1, and

evaluate the low-frequency gain

3. Determine o to meet low-frequency gain error requirement

4. Choose the corner frequency o = 1/T;, (the zero)

to be one octave to one decade below new o,

5. The other corner frequency o = 1/a.Tj, (the pole)

6. Iterate on the design. Adjust poles/zeros/gain.
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= Example 6.18: Lag-Compensation Design
for Temperature Control System
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Examples

= Example 6.18: Lag-Compensation Design

" (2)

"K=3
* PM ~= 50°

= Low-frequency gain = 3

" (3)

= The low-frequency gain

should be raised by

a factor of 3,

* - the lag compensation

needs to have a = 3
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for Temperature Control System
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= Example 6.18: Lag-Compensation Design

" (4)

=Zero:1/5=0.2
= 2> 1/T,=02,0rT; =5

" (9)

= » = 1/aT, = 1/(3x5) = 1/15

Dc(s) = «

5s + 1

15s + 1

* KD,;(0)G(0) =3K =9

" K, =9, PM = 44°
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for Temperature Control System
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= Example 6.19: Lag Compensation for the DC Motor
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w (rad/sec)

1 = Error constant: K, = 10
G(s) =
s(s + 1) = PM = 45°
] j— N
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4 \ — (s
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= Example 6.19: Lag Compensation for the DC Motor
1 = Error constant: K, = 10
G(s) =
s(s + 1) = PM = 45°
1.2 = No steady-state error
I
Yo v a Type 1 system
0.4
o = Settling time ~= 25 sec
0 5 10 15 20 25
Time (sec) = Rise time ~= 2 sec

= Example 6.15: Lead Compensation
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