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INTRO-LEAD & LAG COMPENSATORS

•The lead compensator is an electrical network which produces a sinusoidal output 

having phase lead when a sinusoidal input is applied. ... So, in order to produce the 

phase lead at the output of this compensator, the phase angle of the transfer 

function should be positive.

•The Lag Compensator is an electrical network which produces a sinusoidal output 

having the phase lag when a sinusoidal input is applied. ... So, in order to produce the 

phase lag at the output of this compensator, the phase angle of the transfer function 

should be negative
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INTRO-LEAD COMPENSATORS

Three design rules for cascade compensator:

1.The system is stable with satisfactory steady-state error, but
dynamic performance is not good enough.

Compensator is used to change medium and high frequency parts
to change crossover frequency and phase margin.

2.The system is stable with satisfactory transient performance,
but the steady-state error is large.

Compensator is used to increase gain and change lower frequency
part, but keep medium and higher frequency parts unchanged.

3. If the steady-state and transient performance are either
unsatisfactory, the compensator should be able to increase gain of
the lower frequency part and change the medium and higher
frequency parts.
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INTRO-LEAD COMPENSATORS
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(4) Determine

(2) Determine the uncompensated phase margin γ0

(7) Confirmation

(1) Determine K to satisfy steady-state error constraint

(5) Calculate ωm

(6) Determine T

(3) estimate the phase margin        in order to satisfy the 
transient response performance constraint

RULES TO DESIGN PHASE LEAD 
COMPENSATION

m


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LEAD COMPENSATORS
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REALIZTION OF LEAD COMPENSATORS
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FREQ.RESPONSE OF LEAD COMPENSATORS
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ACTIVITY-PUZZLES

Which way this bus is driving?
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ACTIVITY-PUZZLES-ANSWERS

1.The bus is moving to the left because the door is on the other side.

2.Answer: D = 1345; E = 2440.

The bottom numbers are connected to the upper level. First, add the numbers in the 

bottom line: 198 + 263 = 461.

Now you see that the number you got is greater than its neighbor above: 461 > 446.

Subtract these numbers: 461 - 446 = 15.

If you check the rest of the pyramid, you'll get 15 in each case.
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LAG COMPENSATORS
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LAG COMPENSATORS
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LAG COMPENSATORS
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LAG COMPENSATORS
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LAG COMPENSATORS
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LAG COMPENSATORS
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LAG COMPENSATORS
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