
I-P Control of a FOPDT Plant
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Desired characteristic equation.  The desired response is critically damped with two time
constants of λ and a dead time approximation.  Τwo time constants are needed so the
highest power of s in the actual and desired characteristic equations are the same.
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Given
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I find it interesting that the controller gain and integrator time constant have the same numerator.  

Define the plant parameters 
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Set the closed loop time constant.
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Calculate the coefficients for simulating the plant
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Initial conditions.
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The PI controller and simulation 
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:= Reference or SP as a function
of time period n.  Each period is
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Calculate the PV and CO for each time period in the simulation.  The CO delayed by
dead time must be used to simulate the changes in the PV
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The PI controller and simulation for IMC gains 
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Calculate the PV and CO for each time period in the simulation.  The CO delayed by
dead time must be used to simulate the changes in the PV
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The IMC gains are a little faster because the desired response is a one pole system instead of a two
pole system as in the pole placement example.  For the 'standard' plant parameters of Kp=1, τp=1,

and θp=1 the IMC and pole placement gains are identical if λ=1 
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