I-P Control of a FOPDT Plant
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Approximate the dead time e using the first order Padé approximation 1 - 8, (5 and simplify so

the characteristic equation is in the denominator
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Desired characteristic equation. The desired response is critically damped with two time

constants of A and a dead time approximation. Two time constants are needed so the
highest power of s in the actual and desired characteristic equations are the same.
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| find it interesting that the controller gain and integrator time constant have the same numerator.

Define the plant parameters
Kpi=1 =1 B,:=3

Set the closed loop time constant.

2 . . . .
A must be less than 1, + /{1, +1,[B,) =3 to avoid calculating negative controller gains
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Amax -= Tp+,/Tp +1,0p Amax = 3
A := min(max(0.1Cx , 8,),0.95 [ ) A =285
Calculate the controller gain and integrator time constant.
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Calculate the coefficients for simulating the plant

T:= i
600
-T
A= exp(—j
1\%%
Tp
B:=K,{1-A)

Initial conditions.

Controller update period in minutes

A =0.998

B =0.002

PVg:i=25 Steady state or ambient temperature
in degrees centigrade
PV = PVgs Start at ambient temperature
CO0 =0 Start with no control output
0, L .
nBy, := floor| — nB, = 1800 Dead time in update control periods
T

The PI controller and simulation

CL(sp,pv,u,ue) =

PViest — PV

pv — AC{pv - PVy) + B [l + PV

- ma{mu{uwc[ (sp - ) - (p - pvlast)} 100} }
%)

N : 300 0..N Simulation periods
T
SP = |PVss if n<0.05[N Reference or SP as a function

PVg+90 if 0.05(N<nOn<05[N

of time period n. Each period is
T seconds long.

PV + 50 otherwise

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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I-P Control of aFirst Order Lag System Using Pole Placement
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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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I-P Control of aFirst Order Lag System using IMC gains
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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:l, rpzl,

and ep:1 the IMC and pole placement gains are identical if A=1
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