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Abstract—A procedure designing of a multi-loop PI controller, combining the IMC-PID tuning method
and recent stability conditions, has been proposed. It competes with the well-known BLT method in simplicity
and computation. Furthermore it is robust for the controller gain variations between zero and two times.
Some simulations show that its control performances are better than those of the BLT method.
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Fig. 1. A multi-loop PI control system.
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Table 1. Multi-loop PI controller design for three 2X2 systems
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Fig. 2. Nyquist plots for the WB process[g,i(s) element
' with the stability band of Eq. (6)].
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Fig. 3. Nyquist plots for the WB process[g;:(s) element
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Fig. 5. Control response for the T4 process.
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d : dead time
E(s) : relative error matrix between G(s) and
G(s)
G(s) :nXn transfer function matrix
G(s) - diag{gi(s)}
H(s), H(s) : diagonal closed-loop transfer function
matrix
h(s), h(s) :elements of H(s) and H(s), respectively
K, K, :gun and integral time of a PI controller
i} o 1
k : process gain
S : Laplace variable
A : parameter of the IMC-PID tuning
u) s structured singular value
p(+) : spectral radius
T : time constant
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