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Common Assumption

Design model is equal Plant
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Reality

Design model ‘ is al ‘ Plant
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Reality

Plant-model mismatch

Design model ‘ is al ‘ Plant
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Origins of Offset in Control

. Plant-model mismatch

. Unmeasured disturbances

. Incomplete state information
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Offset-free Control Tools

. Disturbance modelling

. Estimation of variables

. Model predictive control
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Disturbance Modelling

Design model:

Xk+1 = Axx + Buy

Ve = Cx
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Disturbance Modelling

Augmented design model:

Xk+1 = Axx + Buy
di+1 = dk
Yk = Cxx + di
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Estimation of Variables

Augmented design model:
Xk+1 = Axk + Buyg

di+1 = dk
Yk = Cxi + dk
Luenberger observer:
X A 0] |X B N
a] =10 I] b + 0 Uk 4 L (Ymk — V)
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Model Predictive Control

Reference tracking MPC:

min NE: ((yk+1 —r)?+ )\(Auk)z)

s.t. xk+1:Axk+Buk k=0,....N—1
yi = Cxx + do k=0,....N
Aug = up — ug_1
Umin < Uk < Umax
xo = X(t)
do = d(t)
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Offset-free Control Tools
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Experimental Results
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Conclusions

Identification of laboratory distillation column

Disturbance modelling

State and disturbance estimation

Model predictive control design

Experimental verification of control on laboratory device
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Backup: Distillation Column — Hardware Solution
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Backup: Effect of Diturbances
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