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upper impurity limit for the GAN product. This 
would lead to lower power use for the same 
production, or equivalently increased production at a 
given air rate. Although running against the upper 
impurity limit can be done with standard PID loops, 
the experience for this particular type of plants was 
that these loops were hard to tune and too much of an 
effort was required for the expected benefits. 

All the standard benefits of MPC (the multivariable 
and optimal nature of the solution and the ability to 
handle constraints) were sought and were achieved, 
thanks to the parametric control formulation, without 
a need for expensive online computations. 

3. CONTROLLER IMPLEMENTATION DETAILS 
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��,2 in 
the GAN product. In summary, the controller had 
four inputs (2 MVs and 2 DVs) and two outputs.�

Data for system identification was obtained via step-
change experiments. First and second order ARX 
models were identified both giving a good fit. Fig. 2 
shows a validation set and the prediction by the first 
and second order models. 

As indicated, the first control objective was to follow 
the customer demand without violating the purity 
constraints, and further subject to bounds on the MV 
values and on the maximum allowable rate of change 
for the MVs. The online MPC controller was 
obtained off-line via multi-parametric optimization. 
The techniques and the code employed to conduct 
this optimization are described elsewhere 
1�����#�
������� ��� 
���� 7887�9� �����#�
������� ��� 
����
7887�9� /���� ��� 
���� 78879� $��
������ ��� 
���� 78872.
The solution for this first pMPC controller involved 7 
parameters, 2 control targets, and 209 piecewise 
affine control laws (regions of the parametric space). 
Just as an example, Fig. 3 shows the solution for one 
of the regions. Notice that the online solution (the 
value of each MV for the next control move) is 
obtained explicitly via a linear combination of the 
parameters. The values of the coefficients ac and bc

are different for each solution region. 
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