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ABSTRACT

Although we have seen some significant advances in operation of transients, 

little has been known about which variables we should control. 

In process control, state feedback is not common, largely due to 

high-order process models and a limited number of measurements. 

Output feedback control is the major workhorse in process control 

and is therefore also the basis for improved operation during 

planned transient production phases, such as during grade changes or 

throughput changes. Traditional control theory has focused a 

lot on controller design. In practice, the choice of which 

measurements to control can be equally important for the 

performance of the closed-loop system as the particular controller design.

For steady-state problems there are a number of methods available 

to support control structure design. 

The simplest approximate method from steady-state problems is 

the maximum gain rule, which combines steady-state gain, 

optimal variation and implementation error into one performance 

measure for each candidate variable set (Halvorsen et al., 2003). 

An extension of this rule to dynamics is possible, but significant

complexity is added by the addition of the so-called co-state 

equations (Dahl-Olsen et al., 2008).

If we consider process transitions in continuous systems, the task 

is to take the system from one steady-state to another; 

the objective for the transition is often minimum time. 

Since we are switching between two steady-state operating conditions, 

it is tempting to apply the same control structure during the transition 

phase as used at one or both of the steady-state operating points. 

Such a strategy may lead to significant losses with respect to the 

truly optimal transition. There are several reasons for this; 

the gain may be varying significantly over the transition trajectory, 

the objectives for steady-state operation and the transition phase 

(minimum time) are different and even the degrees of freedom available 

to control the process may be different in the two cases due 

to constraints on inputs and/or outputs.

We show that a brute-force approach combined with a multi-objective 

formulation of the measurement selection problem can be beneficial 

in identification of controlled variables. 

Trade-off between objectives is aided by multivariate visualization. 

An example involving removal of CO2 from a flue gas stream is used 

to demonstrate the approach in a single-loop context.
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