Digital Design and Operation of Continuous Crystallization Processes via 593
16.5.1 Introduction to Model Predictive Control

MPC is a multivariable advanced control technique which uses a mathemat-
ical model to predict and optimise the future process behaviour.’ The basic
structure of MPC is shown in Figure 16.12.

The MPC algorithm computes a control sequence by solving online, at
each sampling instance, a mathematical optimisation and the first control
action in this sequence is then applied to the plant.'® The optimisation prob-
lem typically involves a cost function of the following form:
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Subject to the constraints:
U Su<uy (16.5)

Where y, is the controlled variable (CQA) at time k (e.g. concentration), y e,
is the desired value, u; is the control action (e.g. pump speed), N is the predic-
tion horizon, and Q, R represent the cost function weights.

MPC offers several advantages over traditional control schemes, including
the ability to explicitly take account of process constraints, as well as to handle
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Figure 16.12  Structure of MPC.



