A4 CYBERNETICA

Model based control systems for the process industry

Optimize the operation of your critical process units using Model
Predictive Control (MPC) with first principles / mechanistic process
models. With Cybernetica CENIT you are able to control your
continuous or batch processing units in the economically most
optimal way using frontier algorithms for dynamic optimization and
estimation of unmeasured process variables.

Www.cybernetica.no



Nonlinear
Model Predictive Control

Cybernetica CENIT is used for model predictive
control (MPC) and real-time dynamic optimization
of nonlinear continuous and batch processes. The
system includes modules for estimation of process
states and parameters (soft sensing) based on Kalman
Filtering (KF) and Moving Horizon Estimation (MHE)
techniques. The constrained dynamic optimization is
executed using a SQP-type optimization algorithm.

First principles process models

Process models are usually developed from mass,
energy and component balances and from knowledge
of fluid dynamics, reaction kinetics, thermodynamics,
etc. The models are implemented as a set of nonlinear
differential equations which are solved using a DE or a
DAE solver. Process model components are developed
foreachtype of process unit. Process models developed
using third party modelling or simulation systems might
be used. During application development the process
models are fitted to the particular process using the
software Cybernetica ModelFit.

Why use first principles models?

First principles models, which are generally nonlinear,
are advantageous for several demanding processes
where data driven (“black-box”) type of models will not
lead to satisfactory performance, such as:

* For control of nonlinear processes (e.g., chemical
reactors) with frequent changes in operating points
(e.g., polymerization reactors with grade changes);

* For optimal operation of batch processes;

* For control of process variables which can not be
easily measured.
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The standard version of the CENIT kernel runs
on a Windows workstation or server. Embedded
systems can also be delivered. The model and
application specific information is contained in model
components, which are linked to the CENIT kernel at
run-time. The CENIT engineering interface (MMI) is
used for configuration and application maintenance.
It includes access to all variables and parameters in
a CENIT application, as well as a trend system for
presentation of history and model predictions into the
future. Anumberof MMl applications canbe connected
to a CENIT kernel, using TCP/IP communication over
an intranet or the internet. CENIT comes with an
OPC interface for communication with most modern
process control systems. Other interfaces can also
be delivered. The CENIT system includes an internal
data base for application maintenance.
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