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Title: PROCESS CONTROL

Aim: The goal of this course is to provide an introduction into the analysis and automatic control

of dynamic systems and to present methodologies for design and simulation of automatic
control systems with emphasis on PID controllers.

Content: o Description of the concept of automatic feedback control in simple process systems and
the separation of variables into manipulated variables, control variables and disturbances.

o Conversion of the differential equations that model the dynamics of a system into transfer
functions. Emphasis is given to the linearization of non-linear differential equations.

o Closed loop block flow diagram and development of the transfer functions that describe
dynamic relationships between variables in this diagram.

e Dynamics of 1st, 2nd and higher order systems and description of the performance
specifications for control systems.

o Structure of PID-type control systems and a series of methodologies for the tuning of these
regulators (Ziegler-Nichols, Cohen-Coon, Half Rule, lambda method, Internal Model
Control, methods based on optimization criteria). Simulation of the dynamic behaviour of
the closed loop system after applying PID controllers.

e Method of frequency response and construction of the Bode and Nyquist diagrams. The
concept of asymptotic stability is explained and methods of investigating and analyzing
stability (Routh, Hurwitz, Nyquist) are presented.

¢ Introduction to robust control topics with the definition of phase and gain margins and the
design of control systems with minimum requirements related to these margins.

¢ Cascade control method to improve the ability to reject disturbances.

Hours per L ABORA- HOME- .
semester- LECTURES |52 [EXERCISES | - |"Tomv |13 |work | 115 | TOTAL HOURS: 180
Student The evaluation of the students will be done through:

performance/| o A Final (written) Examination (FE), including the solving of exercises without the use
evaluation: of books or notes.
e Solving of Computational Exercises (CE) in groups of 2-3 students. It is taken into
consideration only if it contributes positively.
The Final Grade results as follows: Final grade = max [FE, 0.8 x (FE) + 0.2 x (CE)]




