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Prerequisites
Introduction to Physics for Electrical Engineering, 7.5 ECTS credits, Circuit Analysis, 7.5 ECTS credits,
and Programming Techniques, 7.5 ECTS credits, or equivalent

Learning Outcomes

The aim of the course is to provide an overview of the different types of sensors, actuators,
communication systems, and operator interfaces that are used in industrial automation. The course also
covers the use of modern design tools in automation.

Upon completion of the course, students should be able to:
- describe the basics of sensors, actuators, and process control,
- give an account of different types of industrial communication systems and communication protocols,



- give an account of different control methods for electric servo systems,
- describe different methods for controlling and monitoring industrial automation systems, and
- use modern design tools to create schematic drawings and perform real-time simulation in automation.

Content

The basics of automation systems with a special focus on the analysis, design, and implementation
processes of measuring and control systems are discussed theoretically in lectures and then illustrated
in mandatory laboratory exercises which include the design of a real-time control system for a basic
automation system.

The course covers the following:

- transducers for measuring temperature, light, level, pressure, flow, and position

- actuators, sensors, and architectures for controlling electromechanical systems

- modelling elements such as electric motors, gearboxes, and robotic arms

- the use of CAD to produce schemes, drawings, and other types of documentation related to control
cicuits

- the use of PLC, DCS, HMI, and SCADA

- communication systems (CANbus, PROFIbus, and PROFInet) and communication protocols (TCP/IP
and UDP) in automation

- industrial standards

Reading List
See separate document.

Examination
Assessment is based on mandatory laboratory assignments and a written exam.

Grades
One of the grades 5 (Pass with Distinction), 4 (Pass with Some Distinction), 3 (Pass), U (Fail) is awarded
in the examination of the course.

Quality Assurance

Follow-up relating to learning conditions and goal-fulfilment takes place both during and upon completion
of the course in order to ensure continuous improvement. Course evaluation is partly based on student
views and experiences obtained in accordance with current regulations and partly on other data and
documentation. Students will be informed of the result of the evaluation and of any measures to be
taken.

Course Certificate
A course certificate will be provided upon request.

Additional information
The local regulations for studies at the Bachelor and Master levels at Karlstad University stipulate the
obligations and rights of students and staff.



