
 

Electrical and Automation Engineering, Fall 2018 – Spring 

2019, modules and courses inside modules. 

Period 1: 27.8.2018 – 26.10.2018 

MODULE INTRODUCTION TO AUTOMATION ENGINEERING 

This module introduces the study environment and the structure of studies. The 

module also establishes a base for the mathematics central to the technology and for 

electrical engineering. In addition, the module explores automated control 

mechanisms and the associated standards for descriptive methods. 

The module develops communication skills during the engineering project related to 

the field of automation. Completing the module provides students with knowledge 

of the core concepts of automation engineering and the basics of direct current 

technology, as well as the ability to work as a member of a project team. Students 

are able to use at least one CAD program. 

The module includes a first aid course and an introduction to work safety and 

laboratory work. 

MODULE SECTIONS AND CREDITS 

 Fundamentals of automation engineering and logic programming, 5 cr 

 Theoretical electrical engineering – DC, 2cr 

 Technical project and communication, 5 cr 

MODULE DISTRIBUTED ENERGY PRODUCTION APPLICATIONS 

Energy production applications of the future will be more varied, with local 

production rates set to increase. This requires energy distribution systems to have 

flexibility and intelligence. The module explores wind and solar energy production, 

with an eye on solar panel, wind power and solar collector technology. The odule’s 
implementation is practical and in a partially or completely project-like format. 

Completing the module provides students an understanding of the effects of a 

distributed system on the operation of energy production applications and the ability 

to make use of metrology and control technology methods in designing and 

optimising the system. Students are able to choose the necessary equipment and 

control systems for a small power plant and have a control on authentic labour 

market communication situations. 

MODULE SECTIONS AND CREDITS 

 Distributed Energy Production Systems, 6 cr 

 Direct Current Technologies, 1.5 cr 

 Optimisation of Energy Production, 3 cr 

 Energy Production Project, 3 cr 
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MODULE DISTRIBUTED PRODUCTION OF ELECTRIC POWER AND ENERGY METERING 

The module explores the production methods of electrical energy, power transfer 

and distribution systems and the core installation components of the distribution 

system. 

Completing the module provides students with knowledge on the structure of the 

electric power production and distribution network and the ability to solve its 

related mathematical and physical parameters as well as choose and dimension 

distribution network components and cabling. 

Additionally, students have a control on the basic measurements of power 

engineering and are aware of the basics of electrical installations in buildings. 

Students have the ability to complete a group exercise that is required by the thesis 

process. Students have the necessary data acquisition skills to work efficiently and 

improve their professional skills. 

MODULE SECTIONS AND CREDITS 

 Power Engineering, 5 cr 

 Power Metrology, 2 cr 

 Electrical Installations, 1.5 cr 
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Period 2: 29.10.2018 – 21.12.2018 

MODULE PROCESS AUTOMATION 

The module explores the automation of continuous processes, instrumentation and 

application design as well as the implementation of automation applications. 

Completing the module provides students an understanding of the core physical 

phenomena required for designing process automation, and they are able to plan 

and implement the basic metrological solutions of process automation. 

Students are aware of the mathematical background required in designing process 

automation applications, know the most important instrumentation and bus 

technology solutions, are aware of the core features of the automation system used 

for process control and are able to create a small-scale automation application in the 

system. 

MODULE SECTIONS AND CREDITS 

 Fieldbus and Automation System, 6 cr 

 Process Measurements and Instrumentation, 3.5 cr 

MODULE AUTOMATION APPLICATIONS IN SMART HOME 

The module explores the different building control systems and the new ways they 

allow for implementing smart controls as well as energy saving solutions. The course 

also e plo es a ious i eless o t ol te h ologies a d uildi gs’ e ote o t ol 
possibilities. 

Completing the module provides students the ability to program building control 

systems and an understanding of their remote control possibilities. They will have 

knowledge of the most common wireless control technologies and general building 

cabling and the related information security solutions. 

If necessary, module can be implemented in part or in whole as a project. 

MODULE SECTIONS AND CREDITS 

 Laboratory Exercises, 7 cr 

 Wireless Technologies and Premises Cabling, 3 cr 

 Building Automation Solutions, 5 cr 

MODULE PRACTICAL AUTOMATION APPLICATIONS 

The module applies the knowledge and skills of the Introduction to Automation 

Engineering module to laboratory work while continuing to introduce the basics of 

engineering, mathematics, and, in the sections covering theoretical electrical 

engineering, the principles of alternating current circuits. Students also learn to use 

innovation methods for solving engineering problems. 

After completing the module, the student is able to implement and document small 

automation applications and to present and document technical projects in English. 

In addition, the student learns to use innovation methods to solve a technical 

problem. 
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MODULE SECTIONS AND CREDITS 

 Automation engineering laboratory work, 5 cr 

 Theoretical electrical engineering - AC, 3 cr 

 English, including a development project, 4 cr 

MODULE MAINTENANCE 

After completing the module, the student knows the core concepts of maintenance 

and can apply them in practical situations using the production information systems. 

The student knows the importance of maintenance for the economic activity of the 

production plant, manages the reliability-focused maintenance, is able to use and 

utilize the maintenance system on a real site and is able to implement a 

maintenance application for the company's production process. 

MODULE SECTIONS AND CREDITS 

 Maintenance information system, 5 cr 

 Maintenance economics, 5 cr 

 Reliability centered maintenance, 5 cr 
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Period 3: 14.1.2019 – 15.3.2019 

MODULE APPLIED METROLOGY 

Measuring systems are continually becoming more complex, and their importance in 

enabling data gathering and the control of smart systems has increased. In the 

applied metrology module, the student is introduced to basic electrical engineering 

measurements and methods, the design and implementation of measuring 

procedures, choices between different measuring devices and sensors, and the 

analysis and reporting of results. The module deals with the importance of the 

choice, method and verification of the measuring procedures and provides an 

introduction to calibration and validation. In addition, the student is introduced to 

the analogue and digital components of electronics and some example applications. 

An introduction is also given to the basic concepts of differential and integral 

calculus. Applications for different technical fields are studied and the importance of 

differential coefficients and integral calculus as a modelling tools are highlighted. 

The physics section covers the SI system and magnitude calculus, and gives an 

introduction to the basics of kinematics and dynamics using practical examples. 

After completing the module, the student has learnt to give reasons for their chosen 

measuring procedure, analyse the results and specify the margin of error using 

mathematical procedures. They are able to plan and carry out the measurements 

reliably, choose devices needed for the task, and analyse and report on the results 

according to standard practice. They understand the operation of a simple electrical 

circuit and are able to verify its functioning using basic measuring devices. 

The student is able to communicate, both verbally and in writing, in working 

environments and tasks of the field of automation. They are able to design and 

implement a technical report. 

MODULE SECTIONS AND CREDITS 

 Electronics, metrology and technical reporting, 8 cr 

 Differential and integral calculus, 3 cr 

MODULE APPLIED PROGRAMMING 

Co pleti g the odule p o ides stude ts ith a a e ess of the s ste ’s 
technology and the ability to apply it in engineering problems as well as using the 

application development environment in practice. Students have a command of the 

core mathematical skills relating to the module. Students are able to observe the 

core physical phenomena in practice and to document the results. 

MODULE SECTIONS AND CREDITS 

 Embedded systems, 7 cr 

 International Project and Innovation 1, 1,5 cr 

MODULE ADVANCED AUTOMATION TECHNOLOGIES 

The module explores the applications of control technology, robotics, machine 

vision, artificial intelligence and simulations on automation design and 
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implementation. Completing the module gives students the ability to use the 

possibilities of simulation in designing robotics or control applications. 

Students are able to design and implement a machine vision application using 

software. They are able to identify and select the application-appropriate control 

structure and algorithm as well as use applications to support the design and 

implementation. They are able to choose the appropriate equipment for the control 

system implementation. 

MODULE SECTIONS AND CREDITS 

 Machine vision, 4 cr 

 Robotics, 3 cr 

 Control Engineering, 3 cr 

 Simulation and Visualisation, 3.5 cr 
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Period 4: 18.3.2019 – 10.5.2019 

MODULE AUTOMATION DESIGN PROCEDURES 

This module explores the design of automation processes and the related electrical, 

instrumentation and application design. An essential part of automation design is 

programming and process management. 

Completing the module provides students with an understanding of the core physical 

phenomena required for designing process automation, and they are able to plan 

and implement the ordinary metrological solutions of process automation. They 

understand the technical control procedures needed for application design and the 

most important instrumentation solutions, and can produce the relevant 

documentation. 

The student is able to draw and interpret P&I diagrams. They understand the basic 

features of an automation system used for process management and are able to 

make use of design work development environments when designing small 

automated applications. 

MODULE SECTIONS AND CREDITS 

 Design environments for electrical design, 2 cr 

 Instrumentation and process measurements, 4 cr 

 Automation, software and control technology, 7 cr 

MODULE AUTOMATION AND ELECTRICAL WIRING DESIGN 

The module explores the design of building electrification as well as industrial 

electrical and instrumentation design by using various CAD software. 

Completing the module provides students with the ability to use CAD software to 

design various electrical applications. They have a control of frequency and time 

level calculation methods and are aware of their importance for electrical systems. 

MODULE SECTIONS AND CREDITS 

 Industrial Electrical and Instrumentation Design, 4 cr 

 International Project and Innovation 2, 1,5 cr 

 Building Electrical Design, 3 cr 

 Design Project, 3 cr 

MODULE PRODUCTION AUTOMATION DESIGN 

The module explores the design and implementation of automation in piece goods 

production. Completing the module gives students knowledge on the control and 

management implementation methods of the production process. They are able to 

pla  the ope atio  a d e uip e t o figu atio s of the p odu tio  p o ess’s o t ol 
system. 

Students are able to create a small-scale production automation application for the 

control system as well as test and simulate its operation in practice. They are aware 

of the features of typical production automation sensors and are able to use them in 
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their automation application. Students are aware of the benefits of bus technology in 

systems integration. 

The module is implemented as a project. 

MODULE SECTIONS AND CREDITS 

 Control Systems and Equipment, 5 cr 

 Data Transfer, Networks and Production Automation, 5 cr 

 Measurements and Controls, 5 cr 


