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1 Formal Data 

1.1 Name and contact details 
 

 Name of the Degree Programme  
(Finnish) 

Sähkötekniikan koulutusohjelma 
- tekniikan kandidaatti 
- diplomi-insinööri 

Name of the Degree Programme  
(English) 

Degree Programme in Electrical Engineering 
- Bachelor of Science (Tech.)            
- Master of Science (Tech.)  

Language of instruction Finnish 

Contact person Professor Pertti Silventoinen 
pertti.silventoinen@lut.fi 
Mobile +358 40 774 9930 
Fax + 358 5 621 6799 

Web address www.lut.fi 
  

  
The site of execution of the Degree Programme in Electrical Engineering is the Department of Electrical Engineering 
at Lappeenranta University of Technology. The Department of Electrical Engineering belongs to the Institute of 
Energy Technology (LUT Energy) that operates under the administration of the Faculty of Technology.  LUT Energy 
brings together the energy related education and research at Lappeenranta University of Technology.  LUT Energy 
coordinates three degree programmes: Electrical Engineering, Energy Technology and Environmental Engineering. 
LUT Energy is the largest education and research organisation in the energy sector in Finland. 

 

1.2   Classification within the more research-oriented profile 
 

The Master’s degree in Electrical Engineering is classified as ”more research-oriented”. 
 
1.3   Classification as consecutive 
 

The Master’s degree in Electrical Engineering is consecutive to the Bachelor’s degree in Electrical Engineering. 
  

1.4   Degrees to be awarded 
 

The degrees to be awarded in the Degree Programme in Electrical Engineering are Bachelor of Science (Tech) in 
Electrical Engineering and Master of Science (Tech) in Electrical Engineering. The Universities Act (558/2009) 
(Enclosure 6.1) and the Government Decree on University Degrees (794/2004) (Enclosure 6.2) grant the right to 
award these degrees to Lappeenranta University of Technology1

 
. 

 
                                                                 
1 As a result of the implementation of the Bologna process in the Finnish Universities, the present degree structures have been effective since 2005. 
The transition period (terminated 31 July 2010) to the new curricula has naturally had its effects on various statistical data, which has to be taken 
into account when interpreting these data.  

mailto:pertti.silventoinen@lut.fi�
http://www.lut.fi/�
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1.5   Standard period of study 
 

The extent of studies required for the Bachelor of Science degree is 180 ECTS credits, and 120 ECTS credits for the 
Master of Science degree. In the Degree Programme in Electrical Engineering, the Bachelor’s degree programme can 
be completed within the period of three years, and the Master’s degree programme in two years. The extent and 
the standard periods of study of the Degree Programme in Electrical Engineering are in accordance with the 
requirements of the Finnish law (Enclosure 6.2, Government Decree on University Degrees 794/2004).  

 

1.6   Commencement of studies 
 

The Degree Programme in Electrical Engineering can be commenced in every intake semester. The courses being 
offered are coordinated to ensure this. The primary tool is the coordinated scheduling of the courses. The obligatory 
courses included in the Bachelor’s and Master’s degree studies are lectured every year. 

  
The academic year of the University starts on 1 August and ends on 31 July. The academic year is composed of two 
semesters; the autumn semester and the spring semester. Both semesters are divided into two periods that each 
last for seven weeks. The curriculum presents how the courses forming the Degree Programme in Electrical 
Engineering are divided between the study years, and they are scheduled accordingly.  

 

1.7   Fees/charges 
 

Education leading to a university degree and the entrance examinations relating to student admission shall be free 
of charge for the student (Enclosure 6.1, Universities Act 558/2009). 

  
The students of Lappeenranta University of Technology must register each academic year as attending or non-
attending. Each student who wishes to take part in lectures, assignments, examinations or other forms of teaching 
must register as attending and pay the Student Union membership fee 103 €/a. This fee covers, for instance, the 
health care of the students.  

2    Objectives and Demand – Reason for Establishing the Programme 

2.1   Educational objectives and competency profile 

2.1.1   Overall objectives of the applicant degree programme 

In this report, a holistic approach is taken to the general educational objectives of the Degree Programme in 
Electrical Engineering; with minor exceptions, the objectives apply for both Bachelor’s and Master’s degrees. The 
objectives of the Degree Programme in Electrical Engineering are in accordance with the strategic goals of the 
University. The educational objectives of the Degree Programme reflect the mission of Lappeenranta University of 
Technology (Enclosure 7, LUT Strategy 2013, p. 4), according to which energy efficiency and the energy market are 
the university’s strategic areas of expertise. 
  
For both the Bachelor’s and Master’s degrees, the superordinate educational objectives and learning outcomes are 
described in detail in the Objectives Matrix Model 1 (Enclosure 4) and in the Study Guide (Enclosure 3, Module 
Handbook, p. 66), which is published on the university web pages.  
http://www.lut.fi/fi/lut/studies/tools/studyguide/Sivut/Default.aspx 
The educational objectives are accessible to the relevant interested parties, especially the teaching staff and 
students, but also any other parties interested in the educational content of the Degree Programme. The 
educational objectives of the Degree Programme are defined in the Study Guide as follows: 

  
The objective of the Degree Programme in Electrical Engineering is to train Bachelors and Masters of Science for 
the needs of industry, research institutions, businesses and public administration within the field of electrical 
engineering. A person who has taken the degree of Bachelor of Science in Electrical Engineering is able to 

http://www.lut.fi/fi/lut/studies/tools/studyguide/Sivut/Default.aspx�
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demonstrate the essentials of science and the fundamental laws in electrical engineering, apply his/her skills in 
work and follow the development in the field. The Master’s Degree Programme in Electrical Engineering provides 
a holistic view of the modern electronic and power systems and their technological development. 

  
A Master of Science in Electrical Engineering is able to work independently and scientifically, acquire information 
and formulate solutions to complex problems and tasks. He/she has an ability to work as a member of team, is 
able to organise, carry out and lead projects and has the required communication skills. A Master of Science is 
aware of ethical aspects of the field and its effects on society, and is capable of critically assessing the future 
prospects of the field.   

  
According to his/her choice, a person who has taken the degree of Master of Science in Electrical Engineering is 
able to demonstrate in-depth knowledge in electrical drives technology, embedded systems, electronics or 
electricity market. A Master of Science in Electrical Engineering is able to apply the essential theories of electrical 
engineering to practical electrotechnical and electronics applications. A graduate from the Degree Programme is 
able to apply his/her knowledge in jobs in product development, research and marketing as well as in 
management of these. The Degree Programme also prepares a student for postgraduate and independent 
studies. In addition to technical competences, a student may complement his/her professional skills by business 
studies. For those interested in establishing an enterprise, there is an opportunity to include suitable studies in 
business in the degree. For students interested in foreign languages and international affairs, the university 
provides a large array of language studies as well as excellent opportunities for student exchange and training 
abroad. 

  
The educational objectives are a result of continuous, years-long development work conducted by the teaching staff 
of the Degree Programme. The educational objectives are assessed and updated on a yearly basis. The objectives of 
the Degree Programme are oriented towards currently foreseeable specialist developments. These objectives are 
further described in detail under the major and minor subjects.  

2.1.2   Description of the learning outcomes to be attained during the course of study (knowledge, skills and 
competences) 

The educational objectives set for graduates of the B.Sc. and M.Sc. degree programmes are described in general in 
section 2.1.1 above (indented paragraphs). These general objectives are essentially supported by the LO descriptions 
described in sections 2.1.2.1–4 below for each major and minor subject (the very same information being available 
in the Study Guide, Enclosure 3, Module Handbook, pp. 67–68). Thus, the overall educational objectives and learning 
outcomes (and thereby the competency profiles) comprise three-level information about the Degree Programme: 
first, the educational objectives are defined at the degree level (p. 66; see 2.1.1 above) for both the Bachelor’s and 
Master’s degree; second, the objectives set for the degree studies are described (general studies, major and minor 
subjects categorised into obligatory and elective studies), and finally, the actual courses constituting these studies 
are described in terms of year and period, learning outcomes (LO), content, modes of study, evaluation, study 
materials and prerequisites (pp. 67–80). 
  
The targeted learning outcomes are accessible to the relevant interest parties (students, staff) on the university web 
pages. The learning outcomes are established and can thus be referred to for instance in internal quality assurance.   
  
The learning outcomes are in agreement with the targeted level of qualification. As the majors and minors 
essentially contribute also to the general LO of the degree programmes, the descriptions of the learning outcomes 
defined individually for each major and minor subject of the Bachelor’s degree and the Master’s degree are 
presented in sections 2.1.2.1–2.1.2.4 below (see also Objectives Matrix Model 2, Enclosure 4).   

2.1.2.1   Major subjects for the Bachelor’s degree in Electrical Engineering 

Below, the LO descriptions of the major subjects for the Bachelor’s degree in Electrical Engineering are given 
(Enclosure 3, Module Handbook, pp. 70–71). The major subjects are Electrical Engineering and Electronics and 
Electrical Energy Engineering.  
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1.  Electrical Engineering and Electronics  
After completing the major subject studies in Electrical Engineering and Electronics, the student is able to name 
and describe essential digital and analog electronics components and design and analyse simple analog and 
digital systems. Moreover, the student is able to identify and describe the essential instructions and regulations 
concerning safety in electrical installations and electromagnetic compatibility. The student is also able to 
describe the operation and control of typical electrical machines. 

 

2.  Electrical Energy Engineering  
After completing the major subject studies in Electrical Energy Engineering, the student is able to name and 
describe modes of operation and cost accounting methods related to generation, transmission, distribution and 
use of energy. The student is able to describe the operation and control of typical electrical machines. Moreover, 
the student is able to identify and describe the essential instructions and regulations concerning safety in 
electrical installations and electromagnetic compatibility. In the elective studies, the student may complement 
his/her studies with studies for instance in energy technology and electronics.   

2.1.2.2   Minor subjects for the Bachelor’s degree in Electrical Engineering 

Below, the LO descriptions of the minor subjects for the Bachelor’s degree in Electrical Engineering are given 
(Enclosure 3, Module Handbook, p. 72). The minor subjects are Control Engineering and Signal Processing and 
Electronics.   

  
1.  Control Engineering and Signal Processing  
In the minor subject of Control Engineering and Signal Processing, the student familiarises him/herself for 
instance with digital control, microprocessors and their programming. Upon completion of the minor subject, the 
student can design simple digital controllers and solve problems related to control engineering and signal 
processing by applying mathematical software applications. The student is able to describe the operation of 
microprocessors used in the embedded systems and program them in C language. The student can complement 
his/her studies for instance by elective studies in mechatronics, electronics and telecommunications. 
  
2.  Electronics 
After completing the minor subject studies in electronics, the student is able to use the essential electronics 
measuring instruments and solve simple theoretical and practical problems related to prototype construction of 
analog and digital electronics. The student is able to describe the structure and operation of microprocessors and 
the essential design tools associated with them. The student can explain the propagation of radio waves and 
recognise the most relevant transmission paths and antenna types. In the elective studies, the student can 
concentrate for instance on optoelectronics or microelectronics.  

2.1.2.3   Major subjects for the Master’s degree in Electrical Engineering 

Below, the LO descriptions of the major subjects for the Master’s degree in Electrical Engineering are given 
(Enclosure 3, Module Handbook, p. 67–68). The major subjects are Embedded Systems, Applied Electronics, Electrical 
Drives and Machines and Electricity Market and Power Systems. 

  
1.  Embedded Systems 
A Master of Science specialised in embedded systems is able to design and develop embedded systems and 
apply the principles of automation and communication systems and digital signal processing to work. Upon 
completion of the studies in embedded systems, the student will be able to work in various positions related to 
industrial and consumer electronics as well as design of automation and communication systems.   
  
2.  Applied Electronics 
After the studies in industrial electronics the student will be able to work in design and research tasks related to 
analog electronics and analog signal processing. A Master of Science specialised in industrial electronics may find 
employment in various specialist, sales and design jobs. 



5 
 

 
 

3.  Electrical Drives and Machines  
Upon completion of the major studies in Electrical Drives and Machines, a graduate in electrical engineering will 
be able to work in the tasks of design and control of electromechanical and electromagnetic equipment. In 
addition to traditional industrial electrical drives, a M.Sc. specialised in electrical drives and motors can be 
engaged with power generation (e.g. wind power), mobile work machinery and electric vehicle systems. A M.Sc. 
may also operate within the context of modern electrical drives systems aiming to improve the energy efficiency 
of the systems and to reduce their environmental strain. 

  
4.  Electricity Market and Power Systems 
Upon completion of the major studies in Electricity Market and Power Systems, the student will be able to 
demonstrate knowledge and skills in both technology and business: the major subject studies cover topics 
related to electricity transmission and distribution technology and business, the operation of wholesale and 
retail markets of electricity and the effects of emissions trading on the electricity market. A Master of Science 
specialised in Electricity Market and Power Systems may find employment in a wide variety of jobs: potential 
employers are for instance electricity distribution companies, energy companies, electrotechnical industry, 
information system suppliers, consulting agencies and energy-intensive industry in general.   

2.1.2.4   Minor subjects for the Master’s degree in Electrical Engineering 

Below, the LO descriptions of the minor subjects for the Master’s degree in Electrical Engineering are given 
(Enclosure 3, Module Handbook, p. 78–80). The minor subjects are Power Electronics and Electrical Drives, 
Communications Electronics, Embedded Systems, Applied Electronics and Control Engineering. 

  
1.  Power Electronics and Electrical Drives 
Upon completion of the minor subject studies in power electronics and electrical drives, the student may find 
employment for instance in product development tasks in the domestic power electronics and electrical drives 
industry.  
  
2.  Communications Electronics 
Upon completion of the minor subject studies in Communications Electronics, the student has acquired basic 
knowledge of digital data transfer and related data transfer methods, media and protocols. After completing the 
minor subject studies, the student will be able to apply digital data transfer methods for instance to embedded 
systems.  
  
3.  Embedded Systems 
After completing the minor studies in Embedded Systems, the student can design and implement program-based 
electronic devices. In this minor subject, the student can choose courses in embedded systems, control 
engineering and digital signal processing. A student who has completed the minor subject studies in Embedded 
Systems is able to implement different systems with microprocessors or programmable logic circuits. 
  
4.  Applied Electronics 
After completing the minor subject studies in Applied Electronics, the student can apply the most relevant 
electronics design tools and use basic measuring equipment in electronics product development and research 
work. The student will be able to use basic analog electronics components for instance in signal processing 
applications and apply modern analog electronics in the design of electronic devices and systems.  
  
5.  Control Engineering 
In the minor subject studies in Control Engineering, the student focuses, according to his/her choice, on digital 
control design, nonlinear systems and their control and/or automation technology. The student can complement 
the studies with suitable courses in mathematics. After successfully completing the minor subject, depending on 
his/her specialisation, the student will be able to design digital controllers and implement them with a 
microprocessor and analyse nonlinear systems and design simple controllers for them. After the studies in 
automation technology, the student will be familiar with automation equipment and will be able to apply them 
in process control.  
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2.1.3   Objectives of individual modules 

The learning outcomes (LO) are defined both for each major and minor subject and for individual courses in the 
Study Guide (Module Handbook), which is available on the university web pages. The descriptions of subjects and 
courses (modules) are written systematically and presented in a uniform manner for all subjects and courses. The 
wording of learning outcomes is consistent (verbs, other vocabulary used to describe skills, knowledge and 
competences acquired in the courses) and selected according to the prevailing LO terminology. Therefore, the 
targeted competences are clear to all students equally in all major and minor subjects (Enclosure 4, Objectives 
Matrices).  

2.1.4   Professional focus, research focus, industrial placements, interdisciplinary cooperation, professional 
qualification of graduates 

The competency profiles described in detail for each major and minor subject for the Master’s degree correspond to 
the targeted employment opportunities defined for the Degree Programme in the Study Guide. The employment 
opportunities are defined as follows (p. 66): 

  
Upon completion of the M.Sc. studies in Electrical Engineering, the students will be able to demonstrate effective 
skills in problem solving in various situations; consequently, the graduates in Electrical Engineering have easily 
found employment. Alternative jobs and careers for Masters of Science in Electrical Engineering are for instance: 
  
·    design and product development: electrical design engineer, product development engineer, software 
engineer/specialist, electronics design engineer 
·   production and operation: service engineer, supervisor of electrical works, automation engineer, power system 
planning engineer 
·     management: project manager, managing director, production manager, country manager, service manager, 
branch manager 
·   sales and marketing: marketing manager, technical sales person, sales manager, key account manager 
·    research: researcher, research manager, senior research scientist 
·   specialist tasks: system specialist, patent engineer, wind power specialist, development manager, methods 
specialist 

  
The courses in the Degree Programme involve laboratory and project work as well practical training in order to 
provide adequate connection to professional practice and to prepare students to commence work in existing or 
foreseeable professional fields. The courses in the degree structure are also closely linked to research conducted in 
the department and provide a path to post graduate studies.  Moreover, a large majority of Bachelor’s and Master’s 
theses are completed in cooperation with industry in various projects either at the university or in companies, and 
thus provide a link to the professional field and a path to future employment in specialist tasks in these research 
areas. 
  
The obligatory general studies in the Bachelor’s degree include 2 ECTS credits of practical training. The obligatory 
general studies in the Master’s degree include 2 ECTS credits of practical training. The Master’s degree may include 
10 credits of practical training at maximum. The number of credits exceeding this limit are categorised as elective 
studies in the degree.  

2.1.5   Target enrolment/targeted student-staff ratio  

The Board of the University decides the entry requirements and the number of new entrants accepted to the 
University’s degree programmes. The University Rector makes the decision on the approval of new entrants to the 
degree programmes.  
 
At minimum, the targeted number of Master’s degree graduates is 40/a in the degree programme; for this number 
of students, it is economically feasible to maintain a unit of education within the university. Further, the objective at 
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the Department is that 8 to 10 students per professor graduate annually2

 

. This guarantees that all the essential 
courses, both in the major and minor subject, can be provided continuously in the degree programme. 

2.2      Demand 

2.2.1   Target group 

LUT Energy, which hosts the degree programmes in Electrical Engineering, Energy Technology and Environmental 
Engineering, has a coordinated communication and marketing strategy. Directed operation in communication and 
marketing issues has been a custom of the Department of Electrical Engineering for over a decade, and it has now 
been made a custom of LUT Energy as well. 

  
The head of LUT Energy and the leaders of the different laboratories of LUT Energy form a steering group to provide 
the communication and marketing personnel high-level support with decision making power. Persons in charge of 
the communication and marketing activities are members of the steering group. The steering group meets once a 
month. 
  
The communication plan of LUT Energy concerns issues such as in which media, how often and with what kind of a 
message LUT Energy wants to appear. The goal is to increase LUT Energy’s recognition as a well-known expert in the 
field of research and education. 
  
The marketing activities of LUT Energy are targeted to young people at the age of 14–19. For instance, LUT Energy 
has a national TV campaign during the spring application period to the degree programmes. In approaching its target 
group, LUT Energy receives support from the Communication Unit of Lappeenranta University of Technology. The 
Unit’s main tasks are to maintain media contacts, coordinate the student visits to targeted high schools and fairs, 
and decide on the general face of the University. 
  
LUT Energy also has direct contacts and cooperation with high schools and comprehensive schools in Eastern 
Finland. One form of cooperation is the courses organised on continuous basis for schoolboys and schoolgirls at 
university premises. Feedback is collected systematically through web inquiries to further develop the cooperation. 
  
The Degree Programme has maintained a specific teaching laboratory in physics for this purpose for over a decade. 
The teaching laboratory was facilitated by ABB, which is one of the key industrial partners of the Department of 
Electrical Engineering. About 800 schoolchildren visit the laboratory each year. The pupils come from schools that 
are within the distance of approximately 100 km from the University. The travelling expenditures are covered by the 
Finnish Technology Industries, which is another long-term partner of the Department of Electrical Engineering.  
  
The Degree Programme also provides a second-year upper secondary school students an opportunity to take part in 
a basic electronics course. The course is mainly carried out on the web. Face-to-face teaching is organised twice a 
year at the university premises. About 35–55 students from 7–11 different schools take the course each year. By 
passing the course, students obtain credits that are valid in university studies in Lappeenranta University of 
Technology.  

2.2.2   Placement of graduates in the labour market 

Statistics concerning the placement of graduates on the labour market are collected systematically by Lappeenranta 
University of Technology. Graduates from the Degree Programme in Electrical Engineering place well in the labour 
market; immediately after graduation approximately 60–80 % of the graduates have jobs, and after five years the 
figure is close to 100 %. As the bachelors graduating from the Degree Programme typically continue in the Master’s 
degree programme and do not enter the labour market with the B.Sc. degree, there are no covering statistics available 
on the matter so far. The Bachelor’s degree is also still rather unknown in the Finnish industry, which has its influence 
on the employment opportunities and demand for bachelors of science. 
 
                                                                 
2 There is also approx. one associate professor per each professor at the Department (Enclosure 1) contributing to student supervision and 
teaching. Furthermore, the principle at the Department is that “every teacher researches and every researcher teaches”. Accordingly, at least 50 % 
of the doctoral students participate constantly in teaching activities. 
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Tables 1 and 2 illustrate employment rates and regional placement of graduates; the figures are based on graduate 
surveys. It is emphasised that there is significant annual variation in the numbers of respondents (NR), the 
percentages being thus only indicative. 
 
Table 1. Employment rate (%) 

Employment rate (%) 2009 2008 2007 2006 2005 
 NR % NR % NR % NR % NR % 
immediately after graduation 39 66.7 37 78.4 45 55.6 37 75.7 29 62.1 
5 yrs after graduation, statistics 
available only for 2007 and 2008 

   88  100     

 
Table 2.  Placement of graduates by geographic regions (%) 

Geographic region 2009 2008 2007 2006 2005 
South Karelia* 57.7 51.7 36.0 39.3 55.6 
North Karelia*  3.4    
South Savo*  3.4 4.0 10.7  
Uusimaa* 19.2 27.6 36.0 21.4 16.7 
Kymenlaakso* 3.8 3.4 4.0 7.1  
Päijät-Häme*  3.4    
Other 15.4 6.9 20.0 21.4 5.6 
* The regions are all located in southern and eastern parts of Finland. LUT is sited in South Karelia, the other regions 
(except Päijät-Häme) are neighbour provinces.  

 
Companies employing M.Sc. (Tech) graduating from the Degree Programme are found for instance in industrial 
electronics (ABB, Vacon, The Switch) and electric power systems (electricity distribution companies, energy 
companies).   

2.2.3   Demand from industry 

The fields of education of the Finnish universities are defined by the Ministry of Education and Culture. The Board of 
Lappeenranta University of Technology decides the number of new entrants, and the criteria of acceptance to each 
degree programme. The contents of the degree programmes are decided by those in charge of the programmes. 
  
In the Degree Programme in Electrical Engineering, the content of the Degree Programme is determined on the basis 
of the general requirements concerning the education of electrical engineers, and the needs and expectations of the 
electrical industry. The industrial cooperation carried out in the research project provides a forum of information 
exchange about the needs and expectations of the industry regarding the education of electrical engineers. 
  
The strongest way for the industry to signal its educational needs is to endow a professorship to a university. The 
Department of Electrical Engineering has an endowment professorship in Electricity Trading. The endowment has 
been made by the Finnish Electricity Association Sener for the period of 2006–2011. The Department of Electrical 
Engineering obtained the professorship through competitive selection. The electricity industry had identified an 
educational gap in Finland in the field of electricity markets and power systems, and the industry asked the Finnish 
technical universities how they would fill the acknowledged gap. The Department of Electrical Engineering at 
Lappeenranta University of Technology won the competitive bidding. The endowment professorship covers the 
salary of one full-time professor and one full-time assistant for the period of five years.  

3         Educational Process 

3.1      Entry and Admission Requirements 

3.1.1   Entry requirements for Bachelor’s degrees 

Rector decides annually the selection process and basis of the selection criteria of the prospective students after 
hearing the opinion of the faculties. In practice student selection into the Bachelor’s degree is mainly organised by a 
joint universities application system, DIA (joint application to Studies of Bachelor and Master of Science in 
Technology). This joint application system is common for seven technical universities in Finland. The joint application 
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system is coordinated by a joint application committee. This process enables an applicant to apply for five degree 
programmes in order of preference in one or in several technical universities using the same application form and 
examinations. The applicant may accept only one student place in degree education in a given academic year.  
  
Prospective students applying in the Bachelor’s degree are:  

·   Applicants who have completed the Finnish matriculation examination or who have completed the Finnish 
matriculation examination and received a blue certificate.  
·    Applicants who have completed the EB, IB (European and International Baccalaureate) or Reifeprüfung degree 
(from die Deutsche Schule Helsinki).  
·   Applicants who will complete the EB or IB or Reifeprüfung degree either in Finland or abroad during the 
application year. These applicants must include their degree certificate or a certificate of participation in the 
respective examination from their school with their application form.  
·   Applicants who are not upper secondary school graduates but who have completed a polytechnic higher 
vocational degree, vocational polytechnic degree or at least a three-year vocational degree.  
·    Applicants from other Nordic countries who are eligible for application.  
·   Applicants who have not completed upper secondary education in Finland are eligible to apply for Bachelor’s 
degree courses if they are eligible for to study at a university in their own country. 
  

The students can be selected in DIA by their success in the Finnish matriculation examination or by their success in 
the matriculation examination and the entrance examinations or by only the success in entrance examinations. The 
entrance examinations are organised by the joint application procedure. The entrance examination is based on the 
Finnish upper secondary school curriculum in mathematics, physics and chemistry. Prospective students must pass 
the entrance examination to be selected even if there are fewer applicants than places attained. This guarantees 
minimum knowledge level in science of all selected students.  
  
To be selected by success in matriculation examination the prospective student must have at least grade C in physics 
or chemistry and passed advanced course in mathematics or he/she must have at least M in advanced course in 
mathematics. Up to 40 % of the applicants accepted into degree can be selected based on their success in the 
matriculation examination. DIA organises also this selection. The results are communicated to the applicants before 
the entrance examinations and students accepted based on their success in the matriculation examination are not 
allowed to participate in the entrance examinations. 

3.1.2   General/specialised variant of the higher education entrance 

Specialised variants of the higher education entrance in Bachelor’s degree programmes at Lappeenranta University 
of Technology are defined in a specific Study Guide that is available on the university web pages. For instance, in the 
Degree Programme in Electrical Engineering, the following entrance criteria apply: 

  
·        Success in specific contests in the fields of mathematics or natural sciences; 
·        Studies in the Open University (after performing 30 ECTS including 16/19 ECTS mathematics and  

    5 ECTS physics, average grade at least 2.0); and 
·        Completion of the specific forest industry line in upper secondary school.  

3.1.3   Industrial placements, work experience 

Students applying in the Bachelor’s degree are not supposed to have any former work experience or industrial 
placements; neither do they help in the applying process for the Bachelor’s degree.  

3.1.4   Foreign language skills, Finnish language skills 

Applicants who have obtained their compulsory education in a language other than Finnish shall provide a certificate 
of their language proficiency in the Finnish language. Applicants whose mother tongue is Finnish are exempted from 
this requirement. Sufficient proof of language proficiency can be demonstrated by completing the National 
certificate of Language Proficiency test at level 4 or above (= intermediate level, 6 being the highest).    
http://www.lut.fi/fi/lut/admissions/applying/masteroftechnology/graduate/Sivut/Default.aspx (in Finnish) 
 

http://www.lut.fi/fi/lut/admissions/applying/masteroftechnology/graduate/Sivut/Default.aspx�
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For the Bachelor’s or Master’s degree, a student has to demonstrate skills in Finnish and Swedish languages that are 
required of civil servants. In addition, a student must demonstrate skills in at least one foreign language that enables 
operating in an international context. A student who has received his or her basic education in some other language 
than Finnish or Swedish is not required to meet the first language criterion. A student can also be relieved of the first 
criterion by the Dean for some special reason. 

3.1.5   Aptitude tests 

The entrance examination contains mathematics, physics and chemistry as aptitude tests to engineering education. 

3.1.6   Entry requirements for Master’s degrees 

All students accepted in the Bachelor’s degree programme are also accepted in the Master’s degree programme.  
  
There are also several separate variants of entrance directly to the Master’s degree programmes. Applicants should 
have a B.Sc. degree in the relevant field of study or in a closely related field. Also applicants with a Bachelor’s degree 
from Universities of Applied Science in a related field from a Finnish University of Applied Science (Polytechnics) are 
eligible to apply. The degree must be completed by the end of the application period. The programme applied for 
makes the final decision if the applicant’s previous degree is suitable.  
  
Prospective students applying and selected in the Master’s degree will prepare their personal study plans with the 
help of academic advisors. This personal study plan defines also the needed complementary studies for the student 
to be ready to take part in the Master’s level studies. The Master’s thesis project cannot be commenced (the topic 
for the thesis cannot be applied for) before completing the Bachelor’s degree. 

3.1.7   Transfers from/to the conventional system of qualification 

Recognition and assessment of prior learning is in use. If a student conducts studies in another university or 
educational institute in Finland or abroad, he/she can request the head of the degree programme to credit the 
studies taken elsewhere.  
  
A student can credit and replace study modules also by knowledge gained otherwise. Knowledge can be proved by 
an oral or written examination. Also portfolios are in use as a means to validate the prior gained knowledge.  
  

3.2      Course of study 

3.2.1   Curricular content 

Individual modules are clearly classified within ASIIN’s categories: all the courses of the Degree Programme in 
Electrical Engineering are listed consecutively starting from general studies to each major and minor subject in the 
Model Curricular Analysis (Enclosure 4).  
  
When assessing and developing the educational objectives of the Degree Programme in Electrical Engineering, 
special emphasis has been placed on linking the study modules, including general studies and major and minor 
subject, into coherent qualification profiles. The teaching staff updates and develops the curriculum (e.g. based on 
student feedback and course evaluations) on a yearly basis3

  
.  

The degree structure and curriculum support the attainment of learning outcomes and future employment by 
providing both the theoretical and practical knowledge and skills required of a Bachelor and Master of Science in 
Electrical Engineering. The attainment of the educational objectives is monitored by internal and external 
evaluations (Section 5).  

 

                                                                 
3 The degree programme has also been developed in the context of the national W5W project, which supported the implementation of the Bologna 
process in the Finnish Universities.  A working group of nine staff members participated in the project.    
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3.2.2   Orientation – national / international 

In the major and minor subjects in the Master’s degree, the language of instruction is English in part of the elective 
courses (the B.Sc. courses are instructed chiefly in Finnish). The students of national and international Master’s 
studies also have shared courses. The students of national Master’s studies are encouraged to make use of the 
University’s large number of cooperative international universities.  

3.2.3   Didactic concept/programme type 

The teaching methods applied in the Degree Programme in Electrical Engineering include lectures, classroom and 
laboratory exercises and assignments, project work and seminars. In the Degree Programme, practice-oriented, 
problem-based teaching methods are applied along with the scientific content in a wide variety of courses. The 
courses also involve group and project work, which train social competences of the students. Examples of such 
courses are Power Exchange Game for Electricity Markets, Laboratory Course in Electrical Engineering, Laboratory 
Course in Electrical Power Engineering, Laboratory Course in Control Systems and Signal Processing, 
Digital/Communication Electronics Project, Electronics Laboratory Course, Applied Electronics Project and Power 
Electronics Project course.  

  
To support the educational activities, the University publishes Teacher’s Quality Manual (Enclosure 8) that provides 
the teaching staff with guidance, for instance, on the following issues: 

  
·        Teaching planning 
·        Defining learning outcomes of a study course 
·        Determining the content of a study course 
·        Deciding the appropriate methods to evaluate the achievement of the learning outcomes 
·        Selecting suitable methods of teaching 

  
The Teacher’s Quality Manual (Enclosure 8) is designed to improve the quality of higher education and is available to 
all teaching staff at the University.  

3.2.4   Structure (programme structure, subjects offered, compulsory/core subjects, semi-elective subjects, minors, 
specialisation, modularisation) 

The structure of the Degree Programme in Electrical Engineering is defined in the Study Guide as follows (Enclosure 
3, p. 66): 

  
The Degree Programme in Electrical Engineering comprises two cycles, and its standard duration is five years. 
The first cycle takes three years and leads to a Bachelor’s degree. The second cycle leading to a Master’s degree 
takes two years. After the first cycle of the Degree Programme, the student will be able to demonstrate 
mathematical and scientific skills required in the studies in electrical engineering, and to show general 
knowledge on technology and on the basics of electrical engineering. The student will extend and deepen these 
skills and knowledge in the major and minor subject studies of the Bachelor’s degree. The major subjects in the 
Bachelor’s degree are: 

  
1.      Electrical Engineering and Electronics 
2.      Electrical Energy Engineering 

  
The student chooses his/her major subject of the Bachelor’s degree in the spring term of the second year of 
study. Regardless of the B.Sc. major subject chosen, the student may continue his/her studies to any major 
subject in the Master’s degree. The minor subjects offered by the Degree Programme in Electrical Engineering to 
the students of the degree programme/its own students are Control Engineering and Signal Processing and 
Electronics. It is also possible to choose a minor subject from other degree programmes. Hence, the modules and 
the degree structure provide an adequate range of (semi-)elective studies and contribute to the flexibility of 
individual study profiles and transfer of credits (Enclosure 3, pp. 72–73, 80).   
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Upon completion of the Master’s degree studies, the student will be able to demonstrate in-depth knowledge in 
his/her field of specialisation, that is, in the major subject. The student can also show that he/she has 
complemented this knowledge with minor subject studies according to his/her choice. The major subjects in the 
Master’s degree are: 

  
1.      Embedded Systems 
2.      Applied Electronics 
3.      Electrical Drives and Machines  
4.      Electricity Market and Power Systems  

  
The minor subjects offered by the Degree Programme in Electrical Engineering to the students of the degree 
programme/its own students are Power Electronics and Electrical Drives, Digital Electronics, Embedded Systems, 
Applied Electronics and Control Engineering. 

  
In the Degree Programme in Electrical Engineering, the structure of the Bachelor’s studies is the following: 

 

 
Bachelor’s degree in Electrical Engineering, 180 ECTS cr 

 
The Bachelor’s studies start with general studies. After completing the general studies, the student has acquired 
skills required in the major and minor subject studies: the general studies include for instance mathematics, physics, 
language and communication studies, studies in electrical engineering and practical training. The student chooses a 
major and minor subject, in which he/she develops his/her professional competences in electrical engineering. In 
addition to these, the Bachelor’s degree comprises a Bachelor’s thesis and a seminar (10 cr) and elective studies. 
  
After completion of the Bachelor’s studies, the student continues his/her studies in the Master’s degree programme. 
In the Degree Programme, the structure of the Master’s studies is the following:  

 
Master’s degree in Electrical Engineering, 120 ECTS cr 

 

C. Minor subject, 20 cr 

 

      
      

  

 

D. Elective studies, 10–20 cr 

Master’s 
thesis, 
30 cr 

A
. G

eneral studies, about 20 cr 

B. Major subject, about 
30 cr + Master’s thesis 

Electrical Drives and Machines 
Industrial Embedded Systems 
Applied Electronics 
Electricity Market and Power 

  

A. General studies, min. 
107 cr 

B. Major subject, about 35 cr 
Electrical Engineering and Electronics 
Electrical Energy Engineering 

D. Elective studies, 10 cr 

C. Minor subject, 20 cr 

 

     

 

 

 

Bachelor’s thesis & seminar 10 cr 
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The Master’s degree programme consists of general studies preparing for a professional career, including for 
instance mathematics, language and communication skills and practical professional training. In the major subject 
studies, the student acquires in-depth, detailed knowledge on electrical engineering and writes a Master’s thesis (30 
ECTS cr.) 
  
The programme structure, the modules of the degrees and module sizes (duration and number of ECTS credits) are 
described in detail in the Module Handbook (Enclosure 3, pp. 66–117).  
  
The maximum duration of courses (modules) is two semesters, and they are worth 1–10 ECTS credits, typically from 
2 to 6 credits (Bachelor’s thesis 10 credits, Master’s thesis 30 credits). 

3.2.5   Workload 

Courses that constitute the Degree Programme in Electrical Engineering are quantified according to the work load 
required. The basic unit is an ECTS credit. One ECTS credit equals 26 hours workload, including face-to-face teaching 
hours, individual studying, as well as preparation for and taking part in the examinations. 
 
The Degree Programme is composed so that by following the Study Guide (Module Handbook), the degrees can be 
completed within the standard period of study (i.e., it is possible to take 60 credits per year on average), and the 
maximum of 75 credits is not exceeded in any year (see Enclosure 4, Model Curricular Analysis).   
 

 The workloads for the Bachelor’s and Master’s Degrees are presented in detail in the tables below. Each semester 
consists of two periods, the whole academic year comprising four periods. 

The LUT Teacher’s Quality Manual provides guidance in the dimensioning of studies and on issues concerning the 
content analysis and workload and of the courses (see pp. 14–17 in Enclosure 8, Teacher’s Quality Manual). 
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Workload per the year of study and periods, Bachelor’s degree 

 
Workload per the year of study and periods, Master’s degree 
 

  
  

Major subject of 
Electrical drives & Machines   

Major subject of 
Embedded systems     

Major subject of 
Applied Electronics   

     Total 
1. 
period 

2. 
period 

3.  
period 

4. 
period Total 

1. 
period 

2. 
period 

3.  
period 

4. 
period Total 

1. 
period 

2. 
period 

3. 
period 

4. 
period 

1. 
year 

General & Major & 
Elective   22 12 12 12   12,5 10,5 16 16   15 13 15 15 

  Minor   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5 

Total   68 24,5 14,5 14,5 14,5 65 15 13 18,5 18,5 68 17,5 15,5 17,5 17,5 
2. 
year 

General & Major & 
Elective   7,5 11,5 15,5 7,5   10 10 12,5 12,5   9 9 12 12 

  Minor   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5 

Total   52 10 14 18 10 55 12,5 12,5 15 15 52 11,5 11,5 14,5 14,5 

  
120 

    
120 

    
120 

     

 
    

Major subject of  
Electricity markets and power 
systems/Electricity trading   

Major subject of  
Electricity markets and power systems/ 
Electricity distribution networks 

  
 

Total 1. period 2. period 3.  period 4. period Total 1. period 2. period 3.  period 4. period 

1. year 
General & Major & 
Elective   14 19,5 17 11,5   14 16 17 13 

  Minor   0 0 0 0   2,5 2,5 2,5 2,5 
Total   62 14 19,5 17 11,5 70 16,5 18,5 19,5 15,5 

2. year 
General & Major & 
Elective   9,5 9,5 7,5 11,5   7,5 7,5 12,5 12,5 

  Minor   5 5 0 10   2,5 2,5 2,5 2,5 
Total   58 14,5 14,5 7,5 21,5 50 10 10 15 15 

  
120 

    
120 

    

      
  

      
Major subject of 
Electrical Engineering & Electronics   

Major subject of Electrical 
Energy Engineering   

  
 

Total 1. period 2. period 
3. 
period 4. period Total 1. period 2. period 3.   period 4. period 

1. year General & Major & Elective   15,75 16,25 17,25 18,75   13,25 15,75 17,25 18,75 

  Minor                     

Total   68 15,75 16,25 17,25 18,75 65 13,25 15,75 17,25 18,75 

2. year General & Major & Elective   14,5 8,5 10,5 9,5   12 8 16 16 

  Minor   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5 

Total   53 17 11 13 12 62 14,5 10,5 18,5 18,5 

3. year General & Major & Elective   14 13 10 12   13,5 11,5 9,5 9,5 

  Minor   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5 

Total   59 16,5 15,5 12,5 14,5 54 16 14 12 12 

  
180 

    
181 
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3.2.6   Credit point system 

The average input of 1600 working hours needed for studies of one academic year correspond to 60 ECTS credits 
(Enclosure 6.2, Government Decree on University Degrees 794/2004). 
  
Obligatory industrial training of 2 and 2 ECTS credits is required for the Bachelor’s and Master’s degrees, 
respectively. For training, one ECTS credit equals two weeks' working as an employee. The employment contract has 
to be at least for 15 days (working periods shorter than this cannot be included in the training). 
  
Studies carried out in other universities or education institutions can be included in the degree. The decision of the 
acceptance is made by the head of the degree programme. 
  
More detailed description of the credit point system and inclusion of studies in other institutions is presented in the 
Regulations on Education and the Completion of Studies (Enclosure 5) of the University. 

3.2.7   Examinations 

Examinations are arranged according to the curriculum. Examinations outside the schedule can also be arranged. 
Examinations are mostly written examinations, the standard duration of which is three hours4

  

. Written examinations 
typically include essays, problem-solving or case-based questions and calculation problems. Oral examinations and 
other types of evaluations such as reports and demonstrations are also possible (advice on alternative examination 
types available for teachers in the Teacher’s Quality Manual, p. 25, Enclosure 8). 

Courses are usually evaluated on the scale excellent (5), very good (4), good (3), very satisfactory (2), satisfactory (1) 
and failed (0). Sometimes a pass–fail grading is used. The evaluation principles (examination, assignment etc.) are 
given in the course descriptions in the Study Guide. The maximum score for each course is 100 points, and 50 points 
is required to pass the course. The accrual of the total score may include, for instance, examination, exercises, home 
assignments and seminars. The assessment criteria of each course are described in the Study Guide (Enclosure 3). 
  
Three examinations are arranged in each course, of which a student can participate in two examinations. The first 
examination is scheduled for the examination period following the teaching period during which the course is 
taught. There are altogether seven examination weeks during the study year. 
  
Grades obtained in courses are listed in the WebOodi data system that students to use to enrol to courses and 
examinations. Students can view their grades and the weighted average of their studies at any time. Grades included 
in the degree, and their weighted average, are listed in the report that complements the diploma. 
  
A final thesis is required to complete both the Bachelor’s and Master’s degree programmes. The theses are 
independent work of students, and their topics and contents are discussed with supervising professors before 
starting the work. The examiners are required to evaluate the theses, and both of them have to be professors. The 
theses are graded on the scale of 1–5. 
  
Bachelor’s theses are presented before a colloquium consisting of other Bachelor-level students and teaching 
personnel to assess whether the student's achievements are based on his/her own work. At the Bachelor’s and 
Master’s levels, a ‘maturity test’ is used to assess whether the student’s achievements are actually his/her own. The 
topic of the test is determined by the supervising professor of the student, and it relates closely to the topic of the 
student’s thesis. The test is evaluated by the supervising professor. At the Bachelor level, a language teacher also 
evaluates the test to assess the student’s language proficiency. 

3.2.8   Degree 

To receive the Degree of Bachelor of Science from Lappeenranta University of Technology, at least 90 ECTS credits 
including the Bachelor thesis, have to be passed in this university (total degree 180 ECTS credits). For the degree of 
Master of Science in Technology, the minimum is 70 ECTS credits including the Master thesis. 

                                                                 
4 Unless otherwise mentioned, the term ’examination’ in the Module Handbook refers to a written examination. 
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The head of the degree programme makes the decision of the courses included in the degree of an individual 
student. Courses that are included in the Bachelor’s degree cannot be included in the Master’s degree. 
  
The detailed regulations of the degree and examinations are given in Regulations on Education and the Completion 
of Studies (Enclosure 5). The Regulations are binding on the whole University. They were approved by the Rector on 
16 July 2010 and entered into force on 1 August 2010. 

3.2.9   Diploma Supplement 

Diploma supplement is attached to the degree certificate (Bachelor and Master; Enclosure 13). It includes 
information about the University, modules included in the degree, as well as the grades of the modules and the 
structure of the degree (Enclosure 5, Regulations on Education and the Completion of Studies, § 22).  

4         Resources 

4.1      Institution and Context 

4.1.1  Description of the institution 

University education is governed by the Universities Act (558/2009) (Enclosure 6.1) and the Government on 
University Degrees 794/2004 (Enclosure 6.2). The roles and responsibilities of the management of education are 
defined in the Administrative Regulations of the University. The educational objectives are agreed upon annually in 
the negotiations between the University and the Ministry of Education and Culture. The achievement of objectives 
affects the financing granted to the University by the Ministry. The financing decisions are made on an annual basis. 
  
The University Board decides the strategic long-term goals of the university teaching and education, and the degree 
programs provided by the University. The Board also decides the entry requirements and the number of new 
entrants accepted to the University’s degree programmes. The University Rector makes the decision on the approval 
of new entrants to the degree programmes. The Rector also appoints, when necessary, the board of examiners to 
consider the remedial requests concerning the study attainments. 
  
The University applies the Regulations on Education and the Completion of Studies approved by the Rector. The 
Regulations define the basic ways of action concerning the teaching and studying at the University, and the degree 
programmes provided by the University. The Regulations are published on the University’s web pages. 
  
The University has a Vice Rector responsible for education. In addition, each degree programme has an appointed 
head. The Vice Rector organises a meeting between the heads of the degree programmes once in every two months 
to discuss the leading, evaluating and developing principles of the degree programmes. The memos of the meetings 
are published on the University intranet. The Vice Rector also leads the University’s supervisory and development 
group for teaching appointed by the Rector. The objective of the group is to promote the internal cooperation within 
the University in developing the teaching customs. 
  
The student representation in the University’s administrative bodies is determined by the Universities Act and the 
Administrative regulations of the University. In accordance with the statutory representation in the administrative 
bodies, the students also have a representation in the University’s supervisory and development group for teaching. 
In addition, the students participate in the development of teaching through the course evaluation carried out 
annually in each University study course, and through the teaching feedback inquiry organised by the Students’ 
Union.  

4.1.2   Committees responsible for teaching in the degree programme 

The university has three faculties: the Faculty of Technology, the Faculty of Technology Management, and the School 
of Business. The Department of Electrical Engineering, as part of the Institute of Energy Technology (LUT Energy), 
belongs to the Faculty of Technology (Enclosures 5 and 9).  
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The head of the faculty is the dean, and the highest decision-making body in the faculty is the faculty council. The 
dean acts as the chair of the faculty council. The dean manages the faculty and is responsible for the results of its 
instruction, research and societal influence. The faculty council makes decisions regarding the curricula. A curriculum 
presents the aims and organisation of the education, and the course descriptions and learning outcomes of courses 
in the degree.  
 
The Faculty of Technology has a development group for teaching appointed by the Dean of the Faculty. The group is 
responsible for developing the quality of teaching and the contents of the degree programmes within the Faculty. 
The group has representation from each degree programme provided by the Faculty. The group also has three 
student representatives that are appointed on the basis of the recommendations of the Students’ Union. 
  
The Faculty Council is responsible for supervising the quality of teaching. The Council also decides the study plans 
and the degree requirements. In addition, the Council makes the proposal to the Rector concerning the entry 
requirements and the number of new entrants accepted to the degree programmes. 
  
The quantitative and qualitative goals of the Faculty’s actions are agreed upon on a yearly basis in the negotiations 
between the Faculty and the University. The University takes into account the results of the Faculty’s operation in 
previous years and the Faculty’s development needs in allocating the money received from the Ministry of Education 
and Culture. 
  
The Faculty is responsible for the equipment needed in teaching and research. The Dean of the Faculty is responsible 
for the resources needed in teaching. The Dean also appoints the heads of the Faculty’s degree programmes. In 
addition, the Dean accepts the theses of the graduate students. 
  
The heads of the Faculty’s degree programmes are responsible for producing, evaluating and developing the degree 
programmes. The heads of the degree programmes accept the topics of the theses of graduate students. Each 
degree programme of the Faculty also has an advisory group to support the work of the head of the programme. 
  
The contents of the major subjects of the degree programmes are decided by the professors responsible for carrying 
out the research in the corresponding fields of science. The major subjects are congruent with the focus areas of the 
research. The professors are also responsible for organising teaching in their own remits. In addition, the professors 
make the propositions to the heads of the degree programmes regarding the topics of the theses of their own 
students. 
  
Teachers in charge of the study courses are responsible for executing, evaluating and developing their own teaching. 
The University has published LUT Teacher’s Quality Manual to support the teaching activity. This handbook contains 
information about the planning and implementation of study courses. It also gives instructions for defining the 
learning outcomes of the study courses, and for evaluating whether the learning outcomes have been achieved. In 
addition, the handbook provides the teachers with tools to measure of workloads of courses. The handbook is 
published as a printed version and in electronic format on the University’s intranet. 
  
Course evaluations are carried out in each course on a yearly basis. The evaluations are carried out as web inquiries. 
Standard questions for all inquiries concern the appropriateness of teaching and the general impression about the 
study course. In addition, teachers are able to add their own questions to the inquiries as they wish. Course-specific 
evaluations are given to the teachers responsible for the courses. The results are also delivered to the heads of the 
degree programmes and the vice rector responsible for teaching once in a semester. If an individual study course 
receives a low average score (less than 2.5 in a scale 1–5, with 5 being the highest score), the Vice Rector intervenes. 
Course evaluations are also discussed in the result and development negotiations between the University and the 
Faculty.  

4.1.3   Research facilities and main areas of research 

The Degree Programme in Electrical Engineering strongly relies on the research carried out in the Department of 
Electrical Engineering. The main areas of research of the Department are electrical drives and machines, and the 
electricity market. The Department performed well in the international evaluation carried out by the Academy on 
Finland in 2006 focusing on the energy research in Finland. The Department was seen as one of the stronger units in 
Finland in the field of electrical power engineering, and it was concluded to compare well to similar units elsewhere 
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in Europe (Academy of Finland 2006, Enclosure 12). Within LUT Energy, there are about 180 persons working full 
time. The Department of Electrical Engineering employs about 80 persons. 
  
The research laboratories under the administration of the Department of Electrical Engineering are responsible for 
organising the teaching in the Degree Programme in Electrical Engineering. The research laboratories’ main areas of 
research are electrical drives and machines, embedded systems, applied electronics, and the electricity market and 
power systems. Each laboratory is responsible for one major subject in the Degree Programme, and the teaching is 
based on the research done in the laboratories. 
  
The laboratories are also responsible for maintaining both the teaching laboratory facilities and the research 
laboratory facilities. The Department of Electrical Engineering received a total funding of 2.3 million euros in years 
2000–2003 to equip the teaching and research laboratories. The money came from the EU, private companies and 
the University. The University’s share was the work done by the staff of the Department for the laboratory 
equipping project. In 2004–2010, the annual spending to maintain and develop the teaching and research 
laboratories has been about 100 000 euros. The funding has come from the University, private companies and the 
EU. 
  
The research laboratories producing the Degree Programme in Electrical Engineering work in close cooperation with 
the electricity industry. The industrial partners play an important role in signalling the needs of society regarding the 
electrical engineering education, enabling the continuous evaluation of the content of the provided Degree 
Programme in Electrical Engineering. In addition, the industry has played a notable role in facilitating the high-class 
teaching and research laboratories used for empirical educational and research purposes. Industrial cooperation also 
enables students to connect with their potential future employers in real-life projects during their studies. 

 
Examples of current research projects that are relevant also from the perspective of the degree programmes: 
 
Electrical drives and machines 

1. Motion Control  Research 
• utilization of accurate vector control converters in motion and position control applications 
• data transfer technologies (ABB) 

2. Research of ultimate torque electrical machines for distributed generation, especially wind power 
3. Development of a method to double the torque per volume compared to traditional machines (Academy of Finland) 
4. Research and development of present day wind power generators  

• The target is to produce the highest efficiency machines but still at an acceptable cost (The Switch) 
5. Research and development of traction systems for heavy mobile working machines 

• Special focus: work cycle dependent dimensioning of modern drive components (EFFIMA) 
6. Future combustion engine power plant research 
7. Utilization of modern machine and converter technology in ship power distribution systems 

• Special focus: DC delivery 
8. Development of high voltage insulation system for natural gas high speed, high power compressor motors (STATOIL) 
9. Electrical energy recovery and reuse in work machines, ENTALT. 

 
Applied electronics 

10. Energy Efficient Power Electronics in Fuel Cell Applications  
 

Electricity market and power systems 
11. Smart Grids 

• Power electronics in electricity distribution 
• Plug-in hybrid and electric vehicles 
• Network business models 
• Methods for strategic planning of smart grids 

 
Embedded systems 

12. Frequency-converter-based life cycle cost optimization for fan and pump systems 
13. Power line communication in industrial and smart grid applications 
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4.1.4   Related degree programmes and degrees 

The Degree Programme in Electrical Engineering is carried out in the Institute of Energy Technology (LUT Energy) in 
the Faculty of Technology at Lappeenranta University of Technology. LUT Energy provides three different degree 
programmes: Electrical Engineering, Energy Technology and Environmental Technology. 
 
The Department of Electrical Engineering educates annually about 30 international students in its international 
Master’s programme. The students come from the cooperation universities in Russia and China and also from other 
countries, and they are selected based on the success of their former studies, interviews and language test. 
  
Students of the Degree Programme in Electrical Engineering can attend the post-graduate courses offered by the 
Finnish Graduate School in Electrical Energy Engineering at the end of their studies. The Department of Electrical 
Engineering in charge of the Degree Programme in Electrical Engineering is the national coordinator of the Graduate 
School. The ECT credits obtained in the post-graduate courses can be included either in the Master’s degree or the 
doctoral degree.   

4.1.5   Areas of specialisation in teaching 

The main areas of specialisation in teaching are congruent with the main areas of research. According to the 
University’s educational planning principle, teaching is based on research.  

 

4.2      Partnerships – Cooperation Related to the Degree Programme 

4.2.1   Cooperation within the institution 

The degree programmes of LUT Energy carry out close cooperation in planning and implementing of the 
programmes. For instance, the Degree Programme in Electrical Engineering uses the same student administration 
services as the other two degree programmes of LUT Energy (Energy Technology and Environmental Technology). 
  
LUT Energy’s main areas of research are energy efficiency and the energy markets. These also form one of the four 
strategic focus areas of the University. 
  
The Degree Programme in Electrical Engineering also widely utilises the study courses offered by the other degree 
programmes of the University. Examples of such courses are the courses of mathematics and natural sciences, and 
the business and language courses. 
  
Internal cooperation within the University is promoted by the supervisory and development group for teaching lead 
by the Vice Rector in charge of education.  

4.2.2   External cooperation  

Student exchange is arranged by LUT International Services, which supports university’s internationalisation by 
developing and maintaining cooperation relationships and agreements with international universities and networks. 
LUT has an extensive partner network all around the world. The network of over 150 higher education and research 
institutions forms an excellent basis for collaboration in mobility of students, teachers and researchers, as well as 
joint education and research projects.  
 
Examples of cooperation with international universities are the Department’s double degree agreements with a 
network of Russian (St. Petersburg and Moscow) and Chinese (Chongqing) technical universities. About 25 students 
from Russia and China participate annually in the student mobility.  
 
Moreover, the Department of Electrical Engineering is the coordinator of the national Graduate School in Electrical 
Energy Engineering. The coordinator is nominated by the Ministry of Education in Finland, on the basis of the 
proposition of the Academy of Finland. All universities in Finland that give higher education in electrical engineering 
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are represented in the Graduate School in Electrical Energy Engineering. The Department of Electrical Engineering 
has held the coordinator’s position since 1995. 

  
Research cooperation with other universities and institutions in Finland and abroad 
The Department is participating in various research projects coordinated by The CLEEN Ltd (Finnish Energy and 
Environment Competence Cluster) http://www.cleen.fi/home/; Cleen is an energy and environment strategic centre 
for science, technology and innovation is based on the common vision and strategic research agenda defined by the 
centre's owners, i.e., companies and research institutes. Further, the Department is an active stakeholder in various 
national research consortiums and collaborates with other Finnish universities (e.g. Tampere University of 
Technology).  
 
The Department of Electrical Engineering is a member in Energy Hills, the largest European energy 
cluster http://www.energyhills.eu/index.php?english. Energy Hills combines the energy-related expertise, research 
and development skills of leading European universities, major research institutions and private sector 
companies from the energy sector. This competence is completed by members from the public sector, financial 
institutions and regions. 
 
LUT is also one of the Competence Centres in the ECPE Network (European Center for Power Electronics), 
established in 2003 by power electronics industries to promote research, education and technology transfer in the 
field. The main objective of ECPE European Center for Power Electronics e.V. is the promotion of research, 
innovation, education, publicity and technology transfer in the area of power electronics in 
Europe. http://www.ecpe.org/network/competence_e.php 
 
The Department is involved in collaborative activities with the key stakeholders in the energy market (Energy Market 
Authority, energy companies, power system operators) both nationally and internationally, especially in the 
Scandinavian context. International collaborative partners of the Department include for instance SINTEF research 
organisation and the Norwegian University of Science and Technology (NTNU) in Norway.  
  
Cooperation with other interest groups  
The Carelian Drives and Motor Centre (CDMC), established in 1998 in co-operation with ABB, is a centre of expertise 
operating in connection with the Department of Electrical Engineering. The CDMC’s key objectives and operations 
focus on research and development of electrical machines and drives. The centre operates in the premises of the 
Laboratory of Electrical Drives Technology. The CDMC generates, develops and executes research operations and 
transfers the results of these projects to the product development and productisation processes of ABB. Annually, 
the centre’s research programs produce several master’s theses and doctoral dissertations. In the CDMC, some ten 
researchers are constantly completing their Master’s theses and dissertations.  
  
In addition, there is long-term industrial cooperation for instance with the companies Vacon, The Switch and 
Wärtsilä related to technology promoting energy efficiency; these projects employ 5 to 10 persons each and last 
typically from three to five years.     

    
4.3   Participating Staff 

4.3.1   Composition  

The composition of teaching and research personnel in LUT is based on a new four-step system: Doctoral Student, 
Post Doctoral Researcher, Associate Professor and Professor. This four-step system supports structured and 
consistent education and development activities. The employment contracts of the personnel range from 1 year 
contracts (doctoral student) to permanent positions (associate professors, professors).  

  

http://www.energyhills.eu/index.php?english�
http://www.ecpe.org/network/competence_e.php�
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Table 3. Staff Contributing to the Degree Programme (2010) 
Position type Permanent 

positions 
Total number  
of positions 

Professors* 4 6 
Associate Professors* 6 9 
Post-doctoral researchers* 1 10 
Doctoral Students*  51 
Total academic staff 11 76 
Other (secretaries, student advisers) 3  

   *Personnel with teaching responsibility; at least 50 % of the doctoral students participate constantly in teaching activities. 

4.3.2   Supervision 

Teachers are responsible for the modules they teach as well as supervision concerning contents of their own 
subjects. Persons in charge of the modules are required to have a doctorate. Teachers are available at the university 
mainly during office hours, but students may have guidance and individual supervision also out of these hours by 
fixing the time with the teacher. 
  
General supervision concerning studies at the university and about the degree programme is given by the Head of 
Study Affairs of the Faculty and by the study coordinator of the degree programme. In addition, study counseling is 
provided by the student adviser of the degree programme.  There are also tutors at two levels: student tutors 
helping new first-year students in practical matters and teacher tutors helping students with their personal study 
plans. 

4.3.3   Relevant professional development measures/opportunities 

Lappeenranta University of Technology aims to create a good working environment for its staff, and to support their 
professional development and well-being at work. 
  
The University has a human resources committee through which the university personnel have representation in 
decision-making concerning the development of the working environment and conditions. The Committee also 
annually revises the measures for professional development and maintaining professional expertise that determine 
the focus areas of personnel training at the university. The chair of the Committee is the Vice Rector in charge of 
education. The names of other members and the Committee memoranda are available on the University intranet.   
  
The University organises training in university pedagogy, which aims to strengthen the practical teaching 
competences of the teaching personnel. The extent of the course is 25 ECTS credits total. At the moment, 15 staff 
members of Electrical Engineering have participated in the training, 10 having completed the whole 25 credits. The 
costs of staff training organised by the university are covered by general personnel training appropriations. Each unit 
offers its staff members the opportunity to take part in staff training outside the university in order to support their 
professional development and expertise. The professors are also obliged to participate in management training 
organised by the University (provided by JTO School of Management).  
  
The university also supports the professional development of its personnel by allowing them to take two lessons (2 x 
45 minutes) per week for independent study if the employee’s supervisor and head of the unit consider that the 
studies serve the purposes of the working community. 

  
University staff members conduct annual performance and development discussions with their immediate 
supervisor. The parties of the discussion examine results obtained, set goals for the near future also concerning the 
professional development and personnel training needed. Instructions for performance and development 
discussions are available on the University intranet.    
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4.4    Financial and Physical Resources 
 

The annual income of the Department of Electrical Engineering in charge of the Degree Programme in Electrical 
Engineering is around 6 million euros. Over half of this money comes from sources other than the university budget 
(e.g. 3.4 million in 2010). These sources include the Academy of Finland, the Finnish Funding Agency for Technology 
and Innovation, the European Union and private companies. Most of the outside financing comes from industrial 
cooperation. 

4.4.1   Human resources 

At the Department, the staff participating in teaching activities includes professors, associate professors, post 
doctoral researchers and doctoral students. Professors and associate professors, who are normally in charge of the 
course modules and the major subjects, are mostly paid from public budget funds. This guarantees a solid founding 
and the continuity of the degree programme. Part of the funding for post doctoral researchers comes from external 
funding (there are significant individual variations, the external funding varying from 0 to 100 %, being e.g. 30% of 
the person’s total labour cost). The funding for doctoral students comes chiefly from research projects and from the 
Graduate School in Electrical Energy Engineering.                                              

4.4.2   Physical resources, annual and past investments 

Basic teaching and teaching materials, excursions, maintenance of the teaching equipment, rents and charges of the 
study affairs and the university administration are financed from the budget money. (A detailed description of the 
laboratories and equipment is found in Section 4.5.3.1.)  
 
Table 4. Financial resources of the programme. 

1 2007–2009 actual, realised figures 
2 The decrease in staff funds is explained by the separation of Electronics Design Centre from the Department of Electrical Engineering in the 
early 2008. 
3 In 2009, the University adopted a new internal invoicing system; before that there are no figures available for charges of study affairs services 
and university administration. 
4 Figures for 2010 from the budget 
5 Including indirect employee costs 

4.4.3   Premises 

The University has 45 lecture halls, 12 classrooms for language studies, and 21 micro computer classrooms and work 
premises. 
  
The university library provides services for university students and staff, and for outside customers. In the library 
area, there is also a study and work place with guidance for students - the Origo. Origo has about 100 posts, several 
group work premises, and two computer classrooms. The computer classrooms are available for independent 
studies whenever they are not reserved for teaching purposes. Origo also has a reading room that is open 24/7. 
  
In the University premises, there are two restaurants and two cafes available for students, staff and other people. 
Eight rooms have been reserved for students’ guilds. The University premises also host two chapels, and the two 

Year 
 

Course Funds, € 
Investments 

in major  
equipment 

 
Staff funds 

total5  

Rents of  
offices  

and laboratories 

Computers  
and  

equipment 

Charge of  
study affairs 

services 

Charge of  
university 

administration 
 

20071 3 343 309 800 880 136 629     179 000 

20082 3 262 052  715 400  65 423     26 563 

20093 3 115 012 740 400 114 627  62 500  46 500 35 756 

20104 3 287 800 692 400 76 990  72 000  54 500 177 000 
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gyms support the students’ physical activities. At the University campus, there is also a student health centre. The 
Student Union House has facilities for hobbies and meetings that are available to all students.  

 

4.5   Support for Teaching and Study 

4.5.1   Computer facilities 

4.5.1.1   Computer equipment 

University offers for personnel Windows computers for normal use, or a similar computer with more memory and 
enhanced display adapter for those who use CAD software. The screens are mainly LCD screens. Both color and b/w 
printers and some scanners are available to the personnel.  
  
Students can use the computers that are in common use in the library area (i.e. in Origo), or in the computer 
classrooms. The computers are mainly Windows computers, but in the library area there are a few Linux computers. 
There are printers and scanners also available for students. 

4.5.1.2  Student supervision 

The supervision is mostly carried out with centralised electronic means. Origo’s supporting team also supervises the 
students. Part of the supporting staff is students. They have direct access to the support team in the University’s 
Information Services and Technology (IS&T) Unit. The IS&T staff qualify as B.Sc. or M.Sc. in their field. 

4.5.1.3  Student access 

Students have access to computers in Origo’s computer classrooms and other computer classrooms.  There are 75 
computers in Origo’s computer classrooms, and they are available during the library opening hours. The total 
number of other computer classrooms is 13 and there are altogether 239 computers. These are available for 
students whenever they are not reserved for teaching. Four of the computer classrooms are equipped for CAD use 
and have a total of 52 computers for heavy use. One classroom with 20 computers has a Linux setup. In addition 
there are seven group work rooms that have one or two computers each.  In the thesis writing room there are five 
seats each optimised for research and writing. On passageways there are some computers that can be used only for 
web browsing. 
  
Centralised services, such as the learning environments can be accessed also outside of the campus. The university 
offers WLAN services to enable the use of students’ own computers at the campus. 

4.5.1.4   Description of tasks performed by the students 

Students search and use publications that are available in the library or on the databases (www.lut.fi/en/library). 
They enrol on the modules they are going to take (https://weboodi.lut.fi/oodi --> in English), they get the course 
information, learning material and assignments of the modules they have enrolled in (noppa.lut.fi --> in English) and 
they participate in the web-based modules on the University BlackBoard learning space. They write reports, essays 
and theses. They use software specific to studies to solve the problems and tasks that belong to their studies. Also 
email and net browsing are part of their daily tasks.  

4.5.1.5   Restrictions/hindrances 

There are no computers suitable for blind people. Computers should be used only for studying purposes. 

 

 

http://www.lut.fi/en/library�
https://weboodi.lut.fi/oodi�
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4.5.2   Library/Literature/Media Facilities 

4.5.2.1   Inventory 

LUT Library collections consist of approx. 100.000 printed monographs, 67.000 printed journals, 18.000 electronic 
books, and 11.200 e-journals. 

4.5.2.2   Other media 

The number of printed maps is 9, documents in microfiche form approx. 1.100, and audio recordings 550. 

4.5.2.3   Procurement 

The annual procurement of printed monographs is approx. 4.200 and the number of subscribed printed journals is 
600 volumes per year. 

  
The Library provides its customers with library and information services both on-site and online. Information literacy 
education for the entire University is also arranged and given by the Library personnel. The Librarians act as experts 
in publishing of the LUT series. The Library personnel also manage the use the customer and office space of the 
Library. The Library is an Independent Institute within the University. 

4.5.2.4   Student access 

There are about 266.000 yearly visits to the Library. The Library is open to LUT staff, students, and general public 
during terms on workdays: Mon-Thu 8:30–18:00 and Fri 8:30–15:30. In summer and during the holiday season the 
Library closes at 15:30 on each workday.  

  
There are no restrictions to the number of loans.  
  
The customers access the Library catalog Wilma 397.000 times per year. The Wilma database includes information 
about both printed and electronic books as well as the storage information of printed journals. Electronic books can 
be accessed via a link to the Library catalog.  
  
There are over 20 database vendors with more than 100 databases available for the Library customers. Most 
database hosts allow IP access to their information sources. Students and staff also have remote access to e-journals 
and electronic books. 

4.5.2.5   Staff qualifications 

The number of Library staff is 17, eight of whom have Master’s degrees in science. Five staff members have 
professional library qualifications, which equal to Bachelor’s degrees. One of the staff members is an IT specialist. 

4.5.2.6   Workplaces for students 

The number of seats for reading in the Library is 170. There are 95 computer workstations available for the 
customers. The Library also offers six group work rooms with a total of 44 seats for group work. 

4.5.2.7   Restrictions/hindrances 

The Library is closed during weekends. Electronic material is available remotely for LUT staff and students only. 
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4.5.3   Laboratory facilities/equipment 

4.5.3.1 Equipment and technical level  

Below, the laboratory facilities in the Department of Electrical Engineering are described in brief. 
  
Laboratory of Applied Electronics 
In the Laboratory of Applied Electronics there is a 90.9 m2 ESD protected room, designed for electronics education. 
Electronics laboratory course and several other courses in electronics use the laboratory facilities. There are eight 
equally equipped working cells in the laboratory. In every desk there is a computer with electronics design and 
simulation tools and data transfer systems for the measurement instruments. Oscilloscopes, signal generators, 
power supplies and multimeters can be found in all working cells. Some instruments such as frequency counters, 
spectrum analyzers and impedance analyzers are shared by the whole laboratory. 
  
Laboratory of Electricity Market and Power Systems 
In the Laboratory of Electricity Market and Power Systems, there are protection relays for teaching relay protection 
in electricity distribution networks. The equipment includes feeder terminals, a motor protection terminal, three-
phase definite time-lag overcurrent and overvoltage relays, DC auxiliary voltage protection, differential protection 
and feeder protection terminals. 
There is software for teaching of planning and management of electricity distribution systems; the software included 
in the relay panel comprise SCADA 8.4.3 SP2 supervisory control and data acquisition system and Opera 3.3 
distribution management system.   
In the laboratory, there are computers for student use. There are MicroScada Pro DMS 600 Workstations with Opera 
4.1 SP1 distribution management system, Integra 4.1 SP1 network information system and Profila line profile design 
system. There are altogether seven PCs in the laboratory for students for guided and independent use.   
 
Laboratory of Electrical Drives Technology 
The Laboratory of Electrical Drives Technology has several laboratories for education and research purposes. The 
range is from basics of electrical engineering to MW size of power. The basic laboratory course in electrical 
engineering is taught in a modern laboratory room solely for the purpose, including 10 laboratory works with 
approx. 1 kW motors, transformers, passive components, oscilloscopes, power meters and computers for 
measurement analysis.  
The laboratory was built and originally equipped in an EU project around the year 2000. The more advanced 
laboratory course in electrical power engineering is taught in a laboratory with approx. 10 kW power supplies for 
motors and frequency converters, where also advanced measurement equipment is used, similar to industry. The 
laboratory is in close connection with two more laboratories with 100 kW–1 MW range of power supplies for the 
electric drive applications. These laboratories were built around 1990 and 2000, and are constantly updated within 
current research projects. The laboratory environment is similar to industrial facilities. Within the laboratory 
facilities there is also an ABB laboratory of physics, where 700 students/year of under university level are taught 
about the practice and theory of electromagnetism and electronics. 
  
Laboratory of Control Engineering and Digital Systems 
The Laboratory of Control Engineering and Digital Systems has two education laboratories. The first one is for 
teaching and exercises related to control engineering and industrial automation. In the laboratory, there are several 
control engineering works, in which control algorithms are developed and tested for a unit process, such as a 
helicopter, inverse pendulum, etc. In addition, there are industrial automation exercise works. In these, the 
automation equipment includes a PC-based control room application, field buses, and a controlled unit process. The 
other education laboratory is dedicated for teaching and exercises of embedded systems and signal processing 
courses. In each student location there are embedded micro controller boards, a PC for software development, an 
oscilloscope for testing and a general purpose function generator for generating stimulus.    
 
All the laboratories of the Department were originally equipped in an EU project in the early 2000s. During the past 
few years some of the measurement instruments and all computers have been updated or replaced by more 
modern devices in all laboratories.  
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4.5.3.2   Student supervision 

Students perform the laboratory works in electrical engineering under supervision of trained personnel. Supervisors 
can be other students that are employed by the Department of Electrical Engineering. At the start of their first 
laboratory course, the students complete an orientation that focuses especially on safe working practices in a 
laboratory environment. Prior to the first laboratory work, the students are required to sign a form stating that they 
have received guidance on work safety, and that they have familiarised themselves with first aid instructions. 
  
Before each laboratory work, the students write a preliminary report about the topic of the work. At the laboratory, 
the supervisor always checks the connections made by the students.  

4.5.3.3   Student access 

Students have access to laboratory facilities only in the company of supervisors. 

4.5.3.4   Restrictions/hindrances  

For the electrical safety reasons undergraduate students are not allowed to work alone in any laboratory. 

4.5.4   Academic guidance for prospective and existing students 

The University has contacts with study advisors and teaching staff in Finnish high schools and polytechnics. Printed 
material is posted to these educational institutions each autumn. The teachers and study advisors are provided an 
opportunity to bring groups of students to the University to visit the physical premises (laboratories, library etc) and 
have a guided tour on the campus. All high schools in the surrounding regions (about 200 km range) are invited to an 
open house event in every November. 
  
The University’s own degree students visit high schools and education events at garrisons during each academic 
year. The goal of the visits is to provide information on the study opportunities and student life. More than one 
hundred visits are made by the students each academic year. The University also takes part in the most important 
national fairs targeted at young people seeking higher education opportunities. 
  
Academic Guidance Methods for Existing Students 

The university offers academic guidance actions that together cover the entire span of studies and efficiently 
support studies and learning. With this guidance, students are able to complete their studies by following an 
appropriate study plan that they have prepared themselves and to graduate within the desired time. 

The roles and duties of study guidance personnel and units are listed in the table below.  

Table 5. Academic Guidance Methods 

Peer tutor Introduces new students to the university, studies and the student community, and helps 
them with practical arrangements at the start of studies. A peer tutor introduces new students 
to the university facilities, study guidance staff and other students. A peer tutor makes sure 
that students know the most important practices related to studies: registration for courses, 
attending lectures, taking examinations, preparing a course schedule, social aspects. 

Tutoring coordinator Coordinates and develops the university’s peer tutoring together with faculties, Student 
Services and the student union. 

Student adviser Student advisers are LUT students who work part-time while they study. They provide 
information and guidance in studies, see to the choice of tutors and arrange their training 
together with the study coordinator and take part in arranging briefings for students. 

Study counselling  
psychologist 

Counsels students in problems related to studies and learning and provides expertise in issues 
involving learning and guidance, supporting other study guidance personnel. 

Study coordinator Coordinates study guidance for students. The duties include study and degree guidance for 
students, from applicants to postgraduate and partly even mature students. The study 
coordinator helps students in preparing their individual study plan (including the recognition 
of prior learning and studies outside LUT, e.g. through the flexible right to study) and provides 
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guidance in administrative issues related to graduation. 
The Language Centre study coordinator offers study guidance with regard to language and 
communication studies, and handles credit transfer applications for language and 
communication studies completed at other universities and higher education institutions. 

Head of degree 
programme 

Is in charge of evaluating and developing study guidance. 

Head of study affairs Is responsible for organising study guidance in the faculty. Is responsible for administration of 
studies and partly also for study guidance related to administrative affairs. 

Teacher/tutor Helps students prepare their individual study plan and follow its progress. Teacher/tutors 
provide guidance in the selection of major and minor subjects from the viewpoint of career 
guidance. They are study guidance personnel appointed for a department or degree 
programme. Students may turn to them with any issues involving studies. 

Teachers Are responsible for study guidance related to the completion of the courses/modules they are 
responsible for. 

Introductory 
course/module 

Introductory courses are arranged in all degree programmes to help students get started with 
their academic studies. Introductory courses usually also guide in preparing an individual study 
plan. 

Professors Provide guidance in the selection of a research topic, and in preparing final theses for 
undergraduate and postgraduate studies. 

International Services Offers general study guidance to international students at the university and coordinates the 
activity of international tutors. International Services also assists Finnish students in matters 
related to studies abroad. 

Career Services Guides students in career planning and searching for employment. 
Language Centre Offers study guidance related to language, communication and culture studies. 
Library  Provides guidance in information retrieval and Instruction in information literacy. 
Origo helpdesk Supports services for the use of information and communication technology in studies. 

5       Attainment of Objectives 

5.1   Data and statistics 
Finland has ratified the Council of Europe and UNESCO Convention on the Recognition of Qualifications concerning 
Higher Education in the European Region (Bologna Process) in 2005. Before 2005, the Finnish system had no 
Bachelor’s degree in universities of technology, and the students completed directly the M.Sc. degree. The transition 
period of two parallel university degrees ended in August 2008 in the most fields of education. The students who 
had started to study in a university before autumn 2005 had a right to continue studies in the Master’s degree 
programs without a B.Sc degree according to the old syllabus until July 2010. Since the Finnish system is new, there 
is no reliable data available for the time being to separately evaluate the B.Sc. and M.Sc. degrees (median times of 
study for B.Sc. and M.Sc. together are listed in Table 6). 

 
At present, the degree programmes are designed and composed so that completion of degrees is guaranteed within 
the standard periods of study (3 + 2 years). Further, the structure and scheduling of the degree is designed so that 
the student is able to proceed in the studies without problems or delays. The student feedback supports this 
information, showing that the degree programmes receive excellent grades, the best in majority of categories at the 
University (see Table 7 below). Among the University units, Electrical Engineering has received top results in every 
category. 

 
Table 6. Time of study     

 
2009 2008 2007 2006 2005 

Time of study, median,  B.Sc + M.Sc 
4 yrs, 
7 mos 

4 yrs, 
4 mos 

4 yrs, 
7 mos 

5 yrs, 
3 mos 

5 yrs, 
4 mos 

M.Sc. Degrees 54 58 55 38 32 
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Table 7. Student satisfaction with the degree programmes in 2009 (graduate survey): content of the degree 
programme, specialist and social competences acquired in the course of the degree programme and satisfaction 
with the thesis supervision and the study atmosphere (on a scale 1–5). 

 
 

Säte Kati Kete Kote Ente Ymte Tite Tuta Mafy All 

content of  
degree  

4,135 4,01 3,638 3,705 3,571 3,683 3,625 3,847 3,958 3,83 

specialist 
competences  

3,854 3,72 3,667 3,737 3,619 3,35 3,624 3,745 3,583 3,701 

social 
competences  

3,642 3,526 3,439 3,411 3,312 3,229 3,418 3,586 3,375 3,488 

thesis 
supervision  

4 3,824 3,986 3,904 3,69 3,733 3,792 3,778 4,083 3,845 

study 
atmosphere 

4,01 3,903 3,379 3,618 3,683 3,691 3,562 3,819 3,792 3,755 

Säte: Electrical Engineering, Kati: School of Business, Kete: Chemical Technology, Kote: Metal Technology, 
Ente: Energy Technology, Ymte: Environmental Engineering, Tite: Information Technology, Tuta: Industrial Management, Mafy: 
Technomathematics and Technical Physics   

  
5.2   External evaluation outcomes  
 

International evaluation carried out by the Academy of Finland 
The international evaluation (2006) focused on the energy research in Finland. The Department was seen as one of 
the stronger units in Finland in the field of electrical power engineering, and it was concluded to compare well to 
similar units elsewhere in Europe (Enclosure 12). 
  
The audit of the Finnish Higher Education Evaluation Council 2009 
The objective of the FINHEEC audit is to ensure that the higher education institution has a quality assurance (QA) 
system that supports continuous development of activity. The audit also ensures that a higher education institution 
operates in accordance with its objectives and the activity is internationally reliable. LUT was audited in 2009 (valid 
until 5 March 2015; abstract of the audit in Enclosure 11).  
  
Questionnaire surveys for the external supervisors of the Master’s theses 
Supervisors of the Master of Science theses are asked to fill in a survey related to the theses written. At the moment 
(June 2010), the first surveys have been sent to the supervisors; According to the statistics available, the 
employers/supervisors’ satisfaction with the outcomes of the thesis project in Electrical Engineering are good (mean 
8.4 on the scale 4–10). 
 
Follow-up of the progression of studies 
LUT has followed up the progress of studies and the accumulation of credits every year since 2005. This follow-up 
has been made in a nationwide project, which has shown that the study process in LUT is among the most effective 
processes in Technical Universities and Faculties in Finland. The project report is available in Finnish at 
 http://lib.tkk.fi/Raportit/2009/isbn9789512297740.pdf). 

 

5.3   Internal evaluation outcomes 
The university grants quality bonuses for the development of education for one or two years at a time. The quality 
bonus is a reward for development measures taken and an incentive for the further development of education and 
teaching. The steering and development group for education makes the preparations for the application procedure 
and the decision to grant a quality bonus, and the rector appoints the recipients of the bonus (Enclosure 9, LUT 
Quality Manual, p. 38). 
  
The vice-rector in charge of research evaluates the research and post-graduate education carried out by the 
faculties/departments, and gives feedback on it. The indicators are also used in the allocation of budget funds to the 
faculties. The Department of Electrical Engineering has been granted performance-based funding in the form of 
quality bonuses for teaching and bonuses for a centre of excellence in research as shown in the table below (LUT 
Quality Manual, pp. 21–25).  
 

http://lib.tkk.fi/Raportit/2009/isbn9789512297740.pdf�
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Table 8. Internal evaluation outcomes 2005–2010 
Year Quality bonus for 

teaching  € 
Bonus for a  

centre of excellence  
in research  € 

2005 20 000 40 000 
2006 25 000 60 000 
2007 25 000 60 000 
2008  50 000 
2009 35 000 50 000 
2010 18 300 90 000 

Total in 6 years 123 300 350 000 
 

An internal audit was conducted (in compliance with the LUT Quality Manual) at the Department of Electrical 
Engineering as part of the evaluation of the Faculty of Technology in 2008. The results of the audit report support 
the research-oriented profile and the connections of the unit to the professional field.   

 

5.4   Number of students commencing the degree programmes 
 

The table below presents the students starting their studies both in the autumn and spring terms; the table includes 
students approved either in the year in question or before that. 

Table 9. First-Year Enrolments, Electrical Engineering 

Degree programme / Degree type 2009 2008 2007 2006 2005 

Bachelor  32 23 25 27 32 

Master 35 39 44 39 31 

Total 67 62 69 66 63 
 
5.5   Number of students per semester and the drop-out rates 

  
As described above in section 5.1, in Finland the time to complete studies has been very flexible. The first students 
who have had a time limit for their studies have enrolled in 2005. This phenomenon can seen in the tables, as there 
are very many “N” year students, meaning students who have been studying longer than five years.  At this moment 
the Bachelor’s degree takes theoretically three years, but students who have not completed their studies in six 
semesters, are called “Bachelor N students”. Only after graduating in the Bachelor’s degree the student is counted 
as a Master’s level student. This phenomenon makes the statistics look as if we had very many Bachelor students 
and not so many Master students. This is not true, since there is no formal rule that a student should graduate in the 
Bachelor’s degree before she/he could start Master’s degree studies. At the moment many students graduate in the 
Bachelor’s degree only shortly before graduating in the Master’s degree.  
 
The Head of the Degree Programme receives data on the individual drop outs and drop out rates, and based on 
these data, either the student adviser or the study coordinator contacts all the drop outs at least once a year (the 
red and blue circles in Table 10 exemplify the development of the numbers of students). 
 
In Table 10 students are divided by degree programmes and years of study. 
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Table 10. Students divided by the Degree Programme and Year of Study   
Bachelor and Master students per year of study 

 Year 1 2 3 
B.Sc. 
Yr N 

4 5 
M.Sc. 
yr N 

Total 

2009/2010 32 22 19 47 35 29 107 291 

2008/2009 20 20 28 24 58 28 112 290 

2007/2008 21 33 23 23 70 19 114 303 

2006/2007 33 28 48 6 76 56 98 345 

2005/2006 35 50 57 3 69 50 76 340 

 
Graduates  
The table below shows how many Bachelors/Masters of Science have graduated from the Department of Electrical 
Engineering between 2005 and 2009.  

Table 11. Graduates, Electrical Engineering 
Graduates, Broken Down by Degree Programme 
Programme type: 2009 2008 2007 2006 2005 
Bachelor 14 14 1 1 - 
Master 54 58 55 38 32 
Total: 68 72 56 39 32 

 
Staff-student ratio   

The table below presents the teaching staff ratios for the degrees organised by the Institute of Energy Technology 
(LUT Energy), which hosts the Department of Electrical Engineering. The teaching staff comprises professors, 
associate professors, post-doctoral researchers and doctoral students.  

 

Table 12. Students per teacher per year 

Year 2009 2008 2007 2006 2005 

Student-staff ratio* 5.3 5.4 5.3 5.1** 5.8** 
* The student-staff ratio is given for LUT Energy   
** In 2005 and 2006, the staff of the Dept. of Technomathematics and Technical Physics was included in the staff of the Dept. 
of Electrical Engineering, whereas they are not counted in the figures for years 2007–2009.  

  6    Quality Assurance Measures 

The University’s quality management system covers the entire range of education provided by the university 
(undergraduate education, postgraduate education, continuing education and Open University education), research, 
societal and regional interaction and support services. The quality management system is described in the main 
quality manual and the subordinate quality manuals of faculties and other organisational units. The quality manuals 
include process descriptions and procedures for key processes. The university’s quality management documents and 
other related material are available on the University intranet. 
  
The University’s main quality manual gives both internal and external stakeholders a comprehensive picture of the 
quality management of the university’s different activities. The University has also published LUT Teachers´ Quality 
Manual to promote good teaching practices (Enclosure 8). 
 
Quality manual for the Faculty of Technology  
Quality goals of education given in the Faculty of Technology are the same as those given in the University’s quality 
manual. These goals are: 

-   The education provided by Lappeenranta University is competitive and of a high standard, and yields results. 
-   There are versatile study opportunities. 
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-  Students at the university obtain high-level academic know-how, including: how to utilise and apply their 
skills in both further studies and the world of work, how to forecast the changing needs of the labour market 
and react to them appropriately and how to operate in an international environment. 
- The university’s students and employers of LUT graduates are satisfied with the contents and implementation 
of the studies. The teaching staff is satisfied with the conditions provided by the University for teaching. 

  
Education in the Faculty of Technology includes also the following principles: 

-  Education is based on the basic principles of natural sciences. 
-  Education meets the needs of industry.  

 

6.1   Evaluation during the degree programmes 
 

During their studies students can give feedback concerning the studies and conditions in the University on several 
occasions. At the beginning of the studies students are asked about the success of tutoring. The survey is carried out 
annually by the Student Affairs Office. The feedback is discussed with the peer tutors and personnel in charge of 
tutoring. The feedback is used to develop tutoring practices and training.  
  
The Student Union surveys the state of well-being of students every other year. The results of the questionnaire are 
communicated to the university personnel.  
  
All students prepare an individual study plan at the start of their studies. The study plans are evaluated and 
confirmed in accordance with faculty or department procedures. In the Degree Programme in Electrical Engineering, 
the head of the Degree Programme accepts the study plans. 
  
The progress of studies and the accumulation of credits are monitored by the Student Affairs Office. The results are 
reported to the degree programmes, and the follow-up reports are available on the University intranet. The 
accumulation of credits is also examined annually to confirm students’ eligibility for student financial aid from the 
Social Insurance Institution of Finland. Statistics on ECTS credits accumulated are compiled annually for each faculty, 
and the number of completed credits is one of the grounds for resource allocation to departments. 
  
Student feedback of study courses is collected with an electronic web-based questionnaire according to a university-
wide procedure. Teachers are responsible for collecting the student feedback, with the help of feedback system 
administrators. All course evaluations include questions on the expediency of the course, general impression of the 
course and open feedback. Additional questions are also possible.  

 

6.2   Evaluation of the success of the degree programmes 
 

Success of the degree programmes provided by Lappeenranta University of Technology is evaluated by assessing the 
competence of the graduates, quantitative results of the degree programmes, and the satisfaction in the education. 
  
Competence of graduates 
Skills and knowledge accumulated by students during the entire education process are demonstrated in a final 
thesis, which is prepared by all Bachelor’s and Master’s level students. Skills in the student’s native language are 
demonstrated in a maturity test at the end of Bachelor´s degree studies.  
Quantitative results of a degree programme 
Information on the number of graduates, the times of degree completion, and the employment of the graduates are 
collected by LUT Student Services and compiled into annual statistics. The cost-efficiency of the education is also 
evaluated annually when the final accounts are drawn up. 
  
The student mobility is monitored yearly by International Services. Student exchange statistics are compiled on the 
University intranet and published in the university’s final accounts documents. 

  
Satisfaction in the education 
Satisfaction in the education obtained in the University among the graduates is surveyed at the time of graduation 
and five years after graduation. The feedback is broken down into individual degree programmes. Quality manager is 
responsible for this process together with Student Services. Career information and satisfaction with the education 
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is collected five years after graduation from the graduates with a Master’s degree. The survey is conducted by LUT 
Career Services as a part of a national career follow-up. 
  
Career information is collected five years after graduation from the graduates with a Master’s degree. The survey is 
conducted by LUT Career Services as a part of a national career follow-up.  
  
Satisfaction in the outcome of thesis projects and in the skills of the students is surveyed with a questionnaire is sent 
to the employers/supervisors of the graduates. The results are reported annually by the quality manager.   
  
International and Career Services Unit collects feedback on student and support services from incoming exchange 
students at the end of their stay. LUT students leaving for student exchange write a report upon their return. The 
reports are published on the university web site. These follow-up practices are described in further detail in the 
Quality Manual of International and Career Services.  

 

6.3   Further development of the degree programmes 
 

The University is actively involved in a number of different national and international development projects for 
teaching. The Vice Rector in charge of education decides on development projects which LUT engages in and starts 
to promote. The Department of Electrical Engineering has been active, for instance, in the Virtual University project 
in which the Laboratory developed a web-based Basic Electronics course. The Department also participated in a 
project that focused on promoting the completion of Master’s degree in five years (see footnote 3, section 3.2.1). 
The pilot project of the Department was to develop the supervision of individual study plans. Staff of the 
Department has also been active in developing the quality management system of education and feedback systems, 
and in writing the LUT Teacher’s Quality Manual. 
  
The University grants quality bonuses for the development of education for one year at a time. The quality bonus is 
a reward for development measures taken and an incentive for the further development of education and teaching. 
The steering and development group for education makes the preparations for the application procedure and the 
decision to grant a quality bonus, and the Rector decides the recipients of the bonus. 
 
The pay system of the University provides an incentive for teachers to develop their teaching and pedagogical skills. 
The job classification of the teaching staff is based on scientific qualifications and their development, the 
development of teaching skills and the variety of teaching duties, and responsibility for one’s field of science and its 
development. 
  
The support services for education provide administrative services and technological support in using educational 
technology for teachers. The responsibility for these support services is shared by Student Services and Information 
Services and Technology, which operate within the context of University Services, and by faculty support services. 
  
For teaching positions, the university recruits professionals with not only strong scientific expertise in the field in 
question, but with pedagogical skills as well. Applicants for teaching positions must submit a teaching portfolio or 
another report on their teaching qualifications. Instructions for compiling a teaching portfolio are available on the 
University intranet. In addition, the appointment of professors requires a trial lecture from the applicant. The faculty 
in question supplies the applicant with instructions regarding the trial lecture. Instructions are also available from 
the university registrar’s office. 

 
ENCLOSURES 
1. Evidence of adequate teaching capacity (not included in this publication)  
2. Staff Handbook (not included in this publication) 
3. Module Handbook  
4. Objectives Matrix Models, Model Curricular Analysis 
5. University Regulations on Education and the Completion of Studies (not included in this publication) 
6. Universities Act 558/2009, Government Decree on University Degrees 794/2004 (not included in this 
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Degree Programme in Electrical Engineering 
 
Objectives of the Degree Programme in Electrical Engineering 
 
The objective of the Degree Programme in Electrical Engineering is to train Bachelors and Masters of 
Science for the needs of industry, research institutions, businesses and public administration within the field 
of electrical engineering. A person who has taken the degree of Bachelor of Science in Electrical 
Engineering is able to demonstrate the essentials of science and the fundamental laws in electrical 
engineering, apply his/her skills in work and follow the development in the field. The Master’s Degree 
Programme in Electrical Engineering provides a holistic view of the modern electronic and power systems 
and their technological development. 
 
A Master of Science in Electrical Engineering is able to work independently and scientifically, acquire 
information and formulate solutions to complex problems and tasks. He/she has an ability to work as a 
member of team, is able to organise, carry out and lead projects and has the required communication skills. 
A Master of Science is aware of ethical aspects of the field and its effects on society, and is capable of 
critically assessing the future prospects of the field.   
 
According to his/her choice, a person who has taken the degree of Master of Science in Electrical 
Engineering is able to demonstrate in-depth knowledge in electrical drives technology, embedded systems, 
electronics or electricity market. A Master of Science in Electrical Engineering is able to apply the essential 
theories of electrical engineering to practical electrotechnical and electronics applications. A graduate from 
the Degree Programme is able to apply his/her knowledge in jobs in product development, research and 
marketing as well as in management of these. The Degree Programme also prepares a student for 
postgraduate and independent studies. In addition to technical competences, a student may complement 
his/her professional skills by business studies. For those interested in establishing an enterprise, there is an 
opportunity to include suitable studies in business in the degree. For students interested in foreign 
languages and international affairs, the university provides a large array of language studies as well as 
excellent opportunities for student exchange and training abroad. 
 
Professional job and career opportunities 
 
Upon completion of the M.Sc. studies in Electrical Engineering, the students will be able to demonstrate 
effective skills in problem solving in various situations; consequently, the graduates in Electrical Engineering 
have easily found employment. Alternative jobs and careers for Masters of Science in Electrical Engineering 
are for instance: 
 
• Design and product development: electrical design engineer, product development engineer, software 


engineer/specialist, electronics design engineer 
• Production and operation: service engineer, supervisor of electrical works, automation engineer, power 


system planning engineer 
• Management: project manager, managing director, production manager, country manager, service 


manager, branch manager 
• Sales and marketing: marketing manager, technical sales person, sales manager, key account 


manager 
• Research: researcher, research manager, senior research scientist 
• Specialist tasks: system specialist, patent engineer, wind power specialist, development manager, 


methods specialist 
 
Degree structures of the Programme 
 
The Degree Programme in Electrical Engineering comprises two cycles, and its standard duration is five 
years. The first cycle takes three years and leads to a Bachelor’s degree. The second cycle leading to a 
Master’s degree takes two years. After the first cycle of the Degree Programme, the student will be able to 
demonstrate mathematical and scientific skills required in the studies in electrical engineering, and to show 
general knowledge on technology and on the basics of electrical engineering. The student will extend and 
deepen these skills and knowledge in the major and minor subject studies of the Bachelor’s degree. The 
major subjects in the Bachelor’s degree are: 
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1. Electrical Engineering and Electronics 
2. Electrical Energy Engineering 


 
The student chooses his/her major subject of the Bachelor’s degree in the spring term of the second year of 
study. Regardless of the B.Sc. major subject chosen, the student may continue his/her studies to any major 
subject in the Master’s degree. The minor subjects offered by the Degree Programme in Electrical 
Engineering to the students of the degree programme/its own students are Control Engineering and Signal 
Processing and Electronics. It is also possible to choose a minor subject from other degree programmes. 
 
Upon completion of the Master’s degree studies, the student will be able to demonstrate in-depth knowledge 
in his/her field of specialisation, that is, in the major subject. The student can also show that he/she has 
complemented this knowledge with minor subject studies according to his/her choice. The major subjects in 
the Master’s degree are: 
 


1. Embedded Systems 
2. Applied Electronics 
3. Electrical Drives and Machines  
4. Electricity Market and Power Systems  


 
The minor subjects offered by the Degree Programme in Electrical Engineering to the students of the degree 
programme/its own students are Power Electronics and Electrical Drives, Digital Electronics,  
Embedded Systems, Applied Electronics and Control Engineering. 
 
Below, the major subjects in the Master’s Degree Programme in Electrical Engineering are described in 
brief. 
 
Embedded Systems 
 
In an embedded system, microprocessor technology is applied as an integrated part of a device or a 
machine. Typically, an embedded system controls, regulates or monitors the operation of a device and 
provides communications and user interfaces. Today, almost all electric equipment, both domestic and 
industrial, includes embedded systems; cars, washing machines, printers, televisions and mobile phones are 
just a few examples of everyday applications involving embedded systems. The role of embedded systems 
is increasing, as they can be used to boost the performance and characteristics of the application and to 
reduce the production costs. For instance, by applying microprocessor technology in vehicle motor control 
systems, the motor power can be significantly increased simultaneously reducing the fuel consumption of 
the motor. A Master of Science specialised in embedded systems is able to design and develop embedded 
systems and apply the principles of automation and communication systems and digital signal processing to 
work. Upon completion of the studies in embedded systems, the student will be able to work in various 
positions related to industrial and consumer electronics as well as design of automation and communication 
systems.   
 
Applied Electronics 
 
The studies in applied electronics are intended for students who are interested in design of electronic 
equipment and systems. Upon completion of the studies, a graduate specialised in industrial electronics will 
be able to demonstrate in-depth knowledge in the design of analog and digital electronic devices, their 
essential components, and in interference protection of electronic equipment and systems. Although we are 
living in an increasingly digital world, the phenomena surrounding us are typically analog. Before 
digitalisation, information from the analog environment has to be processed by methods of analog signal 
processing. After the studies in industrial electronics the student will be able to work in design and research 
tasks related to analog electronics and analog signal processing. A Master of Science specialised in 
industrial electronics may find employment in various specialist, sales and design jobs. 
 
Electrical Drives and Machines  
 
Design and control of electromechanical and electromagnetic equipment constitute the core operating 
environment within which an engineer specialised in electrical drives and motors will be working after 
graduation. Upon completion of the major studies in Electrical Drives and Machines, a graduate in electrical 
engineering will be able to work in these tasks. In addition to traditional industrial electrical drives, a M.Sc. 
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specialised in electrical drives and motors can be engaged with power generation (e.g. wind power), mobile 
work machinery and electric vehicle systems. A M.Sc. may also operate within the context of modern 
electrical drives systems aiming to improve the energy efficiency of the systems and to reduce their 
environmental strain. Thanks to intense cooperation with the industry, Power Electronics and Electrical 
Drives are a popular topic of postgraduate studies, which has produced numerous doctors over the years; 
thus, after successfully completing the major studies in electrical drives, a Master of Science may have an 
opportunity to continue as a postgraduate student. 
 
Electricity Market and Power Systems 
 
Electricity market comprises electricity generation, transmission, distribution and sale. Electric power 
systems constitute a marketplace for electricity, which makes the electricity market a unique combination of 
technology and business. Upon completion of the major studies in Electricity Market and Power Systems, 
the student will be able to demonstrate knowledge and skills in both technology and business: the major 
subject studies cover topics related to electricity transmission and distribution technology and business, the 
operation of wholesale and retail markets of electricity and the effects of emissions trading on the electricity 
market. The studies in Electricity Market and Power Systems involve plenty of practical training in small 
groups, where the students obtain information about the latest developments in the field. A Master of 
Science specialised in Electricity Market and Power Systems may find employment in a wide variety of jobs: 
potential employers are for instance electricity distribution companies, energy companies, electrotechnical 
industry, information system suppliers, consulting agencies and energy-intensive industry in general. 
Moreover, the university provides interesting opportunities for those interested in academic research in the 
field.   
 
 
1. Bachelor of Science (180 ECTS cr) 
 
In the Degree Programme in Electrical Engineering, the Bachelor’s studies start with general studies. After 
completing the general studies, the student has acquired skills required in the major and minor subject 
studies: the general studies include for instance mathematics, physics, language and communication 
studies, studies in electrical engineering and practical training. The student chooses a major and minor 
subject, in which he/she develops his/her professional competences in electrical engineering. In addition to 
these, the Bachelor’s degree comprises a Bachelor’s thesis and a seminar (10 cr) and elective studies.  
 
 


 
 
Bachelor’s Degree Programme in Electrical Engineering (180 ECTS cr). 
 
 
 
 
 
 
 
 


A. General studies, min. 
107 cr 


B. Major subject, about 35 cr 


Electrical Engineering and Electronics 
Electrical Energy Engineering 


D. Elective studies, 10 cr 


C. Minor subject, 20 cr 
 


Control Engineering and Signal Processing 
Electronics 
 
 


Bachelor’s thesis & seminar 10 cr 
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Major and minor subjects in Bachelor’s degree 
 
The major subjects in the Bachelor’s Degree Programme in Electrical Engineering are Electrical 
Engineering and Electronics and Electrical Energy Engineering. The student chooses his/her major 
subject in the spring term of the second year of study; the choices are approved by the Head of Degree 
Programme. The minor subjects in Electrical Engineering are Control Engineering and Signal Processing 
and Electronics. The student may choose his/her minor subject also from other degree programmes.  
 
Bachelor’s thesis and seminar (10 ECTS cr) 
 
Bachelor’s thesis is the final project required for the degree of Bachelor of Science in Technology. The 
thesis is a report written on a research or design project related to the student’s major subject. Together with 
the seminar, the thesis is weighted as 10 credits. The Bachelor’s thesis constitutes an independent course 
related to the student’s major subject, and it is supervised and examined by a person appointed by the 
Degree Programme. By successfully completing the Bachelor’s thesis, the student shows maturity and 
ability to work independently according to set guidelines. The Bachelor’s thesis is a public document, and it 
is graded from 0 to 5. 
  
Maturity test 
 
The student must take a written maturity test to demonstrate familiarity with the field of the topic of the 
Bachelor’s thesis and proficiency in the Finnish or Swedish language. The student takes the maturity test 
under supervision without reference material in the Origo exam aquarium in the library. The maturity test 
shall be taken no later than 5 to 6 weeks before intended graduation. The content of the test is assessed by 
the supervisor of the thesis, and the language by a language specialist appointed by the university. 
 
Further information: Study Secretary Tiina Kronqvist (Tel. 0400 176 485, Office 2314b, tiina.kronqvist@lut.fi). 
 
 
Bachelor’s degree in Electrical Engineering comprises the following studies: 
 


A. General studies  107 ECTS cr 
B. Major subject, B.Sc. thesis incl.  45 ECTS cr 
C. Minor subject 20 (min.) ECTS cr 
D. Elective studies 10 (min.) ECTS cr 
Studies in total 180 (min.) ECTS cr 


 
A. General studies  
 
Obligatory general studies (95 cr)  year per. cr 
BL10A0000 Introduction to Studies in Electrical Engineering B.Sc. 1 1 1 
BL10A0100 Basics of Electrical Engineering B.Sc. 1 1–2 3 
BL30A0000 Electric Circuits B.Sc. 1 2–3 4 
BL30A0100 Electric Circuit Analysis B.Sc. 2 1 3 
BL30A0200 Laboratory Course in Electrical Engineering B.Sc. 1 1–4 3 
BL30A0300 Electromagnetism B.Sc. 2 3–4 6 
BL40A0110 Measurement and Automation Technology, 


Introduction 
B.Sc. 2 1–2 3 


BL40A0200 Control Systems, Introduction A B.Sc. 2 3–4 4 
BL50A0010 Basic Electronics A B.Sc. 1 2–3 5 
BM20A0000 Mathematics SäEnKeA1 B.Sc. 1 1 3 
BM20A0200 Mathematics SäEnKeA2 B.Sc. 1 1–2 5 
BM20A0400 Mathematics SäEnKeB1 B.Sc. 1 3 3 
BM20A0600 Mathematics SäEnKeB2 B.Sc. 1 3–4 2 
BM20A0800 Mathematics SäEnKeB3 B.Sc. 1 4 3 
BM20A1401 Statistics I B.Sc. 2 1 3 
BM20A1501 Numerical methods I B.Sc. 2 3 3 
BM20A4301 Introduction to Technical Computation B.Sc. 1 4 4 
BM30A0210 Physics L, part 1 B.Sc. 1 1–2 5 
BM30A0220 Physics L, part 2 B.Sc. 1 2 2 
BM30A0230 Physics L, part 3 B.Sc. 1 3–4 5 
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BM30A0240 Physics L, part 4 B.Sc. 1 4 2 
BM30A0310 Physics, Laboratory Course (SÄTE) B.Sc. 1 3–4 6 
BK20A1901 Basics of Technical Drawing B.Sc. 1 1 2 
CS90A0010 Basic Course in Industrial Management B.Sc. 1–2 1–2 and 


3–4 
5 


FV10A 4op Language studies   4 
FV13A1200 Teknisk svenska B.Sc. 1–3 1, 2, 3, 4 2 
FV18A1000 Oral communication in Finnish B.Sc. 2 1, 1–2, 


2, 3, 3–
4, 4 


2 


HAR2 Practical training 2 cr   2 
 
Elective general studies (at least 12 cr)  year per. cr 
BH20A0300 Fundamentals of Heat Transfer B.Sc. 3 1–2 3 
BH20A0700 Fundamentals of Engineering Thermodynamics B.Sc. 2 2 2 
BH40A0200 Pumps, Blowers, Fans and Compressors B.Sc. 3 1 3 
BH60A0000 Basic Course in Environmental Engineering B.Sc. 1 1–2 3 
BH60A1500 Basic Course on Environmental Management 


and Economics 
B.Sc. 2 1–2 5 


BJ20A1500 Introduction to Mass Transfer B.Sc. 2 3–4 2 
BJ30A0302 Process and Plant Design B.Sc. 3 1–2 7 
BJ60A0001 Introduction Course in Paper Technology B.Sc. 3 1–2 5 
BJ80A0001 General Chemistry B.Sc. 1 3 3 
BK20A2000 Introduction Manufacturing Technology B.Sc. 1 2 2 
BK65A0700 Basics of Engineering Design B.Sc. 2 3 2 
BK80A0401 Basic Course in Strength of Materials B.Sc. 1 3–4 3 
BK80A2100 Basics of Statics B.Sc. 1 1–2 3 
BK90C1700 Forestry B.Sc. 2 4 5 
BM30A0400 Modern physics B.Sc. 2–3 1–2 6 
BM30A0910 Materials Science and Engineering A B.Sc. 3 3 3 
 
B. Major subjects 
 
1. Electrical Engineering and Electronics  
 
After completing the major subject studies in Electrical Engineering and Electronics, the student is able to 
name and describe essential digital and analog electronics components and design and analyse simple 
analog and digital systems. Moreover, the student is able to identify and describe the essential instructions 
and regulations concerning safety in electrical installations and electromagnetic compatibility. The student is 
also able to describe the operation and control of typical electrical machines. The person in charge of the 
major subject is Professor Pertti Silventoinen.   
 
Obligatory studies (40 cr)  year per. cr 
BL10A1000 Bachelor's Thesis and Seminar B.Sc. 3  10 
BL10A3000 Safety Regulations in Electrical Installations B.Sc. 3 3–4 4 
BL30A0500 Introduction to Electrical Drives B.Sc. 3 2 3 
BL40A0400 Digital Signal Processing B.Sc. 3 1–2 5 
BL40A1710 Digital Electronics A B.Sc. 2 1–2 6 
BL50A0100 Basic Analog Electronics B.Sc. 2 3–4 5 
BL50A0200 Introduction to EMC B.Sc. 2 1 2 
CT60A0200 Fundamentals of Programming B.Sc. 1 1–2 5 
 
Elective studies supporting the major subject (at least 5 cr)  year per. cr 
BL20A0700 Introduction to Electrical Power Systems B.Sc. 3 1 4 
BL20A0900 
BL20A1200 


Science, Technology and Society 
Wind power and solar energy technology and 
business 


B.Sc. 1-3 
B.Sc. 3 


1–2 
3–4   


4 
5 


BL40A0000 Mathematical Software for Control Engineering 
and Digital Signal Processing 


B.Sc. 2 1, int. 2 
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BL40A0501 Digital Control, Introduction B.Sc. 3 1–2 4 
BM20A2600 Integral Transforms B.Sc. 3 4 3 
BM20A4100 Vector Analysis in Engineering B.Sc. 3 1 4 
BM30A0910 Materials Science and Engineering A B.Sc. 3 3 3 
BM30A0920 Materials Science and Engineering B B.Sc. 3 4 3 
CT30A2001 Introduction to Telecommunications B.Sc. 2 1 5 
 
2. Electrical Energy Engineering  
 
After completing the major subject studies in Electrical Energy Engineering, the student is able to name and 
describe modes of operation and cost accounting methods related to generation, transmission, distribution 
and use of energy. The student is able to describe the operation and control of typical electrical machines. 
Moreover, the student is able to identify and describe the essential instructions and regulations concerning 
safety in electrical installations and electromagnetic compatibility. In the elective studies supporting the 
major subject, the student may complement his/her studies with studies for instance in energy technology 
and electronics. The person in charge of the major subject is Professor Jarmo Partanen. 
 
Obligatory studies (23 cr)  year per. cr 
BH61A0000 Fundamentals of Energy Economics B.Sc. 1 2 2 
BL10A1000 Bachelor's Thesis and Seminar B.Sc. 3  10 
BL10A3000 Safety Regulations in Electrical Installations B.Sc. 3 3–4 4 
BL20A0700 Introduction to Electrical Power Systems B.Sc. 3 1 4 
BL30A0500 Introduction to Electrical Drives B.Sc. 3 2 3 
 
Elective studies supporting the major subject (at least 22 cr)  year per. cr 
BH30A0000 Introduction to Nuclear Engineering B.Sc. 1 3 2 
BH40A0100 Renewable Energy B.Sc. 2 4 3 
BH40A0300 Applied Thermodynamics B.Sc. 3 2 3 
BH50A0001 Introduction to Energy Technology B.Sc. 1 1–2 2 
BH50A0200 Introduction to Power Plant Engineering B.Sc. 3 1 4 
BH60A1300 Fundamentals of Energy Technology for 


Buildings 
B.Sc. 2 3–4 7 


BL20A0900 Science, Technology and Society B.Sc. 1–3 1–2 4 
BL20A1200 Wind power and solar energy technology and 


business 
B.Sc. 3 3–4 5 


BL40A0400 Digital Signal Processing B.Sc. 3 1–2 5 
BL40A1710 Digital Electronics A B.Sc. 2 1–2 6 
BL50A0100 Basic Analog Electronics B.Sc. 2 3–4 5 
BL50A0200 Introduction to EMC B.Sc. 2 1 2 
BM20A4100 Vector Analysis in Engineering B.Sc. 3 1 4 
CT60A0200 Fundamentals of Programming B.Sc. 1 1–2 5 
 
 
C. Minor subjects for students in the Degree Programme in Electrical Engineering 
 
The minor subject studies complement the major subject studies in the field of specialisation chosen by the 
student. In addition to the minor subject studies provided by the Degree Programme in Electrical 
Engineering, the student is recommended to take studies in energy technology, mechanical engineering, 
technical physics and environmental engineering in particular. The minor subjects provided by other degree 
programmes can be found in the Study Guide at Sivuaineet muiden koulutusohjelmien opiskelijoille (Minor 
studies for students from other degree programmes). The minor subjects provided by the School of 
Business and Language Centre are presented at the end of the Study Guide.  
 
The minor subjects in the Degree Programme in Electrical Engineering are introduced below. If some of the 
obligatory studies listed below are already included in some other studies, the student chooses some other 
course from the elective studies instead.  
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1. Control Engineering and Signal Processing  
 
In the minor subject of Control Engineering and Signal Processing, the student familiarises him/herself for 
instance with digital control, microprocessors and their programming. Upon completion of the minor subject, 
the student can design simple digital controllers and solve problems related to control engineering and 
signal processing by applying mathematical software applications. The student is able to describe the 
operation of microprocessors used in the embedded systems and program them in C language. The student 
can complement his/her studies for instance by elective studies in mechatronics, electronics and 
telecommunications. The minor subject of Control Engineering and Signal Processing is recommended for 
students who intend to take the major subject of Embedded Systems in their Master’s degree. 
 
Obligatory studies (17 cr)  year per. cr 
BL40A0000 Mathematical Software for Control Engineering 


and Digital Signal Processing 
B.Sc. 2 1, int. 2 


BL40A0501 Digital Control, Introduction B.Sc. 3 1–2 4 
BL40A1810 Microprocessors A B.Sc. 3 3–4 6 
CT60A0210 Practical Programming B.Sc. 1 3–4 5 
 
 
Elective studies (at least 3 cr)  year per. cr 
BK60A0001 Introduction to Mechatronics B.Sc. 2 3–4 5 
BL50A0500 Electronics, Laboratory Course 1 B.Sc. 2–3 1–4 6 
CT30A2001 Introduction to Telecommunications B.Sc. 2 1 5 
CT30A2500 Basics of TCP/IP B.Sc. 3 1–2 5 
CT30A2600 Wireless Communications B.Sc. 3 3–4 5 
CT60A2410 Object-Oriented Programming B.Sc. 2 1–2 5 
 
 
2. Electronics 
 
After completing the minor subject studies in electronics, the student is able to use the essential electronics 
measuring instruments and solve simple theoretical and practical problems related to prototype construction 
of analog and digital electronics. The student is able to describe the structure and operation of 
microprocessors and the essential design tools associated with them. The student can explain the 
propagation of radio waves and recognise the most relevant transmission paths and antenna types. In the 
elective studies, the student can concentrate for instance on optoelectronics or microelectronics. 
 
Obligatory studies (14 cr)  year per. cr 
BL40A1810 Microprocessors A B.Sc. 3 3–4 6 
BL50A0300 Introduction to RF and Microwave Circuits B.Sc. 3 1 2 
BL50A0500 Electronics, Laboratory Course 1 B.Sc. 2–3 1–4 6 
 
Elective studies (at least  6 cr)  year per. cr 
BL40A1710 Digital Electronics A B.Sc. 2 1–2 6 
BL50A0100 Basic Analog Electronics B.Sc. 2 3–4 5 
BM30A0601 Optoelectronics M.Sc. 1 1 6 
BM30A2100 Microelectronics Processing Technology M.Sc. 1 1–2 2 
BM30A2200 Semiconductor and Superconductor Physics M.Sc. 1 1–2 6 
CT60A0210 Practical Programming B.Sc. 1 3–4 5 
 
D. Elective studies 
 
The student must take a suitable amount of elective studies to reach the total of 180 credits required for the 
Bachelor’s degree. The student may include any courses taught at LUT, also another minor subject, in 
his/her Bachelor’s degree. Studies in other domestic or foreign higher education institutions can be included 
in the degree by application; the studies are approved by the Head of Degree Programme. The leadership 
training provided by the National Defence Forces can be included in the elective studies (6 cr) provided that 
these studies are not included in any previous degree.   
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2. Master of Science (120 ECTS cr) 
 
After completion of the Bachelor’s studies, the student continues his/her studies in the Master’s degree 
programme. The degree programme consists of general studies preparing for a professional career, 
including for instance mathematics, language and communication skills and practical professional training.  
In the major subject studies. the student acquires in-depth, detailed knowledge on electrical engineering and 
writes a Master’s thesis (30 ECTS cr.)  
 


 
Master’s Degree Programme in Electrical Engineering (120 ECTS cr). 
 
 
Major and minor subjects in the Master’s Degree Programme 
 
The student chooses his/her field of specialisation, that is, the major subject, in the spring term of the third 
academic year of the Bachelor’s degree. The choices are approved by the Head of Degree Programme. 
 
The major subjects in the Master’s Degree Programme in Electrical Engineering are: 


1. Electrical Drives and Machines 
2. Embedded Systems 
3. Applied Electronics 
4. Electricity Market and Power Systems 


 
The minor subjects offered for the students in the Degree Programme in Electrical Engineering are Power 
Electronics and Electrical Drives, Communications Electronics, Embedded Systems, Applied 
Electronics and Control Engineering. 
 
The student may choose his/her minor subject also from other Degree Programmes. A student taking the 
advanced studies in Electricity Trading has to choose the minor subject of Business Administration 
offered by the School of Business as an obligatory minor subject.  
 
  


C. Minor subject, 20 cr 
 


Power Electronics and Electrical Drives, Communications Electronics, 
Embedded Systems, Applied Electronics and Control Engineering 


 


D. Elective studies, 10–20 cr 


Master’s 
thesis, 
30 cr 


A
. G


eneral studies, about 20 cr 


B. Major subject, about 
30 cr + Master’s thesis 
 


Electrical Drives and Machines 
Industrial Embedded Systems 
Applied Electronics 
Electricity Market and Power 
Systems  
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Master’s thesis and seminar (30 ECTS cr) 
 
Master’s thesis is the final project required for the degree of Master of Science in Technology. By the thesis, 
the student shows in-depth knowledge of a topic that is relevant both scientifically and from society’s point of 
view. The work is a research or design assignment, which, together with the seminar, yields 30 ECTS 
credits. The student has to be able to show maturity and ability to work independently according to the 
plans. The student writes the Master’s thesis following the guidelines defined in the Study Guide. The 
Master’s thesis is graded from 0 to 5. 
 
The student has to have completed the Bachelor’s degree and possible complementary studies before 
applying for the topic for the Master’s thesis. 
 
Maturity test 
 
If the student has demonstrated proficiency in the Finnish or Swedish language by a maturity test at the 
Bachelor’s degree level, only the content of the maturity test will be assessed. The maturity test shall be 
taken no later than 5 to 6 weeks before intended graduation.  
 
Further information: Study Secretary Tiina Kronqvist (Tel. 0400 176 485, Office 2314b, tiina.kronqvist@lut.fi). 
 
Qualification for the supervisor of electrical works 
 
In the Degree Programme in Electrical Engineering, the student can take the studies required for the 
qualification for a supervisor of electrical works. Further information about the studies: professor Juha 
Pyrhönen. 
 
 
The Master’s degree in Electrical Engineering comprises the following studies: 
 


A. General studies  20 cr 
B. Major subject, Master’s thesis included 60 (min.) cr 
C. Minor subject 20 (min.) cr 
D. Elective studies 10 (min.) cr 
Studies in total 120 (min.) cr 


 
A. General studies  
 
Obligatory general studies (14 cr)  year per. cr 
BH61A0200 Energy Economics B.Sc. 3 3–4 4 
BL30A0800 Electromagnetic components M.Sc. 1 1 3 
BL40A2300 Energy Efficiency M.Sc. 1 3 3 
HAR2 Practical training 2 cr   2 
FV10A 2op Language studies   2 
 
 
Elective general studies  (at least 20 cr)  year per. cr 
BK60A0001 Introduction to Mechatronics B.Sc. 2 3–4 5 
BM20A1801 Linear Optimization B.Sc. 3 3 6 
BL30A1100 Laboratory Course in Electrical Power 


Engineering  
DI 1 1–4 6–8 


BL20A0100 Thermal Design of an Electric Device DI 1 3 3 
BM20A1900 Statistics II DI 1–2 2 3 
BM20A2000 Simulation DI 1 1 4 
BM20A2401 Mathematical Modelling B.Sc. 3 1–2 5 
BM20A2701 Numerical Methods II DI 1 4 3 
BM20A3001 Statistical Analysis in Modelling DI 1 2 5 
FV10A 4op Language studies   4 
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B. Major subjects 
 
1. Electrical Drives and Machines  


 
After completing the major subject studies, the student masters electrical drive system concepts (e.g. 
frequency converter, electric motor or generator and mechanical load). According to his/her specialisation, 
the student will be able to design for instance electrical machines and main circuit solutions for different 
power electronics applications or develop applications software and control algorithms for frequency 
converters. All students majoring in Electrical Drives and Machines should master the use of simulation tools 
for electromechanical systems and their parts. Numerical field solution techniques can also be included in 
the studies. 
 
A student specialising in electrical machine design is recommended to take general studies in mechanical 
engineering and thermal engineering. A student who specialises in power electronic drive systems is 
advised to take complementary studies in control engineering and embedded systems. A student 
specializing in practical electrical drives technology is recommended to take complementary studies in 
machine automation, mechatronics, hydraulics and energy technology. The person in charge for the major 
subject is professor Juha Pyrhönen. 
 
 
Elective studies (at least 30 cr)  year per. cr 
BL20A0100 Thermal Design of an Electric Device M.Sc. 1 3 3 
BL30A0400 Design of an Electrical Machine M.Sc. 1 1 6 
BL30A0600 Power Electronics M.Sc. 1 1–2 6 
BL30A0900 Power Electronic Components M.Sc. 1 3–4 4 
BL30A1000 Electrical Drives M.Sc. 2 2–3 8 
BL30A1100 Laboratory Course in Electrical Power 


Engineering 
M.Sc. 1 1–4 6–8 


BL30A1200 Numerical Methods in Electromagnetism M.Sc. 2 3 4 
BL50A0600 Electromagnetic Compatibility in Power 


Electronics 
M.Sc. 1 1 2 


 
 year per. op 
BL10A2000 Master’s Thesis and Seminar M.Sc. 2 1–4 30 
 
 
2. Embedded Systems  


 
The elective studies in the major subject of Embedded Systems are divided into three modules: Embedded 
Systems, Digital Signal Processing, and Control Engineering and Automation Technology. The target of this 
categorisation is to guide the students to choose courses that support each other; hence, the modules are 
intended for suggestive purposes only. 
 
Intelligent calculation algorithms, signal processing and data transfer play a key role in embedded systems. 
Mastering of high-level programming and description languages and operating systems is essential in the 
design of electronics devices. A Master of Science majoring in Embedded Systems will be able to efficiently 
apply these tools to embedded systems and utilise for instance control engineering algorithms in the design 
applications. Key subject areas in the major subject are digital electronics, embedded system programming, 
digital control and signal processing. After the studies in Embedded Systems, the student has a wide variety 
of employment opportunities in design, research and product development of industrial electronics and 
telecommunications. The major subject studies can be supplemented by suitable minor studies in some field 
of applied technology.  
 
Automation systems are based on increasingly flexible distributed intelligence. Enterprises developing 
industrial electronics and automation systems invest heavily in intelligent technologies. The student majoring 
in Embedded Systems can combine studies in control engineering and automation technology, which 
provides excellent skills for instance for the control of different processes. In industrial environments, 
information and automation systems of different levels are integrated by open protocols and interfaces into 
larger and larger units. By combining studies in automation and information technology and 
telecommunications, a Master of Science will be able to master the above-described topics. After completing 
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studies in automation and microprocessor technology and applied electronics, a person has acquired skills 
to operate as an expert in the fields of automation equipment and embedded systems involving automation. 
The persons in charge for the major subject are professor Jero Ahola and professor Olli Pyrhönen. 
 
Obligatory studies (39 cr)  year per. cr 
BL10A2000 Master’s Thesis and Seminar M.Sc. 2 1–4 30 
BL40A0901 Seminar Course in Embedded Systems M.Sc. 2 1–2 5 
BL40A1100 Embedded System Programming M.Sc. 1 1–2 4 
 
The student chooses elective studies from the three modules listed below so that 60 ECTS credits of major 
studies are reached. 
 
Embedded Systems (Elective studies)  year per. cr 
BL40A1000 Real-time Operating Systems and Programs M.Sc. 2 1–2 5 
BL40A1600 Digital Circuit Design M.Sc. 1 1–2 6 
BL40A2000 Integrated Circuits in Telecommunications M.Sc. 1 1–2 6 
 
 
Digital Signal Processing (Elective studies)  year per. cr 
BL40A0600 Laboratory Course in Control Systems and 


Signal Processing 
M.Sc. 1 1–4 2–6 


BL40A0700 Digital Filtering M.Sc. 1–2 3–4 5 
BL40A0800 Advanced Course in Digital Signal Processing M.Sc. 1–2 3–4 5 
 
Control Engineering and Automation Technology (Elective 
studies)  


year per. cr 


BL40A1200 Digital Control Design M.Sc. 1 1–2 4 
BL40A1300 Modelling and Control of Industrial Processes M.Sc. 1 3–4 4 
BL40A1400 Automation Systems Technology M.Sc. 1 3–4 6 
BL40A1500 Advanced Course in Control Systems M.Sc. 1–2 1–2 5 
BJ30A0600 Modelling of Unit Processes M.Sc. 1 3–4 6 
 
 
3. Applied Electronics  


 
Upon completion of studies in Applied Electronics, the student will be able to demonstrate the essential 
knowledge and skills to carry out electronics design projects. The student will be able to apply the most 
relevant electronics design tools and measuring equipment in product development and research work. The 
student will be able to use basic analog electronics components for instance in signal processing 
applications and apply modern analog electronics in the design of electronic devices and systems. The 
student can apply the basic electromagnetic phenomena to the design of EMI protection of equipment and 
systems. In the elective studies, the student can supplement his/her knowledge by studies in digital circuit 
design, telecommunications and radio technology or power electronics. The person in charge for the major 
subject is professor Pertti Silventoinen. 
 
Obligatory studies (52 cr)  year per. cr 
BL10A2000 Master’s Thesis and Seminar M.Sc. 2 1–4 30 
BL50A0800 Electronic Equipment and Systems Design M.Sc. 1 3–4 4 
BL50A0900 Analog Signal Processing M.Sc. 1–2 3–4 6 
BL50A1200 Applied Electronics Project Work M.Sc. 2 1–4 6 
BL50A1400 Analog Electronics M.Sc. 1 1–2 6 
 
Elective studies (at least 8 cr)  year per. cr 
BL30A0600 Power Electronics M.Sc. 1 1–2 6 
BL30A0900 Power Electronic Components M.Sc. 1 3–4 4 
BL40A1600 Digital Circuit Design M.Sc. 1 1–2 6 
BL40A2000 Integrated Circuits in Telecommunications M.Sc. 1 1–2 6 
BL50A0600 Electromagnetic Compatibility in Power 


Electronics 
M.Sc. 1 1 2 







Electrical Engineering  •    
 


77 


 


BL50A1300 Advanced Course in Electronics M.Sc. 1 3–4 6 
BL50A1500 Power Electronics Project M.Sc. 2 1–4 6 
BM30A0601 Optoelectronics M.Sc. 1 1 6 
BM30A2200 Semiconductor and Superconductor Physics M.Sc. 1 1–2 6 
 
 
4. Electricity Market and Power Systems 
 
In the major subject of Electricity Market and Power Systems, the student can, according to his/her choice, 
concentrate either on Electricity Trading or Electric Power Systems.  
 
Upon completion of the major studies, the student specialising in Electricity Trading will master the concept 
of electricity market, where the focus is on special characteristics of electricity trading, trading mechanisms, 
risk management and financing instruments. A student taking the advanced studies in Electricity Trading has 
to choose the minor subject of Business Administration offered by the School of Business as an obligatory 
minor subject.  
 
The student completing the advanced studies in Electric Power Systems will be able to design and use 
electricity distribution networks and utilise automation and information systems related to electricity 
distribution. In addition to technical skills, the student acquires knowledge regarding electricity distribution 
business. In the advanced studies in Electric Power Systems, the student is recommended to take minor 
subject studies in Power Electronics and Electrical Drives, Applied Electronics, Energy Technology, 
Information Technology or Industrial Management. For those planning a career in electrical industry, it is 
recommended to take elective studies or minor subject studies in information technology or electronics. For 
those aiming at working in electricity and energy companies, it is recommended to take minor subject or 
elective studies in business and energy technology. 
 
Obligatory studies (43 cr)  year per. cr 
BL10A2000 Master’s Thesis and Seminar M.Sc. 2 1–4 30 
BL20A0400 Electricity Market M.Sc. 1 1 5 
BL20A0500 Electricity Distribution Technology M.Sc. 1 2–3 8 
 
a) Electricity Trading


In the advanced studies in Electricity Trading, the student familiarises him/herself with the total 
management of electric energy markets, in particular the functioning of wholesale electricity market, 
regulation of electricity distribution business and effects of emission trading on electricity market. Upon 
completion of the advanced studies in Electricity Trading, the student will be able to demonstrate the 
basic knowledge required in the liberalised electricity markets regarding the special characteristics of 
electricity trading and trading mechanisms, the role of electricity distribution networks as a marketplace 
for electricity and financing in free markets in general.    


:  


The person in charge for the major subject is professor Satu Viljainen. 
 


Major subject studies in the advanced studies in electricity trading  
Elective studies (at least 17 cr)  year per. cr 
AB30A0150 Derivatives and Risk Management  M.Sc. (Econ. & 


Bus. Adm) 1 
2 7 


BH60A2000 Emission Trading M.Sc. 3 3–4 3 
BL20A0200 Power Exchange Game for Electricity Markets M.Sc. 1 2–3 3 
BL20A1100 Electricity Trading M.Sc. 1 4 4 
BL30A1100 Laboratory Course in Electrical Power 


Engineering 
M.Sc. 1 1–4 6–8 


 
A student taking the advanced studies in Electricity Trading has to choose the minor subject of Business 
Administration offered by the School of Business as an obligatory minor subject.  
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Business Administration 20 cr  
Obligatory studies: Strategy research and Management and Organization (10 cr)  per. cr 
AB40A0200 Principles of Economics  2 5 
AC30A0100 Introduction to Leadership and Work Community  1 5 
 
Elective studies: Accounting, Finance and Business Law (10 cr)  per. op 
AB20A0050 Introduction to Accounting and Finance  1–2 5 
AB50A0000 Basic Course in Business Law  4 5 
AB50A0200 Information and Technology Law Fundamentals  4 5 
 
b) Electricity Distribution Networks


In the advanced studies in Electricity Distribution Networks, the student familiarises him/herself with the 
electricity transmission and distribution technology, information systems and electricity distribution 
business. Suitable minor subject studies are the minor subjects of Power Electronics and Electrical 
Machines, Applied Electronics, Energy Technology, Information Technology or Industrial Management. 
For those planning a career in electrical industry, it is recommended to take elective studies or minor 
subject studies in information technology or electronics. For those aiming at working in electricity and 
energy companies, it is recommended to take minor subject or elective studies in business and energy 
technology. 


:  


The person in charge for the major subject is professor Jarmo Partanen. 
 
Major subject studies in the advanced studies in electricity distribution networks 
Elective studies (at least 17 cr)  year per. op 
BL20A0300 High Voltage Engineering M.Sc. 1–2 4 5 
BL20A0600 Electrical Power Transmission M.Sc. 1 2 5 
BL20A1000 Relay Protection of Electricity Networks M.Sc. 2 3 5 
BL30A1100 Laboratory Course in Electrical Power 


Engineering 
M.Sc. 1 1–4 6–8 


 
 
C. Minor subjects for the students in the Degree Programme in Electrical 
Engineering 
 
1. Power Electronics and Electrical Drives 
 
The wide-ranging expertise of LUT Energy on power electronics and electrical drives provides the students 
of other major subjects an opportunity to familiarise themselves with this field of industry that is highly 
relevant to the Finnish industry. Upon completion of these minor subject studies, the student may find 
employment for instance in product development tasks in the domestic power electronics and electrical 
drives industry.  
 
Obligatory studies (8 cr)  per. cr 
BL30A1000 Electrical Drives 2–3 8 
 
Elective studies (at least 12 cr)  per. cr 
BL20A0100 Thermal Design of an Electric Device 3 3 
BL30A0400 Design of an Electrical Machine 1 6 
BL30A0600 Power Electronics 1–2 6 
BL30A0900 Power Electronic Components 3–4 4 
BL30A1100 Laboratory Course in Electrical Power Engineering 1–4 6–8 
BL30A1200 Numerical Methods in Electromagnetism 3 4 
BL50A0600 Electromagnetic Compatibility in Power Electronics 1 2 
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2. Communications Electronics  
 
Today, telecommunications is needed in all industrial electronics systems. Over the past few decades in 
particular, the development of digital data transmission and telecommunications based on it has been very 
rapid. As a consequence, more and more embedded systems are being networked by wired and wireless 
data transfer methods.  
 
Upon completion of the minor subject studies in Communications Electronics, the student has acquired 
basic knowledge of digital data transfer and related data transfer methods, media and protocols. After 
completing the minor subject studies, the student will be able to apply digital data transfer methods for 
instance to embedded systems.  
 
Elective studies (at least 20 cr)  per. cr 
BM30A0601 Optoelectronics 1 6 
BL40A2000 Integrated Circuits in Telecommunications 1–2 6 
BL50A0900 Analog Signal Processing 3–4 6 
BL50A1500 Power Electronics Project 1–4 6 
CT30A2001 Introduction to Telecommunications 1 5 
CT30A2500 Basics of TCP/IP 1–2 5 
CT30A2600 Wireless Communications 3–4 5 
 
3. Embedded Systems  
 
After completing the minor studies in Embedded Systems, the student can design and implement program-
based electronic devices. In this minor subject, the student can choose courses in embedded systems, 
control engineering and digital signal processing. A student who has completed the minor subject studies in 
Embedded Systems is able to implement different systems with microprocessors or programmable logic 
circuits. 
 
Elective studies (at least 20 cr)  per. cr 
BL40A0600 Laboratory Course in Control Systems and Signal Processing 1–4 2–6 
BL40A0700 Digital Filtering 3–4 5 
BL40A0800 Advanced Course in Digital Signal Processing 3–4 5 
BL40A0901 Seminar Course in Embedded Systems 1–2 5 
BL40A1000 Real-time Operating Systems and Programs 1–2 5 
BL40A1100 Embedded System Programming 1–2 4 
BL40A1200 Digital Control Design 1–2 4 
BL40A1400 Automation Systems Technology 3–4 6 
BL40A1500 Advanced Course in Control Systems 1–2 5 
BL40A1600 Digital Circuit Design 1–2 6 
 
 
4. Applied Electronics 
 
After completing the minor subject studies in Applied Electronics, the student can apply the most relevant 
electronics design tools and use basic measuring equipment in electronics product development and 
research work. The student will be able to use basic analog electronics components for instance in signal 
processing applications and apply modern analog electronics in the design of electronic devices and 
systems.  
 
Obligatory studies (16 cr)  per. cr 
BL50A0800 Electronic Equipment and Systems Design 3–4 4 
BL50A0900 Analog Signal Processing 3–4 6 
BL50A1400 Analog Electronics 1–2 6 
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Elective studies (at least 4 cr)  per. cr 
BM30A0601 Optoelectronics 1 6 
BL40A1600 Digital Circuit Design 1–2 6 
BL50A0600 Electromagnetic Compatibility in Power Electronics 1 2 
BL50A1200 Applied Electronics Project Work 1–4 6 
BL50A1300 Advanced Course in Electronics 3–4 6 
BL50A1500 Power Electronics Project 1-4 6 
 
5. Control Engineering 
 
In the minor subject studies in Control Engineering, the student focuses, according to his/her choice, on 
digital control design, nonlinear systems and their control and/or automation technology. The student can 
complement the studies with suitable courses in mathematics. After successfully completing the minor 
subject, depending on his/her specialisation, the student will be able to design digital controllers and 
implement them with a microprocessor and analyse nonlinear systems and design simple controllers for 
them. After the studies in automation technology, the student will be familiar with automation equipment and 
will be able to apply them in process control.   
 
Elective studies (at least 20 cr)  per. cr 
BJ30A0600 Modelling of Unit Processes 3–4 6 
BM20A2401 Mathematical Modelling 1–2 5 
BM20A3001 Statistical Analysis in Modelling 2 5 
BM20A3101 Fuzzy Sets and Fuzzy Logic 1–2 6 
BM20A3201 Fuzzy Engineering 4 5 
BL40A0501 Digital Control, an Introduction 1–2 4 
BL40A0600 Laboratory Course in Control Systems and Signal Processing 1–4 2–6 
BL40A1200 Digital Control Design 1–2 4 
BL40A1300 Modelling and Control of Industrial Processes 3–4 4 
BL40A1400 Automation Systems Technology 3–4 6 
BL40A1500 Advanced Course in Control Systems 1–2 5 
 
 
D. Elective studies 
 
The student must take a suitable amount of elective studies to reach the total of 120 credits required for the 
Master’s degree. The student may include any courses taught at LUT, also another minor subject, in his/her 
Master’s degree. Studies in other domestic or foreign higher education institutions can be included in the 
degree by application; the studies are approved by the Head of Degree Programme. The leadership training 
provided by the National Defence Forces can be included in the elective studies (total of 6 cr) provided that 
these studies are not included in any previous degree.   
 
Instructions for students 
 
Language and communication studies 
The total value of obligatory language studies that can be included in the Bachelor’s degree is 6 ECTS 
credits (Finnish/Swedish + one foreign language according to the student’s choice).  
 
The Master’s degree includes 2 ECTS credits of obligatory language studies. 
  
Note! Swedish is not a foreign language, and hence, the courses in the Swedish language are categorised 
as elective studies in the degree. Other language and communication studies can be included in the elective 
studies of the degree. Further information on language and communication studies is available in the 
Language Services Study Guide.  
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Practical training 
The obligatory general studies in the Bachelor’s degree include 2 ECTS credits of practical training.   
 
The obligatory general studies in the Master’s degree include 2 ECTS credits of practical training. The 
Master’s degree may include 10 credits of practical training at maximum. The number of credits exceeding 
this limit are categorised as elective studies in the degree.  
 
Two weeks of full-time practical training equals one ECTS credit. The training is approved by professor Pertti 
Silventoinen (Office 6408, Tel. (05) 621 6715, pertti.silventoinen@lut.fi). 
 
Studies in other higher education institutions 
Studies completed in other higher education institutions are approved upon written application; forms can be 
obtained from the Study Coordinator. The student submits copies of degree certificates and descriptions of 
the course contents for assessment. Inclusion of studies or study modules completed in other domestic or 
foreign higher education institutions in the Master’s degree will be approved upon application by the Head of 
Degree Programme.  
 
The student has to check the eligibility of the above-described studies to be included in the Master’s degree 
before starting studies in another higher education institution.  
 
Further information: Study Coordinator Marjaana Lehtinen (Tel. 040 191 9418, Office 3312, 
marjaana.lehtinen@lut.fi). 
 
Personal Study Plans  
The student prepares a personal study plan at the beginning of his/her studies in the course Introduction to 
Studies in Electrical Engineering. A personal study plan is a tool by which the student is able to compile and 
update the modules of his/her individual degree in the course of studies (e.g. when choosing subjects and 
courses), and which helps the student to estimate the time required for studies and to assess the 
prerequisites and targets of the studies.  
 
Complementary studies for students admitted to the Degree Programme   
 
The students who have been granted admission directly to the Master’s degree programme will not 
complete the Bachelor’s degree at LUT, but these students shall only take the required Bachelor-level 
studies as complementary studies. The complementary studies are determined for the student at the 
beginning of studies based on the degree certificate, descriptions of the course contents and the Personal 
Study Plan submitted by the student.  
 
The complementary studies are not included in the Master’s degree (120 cr). The student shall complete the 
complementary studies along with the M.Sc. studies as soon as possible at the beginning of studies 
(however, no later than before applying for the topic for the Master’s thesis); the studies are selected from 
courses offered in the teaching schedule (or alternatively, by courses offered by the open university, in 
which case the student is responsible for the costs). 
 
The course FV13A1200 Teknisk svenska (2 ECTS cr) or FV13A1600 Språkprov för teknologer is obligatory 
for Finnish students who have not attained proficiency in Swedish in their previous degree. 
 
Postgraduate studies 
 
The Degree Programme in Electrical Engineering provides excellent opportunities for students interested in 
postgraduate studies or direct employment in the Finnish electrical industry. The postgraduate students are 
granted access to the postgraduate courses arranged by the national Graduate School in Electrical Energy 
Engineering (GSEEE), which is coordinated by the Department of Electrical Engineering. The operating 
principles and postgraduate studies provided by the GSEEE can be found on the web pages of the 
Graduate School. The Carelian Drives and Motor Centre (CDMC), a centre of expertise operating in 
connection with the Department of Electrical Engineering, employs talented young professionals to various 
long-term research projects related to power electronics and electrical drives. A student may start 
postgraduate studies already in the final stage of the Master degree studies; however, a person can be 
admitted to postgraduate studies only after completion of a higher university degree.   
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Minor subjects in Electrical Engineering for students from other degree 
programmes 
 
The Degree Programme in Electrical Engineering offers the minor subject Electrical Engineering (20–30 
ECTS cr) for students from other degree programmes. The minor subject is suitable both for the Bachelor’s 
and Master’s degree. The minor subject provides an opportunity to choose a module consisting of studies in 
electrical power engineering, control engineering and automation technology or electronics.  
 
The student may also take an extended minor subject in electrical engineering (Electrical Engineering, 
extended minor subject 20 ECTS cr). Completion of the minor subject of Electrical Engineering is required 
for the extended minor subject studies.  
 
Electrical Engineering  
Obligatory studies (11 cr)  per. cr 
BL10A0100 Basics of Electrical Engineering 1–2 3 
BL10A3000 Safety Regulations in Electrical Installations 3–4 4 
BL30A0000 Electric Circuits 2–3 4 
 
The student chooses elective studies from the lists below so that the total of the minor subject, 20–30 ECTS 
credits, is met. 
 
Electrical Power Engineering  per. cr 
BL20A0700 Introduction to Electrical Power Systems 1 4 
BL20A0800 Electric Process Heating 4 3 
BL30A0200 Laboratory Course in Electrical Engineering 1–4 3 
BL30A0500 Introduction to Electrical Drives 2 3 
 
Control Engineering and Automation Technology  per. cr 
BL40A0300(* Control Systems, Introduction B 3–4 3 
BL40A0400 Digital Signal Processing 1–2 5 
BL40A0700 Digital Filtering 3–4 5 
BL40A1400* Automation Systems Technology 3–4 6 
BL40A0000 Mathematical Software for Control Engineering and Digital Signal 


Processing 
1, int. 2 


BL40A0501 Digital Control, Introduction 1–2 4 
*) Recommended when the student chooses the elective studies of the minor subject from this module.  


Electronics  per. cr 
BL40A1720 Digital Electronics B 1–2 4 
BL50A0020 Basic Electronics B 2 3 
BL50A0100 Basic Analog Electronics 3–4 5 
BL50A0200 Introduction to EMC 1 2 
BL50A0300 Introduction to RF and Microwave Circuits 1 2 
 
Electrical Engineering, extended minor subject  
Elective studies (at least 20 cr)  per. cr 
BL20A0100 Thermal Design of an Electric Device 3 3 
BL30A0800 Electromagnetic Components 1 3 
BL40A0700 Digital Filtering 3–4 5 
BL40A1710 Digital Electronics A 1–2 6 
BL50A1400 Analog Electronics 1–2 6 
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Courses 
 
 
Electrical Engineering common studies 
 ECTS cr 
BL10A0000 Introduction to Studies in Electrical Engineering 1 
BL10A0100 Basics of Electrical Engineering 3 
BL10A1000 Bachelor's Thesis and Seminar 10 
BL10A2000 Master’s Thesis and Seminar 30 
BL10A3000 Safety Regulations in Electrical Installations 4 
BL10A4000 Freshman/ Student Tutoring 3 
 
Electricity Market and Power Systems 
Head: Professor, D.Sc. (Tech.) Jarmo Partanen ECTS cr 
BL20A0100 Thermal Design of an Electric Device 3 
BL20A0200 Power Exchange Game for Electricity Markets 3 
BL20A0300 High Voltage Engineering 5 
BL20A0400 Electricity Market 5 
BL20A0500 Electricity Distribution Technology 8 
BL20A0600 Electrical Power Transmission 5 
BL20A0700 Introduction to Electrical Power Systems 4 
BL20A0800 Electric Process Heating 3 
BL20A0900 Science, Technology and Society 4 
BL20A1000 Relay Protection of Electricity Networks 5 
BL20A1100 Electricity Trading 4 
BL20A1200 Wind power and solar energy technology and business 5 
 
Electrical Drives Technology 
Head: Professor, D.Sc. (Tech.) Juha Pyrhönen ECTS cr 
BL30A0000 Electric Circuits 4 
BL30A0100 Electric Circuit Analysis 3 
BL30A0200 Laboratory Course in Electrical Engineering 3 
BL30A0300 Electromagnetism 6 
BL30A0400 Design of an Electrical Machine 6 
BL30A0500 Introduction to Electrical Drives 3 
BL30A0600 Power Electronics 6 
BL30A0800 Electromagnetic Components 3 
BL30A0900 Power Electronic Components 4 
BL30A1000 Electrical Drives 8 
BL30A1010 Seminar Course in Electrical Drives 4 
BL30A1100 Laboratory Course in Electrical Power Engineering 6–8 
BL30A1200 Numerical Methods in Electromagnetism 4 
 
Control Engineering and Digital Technology 
Head: Professor, D.Sc. (Tech.) Olli Pyrhönen ECTS cr 
BL40A0000 Mathematical Software for Control Engineering and Digital Signal Processing 2 
BL40A0110 Measurement and Automation Technology, Introduction 3 
BL40A0200 Control Systems, Introduction A 4 
BL40A0300 Control Systems, Introduction B 3 
BL40A0400 Digital Signal Processing 5 
BL40A0501 Digital Control, Introduction 4 
BL40A0600 Laboratory Course in Control Systems and Signal Processing 2–6 
BL40A0700 Digital Filters 5 
BL40A0800 Advanced Course in Digital Signal Processing 5 
BL40A0901 Seminar Course in Embedded Systems 5 
BL40A1000 Real-time Operating Systems and Programs 5 
BL40A1100 Embedded System Programming 4 
BL40A1200 Digital Control Design 4 
BL40A1300 Modelling and Control of Industrial Processes 4 
BL40A1400 Automation Systems Technology 6 
BL40A1500 Advanced Course in Control Systems 5 
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BL40A1600 Digital Circuit Design 6 
BL40A1710 Digital Electronics A 6 
BL40A1720 Digital Electronics B 4 
BL40A1810 Microprocessors A 6 
BL40A1820 Microprocessors B 4 
BL40A2000 Integrated Circuits in Telecommunications 6 
BL40A2100 Digital / Communication Electronics Project 6 
BL40A2201 Process and Product Innovations 10 
BL40A2300 Energy Efficiency 3 
 
Applied Electronics 
Head: Professor, D.Sc. (Tech.) Pertti Silventoinen ECTS cr 
BL50A0010 Basic Electronics A 5 
BL50A0020 Basic Electronics B 3 
BL50A0100 Basic Analog Electronics 5 
BL50A0200 Introduction to EMC 2 
BL50A0300 Introduction to RF and Microwave Circuits 2 
BL50A0500 Electronics, Laboratory Course 1 6 
BL50A0600 Electromagnetic Compatibility in Power Electronics 2 
BL50A0800 Electronic Equipment and Systems Design 4 
BL50A0900 Analog Signal Processing 6 
BL50A1200 Applied Electronics Project Work 6 
BL50A1300 Advanced Course in Electronics 6 
BL50A1400 Analog electronics 6 
BL50A1500 Power Electronics Project 6 
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 BL10A0000 INTRODUCTION TO STUDIES IN ELECTRICAL 
ENGINEERING 


1 ECTS cr 


  Johdatus sähkötekniikan opiskeluun 
    
Year and Period B.Sc. (Tech.) 1, Period 1 
Teacher(s) Different lecturers. 


Person(s) in Charge: Assistant professor, D.Sc. (Tech.) Pia Lindh,  Post doctoral 
researcher, D.Sc. (Tech.) Hanne Jussila 


Aims Upon completion of the course the student will be able to  
• use the study guide of the degree programme, 
• prepare a personal study plan and  
• use the services of the university library and conduct independent information 


searches.  
During the course, the student will learn to know the teacher tutors of the degree 
programme. 


Content B.Sc. and M.Sc. degree structures, turning points in the study path, faculty student 
support services, examination practices, international student exchange and training,  
preparing a personal study plan (eHOPS), getting acquainted with the teacher tutors, 
basics of using the services of the university library (library visit and Blackboard learning 
environment), basics of conducting information searches.   


Modes of Study 7 h of compulsory lectures, 1st period. Interview by a teacher tutor, 2nd period. 
Evaluation Pass/fail.  
Study materials Course material in Noppa and Blackboard learning environments. 
 
BL10A0100 BASICS OF ELECTRIC ENGINEERING 3 ECTS cr 
  Sähkötekniikan peruskurssi 
    
Year and Period B.Sc. (Tech.) 1, Periods 1–2 
Teacher(s) Person(s) in Charge: Assistant professor, D.Sc. (Tech.) Pia Lindh,  Post doctoral 


researcher, D.Sc. (Tech.) Hanne Jussila, professor, D.Sc. (Tech.) Juha Pyrhönen 
Aims Upon completion of the course the student will be able to  


• identify the turning points in the history of electrical engineering, 
• list the most essential electric power generation methods, 
• determine the most important end-uses of electricity in households and industry,  
• describe the fundamentals of electrical safety,  
• explain electricity price formation and  
• identify applications of electrical engineering and electronics and describe their 


operation principles. 
Content Short introduction to the history of electrical engineering. Electricity generation, 


distribution and use. Electrical safety. Domestic electrical appliances and electronics. 
Electricity price. Electrical quantities: voltage, current, power, energy. Data transmission 
methods. Electrical engineering and electronics applications: e.g. electric vehicle, 
flashlight, antenna. 


Modes of Study 28 h of lectures, 1st and 2nd period.  
Evaluation 0–5. Blackboard exercises on the lecture topics account for 100 % of the grade. 
Study materials Course material in Noppa and Blackboard learning environments. Literature announced 


at the beginning of the course. 
Further Information This course has 1–5 places for open university students. More information on open 


university web pages. 
  


BL10A1000 BACHELOR'S THESIS AND SEMINAR 10 ECTS cr 
  Kandidaatintyö ja seminaari 
    
Year and Period B.Sc. (Tech.) 3 
Teacher(s) Persons in Charge: Professor, D.Sc. (Tech.) Pertti Silventoinen, Professor, D.Sc. (Tech.) 


Juha Pyrhönen, Professor, D.Sc. (Tech.) Jarmo Partanen 
Aims Upon completion of the course the student will be able to  


• delineate a narrow research problem, 
• select research methodology suitable for the study, 
• find relevant reference material and assess the credibility of sources, 
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• apply the material correctly to his/her own work, 
• write a short scientific report according to scientific practices with a special reference 


to electrical engineering,  
• present the work orally in a given time and 
• participate in scientific discussion and provide peer feedback on other students’ 


presentations.  
Content Fundamentals of scientific work and good scientific conduct. The student defines a 


narrow research problem and selects suitable research strategy and methodologies. The 
student practices scientific problem solving and scientific reporting. The student does 
information searches and practices basic scientific writing skills. The student writes the 
B.Sc. thesis. The student trains oral presentation and argumentation and takes the 
maturity test in connection with the B.Sc. degree.  


Modes of Study 2 h of introductory lectures. Seminar work. Writing the B.Sc. thesis. Taking the written 
maturity test in connection with the B.Sc. degree. The topics and instructions for the 
B.Sc. thesis will be given on the course homepage. 


Evaluation 0–5, B.Sc. thesis and its presentation 100 %. 
Study materials Material gathered for the B.Sc. thesis. 
Prerequisites Prerequisites specified individually for each major subject. 
 
BL10A2000 MASTER'S THESIS AND SEMINAR 30 ECTS cr 
  Diplomityö ja seminaari 
    
Year and Period M.Sc. (Tech.) 2, Periods 1–4 
Teacher(s) Person in Charge: Professor, D.Sc. (Tech.) Pertti Silventoinen 
Aims Upon completion of the course the student will be able to  


• delineate a research problem, 
• select research methodology suitable for the study, 
• find relevant reference material and assess the credibility of sources, 
• apply the material correctly to his/her own work and 
• write a scientific report according to scientific practices with a special reference to 


electrical engineering.  
Content Fundamentals of scientific work. Good scientific conduct associated with definition of a 


research problem, selection of research methodology, problem solving and scientific 
reporting with special focus on electrical engineering practices. Application of scientific 
knowledge to problem solving. Good information processing skills. Scientific reporting. 
Information search. Scientific writing skills. Writing the M.Sc. thesis.  


Modes of Study Writing the M.Sc. thesis. The seminar part of the course is completed by presenting the 
M.Sc. thesis to the examiner and/or to the commissioner of the thesis. 


Evaluation 0–5, M.Sc. thesis 100 %. 
 
BL10A3000 SAFETY REGULATIONS IN ELECTRICAL 


INSTALLATIONS 
4 ECTS cr 


  Sähköturvallisuus 
    
Year and Period B.Sc. (Tech.) 3, Periods 3–4 
Teacher(s) Assistant professor, D.Sc. (Tech.) Tuomo Lindh 
Aims The student is familiar with the Finnish Electrical Safety Act and Decree as well as the 


Finnish electric safety standards (SFS 6000, 6001 and 6002).  
Upon completion of the course the student will be able to  
• explain the basic properties of TN, TT and IT systems 
• identify and describe the protection methods and safety regulations that define the 


protection against electric shock, over current and fault currents 
• calculate whether the protection against the above adverse electric effects is 


adequate 
• select electric components taking into account the ambient factors and  
• dimension the protection devices and wires and 
• demonstrate basic knowledge on electric installation design, electric installation 


procedures and electrical drawings of buildings.  
Modes of Study Lectures 28h, 3rd period. 


Assignment , 4th period. 
Examination. 


Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required. 
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Study materials SFS handbook 600 Low-voltage electrical installations and safety at electrical work (SFS 
6000). Other material handed out in class. 


Further Information The course has 11–15 places for open university students. More information on open 
university werb pages. 


 
BL10A4000 FRESHMAN/ STUDENT TUTORING 3 ECTS cr 
  Vertaistuutorointi 
    
Year and Period B.Sc. (Tech.) 1–2, Periods 1–4 
Teacher(s) Persons in Charge: M.Ed. Annikka Nurkka and the person in charge of the Degree 


Programme. The course is organised by the Student Services in cooperation with the 
degree programmes.  


Aims Upon completion of the course the student will be able to 
• describe the university as an operational environment,  
• acquaint new students with the university and its practices, 
• support new students at the start of their studies and  
• act as a small-group tutor. 


Content Role of tutoring, small group tutoring and interactive skills, acquainting new students with 
the university, studying, the student community and study tools.  


Modes of Study The students applying for tutors submit an electronic application. About 100 new student 
tutors will be appointed in February. Training of tutors starts in spring and ends at the end 
of the second period in the autumn term. The training includes lectures on study-related 
issues, exercises on small group operation and group dynamics, practising independent 
information search, online exercises and getting acquainted with various degree 
programme specific issues. The small groups led by student tutors will meet about ten 
times during the first period in the autumn. During the second period, the tutors will return 
a feedback form and give a written report on how the students in their groups have 
integrated into the university environment.  


Evaluation Pass/fail. 
Study materials Material handed out during the training, a guide on group tutoring, online material. 
 
BL20A0100 THERMAL DESIGN OF AN ELECTRIC DEVICE 3 ECTS cr 
  Terminen laitesuunnittelu 
    
Year and Period M.Sc. (Tech.) 1, Period 3 
Teacher(s) Assistant professor, D.Sc. (Tech.) Janne Nerg 


Person(s) in Charge: Assistant professor, D.Sc. (Tech.) Janne Nerg 
Aims Upon completion of the course the student will be able to  


• perform thermal design of a simple electronic device, 
• describe the heat transfer mechanisms and 
• analytically calculate temperature distribution of an electronic device. 


Content Heat transfer mechanisms, cooling methods of electronic devices, the effect of the 
operation temperature on the performance of an electronic device, thermal resistance 
networks, numerical calculation methods in thermal engineering. 


Modes of Study Lectures 14 h, exercises 14 h, 3rd period. Examination. 
Evaluation 0–5, examination 100 %. 
Study materials To be announced in class. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL20A0200 POWER EXCHANGE GAME FOR ELECTRICITY 


MARKETS 
3 ECTS cr 


  Sähkökaupan pörssipeli 
    
Year and Period M.Sc. (Tech.) 1, Period 2–3 
Teacher(s) Doctoral student, M.Sc. (Tech.) Mari Makkonen 


Person in Charge: Professor, D.Sc. (Tech.) Satu Viljainen 
Aims Upon completion of the course the student will be able to  


• plan electricity purchase and sale in an economically viable way, 
• recognise the most common risk management instruments, 
• exploit financial products of the power exchange in risk management and  
• trade electricity on day ahead and intraday markets.  
These skills will be practised in a power exchange game, after which the student will be 
able to analyse and interpret the game results. 


Content Electricity purchase/sale, OTC markets, physical products on the power exchange (spot 
and elbas), financial products on the power exchange (forwards, futures and options), 
risk management. 


Modes of Study Lectures 8 h, weekly game situation practice 40 h, 2nd and 3rd period. Written 
homework, intermediate report and final report. 


Evaluation 0–5, written report 100 %. 
Study materials Material handed out in class. 
Prerequisites BL20A0400 Electricity market. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 
BL20A0300 HIGH VOLTAGE ENGINEERING 5 ECTS cr 
  Suurjännitetekniikka 
    
  The course will be lectured every other year, next during the academic year 2010–


2011. 
    
Year and Period M.Sc. (Tech.) 1–2, Period 4 
Teacher(s) Professor, D.Sc. (Tech.) Jarmo Partanen 
Aims Upon completion of the course the student will be able to 


• calculate the dielectric strength of simple insulation structures, 
• explain the physical phenomena behind electrical breakdown and flashover 


occurring in an insulation structure,  
• describe factors affecting the dielectric strength of an insulation structure,  
• explain the occurrence mechanisms of overvoltages in electric power systems and 


their effects at different voltage levels,  
• select, based on calculations, overvoltage protections for the central components in 


electric power systems and 
• identify and describe the methods and techniques for voltage testing of insulation 


structures. 
Content Electric fields and their determination. Electrical insulation materials and structures. 


Generation and propagation of overvoltages. Protection against overvoltages and 
insulation coordination. High voltage testing methods.  


Modes of Study 14 h of lectures, 14 h of tutorials, 4th period. Written examination. Independent study. 
Evaluation 0–5, examination 100 %. 
Study materials Aro, M. et al.: Suurjännitetekniikka. 
Prerequisites BL20A0100 Basics of Electrical Engineering, BL30A0000 Electric Circuits. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL20A0400 ELECTRICITY MARKET 5 ECTS cr 
  Sähkömarkkinat 
   


The course is part of the Master’s Degree Programme in English. Teaching is 
conducted in Finnish and English. 
 


Year and Period M.Sc. (Tech.) 1, Period 1 
Teacher(s) Persons in Charge: Professor, D.Sc. (Tech) Jarmo Partanen, Professor, D.Sc. (Tech.) 


Satu Viljainen 
Aims Upon completion of the course the student will be able to  


• describe the characteristics of the different business sectors in the Nordic electricity 
market,  


• explain electricity price formation,  
• model electricity consumption,  
• explain the operation principle of the power exchange, 
• identify and describe the products of the power exchange, 
• select the right risk management method for electricity trade,  
• describe the tasks of the different parties in an electric power system in maintaining 


technical and commercial power balance,  
• conduct the balance settlement,  
• price the products of electricity trade and distribution and  
• describe why and how electricity distribution business is regulated. 


Content The development of electricity markets, loads on the electricity network and load 
forecasts, power exchange, electricity trade, balance management, the fundamentals of 
pricing and regulation of distribution business.  


Modes of Study 28 h of lectures, 14 h of tutorials, 1st period. Independent studies. Written examination. 
Evaluation 0–5, examination 100 %. 
Study materials Material distributed in class. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 
BL20A0500 ELECTRICITY DISTRIBUTION TECHNOLOGY 8 ECTS cr 
  Sähkönjakelutekniikka 
   


The course is part of the Master’s Degree Programme in English. Teaching is 
conducted in Finnish and English. 
 


Year and Period M.Sc. (Tech.) 1, Periods 2–3 
Teacher(s) Professor, D.Sc. (Tech.) Jarmo Partanen, Post doctoral researcher, D.Sc. (Tech.) Jukka 


Lassila 
Aims Upon completion of the course the student will be able to  


• perform technical and financial calculations related to electricity distribution 
networks: voltages, currents, losses, fault currents, reliability, investment, outage and 
maintenance costs, 


• compile long-term strategic development plans related to electricity distribution 
networks, 


• carry out techno-economic dimensioning of an electricity distribution network. 
• explain the targets and principles of the use of electricity distribution networks 
• utilise the distribution automation applications in the operation of a distribution 


network and  
• design short circuit and earth fault protection in electricity distribution networks. 


Content Network design; the use, protection and automation of distribution networks; information 
systems of distribution companies. Network design; the use, protection and automation of 
distribution networks; information systems of distribution companies.  


Modes of Study 42 h of lectures, 28 h of tutorials, 2nd and 3rd period. Assignment. Written examination. 
Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required. 
Study materials Lakervi, E. & Partanen, J.: Sähkönjakelutekniikka (Otatieto, moniste 609). 
Prerequisites BL20A0700 Introduction to Electrical Power Systems, BL20A0600 Electrical Power 


Transmission and BL20A0400 Electricity Market attended. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL20A0600 ELECTRICAL POWER TRANSMISSION 5 ECTS cr 
  Sähkönsiirtotekniikka 
   


The course is part of the Master’s Degree Programme in English. Teaching is 
conducted in Finnish and English. 
 


Year and Period M.Sc. (Tech.) 1, Period 2 
Teacher(s) Person in Charge: Professor, D.Sc. (Tech.) Jarmo Partanen 
Aims Upon completion of the course the student will be able to 


• describe the operation principle of an electric power system,  
• explain and determine the principles of frequency and voltage control in an electric 


power system, including the special features of the Nordel system,  
• calculate the power flow and fault currents in meshed power transmission systems,  
• calculate the static and transient stability of a single generator, 
• describe the basic techniques and application targets of DC transmission and  
• explain the implementation principles of fault protection in a meshed power 


transmission network. 
Content The description of the electricity transmission system. Frequency and voltage control. 


Calculation of load flow, fault currents and stability in a meshed network. DC power 
transfer. Relay protection.  


Modes of Study 24 h of lectures, 14 h of tutorials, 2nd period. Written examination. 
Evaluation 0–5, examination 100 %. 
Study materials Mörsky: Voimalaitosten yhteiskäytön tekniikka (Otatieto Moniste 549). 


Mörsky: Relesuojaustekniikka. (Otatieto, moniste 540). 
Kothari, Nagrath: Modern Power System Analysis. 


Prerequisites Students are required to have completed BL30A0000 Electric Circuits and attended the 
lectures of BL20A0700 Introduction to Electrical Power Systems. 


Further Information The course has 1–5 places for open university students. More information on open 
university web pages. 


 
BL20A0700 INTRODUCTION TO ELECTRICAL POWER SYSTEMS 4 ECTS cr 
  Sähköverkkotekniikan peruskurssi 
    
Year and Period B.Sc. (Tech.) 3, Period 1 
Teacher(s) Post doctoral researcher, D.Sc. (Tech.) Jukka Lassila 
Aims Upon completion of the course the student will be able to 


• describe the essential operating principles of an electric power system, i.e.,  
principles of power balance and voltage control management, 


• calculate the voltages, load currents, losses, symmetrical fault currents and costs in 
electric power systems and 


• describe the basic phenomena and calculation principles related to static and 
transient stability. 


Content Operation of electricity market. Interconnection of electric power systems. Components 
and their equivalent circuits in electric power systems. Calculation of transmission and 
distribution networks. An overview of high voltage and equipment technology. Electricity 
quality factors.  


Modes of Study 21 h of lectures, 14 h of tutorials, 1st period. Written examination. 
Evaluation 0–5, examination 100 %. 
Prerequisites BL10A0100 Basics of Electrical Engineering attended. 
Study materials Elovaara, J. & Laiho, Y.: Sähkölaitostekniikan perusteet.  
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL20A0800 ELECTRIC PROCESS HEATING 3 ECTS cr 
  Sähkölämpötekniikka 
    
  The course will be lectured every other year, next during the academic year 2011–


2012. 
    
Year and Period M.Sc. (Tech.) 1–2, Period 4 
Teacher(s) Assistant professor, D.Sc. (Tech.) Janne Nerg 


Person in Charge: Assistant professor, D.Sc. (Tech.) Janne Nerg 
Aims Upon completion of the course the student will be able to 


• describe and explain the basic physical phenomena related to generation of heat by 
electricity, 


• perform simple design tasks related to electrothermal engineering  
• identify and describe the modern electric process heating types and their most 


common industrial applications. 
Content Theoretical background of resistance heating, electric-arc heating, induction heating, 


conduction heating, dielectric heating, plasma heating, and laser heating. Examples of 
industrial applications. 


Modes of Study Lectures 14 h, seminar work, 4th period. Examination. 
Evaluation 0–5, examination 60 %, seminar work 40 %. 
Study materials Maurice Orfeuil: Electric Process Heating (where applicable). 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 
BL20A0900 SCIENCE, TECHNOLOGY AND SOCIETY 4 ECTS cr 
  Tiede, teknologia ja yhteiskunta 
    
Year and Period B.Sc. (Tech.) 1–3, Periods 1–2 
Teacher(s) Professor, Ph.D. Karl-Erik Michelsen 
Aims Upon completion of the course the student will be able to 


• recognise and describe the interaction dynamics of scientific and technological 
practices with social and cultural forces in different settings, and how this relationship 
can be affected. 


Content The course addresses science and technology through the most relevant historical, 
sociological and philosophical approaches and by analysing some selected problems that 
are central to our conceptions of science and technology, such as gender, ethnicity, 
ethics, environment, warfare and social justice. With emphasis on social perspective, the 
course develops analysis and anticipation skills associated with science and technology.  


Modes of Study 28 h of lectures, innovative examination at the end of the course requiring attendance at 
the lectures. 


Evaluation 0–5, based on participation in the lectures and satisfactory completion of the 
assignments. 


Further Information The course has 11–15 places for open university students. More information on open 
university web pages. 


 
BL20A1000 RELAY PROTECTION OF ELECTRICITY NETWORKS 5 ECTS cr 
  Sähköverkkojen relesuojaus 
    
  The course will be lectured every other year, next during the academic year 2011–


2012. 
    
Year and Period M.Sc. (Tech.) 2, Period 3 
Teacher(s) Assistant professor, D.Sc. (Tech.) Samuli Honkapuro, Post doctoral researcher, D.Sc. 


(Tech.) Jukka Lassila, Doctoral student, M.Sc. (Tech.) Tero Kaipia. Guest lecturers. 
Person in Charge: Professor, D.Sc. (Tech.) Jarmo Partanen 


Aims Upon completion of the course the student will be able to 
• explain the properties of the protection relays and the general criteria for the design 


of the relay protection of the electricity network,  
• design the relay protection schemes for the short circuit and earth fault protection of 


the electricity distribution network and for the distance relay protection of the 







92 •   Electrical Engineering 


 


electricity transmission network,  
• recognise the impacts of the distributed generation to the relay protection of the 


electricity distribution network, and to consider these impacts in the planning of the 
protection schemes,  


• name the most common differences in the principles of the relay protection of  
different types of electricity networks and  


• recognise the most important properties of current and voltage transformers and 
circuit breakers from the relay protection perspective, and perform basic 
dimensioning of these components.  


Content Basic principles of the relay protection of electric power networks. Different protection 
relays; overcurrent relays, distance relays, differential relays, arc protection, gas relays. 
Protection of network lines and cables, transformers and generators. Planning of the 
relay protection.  


Modes of Study Lectures 21 h, calculation exercises 14 h, 3rd Period. Examination. 
Evaluation 0–5, examination 100 %. 
Study materials Mörsky: Relesuojaustekniikka (Otatieto, moniste 540) material handed out in class 
Prerequisites Students are recommended to have completed BL20A0700 Introduction to Electrical 


Power Systems, BL20A0500 Electricity Distribution Technology, BL20A0600 Electrical 
Power Transmission.  


Further Information The course has 11–15 places for open university students. More information on open 
university web pages. 


 
BL20A1100 ELECTRICITY TRADING 4 ECTS cr 
  Sähkökauppa 
    
Year and Period M.Sc. (Tech.) 1, Period 4 
Teacher(s) Professor, D.Sc. (Tech.) Satu Viljainen 


Person in Charge: Professor, D.Sc. (Tech.) Satu Viljainen 
Aims Upon completion of the course the student will be able to 


• explain how the fundaments of the electricity markets affect the wholesale electricity 
price formation,  


• apply fundament analysis to forecast the price development,  
• evaluate different market models in electricity markets and how the models affect the 


competition,  
• categorise the market integration models and evaluate the applicability of the models 


in different operating environments,  
• recognise the risks on the deregulated electricity markets and  
• analyse competition in electricity retail markets and suggest some actions to improve 


competition. 
Content Price formation in the wholesale electricity markets and price fundaments, electricity 


exchange, market integration, risks and risk management, retail markets. 
Modes of Study Lectures 21 h, homework, 4th period. Examination. 
Evaluation 0–5, examination 100 %. 
Study materials Material handed out in class. 
Prerequisites BL20A0400 Electricity market. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL20A1200 WIND POWER AND SOLAR ENERGY TECHNOLOGY 


AND BUSINESS  
5 ECTS cr 


  Tuuli- ja aurinkovoimateknologia ja liiketoiminta 
    
  The course will be lectured every other year, next during the academic year 2010–


2011. 
   
Year and Period TkK 3, periods 3–4  
Teacher(s) Professor, D.Sc. (Tech) Olli Pyrhönen, Professor, D.Sc. (Tech) Jarmo Partanen, D.Sc. 


(Tech) Assistant professor Petteri Laaksonen 
Aims Upon completion of the course the student will be able to 


• model the process from wind energy into company turnover at the principle level, 
• identify and describe the key technologies related to wind power, the core business 


principles, environmental issues, energy policy and their development trends,   
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• describe the mutual effects of wind power and electric power systems and  
• identify and describe the technologies related to solar power. 


Content Core content; process modelling from kinetic energy of wind to company turnover 
Complementary knowledge; basic components of a wind power plant (turbine, gearbox, 
generator, power electronics, power electronics, tower), environmental effects of wind 
power, wind park planning, grid effects of wind power, economic feasibility of wind   
power under different circumstances, wind conditions in Finland.  


Modes of Study Lectures 21 h, homework, 3rd period. An assignment consisting of various technical and 
economic calculation problems. Examination. 


Evaluation 0–5, examination 60 %, assignment 40 %. 
Study materials Material handed out in class. 
Further Information The course has 6–10 places for open university students. More information on open 


university web pages. 
 
BL30A0000 ELECTRIC CIRCUITS 4 ECTS cr 
  Sähköiset piirit 
    
Year and Period B.Sc. (Tech.) 1, Period 2–3 
Teacher(s) Assistant professor, D.Sc. (Tech.) Hanne Jussila 


Person in Charge: Professor, D.Sc. (Tech.) Juha Pyrhönen 
Aims Upon completion of the course the student will be able to  


• solve simple DC and AC systems with different calculation methods, 
• calculate with phasors, perform transformation from time domain to phasor domain 


and vice versa, 
• determine and explain the concepts of impedance and reactance,  
• determine and explain the concepts of active power, reactive power, apparent power 


and  
• determine resonance frequency. 


Content Solution methods for DC and AC circuits, phasor calculation, resonant circuits, sinusoidal 
quantities, symmetrical three-phase system, power calculation, star-delta and delta-star 
transformations, transients in RLC circuits, computer-aided circuit analysis by Pspice.  


Modes of Study 21 h of lectures, 14 h of tutorials, 1st–2nd period. Written examination. 
Evaluation 0–5, examination 100 %. The grade of the examination can be raised by well-prepared 


assignments. 
Study materials Voipio, E.: Sähköiset piirit (where applicable). 


Aura, L. & Tonteri, A. J.: Sähkömiehen käsikirja 1. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 
BL30A0100 ELECTRIC CIRCUIT ANALYSIS 3 ECTS cr 
  Piirianalyysi 
    
Year and Period B.Sc. (Tech.) 2, Period 1 
Teacher(s) Post doctoral researcher, D.Sc. (Tech) Antti Kosonen 


Person(s) in Charge: Professor, D.Sc. (Tech.) Juha Pyrhönen 
Aims Upon completion of the course the student will be able to 


• model the solution of an electric circuit with systematic methods, 
• identify and determine the basic methods for the description of a transmission system 


and 
• explain and calculate transient phenomena of electric circuits.   


Content Systematic methods for electric circuit analysis, transient phenomena. 
Description of transmission networks. Special solutions. Circuit simulators, simulation 
programs. 


Modes of Study 21 h of lectures, 1st period. 
The lectures include solving example problems and mini lectures in between. 


Evaluation 0–5. Final grade: max. points 25, pass limit 10 p. The examination and exercise points (4 
p.) can be summed up, and the point obtained from the feedback can be included in the 
total score. 


Study materials Voipio, E.: Piirianalyysi parts 1 and 2. 
Silvonen, K.: Sähkötekniikka ja elektroniikka (where applicable). 


Prerequisites Basics of circuit theory, matrix calculation, some differential equation solution methods, 
such as Laplace transform. 
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Further Information The course has 1–5 places for open university students. More information on open 
university web pages. 


 
BL30A0200 LABORATORY COURSE IN ELECTRICAL 


ENGINEERING 
3 ECTS cr 


  Sähkötekniikan työkurssi 
    
Year and Period B.Sc. (Tech.) 1, Periods 1–4 
Teacher(s) Part-time Untenured Teacher, N. N. 


Person(s) in Charge: Assistant professor, D.Sc. (Tech.) Lasse Laurila 
Aims The course strengthens the student’s knowledge of electrical engineering basics by 


practical training in the laboratory. Upon completion of the course the student will be able 
to 
• make basic electrical measurements,  
• apply voltage, current and power meters and oscilloscope, 
• carry out computer-based measurements and analyses and 
• write technical reports. 


Content Basics of electrical engineering by practical measurements. Writing technical reports in 
groups of three students. Electrical safety. 


Modes of Study Laboratory work, writing preliminary reports and measurement reports in groups of three. 
Preliminary reports, laboratory work and measurement reports are graded for each 
student individually. 1st–4th period.  


Evaluation Preliminary reports 1/3, laboratory work 1/3, measurement reports 1/3. 
Prerequisites BL30A0000 Electric Circuits and BL10A0100  Basics of Electrical Engineering (where 


applicable) attended. 
It is recommended that the laboratory assignments are completed during the above-
mentioned courses. 
Basic knowledge of Microsoft Word and Excel. 


Further Information The course has 1–5 places for open university students. More information on open 
university web pages. 


 
BL30A0300 ELECTROMAGNETISM 6 ECTS cr 
  Sähkömagnetismi 
    
Year and Period B.Sc. (Tech.) 2 (Electrical Engineering) 3 (Energy Technology), Periods 3–4 
Teacher(s) Professor, D.Sc. (Tech.) Juha Pyrhönen 
Aims Upon completion of the course the student will be able to 


• explain the Laws of Ampère, Biot-Savart, Faraday, Gauss and Lenz, the Poynting 
theorem and the Lorentz force using examples, and tell where these equations are 
needed in electrical engineering, 


• define the conductivity, permeability and permittivity of materials and explain their 
effects on e.g. inductance, capacitance and electromagnetic wave behaviour, 


• explain the forces caused by electromagnetic fields and describe the working 
principles of the main electromechanical devices,  


• explain in own words the principal mechanisms for establishing electromagnetic 
waves, propagation of a wave in material and name the most important antenna 
types,  


• by using the main theories of electromagnetism, describe the working principles of 
the main engineering electromagnetic components (coil, capacitor, transformer, 
antenna, transmission line), 


• derive the sentence of an iron-cored inductor having an air gap, 
• draw an orthogonal flux plot in the case of static electric or magnetic flux, 
• by using the basic sentences, form analytical sentences and calculate the field 


strength and magnetic flux density e.g. in the case of straight or circled conductor, 
• derive the transmission line model using distributed parameters, 
• recognise the reflection phenomenon in a conductor and make simple calculations to 


achieve impedance match in discontinuities of the transmission line and 
• list the main historic events and development of the electromagnetic theory.  


Content Maxwell’s equations, travelling waves, wave conductors, electromagnetic radiation, 
transmission line, low-frequency magnetic fields and applications of the Maxwell’s 
equations in electrical engineering, permanent magnets, magnetic materials. 
An overview of the numerical methods in electromagnetism. History of electromagnetism. 
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Modes of Study Lectures and examples, 28 h, exercises 14 h, 3rd period. 
Lectures and examples, 28 h, exercises 14 h, 4th period. 
Two intermediate examinations or a main examination. 


Evaluation 0–5, examination 100 %.  
Study materials Pyrhönen, J. & Nerg, J.: Sähkömagnetismi (lecture notes).  


Ulaby, F. T.: Fundamentals of Applied Electromagnetics. 
Prerequisites BL30A0230 Physics L part 3, BL30A0240 Physics L part 4 (wave motion and electricity), 


BL30A0000 Electric Circuits and BL10A0100 Basics of Electrical Engineering 
recommended.  


Further Information The course has 6–10 places for open university students. More information on open 
university web pages. 


 


BL30A0400 DESIGN OF AN ELECTRICAL MACHINE 6 op 
  Design of an Electrical Machine 
    
  Suomenkielinen opetusmoniste sekä suomenkieliset 


harjoitustehtävät ovat saatavilla. Tenttiin saa vastata suomen 
kielellä. 


 


    
Year and Period M.Sc. (Tech.) 1, Period 1 
Teacher(s) Professor, D.Sc. (Tech.) Juha Pyrhönen 
Aims Upon completion of the course the student will be able to 


• perform a basic design of a rotating electrical machine,  
• name the simplest winding arrangements and other components of the machine, 
• explain the torque production process in electrical machines, 
• calculate the main data (equivalent circuit parameters) of an electrical machine from 


the machine geometric and winding designs, 
• list the most important materials used in magnetic circuits and windings, 
• model the machine with an equivalent circuit,  
• compare machine designs with each other by using the per unit presentation of 


machines, 
• use phasor diagrams in the machine analysis and  
• discuss the problems of insulation systems and heat transfer.  


Content Electromagnetic principles applied in machine design, the magnetic circuit of an electric 
machine, the windings of an electric machine, impacts of the structure of the electric 
motor on the motor characteristics, calculation of the parameters of an equivalent circuit 
from the dimensions of the machine (resistances, inductances), effective-value phasor 
diagrams for different machine types, principles of electric machine design, insulation 
materials and systems heat transfer. Suitable also for postgraduate studies. 


Modes of Study 28 h of lectures, 28 h of tutorials, 1st period. 
The design assignment of an electric machine. Written examination. 


Evaluation 0–5, written examination 100 %. Satisfactorily completed assignment required. 
Study materials Pyrhönen, Jokinen, Hrabovcova: Design of Rotating Electrical Machines (Pyörivän 


sähkökoneen suunnitteleminen).  
Prerequisites Students are recommended to have completed BL30A0000 Electric Circuits, BL10A0100 


Basics of Electric Engineering. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL30A0500 INTRODUCTION TO ELECTRICAL DRIVES 3 ECTS cr 
  Sähkökäyttötekniikan perusteet 
    
Year and Period B.Sc. (Tech.) 3, Period 2 
Teacher(s) Assistant professor, D.Sc. (Tech.) Lasse Laurila 


Person(s) in Charge: Professor, D.Sc. (Tech.) Juha Pyrhönen 
Aims Upon completion of the course the student will be able to 


• describe the principles of electric motors and frequency converters and  
• demonstrate and apply general knowledge on electric drives. 


Content Operation of electromechanical and electromagnetic devices, current vector, torque, 
basic operations of asynchronous motor, synchronous motor and dc motor. Control 
principles. Applications. 


Modes of Study 14 h of lectures, 14 h of tutorials, 2nd period. Written examination. 
Evaluation 0–5, examination 100 %.  
Study materials Pyrhönen, J.: Johdatus sähkökoneisiin. 


Aura, L. & Tonteri, A. J.: Sähkömiehen käsikirja, Part 2, Sähkökoneet. 
Prerequisites Recommended: BL30A0000 Electric Circuits and BL30A0300 Electromagnetism 


attended. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 


BL30A0600 POWER ELECTRONICS 6 ECTS cr 
  Power Electronics 
    
Year and Period M.Sc. (Tech.) 1, Periods 1–2 
Teacher(s) Assistant professor, D.Sc. (Tech.) Lasse Laurila 
Aims Upon completion of the course the student will be able to 


• demonstrate good general knowledge of the different basic main circuits in modern 
power electronics, 


• describe the features and functions of different rectifiers, switch-mode converters 
and inverters, 


• calculate and simulate typical design tasks of the aforementioned circuits and 
• describe the joint operation of static converters and loads as well as the network 


interferences caused by converters and alternatives to reduce these interferences.  
Content Operation of the main circuits of different power converters: rectifiers (single and three-


phase), DC-DC switch mode converters and power supplies (buck, boost, buck-boost, 
Cúk, flyback, forward), inverters (single and three-phase), resonance converters (ZVS, 
ZCS). Characteristics and operation. Pulse width modulation (PWM). Harmonic 
components. Simulation of power electronic circuits. This course is also suitable for 
postgraduate students. 


Modes of Study 14 h of lectures, 14 h of tutorials, 1st period.  
14 h of lectures, 14 h of tutorials, 2nd period. Written examination. 


Evaluation 0–5, examination 100 %. 
Study materials Mohan, Undeland, Robbins: Power Electronics, converters, applications, and design, 


where applicable. 
Prerequisites BL30A0000 Electric Circuits. Integration and derivation (esp. sine and cosine functions). 


FFT. Laplace transforms.  
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL30A0800 ELECTROMAGNETIC COMPONENTS 3 ECTS cr 
  Sähkömagneettiset komponentit 
    
Year and Period M.Sc. (Tech.) 1, Period 1 
Teacher(s) Assistant professor, D.Sc. (Tech.) Janne Nerg 
Aims Upon completion of the course the student will be able to 


• design simple transformers and inductors, 
• name and describe magnetic core materials, 
• describe the different loss mechanisms, 
• explain the non-linearities of inductors and transformers at different frequencies and 
• minimise the transformer leakage inductance. 


Content Faraday’s induction law, Ampère’s law, operation principle of a transformer and an 
inductor, non-linearities of electromagnetic components, magnetic materials, iron losses 
and copper losses. 


Modes of Study 14 h of lectures, 14 h of tutorials, 1st period. Written examination. 
Evaluation 0–5, examination 100 %. 
Study materials To be announced in class. 
Prerequisites BL30A0300 Electromagnetism attended. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 
BL30A0900 POWER ELECTRONIC COMPONENTS 4 ECTS cr 
  Tehoelektroniikan komponentit 
    
Year and Period M.Sc. (Tech.) 1, Periods 3–4 
Teacher(s) Assistant professor, D.Sc. (Tech.) Lasse Laurila 
Aims Upon completion of the course the student will be able to 


• describe the properties and application targets of different components, 
• calculate component losses and 
• select and dimension the required cooling and protection for the component. 


Content Fundamentals of semiconductor physics, semiconductor power switches, passive 
components, pn junction, operation principles of switches, switching phenomena, losses, 
manufacturing methods, control circuits, cooling and protection methods. The course is 
also suitable for post-graduate studies. 


Modes of Study 14 h of lectures, 14 h of tutorials, 3rd period.  
14 h of lectures, 14 h of tutorials, 4th period. Written examination. 


Evaluation 0–5, examination 100 %. 
Study materials Mohan, N., Undeland, T. M. & Robbins, W. P.: Power Electronics, converters, 


applications and design (where applicable).  
Pyrhönen et al.: Tehoelektroniikan komponentit. 


Prerequisites BL30A0000 Electric Circuits attended. Integration and derivation. Definition of an 
equation of a straight line. 


Further Information The course has 1–5 places for open university students. More information on open 
university web pages. 


 


BL30A1001 ELECTRICAL DRIVES 8 op 
  Electrical Drives 
    
  The course will be given in English. Suomenkielinen 


opetusmoniste sekä suomenkieliset harjoitustehtävät ovat 
saatavilla. Tenttiin saa vastata suomeksi. 


 


    
Year and Period M.Sc. (Tech.) 2, Periods 2–3 
Teacher(s) Person(s) in Charge: Professor, D.Sc. (Tech.) Juha Pyrhönen 
Aims Upon completion of the course the student will be able to 


• describe the principles of scalar, vector and direct torque control of rotating field 
machines,  


• model the behaviour of different synchronous and asynchronous machines by using 
vector equivalent circuits and vector diagrams, 
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• name the main ideas of the electromagnetic design and performance of different 
rotating machines, 


• select a suitable electrical machine for a certain purpose and evaluate their thermal 
limits in cyclic operation, 


• define the most important power electronic converters and their properties in 
different applications, 


• discuss the principles of PWM, space vector modulation and DTC and 
• discuss the adverse effects of PWM systems on motor behaviour and the wave 


nature of the motor cable. 
Content Theory of electric motor drives, operation and vector equivalent circuits. Synchronous 


machine drives, asynchronous machine drives, synchronous reluctance machine drives, 
permanent magnet synchronous machine drives, switched reluctance motor drives. 
Torque production in different machines. Power electronic converters suitable for motor 
and generator drives. Scalar control, vector control, direct flux linkage control and direct 
torque control (DTC). Motor cable wave nature, bearing currents. Suitable also for post 
graduate studies. 


Modes of Study Lectures and seminars 28 h, tutorials 20 h, 2nd period. 
Lectures and seminars 28 h, tutorials 20 h, 3rd period. 


Evaluation 0–5, written examination 100 %. 
Study materials Pyrhönen,Juha: Electrical Drives, lecture material. 
Prerequisites The students are recommended to have completed the courses BL30A0000 Electric 


Circuits, BL10A0100 Basics of Electric Engineering, BL30A0200 Laboratory Course in 
Electrical Engineering, BL30A0500 Introduction to Electrical Drives and BL30A0800 
Electromagnetic Components and to have attended the courses BL30A0400 Design of 
an Electrical Machine and BL30A0900 Power Electronic Components.  


Further Information The course has 1–5 places for open university students. More information on open 
university web pages. 


 
BL30A1101 LABORATORY COURSE IN ELECTRICAL POWER 


ENGINEERING 
3–8 ECTS cr 


  Sähkövoimatekniikan työkurssi  
    
Year and Period M.Sc. (Tech.) 1, Periods 1–4 
Teacher(s) Assistant professor, D.Sc. (Tech.) Lasse Laurila, Post doctoral researcher, D.Sc. (Tech.) 


Jukka Lassila,  
Doctoral students, N. N. 


Aims Upon completion of the course the student will be able to 
• plan and execute measurements in laboratory on electric drives, motors, power 


electronics and/or electric networks, 
• analyse measurement results, 
• write good-quality technical reports and 
• participate in electrical measurement activities in laboratory environments. 


Content Laboratory works on electric drives, motors, power electronics and/or networks. Design, 
measurements, simulations, analysis and reports. Electrical safety. 


Modes of Study Laboratory work, computer-aided work, writing of preliminary reports and measurement 
reports. 1st–4th period. 
The student can attend applicable parts of the course Laboratory Course in Electrical 
Engineering already during the third year of B.Sc. studies. The lecturers responsible for 
the course give further information about the laboratory assignments and prerequisites of 
each assignment.  


Evaluation 0–5, measurements and reports in groups of three (personal grades) 100 %. 
Prerequisites BL 30A0200 Laboratory Course in Electrical Engineering completed.  
Further Information Minimum credits requirement may vary by laboratories. The course has 1–5 places for 


open university students. More information on open university web pages. The places for 
International Master’s Programmes students may be limited by laboratories. The lecturers 
will give further information. 
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BL30A1200 NUMERICAL METHODS IN ELECTROMAGNETISM 4 op 
  Numerical Methods in Electromagnetism 
    
Year and Period M.Sc. (Tech.) 2, Period 3 
Teacher(s) Assistant professor, D.Sc. (Tech.) Janne Nerg 
Aims Upon completion of the course the student will be able to 


• model and analyse electrical machines using commercial finite element based 
calculation software.  


Content The fundamentals of the element method, boundary conditions, modelling of materials, 
post-processing of results. Iron loss models. Eddy current problems, utilisation of circuit 
model in calculation. This course is also suitable for postgraduate students. 


Modes of Study 28 h of supervised tutorials. 3rd period. 
Course requirements: participation in tutorials and a satisfactorily completed assignment. 


Evaluation 0–5, assignment 100 %. 
Prerequisites BL30A0500 Introduction to Electrical Drives and BL30A0400 Design of an Electrical 


Machine.  
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 
BL40A0000 MATHEMATICAL SOFTWARE FOR CONTROL 


ENGINEERING AND DIGITAL SIGNAL PROCESSING 
2 ECTS cr 


  Säätötekniikan ja signaalinkäsittelyn matemaattiset ohjelmistot 
    
  The number of attending students may have to be limited.  
    
Year and Period B.Sc. (Tech.) 2, Period 1, int. 
Teacher(s) Assistant, Katja Hynynen 


Person(s) in Charge: Professor, D.Sc. (Tech.) Olli Pyrhönen 
Aims Upon completion of the course the student will be able to 


• use Matlab and Simulink software, 
• utilise Matlab in the later courses, 
• in a problem situation, find a solution using the help navigator and help commands of 


Matlab and 
• continue to study the software usage independently. 


Content Basics of Matlab and Simulink software, searching and using information and help 
concerning the software, basic skills of using control system and signal processing 
toolboxes. 
Adjusting the workspace and graph properties according to the user's needs, efficient 
programming, basics of digital signal processing and control engineering. 


Modes of Study 7 h of lectures, 7 h of tutorials in computer class, 1st period intensive week. 2 
assignments, 2nd period. 


Evaluation 0–5, assignments 100 %. 
Study materials To be announced in class. 
Prerequisites Basics of information technology and programming, matrix algebra, knowledge of 


ordinary differential equations. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL40A0110 MEASUREMENT AND AUTOMATION TECHNOLOGY,  


INTRODUCTION 
3 ECTS cr 


  Mittaus- ja automaatiotekniikan perusteet 
    
Year and Period B.Sc. (Tech.) 2, Periods 1–2 
Teacher(s) Assistant professor, D.Sc. (Tech.) Tuomo Lindh 
Aims Upon completion of the course the student will be able to  


• evaluate the applicability of the measurement device or sensor based on technical 
specifications (data sheets) and estimate the measurement uncertainty, 


• name and describe the usual sources of errors, noise and interference of 
measurements, and describe how to protect against interference, 


• solve, using the Thevenin equivalent circuit, the effects of differential and common 
mode coupling and the loading effect, 


• recognise the basic properties of 1st and 2nd order measurement systems and solve 
the basic calculus related to the 1st order system time constant, step response and 
frequency response and  


• determine the terms of parallel and series connection and feedback. 
Content Basic terms describing the static and dynamic properties of measurement systems. 


Measurement accuracy, uncertainty, interference, basics of instrumentation, sensors, 
structure of automation systems, basics process control, digitalisation, filtering of 
measurements.  


Modes of Study Lectures 14 h, exercises 14 h, 1st period. 
Lectures 14 h, exercises 14 h, project work, laboratory assignment, 2nd period.  
Examination.  


Evaluation 0–5, examination 100 %. Accepted project work and laboratory assignment required for 
completion of the course. 


Study materials Bentley, John P.: Principles of measurement systems. 
Lecture material. 


Further Information The course has 11–15 places for open university students. More information on open 
university web pages. 


 
BL40A0200 CONTROL SYSTEMS, INTRODUCTION 4 ECTS cr 
  Säätötekniikan perusteet A 
    
Year and Period B.Sc. (Tech.) 2, Periods 3–4 
Teacher(s) Person(s) in Charge: Professor, D.Sc. (Tech.) Olli Pyrhönen 
Aims Upon completion of the course the student will be able to 


• form differential equations from dynamic systems, 
• form transfer functions from differential equations and 
• study the stability of dynamic systems using Hurwitz and Nyquist criteria, root locus 


method and Bode-diagram, 
• evaluate dynamic properties of (1st and 2nd order) systems and tune these using 


simple controllers, 
• form the state space representation of a differential equation and  
• solve the system stability by eigenvalues.  


Content Dynamic models of linear systems. Transfer functions. Laplace domain. Basic concepts 
and analyses of control engineering. Compensators and controllers. Usual process 
models. Duality of time and frequency domains. Analytic tuning of a controller. State 
Space models. Use of Matlab/Simulink programs in control problems. 


Modes of Study 14 h of lectures, 14 h of tutorials, 3rd period. 
14 h of lectures, 14 h of tutorials, 2nd period. Assignment.  
At least 50 % participation in exercises. Written examination. 


Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required. 
Study materials Lecture notes. Additionally, one of the following books is recommended: 


Virkkunen, Jouko: Säätötekniikan matematiikkaa. Dorf: Modern Control Systems. 
Franklin, Powell, Emami-Naeini: Feedback Control of Dynamic Systems. Glad, Ljung: 
Reglerteknik. Grundläggande teori. Shinners: Modern Control System Theory and 
Design. Van de Vegte: Feedback Control Systems. 


Prerequisites Basics on differential equations, basics on complex numbers.  
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
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BL40A0300 CONTROL SYSTEMS, INTRODUCTION 3 ECTS cr 
  Säätötekniikan perusteet B 
    
Year and Period B.Sc. (Tech.) 2, Periods 3–4 
Teacher(s) Person(s) in Charge: Professor, D.Sc. (Tech.) Olli Pyrhönen 
Aims Upon completion of the course the student will be able to 


• form differential equations from dynamic systems,  
• form transfer functions from differential equations, 
• study the stability of dynamic systems using Hurwitz and Nyquist criteria, root locus 


method and Bode diagram, 
• evaluate dynamic properties of (1st and 2nd order) systems and tune these using 


simple controllers, 
• form the state space representation of a differential equation and  
• solve the system stability by eigenvalues.  


Content Dynamic models of linear systems. Transfer functions. Laplace-domain. Basic concepts 
and analyses of control engineering. Compensators and controllers. Usual process 
models. Duality of time and frequency domains. Analytic tuning of a controller. State 
Space models. Use of Matlab/Simulink programs in control problems. 


Modes of Study 14 h of lectures, 14 h of tutorials, 3rd period. 
14 h of lectures, 14 h of tutorials, 2nd period.  
At least 50 % participation of exercises. Written examination. 


Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required. 
Study materials Lecture notes. Additionally, one of the following books is recommended: 


Virkkunen, Jouko: Säätötekniikan matematiikkaa. Dorf: Modern Control Systems. 
Franklin, Powell, Emami-Naeini: Feedback Control of Dynamic Systems. Glad, Ljung: 
Reglerteknik. Grundläggande teori. Shinners: Modern Control System Theory and 
Design. Van de Vegte: Feedback Control Systems. 


Prerequisites Basics on differential equations, basics on complex numbers. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL40A0400 DIGITAL SIGNAL PROCESSING 5 ECTS cr 
  Signaalien digitaalinen käsittely 
    
Year and Period B.Sc. (Tech.) 3, Periods 1–2 
Teacher(s) Assistant professor, D.Sc. (Tech.) Julius Luukko 
Aims The course acquaints the student with fundamentals of digital signal processing.  


Upon completion of the course the student will be able to 
• analyse discrete-time systems in time, frequency and z-domain, 
• design simple digital filters by using pole-zero placement and 


apply the discrete Fourier transform (DFT) to signal analysis and explain how it is 
related to other transform methods. 


Content Principle of sampling. Discrete-time signals and systems. Z-transform and its application 
to the analysis of linear time-variant systems. Frequency analysis of signals and systems. 
Discrete Fourier transform (DFT) and fast Fourier transform (FFT). 


Modes of Study 21 h of lectures, 14 h of tutorials, 1st period. 
21 h of lectures, 14 h of tutorials, assignment, 2nd period. Written examination. 


Evaluation 0–5, examination 100 %. Course requirements: satisfactorily completed assignment. 
Study materials Proakis, J. G. & Manolakis, D. G.: Digital Signal Processing, Principles, Algorithms, and 


Applications. 
Prerequisites Basics of complex arithmetic, basics of series calculation, theory of continuous-time 


signals. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
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BL40A0501 DIGITAL CONTROL, INTRODUCTION 4 ECTS cr 
  Digitaalisäädön perusteet 
    
Year and Period B.Sc. (Tech.) 3, Periods 1–2 
Teacher(s) Person(s) in Charge: Professor, D.Sc. (Tech.) Olli Pyrhönen 
Aims Upon completion of the course the student will be able to 


• write the state equations of the system and use them to analyse the behavior of the 
system, 


• discretise the state model and the transfer function model and explain the pole 
mapping from continuous to discrete plane, 


• analyse the properties of the discrete system and examine its stability and behavior 
using Bode diagram, Nyquist diagram or root locus, 


• design a continuous time controller that meets the given specifications and discretise 
it by using an appropriate approximation and 


• discretise the given specifications and design directly a discrete controller. 
Content Basics of sampling theory and discrete modelling, discrete transfer function, continuous 


time and discrete state model. Basics of state equation techniques. Methods of analysis 
of digital control circuits, discrete frequency response, stability of a discrete system. Basic 
digital control algorithms and their tuning. Practical aspects of implementing a digital 
controller. 


Modes of Study 14 h of lectures, 14 h of tutorials, 1st period. 
14 h of lectures, 14 h of tutorials in computer class, assignment, 2nd period. 
Participation in 50 % of the tutorials required. Written examination. 


Evaluation 0–5, examination 100 %. Satisfactorily completed tutorials and assignment required. 
Study materials To be announced during lectures. 
Prerequisites BL40A0200 Control systems, introduction A and BL40A0000 Mathematical software for 


control engineering and digital signal processing or BM20A4301 Introduction to technical 
computation (or equivalent skills of using Matlab software). 


Further Information The course has 1–5 places for open university students. More information on open 
university web pages. 


 
BL40A0600 LABORATORY COURSE IN CONTROL SYSTEMS 


AND SIGNAL PROCESSING 
2–6 ECTS cr 


  Säätötekniikan ja signaalinkäsittelyn työkurssi 
    
Year and Period M.Sc. (Tech.) 1, Periods 1–4 
Teacher(s) Assistant professor, D.Sc. (Tech.) Julius Luukko 
Aims Upon completion of the course the student will be able to 


• apply the theory he/she has learned in the previous courses of control engineering 
and digital signal processing, 


• design, implement and analyse different technical systems by simulating with 
Matlab/Simulink software and with laboratory equipments and 


• report the work he/she has done according to the instructions for writing the Master’s 
thesis. 


Content Design and methods of analysis of the most common continuous and discrete time 
control systems, modelling of dynamic systems, discretisation of a continuous time 
system, simulation of dynamic systems. Implementation and testing of control systems in 
the laboratory. 
Design and methods of analysis of digital signal processing systems. Programming of 
digital signal processing systems. 
Practical aspects and demands in implementing a control system. 
Programming of embedded signal processing systems. 
Following through a control design project beginning from modelling, design and analysis 
and ending in practical implementation. 


Modes of Study PC and laboratory assignments, 1st–4th periods. 
Evaluation 0–5, assignments 100 %. The course must be accomplished acceptably in two years. 
Prerequisites Content of the following courses to the appropriate extent: BL40A0200 Control systems, 


Introduction A or BL40A0300 Control systems, Introduction B, BL40A0501 Digital control, 
Introduction, BL40A1200 Digital control design, BL40A0000 Mathematical software for 
control engineering and digital signal processing, BL40A0400 Digital signal processing 
and BL40A0700 Digital filters. 
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Further Information The course has 1–5 places for open university students. More information on open 
university web pages. 


 
BL40A0700 DIGITAL FILTERS 5 ECTS cr 
  Digitaalinen suodatus 
    
  The course will be lectured every other year, next during the academic year 2011–


2012. 
    
Year and Period M.Sc. (Tech.) 1–2, Periods 3–4 
Teacher(s) Assistant professor, D.Sc. (Tech.) Julius Luukko 
Aims Upon completion of the course the student will be able to 


• describe the practical implementation of digital filters, 
• describe the finite word length effects on the frequency response and operation of a 


filter, 
• in order to minimise these effects, transform the direct-form implementations into a 


more beneficial format with respect to finite word length effects and do the required 
scaling, 


• describe the representations of fixed and floating point numbers, 
• design FIR and IIR filters with the ready-made software and describe the basics of 


design methods, 
• recognise the effects of finite word length in FFT algorithms and 
• identify and describe optimal, adaptive and median filters.  


Content The finite word length effects and elimination of these effects. Alternative structures for 
discrete-time systems and their programming implementation. Computer-aided design of 
digital filters. Different FFT algorithms and their programming implementation. Optimal, 
adaptive and median filters. 
The course is also suitable for post-graduate studies. 


Modes of Study 21 h of lectures, 14 h of tutorials, 3rd period. 
21 h of lectures, 14 h of tutorials, laboratory assignment, 4th period. Written examination. 


Evaluation 0–5, examination 100 %. Course requirements: satisfactorily completed laboratory 
assignment. 


Study materials Proakis, J. G. & Manolakis, D. G.: Digital Signal Processing, Principles, Algorithms, and 
Applications. 
Luukko, J.: Digitaalinen suodatus (lecture notes) 


Prerequisites BL40A0400 Digital Signal Processing or corresponding knowledge. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL40A0800 ADVANCED COURSE IN DIGITAL SIGNAL 


PROCESSING 
5 ECTS cr 


  Digitaalisen signaalinkäsittelyn erikoiskurssi 
    
  The course will be lectured every other year, next during the academic year 2010–


2011. 
    
Year and Period M.Sc. (Tech.) 1–2, Periods 3–4 
Teacher(s) Assistant professor, D.Sc. (Tech.) Julius Luukko 
Aims Upon completion of the first part of the course the student will be able to 


• recognise and describe the basics of statistical signal processing and spectrum 
estimation,   


• apply these methods to spectrum estimation with existing software and 
• implement spectrum estimation software by applying existing algorithms.  
 
The second part of the course comprises seminar presentations, after which the student 
will be able to  
• prepare a seminar presentation and 
• recognise the topics presented in the seminar presentations. 


Content The first part of the course consists of the following topics: discrete random processes 
and related methodology, frequency-domain analysis of random signals, linear system 
response to random input signals. Nonparametric and parametric power spectrum 
estimation.  
The contents of the second part vary from year to year; the topics include some of the 
following: time-frequency analysis methods, predictors, median filters, adaptive filters, 
signal processing in some application. 
The course is also suitable for post-graduate studies. 


Modes of Study 14 h of lectures, 14 h of tutorials, 3rd period. 
21 h of lectures/seminar presentations, 4th period. Written examination. 


Evaluation 0–5, examination 50 %, seminar presentation 50 %. 
Study materials Hayes, M. H.: Statistical Digital Processing and Modeling (where applicable) 


Proakis, J. G. & Manolakis, D. G.: Digital Signal Processing, Principles, Algorithms, and 
Applications (where applicable) 
Oppenheim, A. V. & Schafer, R. W.: Digital Signal Processing (where applicable) 
Kay, S. M.: Modern Spectral Estimation: Theory and Application (where applicable). 


Prerequisites BL40A0400 Digital Signal Processing or corresponding knowledge. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 
BL40A0901 SEMINAR COURSE IN EMBEDDED SYSTEMS 5 ECTS cr 
  Sulautettujen järjestelmien seminaarikurssi 
    
Year and Period M.Sc. (Tech.) 2, Periods 1–2 
Teacher(s) Professor, D.Sc. (Tech.) Olli Pyrhönen, Professor, D.Sc. (Tech.) Jero Ahola, Assistant 


professor, D.Sc. (Tech.) Julius Luukko, Assistant professor, D.Sc. (Tech.) Tuomo Lindh 
Aims Upon completion of the course the student will be able to 


• identify and analyse the stages of a software-based, industrial electronics product 
development project, 


• approximately estimate the resources and schedule of a product development 
project, 


• recognise and describe topical embedded systems applications and new 
methodology and 


• write and deliver a presentation on a topic in the subject field.  
Content Stages of embedded system product development and design; definition, planning, 


implementation and testing. Iterative design process. Special features of a development 
project of an embedded system product. Factors affecting software and hardware 
implementation. Project documentation. Unified Modelling Language (UML) in the design 
and implementation of an embedded real-time operating system. Alternative description 
languages in the functional definition of an embedded system. Examples of practical 
solutions used in research work. 


Modes of Study Introductory lectures, including a possible guest lecture, 1st period. 
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Seminar presentations, 2nd period. Written examination. The course requirements will be 
defined in detail at the beginning of the course. 


Evaluation 0–5, examination 60 %, seminar presentation 40 %. 
Study materials Material handed out in class and excerpts of literature as announced during the course. 


Seminar presentations. 
Prerequisites BL401100 Embedded System Programming, BL40A1810 Microprocessors A or 


BL40A1820 Microprocessors B. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 


BL40A1000 REAL-TIME OPERATING SYSTEMS AND 
PROGRAMS 


5 op 


  Real-time Operating Systems and Programs 
    
Year and Period M.Sc. (Tech.) 2, Periods 1–2 
Teacher(s) Assistant professor, D.Sc. (Tech.) Julius Luukko 
Aims Upon completion of the course the student will be able to 


• utilise the services of a real-time operating system, 
• design the architecture of an application program using a real-time operating system 


as its basis and 
• implement a simple real-time operating system using the C language. 


Content Basic concepts of a real-time system. Services provided by a real-time operating system: 
task management, time management, semaphores, mutual exclusion semaphores 
(mutex), event flags, mailboxes, message queues, and memory management.  
Implementation of a real-time operating system: context switch, interrupt management. 
Processor-specific parts of a real-time operating system and adapting the real-time 
operating system to a new processor.  


Modes of Study 21 h of lectures, 14 h of tutorials, 1st period. 
21 h of lectures, 14 h of tutorials, assignment, 2nd period. Written examination. 


Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required. 
Study materials Labrosse, J.J.: MicroC/OS-II The Real-Time Kernel (2nd Edition). 
Prerequisites BL40A1100 Embedded System Programming. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 


BL40A1100 EMBEDDED SYSTEM PROGRAMMING 4 op 
  Embedded System Programming 
    
Year and Period M.Sc. (Tech.) 1, Periods 1–2 
Teacher(s) Assistant professor, D.Sc. (Tech.) Tuomo Lindh 
Aims Upon completion of the course the student will be able to 


• apply C language and its structures to embedded system programming, 
• form complex data types such as structures, unions and buffers and use these in 


order to maintain information of different entities (e.g. processing units), 
• control the registers of a micro controller using C-language and 
• use different PUs of a micro controller.  


Content Design tools, C-language in embedded system programming, utilisation of microcontroller 
environment (registers, timers, buses, A/D conversion etc.). Typical data structures, 
typical program structures in real-time applications. Programming the Windows interface, 
basic properties of real-time operating systems. 


Modes of Study 14 h of lectures, 14 h of tutorials, 1st period. 
14 h of lectures, 14 h of tutorials, 2nd period. Assignment. Written examination. 


Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required. 
Study materials Wolf, W.: Computers as components: principles of embedded computing system design. 


Lecture notes. 
Prerequisites Basics of C language. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL40A1200 DIGITAL CONTROL DESIGN 4 op 
  Digital Control Design 
    
Year and Period M.Sc. (Tech.) 1, Periods 1–2 
Teacher(s) Post doctoral researcher, D.Sc. (Tech.) Rafal Jastrzebski 
Aims Upon completion of the course the student will be able to  


• design digital state-space controllers (pole placement, optimal control) and transfer 
function controllers,  


• compare and discriminate between different discretisation techniques and different 
control design methods,  


• relate knowledge from the areas such as system modelling, model discretisation, 
designing digital control in a discrete time domain, computer simulation, and digital 
implementation 


• describe and explain the exemplary control systems and interpret system responses 
• apply the selected control design methods and system modelling concepts to new 


control problems that involve electromechanical systems. 
Content State feedback, state estimator, design of a state-space controller, polynomial control 


design, optimal control, disturbance estimation. Fundamentals of a multivariable control 
system. Simulation of a digital control system with Simulink. Programming of digital 
control for a microprocessor. Control design examples including control of real MIMO 
industrial systems. Utilisation of MATLAB in control design. 


Modes of Study 14 h of lectures, 14 h of tutorials, 1st period. 
6–10 h of demonstration lectures and laboratory demonstrations, 14 h of tutorials in 
computer class, 2nd period. Assignment. Written examination. 


Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required. 
Prerequisites BL40A0200 Control Systems Introduction and BL40A0501 Digital Control, Introduction.  
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL40A1300 MODELLING AND CONTROL OF INDUSTRIAL 


PROCESSES 
4 ECTS cr 


  Teollisuusprosessien mallinnus ja säätö 
    
    
  The course will be lectured every other year, next during the academic year 2011–


2012. 
    
Year and Period M.Sc. (Tech.) 1, Periods 3–4 
Teacher(s) Person(s) in Charge: Professor, D.Sc. (Tech.) Olli Pyrhönen 
Aims Upon completion of the course the student will be able to  


• form dynamic process models, 
• analyse simple control circuits qualitatively and quantitatively and 
• select the control structure to a particular process. 


Content Modelling of an industrial unit process. Dynamic analysis and basic control structures. 
Hierarchy of process control, process models of different levels of hierarchy. Empirical 
determination of model parameters. Advanced control structures, less common unit 
processes and their modelling. 


Modes of Study 21 h of lectures, 21 h of tutorials, 3rd period. 
Assignment and presentation. 4rd period. 
Written examination. 


Evaluation 0–5, examination 75 %. Assignment 25 %.  
Study materials Lecture notes. 
Prerequisites BL40A0200 Control Systems, Introduction A, BL40A0000 Mathematical Software for 


Control Engineering and Digital Signal Processing (or corresponding knowledge), 
BL40A0110 Measurement and Automation Technology, Introduction. 


Further Information The course has 11–15 places for open university students. More information on open 
university web pages. 
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BL40A1400 AUTOMATION SYSTEMS TECHNOLOGY 6 ECTS cr 
  Automaation laite- ja järjestelmätekniikka 
    
Year and Period M.Sc. (Tech.) 1, Periods 3–4 
Teacher(s) Assistant professor, D.Sc. (Tech.) Tuomo Lindh 
Aims Upon completion of the course the student will be able to  


• list the different hierarchy levels of automation systems and knows the tasks of each 
level, 


• apply automation devices to process control, 
• connect field devices with automation system,  
• identify and describe the ordinary execution models of PLC-devices, 
• program devices using the IEC 61131-3 programming languages, 
• form the IEC 61131-3 functions and function blocks and describe its software model, 
• explain the basic properties of the distributed automation model IEC 61499, 
• describe the basic properties of usual field bus protocols as well as Industrial 


Ethernet techniques, 
• describe the properties and the structural parts of small PLC and the structures of 


binary and analog IO, 
• identify and describe the analog and digital communication techniques used in 


automation, 
• explain the effects of symmetrisation, biasing and termination to data transfer and 
• define a communication protocol and recognise e.g. usual bus arbitration and data 


error recognition methods used in field buses.  
Content Automation systems and components, instrumentation devices, field buses, Industrial 


Ethernet, IEC61131-3, IEC 61499, binary and analog IO, Control circuits and PLC 
control. Industrial information systems, industrial communication protocols. Topology of 
industrial automation. Measurement amplifiers and bridge circuits. 


Modes of Study Lectures 14 h, exercises 14 h, 3rd period. 
Lectures 14 h, exercises 14 h, project work, laboratory excercises, 4th period.  
Examination.  


Evaluation 0–5, examination 100 %. Satisfactorily completed project work required. 
Prerequisites BL40A0110 Measurement and Automation Technology, Introduction. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL40A1500 ADVANCED COURSE IN CONTROL SYSTEMS 5 ECTS cr 
  Säätötekniikan erikoiskurssi 
    
  Suitable also for postgraduate studies.  
  The course will be lectured every other year, next during the academic year 2010–


2011. 
    
Year and Period M.Sc. (Tech.) 1–2, Periods 1–2 
Teacher(s) Person(s) in Charge: Professor, D.Sc. (Tech.) Olli Pyrhönen 
Aims Upon completion of the course the student will be able to  


• analyse nonlinear dynamic systems and examine their stability and behaviour, 
• design feedback control for a nonlinear system according to the above-mentioned 


stability analysis, 
• choose appropriate cost function for optimal control and  
• design continuous time and discrete time optimal control. 


Content Typical nonlinear problems and phenomena. Linearisation in equilibrium point and 
trajectory. Phase portrait. Equilibrium points and their classification. Lyapunov stability. 
Input-output stability. Description of function method. Design methods of nonlinear 
control: Applying Lyapunov function in control design, feedback linearisation, input-output 
linearisation. Sliding mode control. General optimisation problem and its solution. LQR 
and LQG optimal control.  


Modes of Study 14 h of lectures, 14 h of tutorials, 1st period. 
14 h of lectures, 14 h of tutorials, 2nd period. Seminar work. Written examination. 


Evaluation 0–5, examination 100 %. Satisfactorily completed seminar work required. 
Study materials Course material. Khalil: Nonlinear systems, Slotine, Li: Applied nonlinear control, Lewis, 


Syrmos: Optimal control, Borrie: Stochastic systems for engineers- Modelling, Estimation 
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& Control 
Prerequisites BL40A0200 Control Systems, Introduction; BL40A0501 Digital Control, Introduction; 


BL40A1200 Digital Control Design. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 
BL40A1600 DIGITAL CIRCUIT DESIGN 6 ECTS cr 
  Piirisuunnittelu 
    
Year and Period M.Sc. (Tech.) 1, Periods 1–2 
Teacher(s) Professor, D.Sc. (Tech.) Jero Ahola 
Aims Upon completion of the course the student will be able to  


• program with VHDL hardware design language and 
• design and implement digital systems by using programmable logic circuits. 


Content Circuit design of digital electronics with programmable logic circuits. Principles of digital 
circuit design, system level synthesis, hardware design languages.  


Modes of Study Lectures 14 h, exercises, 14 h, 1st period. 
Lectures 14 h, exercises, 14 h, assignment, 2nd period. Examination. 


Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required. 
Prerequisites Basics of digital design and digital electronics, basics of programming. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL40A1710 DIGITAL ELECTRONICS A 6 ECTS cr 
  Digitaalielektroniikka A 
    
Year and Period B.Sc. (Tech.) 2, Periods 1–2 
Teacher(s) Professor, D.Sc. (Tech.) Jero Ahola 
Aims The course is an introduction to digital design and digital electronics. Upon completion of 


the course the student will be able to  
• analyse and design digital systems by using Boolean algebra. 


Content The digital presentation of information, binary number, Boolean algebra, combinational 
and sequential logic, implementations of digital electronics circuits, memories, 
programmable logic circuits, design and analysis of digital electronics systems, simulation 
of digital systems, timing and interferences. 


Modes of Study Lectures 21 h, exercises 14 h, 1st period. 
Lectures 21 h, exercises 14 h, 2nd period. Assignment. Examination. 


Evaluation 0–5, examination 100 %, satisfactorily completed assignment required. 
Study materials Floyd: Digital Fundamentals, lecture material and lecture notes 
Prerequisites Basic electronics. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
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BL40A1720 DIGITAL ELECTRONICS B 4 ECTS cr 
  Digitaalielektroniikka B 
    
Year and Period B.Sc. (Tech.) 2, Periods 1–2 
Teacher(s) Professor, D.Sc. (Tech.) Jero Ahola 
Aims The course is an introductory to digital design and digital electronics. Upon completion of 


the course the student will be able to  
• analyse and design digital systems by using Boolean algebra. 


Content The digital presentation of information, binary number, Boolean algebra, combinational 
and sequential logic, implementations of digital electronics circuits, memories, 
programmable logic circuits, design and analysis of digital electronics systems, simulation 
of digital systems, timing and interferences. 


Modes of Study Lectures 21 h, exercises 14 h, 1st period. 
Lectures 21 h, exercises 14 h, 2nd period. Examination. 


Evaluation 0–5, examination 100 %. 
Study materials Floyd: Digital Fundamentals, lecture material and lecture notes. 
Prerequisites Basic electronics. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL40A1810 MICROPROCESSORS A 6 ECTS cr 
  Mikroprosessorit A 
    
Year and Period B.Sc. (Tech.) 3, Periods 3–4 
Teacher(s) Professor, D.Sc. (Tech.) Jero Ahola 
Aims The course is an introductory to embedded systems. Upon completion of the course the 


student will be able to  
• identify different microprocessor types and peripheral components,  
• describe the operation principles of microprocessor and its’ peripheral components 
• program and test applications to embedded microcontroller by using both assembly 


and C languages. 
Content Architecture of microprocessor, instruction set and operation, microcontrollers, memories, 


peripherals, embedded system design, programming and development of applications, 
embedded system design examples. 


Modes of Study Lectures 14 h, exercises, 14 h, 3rd period. 
Lectures 14 h, exercises, 14 h, 4th period, assignment, examination.  


Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required.  
Study materials Vahid/Givargis: Embedded System Design - A Unified Hardware/Software Introduction. 


Lecture material. 
Prerequisites Basics of digital design, basics of electronics, basics of programming. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL40A1820 MICROPROCESSORS B 4 ECTS cr 
  Mikroprosessorit B 
    
Year and Period B.Sc. (Tech.) 3, Periods 3–4 
Teacher(s) Professor, D.Sc. (Tech.) Jero Ahola 
Aims The course is an introductory to embedded systems. Upon completion of the course the 


student will be able to  
• identify different microprocessor types and peripheral components and  
• describe the operation principles of microprocessor and its’ peripheral components. 


Content Architecture of microprocessor, instruction set and operation, microcontrollers, memories, 
peripherals, embedded system design, programming and development of applications, 
embedded system design examples. 


Modes of Study Lectures 14 h, exercises, 14 h, 3rd period. 
Lectures 14 h, exercises, 14 h, 4th period. Examination. 


Evaluation 0–5, examination 100 %. 
Study materials Vahid/Givargis: Embedded System Design - A Unified Hardware/Software Introduction. 


Lecture material. 
Prerequisites Basics of digital design, basics of electronics, basics of programming. 
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Further Information The course has 11–15 places for open university students. More information on open 
university web pages. 


 
BL40A2000 INTEGRATED CIRCUITS IN TELECOMMUNICATIONS 6 ECTS cr 
  Tietoliikenne-elektroniikan komponentit 
    
Year and Period M.Sc. (Tech.) 1, Periods 1–2 
Teacher(s) Professor, D.Sc. (Tech.) Jero Ahola 
Aims The student selects a topic that is related to electronics or technique used in digital 


communications. Upon completion of the course the student will be able to  
• write a technical report about the selected topic and give a lecture about the selected 


topic to the audience. 
Content Lectures and seminar presentations of various topics related to digital communications. 


The topics may cover, for example, short range radio devices, power line communication, 
modulation methods, bus technologies. 


Modes of Study Lectures and seminars 14 h, 1st period. 
Seminars 14 h, 2nd period. 


Evaluation 0–5, seminar report 65 %, seminar presentation 25 %, acting as an opponent 10 %. 
Prerequisites The prerequisites depend on the topic of the seminar presentation. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL40A2100 DIGITAL / COMMUNICATION ELECTRONICS 


PROJECT 
6 ECTS cr 


  Viestintäelektroniikan erikoistyö 
    
Year and Period M.Sc. (Tech.) 2, Periods 1–4 
Teacher(s) Professor, D.Sc. (Tech.) Jero Ahola 
Aims The student carries out a project work related to digital electronics or digital 


communication. It can be for example a development of hardware or software, testing of 
hardware or literature study. Upon completion of the course the student will be able to  
• design, implement, and report a project work. 


Content Depends on the project. 
Modes of Study Project work, simulations, hardware/software design, measurements, reporting, 1st–4th 


period. 
Evaluation 0–5, 100 % based on the project report. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 


BL40A2201 PROCESS AND PRODUCT INNOVATIONS 10 ECTS cr 
  Process and Product Innovations 
    
  Intended mainly for Finnish and international students from the 


departments of Chemical Technology, Mechanical Engineering, 
Electrical Engineering and Industrial Engineering and 
Management. The number of participants is limited and the 
applicants will be interviewed. 


 


    
Year and Period M.Sc. (Tech.) 1–2, Periods 1–4 
Teacher(s) Professor, D.Sc. (Tech.) Olli Pyrhönen, Professor, D.Sc. (Tech.) Tuomo Kässi, University 


Lecturer, D.Sc. (Tech.) Kimmo Kerkkänen, Senior Lecturer, D.Sc. (Tech.) Ville Ojanen 
Person(s) in Charge: Professor, D.Sc. (Tech.) Ilkka Turunen 


Aims Upon completion of the course the student will be able to 
• recognise and describe the generation of innovations and new technology, typical 


methods, problems and their solutions,  
• work in projects and teams in interdisciplinary, international environments,  
• describe and explain product and process development and  
• apply and deepen many skills learned in other connections. 


Content Methods of product and process development. Interdisciplinary R & D activities as project 
and teamwork. Development of new technology, patenting. Suitable also for postgraduate 
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studies.  
Modes of Study Informational lectures, 6 h/period. 


Project meetings, 6 h/period. 
Independent project and team work in groups of 4–8 students.  


Evaluation 0–5, project work 100 %. 
 
BL40A2300 ENERGY EFFICIENCY 3 ECTS cr 
  Energiatehokkuus 
    
Year and Period M.Sc. (Tech.) 1, Period 3 
Teacher(s) Professor, D.Sc. (Tech.) Jero Ahola, different lecturers 


Person(s) in Charge: Professor, D.Sc. (Tech.) Jero Ahola 
Aims Upon completion of the course the student will be able to 


• estimate the overall efficiency of the energy system and  
• identify applications of electric energy usage and methods related to these, which 


can be used to improve the energy efficiency. 
Content The course provides the student an introduction to the significance and development 


potential of energy efficiency in energy production, transmission, distribution, and end 
use. The focus is on electric energy. The lecture topics are the efficiency of energy 
production processes, the efficiency of electricity transmission and distribution, and the 
efficiency of energy end use. The course is arranged as a series of lectures given by 
experts. The lecture topics may vary from year to year. 


Modes of Study Lectures 14 h, individual home works. Examination. 
Evaluation 0–5, examination 100 %. 
Study materials Lecture material. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL50A0010 BASIC ELECTRONICS A 5 ECTS cr 
  Elektroniikan perusteet A 
    
  Note: joint lectures and web-based instruction with the course Basic 


Electronics B in the 2nd period. 
Foreign students may ask for alternative evaluation based on the course 
book. 


 


    
Year and Period B.Sc. (Tech.) 1, Periods 2–3 
Teacher(s) D.Sc. (Tech.) Mikko Kuisma 
Aims Upon completion of the course the student will be able to 


• recognise the most important passive and active components in electronics and list 
their applications, 


• explain the main differences between analog and digital electronics, 
• define concepts of amplification on filtering, 
• explain the operation and simplified physical structure of an ideal semiconductor 


diode, 
• describe the operation and main applications of a transistor, 
• describe the operation principle of digital logic gate and list common logic functions, 
• recognise the main phases and materials of manufacturing an electrical apparatus,  
• apply Ohm's law, Kirchhoff's voltage and current laws, and definition of electrical 


power to a simple electrical circuit, 
• make DC and AC analysis of a simple transistor amplifier and 
• manage basic measurements in prototyping. 


Content Analog and digital signals, resistors, capacitors and inductors, filtering, amplification, 
semiconductors, diodes and transistors, digital logic gates, introduction to electronics 
manufacturing technology, basics in transistor amplifier analysis. 


Modes of Study Web assignments, lectures 14 h, examination. 
Evaluation 1–5. Web and group assignments 50 %, examination 50 %. 
Study materials Blackboard material, additional material Neil Storey: Electronics: A Systems Approach. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL50A0020 BASIC ELECTRONICS B 3 ECTS cr 
  Elektroniikan perusteet B 
    
  Note: joint lectures and web-based instruction with the course 


Basic Electronics A in the 2nd period. 
Foreign students may ask for alternative evaluation based on 
the course book. 


 


    
Year and Period B.Sc. (Tech.) 1, Period 2 
Teacher(s) D.Sc. (Tech.) Mikko Kuisma 
Aims Upon completion of the course the student will be able to 


• recognise the most important passive and active components in electronics and list 
their applications, 


• explain the main differences between analog and digital electronics, 
• define concepts of amplification on filtering, 
• explain the operation and simplified physical structure of an ideal semiconductor 


diode, 
• describe the operation and main applications of a transistor and discuss the 


importance of the development of transistors and integrated circuits to modern 
society, 


• describe the operation principle of digital logic gate and list common logic functions, 
• recognise the main phases and materials of manufacturing an electrical apparatus 


and  
• apply Ohm's law, Kirchhoff's voltage and current laws, and definition of electrical 


power to a simple electrical circuit.  
Content Analog and digital signals, resistors, capacitors and inductors, filtering, amplification, 


semiconductors, diodes and transistors, digital logic gates, introduction to electronics 
manufacturing technology. 


Modes of Study Web assignments, lectures 14 h, examination. 
Evaluation 0–5. Web assignments 50 %, examination 50 %. 
Study materials Blackboard material, additional material Neil Storey: Electronics: A Systems Approach. 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL50A0100 BASIC ANALOG ELECTRONICS 5 ECTS cr 
  Analogiatekniikka 
    
  This course can be completed only by attending the weekly group work.  
    
Year and Period B.Sc. (Tech.) 2, Periods 3–4 
Teacher(s) D.Sc. (Tech.) Mikko Kuisma 
Aims Upon completion of the course the student will be able to 


• use transfer function, step response, Bode diagram and zero-pole plot in the analysis 
and synthesis of a linear, dynamic system, at least in 1st order system,  


• explain the operation of an ideal operational amplifier and the most important circuit 
used with opamp., 


• analyse and design basic circuits implemented with an ideal operational amplifier,  
• discuss about the main effects of negative and positive feedback in amplifier design 


and 
• design at least 2nd order passive or active filter and remember key design methods 


in linear filter design. 
Content The most important theoretical design and analysis methods used in analog signal 


processing. Simplification of the system with block diagrams, dynamic modelling, transfer 
functions, Laplace and Fourier analysis, spectrum analysis, amplifier analysis and 
feedback, basics of an operational amplifier, introduction to filter design. 


Modes of Study Short lectures, problems and laboratory work in groups 56 h, 3rd–4th period. Continuous 
assessment.  


Evaluation 0–5, continuous assessment.  
Study materials Blackboard material, Sedra/Smith: Microelectronic Circuits. 
Prerequisites BL50A0010 Basic Electronics A or BL50A0020 Basic Electronics B attended. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL50A0200 INTRODUCTION TO EMC 2 ECTS cr 
  EMC 
    
  The course can be accomplished by an examination, which is in 


English and based on course book.  
 


    
Year and Period B.Sc. (Tech.) 2, Period 1 
Teacher(s) D.Sc. (Tech.) Mikko Kuisma 
Aims Upon completion of the course the student will be able to 


• recognise coupling mechanisms of electromagnetic interference (EMI) and describe 
the main principles to minimise EMI, 


• list the main effects of EMI and non-idealities of electrical components to the 
operation of an electrical apparatus,  


• describe the framework of EMC legislation and practical requirements and 
• describe the generation of electrostatic discharge (ESD) and the most important 


precautions in handling sensitive electronic devices and components. 
Content Basic concepts of the electromagnetic compatibility (EMC). Conductive, capacitive, 


inductive, and RF coupling of EMI. Non-idealities of components, electrostatic discharge 
(ESD), EMC and legislation. 


Modes of Study Short lectures, problems 21 h, 1st period, (or examination). 
Evaluation Continuous assessment 100 % or written examination 100 %. 
Study materials Blackboard material, H.W. Ott: Noise Reduction Techniques in Electronic Circuits.  
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL50A0300 INTRODUCTION TO RF AND MICROWAVE CIRCUITS 2 ECTS cr 
  RF-tekniikan perusteet 
    
Year and Period B.Sc. (Tech.) 3, Period 1 
Teacher(s) D.Sc. (Tech.) Juha-Pekka Ström, M.Sc. (Tech.) Juho Tyster 


Person(s) in Charge: Professor, D.Sc. (Tech.) Pertti Silventoinen 
Aims Upon completion of the course the student will be able to 


• apply transmission line theory to practice: to analyse how the waves act on a 
transmission line, and solve simple design problems requiring transmission line 
analysis, 


• apply the obtained knowledge of the behaviour of electromagnetic waves 
• handle passive components and transmission lines on the Smith chart and apply it to 


the design of a simple L-section matching circuit and 
• apply simple expressions related to antennas to solve for example the received 


signal power level in an antenna. 
Content Introduction to radio and microwave circuits, radio waves, transmission line theory, and 


S-parameters. An overview of passive RF and microwave components. Basics of radio 
wave propagation, antenna theory, and antennas. 


Modes of Study Lectures 14 h, exercises 12 h, 1st period. Examination. 
Evaluation 0–5, examination 100 %. 
Study materials D. M. Pozar: Microwave engineering, 3rd edition, John Wiley & Sons, Inc. ISBN 0-471-


64451-X. 
Prerequisites BL30A0300 Electromagnetism 
Further Information The course has 11–15 places for open university students. More information on open 


university web pages. 
 
BL50A0500 ELECTRONICS, LABORATORY COURSE 1 6 ECTS cr 
  Elektroniikan laboratoriotyöt 1 
    
Year and Period B.Sc. (Tech.) 3, Periods 1–4 
Teacher(s) N.N. 


Person(s) in Charge: D.Sc. (Tech.) Mikko Kuisma 
Aims Upon completion of the course the student will be able to 


• apply theoretical studies of other courses to practical electronics design, problem 
solving, and prototype construction,  


• use multimeters, oscilloscopes, signal generators, power supplies, and other 
measuring instruments,  


• analyse the operation of circuits based on measurements and 
• produce a scientific, technical report. 


Content Electronics laboratory work and prototype testing, the use of basic measuring devices. 
Electronics design, testing, troubleshooting, hand soldering, electronics circuit simulation. 


Modes of Study Laboratory work and reporting, 1st–4th period. 
Evaluation 1–5. Laboratory work, reports 100 %. 
Study materials Blackboard material, material announced in class. 
Prerequisites BL50A0010 Basic Electronics A or BL50A0020 Basic Electronics B or corresponding 


knowledge. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 


BL50A0600 ELECTROMAGNETIC COMPATIBILITY IN POWER 
ELECTRONICS 


2 op 


  Electromagnetic compatibility in power electronics 
    
Year and Period M.Sc. (Tech.) 1, Period 1 
Teacher(s) Professor, D.Sc. (Tech.) Pertti Silventoinen 
Aims Upon completion of the course the student will be able to  


• describe the coupling mechanisms of electromagnetic interferences in power 
electronics, 


• name the most significant sources of electromagnetic emissions in power electronic 
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systems,  
• recognise and be aware of cable reflection in electrical drives and 
• list the suitable filter types for common mode filtering, du/dt filtering and harmonics 


filtering. 
The course can also be included in post-graduate studies.  


Content Power electronics as an interference source, network harmonics, reflection phenomena 
of cables, conductive RF interference, interference radiation of power electronics, filtering 
techniques of conductive interferences. 


Modes of Study 14 h of lectures, 1st period. 
An assignment to be completed as pair work. Written examination. 


Evaluation 0–5, written examination 100 %. Satisfactorily completed assignment required. 
Further Information The course has 6–10 places for open university students. More information on open 


university web pages. 
 
BL50A0800 ELECTRONIC EQUIPMENT AND SYSTEMS DESIGN 4 ECTS cr 
  Laite- ja järjestelmäsuunnittelu 
    
Year and Period M.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Professor, D.Sc. (Tech.) Pertti Silventoinen 
Aims Upon completion of the course the student will be able to  


• write functional and other requirements for an electronic device,  
• apply the knowledge from previous courses to electronics prototype and larger 


system design,  
• recognise the key differences between prototype design and industrial production 


design and take these differences into account in equipment design and  
• apply the acquired design skills from circuit level to complete devices and systems. 


Content Prototype design, designing electronics for mass production, specifying large electronic 
systems. Test planning. Seminar presentations held by students on topics varying from 
year to year. The course can also be included in post-graduate studies. 


Modes of Study 14 h of lectures, 3rd period. 
14 h of seminar presentations, 4th period. Assignments and seminar work. Written 
examination. 


Evaluation 0–5. Satisfactorily completed assignments and seminar work required. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 
BL50A0900 ANALOG SIGNAL PROCESSING 6 ECTS cr 
  Analogiasignaalin käsittely 
    
Year and Period M.Sc. (Tech.) 1–2, Periods 3–4 
Teacher(s) D.Sc. (Tech.) Mikko Kuisma 
Aims Upon completion of the course the student will be able to  


• explain the principles and applications of modulation in signal processing, 
• design an analog modulator, 
• design and match a line driver for a cable (< 1 GHz) and 
• work as a part of an electronics design team in a project. 


Content Signal analysis of analog and analog/digital systems. Analog AM, FM, PM, Sigma-Delta 
modulations, and main combinations in digital applications. Transmission line theory in 
practical cabling, characteristic impedance and measurements, matching, the use of line 
driver and termination in applications below 1GHz. 
The course focuses on design and practical implementation of an electronic system. 
During the project work we also train and learn group dynamics and project management. 


Modes of Study Lectures, problems and laboratory work 56 h, 3rd–4th period. Project work. Examination. 
Evaluation 0–5. Project 35 %, personal part in the project 35 %, examination 30 %. 
Study materials To be announced in class.  
Prerequisites BL50A1400 Analog electronics recommended.  
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL50A1200 APPLIED ELECTRONICS PROJECT WORK 6 ECTS cr 
  Sovelletun elektroniikan erikoistyö 
    
Year and Period M.Sc. (Tech.) 2, Periods 1–4 
Teacher(s) Professor, D.Sc. (Tech.) Pertti Silventoinen 
Aims Upon completion of the course the student will be able to  


• carry out a large electronics design and testing project including literature survey, 
systems engineering, testing and documentation.  


A further target of the course is to accumulate knowledge on a specific project.  
Content Literature survey, systems engineering, testing and documentation. 
Modes of Study Independent, extensive project work. 
Evaluation 0–5, project work 100 %.  
Prerequisites BL50A0800 Electronic Equipment and Systems Design recommended. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
 


BL50A1300 ADVANCED COURSE IN ELECTRONICS 6 op 
  Advanced Course in Electronics 
    
Year and Period M.Sc. (Tech.) 1, Periods 3–4 
Teacher(s) Professor, D.Sc. (Tech.) Pertti Silventoinen, Professor, D.Sc. (Tech.) Jero Ahola 
Aims The student prepares a seminar presentation on a new topic in electronics.  


Upon completion of the course the student will be able to  
• demonstrate in-depth knowledge of a new topic in electronics.  
The course is suitable also for postgraduate studies. 


Content The course contents are subject related and will be specified during the introductory 
lectures. 


Modes of Study 2h of introductory lectures 2 h, 12 h of seminar presentations, 3rd period. 
14 h of seminar presentations, 4th period. No written examination. 


Evaluation 0–5, seminar presentation 100 %. 
Study materials The material will be specified in the introductory lecture. 
Further Information The course has 1–5 places for open university students. More information on open 


university web pages. 
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BL50A1400 ANALOG ELECTRONICS 6 ECTS cr 
  Analogiaelektroniikka 
    
Year and Period M.Sc. (Tech.) 1, Periods 1–2 
Teacher(s) Professor, D.Sc. (Tech.) Pertti Silventoinen 
Aims Upon completion of the course the student will be able to  


• name the most significant components in analog electronics and describe the basic 
operational principles of the components 


• dimension the biasing circuit of a transistor amplifier 
• analyse the transistor amplifiers using small signal models, 
• recognise and describe the properties of practical operational amplifiers and their 


effects on amplifier design and 
• perform the thermal dimensioning of a simple electronic circuit. 


Content Basic components in analog electronics, diodes, transistors, integrated circuits. 
Differential and operational amplifiers, multi stage amplifiers, power amplifiers, oscillators. 
Analog special components. 


Modes of Study 21 h of lectures, 14 h of tutorials, 1st period.  
14 h of tutorials, 7 h of laboratory work, 2nd period. 42 h of laboratory work and other 
assignments. Written examination.  


Evaluation 0–5, written examination and assignments. 
Prerequisites BL50A0100 Basic Analog Electronics recommended. 
Further Information The course has 6–10 places for open university students. More information on open 


university web pages. 
 
BL50A1500 POWER ELECTRONICS PROJECT 6 ECTS cr 
  Teholähdetekniikan projektityö 
    
Year and Period M.Sc. (Tech.) 2, Periods 1–4 
Teacher(s) Professor, D.Sc. (Tech.) Pertti Silventoinen, D.Sc. (Tech.) Mikko Kuisma ja D.Sc. (Tech.) 


Juha-Pekka Ström 
Person(s) in Charge: Professor, D.Sc. (Tech.) Pertti Silventoinen 


Aims Upon completion of the course the student will be able to  
• apply the theoretical knowledge about power electronics to practical applications 
• design a power electronic device or a part of it so that it meets the requirements set 


for the system 
• work as a member in an RD team. 


Content Practical properties of power electronics components, gate driver techniques, feedback 
measurements and signal processing, thermal dimensioning of a power electronic device. 
Practical application of embedded control to a power electronic device. Electromagnetic 
compatibility design in a power electronic system. 


Modes of Study Carrying out a power electronics product project in a large RD group. 
Evaluation 0–5, project work and the reports. 
Prerequisites BL50A0800 Electronic Equipment and Systems Design recommended. 
Further Information The course has 6–10 places for open university students. More information on open 


university web pages. 
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 BH20A0300 FUNDAMENTALS OF HEAT TRANSFER 3 ECTS cr 
  Lämmönsiirron perusteet 
    
Year and Period B.Sc. (Tech.) 3, Period 1-2 
Teacher(s) Professor, D.Sc. (Tech.) Timo Hyppänen 


Person in Charge: Professor, D.Sc. (Tech.) Timo Hyppänen 
Aims Students will learn the basic phenomena and the laws of heat conduction, convection and 


radiation and can apply these in analyzing practical heat transfer cases. Students learn 
how to apply fin theories in heat conduction and convection, how to use lumped methods 
in unsteady conduction cases. Students learn the meaning of boundary layers and can 
apply experimental correlations in analyzing free convection, boiling and condensation. 
After the course students can apply theries of heat exchangers in analysing and 
designing heat exchangers. 


Content Stationary heat conduction, fin theory, unsteady heat conduction – lumped model, basics 
of boundary layers, forced and free convection, coiling and condensation, heat 
exchangers, basics of radiative heat transfer. 


Modes of Study 1st period: 10 h of lectures, 12 h of tutorials. 
2nd period: 10 h of lectures, 12 h of tutorials. 
Students must complete the compulsory tutorials and home work before taking the 
examination. 


Evaluation 0-5, examination and homework 
Study materials Incropera, De Witt: Fundamentals of Heat and Mass Transfer. 


Holman J.P.: Heat Transfer.  
Noppa: Luentomateriaali 


Prerequisites Students are required to have attended the lectures of BH20A0800 Teknillinen 
termodynamiikka. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
BH20A0700 FUNDAMENTALS OF ENGINEERING 


THERMODYNAMICS 
2 ECTS cr 


  Teknillisen termodynamiikan perusteet 
    
Year and Period B.Sc. (Tech.) 2, Period 2 
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Tero Tynjälä 


Person in Charge: Professor, D.Sc. (Tech.) Timo Hyppänen 
Aims After passing the course the student understands fundamental concepts and definitions, 


such as, temperature, property of substance, types of systems, processes, forms of 
energy and laws of thermodynamics. Student learns to use thermodynamic tables and 
charts for retrieving physical properties. Student can formulate energy balance for a 
general open system based on first law of thermodynamics. Student can solve work and 
heat as well as change of entropy in compression or expansion processes of ideal gas. 
Student understands working principles of different power cycles and concepts such as 
Carnot efficiency and maximum thermal efficiency of a power cycle. 


Content . Introductory concepts 
2. Properties, ideal and real gases 
3. Energy and work, heat and the first Law. 
4. Calculation of work, isothermal, isentropic and polytropic compression and expansion 
5. Second law, Carnot-process, isentropic efficiency, cycles. 
6. Thermoeconomics, exergy. 


Modes of Study 2nd period: 12 h of lectures, 12 h of tutorials. 
Multiple choice (Quiz) assignments. Students must complete the compulsory tutorials 
before taking the examination. 


Evaluation 0-5 exam 80%, quiz assignments 20 % 
Study materials Moran, M.J. & Shapiro, H.N.: Fundamentals of Engineering Thermodynamics, 5 th ed. 


2004. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
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BH30A0000 INTRODUCTION TO NUCLEAR ENGINEERING 2 ECTS cr 
  Ydinenergian yleiskurssi 
    
Year and Period B.Sc. (Tech.) 1, Period 3 
Teacher(s) Professor, D.Sc. (Tech.) Riitta Kyrki-Rajamäki 
Aims After this course the student 


• understand the principles of radiation. 
• understand the principle of nuclear reactor. 
• can compare utilization in Finland and worldwide. 


Content The effects of radiation. Principles of fission and fusion. Chain reaction. Nuclear reactor 
structure. The fundamentals of nuclear safety. Nuclear energy utilization. Accidents. 
International INES-scale. Fuel cycle. Nuclear waste management. 


Modes of Study 3rd period: 14 h of lectures, 12 h of tutorials.  
Written examination.  


Evaluation 0-5, examination 100%. Possible to raise grade by tutorials. 
Study materials Course material on Blackboard. 


Lecture notes and handouts during lectures. Finnish Radiation Authority's publication 
series: Säteily- ja ydinturvallisuus, part 5: Ydinturvallisuus, ed. Sandberg, J., where 
applicable.  


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
BH40A0100 RENEWABLE ENERGY 3 ECTS cr 
  Uusiutuva energia 
    
Year and Period B.Sc. (Tech.) 2, Period 4 
Teacher(s) Professor, D.Sc. (Tech.) Jaakko Larjola 
Aims After the course the students knows the definition of renewable energy, knows the basic 


dimensioning and operational principle of hydroelectric power plants and turbines, wind 
power plants and turbines, ocean wave energy plants, biomass power plants, solar photo 
voltage and solar thermal power plants, biogas power plants, fuel cells and hydrogen 
economy. The student learns also the relative importance of different renewable energy 
sources and is capable to compare the benefits and disadvantages of each process to 
the conventional power plants and to nuclear power plants. 


Content Water power, different water turbines, wind power, different wind turbines, hydrogen and 
fuel cells, biomass and biogas, wave energy and solar power. 


Modes of Study Lectures 12 h, tutorials 12 h, independent studies, 4th period. 
Written examination. 


Evaluation 0-5, exam 100% 
Study materials Lecture material in WebCT, other material will be given in lectures. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
BH40A0200 PUMPS, BLOWERS, FANS AND COMPRESSORS 3 ECTS cr 
  Pumput, puhaltimet ja kompressorit 
    
Year and Period B.Sc. (Tech.) 3, Period 1 
Teacher(s) Professor, D.Sc. (Tech.) Jaakko Larjola 
Aims After the course the students knows the structure and operational principle of pumps, 


blowers, fans and compressors, and is able to choose the appropriate type for different 
applications. The student will obtain also sufficient knowledge for economical optimization 
and for sale or purchase meetings. The student will also obtain basic knowledge to 
design these machines. 


Content Different types of pumps and their operating principles, calculation of centrifugal pumps. 
Different types of compressors and how they work. Calculation of a centrifugal 
compressor. Different types of blowers and how they work. Process applications, 
selection and control. 


Modes of Study Lectures 14 h, tutorials 14h, 1st period. 
Written examination. 


Evaluation 0-5, exam 100% 
Study materials Luentomateriaali Blackboardissa. Lisäksi: Ryti, Henrik: Koneoppi, osa 1. Staattiset 


koneet. Airila, Mauri et al.: Kompressorikirja. Wirzenius, A.: Keskipakopumput. 
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Larjola, Jaakko: Radiaalikompressorit. 
Prerequisites Recomended: BH40A0000 Fluid Dynamics attended. 
Further Information This course has 6-10 places for open university students. More information on the web 


site for open university instruction. 
 
BH40A0300 APPLIED THERMODYNAMICS 3 ECTS cr 
  Energianmuuntoprosessit 
    
Year and Period B.Sc. (Tech.) 3, Period 2 
Teacher(s) Professor, D.Sc. (Tech.) Jaakko Larjola 
Aims After the course the student knows functional principle, fundamentals of optimization and 


main dimensioning of combustion engines, steam power plants, refrigeration machinery, 
gas turbine and combined power plants, Stirling, Kalina and ORC power plants. The 
student is able to select a suitable process for etch application, and knows also means to 
produce low temperature without a circulation process. 


Content Combustion engines, refrigeration machines, heat pumps, steam and gas turbines, 
Rankine and Brayton processes, the ORC process and Stirling process. 


Modes of Study Lecures 14 h, tutorials 14 h, 2nd period. 
Written examination. 


Evaluation 0-5, exam 100% 
Study materials Lecture material in Blackboard. In addition: Larjola, Jaakko: Turbokoneet, suunnittelun ja 


laskennan perusteet, Aalef. Pitkänen, Jorma: Polttomoottoritekniikan perusteet. 
Aittomäki, Antero (toim.) Kylmätekniikka. Ryti, Henrik: Koneoppi, osa 1. Staattiset koneet. 
Lee, J.F.: Theory and design of steam and gas turbines. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
BH60A0000 BASIC COURSE IN ENVIRONMENTAL ENGINEERING 3 ECTS cr 
  Ympäristötekniikan perusteet 
    
Year and Period B.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Person in Charge: Professor, D.Sc. (Econ. & Bus. Adm.), M.Sc. (Tech.) Lassi Linnanen 
Aims After the course, student knows the essential environmental challenges of production and 


community, the typical ways of controlling environmental problems and the basic 
concepts of environmental engineering. Students also comprehend how other 
technological fields are connected with environmental engineering. 


Content Other technological fields from the viewpoint of environmental engineering. 
Environmental problems and technological and economical and administrative solutions 
to control them. Sources and amounts of solid waste, wastewater and air pollution. 


Modes of Study Lectures 14 h, Exercises given during lectures, 1st period. 
Written exercise, seminar presentation, 2nd period. 
Examination. 


Evaluation 0-5, examination 70%, written exercise 30 %. 
Study materials Blackboard, handout, lecture materials. 
Further Information This course has 6-10 places for open university students. More information on the web 


site for open university instruction. 
 
BH50A0001 INTRODUCTION TO ENERGY TECHNOLOGY 2 ECTS cr 
  Energiatekniikan peruskurssi 
    
Year and Period B.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Docent, D.Sc. (Tech.) Juha Kaikko 


Person in Charge: Professor, D.Sc. (Tech.) Esa Vakkilainen 
Aims To provide students with a basic knowledge of the world’s energy resources and the 


structure of Finland’s energy supply, distribution and consumption. To acquaint students 
with the equipment, symbols and terminology related to energy technology.  


Content Global energy resoureces and energy consumpition. Special features of Finland’s energy 
supply. Energy conversion processes and equipment. Energy transfer and distribution 
systems. Environmental impacts of energy technology. 


Modes of Study Lectures 3h, 1st period. Independent studies. Examination. 
Evaluation 0-5, exam 100% 
Study materials Kara et al.: Energia Suomessa: tekniikka, talous ja ympäristövaikutukset 2004. 
Further Information This course has 6-10 places for open university students. More information on the web 
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site for open university instruction. 
 
BH50A0200 INTRODUCTION TO POWER PLANT ENGINEERING 4 ECTS cr 
  Voimalaitosopin perusteet 
    
Year and Period B.Sc. (Tech.) 3, Period 1 
Teacher(s) Docent, D.Sc. (Tech.) Juha Kaikko 


Person in Charge: Professor, D.Sc. (Tech.) Esa Vakkilainen 
Aims Course gives basic knowledge of thermal power station practice (excl. nuclear energy), 


their design, cost structure and environmental impacts. 


Content The operation and processes of thermal power stations. Calculation methods of the cycle 
processes. Condensing power plants, combined heat and power plants, heating plants, 
gas turbine power plants, combined cycle prosesses. 
Calculation of production costs. 


Modes of Study Lectures 21 h, Tutorials 8 h, 1. period  
Team work. Exam and before exam accepted tutorials and team work. 


Evaluation 0-5, exam 80%, team work 20% 
Study materials Lecture notes 
Prerequisites BH20A0700 Fundamentals of Engineering Thermodynamics or BH20A0800 Engineering 


Thermodynamics 
Further Information This course has 6-10 places for open university students. More information on the web 


site for open university instruction. 
 


BH60A1300 RAKENNUSTEN LVI-TEKNIIKKA 7 ECTS cr 
  Fundamentals of Energy Technology for Buildings 
    
Year and Period B.Sc. (Tech.) 2, Period 3-4 
Teacher(s) M.Sc. (Tech.) Jarkko Mäki, D.Sc. (Tech.) Mika Luoranen 


Person in Charge: Professor, D.Sc. (Tech.) Risto Soukka 
Aims The student is able to design energy-efficient heating, ventilation, water supply and 


drainage systems of a detached house.  
Content Need for heating power in buildings, conduction losses (walls, windows, soil, roof, base 


floor, need for heating power in ventilation, heating of domestic water. Heating systems; 
boiler plants (oil, natural gas, solid fuels), district heating (consumer appliances), heat 
pump (ground and exhaust air heat pumps), solar energy systems, electric heating. Heat 
distribution systems; water radiator heating, floor heating, air heating, radiators. 
Ventilation and air conditioning in buildings. Water supply and drainage systems in 
buildings. Low-energy construction, passive houses. 


Modes of Study Lectures 14 h, Tutorials 7 h, CAD exercises 14 h, Laboratory assignment introductory 
lecture 2 h, 3rd Period.  
Lectures 14 h, Tutorials 7 h (during lectures), CAD exercises 14 h, Measurements in 
laboratory 2 h, 4th Period. 
Assignment (completed for the most part during CAD exercises, laboratory assignment), 
examination. 


Evaluation 0-5, examination 40 %, assignments 30 %, laboratory assignment 30 %. 
Study materials Seppänen, Olli & Seppänen, Matti: Rakennusten sisäilmasto ja LVI-tekniikka, 


Sisäilmayhdistys, 1996. 
Seppänen, Olli: Rakennusten lämmitys, Suomen LVI-liitto, 2001. 
Ympäristöministeriö, Suomen Rakentamismääräyskokoelma C1-C3, D1-D5, E1, E5-E7. 
Blackboard. 


Prerequisites BH20A0800 Teknillinen termodynamiikka attended. BK20A1901 Teknisen piirustuksen 
perusteet attended. 


Further Information This course has 1-5 places for open university students. More information on the web site 
for open university instruction. 
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BH60A1500 BASIC COURSE ON ENVIRONMENTAL 


MANAGEMENT AND ECONOMICS 
5 ECTS cr 


  Ympäristöjohtamisen ja -talouden perusteet 
    
Year and Period B.Sc. (Tech.) 2, Period 1-2 
Teacher(s) Professor, D.Sc. (Econ. & Bus. Adm.), M.Sc. (Tech.) Lassi Linnanen 
Aims The aim of the course is to introduce students to the challenges that sustainable 


development poses to business and to the methods that control those challenges.  
 
After the course the student understands, what sustainable development means on 
business. The student identifies corporate stakeholders and is able to analyse their 
importance. The student is able to use and compare the tools for measuring eco-
efficiency. The student recognises basic environmental labels and environmental 
management systems and understands the reasons for their use. The student is able to 
explain the basics of life cycle analysis. 


Content Identifying the influence of sustainable development on business. Identifying corporate 
stakeholders and their importance. Recognising tools and indicators of environmental 
management. Knowing the basics of LCA and environmental product design. 
Recognising eco labels, eco profiles and indicators of environmental load. Knowing the 
basics of building and maintaining an environmental management system. 


Modes of Study Lectures 24 h, written assignment, 1st and 2nd period. 
Examination. Blackboard. 


Evaluation 0-5, examination 70 %, written assignment 20 %, case-exercises 10 % 
Study materials Literature will be announced later. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BH61A0000 FUNDAMENTALS OF ENERGY ECONOMICS 2 ECTS cr 
  Energiatalouden johdantokurssi 
    
Year and Period B.Sc. (Tech.) 1, Period 2 
Teacher(s) Professor, D.Sc. (Tech.) Tapio Ranta 
Aims To provide students with an overview of the current situation of energy economics in 


Finland and to acquaint students with simple financial calculations. 
Content Main energy units and heat value of fuels. Finnish energy economics. Principles of 


energy production methods. Prices of fuels. Principles of profitability calculations. 
Examples of energy production costs and cost structures.  


Modes of Study 2nd period: 14 h of lectures, 6 h of tutorials. Written examination. 
Evaluation 0-5, examination 100 % 
Study materials Energia Suomessa: Tekniikka, talous ja ympäristövaikutukset. Toimikunta Mikko Kara et 


al. 2004. Chapter 3.  
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BH61A0200 ENERGY ECONOMICS 4 ECTS cr 
  Energiatalous 
    
Year and Period B.Sc. (Tech.) 3, Period 3-4 
Teacher(s) Professor, D.Sc. (Tech.) Tapio Ranta 
Aims The purpose of this course is to provide students with a basic knowledge of the 


calculation of the costs of energy production and the optimisation of energy supply. 
Content Energy statistics. The variation in energy demand, duration curves. Profitability 


calculations of energy production, performance characteristics of power plants and 
environmental impacts, especially carbon dioxide emissions in energy production. Energy 
taxation and energy subsidies. Energy tariffs. The liberation of the energy markets and 
the price of electricity. Emissions trading and its impact on the price of electricity.  


Modes of Study 3rd period: 14 h of lectures, 12 h of tutorials. 
4th period: 14 h of lectures, 12 h of tutorials.  
Written examination. 


Study materials Energia Suomessa: Tekniikka, talous ja ympäristövaikutukset. Toimituskunta Mikko Kara 
et al. 2004. Chapters 6 and 8.  


Prerequisites Attendance of the lectures of BH61A0000 Fundamentals of Energy Economics required, 
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BH50A0200 Introduction to Power Plant Engineering recommended. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 


BH60A2000 EMISSION TRADING 3 ECTS cr 
  Emission Trading 
    
Year and Period B.Sc. (Tech.) 3, Period 3-4 
Teacher(s) Professor, D.Sc. (Econ. & Bus. Adm.), M.Sc. (Tech.) Lassi Linnanen 
Aims The goal of the course to provide students with the basics of different emission trading 


schemes and their effects on industry as well as consumers. 
Content Topics include: greenhouse effect and climate change, the Kyoto protocol and Kyoto 


mechanisms, the EU emission trading scheme, the effect of EU emission trading on 
different industries. 


Modes of Study Lectures 14 h, 3rd period. 
Assignment and seminars, 4th period. 
Examination. Blackboard. 


Evaluation 0-5, examination 75%, assignment 25 % 
Study materials Course material will be announced later. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BJ20A1500 INTRODUCTION TO MASS TRANSFER 2 ECTS cr 
  Aineensiirtotekniikan perusteet 
    
Year and Period B.Sc. (Tech.) 2, Period 3-4 
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Harri Niemi 
Aims 1. To understand equilibrium in mass transfer, and the meaning of mass transfer 


resistances and diffusivity. 
2. To learn to estimate diffusivities and diffusive mass flux in gaseous or in liquid media. 
3. To learn to estimate mass transfer coefficients for different types of mass transfer 
cases, and convective mass flux across the phase boundary. 
4. To learn to understand the fundamentals of absorption and stripping, and to know 
different equipment for these unit operations. 
5. To learn to estimate the height and diameter of the backed bed of absortion and 
stripping columns. 
6. To learn the fundamentals of equilibrium stage processes and to estimate the required 
number of ideal stages by using graphical methods. 
7. To learn to roughly know the different types unit operations in separation technology, 
and be able to select a suitable separation mehod for a given separation task. 


Content To give the basic knowledge of the following topics: fundamentals of mass transfer, 
phase equilibria, diffusive and convective mass transfer, mass transfer coefficients, 
absorption. An introduction to equilibrium stage processes, unit operations in separation 
technology and mass transfer equipment used in these operations. 


Modes of Study Lectures 8 h, exercises 14 h, 3. period. 
Lectures 4 h, exercises 10 h, 4. period. 
Blacboard-support. 
Lectures, exercises passed, examination. Participating the examination is allowed until 
the exercises is passed. 


Evaluation 0-5, exam 100%. 
Study materials McCabe W.L., Smith J.C., Harriott P., Unit Operations of Chemical Engineering, 7th ed., 


McGraw-Hill, 2005 (specified sections). 
Luentomoniste. 


Prerequisites BM20A0000 Matematiikka SäEnKeA1 and BM20A0200 Matematiikka SäEnKeA2. 
Recommended BJ80A1000 Kemiallinen termodynamiikka. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 
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BJ30A0302 PROCESS AND PLANT DESIGN 7 ECTS cr 
  Prosessi- ja tehdassuunnittelu 
    
Year and Period B.Sc. (Tech.) 3, Period 1-2 
Teacher(s) Assistant, D.Sc. (Tech.) Terhi Virkki-Hatakka 


Person in Charge: Professor, D.Sc. (Tech.) Ilkka Turunen 
Content Initial data for design. The nature and methodology of process design. Process synthesis 


and process analysis. Process integration. Equipment design. Plant lay-out. Cost 
estimation. Profitability estimation. Projects and scheduling. Procurement, installation and 
start-up. Plant operation, maintenance and further development. 


Modes of Study Lectures 6 h, exercises 6 h, 1st period. 
Lectures 14 h, exercises 14 h, 2nd period. 
Homework. 


Evaluation 0-5, examination 100%. 
Study materials Coulson, J.M. et. al., Chemical Engineering, Vol. 6 (specified sections). 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BJ30A0600 MODELLING OF UNIT PROCESSES 6 ECTS cr 
  Yksikköprosessien mallinnus 
    
Year and Period M.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Professor, Ph.D. Heikki Haario 
Aims To acquaint the student with the use of phenomenon-based mathematical models in 


various process development and design activities. The course is recommended 
especially for students who plan to use modelling in their M.Sc. thesis or postgraduate 
studies. 


Content Mechanical models as research and design tools. Models in the various stages of a 
process lifespan. Test design. The estimation of parameters. Simulation. Optimisation. 
Scale-up. An introduction to the software in the field. Suitable also for postgraduate 
studies. 


Modes of Study Lectures and seminars 21 h, 3rd period. 
Lectures and seminars 21 h, personal assignment, 4th period. 
No examination. 


Evaluation Pass/Fail. 
Study materials Lecture notes. 
Prerequisites Recommended: 


BM20A0000 Matematiikka SäEnKeA1 
BM20A0200 Matematiikka SäEnKeA2 
BM20A0400 Matematiikka SäEnKeB1 
BM20A0600 Matematiikka SäEnKeB2 
BM20A0800 Matematiikka SäEnKeB3 


Further Information This course has 1-5 places for open university students. More information on the web site 
for open university instruction. 


 
BJ60A0001 INTRODUCTION COURSE IN PAPER TECHNOLOGY 5 ECTS cr 
  Paperitekniikan perusteet 
    
Year and Period B.Sc. (Tech.) 3, Period 1-2 
Teacher(s) Professor, D.Sc. (Tech.) Isko Kajanto 


Assistant, M.Sc. (Tech.) Mika Pulkkinen 
D. Sc. (Tech.) Päivi Rousu 


Aims To give students an overview of papermaking processes and the basics of paper 
technology. To give understanding between papermaking theory and practice. 


Content Basics of paper technology: papermaking fibres, their composition, structure and 
interaction with water. Filtration of fibre suspension and flow properties. Properties of 
paper web. Introduction to fibre physics and paper physics. Characterisation of printing 
papers and packaging papers. 
Papermaking technology: a modern paper machine line. Main features of mechanical 
pulp manufacturing and paper machines. Control and quality management of processes. 


Modes of Study Lectures 28 h, 1st period. 
Lectures and seminars 28 h, 2nd period. 
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Support on a web-based learning environment platform (Noppa). 
Seminar assignment, possible excursions. 
Two intermediate exams or final exam. 


Evaluation 0-5, grade consists of examination, seminar work and making of home work. 
Study materials Lectures and material in the web. 


KnowPap-database. 
Häggblom-Ahnger, U. & Komulainen, P.: Kemiallinen metsäteollisuus 2: Paperin ja 
kartongin valmistus.  
5. painos. Opetushallitus, Jyväskylä 2006. 
Gullichsen, J., Paulapuro, H. (eds): Book 18: Paper and Board Grades, Papermaking 
Science and Technology, Fapet Oy. 
Other literature announced at lectures. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
BJ80A0001 GENERAL CHEMISTRY 3 ECTS cr 
  Yleinen kemia 
    
Year and Period B.Sc. (Tech.) 1, Period 1 
Teacher(s) Researcher/Teacher, Docent, D.Sc. (Tech.) Jaakko Partanen 


Part-time Untenured Teacher, N. N. 
Person in Charge: Researcher/Teacher, Docent, D.Sc. (Tech.) Jaakko Partanen 


Aims To provide the student with a basic understanding of university chemistry and chemical 
technology. The course is aimed for students from other departments. 


Content Elements of physical, inorganic and organic chemistry. These elements form the 
theoretical background for important chemical phenomena: e.g. corrosion, burning of 
fuels, storage of electrochemical energy, and treatment of wastewaters. 


Modes of Study Lectures 28 h, exercises 14 h, 1st period. 
Written examination. 


Evaluation 0-5, written examination 100%. 
Study materials Lecture notes and problems manual or the corresponding literature suggested by the 


teacher.  
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 


BK20A1901 TEKNISEN PIIRUSTUKSEN PERUSTEET 2 ECTS cr 
  Basics of Technical Drawing 
    
  The course cannot be included in the Bachelor’s or Master’s 


Degree in Mechanical Engineering. 
 


    
Year and Period B.Sc. (Tech.), Period 1 
Teacher(s) Associate Professor, Lic.Sc. (Tech.) Raimo Suoranta 
Aims The student is able to interpret technical design documents and knows the basics of 


utilization of computer-aided information. 
Content Basics of standards related to handling and transfer of technical drawings. Drawing 


guidelines and basics of dimensioning. Instrumentation and operation flowcharts of the 
most relevant technical processes. 


Modes of Study Lectures 14 h, 1st Period. 
Evaluation 0-5, Examination 100 %. 
Study materials Heikkilä, Matti: Tekniset piirustukset. 


Lecture notes. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
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BK20A2000 VALMISTUSTEKNIIKAN PERUSTEET 2 ECTS cr 
  Introduction Manufacturing Technology 
    
  The course cannot be included in the Bachelor’s or Master’s 


Degree in Mechanical Engineering. 
 


    
Year and Period B.Sc. (Tech.), Period 2 
Teacher(s) Associate Professor, Lic.Sc. (Tech.) Raimo Suoranta 
Aims The student is familiar with common manufacturing methods in metal industry and 


recognises typical application targets of these methods.  The student is able to identify 
and describe material categories. 


Content Forming and machining methods. Material removal methods. Joining. Laser processing. 
Different materials from the perspective of manufacturability. 


Modes of Study Lectures 14 h, 2nd Period. 
Examination. 


Evaluation 0-5, Examination 100 %. 
Study materials To be announced in class. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
BK60A0001 INTRODUCTION TO MECHATRONICS 5 ECTS cr 
  Mekatroniikan peruskurssi 
    
  Replaces the course BK60A0000 Mekatroniikan peruskurssi.  
    
Year and Period B.Sc. (Tech.) 2, Period 3-4 
Teacher(s) Professor, D.Sc. (Tech.) Heikki Handroos 
Aims Ability to select and dimension components for different kinds of mechatronic systems. 


Ability to form logical circuits from linguistic rules. Ability to form logical functions from 
logical circuits. Ability to simplify logical functions. 


Content Introduction to mechatronic machines. Basics of hydraulic, pneumatic and electrical 
transmission. Binary logic control. Advantages and drawbacks of different transmission 
methods. Typical transmission in products of the metal industry. Design of hydraulic and 
pneumatic circuits by using basic equations. Logical controls by pneumatic components.  


Modes of Study Lectures 28 h, 3rd-4th period. 
Exercises 28 h, 3rd-4th period. 
Laboratory work 6 h. 


Evaluation 0-5, examination 100%. 
Study materials Lecture handouts. 


Other literature announced during lectures. 
Further Information This course has 6-10 places for open university students. More information on the web 


site for open university instruction. 
 
BK65A0700 BASICS OF ENGINEERING DESIGN 2 ECTS cr 
  Teknisen suunnittelun perusteet 
    
  The course can not be included in the B.Sc (Tech.) or M.Sc. 


(Tech.) Degree Programmes of Mechanical Engineering. 
 


    
Year and Period B.Sc. (Tech.) 2, Period 3 
Teacher(s) Associate Professor, D.Sc. (Tech.) Kimmo Kerkkänen 
Aims At the end of the course a student is expected to know: 


- how to work in a constructive and systematic team 
- how to apply creative ideation  
- how to utilise the methodology of a systematic product planning. 


Content Fundamentals of a systematic product planning and systematic machine design process, 
defining customer needs, conceptual design, constructive creation and evaluation of 
solution variants. The student will be acquainted with the systematic design of technical 
product from a practical point of view. 


Modes of Study Lectures 14 h, 3rd period. 
Exercises and seminars 14 h, 3rd period. Examination. 
The study and teaching portal Noppa is used in the course. 


Evaluation 0-5, examination 80%, exercises 20%. 
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Study materials Pahl G. & Beitz W., 1996. Engineering design: A systematic approach, London, Springer. 


543 pages. 
Ulrich K.T. & Eppinger S.D. 2000. Product design and development. New York, Irwin 
McGraw-Hill. 358 pages. 
Lecture notes. 


Prerequisites BK20A1700 Tekninen piirustus I 
Recommended: BK80A0000 Statiikka completed. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
BK80A0401 BASIC COURSE IN STRENGTH OF MATERIALS 3 ECTS cr 
  Lujuusopin perusteet 
    
Year and Period B.Sc. (Tech.) 1, Period 3 
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Tapani Halme 
Aims Mainly for Energy Technology and Industrial Management students: basics of the 


strength of materials and their application to simple parts, structures and pressure 
vessels. 


Content Definition of normal and shear stress, mechanical properties of materials. Separate 
treatments of axial load, torsion and bending. Transverse shear, shear flow in thin-walled 
structures. State of stress resulting from combined loadings. Transformation of a 
multiaxial state of stress. Theories of failure, design of beams and shafts. 


Modes of Study Lectures 28 h, 3rd period. 
Exercises 21 h, 3rd period. 


Evaluation 0-5, final examination 100%. 
Study materials Hibbeler, R.C., Mechanics of Materials, Blackboard lecture material. 


Outinen, H., Koski, J., Salmi, T., Lujuusopin perusteet. 
Prerequisites Recommended: BK80A2100 Statiikan perusteet. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BK80A2100 BASICS OF STATICS 3 ECTS cr 
  Statiikan perusteet 
    
Year and Period B.Sc. (Tech.) 1, Period 1 
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Tapani Halme 
Aims The course gives the students of energy technology and industrial management a basic 


knowledge of statics and the skills to use the knowledge in solving simple structures. The 
course serves also as a basis for later studies in the strength of materials and the design 
of structures. 


Content Introduction to mechanics and discussion on units, vector notation and the equilibrium of 
a particle. Rigid-body equilibrium. Analysis of internal forces in beams. 


Modes of Study Lectures 21 h, 1st period. 
Tutorials 14 h, 1st period. 
Independent project work 2 h. 


Evaluation 0-5, final examination 100%. 
Study materials Hibbeler R.C., Engineering Mechanics. 


Salmi T., Statiikka. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BK90C1700 FORESTRY 5 ECTS cr 
  Metsätalous 
    
Year and Period B.Sc. (Tech.) 2, Period 4 
Teacher(s) Researcher, D.Sc. (Agr. & For.) Veikko Möttönen 
Aims At the end of the course a student is expected to know how to define terms and entities 


related to forest development and management, forest technology and wood 
procurement systems of forest industries. 


Content Forest resources, utilization of forests, silviculture, forest technology, wood procurement 
of forest industry. 


Modes of Study Lectures 27 h, 4th period. 
Practical work and report 30 h. 
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Evaluation 0-5, examination 100%. 
Study materials Tapion Taskukirja, Metsälehti kustannus. 


Hynynen, J., Valkonen, S. & Rantala, S. (toim.), Tuottava metsänkasvatus, 
Metsäkustannus. 
Uusitalo J., Metsäteknologian perusteet, Metsäkustannus. 
Harstela P., Forest Work Science and Technology I ja II (osin). 
Hadley G., Linear Programming, Addison-Wesley Publishing Company. 


Further Information This course has 6-10 places for open university students. More information on the web 
site for open university instruction. 


 
BM20A0000 MATHEMATICS SÄENKEA1 3 ECTS cr 
  Matematiikka SäEnKeA1 
    
Year and Period B.Sc. (Tech.) 1, Period 1 
Teacher(s) Professor, D.Sc. (Tech.) Matti Alatalo 
Aims After passing the course the student can 


- calculate derivatives and integrals of single variable functions and apply them 
- study the behavior and extreme values of functions. 


Content Basics of differential and integral calculus with one-variable functions. 
Modes of Study Lectures 36 h, exercises 12 h, homework, 1st period. Exam. 
Evaluation 0-5, examination 100%. Homework. 
Study materials Online material in course's homepage. 


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley. 
Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and engineering, 
Studentlitteratur. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
BM20A0200 MATHEMATICS SÄENKEA2 5 ECTS cr 
  Matematiikka SäEnKeA2 
    
Year and Period B.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Professor, D.Sc. (Tech.) Matti Alatalo 
Aims After passing the course the student can 


- calculate analytic and numeric integrals 
- apply integrals to the calculation of, e.g., areas, volumes and arc lengths 
- understand the essential concepts related to conic sections and apply them to geometry 
- use and analyze parametric curves 
- perform basic calculations with vectors and apply vectors in three-dimensional geometry 
- understand the basic concepts related to sequences and series and their convergence 
criteria 
- understand the basic concepts related with complex numbers. 


Content Basics and applications of integral calculus involving functions with one variable, theory 
of series, analytical geometry with vectors, and complex numbers. 


Modes of Study Lectures 6 h, homework, 1st period. 
Lectures 42 h, tutorials 16 h, homework, 2nd period. 
Examination. 


Evaluation 0-5, examination 100%. Homework. 
Study materials Online material in course's homepage. 


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley. 
Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and engineering, 
Studentlitteratur. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 
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BM20A0400 MATHEMATICS SÄENKEB1 3 ECTS cr 
  Matematiikka SäEnKeB1 
    
Year and Period B.Sc. (Tech.) 1, Period 3 
Teacher(s) Professor, D.Sc. (Tech.) Matti Alatalo 
Aims After passing the course the student can 


- calculate and use the partial derivatives of functions of several variables 
- solve simple optimization problems analytically 
- use some methods for error estimation in experimental measurements 
- understand the concept of two-dimensional integral. 


Content Multivariable functions in differential calculus. 
Modes of Study Lectures 30 h, tutorials 10 h, homework, 3rd period. Examination. 
Evaluation 0-5, examination 100%. 
Study materials Online material in course's homepage. 


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley. 
Kreyszig, E.: Advanced Engineering Mathematics, John Wiley & Sons.  
Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and engineering, 
Studentlitteratur. 


Prerequisites Recommended: BM20A0000 Matematiikka SäEnKeA1, BM20A0200 Matematiikka 
SäEnKeA2. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
BM20A0600 MATHEMATICS SÄENKEB2 2 ECTS cr 
  Matematiikka SäEnKeB2 
    
Year and Period B.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Professor, D.Sc. (Tech.) Matti Alatalo 
Aims After passing the course the student can 


- perform the basic matrix operations 
- understand the concepts of inverse matrix and eigenvalues 
- study and solve systems of equations using matrices. 


Content Matrices, solving linear equations, and eigenvalue theory. 
Modes of Study Lectures 12 h, exercises 2 h, homework, 3rd period. 


Lectures 6 h, exercises 4 h, homework, 4th period. 
Examination. 


Evaluation 0-5, examination 100%. Homework. 
Study materials Online material in course's homepage.  


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley. 
Kreyszig, E.: Advanced Engineering Mathematics, John Wiley & Sons.  
Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and engineering, 
Studentlitteratur. 


Prerequisites Recommended: BM20A0000 Matematiikka SäEnKeA1, BM20A0200 Matematiikka 
SäEnKeA2. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
BM20A0800 MATHEMATICS SÄENKEB3 3 ECTS cr 
  Matematiikka SäEnKeB3 
    
Year and Period B.Sc. (Tech.) 1, Period 4 
Teacher(s) Professor, D.Sc. (Tech.) Matti Alatalo 
Aims After passing the course the student can 


- solve first, second and higher order differential equations 
- solve and analyze systems of differential equations 
- apply differential equations to simple physics problems. 


Content Basic concepts of regular differential equations and their solutions. Linear differential 
equations with constant coefficients, equation groups. 


Modes of Study Lectures 36 h, tutorials 12 h, homework, 4th period. Examination. 
Evaluation 0-5, examination 100%. Homework. 
Study materials Online material in course's homepage.  


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley. 
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Kreyszig, E.: Advanced Engineering Mathematics, John Wiley & Sons.  
Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and engineering, 
Studentlitteratur. 


Prerequisites Recommended: BM20A0000 Matematiikka SäEnKeA1, BM20A0200 Matematiikka 
SäEnKeA2 and BM20A0600 Matematiikka SäEnKeB2. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
BM20A1401 STATISTICS I 3 ECTS cr 
  Tilastomatematiikka I 
    
Year and Period B.Sc. (Tech.) 2, Period 1 
Teacher(s) Lecturer, Lic.Phil. Sirkku Parviainen 
Aims After the course the student should 


- know the basic concepts and notation of probability and statistics 
- know how to calculate probabilities and use the most common probability distributions 
- draw justifiable conclusions from data by estimating parameters and testing hypotheses 
- know how to fit a linear regression model to data to study the dependence between two 
variables. 


Content Random variables and basic probability distributions. Basic data analysis. Basics of 
statistical inference. Parameter estimation. Testing of hypotheses. Correlation and simple 
linear regression analysis. Use of statistical software. 


Modes of Study Lectures 28 h, exercises 14 h, homework, 1st period. Exam. 
Evaluation 0-5, examination 100%. 
Study materials Lecture notes. 


Hayter, A.J.: Probability and Statistics for Engineers and Scientists, Duxbury, 2002. 
Other literature announced by the teacher. 


Prerequisites Recommended: Mathematics A and B. 
 
BM20A1501 NUMERICAL METHODS I 3 ECTS cr 
  Numeeriset menetelmät I 
    
Year and Period B.Sc. (Tech.) 2, Period 3 
Teacher(s) Lecturer, B.A. Pauli Welling 
Aims Student is able to solve with Matlab the problems in content. 
Content Computational errors. Numerical solutions to nonlinear equations and systems of 


equations, linear systems of equations, interpolation, curve fitting.  
Modes of Study Lectures 28 h, exercises 14 h, homework, 2nd period. Assignment. Exam. 
Evaluation 0-5, exam 100%. Homework and assignment. 
Study materials Haataja, Juha et al.: Numeeriset menetelmät käytännössä, 2nd revised edition, CSC-


Tieteellinen laskenta, 2002. 415 p. 
Gerald, C.F., Wheatley, P.O.: Applied Numerical Analysis, 6th Edition, Addison-Wesley, 
1999. 
Mäkinen, Raino & Salmenjoki, Kimmo: Numeeriset menetelmät, Jyväskylän yliopisto, 
luentomoniste 12, 1999. 


Prerequisites Recommended: Mathematics A and B. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
BM20A1801 LINEAR OPTIMIZATION 6 ECTS cr 
  Lineaarinen optimointi 
    
  The course will be lectured every other year, next during the academic year 2010 - 


2011. 
    
Year and Period B.Sc. (Tech.) 3, Period 3 
Teacher(s) Lecturer, Lic.Phil. Sirkku Parviainen 
Aims After the course the student should 


- know how formulate various linear programming models 
- know how to solve different kinds of linear programming problems 
- understand the principles of solution algorithms and be able to analyze the results 
- know how to use optimization software. 


Content Introduction to operations research. Examples of formulating LP models. Solving LP 
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problems with the simplex method and analyzing the solution. Introduction to integer 
programming. Transportation problem and algorithm. Some network problems and 
algorithms. Introduction to multiple objective linear programming. Linear optimization 
software. 


Modes of Study Lectures 28 h, exercises 28 h, 3rd period. Assignment. Exam. 
Evaluation 0-5, exam 100%. Assignment. 
Study materials Lecture notes. 


Hillier, F.S., Lieberman, G.J.: Introduction to Operations Research, McGraw-Hill, 1990.  
Taha, H.A.: Operations Research, An Introduction, Prentice-Hall, 1997.  
Eppen, G.D., Gould, F.J., Schmidt, C.P.: Introductory Management Science, Prentice-
Hall, 1993. 


Prerequisites Recommended: Mathematics B. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 


BM20A1900 STATISTICS II 3 ECTS cr 
  Statistics II, Tilastomatematiikka II 
    
Year and Period M.Sc. (Tech.) 1-2, Period 2 
Teacher(s) Professor, Ph.D. Matti Heiliö 
Aims The student acquires understanding of basic and some advanced statistical methods, is 


able to formulate models and apply these methods to various areas in technology, 
economics and science. 


Content Statistical inference: hypothesis testing, two sample tests. Nonparametric tests. Basics of 
analysis of variance, time series analysis and multiple regression models. Introduction to 
nonlinear regression. Elements decision theory. Introduction to multivariate methods. 
Principal component analysis. Suitable also for postgraduate studies. 


Modes of Study Lectures 28 h, exercises 14 h, home assignments, 2nd period. Exam. 
Evaluation 0-5, examination 80%, home assignments 20%. 
Study materials Will be announced at lectures. 
Prerequisites Recommended BM20A1401 Tilastomatematiikka I. 
Further Information This course has 6-10 places for open university students. More information on the web 


site for open university instruction. 
 


BM20A2000 SIMULATION 4 ECTS cr 
  Simulation, Simulointi 
    
Year and Period M.Sc. (Tech.) 1, Period 1 
Teacher(s) Professor, Ph.D. Heikki Haario 
Aims The course gives an introduction to the concepts of discrete simulation models and 


methods together with numerical examples. After the course, the student is able 
numerically simulate basic queuing, server, scheduling and storage size problems. 


Content Basic concepts, discrete and continuous systems. Random numbers, discrete event 
generation by random numbers. Statistical and empirical distributions for event 
generation. Application examples: queuing systems, storage size optimization. Building 
numerical simulation examples with Matlab. Suitable also for postgraduate studies. 


Modes of Study Lectures 28 h, exercises 14 h, practical assignment, 1st period. Exam. 
Evaluation 0-5, examination 100%. Practical assignment. 
Prerequisites Recommended BM20A1401 Tilastomatematiikka I. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BM20A2401 MATHEMATICAL MODELLING 5 ECTS cr 
  Matemaattinen mallinnus 
    
Year and Period B.Sc. (Tech.) 3, Period 1-2 
Teacher(s) Professor, Ph.D. Matti Heiliö 
Aims Student understands the applicability of mathematical models to solving different real-life 


problems, and is able to formulate models and assess their suitability, and acquire 
knowledge and skills for studying more demanding applications. 


Content Mathematical applications, stages of the modelling process. Different types of models. 
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Conservation principles and basics of models. Differential equations and systems theory. 
Discrete models. Models, data and parameter estimation. Equilibrium models and 
stability. Approximation and scales. Probabilistic models. Case examples.  


Modes of Study Exercises and a personal assignment. The course can also be completed in an online 
learning environment http://alpha.cc.tut.fi/mallinnus. 


Evaluation 0-5, exercises 60%, personal assignment 40%. 
Study materials Giordano, F.R., Weir, M.D., Fox, W.P.: A First Course in Mathematical Modeling, 


Brooks/Cole Publishing, 1997.  
Shier, D. R. & Wallenius, K. T.: Applied mathematical modeling: A multidisciplinary 
approach, Chapman & Hall/CRC, 1999. 
Mesterton-Gibbons, M.: A Concrete Approach to Mathematical Modelling, Wiley, 1995.  
Svobodny, T.: Mathematical Modeling for Industry and Engineering, Prentice Hall, 1998. 


Prerequisites Recommended: Mathematics A and B and BM20A1401 Tilastomatematiikka I, 
BM30A0210 Fysiikka L, osa 1 and BM30A0220 Fysiikka L, osa 2. 


Further Information This course has 1-5 places for open university students. More information on the web site 
for open university instruction. 


 


BM20A2600 INTEGRAL TRANSFORMS 3 ECTS cr 
  Integral Transforms, Integraalimuunnokset 
    
Year and Period B.Sc. (Tech.) 3, Period 4 
Teacher(s) Senior Assistant, D.Sc. (Tech.) Pasi Luukka 
Aims In the end of the course student is expected to be able to 


- apply Laplace transform to solve differential equations and use this knowledge to solve 
engineering applications 
- understand Fourier series and Fourier transform and apply them 
- understand Z-transform and apply it. 


Content Laplace transform. Inverse Transform. Linearity. Shifting. Transforms of Derivatives and 
Integrals. Differential equations. Unit Step Function. Second Shifting Theorem. Dirac's 
delta function, Differentiation and Integration of Transforms. Convolution. Integral 
Equations. Partial Fractions. Differential Equations. Fourier series, complex Fourier 
series, Fourier integrals, Fourier cosine and sine transforms, Fourier transform. Z 
transform, inverse Z transform, discrete-time systems and difference equations, discrete 
linear systems, engineering applications. 


Modes of Study Lectures 28 h, exercises 14 h, 4th period. Exam. 
Evaluation 0-5, examination 100%. 
Study materials Kreyszig, E.: Advanced Engineering Mathematics, Wiley, 1999.  


James, G.: Advanced Modern Engineering Mathematics, Addison-Wesley, 2003. 
Prerequisites Recommended Mathematics A and B. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 


BM20A2701 NUMERICAL METHODS II 3 ECTS cr 
  Numerical Methods II, Numeeriset menetelmät II 
    
Year and Period M.Sc. (Tech.) 1, Period 4 
Teacher(s) Professor, Ph.D. Heikki Haario 
Aims An introduction to numerical methods for differentiation, integration, interpolation and 


differential equations. Numerical methods for linear systems. After the course the student 
understands the basic concepts of numerical analysis, and is able to independently use 
numerical software (Matlab solvers). 


Content Numerical differentiation and integration. Interpolation methods in 1D and 2D. Numerical 
matrix calculations with applications. Over- and underdetermined linear systems, singular 
values of a matrix, principal components. II-posed linear problems and regularised 
solutions. 


Modes of Study Lectures 21 h, exercises 14 h, 4th period. Exam. 
Evaluation 0-5, examination 100%. 
Study materials Will be announced at lectures. 
Prerequisites Mathematics A and B. 


Recommended BM20A1501 Numeeriset menetelmät I. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
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BM20A3001 STATISTICAL ANALYSIS IN MODELLING 5 ECTS cr 
  Statistical Analysis in Modelling, Mallien tilastollinen analyysi 
    
Year and Period M.Sc. (Tech.) 1, Period 2 
Teacher(s) Professor, Ph.D. Heikki Haario 
Aims Introduction to modern computational methods of estimating reliability of modeling and 


simulation results. After the course, the student is able to create posterior distributions for 
parameters estimation problems of nonlinear models by MCMC (Markov chain Monte 
Carlo) methods. 


Content Introduction to the methods of estimating reliability of modelling. Errors and uncertainty in 
experimental data. Uncertainty in model parameters and prediction results. Bayesian 
approach for parameter estimation and inverse problems, various Monte Carlo (MCMC) 
methods for nonlinear models. Suitable also for postgraduate studies. 


Modes of Study Lectures 28 h, exercises 28 h, 2nd period. Exam. 
Evaluation 0-5, examination 100%. 
Study materials To be given at the lectures. 
Prerequisites Mathematics A and B, BM20A1401 Tilastomatematiikka I. Recommended BM20A2000 


Simulation. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 


BM20A3101 FUZZY SETS AND FUZZY LOGIC 6 ECTS cr 
  Fuzzy Sets and Fuzzy Logic, Sumeat joukot ja sumea logiikka 
    
Year and Period M.Sc. (Tech.) 1-2, Period 1-2 
Teacher(s) Senior Assistant, D.Sc. (Tech.) Pasi Luukka 
Aims In the end of the course student is expected to be able to 


- understand the basic mathematics of fuzzy systems 
- understand relations between crisp and fuzzy sets 
- understand relations between algebras of crisp and fuzzy sets, some function algebras 
- understand lattices of membership functions and basics of L-sets 
- understand non-classical logics and basics of mathematical fuzzy logic. 


Content The course consists of concept of fuzziness, some algebras of fuzzy sets, fuzzy 
quantities, logical aspects of fuzzy sets, operations of fuzzy sets, relations, fuzzy 
compositional calculus, ordering fuzzy numbers, introduction to many-valued logics, 
many-valued fuzzy logic, and fuzzy-valued logic. Suitable also for postgraduate studies. 


Modes of Study Lectures 56 h, exercises 28 h, 1st-2nd period. Exam. 
Evaluation 0-5, examination 100%. 
Study materials Nguyen, H.T., Walker, E.A.: A First Course in Fuzzy Logic, 2nd Ed., Chapman & 


Hall/CRC, 2000. 
Klir, G., Yuan, B.:Fuzzy Sets and Fuzzy Logic. Theory and Applications, Prentice Hall, 
1995. 
Fullér, R.: Introduction to Neuro-Fuzzy Systems, Physica-Verlag, 2000.  
Bergmann, M.: An Introduction to Many-Valued and Fuzzy Logic, Cambridge University 
Press, 2008. 


Prerequisites Bachelor level basic math courses. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 


BM20A3202 FUZZY ENGINEERING 6 ECTS cr 
  Fuzzy Engineering, Sumea teknologia 
    
  Replaces the course BM20A3201 Fuzzy Engineering.  
  The course will be lectured every other year, next during the academic year 2011 - 


2012. 
    
Year and Period M.Sc. (Tech.) 1-2, Period 3-4 
Teacher(s) Senior Assistant, D.Sc. (Tech.) Pasi Luukka 
Aims In the end of the course student is expected to be able to 
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- apply fuzzy systems in engineering environment 
- apply function approximation methods with fuzzy systems 
- model and solve control problems and apply neuro-fuzzy systems. 


Content Fuzzy sets and relations, fuzzy functions and rule-based systems, Mamdani fuzzy system 
and Sugeno-Tagaki fuzzy system, universal approximators, fuzzy modelling, fuzzy 
control, fuzzy controllers in applications, aggregation operators, fuzzy screening systems, 
averaging operators and modifier operations. Neuro-Fuzzy systems. Suitable also for 
postgraduate studies. 


Modes of Study Lectures 28 h, exercises 14 h, 3rd period. Project work 4th period. Exam. 
Evaluation 0-5, examination 100%. Project work. 
Study materials Fullér, R.: Introduction to Neuro-Fuzzy Systems, Physica-Verlag, 2000. 


Kosko, B.: Fuzzy Engineering, Prentice-Hall, 1996. 
Passino, K.M., Yurkovich, S.: Fuzzy Control, Addison-Wesley, 1998. 


Prerequisites Recommended BM20A3101 Fuzzy Sets and Fuzzy Logic. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
BM20A4100 VECTOR ANALYSIS IN ENGINEERING 4 ECTS cr 
  Vektorianalyysi teknillisessä laskennassa 
    
Year and Period B.Sc. (Tech.) 3, Period 1 
Teacher(s) Professor, D.Sc. (Tech.) Matti Alatalo 
Aims After passing the course the student can 


- calculate multidimensional integrals, line and surface integrals 
- understand the concept of vector field 
- use the Green, Gauss and Stokes theorems 
- understand the concepts of scalar and vector potentials 
- utilise different coordinate systems in solving multidimensional problems 
- calculate gradients, divergences and curls. 


Content Integral calculus with multivariable functions. Double integral, triple integral, coordinate 
systems, line integrals in scalar fields, conservative vector fields. Line integral of a vector 
field, Green equation, surface integral of a scalar field, gradient, divergence and rotor, 
Gauss equation, Stokes equation, vector potential. 


Modes of Study Lectures 28 h, tutorials 28 h, 1st period. Exam. 
Evaluation 0-5, exam 100%. 
Prerequisites Recommended: Mathematics A and B. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
BM20A4301 INTRODUCTION TO TECHNICAL COMPUTATION 4 ECTS cr 
  Johdatus tekniseen laskentaan 
    
Year and Period B.Sc. (Tech.) 1, Period 4 
Teacher(s) Researcher/Teacher, Ph.D. Tuomo Kauranne 


M. Sc. (Tech.) Ville Manninen 
Miika Tolonen 


Aims Student knows fundamentals of technical computing and programming. Student can write 
simple computational programs and visualise results and data in MATLAB/Octave 
environment. Some specific engineering tool/programming environment is familiarised (in 
addition to MATLAB/Octave). 


Content Fundamentals of technical computing and programming. Logical operations, control 
structures, branching, loops. Visualization. Use of functions. MATLAB/Octave as tool for 
computations. 


Modes of Study Lectures 14 h, computer class exercises 28 h, 4th period.  
Evaluation 0–5 , exam 100%. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
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BM30A0210 PHYSICS L, PART 1 5 ECTS cr 
  Fysiikka L, osa 1 
    
Year and Period B.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Lecturer, Ph.D. Pertti Sikanen 
Aims The student can  


- apply Newton’s laws and conservation laws to describe moving and rotating bodies 
- solve simple problems in statics. 


Content Mechanics: dynamics, Newton’s laws, conservation laws, statics. 
Modes of Study Lectures 28 h, exercises 14/28 h, 1st period. 


Lectures 8 h exercises 4/8 h, 2nd period. 
Recommended exercises 2 x 2 h/week if less than four courses of physics were taken by 
the student in upper secondary school. For students who have studied more physics, 
exercises 2 h/week. 
Two intermediate tests or alternatively a written examination. 


Evaluation 0-5, examination 100%. 
Study materials P. Sikanen, Fysiikka L osa 1, Mekaniikka. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
BM30A0220 PHYSICS L, PART 2 2 ECTS cr 
  Fysiikka L, osa 2 
    
Year and Period B.Sc. (Tech.) 1, Period 2 
Teacher(s) Lecturer, Ph.D. Pertti Sikanen 
Aims The student 


- knows general thermal properties of materials 
- can apply basic laws of thermodynamics  
- knows basic principles of heat engines. 


Content Thermodynamics: Thermal properties of matter. Basic laws of thermodynamics. Heat 
engines. 


Modes of Study Lectures 20 h, exercises 20 h, 2nd period. 
Recommended exercises 2 x 2 h/week if less than four courses of physics were 
completed by the student in upper secondary school. For students who have studied 
more physics, exercises 2 h/week. 
Written examination. 


Evaluation 0-5, examination 100%. 
Study materials P. Sikanen, Fysiikka L osa 2, Lämpöoppi. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
BM30A0230 PHYSICS L, PART 3 5 ECTS cr 
  Fysiikka L, osa 3 
    
Year and Period B.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Lecturer, Ph.D. Pertti Sikanen 
Aims The student 


- knows electric and magnetic properties of materials  
- can solve problems in electric and magnetic fields and electromagnetic induction 
- can solve problems in basic DC and AC circuits. 


Content Electricity and magnetism: Electric and magnetic fields. Electromagnetic induction. Basic 
DC and AC circuits. 


Modes of Study Lectures 36 h, exercises 36 h, 3rd-4th period. 
Recommended exercises 2 x 2 h/week if less than four courses of physics have been 
completed in upper secondary school. For students who have studied more physics, 
exercises 2 h/week. 
Two intermediate tests or alternatively a written examination. 


Evaluation 0-5, examination 100%. 
Study materials P. Sikanen, Fysiikka L osa 3, Sähköoppi. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 







Module Handbook  
Courses offered by other units of the University    19 
 


BM30A0240 PHYSICS L, PART 4 2 ECTS cr 
  Fysiikka L, osa 4 
    
Year and Period B.Sc. (Tech.) 1, Period 4 
Teacher(s) Lecturer, Ph.D. Pertti Sikanen 
Aims The student  


- knows basic properties of harmonic oscillators and harmonic waves 
- can solve problems in propagation an detection of sound and light waves 
- knows basics of interference and diffraction. 


Content Waves: Harmonic oscillators and harmonic waves. Propagation of sound and light. 
Interference and diffraction. 


Modes of Study Lectures 20 h, exercises 20 h, 4th period. 
Recommended exercises 2 x 2 h/week if less than four courses of physics have been 
completed in upper secondary school. For students who have studied more physics, 
exercises 2 h/week. 
Written examination. 


Evaluation 0-5, examination 100%. 
Study materials P. Sikanen, Fysiikka L osa 4, Aaltoliikeoppi. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
BM30A0310 PHYSICS, LABORATORY COURSE (SÄTE) 6 ECTS cr 
  Fysiikan laboratoriotyöt (SÄTE) 
    
Year and Period B.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Assistant, M.A. Elina Hujala 


Person in Charge: Researcher/Teacher, Ph.D. Erik Vartiainen 
Aims Independent planning of experimental arrangements, learning measuring techniques and 


scientific writing. 
Content Scientific measurements, scientific data processing and scientific writing. 
Modes of Study Lectures 8 h, laboratory exercises 48 h, 3rd-4th period. 


Blackboard. 
Evaluation 0-5, laboratory exercises 100%. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BM30A0400 MODERN PHYSICS 6 ECTS cr 
  Moderni fysiikka 
    
  2nd year (Energy and Information Technology), 3rd year 


(Electrical Engineering) 
 


    
Year and Period B.Sc. (Tech.) 2-3, Period 1-2 
Teacher(s) Researcher/Teacher, Ph.D. Erik Vartiainen 
Aims To give the student a general overview of the concepts of modern physics. 
Content Special relativity, essentials of atomic, molecular, nuclear and solid state physics. 
Modes of Study Lectures 28 h, exercises 14 h, 1st period. 


Lectures 28 h, exercises 14 h, 2nd period.  
Three intermediate tests or alternatively a written examination. 


Evaluation 0-5, examination 100%. 
Study materials Young, Hugh D. & Freedman, Roger A.: Sears and Zemansky’s university physics, 


Addison-Wesley, 2000 osa: Modern Physics (262 pages). 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 


BM30A0601 OPTOELECTRONICS 6 ECTS cr 
  Optoelectronics, Optoelektroniikka 
    
Year and Period M.Sc. (Tech.) 1, Period 1 
Teacher(s) Professor, Ph.D. Tuure Tuuva 
Aims To understand the basics of optical data communication. 
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Content Optical waveguides, light emitting devices and photodetectors. Suitable also for 


postgraduate studies. 
Modes of Study Lectures 35 h, exercises 14 h, 1st period. 


Examination. 
Evaluation 0-5, examination 100%. 
Study materials Kasap, S. O.: Optoelectronics and Photonics 


P. Silfsten & E. Vartiainen: Optoelektroniikka,  
Prerequisites Physics or Physics L. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BM30A0910 MATERIALS SCIENCE AND ENGINEERING A 3 ECTS cr 
  Materiaalifysiikka A 
    
Year and Period B.Sc. (Tech.) 3, Period 3 
Teacher(s) Professor, Ph.D. Erkki Lähderanta 
Aims To understand the behaviour of materials: mechanical properties. 
Content Crystal structure, resiprocal space, lattice defects, diffusion, phase diagrams. 
Modes of Study Lectures 24 h, exercises 8 h, 3rd period. 


Examination. 
Evaluation 0-5, examination 100%. 
Prerequisites Mathematical skills, an understanding of force and energy, knowledge of the basics of 


physics. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
BM30A0920 MATERIALS SCIENCE AND ENGINEERING B 3 ECTS cr 
  Materiaalifysiikka B 
    
Year and Period B.Sc. (Tech.) 3, Period 4 
Teacher(s) Professor, Ph.D. Erkki Lähderanta 
Aims To understand the behaviour of materials: electrical properties. 
Content Lattice vibrations and phonons, electrons in crystal, energybands, basics of 


semiconductors, basics of magnetic properties, basics of superconductors and 
nanotubes. 


Modes of Study Lectures 20 h, exercises 8 h, 4th period. 
Examination. 


Evaluation 0-5, examination 100%. 
Prerequisites BM30A0910 Materiaalifysiikka A 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 


BM30A2100 MICROELECTRONICS PROCESSING TECHNOLOGY 2 ECTS cr 
  Microelectronics Processing Technology, Mikropiirien valmistustekniikka 
    
Year and Period M.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Professor, Ph.D. Tuure Tuuva 
Aims To provide the student with a knowledge of microelectronics processing technology and 


components. 
Content Purification of semiconductor materials. Growth of semiconductor crystals and wafer 


preparation. Epitaxial layers, diffusion, ion implantation, oxidation, etching and 
photolithography. Semiconductor manufacturing and development. 


Modes of Study Special assignment. Simulation studies of semiconductor processing using Silvaco 
Virtual Wafer Fab simulation program. 


Evaluation 0-5, special assignment 100%. 
Study materials Plummer, J. D., Deal, M. D., Griffin, P. B., Silicon VLSI Technology: Fundamentals, 


Practice and Modeling. 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
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BM30A2200 SEMICONDUCTOR AND SUPERCONDUCTOR 
PHYSICS 


6 ECTS cr 


  Semiconductor and Superconductor Physics, Puolijohde- ja suprajohdefysiikka 
    
Year and Period M.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Professor, Ph.D. Erkki Lähderanta 
Aims The course gives the student the skills to understand the basic behaviour of 


semiconductors and superconductors. 
Content Classical conductor, free-electron model of metals, energy bands, doped 


semiconductors, spintronics, basic properties of superconductivity, London equations, 
thermodynamics of the superconducting transition, the intermediate state, coherence 
length, current in superconductor, thin films, BCS-theory, type-II superconductors. 
Suitable also for postgraduate studies. 


Modes of Study Lectures 42 h, exercises 28 h, 1st-2nd period. 
Evaluation 0-5, examination 100%. 
Study materials Juha Sinkkonen: Puolijohdeteknologian perusteet. 


A. C. Rose-Innes and E. H. Rhoderick: Introduction to Superconductivity, 2nd edition 
(Pergamon). 


Prerequisites A knowledge of the fundamentals of material physics, a knowledge of the electric and 
physical properties of materials. 


Further Information This course has 1-5 places for open university students. More information on the web site 
for open university instruction. 


 
CS90A0010 BASIC COURSE IN INDUSTRIAL MANAGEMENT 5 ECTS cr 
  Tuotantotalouden peruskurssi 
    
Year and Period B.Sc. (Tech.) 1-2, Period 1-2 ja 3-4 
Teacher(s) University Lecturer, M.Sc. (Tech.) Tiina Sinkkonen 


Assistant, M.Sc. (Tech.) Harri Ryynänen 
Assistant, M.Sc. (Tech.), M.Sc. (Econ. & Bus. Adm.) Kirsi Kokkonen  
Doctoral Student, M.Sc. (Tech.) Juha Hinkkanen 
Person in Charge: Associate Professor, D.Sc. (Tech.) Petri Niemi 


Aims The student can identify the basics of cost management, technology management, 
supply chain and operations management, industrial marketing and international 
business. 


Content Basics of cost management, technology management, supply chain and operations 
management, industrial marketing and international business. 


Modes of Study Lectures, 18 h, group assignments, periods 1-2 and 3-4. Blackboard online learning 
environment is used. 


Evaluation 0-5, assignments 100 %.  
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
CT60A0200 FUNDAMENTALS OF PROGRAMMING 5 ECTS cr 
  Ohjelmoinnin perusteet 
    
Year and Period B.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Postdoctoral Researcher, D.Sc. (Tech.) Uolevi Nikula 
Aims Student can explain the basic programming constructs and concepts, and can make 


small programs with an imperative programming language. 
Content Basic programming concepts and constructs; fundamentals of program and algorithm 


design and testing; good programming style. Programming with the Python-language. 
Modes of Study Lectures 14 h, exercises 14 h, obligatory exercise tasks, 1st Period. 


Lectures 14 h, exercises 14 h, obligatory exercise tasks and a programmingproject, 2nd 
Period. 
Two intermediate tests or exam. 


Evaluation 0 - 5. Intermediate tests or exam 50 %, weekly tasks 50 %. 
Study materials The LUT Python programming manual, lecture material, other material announced on 


lectures. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
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CT60A0210 PRACTICAL PROGRAMMING 5 ECTS cr 
  Käytännön ohjelmointi 
    
Year and Period B.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Assistant, M.Sc. (Tech.) Satu Alaoutinen 
Aims At the end of the course a student is expected to be able to program in C language 


programs of 200 - 500 lines of code following a good programming practise, use pointers, 
recursion, and dynamic memory management in programs, use programming tools (code 
editor, debugger, compiler, version control), split programs into functional modules, work 
as a member of a team in a programming project. 


Content Structures and grammar of C language. Tools of programming. Modularity. Coupling and 
cohesion. Abstracting. Planning, implementation, and testing of a program. 


Modes of Study Lectures 14 h, exercises 14 h, weekly programming tasks, 3rd Period. 
Lectures 14 h, exercises 14 h, weekly programming tasks, 4th Period.  
Exam. Two practical assignments in teams. 


Evaluation 0 - 5. Exam 100 %. 
Study materials Kernighan, B.W., Ritchie, D.M.: The C Programming Language. 


Kernighan, B.W., Pike, R.: The Practice of Programming. 
Material announced at lectures. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
CT30A2001 INTRODUCTION TO TELECOMMUNICATIONS  5 ECTS cr 
  Tietoliikennetekniikan perusteet  
    
Year and Period B.Sc. (Tech.) 2, Period 1 
Teacher(s) Professor, D.Sc. (Tech.) Jari Porras 
Aims After the course students piece together the field of telecommunications and are able to 


connect different areas of the field to each other. Students will become familiar with the 
basic concepts of information transfer, such as transmission links, protocols, and network 
types and functions.  


Content An overview of telecommunications including layer models, protocols, transmission links, 
networks and network functions.  


Modes of Study Lectures 28 h, homework, 1st period. Exam. 
Evaluation 0 - 5. Exam 100%. 
Study materials Lecture notes. 


Stallings, W.: Data and Computer Communications, Prentice-Hall, 2004. 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
CT60A2410 OBJECT-ORIENTED PROGRAMMING 5 ECTS cr 
  Olio-ohjelmointi 
    
Year and Period B.Sc. (Tech.) 2, Period 1-2 
Teacher(s) Professor, Ph.D. Kari Smolander 
Aims The student is competent with the basic C++ features and can use object oriented 


programming methods for solving typical programming problems. Student can apply C++-
language's typical features in programming and can read and interprete C++-code. 


Content Object orientation, basics of class modeling, principles of C++, elementary types, clauses 
and basic data structures, general data structures, exceptions, (STL). 


Modes of Study Lectures 14 h, exercises 14 h, practical assignment, 1st Period. 
Lectures 14 h, exercises 14 h, practical assignment, 2nd Period. Exam. 


Evaluation 0 - 5. Exam. Exercises and course work can raise the grade as informed in the lectures. 
Study materials Lecture slides, supplementary material e.g. 


Rintala, M., Jokinen, J.: Olioiden ohjelmointi C++:lla, Satku, 2000. 
Hietanen, P.: C++ ja olio-ohjelmointi, Teknolit Oy. 
Koskimies, K.: Pieni oliokirja, Suomen ATK-kustannus Oy. 
Other material announced in the lectures. 


Prerequisites CT60A0210 Käytännön ohjelmointi. Recommended CT50A2310 Tietorakenteet ja 
algoritmit. 


Further Information This course has 1-5 places for open university students. More information on the web site 
for open university instruction. 
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CT30A2500 BASICS OF TCP/IP 5 ECTS cr 
  TCP/IP -perusteet 
    
Year and Period B.Sc. (Tech.) 3, Period 1-2 
Teacher(s) Adjunct Professor, D.Sc. (Tech.) Jouni Ikonen 
Aims Students understand operation of TCP/IP-protocol family, TCP/IP stack model and can 


do routing. 
Content Internals of protocols in TCP/IP suite. ICMP, ARP, IP, UDP, TCP, basis of routing and 


Internet. Traffic monitoring. Basics of network management and typical application 
protocols. 


Modes of Study Lectures 14 h, exercises 10 h, 1st period.  
Lectures 14 h, exercises 12 h, practical assignment, 2nd period. Exam. 
Exercises and practical assignment are valid for one year. 


Evaluation 0 - 5. Exam 100 %. Exercises and practical assignment. 
Study materials Stevens, W.R.: TCP/IP Illustrated, Vol. 1: The protocols, Addison-Wesley, 1994. 


Additional material: Comer: Internetworking with TCP/IP principles, protocols and 
architectures. 
Material announced on lectures. 


Prerequisites Recommended CT30A2001 Tietoliikennetekniikan perusteet . 
Further Information This course has 1-5 places for open university students. More information on the web site 


for open university instruction. 
 
CT30A2600 WIRELESS COMMUNICATIONS 5 ECTS cr 
  Langaton tietoliikenne 
    
Year and Period B.Sc. (Tech.) 3, Period 3-4 
Teacher(s) Associate Professor, D.Sc. (Tech.) Kari Heikkinen 
Aims After the course the student is expected to be able 


to understand the terminology, characteristics and fundamentals of wireless 
communications to communications engineering. She/he can build a general view of 
wireless communications and its operation within different wireless systems and 
networks. Student can apply learned content both theoretically and empirically in the 
forms of home and practical assignments. 


Content Radio signals, Radio propagation, Mobile data and telecommunications networks, 
Bluetooth, WLAN and 3G networks. 


Modes of Study Lectures 14 h, exercises 10 h, practical assignment, 3rd Period.  
Lectures 14 h, exercises 14 h, practical assignment, 4th Period. Exam. 


Evaluation 0 - 5. Exam 50 %, practical assignments 50 %. 
Prerequisites Recommended CT30A2001 Tietoliikennetekniikan perusteet . 
Further Information This course has 11-15 places for open university students. More information on the web 


site for open university instruction. 
 
FV13A1200 TECHNICAL SWEDISH 2 ECTS cr 
  Teknisk svenska 
    
  This course is accepted as a demonstration of Swedish skills 


required for the technology degree. 
 


    
Year and Period B.Sc. (Tech.) 1-3, Period 1, 2, 3, 4 
Teacher(s) Lecturer, M.A. Merja Naalisvaara-Jokinen 


N. N. 
CEF Level B1/B2 
Aims By the end of the course, students should be able to read general technical texts, discuss 


the topics of such texts, master basic grammatical structures and have discussions in 
different everyday communicational situations.  


Content General technical articles: foreign trade, energy, IT, logistics, electricity, machines, forest 
engineering.  
Real-life situations and basic grammar.  
Language of instruction: Swedish. 


Modes of Study Reading, writing, conversation and listening comprehension exercises.  
Contact hours 28, independent work approx. 24 hours.  
This course may also be completed in the form of independent study. Admission is based 
on a test. Further information available from the teachers. 
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Written skills: passed written exercises, essay, learning diary and an exam. 
Oral skills: oral exercises during the lessons and an oral exam.  
Required attendance 80%.  
The evaluation of the oral skills is based both on continuous assessment and the oral 
exam, therefore regular attendance is excpected. 


Evaluation 0 - 5, written part 50%, oral part 50%. 
Study materials Material available on the lessons and on Blackboard. 
Prerequisites If this is the student's compulsory Swedish course, the following are recommended: at 


least grade C in the matriculation examination, high school Swedish grade at least 7 if the 
matriculation exam has not been taken, course FV13A0100 or skills acquired through 
independent study (framework level B1). 
If taken as an optional course: compulsory Swedish course or language test. 


 
FV18A1000 ORAL COMMUNICATION IN FINNISH 2 ECTS cr 
  Puheviestintä 
    
  This course is meant for students with Finnish as their native 


language. It is included in native language communication 
studies in accordance with the curricula of the university's 
degree programmes. 


 


    
Year and Period B.Sc. (Tech.) 2, Period 1, 1-2, 2, 3, 3-4, 4 
Teacher(s) Lecturer, B.A. Tuure Westinen 
Aims By the end of the course, students will master the basics of oral communication, be more 


confident public speakers, know the elements that compose a natural and coherent oral 
presentation and know how meetings and negotiations are conducted. 


Content Presentation exercises, meetings, negotiations and independent work. 
Language of instruction: Finnish.  


Modes of Study The course consists of 28 contact hours and approximately 24 hours of independent 
work.  
The course is a compulsory part of Bachelor's studies in Energy Technology, Mechanical 
Engineering, Information Technology, Environmental Technology, Chemical Technology 
and Electrical Engineering.  
Students who have taken the course FV18A1500 Presentation Skills in Finnish are not 
eligible for this course. 


Evaluation Assessment on a scale of 0 - 5: assignments 60% and independent work and exam at 
home 40%. 


Study materials Provided by the teacher during the lessons. 
 
AB20A0051 INTRODUCTION TO ACCOUNTING AND FINANCE 7 ECTS cr 
  Laskentatoimen ja rahoituksen johdantokurssi 
    
Year and Period B.Sc. (Econ. & Bus. Adm.) 1, Period 1-2 
Teacher(s) Professor, D.Sc. (Tech.) Jaana Sandström, Professor, D.Sc. (Econ. & Bus. Adm.) Eero 


Pätäri, Doctoral Student, M.Sc. (Econ. & Bus. Adm.) Sanna Hämäläinen 
Aims At the end of the course a student understands the basic concepts and logic of 


accounting and finance. 
Content Introduction to financial accounting, management accounting and finance. The links 


between the three disciplines. 
Modes of Study Lectures 28 h, 1st period. Individual assignments in Blackboard-learning environment, 1st 


and 2nd period. Exam. 
Evaluation Grade 0-5, evaluation 0-100 points 
Study materials 1. Mott, G.: Accounting for Non-Accountants, 2005 


2. Martikainen, T. ja Martikainen, M.: Rahoituksen perusteet, 2006 or newer 
3. Uusi-Rauva, E., Neilimo, K.: Johdon laskentatoimi, Edita 


Further Information This course has 6-10 places for open university students. More information on the web 
site for open university instruction. 
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AC30A0100 INTRODUCTION TO LEADERSHIP AND WORK 


COMMUNITY 
5 ECTS cr 


  Ihmisten ja työyhteisön johtamisen perusteet 
    
Year and Period B.Sc. (Econ. & Bus. Adm.) 2, Period 2 
Teacher(s) Professor, D.Soc.Sc. Pauli Juuti 
Aims After the course the participants know how to apply leadership and management in 


various situations. They can implement organizational strategies and can use change 
management. They are also able to recognise the need to use solution oriented methods 
in their work. 


Content The course familiarises students to the current issues in management and gives capacity 
for constant self development from the perspective of management. The theoretical basis 
in the course is in organization and management studies and organizational psychology. 
Themes on the course include central areas on leadership and development of work 
community, such as history of management studies, leadership and work community, 
organizational culture and change management, organizational values, learning 
organization, strategic management and change management, working and developing 
as a superior. 


Modes of Study Lectures 21 h, 2.period. Examination.  
Evaluation Grade 0-5, evaluation 0-100 points. 
Study materials 1. Juuti, P. & Virtanen, P. Organisaatiomuutos. Otava. 2009. 


2. Juuti, P. & Rovio, E. (toim). Keskusteleva johtaminen. Otava. 2010. 
3. Juuti, P. & Luoma, M. Strateginen johtaminen. Otava. 2009 


Prerequisites AC30A0150 Organisaatiokäyttäytymisen perusteet 
Further Information This course has 6-10 places for open university students. More information on the web 


site for open university instruction. 
 
AB30A0150 DERIVATIVES AND RISK MANAGEMENT 7 ECTS cr 
  Johdannaisinstrumentit ja riskienhallinta 
    
Year and Period M.Sc. (Econ. & Bus. Adm.) 1, Period 2 
Teacher(s) Professor, D.Sc. (Econ. & Bus. Adm.) Eero Pätäri 
Aims At the end of the course a student is expected:  


- to understand the interrelationships of spot markets and derivative markets and their 
arbitrage relations 
- to understand the internal arbitrage relations within the derivative markets 
- to be able to form and implement the optimal hedging strategy for different hedging 
needs (including the choice of the most appropriate derivative for that particular purpose) 
- to be familiar with the standard methods of derivative pricing and to be able to apply 
these methods in pricing of the exotic derivatives  
- to know the principles of risk management practices of derivative market makers 
- to know the basic methods of Value at Risk calculations and the most conventional 
applicability areas of VaR estimates  
- to understand the practices followed in credit risk management and the cau-sality 
between default risk and the risk premium of fixed-income securities  
- to know the most commonly used credit derivatives  


Content Derivative pricing, the fundamental arbitrage relations of financial derivatives, the use of 
derivatives (particularly for the purposes of hedging), Value at Risk and credit risk 
management.  


Modes of Study Lectures 21 h and exercises 18 h (in finnish), 2nd period.  
Evaluation Graded 0-5 on the basis of the exam and exercise performance, evaluation 0-100 points. 
Study materials Hull, John C.: Options, Futures, and Other Derivatives, 2003 or newer edition. 


Lecture handouts. 
Prerequisites Compulsory B.Sc. courses in Finance (except Bachelor’s thesis) 
 
AB40A0200 PRINCIPLES OF ECONOMICS 5 ECTS cr 
  Kansantaloustieteen perusteet 
    
  Study unit is meant only for technology majors.  
    
Year and Period B.Sc. (Tech.) 2, Period 2 
Teacher(s) Post-Doctoral Researcher, D.Sc. (Econ. & Bus. Adm.) Heli Virta 







Module Handbook  
Courses offered by other units of the University    26 
 
Aims By the end of the course, students will be able to describe the principles of modern 


market economy. Students will be able to explain the basic concepts of microeconomics 
and macroeconomics and can apply models of consumer, firm, markets and economy in 
simple situations. In addition, students can analyse the role and consequences of 
monetary and fiscal policy. 


Content Principles of microeconomics and macroeconomics. Demand, supply and market 
equilibrium, production and markets for the factors of production, economics of the public 
sector. Economic growth, unemployment, inflation, economic fluctuations, monetary and 
fiscal policy. 


Modes of Study Lectures 21 h. 2nd period. Written exam. 
Evaluation Grade 0-5, evaluation 0-100 points, written exam 100% 
Study materials Pohjola, Pekkarinen & Sutela: Taloustiede 
Further Information This course has 6-10 places for open university students. More information on the web 


site for open university instruction. 
 
AB50A0000 BASIC COURSE IN BUSINESS LAW 5 ECTS cr 
  Yritysjuridiikan perusteet 
    
Year and Period B.Sc. (Econ. & Bus. Adm.) 1, Period 4 
Teacher(s) Professor, LL.D. M. I. Niemi, other lecturers 
Aims A student knows the Finnish legal system and jurisprudential concepts and the basic 


legal points of departure of entrepreneurship, as well as systematics, statutes, court 
proceedings and contracts, and a student has basic abilities to recognise the most 
important judicial problems and understands the legal structures of entrepreneurship, 
activity and liabilities. 


Content The Finnish legal system, courts and jurisdiction, the basic concepts and systematics of 
private law, contracts, representation, tort law, corporations and foundations of tax and 
finance law. 


Modes of Study Lectures 42 h, 4th period. Exam. 
Evaluation An exam, grade 0-5, evaluation 0-100 points. 
Study materials 1. Lecture leaflet. 


2. Kaisto, Janne - Lohi, Tapani, Johdatus varallisuusoikeuteen, 2008. 
3. Villa, Seppo - Ossa, Jaakko - Saarnilehto, Ari, Yritysmuodot, 2007. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 


 
AB50A0200 INFORMATION AND TECHNOLOGY LAW 


FUNDAMENTALS 
5 ECTS cr 


  Informaatio- ja teknologiaoikeuden perusteet 
    
Year and Period B.Sc. (Econ. & Bus. Adm.) 2, Period 1, intensiivi 
Teacher(s) Professor, LL.D. M. I. Niemi and visiting lecturer, Docent, LL.D. Mikko Huuskonen 
Aims A student has basic knowledge on information regulation and on transactions in a 


technologically advanced society. 
Content The legal framework for information is seen as a part of the company's strategy and value 


network where information and communication technology is utilised. Copyright, patents, 
trademarks, domain names and provision of digital goods and services are core areas. 
Trade secrets, data protection and electronic privacy are also discussed. 


Modes of Study Written exam. Lectures 21 h, 1st period. 
Evaluation Exam, grade 0-5, evaluation 0-100 points. 
Study materials 1. Lectures and articles required by the lecturer. 


2. Kemppinen, Jukka: Digitaaliongelma, 2006, chapters 11-13. Has been available on the 
net. 
3. Haarmann, Pirkko-Liisa: Immateriaalioikeuden oppikirja, newest edition. 
4. Kulla, Heikki: Viestintäoikeus, 2002. 


Further Information This course has 11-15 places for open university students. More information on the web 
site for open university instruction. 
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Model Curricular Analysis 







Workload per the year of study and periods, Bachelor’s degree 


 
Workload per the year of study and periods, Master’s degree 
 


  
  


Major subject of 
Electrical drives & Machines   


Major subject of 
Embedded systems     


Major subject of 
Applied Electronics   


     Total 
1. 
period 


2. 
period 


3.  
period 


4. 
period Total 


1. 
period 


2. 
period 


3.  
period 


4. 
period Total 


1. 
period 


2. 
period 


3. 
period 


4. 
period 


1. 
year 


General & Major & 
Elective   22 12 12 12   12,5 10,5 16 16   15 13 15 15 


  Minor   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5 


Total   68 24,5 14,5 14,5 14,5 65 15 13 18,5 18,5 68 17,5 15,5 17,5 17,5 
2. 
year 


General & Major & 
Elective   7,5 11,5 15,5 7,5   10 10 12,5 12,5   9 9 12 12 


  Minor   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5 


Total   52 10 14 18 10 55 12,5 12,5 15 15 52 11,5 11,5 14,5 14,5 


  
120 


    
120 


    
120 


     


 
    


Major subject of  
Electricity markets and power 
systems/Electricity trading   


Major subject of  
Electricity markets and power systems/ 
Electricity distribution networks 


  
 


Total 1. period 2. period 3.  period 4. period Total 1. period 2. period 3.  period 4. period 


1. year 
General & Major & 
Elective   14 19,5 17 11,5   14 16 17 13 


  Minor   0 0 0 0   2,5 2,5 2,5 2,5 
Total   62 14 19,5 17 11,5 70 16,5 18,5 19,5 15,5 


2. year 
General & Major & 
Elective   9,5 9,5 7,5 11,5   7,5 7,5 12,5 12,5 


  Minor   5 5 0 10   2,5 2,5 2,5 2,5 
Total   58 14,5 14,5 7,5 21,5 50 10 10 15 15 


  
120 


    
120 


    


      


      
Major subject of 
Electrical Engineering & Electronics   


Major subject of Electrical 
Energy Engineering   


  
 


Total 1. period 2. period 
3. 
period 4. period Total 1. period 2. period 3.   period 4. period 


1. year General & Major & Elective   15,75 16,25 17,25 18,75   13,25 15,75 17,25 18,75 


  Minor                     


Total   68 15,75 16,25 17,25 18,75 65 13,25 15,75 17,25 18,75 


2. year General & Major & Elective   14,5 8,5 10,5 9,5   12 8 16 16 


  Minor   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5 


Total   53 17 11 13 12 62 14,5 10,5 18,5 18,5 


3. year General & Major & Elective   14 13 10 12   13,5 11,5 9,5 9,5 


  Minor   2,5 2,5 2,5 2,5   2,5 2,5 2,5 2,5 


Total   59 16,5 15,5 12,5 14,5 54 16 14 12 12 


  
180 


    
181 
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Model Curricular Analysis 


List of Modules 


  







Bachelor of Science in Electrical Engineering


Seq. Module


SSC 
category 


FMN


SSC 
category SF 


SSC 
category AS


SSC 
category 


IC/ 
Technical


SSC 
category 
IC/Non-
technical


Total


BL10A0000 Introduction to Studies in 
Electrical Engineering 1 1


BL10A0100 Basics of Electrical Engineering
3 3


BL30A0000 Electric Circuits 4 4


BL30A0100 Electric Circuit Analysis 3 3


BL30A0200 Laboratory Course in Electrical 
Engineering 3 3


BL30A0300 Electromagnetism 6 6


BL40A0110 Measurement and Automation 
Technology, Introduction 3 3


BL40A0200 Control Systems, Introduction A
4 4


BL50A0010 Basic Electronics A 5 5
BM20A0000 Mathematics SäEnKeA1 3 3


BM20A0200 Mathematics SäEnKeA2 5 5


BM20A0400 Mathematics SäEnKeB1 3 3


BM20A0600 Mathematics SäEnKeB2 2 2
BM20A0800 Mathematics SäEnKeB3 3 3
BM20A1401 Statistics I 3 3
BM20A1501 Numerical methods I 3 3
BM20A4301 Introduction to Technical 


Computation 4 4


BM30A0210 Physics L, part 1 5 5
BM30A0220 Physics L, part 2 2 2
BM30A0230 Physics L, part 3 5 5
BM30A0240 Physics L, part 4 2 2
BM30A0310 Physics, Laboratory Course 


(SÄTE)
6 6


BK20A1901 Basics of Technical Drawing 2 2


CS90A0010 Basic Course in Industrial 
Management 5 5


FV10A 4cr Language studies 4 4
FV13A1200 Teknisk svenska 2 2
FV18A1000 Oral communication in Finnish


2 2


HAR2 Practical training 2 cr 2 2


Total 48 32 0 0 15 95


List of Modules ECTS Points


GENERAL STUDIES / Obligatory general studies (95 cr)


1







Bachelor of Science in Electrical Engineering


Seq. Module


SSC 
category 


FMN


SSC 
category SF 


SSC 
category AS


SSC 
category 


IC/ 
Technical


SSC 
category 
IC/Non-
technical


Total


List of Modules ECTS Points


BH20A0300 Fundamentals of Heat Transfer
3 3


BH20A0700 Fundamentals of Engineering 
Thermodynamics


2 2


BH40A0200 Pumps, Blowers, Fans and 
Compressors


3 3


BH60A0000 Basic Course in Environmental 
Engineering 3 3


BH60A1500 Basic Course on Environmental 
Management and Economics 5 5


BJ20A1500 Introduction to Mass Transfer
2 2


BJ30A0302 Process and Plant Design 7 7


BJ60A0001 Introduction Course in Paper 
Technology


5 5


BJ80A0001 General Chemistry 3 3
BK20A2000 Introduction Manufacturing 


Technology 2 2


BK65A0700 Basics of Engineering Design 2 2
BK80A0401 Basic Course in Strength of 


Materials
3 3


BK80A2100 Basics of Statics 3 3
BK90C1700 Forestry 5 5
BM30A0400 Modern physics 6 6
BM30A0910 Materials Science and 


Engineering A
3 3


Total 9 0 0 48 0 57


BL10A1000 Bachelor's Thesis and Seminar
10


BL10A3000 Safety Regulations in Electrical 
Installations


4 4


BL30A0500 Introduction to Electrical Drives
3 3


BL40A0400 Digital Signal Processing 5 5


BL40A1710 Digital Electronics A 6 6
BL50A0100 Basic Analog Electronics 5 5
BL50A0200 Introduction to EMC 2 2
CT60A0200 Fundamentals of Programming


5 5


Total 0 25 0 5 0 40


BL20A0700 Introduction to Electrical Power 
Systems 4 4


BL20A0900 Science, Technology and Society
4 4


Obligatory studies 40cr


Elective studies supporting the major subject (at least 5 cr)


GENERAL STUDIES / Elective general studies (at least 12 cr)


MAJOR SUBJECT 1. Electrical Engineering and Electronics


2







Bachelor of Science in Electrical Engineering


Seq. Module


SSC 
category 


FMN


SSC 
category SF 


SSC 
category AS


SSC 
category 


IC/ 
Technical


SSC 
category 
IC/Non-
technical


Total


List of Modules ECTS Points


BL40A0000 Mathematical Software for 
Control Engineering and Digital 
Signal Processing


2 2


BL40A0501 Digital Control, Introduction 4 4
BM20A2600 Integral Transforms 3 3
BM20A4100 Vector Analysis in Engineering 4 4
BM30A0910 Materials Science and 


Engineering A
3 3


BM30A0920 Materials Science and 
Engineering B


3 3


CT30A2001 Introduction to 
Telecommunications


5 5


Total 13 10 0 5 4 32


BH61A0000 Fundamentals of Energy 
Economics


2 2


BL10A1000 Bachelor's Thesis and Seminar
10


BL10A3000 Safety Regulations in Electrical 
Installations 4 4


BL20A0700 Introduction to Electrical Power 
Systems 4 4


BL30A0500 Introduction to Electrical Drives
3 3


Total 0 11 0 2 0 23


BH30A0000 Introduction to Nuclear 
Engineering


2 2


BH40A0100 Renewable Energy 3 3
BH40A0300 Applied Thermodynamics 3 3
BH50A0001 Introduction to Energy 


Technology
2 2


BH50A0200 Introduction to Power Plant 
Engineering


4 4


BH60A1300 Fundamentals of Energy 
Technology for Buildings 7 7


BL20A0900 Science, Technology and Society
4 4


BL20A1200 Wind power and solar energy 
technology and business 5 5


BL40A0400 Digital Signal Processing 5 5


BL40A1710 Digital Electronics A 6 6
BL50A0100 Basic Analog Electronics 5 5


BL50A0200 Introduction to EMC 2 2


BM20A4100 Vector Analysis in Engineering 4 4


CT60A0200 Fundamentals of Programming 5 5


Total 4 23 0 26 4 57


MAJOR SUBJECT 2. Electrical Energy Engineering


Obligatory studies (23 cr)


Elective studies supporting the major subject (at least 22 cr)


3







Bachelor of Science in Electrical Engineering


Seq. Module


SSC 
category 


FMN


SSC 
category SF 


SSC 
category AS


SSC 
category 


IC/ 
Technical


SSC 
category 
IC/Non-
technical


Total


List of Modules ECTS Points


BL40A0000 Mathematical Software for 
Control Engineering and Digital 
Signal Processing


2 2


BL40A0501 Digital Control, Introduction 4 4


BL40A1810 Microprocessors A 6 6
CT60A0210 Practical Programming 5 5


Total 2 10 0 5 0 17


BK60A0001 Introduction to Mechatronics 5 5
BL50A0500 Electronics, Laboratory Course 1


6 6


CT30A2001 Introduction to 
Telecommunications


5 5


CT30A2500 Basics of TCP/IP 5 5
CT30A2600 Wireless Communications 5 5
CT60A2410 Object-Oriented Programming 5 5


Total 0 6 0 25 0 31


BL40A1810 Microprocessors A 6 6
BL50A0300 Introduction to RF and 


Microwave Circuits 2 2


BL50A0500 Electronics, Laboratory Course 1
6 6


Total 0 14 0 0 0 14


BL40A1710 Digital Electronics A 6 6
BL50A0100 Basic Analog Electronics 5 5


BM30A0601 Optoelectronics 6 6
BM30A2100 Microelectronics Processing 


Technology 2 2


BM30A2200 Semiconductor and 
Superconductor Physics 6 6


CT60A0210 Practical Programming 5 5


Total 14 11 0 5 0 30


Elective studies (at least 6 cr)


MINOR STUDIES 1. Control Engineering and Signal Processing


Obligatory studies (17 cr)


Elective studies (at least 3 cr)


MINOR STUDIES 2. Electronics
Obligatory studies (14 cr)


4







Master of Science in Electrical Engineering


Seq. Module


SSC 
category 


FMN


SSC 
category SF 


SSC 
category AS


SSC 
category 


IC/    
Technical


SSC 
category 
IC/Non-
technical


Total


BH61A0200 Energy Economics 4 4


BL30A0800 Electromagnetic components 3 3


BL40A2300 Energy Efficiency 3 3


HAR2 Practical training 2 cr 2 2


FV10A 2op Language studies 2 2


Total 0 6 0 4 4 14


BK60A0001 Introduction to Mechatronics 5 5


BM20A1801 Linear Optimization 6 6


BL30A1100 Laboratory Course in Electrical Power 
Engineering


8 8


BL20A0100 Thermal Design of an Electric Device 3 3


BM20A1900 Statistics II 3 3


BM20A2000 Simulation 4 4


BM20A2401 Mathematical Modelling 5 5


BM20A2701 Numerical Methods II 3 3


BM20A3001 Statistical Analysis in Modelling 5 5


FV10A 4op Language studies 4 4


Total 26 3 8 5 4 46


BL20A0100 Thermal Design of an Electric Device 3 3


BL30A0400 Design of an Electrical Machine 3 6 6


BL30A0600 Power Electronics 6 6


BL30A0900 Power Electronic Components 4 4


BL30A1000 Electrical Drives 8 8


BL30A1100 Laboratory Course in Electrical Power 
Engineering


8 8


BL30A1200 Numerical Methods in 
Electromagnetism


4 4


BL50A0600 Electromagnetic Compatibility in Power 
Electronics


2 2


BL10A2000 Master’s Thesis and Seminar 30


Total 0 6 38 0 0 71


GENERAL STUDIES/Obligatory general studies (14 cr) 


List of Modules ECTS Points


GENERAL STUDIES/Elective general studies  (at least 20 cr)


MAJOR SUBJECT 1. Electrical Drives and Machines 
Elective studies (at least 30 cr)
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Master of Science in Electrical Engineering


Seq. Module


SSC 
category 


FMN


SSC 
category SF 


SSC 
category AS


SSC 
category 


IC/    
Technical


SSC 
category 
IC/Non-
technical


Total


List of Modules ECTS Points


BL10A2000 Master’s Thesis and Seminar 30


BL40A0901 Seminar Course in Embedded Systems 5 5


BL40A1100 Embedded System Programming 4 4


0 0 9 0 0 39


BL40A1000 Real-time Operating Systems and 
Programs


5 5


BL40A1600 Digital Circuit Design 6 6


BL40A2000 Integrated Circuits in 
Telecommunications


6 6


Total 0 0 17 0 0 17


BL40A0600 Laboratory Course in Control Systems 
and Signal Processing


6 6


BL40A0700 Digital Filtering 5 5


BL40A0800 Advanced Course in Digital Signal 
Processing


5 5


Total 0 0 16 0 0 16


BL40A1200 Digital Control Design 4 4


BL40A1300 Modelling and Control of Industrial 
Processes


4 4


BL40A1400 Automation Systems Technology 6 6


BL40A1500 Advanced Course in Control Systems 5 5


BJ30A0600 Modelling of Unit Processes 6 6


Total 0 0 19 6 0 25


BL10A2000 Master’s Thesis and Seminar 30


BL50A0800 Electronic Equipment and Systems 
Design


4 4


BL50A0900 Analog Signal Processing 6 6


BL50A1200 Applied Electronics Project Work 6 6


BL50A1400 Analog Electronics 6 6


Total 0 6 16 0 0 52


BL30A0600 Power Electronics 6 6


BL30A0900 Power Electronic Components 4 4


BL40A1600 Digital Circuit Design 6 6


BL40A2000 Integrated Circuits in 
Telecommunications


6 6


MAJOR/ 2. Embedded Systems 


Obligatory studies (39 op)


Embedded Systems (Elective studies)


Digital Signal Processing (Elective studies)


Control Engineering and Automation Technology (Elective studies)


MAJOR SUBJECT 3. Applied Electronics 
Obligatory studies (52 op)


Elective studies (at least 8 cr)


6







Master of Science in Electrical Engineering


Seq. Module


SSC 
category 


FMN


SSC 
category SF 


SSC 
category AS


SSC 
category 


IC/    
Technical


SSC 
category 
IC/Non-
technical


Total


List of Modules ECTS Points


BL50A0600 Electromagnetic Compatibility in Power 
Electronics


2 2


BL50A1300 Advanced Course in Electronics 6 6


BL50A1500 Power Electronics Project 6 6


BM30A0601 Optoelectronics 6 6


BM30A2200 Semiconductor and Superconductor 
Physics


6 6


Total 12 2 34 0 0 48


BL10A2000 Master’s Thesis and Seminar 30


BL20A0400 Electricity Market 5 5


BL20A0500 Electricity Distribution Technology 8 8


Total 0 5 8 0 0 43


AB30A0150 Derivatives and Risk Management 7 7


BH60A2000 Emission Trading 3 3


BL20A0200 Power Exchange Game for Electricity 
Markets


3 3


BL20A1100 Electricity Trading 4 4


BL30A1100 Laboratory Course in Electrical Power 
Engineering


8


Total 0 0 7 11 7 17


AB40A0200 Principles of Economics 5 5


AC30A0100 Introduction to Leadership and Work 
Community 


5 5


AB20A0050 Introduction to Accounting and Finance 5 5


AB50A0000 Basic Course in Business Law 5 5


AB50A0200 Information and Technology Law 
Fundamentals 


5 5


Total 0 0 0 0 25 25


Elective studies: Accounting, Finance and Business Law (10 cr)


Obligatory studies: Strategy research and Management and Organization (10 cr)


Electricity Trading


Elective studies (at least 17 cr)


Obligatory minor: Business Administration 20 cr 


MAJOR SUBJECT 4. Electricity Market and Power Systems


Obligatory studies (43 cr)


7







Master of Science in Electrical Engineering


Seq. Module


SSC 
category 


FMN


SSC 
category SF 


SSC 
category AS


SSC 
category 


IC/    
Technical


SSC 
category 
IC/Non-
technical


Total


List of Modules ECTS Points


BL20A0300 High Voltage Engineering 5 5


BL20A0600 Electrical Power Transmission 5 5


BL20A1000 Relay Protection of Electricity Networks 5 5


BL30A1100 Laboratory Course in Electrical Power 
Engineering


8 8


Total 0 0 23 0 0 23


BL30A1000 Electrical Drives 8 8


BL20A0100 Thermal Design of an Electric Device 3 3


BL30A0400 Design of an Electrical Machine 6 6


BL30A0600 Power Electronics 6 6


BL30A0900 Power Electronic Components 4 4


BL30A1100 Laboratory Course in Electrical Power 
Engineering


8 8


BL30A1200 Numerical Methods in 
Electromagnetism


4 4


BL50A0600 Electromagnetic Compatibility in Power 
Electronics


2 2


Total 0 0 41 0 0 41


BM30A0601 Optoelectronics 6 6


BL40A2000 Integrated Circuits in 
Telecommunications


6 6


BL50A0900 Analog Signal Processing 6 6


BL50A1500 Power Electronics Project 6 6


CT30A2001 Introduction to Telecommunications 5 5


CT30A2500 Basics of TCP/IP 5 5


CT30A2600 Wireless Communications 5 5


Total 6 0 18 15 0 39


BL40A0600 Laboratory Course in Control Systems 
and Signal Processing


8 8


BL40A0700 Digital Filtering 5 5


BL40A0800 Advanced Course in Digital Signal 
Processing


5 5


BL40A0901 Seminar Course in Embedded Systems 5 5


Elective studies (at least 12 cr)


MINOR SUBJECT 2. Communications Electronics


Elective studies (at least 20 cr)


MINOR SUBJECT 3. Embedded Systems
Elective studies (at least 20 cr)


Elective studies (at least 17 cr)


MINOR SUBJECT 1. Power Electronics and Electrical Drives


Obligatory studies (8 cr) 


Electricity Distribution Networks


Major subject studies in the advanced studies in electricity distribution networks


8







Master of Science in Electrical Engineering


Seq. Module


SSC 
category 


FMN


SSC 
category SF 


SSC 
category AS


SSC 
category 


IC/    
Technical


SSC 
category 
IC/Non-
technical


Total


List of Modules ECTS Points


BL40A1000 Real-time Operating Systems and 
Programs


5 5


BL40A1100 Embedded System Programming 4 4


BL40A1200 Digital Control Design 4 4


BL40A1400 Automation Systems Technology 6 6


BL40A1500 Advanced Course in Control Systems 5 5


BL40A1600 Digital Circuit Design 6 6


Total 0 0 53 0 0 53


BL50A0800 Electronic Equipment and Systems 
Design


4 4


BL50A0900 Analog Signal Processing 6 6


BL50A1400 Analog Electronics 6 6


BM30A0601 Optoelectronics 6 6


BL40A1600 Digital Circuit Design 6 6


BL50A0600 Electromagnetic Compatibility in Power 
Electronics


2 2


BL50A1200 Applied Electronics Project Work 6 6


BL50A1300 Advanced Course in Electronics 6 6


BL50A1500 Power Electronics Project 6 6


Total 0 0 48 0 0 48


BJ30A0600 Modelling of Unit Processes 6 6


BM20A2401 Mathematical Modelling 5 5


BM20A3001 Statistical Analysis in Modelling 5 5


BM20A3101 Fuzzy Sets and Fuzzy Logic 6 6


BM20A3201 Fuzzy Engineering 5 5


BL40A0501 Digital Control, an Introduction 4 4


BL40A0600 Laboratory Course in Control Systems 
and Signal Processing


6 6


BL40A1200 Digital Control Design 4 4


BL40A1300 Modelling and Control of Industrial 
Processes


4 4


BL40A1400 Automation Systems Technology 6 6


BL40A1500 Advanced Course in Control Systems 5 5


Total 21 0 29 6 0 56


Obligatory studies (16 cr)


Elective studies (at least 4 cr)


MINOR SUBJECT 5. Control Engineering


Elective studies (at least 20 cr)


MINOR SUBJECT 4. Applied Electronics


9
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