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COURSE CODE ΕΕΕ.9-1.5 SEMESTER 9 
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INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, 
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WEEKLY 
TEACHING 

HOURS 
CREDITS 

Lectures 4 
6 Laboratory 0 

Total 4 
Add rows if necessary. The organisation of teaching and the 
teaching methods used are described in detail at (d). 

  

COURSE TYPE  
general background,  

special background, specialised 
general knowledge, skills 

development 

Special background course  

PREREQUISITE COURSES: 
 

Introduction to electric power systems, Power Generation 
Stations 

LANGUAGE OF INSTRUCTION 
and EXAMINATIONS: 

Greek (official) 

IS THE COURSE OFFERED 
TO ERASMUS STUDENTS 

NO 

COURSE WEBSITE (URL) www.eee.uniwa.gr  

1. LEARNING OUTCOMES 
Learning outcomes 
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 
acquire with the successful completion of the course are described. 
Consult Appendix A  
 Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 
 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 
 Guidelines for writing Learning Outcomes 

Upon successful completion of this course, students will possess highly specialized knowledge, some 
of which is at the forefront of knowledge in economic design and operation of electric power systems, 
and be enabled to:  
1. Critically understand current trends in the field of economic design and operation of electric power 

systems, especially in the new frame of liberated electricity energy market, and its interrelation 
with Electrical and Electronics Engineering, 

2. Understand, describe and applied specific technical data employed in economic design and 
operation of electric power systems, including load estimation and forecasting, reliability, 
economic dispatch, unit commitment, hydro-thermal co-operation, electric power and energy 
production based on probability functions, electricity energy markets, etc.. 

3. Collaborate with  engineers / scientists’ teams (such as economists) to comprehensively address 
a complex problem through analysis and synthesis, critically evaluate alternative solutions and  
make decisions, 

4. Work in complex professional contexts that require collaboration with scientists from fields other 
than electrical power systems, e.g., power generation units, energy control center, regulatory 



authorities, etc., and contribute to the professional knowledge and practice and the assessment 
of the team performance.  

General Competences 
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 
Supplement and appear below), at which of the following does the course aim? 
Search for, analysis and synthesis of data and 
information, with the use of the necessary technology  
Adapting to new situations  
Decision-making  
Working independently  
Team work 
Working in an international environment  
Working in an interdisciplinary environment  
Production of new research ideas 

Project planning and management  
Respect for difference and multiculturalism  
Respect for the natural environment  
Showing social, professional and ethical responsibility and 
sensitivity to gender issues  
Criticism and self-criticism  
Production of free, creative and inductive thinking 
…… 
Others… 
……. 

 
1. Search for, analysis and synthesis of data and information, with the use of the necessary 

technology  
2. Adapting to new situations  
3. Decision-making  
4. Working independently  
5. Team work  
6. Production of free, creative and inductive thinking 
7. Criticism and self-criticism 

2. SYLLABUS 
1. Introduction to economic design and operation of electric power systems 
2. Electric power load analysis – characteristic quantities (elements) – curves. Least squares 

method, analysis of electrical consumers, criteria of load satisfaction by electrical 
production systems 

3. Load forecasting (regression models, stochastic models with weather variables, artificial 
intelligence etc.) 

4. Reliability analysis. Basic principles of reliability for power generation systems and 
transmission systems.  

5. Economic load dispatch of thermic energy plants, linear programming, Lagrange method, 
economic energy dispatch considering production-load equivalence, Newton-Raphson 
method, economic energy dispatch considering production-load equivalence and the 
functional limits of production plants, economic energy dispatch considering production-
load equivalence, the functional limits of production plants and transmission losses, , 
generalized Kuhn-Tucker method 

6. Hydro-thermic energy plant co-operation 
7. Economic energy dispatch considering the transmission grid limits  
8. Pump hydro-electric plants & renewable resources effects in economic dispatch 
9. Unit commitment.  
10. Maintenance programming of power plants & power system 
11. Technic-economical design of power plants system 
12. Power system development, loss power and loss energy calculation 
13. Tariffs’ policy 
14. Electric energy exchanges, economic electric energy exchanges, energy exchanges and 

plant entry. Liberated electricity energy market 
15. Effects of renewable energy resources & dispersed power plants in economic operation  
16. Function and control of electrical energy systems, energy control centers, hardware and 

software of energy control 

3. TEACHING and LEARNING METHODS - EVALUATION 
DELIVERY 

Face-to-face, Distance learning, etc. 
 Lectures 



USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

Use of ICT in teaching, laboratory education, 
communication with students 

 Teaching using ICT Communication and Electronic 
Submission (supplementary teaching data, 
exercises, etc.) 

 Use computer programs for load forecasting, 
reliability analysis, economic dispatch, etc. based on 
Matlab  

TEACHING METHODS  
The manner and methods of teaching are 
described in detail. 
Lectures, seminars, laboratory practice, 
fieldwork, study and analysis of bibliography, 
tutorials, placements, clinical practice, art 
workshop, interactive teaching, educational 
visits, project, essay writing, artistic creativity, 
etc. 
 
The student's study hours for each learning 
activity are given as well as the hours of non-
directed study according to the principles of 
the ECTS 

Teaching uses lectures, exercises / projects and study. 
 

Activity Semester workload 
Lectures 52 
Personal study for 
lectures 

89 

Exercises /projects 13 
Personal study for exams 26 
  
Course total 180 

 
 

STUDENT PERFORMANCE 
EVALUATION 

Description of the evaluation procedure 
 
Language of evaluation, methods of 
evaluation, summative or conclusive, multiple 
choice questionnaires, short-answer questions, 
open-ended questions, problem solving, 
written work, essay/report, oral examination, 
public presentation, laboratory work, clinical 
examination of patient, art interpretation, 
other 
 
Specifically-defined evaluation criteria are 
given, and if and where they are accessible to 
students. 

Final written exam of theoretical part includes (100% 
of the total score):  
- Solving theoretical problems relating to the subject of 
the course  
- Description / evidence theory data  
- Interim written assessments during the semester. 
Weekly individual written exam  
- Individual technical reports  
- Grouping technical reports 
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