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COURSE OUTLINE 

1 GENERAL 
SCHOOL Engineering 

DEPARTMENT Electrical and Electronics Engineering 
LEVEL OF STUDIES Undergraduate  

COURSE CODE EEE.7-1.1 SEMESTER 7 

COURSE TITLE Electrical Power Systems I 

INDEPENDENT TEACHING ACTIVITIES  
 

WEEKLY TEACHING 
HOURS  CREDITS  

Lectures 3 
4 Laboratory 0 

Total 3 
COURSE TYPE:  

Specialization Course  

PREREQUISITE COURSES:  
 

Introduction to Electrical Power Systems 

LANGUAGE OF INSTRUCTION 
and EXAMINATIONS:  

Greek (official)  

IS THE COURSE OFFERED TO 
ERASMUS STUDENTS 

No 

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

 
2 LEARNING OUTCOMES 

Learning outcomes 
 

The objectives of the course are to:  
familiarize the student with electrical power systems and especially the study and 
mathematical analysis of electric networks during transient periods regarding the electric 
power transmission from various power generation stations to consumer areas as well as final 
individual consumers so as to enable him/her that to know and understand the related 
procedures from technical, economic and social point of view during training as an electrical 
engineer. 
enable the student to understand all the necessary information concerning any procedure 
section of designing and functioning of electric power systems and thereafter work 
sufficiently in related positions. 
General Competences 
 

The course aims at developing the following abilities: 
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. Criticism and self-criticism 

 



3 COURSE CONTENT 
A. THEORY 

1. Symmetrical and asymmetrical faults. Short-circuit current and short-circuit power. 
2. Transient models of synchronous generators. Transient models of asynchronous motors. 

Transient and sub-transient impedances and time constants. Generator short circuit 
under load. Generator short circuit connected to a power electronics circuit. 

3. Analytic and digital three phase studies of short circuits. Equivalent system resistance. 
Asymmetrical three phase systems. 

4. Symmetrical components and sequence networks. Sequence network impedances of 
generators and transformers. 

5. Asymmetrical faults. Multiple network faults. Earth effects. Asymmetrical transformer 
charging. Analysis of transmission line impedances. Asymmetries of three phase 
transmission lines. Clarke components and other transformations. 

6. Operation problems of connected systems during transient period. 
 
4 TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY In the classroom with the physical presence of 
students 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

Use of I.C.T. for communication with students 

TEACHING METHODS Activity Semester workload Activity Semester 
workload 

Lectures 39 
Study 39 
Exercises 26 
Tutorial/Interactive teaching 16 
  
  
Course total 120 

 
 

STUDENT PERFORMANCE 
EVALUATION  

 

Final written exam of theoretical part includes (100% 
of the total score):  
a. Solving theoretical problems relating to the 

subject of the course  
b. Description / evidence theory data  
c. Interim written assessments during the semester 
d. Individual technical reports  
e. Group technical reports  

 
5 ATTACHED BIBLIOGRAPHY 

 1. «Παραγωγή, Μεταφορά, Διανομή Μέτρηση και Εξοικονόμηση Ηλεκτρικής Ενέργειας», 
Ξάνθος Β., εκδόσεις Ζήτη, 2006.  

2. «Εισαγωγή στα συστήματα ηλεκτρικής ενέργειας», Γ. Γιαννακόπουλος, Ν. Βοβός, εκδόσεις 
Ζήτη, 2008.  

3. «Προστασία συστημάτων ηλεκτρικής ενέργειας», Ν. Βοβός, εκδόσεις Ζήτη, 2005. 4. 
«Γραμμές μεταφοράς ηλεκτρικής ενέργειας», Β. Παπαδιάς , Αθήνα, 2008.  

5. «Μεταφορά και Διανομή Ηλεκτρικής Ενέργειας», Β. Μ. Weedy, εκδ. Γκιούρδας,1996.  



6. «Εισαγωγή στα συστήματα ηλεκτρικής ενέργειας», Τόμοι 1, 2 , Π. Ντοκόπουλος, εκδόσεις 
Παρατηρητής,1986.  

7. «Ανάλυση συστήματος ηλεκτρικής ενέργειας» , Β. Παπαδιάς , Αθήνα, 1990.  
8. «Παραγωγή ηλεκτρικής ενέργειας & έλεγχος συχνότητος και τάσεως» Β. Παπαδιάς, 

εκδόσεις Συμμετρία,1990.  
9. «Συστήματα ηλεκτρικής ενέργειας», Π.Β. Μαλατέστας, 1η Έκδοση. Θεσσαλονίκη: Τζιόλας, 

2013.  
10. «Μεταβατικά φαινόμενα στα συστήματα ηλεκτρικής ενέργειας», Π. Ντοκόπουλος, Δ. 

Λαμπρίδης, Εκδόσεις Ζήτη, 1994.  
11. «Ταχέα μεταβατικά στα συστήματα ηλεκτρικής ενέργειας», Β.Π.Παπαδιάς, Εκδόσεις 

Παπασωτηρίου, 1997.  
12. «Power Systems Analysis», Grainger J., Stevenson W., McGraw-Hill,1994.  
13. «Electric Power Systems», Weedy B., John Wiley and Sons, 2002.  
14. «Electric Energy Systems», Elgerd O., McGraw-Hill,2004.  
15. «The Transmission and Distribution of Electrical Energy», Cotton H., Barber H.,The English 

University Press,1970.  
16. «Theory and Problems of Transmission Lines», Chipman R., McGraw-Hill,1968. 17. «Fault 

calculations of industrial commercial power systems», IEEE, 1994.  
18. «Electric energy systems : An Introduction», O.I. Elgerd, McGraw-Hill,1982.  
19. «Engineering in safety maintenance and operation of lines», IEEE,1993.  
20. «IEEE Standards collection of power energy substations», IEEE,1998.  
21. «Power system control and stability», P. Anderson , A. Fouad, IEEE,1995.  
22. «Computer modelling of electrical power systems», J. Arrilaga et al, John Wiley,1983.  
23. «Transmission and distribution, Electrical engineering», C.R. Bayliss, Newnes ,1999.  
24. «lntroduction to electrical power system technology», T.R. Bosela , Prentice Hall,1997.  
25. «Elements of power systems analysis», W. Stevenson, McGraw-Hill,1982.  
26. «Electric power systems», B.M. Weedy, B.S. Cory, John Wiley,1998.  
27. «AC power systems handbook», J. Whitaker, CRC Press,1999.  
28. «Electrical power system design», M. Deshpande, McGraw-Hill,1984.  
29. «Electrical power system quality», R.C. Dugan et al, McGraw-Hill,1996.  
30. «Electrical power systems», M. El-Hawary, IEEE, 1983.  
31. «Electrical power distribution and transmission», L. Faulkenberry, W. Coffer,Prentice 

Hall,1996.  
32. «Modern power system analysis», T. Gonen, John Wiley, 1987.  
33. «Power system analysis», J. Grainger, W. Stevenson, McGraw-Hill,1994.  
34. «Power system analysis», C.A. Gross, John Wiley, 1986.  
35. «Power system stability», E. Kimbark, IEEE,1995.  
36. «Simulation and control of electrical power systems», J.B. Knowles, Research Studies 

Press, 1990.  
37. «Power system operation», B. Miller, J. Malinowski, McGraw-Hill,1994.  
38. «Direct energy conversion: Fundamentals of electric power production», R. Decher, 

Oxford Univ. Press, 1997.  
39. «Electric energy systems», S.A. Nasar et al, Prentice Hall,1996.  
40. «Power generation operation and control», A. Wood, B. Wolenberg , John Wiley,1996.  
41. «Computer methods in power systems analysis», G.W. Stagg, A.H. El-Abiad, 

McGrawHill,1986.  
42. «Electrical Energy Systems», M. Hawary, CRC Press, 2000.  
43. «Electrical Power Systems Design and Analysis», M. Hawary, IEEE Press, 1996. 
44. «Power System Analysis and Design», J. Glover, PWS Publishing Company, 1994. 
45. «Electric Power Distribution Systems Engineering», T. Gönen, McGraw-Hill, 1986.   

 


