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(2) LEARNING OUTCOMES 

Learning Outcomes 

A) Upon successful completion of the course, the student will:   
(a)  know the basic principles of electric field distribution in devices  
(b)  be able to estimate the applied dielectric stress 
(c) be able to apply techniques to control the applied dielectric stress 
(d)  be familiar with the basic principles governing the dielectric behaviour and electrical 

breakdown of gaseous, liquid and solid dielectrics and vacuum 
(e)  be familiar with the basic characteristics describing the dielectric quality of materials and 

techniques for their measurement and evaluation 
Β) The skills, which the students will obtain upon successful completion of the course are:   

a)  understanding of the relationship between electric field, device geometry and electric stress, 
b)  understanding the influence of the material properties  
c)  understanding the dielectric breakdown concept in materials and further in equipment. 
d)  understanding of fundamental dielectric material properties and  
e) writing a project based on literature review from papers in Greek and English, that includes 

Introduction, Main Body, Conclusions, and References. 
f)  utilization of a computer in writing and presenting a project.  

C)  The abilities, which the students will get upon the successful completion of the course are: 
a)  the explanation and prediction of electrical stress experienced in typical dielectric geometries 

found in high voltage equipment. 
b)  the identification of the appropriate methodology to evaluate electric stress and quality 

testing in materials and high voltage equipment.  
c)  the cooperation with other people, as part of a team, in writing project. 

 

General Skills 

 Search, analysis and synthesis of data and information, using the necessary technologies.  

 Autonomous work  

 Working in an international environment  

 Working in an interdisciplinary environment  

 Exercising critical and self-critical thinking 

 Respect for the natural environment 

 



(3) SYLLABUS 

The aim of the course is to develop the ability to understand the operation of devices and materials 
under the influence of strong electric fields, familiarisation with the basic concepts concerning the 
dielectric behaviour of systems and materials as well as loss phenomena. To achieve this objective 
the structure is as follows:  

1.  Electric field - stress control   
 Basic principles of calculation of electric fields in simple geometric devices   
 Electric field calculation techniques in complex structures  
 Dielectric stress control techniques   
2.   Dielectric behaviour of gases - vacuum  
 Ionization in gaseous dielectrics, Townsend and Streamer mechanisms, decay in dielectric gases, 

Paschen's law, gas mixtures, fundamental gaps, SF6, electrical vacuum decomposition.  
3.   Electric discharges and arc  
 Categories of electrical discharges, glow discharges, basic characteristics  
 Electrical arcs, initiation and energy balance, static and dynamic behaviour, magnetic effects, 

the electric arc in an electric circuit.  
4.   Dielectric behaviour of liquid and solid materials  
 Mechanisms of decomposition in solid and liquid dielectrics.  
5.   Tests and measurements to evaluate dielectrics   
 Dynamic properties of dielectrics, dielectric losses and capacitance measurements, partial 

discharges, dielectric measurements on equipment (tand, FRA, DGA analysis, etc.)  
 

 

(4) TEACHING METHODS - ASSESSMENT 

MODE OF DELIVERY In-Class Face-to-Face 

USE OF INFORMATION AND 
COMMUNICATION TECHNOLOGY 

 Use of ICTs in lecturing 

 Use of ICTs for the communication with students via the 

e-class platform 

TEACHING ORGANIZATION 
 

Method 
description/Activity 

Semester Workload 

Lectures 45 

Project (journal/paper 
reading and theoretical 
study) 

10 

Projects 15 

Non-guided personal study 50 

Total Contact Hours  120 

ASSESSMENT METHODS 
 

All announcements for the course regulations and 
complementary reading material are permanently posted in 
the course web page. The course grade incorporates the 
following evaluation procedures:  

 

(A) Final Written examination (80 %) 

 Problem solving. 

 Targeted multiple-choice questions  

(B) Written individual work (20%) 
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