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1. GENERAL	INFORMATION	
 

1.1 Personal Information 

 
Name:  Charis S. Demoulias 
 
Birth date: 23/7/1961 
Birth place: Katerini, Greece 
Work Address: Aristotle University of Thessaloniki 
 Electrical and Computer Engineering Department 
 Section of Electric Energy 
Position: Assistant Professor 
tell: +30 2310995960 
e-mail: chdimoul@auth.gr 
Family status:  Married with one child 
 

1.2 Education 

 
1991 PhD Degree, Electrical and Computer Engineering Department (ECED). Title of PhD 

thesis: “Operation of wind turbines in small autonomous networks”  
 
1984-1990 PhD student 
 
1979-1984 Diploma in Electrical Engineering (5-year degree), ECED, Aristotle University of 

Thessaloniki (AUTH), Greece, with highest honours: 9/10 
 
 

1.3 Professional Activity 

 
June 2010-today: Assistant Professor with ECED  of AUTH, Greece 

November 2002-June2010: Lecturer with ECED of AUTH  

1991-2002: Cofounder and main stake-holder of the consulting company Alteren S.A. As member of 
Alteren S.A. I worked on the following subjects: 

o Design, supervision and construction of Photovoltaic Systems. 

o Design and supervision of projects related to energy saving, rational use of energy, co-
generation of electricity and heat in industrial and tertiary sector activities. 

o Participation in European-Union funded projects related to energy saving (SAVE), 
renewable energy sources (ALTENER and INCO-COPERNICUS), education 
(Leonardo) and research (BRITE-EURAM). 

o Studies related to estimation of electrical safety in industrial premises.  

1985-2002: I worked as registered electrical engineer for projects financed by the private and public 
sector that were related to electrical and mechanical installations, energy saving, renewable energy 
sources, co-generation of heat and electricity and energy monitoring systems.  

May 1990-November 1991: Military Service 
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1988-today: Expert with the Technical Chamber of Greece, the Fire Department of Greece and District 
Attorney Office of Thessaloniki, Greece for safety issues related with electrical 
installations. 

July - August 1982: Internship as a student in EKO S.A.  

June - September 1984: Internship as a student in Greek Public Power Corporation.  

 

1.4 Memberships  

 
 Senior Member of Ι.Ε.Ε.Ε. (Power and Energy Society, Industry Applications Society, 

Industrial Electronics Society) 
 Technical Chamber of Greece 
 Electrical and Mechanical Engineers Association of Greece. 

 

1.5 Foreign Languages 

English and German 
 

 
2. TEACHING	

 

2.1 Teaching of undergraduate courses 

 
2003-today: Teaching (lectures and tutorial/lab exercises) of the following courses in the Electrical & 

Computer Engineering Undergraduate Program: 
 Power Electronics I (8th semester, compulsory),  
 Power Electronics II (9th semester, compulsory),  
 Electric Motion Systems (9th semester, elective)  
 Electrical Machines C (Synchronous Machines) (9th semester compulsory)   

 
2003-2009: Electrical and Mechanical Installations in the Department of Architecture of AUTH.  
 
In 2007, I developed and organized new laboratory exercises for the Power Electronics I and II classes. 
 
2000-2002: Teaching of Electrical Machines (II, III and IV) courses in the ECED in the framework of a 

specific contract with AUTH.  
 
1985-1989: Teaching assistant for the courses of Electric Power Systems I and II in the ECED of 
AUTH. 
 

2.2 Teaching of postgraduate courses 

 
2010-today: Teaching of one postgraduate course (title: Power Quality)  in the Doctoral (PhD) Program 

offered by the ECED, AUTH. 
 

2.3 Supervision of Diploma theses (5th year project) 

 
1985-1990: I assisted in the supervision of five diploma theses as Ph.D student ECED of AUTH. 
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2003-today:  Supervision of more than 50 diploma theses in the ECED of AUTH. 
 

The results of several diploma theses have been published in conferences and journals, and 
they appear in J.10, C.8, C.10, C.11, C.13, C.18, C.19, C.22 and C.23, as mentioned below. 
  
The diploma thesis of Georgios Halvatzis (in 2005) has been given the first award in the 
diploma theses competition held by the Greek Chapter of ΙΕΕΕ Power Engineering Society.  
 
The diploma thesis of Konstantinos Oureilidis and Spyros Gkavanoudis (in 2008) has been 
given the first Energy Sector award in the 2nd Greek Electrical Engineering Student 
Conference.  

 

2.4 Teaching at seminars 

 
1985-today:  I have given lectures at numerous seminars (more than 600 hours) related to electrical 

installations, renewable energy sources, and energy saving. 
 

2.5 Invited speeches at colloquia  

 
I was invited speaker in twelve colloquia on subjects such as renewable energy sources, substation 
design, grounding systems, and power quality.  
 

2.6 Book Authorship  

 
Charis Dimoulias “Electrical Machines-Synchronous Machines” published by Tziolas S.A., 
Thessaloniki, Greece 2014 ISBN: 978-960-418-431-6 (In Greek) 

 

2.7 Tutorial Notes 

 
Notes (in Greek) for the following courses:  

 Power Electronics I and II  
 Electric Motion Systems  
 Electrical – Synchronous -  Machines  
 Electrical and Mechanical Installations (for the respective class in the Architecture Department)  

 
The notes are available at http://alexander.ee.auth.gr 
 
 

3. RESEARCH	ACTIVITY	
 

3.1   Research interests 

 
 Power quality (harmonic distortion of currents and voltages, load and voltage asymmetry, 

Ampacity of conductors at the presence of harmonics currents) 
 Active and passive harmonic filters 
 Interconnection of Renewable Energy Sources (RES) to the power grid.  
 Interconnection control of RES through the power electronics converters. 
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 Transient phenomena due to the presence of RES in a power grid.  
 

3.2  Doctoral thesis (PhD) Supervision  

 
I am currently supervising the following four doctoral theses which are still in progress:  

 Energy Storage Method in Wind Generators that are connected to the Grid via Power 
Electronics aiming at improving the Fault Ride-Through capability during grid faults, Ph. 
D. Candidate: Gkavanoudis Spyros. 

 Autonomous control of the microgrid frequency and voltage through ac/dc/ac converters, 
Ph. D. Candidate: Oureilidis Konstantinos. 

 Decentralized voltage regulation and power quality at Low-Voltage Grids that contain 
Renewable Energy Sources, Ph. D. Candidate: Malamaki Kyriaki-Nefeli 

 Interconnection of small-scale distributed generation systems into the Grid with active filter 
properties, Ph. D. Candidate: Kyanidis Filippos 

 
 

I am currently serving as Advisory Committee Member for four (4) doctoral theses: 
 

Finally, I served as Examination Committee Member for four (4) doctoral theses: 
 

3.3   Participation in research projects 

 
1984-1987:  Participation in the research project “Load management and production control in the 

energy park of Kythnos Island”. The goal of this project was the investigation of the impact 
of high penetration of the wind and photovoltaic systems in the weak autonomous grid of 
the island of Kythnos in Greece.   The project was financed by the Greek General 
Secretariat of Research and Technology.  

 
1985-1988 Participation in the research project “Load dispatch and control methods in the wind-diesel 

park of Kythnos Island” The goal of this project was the investigation of the operation of 
protection systems in a weak grid with relatively high penetration of RES. The project was 
financed by the Greek General Secretariat of Research and Technology.  

  
The results of the above research projects have been presented in conferences and are 
mentioned in C.1., C.2. and C.3.  

 
1991  Participation in the research project “Programming and Organization of the Building 

Infrastructure of the Department of Physical Education and Sports Science”. The project 
was financed by the Research Committee of the AUTH.  

 
1992   Participation in the research project “Design and Programming for the Building of Basic 

Sciences of AUTH ”. The project was financed by the Research Committee of the AUTH.  
 
1998-2000    Participation in the industrial research project “Optimization of the cooling system of 

freeze chambers through the application of fuzzy-logic techniques”. The aim the project 
was to apply fuzzy logic control techniques to the cooling system of freeze chambers in 
order to save electric energy. The project was financed by the Greek General Secretariat 
of Research and Technology. 

 
2005 Coordinator of the research project “Investigation of false electricity-charging in a 

tobacco industry in Thessaloniki, Greece” The project was financed by the tobacco 
company “Austroelinini AE”. 
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2007-2008  Coordinator of the research project “Implementation of energy-saving technologies in the 

new administrative building of the prefecture of Imathia, Greece” The project was 
financed by the prefecture of Imathia, Greece. 

 
2011       Participation in the research project “Calculation of critical situations in Medium and 

Low Voltage distribution lines with large-scale PV plants”. The project was financed by 
the Association of Greek PV Companies. 

 
2013      Participation in the research project ΄΄Evaluation of causes of Axiochori PV plant 

outage and possible remedy measures΄΄. Financed by Enel Green A.E.  
 
 
2013-2016   Participation in the research project “Increasing the Penetration of Renewable Energy 

Sources in the Distribution Grid by Developing Control Strategies and Using 
Ancillary Services” financed by ΕU (FP7-SMARTCITIES-2013 FP7 – ENERGY – 
2013 – 7) 

 
2014    Coordinator of of the research project “Method for limiting the contribution of short-

circuit currents of an 8MW CHP plant at the Point of Common Coupling with the 
power grid” financed by Wondeplant ΑΕ.  

 

3.4     Evaluation of Research Projects  

 
2011:  Evaluation of one project proposal for the Croatian Science Foundation. The title of the proposal 

was: “The multiresonant power converter with PFC attributes”  
 
2011:  Evaluation of two project proposals for the Cyprus Foundation for Research Promotion.  The 

titles of the proposals were: “Reliable estimation of the degradation in new thin-film PV 
technologies” and, “Prototype models of PV systems with instantaneous response for studying 
faults and power quality under conditions of increased concentration” 

 
 
2011:  Evaluation of the final phase of the European Project “Distributed Information Acquisition and 

Decision-Making for Environmental Management”. Appointment Letter AL00085731. 
 
 
2012   Evaluation of eight research proposals for the European Project “FP7-SMARTCITIES-2013-

ICT-Information and Communication Technologies-Data Centers- Obj 6.2“. Appointment 
Letter 00119006. 

 
 
2013    Evaluation of nine research proposals for the European Project “FP7-ICT-2013-Call 11 Obj 6.1 

Smart Energy Grids“. Appointment Letter 00127913 
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4. SCIENTIFIC	PUBLICATIONS	
 

4.1 PhD thesis 

 
Title: Operation of wind generators in small autonomous grids. (in Greek)  
Electrical and Computer Engineering Department, Aristotle University of Thessaloniki, Greece  
 

4.2 Publications in International Peer-Reviewed Journals 

 
J.1  C. Demoulias, P. Dokopoulos, D. Tampakis, "Transient forces in three phase gas cables", Archiv 
fuer Elektrotechnik 68 (1985) pp. 241-248 
 
J.2  P. Dokopoulos, D. Tampakis, C. Demoulias. "Short circuit forces in three phase tubular bus bars 
with steel enclosures", etz Archiv, Band 7, Heft 11, November 1985, pp. 357-362. 
 
J.3  C.S. Demoulias, P.S. Dokopoulos "Transient behavior and self-excitation of wind-driven induction 
generator after its disconnection from the power grid" IEEE Transactions on Energy Conversion Vol.5, 
No 2, June 1990, pp 272-278. 
 
J.4 C.S. Demoulias, P.S. Dokopoulos “Electrical transients of wind turbines connected to a power grid”  
IEEE Transactions on Energy Conversion,  Vol.11, No 3, September 1996, pp 636-642 
 
J.5 Petros S. Dokopoulos, Charalampos S. Dimoulias, Iordanis M. Manousaridis and Athanasios X. 
Patralexis ‘Improvement of Power Quality in a Grid with Wind Turbines using Inductive Storage’,  
Wind Engineering, Volume 23, No. 4, 1999. 
 
J.6 C. Demoulias, D. Labridis, P. Dokopoulos, K. Gouramanis, “Ampacity of low voltage power cables 
under non sinusoidal currents”, IEEE Trans. On Power Delivery. January 2007, Vol. 22, No.1, pp. 584–
594. 
 
J.7 C. Demoulias, K. Gouramanis “Voltage Multiple-Zero-Crossings at Buses Feeding Large Triac-
Controlled Loads”, IEEE Trans. On Industrial Electronics, Vol. 54, Issue 5, October 2007, pp. 2853-
2863 
 
J.8 Charis Demoulias, Dimitris P. Labridis, Petros Dokopoulos, Kostas Gouramanis, “Influence of 
metallic trays on the ac resistance and ampacity of low-voltage cables under non-sinusoidal currents”, 
Electric Power Systems Research, May 2008, Vol. 78, No.5, pp.883-896 
 
J.9 Kostas Gouramanis, Charis Demoulias, Dimitris P. Labridis, Petros Dokopoulos, “Distribution of 
Non-Sinusoidal Currents in Parallel Conductors Used in 3-Phase TN-S Systems”, Electric Power 
Systems Research, May 2009, Vol. 79, No.5, pp. 766–780 
 
J.10 Charis Demoulias, Dimitris Goutzamanis, Kostas Gouramanis, “Analysis of the Voltage Harmonic 
Distortion at Buses Feeding Office Loads”, IEΤ Science Measurement and Technology, July 2009, 
Volume 3, Issue 4, p. 286-301 
 
J.11 Charis Demoulias, “A new simple analytical method for calculating the optimum inverter size in 
grid-connected PV plants”, Electric Power Systems Research, 2010, Vol. 80, pp. 1197-1204 
 
J.12 Papaioannou I. T.; Alexiadis M. C.; Demoulias C. S.; Labridis D. P.; Dokopoulos, P. S., 
“Modeling and Field Measurements of Photovoltaic Units Connected to LV Grid. Study of Penetration 
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Scenarios”, IEEE Transactions on Power Delivery, Volume: 26, Issue: 2, 2011, p. 979 – 987, 
DOI:10.1109/TPWRD.2010.2095888   
 
J.13 Kyriaki-Nefeli D. Malamaki and Charis S. Demoulias., “Minimization of Electrical Losses in Two 
- axis Tracking PV Systems”, IEEE Transactions on Power Delivery, Volume: 28, Issue: 4, Oct. 2013, 
p. 2445 – 2455, DOI: 10.1109/TPWRD.2013.2272405  
 
J.14 Spyros I. Gkavanoudis and Charis S. Demoulias, “A Combined Fault Ride-Through and Power 
Smoothing Control Method for Full-Converter Wind Turbines Employing Supercapacitor Energy 
Storage System”, Electric Power Systems Research, 106 (2014) 62-72. 
 
J.15 Ioulia T. Papaioannou, Arturs Purvins, Charis S. Demoulias, “Reactive power consumption in 
photovoltaic inverters: a novel configuration for voltage regulation in low-voltage radial feeders with no 
need for central control”, Progress in Photovoltaics: Research and Applications, Accepted for 
publication. Not published at the time of writing of this curriculum.  
 

4.3 Publications in International and National Conferences 

 
C.1  P. Dokopoulos, C. Demoulias, P. Fessas. "Protection considerations of an autonomous island 
power system using wind generators". Delphi Workshop on Wind Energy Applications 1985, Delphi. 
 
C.2  Charis Demoulias, Petros Dokopoulos, “Self-excitation of wind generators after the grid 
disconnection”, in 3rd National Conference on Renewable Energy Sources, 9-11/11/1988, Thessaloniki, 
Greece. (the manuscript is in Greek) 
 
C.3  Charis Demoulias, Petros Dokopoulos, Anna Laskareli, “Voltage and frequency variation in weak 
power grids with wind-generators”, in 3rd National Conference on Renewable Energy Sources, 9-
11/11/1988, Thessaloniki, Greece. (the manuscript is in Greek) 
 
C.4  Charis Demoulias, Petros Dokopoulos, Yannis Grogoriadis, “Measurements of transient 
phenomena in wind generators”, in 4rd National Conference on Renewable Energy Sources, 6-
8/10/1992, Xanthi, Greece. (the manuscript is in Greek) 
 
C.5 Dan I. Teodoreanu, Charis Demoulias, Miklos Palfy, Alison Murray “SPORE – An European 
Project for Social Objectives in Remote Places in Romania” 16th EC-Photovoltaic Solar Energy 
Conference, 1-5 May 2000, Glasgow, UK. 
 
C.6 Dan I. Teodoreanu, Maria Teodoreanu, Bogdan Atanasiu, Charis Demoulias, Miklós Palfy: “PV 
Systems for social objectives installed in remote places in Romania. Performances and operational 
experience”, 17th European Photovoltaic Solar Energy Conference, Munich, Germany, November 2001. 
 
C.7 C. Demoulias, “Harmonics in Spinning Mills: Causes, effects and solutions”, Proc. of UPEC 2003 
Conference, Thessaloniki, September 2003. 
 
C.8 C. Demoulias, S. Samoladas, K. Gouramanis “Harmonics induced problems in theatrical-lighting 
installation: real case measurements and proposed solutions”, Proc. IEEE PowerTech 2005 Conference, 
St. Petersburg, June 2005, Paper 301 
 
C.9 K. Gouramanis, C. Demoulias,  “Cable Overheating in an Industrial Substation Feeder Due to 
Untransposed Power Cables - Measurement and Simulation” The International Conference on 
Computer as a Tool, 2005, EUROCON 2005. Volume 2, 2005 Page(s):1438 – 1441 
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C.10 Athanasios S. Dagoumas, Antonios G. Marinopoulos, Filippos S. Kianidis, Charalambos S. 
Demoulias, and Petros S. Dokopoulos, “Influence of Distributed Generators on the Harmonic Level of a 
20kV Distribution Network.”, ICEM 2006 Conference, Chania, 2006 

C.11 Charis Demoulias, Dimitris Goutzamanis, Kostas Gouramanis, “Voltage Harmonic Distortion at 
Buses Feeding Office Loads.”, Proc. IEEE PowerTech07 Conference, Lausanne, June 2007, Paper 347 
 
C.12 I.T. Papaioannou, A.S. Bouhouras, A.G. Marinopoulos, M.C.Alexiadis, C.S. Demoulias and D.P. 
Labridis: "Harmonic Impact of Small Photovoltaic Systems Connected to the LV Distribution 
Network," EEM 08 (5th International Conference on the European Electricity Market), Lisbon, 
Portugal, May 28-30, 2008. 
 
C.13 Charis Demoulias, Zoe Kampouri, Kostas Gouramanis, «Natural Canceling of Current Harmonics 
in Office Loads and its Effect upon the Transmission Capacity of Distribution Cables», Proc. 
International Symposium on Industrial Electronics 2008, Cambridge, UK, June 2008. 
 
C.14 I.T. Papaioannou, A.S. Bouhouras, A.G. Marinopoulos, M.C. Alexiadis, C.S. Demoulias, D.P. 
Labridis “Harmonic Modeling and Simulation of Small Photovoltaic Systems Connected to the LV 
Distribution Network” MedPower 2008, November 2-5 2008, Thessaloniki, Greece. 
 
C.15 I.T. Papaioannou, M. Alexiadis, C. Demoulias, D. Labridis, P. Dokopoulos “Harmonics induced in 
low-voltage networks by photovoltaics” 3rd International Conference on Integration of Renewable and 
Distributed Resources, Nice, France, December 10-12, 2008  
 
C.16 Charis Demoulias and Kostas Gouramanis, “Optimum inverter sizing in grid-connected PV 
systems-Presentation of measurements of a 20kWp PV system connected on the low-voltage grid”, in 
9th National Conference on Renewable Energy Sources, 26-28 March 2009, Pafos, Cyprous. (the 
manuscript is in Greek) 
 
C.17 Ioulia T.Papaioannou, Minas S. Alexiadis, Charis S.Demoulias, Dimitris P.Labridis, 
P.Dokopoulos, «Modelling and Measurement of Small Photovoltaic Systems and Penetration 
Scenarios», IEEE Power Tech 2009 Conference, Bucharest, Romania, 28 June- 02 July 2009 
 
C.18 Mesemanolis, A.; Pontikidis, D.; Demoulias, C.; «A new modulation technique for reduced 
harmonic distortion of current in PV inverters», EUROCON - International Conference on Computer as 
a Tool (EUROCON), 2011 IEEE, Lisbon, Portugal. DOI: 10.1109/EUROCON.2011.5929199 
 
C.19 Vlachopoulos, S.; Demoulias, C.; “Voltage regulation in low-voltage rural feeders with distributed 
PV systems”, EUROCON - International Conference on Computer as a Tool (EUROCON), 2011 IEEE, 
Lisbon, Portugal. DOI:  10.1109/EUROCON.2011.5929198 
 
C.20 Oureilidis, K.O.; Demoulias, C.S., "Microgrid wireless energy management with energy storage 
system," 47th International Universities Power Engineering Conference (UPEC), 2012, pp.1,6, 4-7 Sept. 
2012 doi: 10.1109/UPEC.2012.6398684 
 
C.21 Gkavanoudis, S.I.; Demoulias, C.S., "A new Fault Ride-Through control method for full-converter 
wind turbines employing Supercapacitor Energy Storage System," 47th International  Universities 
Power Engineering Conference (UPEC), 2012, pp.1-6, 4-7 Sept. 2012 doi: 
10.1109/UPEC.2012.6398683 
 
C.22  Bakirtzis, E.A., Demoulias, C., “Control of a micro grid supplied by renewable energy sources 
and storage batteries,” XXth International Conference on Electrical Machines (ICEM), 2012, DOI: 
10.1109/ICElMach.2012.6350165, 2012, Page(s): 2053-2059. 
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C.23 Kyriaki-Nefeli Malamaki, Charis Demoulias, “A decentralized voltage regulation method in low-
voltage feeders with PV systems and domestic loads”, in POWERENG 2013-4th International 
Conference on Power Engineering, Energy and Electrical Drives, Istanbul, Turkey, 13-17 May 2013 
 
C.24 Konstantinos O. Oureilidis, Charis S. Demoulias, “A Control Strategy for Inverter-Interfaced 
Microgrids Under Symmetrical and Asymmetrical Faults”, in ICRERA 2013 - International Conference 
on Renewable Energy Research and Applications, 20 Oct - 23 Oct 2013, Madrid, Spain 
 
C.25 Spyros I. Gkavanoudis, Charis S. Demoulias and Konstantinos O. Oureilidis, “Fault Ride-Through 
Capability of a Microgrid With WTGs and Supercapacitor Storage During Balanced and Unbalanced 
Utility Voltage Sags”, in ICRERA 2013 - International Conference on Renewable Energy Research and 
Applications, 20 Oct - 23 Oct 2013, Madrid, Spain 
 

4.4 Publications in National Technical Magazines (all in Greek)  

 
GR.1 I authored thirteen articles have been written for the magazine “The Building” in the period 1996-
2013. The articles were on subjects such as lighting, electrical substations, cable systems for buildings, 
co-generation of heat-electricity, BMS systems, PV systems, absorption cooling, air-conditioning 
systems control, etc.  
 
GR.2 C. Demoulias, D. Labridis, P. Dokopoulos, K. Gouramanis, “Ampacity of low voltage power 
cables under non sinusoidal currents”, Magazine of Panhellenic Society of Electrical and Mechanical 
Engineers, issue 395, February 2007. 
 
GR.3 Charis Demoulias, “Guideline for Grid-connected Photovoltaic Systems design”, Magazine 
«Technical Review», issue 184, September 2007. (This article has been written after invitation from the 
magazine) 
 
GR.4 C. Demoulias, K. Gouramanis, “Optimum Sizing of the dc/ac Inverters in Grid-connected 
Photovoltaic Systems”, Magazine «Technical Review», April 2010 
 
GR.5 Kyriaki-Nefeli Malamaki, Charis Demoulias, “A voltage regulation method in low-voltage 
feeders with PV systems and domestic loads” , e-Technology Magazine of the Society of Electrical and 
Mechanical Engineers of Northern Greece, issue 7, October 2012 
 
 

 
5. OTHER	INFORMATION		

 

5.1. Reviewer for International Journals 

 
 IET  Generation, Transmission & Distribution 
 IET  Science Measurement & Technology 
 IEEE, Transactions on Industrial Electronics 
 IEEE, Transactions on Power Systems 
 IEEE, Transactions on Power Delivery 
 IEEE  Power Engineering Letters 
 IEEE Transactions on Energy Conversion 
 IEEE Transactions on Sustainable Energy 
 Electric Power Systems Research (Elsevier) 
 International Transactions on Electrical Energy Systems (Wiley) 
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 Energy Policy (Elsevier) 
 International Journal of Electrical Power & Energy Systems (Elsevier) 

 

5.2 Administrative positions and delegations  

 
I have served as member in several committees appointed by ECED or the Dean of AUTH in the period 
2003-2013. These committees were related to issues such as:  

 the supervision  or coordination or evaluation of tenders of technical works within the 
university campus, 

 for advising undergraduate students,  
 for developing security plans within the university campus,  
 for developing investment strategies on renewable energy sources (with AUTH being the 

investor)    
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6. CITATIONS	RECEIVED	BY	OTHER	AUTHORS	

 
 

6.1  Extracted from Scopus 

 
This printscreen is just for showing my dame on the upper left corner 
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In this paper (J5) my name appears as Dimoulias instead of Demoulias 
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6.2  Extracted from Google Scholar 
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6.3  Extracted from  Web of Science 
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7. DETAILED	RECORD	OF	PUBLICATIONS	

 

7.1 Docroral Thesis  

 
Title: Operation of Wind Generators in small autonomous networks   
Submitted to the Department of Electrical and Computer Engineers of the Aristotle University of 
Thessaloniki, March 1991. Supervisor: Prof. Petros Dokopoulos  
 
A small autonomous network fed by a diesel aggregate and a wind generator (WG) has been considered. 
The variations of the voltage and the voltage and frequency have been investigated when: a) the wind 
power varies periodically about a mean value, b) the WG is suddenly disconnected from the network 
and c) the load is disconnected from the network. For a given autonomous network, the maximum 
permissible power of the WG is calculated, so that in none of the cases a), b) and c), the voltage and 
frequency deviate beyond some predetermined limits. The self-excitation phenomenon of a WG has also 
been investigated, when the network is at some distant point disconnected and the WG feeds a local load 
with capacitive power factor. It is shown that the produced voltage and frequency may, for many 
combinations of WG and load power, be comparable or even greater than the rated ones. Since this 
situation is dangerous for the WG and the maintenance personel, the possibility of disconnecting the 
WG from the rest of the load by using properly regulated over-under voltage and over-under frequency 
relays, has been investigated. Suggestions are made, for the proper regulation of the capacitive 
compensation, so that these relays operate under every possible combination of WG and load power. 
The main conclusion of this thesis is that for a given voltage and frequency deviation, the power of the 
WG in an autonomous network can be larger than what is -at least in Greece- permitted. 
 

7.2 Publications in international peer-reviewed journals  

 
J.1  C. Demoulias, P. Dokopoulos, D. Tampakis, "Transient forces in three phase gas cables", Archiv 
fuer Elektrotechnik 68 (1985) Seite, 241-248 
 
A gas cable for power transmission has been considered. It consists of three infinitely thin, tubular, 
phase conductors symmetrically arranged in a thin tubular shell which is non-magnetic (μr=1). Transient 
short circuit currents are imposed through phase conductors corresponding to a three-phase fault far 
from generator. Field and forces are calculated using complex potential and space complex Fourier 
expansions of currents, i.e. properties of analytical functions are used. Parameters like conductivity, 
cable dimensions and current asymmetry are varied.  
 
 
J.2  P. Dokopoulos, D. Tampakis, C. Demoulias. "Short circuit forces in three phase tubular bus bars 
with steel enclosures", etz Archiv, Band 7, Heft 11, November 1985, Seite 357-362. 
 
Transient forces are analytically calculated in steel enclosed, three phase bus bars during short circuits. 
The phase conductors are tubes of negligible thicknesses. They are symmetrically arranged within a 
tubular shell of infinite magnetic permeability (μr = ∞). Short circuit currents are imposed through the 
phase conductors. They correspond to a three phase fault far from the generator. The field analysis is 
made by using complex magnetic potentials: these are analytical functions and have useful properties, 
leading to simplified calculations. Parameters studied are dimensions, the current asymmetry, 
conductivity of phase conductors and the dc time constant of the short circuit current. Finally, some 
results are compared with other results obtained from simpler models, e.g. by using filamentary instead 
of tubular conductors. 
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J.3  C.S. Demoulias, P.S. Dokopoulos "Transient behavior and self-excitation of wind-driven induction 
generator after its disconnection from the power grid" IEEE Transactions on Energy Conversion Vol.5, 
No 2, June 1990, pp 272-278. 
 
The transient behaviour of a wind-driven induction generator after its disconnection from the power grid 
is investigated. Measurements on an experimental arrangement, followed by theoretical analysis, 
showed that self - excitation occurs always when torque applies and the generator is compensated.  
In a wide range of compensation power the self-excitation voltage does not change significantly. 
Suggestions for protection against self-excitation are made. 
 
J.4 C.S. Demoulias, P.S. Dokopoulos “Electrical transients of wind turbines connected to a power grid”  
IEEE Transactions on Energy Conversion,  Vol.11, No 3, September 1996, pp 636-642 
 
This paper presents field measurements and calculations on the disconnection and braking of Wind 
Turbines (WT) with rated power 60 kW and 100 kW in the grid of two Greek Islands. By means of a 
digital acquisition system with sampling frequency of 130 kHz, voltages and currents of the WT 
installations have been measured and analyzed just before and during the transient period. A simulation 
program has been used for this purpose. Results of simulation and measurements show in a wide range a 
good agreement. The simulation program was further used to investigate the disconnection process of 
WT under various circumstances. It is shown that during the WT disconnection, a sudden increase in 
stator currents may appear. So voltage dips may distort the power quality of the grid. Self-excitation of 
WT, with large induced voltage, occurs when they operate at low-load even with relatively small 
capacitive compensation. 
The amount of energy that the brake of a WT absorbs during the disconnection has been studied under 
various disconnection procedures. Suggestions are made for the proper moment of brake application, so 
that the energy absorbed is minimum. 
 
J.5 Petros S. Dokopoulos, Charalampos S. Dimoulias, Iordanis M. Manousaridis and Athanasios X. 
Patralexis ‘Improvement of Power Quality in a Grid with Wind Turbines using Inductive Storage’,  
Wind Engineering, Volume 23, No. 4, 1999. 
 
Wind turbines (WT) connected to the public grid may cause power quality distortion, due to variation of 
injected power. In WT with electronic power converters ac-dc-ac an inductive storage in the dc branch 
may smooth the power. The paper investigates, by simulation, the smoothing of power transmitted from 
a WT to the grid as a function of the inductive storage parameters; these are the inductance, the 
minimum and maximum current during operation and also the short range (1-30 sec) overloading 
capabilities. It is shown that an inductive storage, capable of storing energy equal to the nominal power 
times two seconds, results in a considerable reduction of power variation. The same storage is also 
sufficient to keep the WT running during the period of clearance of a fault in the grid. This may be of 
importance for the dynamic behavior of power systems with significant wind power penetration. Results 
are given using measured data. 

 
J.6 C. Demoulias, D. Labridis, P. Dokopoulos, K. Gouramanis, “Ampacity of low voltage power cables 
under non sinusoidal currents”, IEEE Trans. On Power Delivery. January 2007, Vol. 22, No.1, pp. 584–
594.  
 
This paper investigates the ac resistance in the presence of harmonics and proposes ampacity derating 
factors for cables made according to CENELEC Standard HD603. These cables are widely used in low-
voltage industrial and building installations. Four-conductor cables of small, medium, and large 
conductor cross sections are considered. The fourth conductor is used as the neutral conductor. The 
cables are modeled using finite-element analysis software. The ac/dc resistance ratio is shown to 
increase with the frequency of the current and the cross section of the conductor, the increase being 
much larger when zero-sequence harmonics are present. A derating factor is defined and calculated for 
five typical nonsinusoidal current loads, for example, computer equipment. The derating of the cable’s 
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ampacity is shown to be very large when zero-sequence harmonics are present. The cross section of the 
neutral conductor is shown to be significant only when zero-sequence harmonics are present. The 
validity of the method is verified by comparison with data given in IEEE Standard 519-1992 and with 
measurements conducted on a cable feeding a large nonlinear load. 
 
J.7 C. Demoulias, K. Gouramanis “Voltage Multiple-Zero-Crossings at Buses Feeding Large Triac-
Controlled Loads”, IEEE Trans. On Industrial Electronics, Vol. 54, Issue 5, October 2007, pp. 2853-
2863 
 
Triac-controlled loads operating in three-phase four-wire electric networks produce large zero-sequence 
current harmonics that cause large currents in the neutral conductor. Under certain conditions, the 
phase-to-neutral voltage (PTNV) at the bus feeding a large triac-controlled load is distorted to such a 
degree that multiple zero crossings (MZC) appear in the voltage waveform. This situation may cause 
malfunction of the triac control systems or any other control systems that are based on the detection of 
voltage zero crossings. The influence of various parameters of the triac-controlled load and of the cable 
feeding it, on the appearance of voltage MZC, is investigated. A simulation model is built with 
alternative transients program version of Electromagnetic Transients Program and is validated by 
comparison with measurements taken at a real theatrical lighting installation controlled by triacs. The 
occurrence of MZC in the voltage waveform is also explained by an analytical approximation. It is 
shown that certain cable configurations should be avoided when feeding large triac-controlled loads, or 
otherwise, MZC will appear in the PTNV. 
 
J.8 Charis Demoulias, Dimitris P. Labridis, Petros Dokopoulos, Kostas Gouramanis, “Influence of 
metallic trays on the ac resistance and ampacity of low-voltage cables under non-sinusoidal currents”, 
Electric Power Systems Research, May 2008, Vol. 78, No.5, pp.883-896 
 
This paper investigates the influence of metallic trays on the ac resistance of PVC insulated, low-voltage 
(0.6/1.0 kV) cables made according to CENELEC standard HD603. The investigation is made with a 
validated finite element model for the fundamental and higher harmonic frequencies. It is shown that the 
cable’s effective resistance is affected significantly by the relative magnetic permeability and specific 
conductivity of the tray, while the tray’s dimensions do not affect it. The orientation of the cable with 
respect to the tray also influences the ac resistance of the phase and neutral conductors. An ampacity 
derating factor is defined and calculated for various cable cross-sections and harmonic loads. The 
presence of a metallic tray is shown to cause an additional derating of cable’s ampacity which is 
relatively significant at large cable cross-sections. Working examples demonstrate the application of the 
results in calculating the ampacity of low-voltage cables and in assessing the energy savings that will 
result from the use of active harmonic filters. 
 
J.9 Kostas Gouramanis, Charis Demoulias, Dimitris P. Labridis, Petros Dokopoulos, “Distribution of 
Non-Sinusoidal Currents in Parallel Conductors Used in 3-Phase TN-S Systems”, Electric Power 
Systems Research, May 2009, Vol. 79, No.5, pp. 766–780 
 
This paper presents an analysis of the distribution of non-sinusoidal currents among parallel-connected 
cables in low-voltage, three-phase TN–S systems. The cables are assumed to be laid on metallic cable 
trays in free space, which means that the influence of earth is neglected. An iterative algorithm is 
developed, which can accurately estimate the distribution of line and neutral currents among parallel-
connected cables at various harmonic frequencies provided that the impedance matrix of the whole 
cable system is given. 
The impedance matrices of the cable systems are calculated by a Finite Element Method (FEM) model, 
because – as shown – the approximate analytical equations presented in the literature introduce 
significant errors at frequencies above the 7th harmonic. On the contrary, a FEM model can take into 
account the variation with frequency of the ohmic resistance, self and mutual inductance of a cable 
system. The FEM model is further used to estimate the temperature at the surface of the cables. 
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It is shown that the non-uniform distribution of the current among parallel-connected cables can be very 
high and that it increases with frequency and with the number of parallel cables. The proposed model is 
used to estimate the cable arrangement that yields almost uniform current distribution without having to 
transpose the cables. Examples of the distribution of the current of two common non-sinusoidal loads 
are presented for various cable configurations. 
The proposed calculation method is validated through comparison with the measured distribution of the 
current among eighteen 300mm2 single-core cables in an industrial distribution substation. 
Measurements and calculations of the surface temperature of the individual cables showed also very 
good agreement which further validates the method. 
 
 
J.10 Charis Demoulias, Dimitris Goutzamanis, Kostas Gouramanis, “Analysis of the Voltage Harmonic 
Distortion at Buses Feeding Office Loads”, IEΤ Science Measurement and Technology, July 2009, 
Volume 3, Issue 4, p. 286-301 
 
The harmonic distortion of the phase-to-neutral voltage at low-voltage buses feeding office load is 
investigated for various cable configurations, lengths and cross-sections. The investigation is carried out 
with a software model that was validated with analytical expressions and measurements taken at a real 
installation. It is shown that the selection of a cable should be based not only on its ampacity and 
allowable voltage drop but also on its configuration, in order to avoid excessive voltage harmonic 
distortion. Configurations where the neutral conductor is part of a four-core cable lead to relatively 
small harmonic distortion, whereas cable configurations where the neutral conductor runs separately 
cause high-voltage harmonic distortion. In the latter case, the neutral conductor develops a significant 
voltage with respect to the ground. Increasing the cross-section of the neutral conductor, as the existing 
standards dictate, may prevent its overloading from zero-sequence harmonic currents but hardly 
improves the voltage harmonic distortion at the load bus. 
 
J.11 Charis Demoulias, “A new simple analytical method for calculating the optimum inverter size in 
grid-connected PV plants”, Electric Power Systems Research, 80 (2010) 1197–1204 
 
A new simple analytical method for the calculation of the optimum inverter size in grid-connected PV 
plants in any location is presented. The derived analytical expressions contain only four unknown 
parameters, three of which are related to the inverter and one is related to the location and to the 
nominal power of the PV plant. All four parameters can be easily estimated from data provided by the 
inverter manufacturer and from freely available climate data. Additionally, analytical expressions for the 
calculation of the annual energy injected into the ac grid for a given PV plant with given inverter, are 
also provided. Moreover, an expression for the effective annual efficiency of an inverter is given. The 
analytical method presented here can be a valuable tool to design engineers for comparing different 
inverters without having to perform multiple simulations, as is the present situation. The validity of the 
proposed analytical model was tested through comparison with results obtained by detailed simulations 
and with measured data. 
 
J.12 Papaioannou I. T.; Alexiadis M. C.; Demoulias C. S.; Labridis D. P.; Dokopoulos, P. S., 
“Modeling and Field Measurements of Photovoltaic Units Connected to LV Grid. Study of Penetration 
Scenarios”, IEEE Transactions on Power Delivery, Volume: 26, Issue: 2, 2011, p. 979 – 987, 
DOI:10.1109/TPWRD.2010.2095888 
 
The operation of photovoltaic (PV) units connected to the grid is characterized by several uncertainties 
due to the number of currently operating units, the points where these units are sited, the exported 
power, and the injection of harmonic currents. The objective of this paper is to investigate the impact of 
the penetration of PV units in the low-voltage (LV) network. Thus, a model has been developed for the 
computation of load flows, harmonics, and voltages in the feeders. A PV panel is modeled as an 
irradiance-driven current generator, with an embodied maximum power point (MPP) tracking algorithm; 
it is connected to the network via electronic switches that represent the PV inverter. Simulations are 
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performed with PSIM and Harmoniques simulator packages. Results from the simulated model are 
validated with data acquired from field measurements and bibliography. Finally, the acceptable 
penetration level of PV systems is investigated for several scenarios, depending on the topology of the 
LV network, the number, size, and locations of loads and PV units. 
 
J.13 Kyriaki-Nefeli D. Malamaki and Charis S. Demoulias., “Minimization of Electrical Losses in Two 
- axis Tracking PV Systems”, IEEE Transactions on Power Delivery, Volume: 28, Issue: 4, Oct. 2013, 
p. 2445 – 2455, DOI: 10.1109/TPWRD.2013.2272405 
 
In this paper, approximate analytical expressions for the power duration curve, the optimum inverter 
size, the annual energy losses in dc and ac cables, the annual energy losses in the step-up transformer, 
and the optimum transformer size have been derived for photovoltaic plants mounted on two-axis 
tracking systems in any European location and of any size. The derived analytical expressions contain 
only a few unknown parameters, which can be easily estimated from freely available climate data or 
data provided by the equipment (inverters or transformer) manufacturer. The analytical expressions can 
be a valuable tool for the design engineers for comparing–from the energetic point of view–different 
inverter types, cable cross sections, and transformer sizes without having to perform multiple detailed 
simulations, as the current practice is. The accuracy of the results obtained by the derived analytical 
expressions was tested against results obtained by detailed mathematical calculations. Furthermore, the 
model for the PDC and the expression for the annual energy losses on the three-phase cables are verified 
by comparison with measurements taken from a real photovoltaic installation during the past entire year.  
 
J.14 Spyros I. Gkavanoudis and Charis S. Demoulias, “A Combined Fault Ride-Through and Power 
Smoothing Control Method for Full-Converter Wind Turbines Employing Supercapacitor Energy 
Storage System”, Electric Power Systems Research, 106 (2014) 62-72. 
 
As the wind power installations are increasing in number, Wind Turbine Generators (WTG) are required 
to have Fault Ride-Through (FRT) capabilities. Lately developed grid operating codes demand the 
WTGs to stay connected during fault conditions, supporting the grid to recover faster back to its normal 
state. However, forcing a WTG to remain connected during a grid fault has consequences on the 
conventional protection devices, as they might become blind to over-currents and short circuits. This 
paper proposes anew control algorithm combined with a power management method, which fulfills the 
demand to keep the WTG connected to the grid during a fault, but disconnects the WTG when the fault 
insists. The energy generated while riding through a grid fault, is stored in a Supercapacitor Energy 
Storage System (SCESS).Furthermore, the SCESS is exploited for smoothing medium frequency wind 
power fluctuations, providing a high quality power profile. The simulation results which are performed 
on a 2 MW synchronous generator with external excitation, verify strongly the proposed power 
management method. 
 
J.15 Ioulia T. Papaioannou, Arturs Purvins, Charis S. Demoulias, “Reactive power consumption in 
photovoltaic inverters: a novel configuration for voltage regulation in low-voltage radial feeders with no 
need for central control”, Progress in Photovoltaics: Research and Applications, Accepted for 
publication. 
 
High photovoltaic system generation in low-voltage feeders can cause voltage rise especially in low 
demand conditions. The conventional way of coping with voltage violation is disconnection of the PV 
systems or curtailment of the generated power. To address this issue, a novel configuration for voltage 
management in a radial feeder via regulated reactive power capability in PV inverters is presented. The 
novelty of the proposed configuration is based on the fact that all the PV inverters with the ability to 
consume reactive power are involved in voltage regulation without being centrally controlled. In order 
to apply the configuration, a reference voltage is initially estimated for each PV system and the PV 
inverters are calibrated accordingly. These settings depend on the feeder topology and can be calculated 
by the distribution network operator with a simple power flow. Finally, the article presents a sensitivity 
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analysis in order to examine how reactive power consumption in a single inverter influences PV 
penetration and inverter sizing at various PV topologies along the feeder. 
 

7.3 Publications in National technical magazines (all in Greek) 

  
GR.1 During 1996-2013 thirteen articles have been written for the magazine “The Building” regarding 
various subjects such as lighting, electrical substations, cable systems for buildings, co-generation of 
heat-electricity, BMS systems, PV systems, absorption cooling, air-conditioning systems control, etc.  
 
The main purpose of these articles was the simplified presentation of the aforementioned subjects in 
order to help practicing engineers.   
 
GR.2 C. Demoulias, D. Labridis, P. Dokopoulos, K. Gouramanis, “Ampacity of low voltage power 
cables under non sinusoidal currents”, Magazine of Panhellenic Society of Electrical and Mechanical 
Engineers, issue 395, February 2007. 
 
It is a simplified version of the paper J.6  
 
GR.3 Charis Demoulias, “Guideline for Grid-connected Photovoltaic Systems design”, Magazine 
«Technical Review», issue 184, September 2007. 
 
This article has been written after invitation from the magazine. It contains basic instructions for 
designing grid-connected photovoltaic (PV) systems. Specifically, it concerns calculations of the PV 
panels and the inverters, as well as the constraints imposed to the panels by the inverters. Additionally, 
guidelines for the selection of the interconnection switch-board, the grounding system and the sizing of 
the dc and ac cables are given.  
 
GR.4 C. Demoulias, K. Gouramanis, “Optimum Sizing of the dc/ac Inverters in Grid-connected 
Photovoltaic Systems”, «Technical Review» Magazine, April 2010 
 
It is a simplified version of the paper J. 11 in Greek. The main target of this article was the presentation 
of a simplified algorithm based on the analytical expressions of J. 11 for comparing – from an energetic 
point of view- different inverters in photovoltaic systems, so that the design engineers do not need to 
perform multiple simulations. 
  
GR.5 Kyriaki-Nefeli Malamaki, Charis Demoulias, “A voltage regulation method in low-voltage 
feeders with PV systems and domestic loads” , e-Technology Magazine of the Society of Electrical and 
Mechanical Engineers of Northern Greece, issue 7, October 2012 
 
It is a simplified version of the paper C. 23 in Greek. The main target of this article is that the design 
engineers of photovoltaic systems realize the voltage-rise problem and the related constraints imposed 
by the Distribution Network Operator.  
 

7.4. Publications in International and National Conference papers 

 
C.1  P. Dokopoulos, C. Demoulias, P. Fessas. "Protection considerations of an autonomous island 
power system using wind generators". Delphi Workshop on Wind Energy Applications 1985, Delphi. 
 
In this paper issues related to the fault-protection in the autonomous grid in the island of Kythnos were 
considered. The grid is supplied by a PV system, a wind park and a power station with conventional 
synchronous generators. It is shown that problems in the protection means may arise if we assume that 
the grid is fed solely by the renewable energy sources. The transient conditions during faults under 
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various scenarios are examined. The possibility of using synchronous capacitors with adequate inertia is 
investigated. The inertia should be high enough to cover the losses on the distribution lines which have 
large R/X ratio. 
   
C.2  Charis Demoulias, Petros Dokopoulos, “Self-excitation of wind generators after the grid 
disconnection”, in 3rd National Conference on Renewable Energy Sources, 9-11/11/1988, Thessaloniki, 
Greece. (the manuscript is in Greek) 
 
In this paper the self-excitation of induction wind-generators after the grid disconnection is examined. 
Calculations and experimental results are compared. It is shown that under certain combinations of load 
and compensating capacitors the voltage induced by an induction generator can even exceed the 
nominal generator voltage. This case can cause problems to the remaining grid and can even put in 
danger the lives of working maintenance personnel. It is also shown that, for certain magnitudes of 
active and reactive power of the remaining load, the magnitude and frequency of the induced voltage 
differs more that 10% with respect to the nominal values. Thus the wind-generator could be 
disconnected by employing properly set voltage and frequency relays.       
 
 
C.3  Charis Demoulias, Petros Dokopoulos, Anna Laskareli, “Voltage and frequency variation in weak 
power grids with wind-generators”, in 3rd National Conference on Renewable Energy Sources, 9-
11/11/1988, Thessaloniki, Greece. (the manuscript is in Greek) 
 
In this paper the variation of voltage magnitude and frequency in a weak power grid with wind-
generators (WG) is investigated by using a custom-developed software. A power grid with a 
concentrated load fed by a wind-generator and a conventional synchronous one is assumed. The 
influence of the following parameters is examined: the load magnitude, the variation of the WG active 
power expressed as percentage of the load, the aggregated inertia of the synchronous generator and the 
driving Diesel engine, and the response of the synchronous generator prime mover. It is shown that the 
maximum allowable WG power can be calculated for given limits in the voltage and frequency 
variation. The voltage and frequency variation was also examined for the case the WG is suddenly 
disconnected. 
 
C.4  Charis Demoulias, Petros Dokopoulos, Yannis Grogoriadis, “Measurements of transient 
phenomena in wind generators”, in 4rd National Conference on Renewable Energy Sources, 6-
8/10/1992, Xanthi, Greece. (the manuscript is in Greek) 
  
In this paper measurement of electrical and mechanical parameters in various wind-generator (WG) 
installations during their start-up or shut-down are presented. In order to examine self-excitation cases, 
distribution lines were intentionally disconnected. The measurements showed that the WG currents 
during the shut-down process may exceed those during the start-up. Self-excitations were observed after 
the disconnection of distribution lines while the compensating capacitors remained on. The induced 
voltage in self-excited situations was of significant value even when the capacitors accounted of only 
30% of the no-load reactive power of the WG.   
 
 
C.5 Dan I. Teodoreanu, Charis Demoulias, Miklos Palfy, Alison Murray “SPORE – An European 
Project for Social Objectives in Remote Places in Romania” 16th EC-Photovoltaic Solar Energy 
Conference, 1-5 May 2000, Glasgow, UK. 
 
This paper presents the initial outcomes of the project “Small Power PV Systems for Social Objectives 
in Remote Areas” which was funded by the EU under the contract icop-demo-4008/98. I was the project 
coordinator.  
   The project "Small Power Photovoltaic (PV) Systems for social objectives in remote areas (SPORE)" 
wishes to demonstrate the technical and economic competitiveness of PV systems for electricity supply 
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in remote places, with the aim of improving the quality of life of people living in these regions and 
developing the mountain tourism. The development of standard PV systems for this kind of application 
is another goal of the present work. Ten PV systems have to be installed in different mountain locations 
not connected to the grid. The ten systems will supply with electricity: 6 schools — system A; 2 huts - 
systems B1 and B2; 2 cultural centers - system C. The sizing of PV generator is based on the monthly 
average solar radiation data (annual average value: 3.645 kWh/m2/day, measured at the nearby 
meteorological station). The battery capacity is calculated for autonomy of 15 — 20 days. An 
innovation is the availability of the system to supply different kind of loads (12 V dc, 24 V dc, 230 V 
ac), with two important consequences for the improvement of system Performance Ratio: optimized 
efficiency of system components and reduced "non-availability to load" period.  
 
C.6 Dan I. Teodoreanu, Maria Teodoreanu, Bogdan Atanasiu, Charis Demoulias, Miklós Palfy: “PV 
Systems for social objectives installed in remote places in Romania. Performances and operational 
experience”, 17th European Photovoltaic Solar Energy Conference, Munich, Germany, November 2001. 
 
This paper presents the final outcomes of the project mentioned in paper C.5. 
 
 
C.7 C. Demoulias, “Harmonics in Spinning Mills: Causes, effects and solutions”, Proc. of UPEC 2003 
Conference, Thessaloniki, September 2003. 
 
Measurements of harmonics in a large Greek spinning mill are presented and analyzed in this paper. 
Harmonics, cause additional losses in power factor capacitors, power cables, motors, and transformers. 
Methods to mitigate the effects of power harmonics (such as the use of passive and active filters) are 
presented here. The advantages and disadvantages of each type of filter and their suitability in spinning 
mills are analyzed. Furthermore, it is proved that the installation of filters can lead to energy savings 
that make the investment viable from an economic point of view, too. 
 
C.8 C. Demoulias, S. Samoladas, K. Gouramanis “Harmonics induced problems in theatrical-lighting 
installation: real case measurements and proposed solutions”, Proc. IEEE PowerTech 2005 Conference, 
St. Petersburg, June 2005, Paper 301 
 
Professional light-dimming equipment used in theaters, usually employees triacs to control the rms 
value of voltage on the light bulbs. This paper presents a real-case problem where, voltage harmonic 
distortion, induced by the high harmonic currents of the light-dimming equipment, led to dimming-
control malfunction. It is shown that control systems based on the detection of voltage zero-crossing 
may not function properly when high triplen (3rd, 9th, 15th, 21st, etc) current harmonics –such as those 
produced by triac operation- flow in a circuit. Measurements of current and voltage harmonic distortion 
at the Royal Theatre of Thessaloniki, Greece are presented. Computer simulation shows that the 
arrangement of the cable feeding the triacs, plays a significant role on the harmonic voltage distortion, 
whereas the cable cross-section has a smaller effect. 
 
 
C.9 K. Gouramanis, C. Demoulias,  “Cable Overheating in an Industrial Substation Feeder Due to 
Untransposed Power Cables - Measurement and Simulation” The International Conference on 
Computer as a Tool, 2005, EUROCON 2005. Volume 2, 2005 Page(s):1438 – 1441 
 
This paper presents measurements of asymmetrical current distribution among parallel connected cables 
on the secondary side of 20/0.4kV transformers. Overloading of some cables is shown to lead to 
premature cable ageing. 
Simulation of the situation by EMTP shows that simple and affordable cable layout – other than cable 
transposition – can significantly deteriorate the current asymmetries. The increase in cable temperature 
and losses as well as the deterioration of cable useful life is calculated for various cable configurations. 
An extended version of this paper is presented in J.9. 
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C.10 Athanasios S. Dagoumas, Antonios G. Marinopoulos, Filippos S. Kianidis, Charalambos S. 
Demoulias, and Petros S. Dokopoulos, “Influence of Distributed Generators on the Harmonic Level of a 
20kV Distribution Network.”, ICEM 2006 Conference, Chania, 2006 

Over the last decade, environmental concerns and the liberalization of the electric and gas markets have 
led to a reform of the power distribution networks towards the increasing use of distributed generation 
units. These units use power electronics to interface with the network, thus causing distortion of the 
network current and voltage shapes. This affects the power quality and may cause damage to electric 
equipment. 
This paper aims to identify the levels of the harmonic content and distortion caused in a distribution 
network due to the connection of distributed generators with power electronics interface at the low-
voltage side of the grid. More specific, the level of harmonic distortion in networks with distributed 
generators using PWM is examined and the impact of installing harmonic filters at the output of power 
electronic devices is evaluated. The network under study is an underground medium voltage distribution 
line of an urban area in Northern Greece. All the simulations as well as the evaluation of the results have 
been conducted using the NEPLAN© software. 
 
C.11 Charis Demoulias, Dimitris Goutzamanis, Kostas Gouramanis, “Voltage Harmonic Distortion at 
Buses Feeding Office Loads.”, Proc. IEEE PowerTech07 Conference, Lausanne, June 2007, Paper 347 
 
The total harmonic distortion of the phase-to-neutral voltage at buses feeding office load is investigated 
for various cable configurations, lengths and cross-sections. The investigation is carried out with a 
software model which was validated with approximate analytical expressions and measurements taken 
at a real installation. It is shown that the selection of a cable should based not only on its ampacity and 
allowable voltage drop but its configuration should be taken into account in order to avoid excessive 
voltage harmonic distortion. Configurations where the neutral conductor is part of a four-core cable 
cause relatively small harmonic distortion while cable configurations where the neutral conductor runs 
separately cause high voltage harmonic distortion. 
An extended version of this paper is presented in J.10. 
 
 
C.12 I.T. Papaioannou, A.S. Bouhouras, A.G. Marinopoulos, M.C.Alexiadis, C.S. Demoulias and D.P. 
Labridis: "Harmonic Impact of Small Photovoltaic Systems Connected to the LV Distribution 
Network," EEM 08 (5th International Conference on the European Electricity Market), Lisbon, 
Portugal, May 28-30, 2008. 
 
Since the penetration of photovoltaic (PV) systems in the Low Voltage (LV) distribution network is 
increasing, the need to register and model the contribution of these systems to the harmonic distortion of 
current and voltage waveforms is becoming an up-to-date issue. As PV systems incorporate power 
conditioning units, which are harmonic generating devices, they will have an influence on quality of 
supply, reliable operation of system equipment as well as component life expectancy. This paper 
investigates the harmonic impact of a 20 kWp PV system connected to the LV distribution network in 
Greece. The harmonic behavior of the PV plant as a function of the solar radiation under several 
weather conditions is analyzed. Measurements results are compared to those obtained from the power 
simulator package PSIM©. The level of penetration of PV systems in the LV distribution network 
without harmonic limits been exceeded is investigated. 
 
C.13 Charis Demoulias, Zoe Kampouri, Kostas Gouramanis, «Natural Canceling of Current Harmonics 
in Office Loads and its Effect upon the Transmission Capacity of Distribution Cables», Proc. 
International Symposium on Industrial Electronics 2008, Cambridge, UK, June 2008. 
 
Office loads and especially computer-type ones, draw significant zero-sequence harmonic currents, 
which in a TN-S type network, add up in the neutral conductor. In this paper, measurements have shown 
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that fluorescent lighting loads that employ magnetic ballasts draw a 3rd harmonic current that is almost 
in opposition with the 3rd harmonic current drawn by a computer. This leads to a natural reduction of 
the 3rd harmonic current in the neutral conductor when mixing these load types and thus to an increase 
of the transmission capacity of low-voltage power cables. This increase is also verified mathematically 
by a significant increase of the ampacity derating factor of these cables when they feed mixed computer 
and fluorescent lighting loads. 
 
C.14 I.T. Papaioannou, A.S. Bouhouras, A.G. Marinopoulos, M.C. Alexiadis, C.S. Demoulias, D.P. 
Labridis “Harmonic Modeling and Simulation of Small Photovoltaic Systems Connected to the LV 
Distribution Network” MedPower 2008, November 2-5 2008, Thessaloniki, Greece. 
 
Since the penetration of photovoltaic (PV) systems in the Low Voltage (LV) distribution network is 
increasing, the need to register and model the contribution of these systems to the harmonic distortion of 
current and voltage waveforms is becoming an up-to-date issue. As PV systems incorporate power 
conditioning units, which are harmonic generating devices, they will have an influence on quality of 
supply, reliable operation of system equipment as well as component life expectancy. This paper 
investigates the harmonic impact of a 20 kWp PV system connected to the LV distribution network in 
Greece. The harmonic behavior of the PV plant as a function of the solar radiation under several 
weather conditions is analyzed. Measurements results are compared to those obtained from the power 
simulator packages PSIM© and Harmoniques©. The level of penetration of PV systems in the LV 
distribution network without harmonic limits been exceeded is investigated. 
 
C.15 I.T. Papaioannou, M. Alexiadis, C. Demoulias, D. Labridis, P. Dokopoulos “Harmonics induced in 
low-voltage networks by photovoltaics” 3rd International Conference on Integration of Renewable and 
Distributed Resources, Nice, France, December 10-12, 2008  
 
The operation of Photovoltaic (PV) units connected to the system is characterized by several 
uncertainties related to the number, size and siting of running units, the penetration level and the 
injection of harmonic currents.  
A measurement campaign was performed during October 2007 in a 20 kWp PV plant in Korinos, 
Greece in order to study its harmonic behaviour. Data were measured at the Point of Common Coupling 
(PCC). During the campaign the PV station was occasionally disconnected in order to register the 
background voltage and current distortion of the line. 
 
C.16 Charis Demoulias and Kostas Gouramanis, “Optimum inverter sizing in grid-connected PV 
systems-Presentation of measurements of a 20kWp PV system connected on the low-voltage grid”, in 
9th National Conference on Renewable Energy Sources, 26-28 March 2009, Pafos, Cyprous. (the 
manuscript is in Greek) 
 
The instantaneous efficiency of PV inverters is affected by their loading. In this paper it is shown, by 
simulation on 53 commercially available PV inverters, that their optimum-from an energetic point of 
view-inverter size is within 75%-85% of the nominal PV power for the solar irradiance conditions in 
Greece. Measurements on a real 20kWp PV installation conducted over a six-month period confirm the 
aforementioned optimum inverter sizing. The measurements also revealed that faults in the grid and 
inverter outages (due to violation of islanding conditions) accounted for energy production losses of 
5.3% during the specific six month period.          
 
 
C.17 Ioulia T.Papaioannou, Minas S. Alexiadis, Charis S.Demoulias, Dimitris P.Labridis, 
P.Dokopoulos, «Modelling and Measurement of Small Photovoltaic Systems and Penetration 
Scenarios», IEEE Power Tech 2009 Conference, Bucharest, Romania, 28 June- 02 July 2009 
 
The operation of Photovoltaic (PV) units connected to the system is characterized by several 
uncertainties due to the number of running units, the points where these units are sited, the exported 
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power and the injection of harmonic currents. The objective of this paper is to investigate the 
penetration level of PV units in the low voltage (LV) network. Starting from field measurements a 
model has been created for the computation of harmonics and voltages in the grid. The PV unit is 
modeled as a dc voltage source connected to the network via electronic switches, representing the PV 
inverter. Simulations were performed in the simulator packages PSIM© and Harmoniques©. Results 
from the simulated model agree with the results obtained by the measurement campaign. Following this 
the acceptable penetration level of PV systems in the LV distribution network is investigated for several 
scenarios, referring the number, the locations and the operation of the units. 
An extended version of this paper is presented in J.12. 
 
 
C.18 Mesemanolis, A.; Pontikidis, D.; Demoulias, C.; «A new modulation technique for reduced 
harmonic distortion of current in PV inverters», EUROCON - International Conference on Computer as 
a Tool (EUROCON), 2011 IEEE, Lisbon, Portugal. DOI: 10.1109/EUROCON.2011.5929199 
 
This paper deals with the modeling of a single-phase PV inverter using current control. Two control 
methods are described; the hysteresis band and the zero-tolerance control. A study for the optimization 
of the Total Harmonic Distortion (THD) of the output current and for the minimization of the switching 
losses is being conducted. A new modulation method is also presented, defined as mixed modulation, 
which is a combination of the unipolar and bipolar modulation. The mixed modulation is applied both to 
the hysteresis band and to the zero–tolerance control. It is proved, by simulation, that this method 
produces the best results, since it combines the advantages of the other two modulation methods. A 
comparison between the modulation methods is conducted, using as criteria the THD of the output 
current of the inverter and the efficiency of the inverters. 
 
C.19 Vlachopoulos, S.; Demoulias, C.; “Voltage regulation in low-voltage rural feeders with distributed 
PV systems”, EUROCON - International Conference on Computer as a Tool (EUROCON), 2011 IEEE, 
Lisbon, Portugal. DOI:  10.1109/EUROCON.2011.5929198 
 
The increasing penetration of photovoltaic (PV) systems in low-voltage rural feeders causes voltage rise 
and increased harmonic pollution. It is shown that under certain conditions violation of the requirements 
of the EN 50160 standard can occur. A control method that determines the required reactive power of 
each PV inverter so that the voltage profile is within the standard’s requirements is shown. No need for 
communication between the inverters is required. For this purpose, a detailed inverter simulation model 
is developed which is validated against measured data from existing PV inverters. The control method 
presented here requires oversizing of the inverters at the beginning and end of the feeder. 
 
C.20 Oureilidis, K.O.; Demoulias, C.S., "Microgrid wireless energy management with energy storage 
system," 47th International Universities Power Engineering Conference (UPEC), 2012, pp.1,6, 4-7 Sept. 
2012 DOI: 10.1109/UPEC.2012.6398684 
 
The penetration of renewable energy sources in small-scale power production gives the opportunity 
parts of the grid to work as microgrids. The microgrid should be able to work both in grid-connected 
and island mode, while its voltage and frequency deviations follow the EN 50160 standard. The use of 
energy storage system is generally recommended in order to absorb the mismatches between the 
demand and the generation side and to preserve the quality of the microgrid voltage. While the up to day 
research is mainly concentrated on energy management based on communication, this paper proposes a 
wireless method for keeping the voltage and the frequency within the limits, using a battery as an 
energy storage system (ESS). An analytical expression for calculating the battery capacity is also 
proposed. The active and reactive power sharing among the parallel resources is achieved using the 
droop control method and an algorithm proportional to droop characteristic and the rated apparent 
power of each resource. According to the values of frequency and voltage and the State of Charge 
(SoC), the battery is connected in the microgrid, working in charging or discharging mode. A microgrid 
consisting of two inverter-interfaced power resources, a battery and a constant power load is 
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investigated. Simulation results demonstrate that the proposed wireless control method provides the load 
with a high quality voltage in both grid-connected and islanded mode under several load scenarios. 
 
C.21 Gkavanoudis, S.I.; Demoulias, C.S., "A new Fault Ride-Through control method for full-converter 
wind turbines employing Supercapacitor Energy Storage System," 47th International  Universities 
Power Engineering Conference (UPEC), 2012, pp.1-6, 4-7 Sept. 2012 DOI: 
10.1109/UPEC.2012.6398683 
 
With the increasing penetration of wind power into electric power grids, Fault Ride-Through (FRT) 
capability has become an obligation for the wind generation units. Previous research has focused on the 
improvement of FRT capability as long as the generator is still connected to the grid. The existence of 
distributed generation units in the power system has consequences for the conventional protection 
devices, as they might become blind to οvercurrents and short circuits. This paper proposes the 
disconnection of the wind power unit when a fault occurs in the grid and the voltage does not recover 
within a time limit. The energy produced during the fault is stored in a Supercapacitor Energy Storage 
System, allowing the generator to stay functional for a period of time, despite being disconnected from 
the grid. In this way, the normal fault-clearing process can take place. Just after reconnection, the 
generators are able to supply the grid with power, ensuring reliability of the power system. 
 
C.22  Bakirtzis, E.A. ; Demoulias, C., “Control of a micro grid supplied by renewable energy sources 
and storage batteries,” XXth International Conference on Electrical Machines (ICEM), 2012, DOI: 
10.1109/ICElMach.2012.6350165, 2012, Page(s): 2053-2059. 
 
A micro grid supplied entirely by renewable energy sources (photovoltaics and wind generators) and a 
battery storage system is investigated. The battery converter is controlled with variable-frequency, 
variable-amplitude sinusoidal PWM modulation. The system frequency is determined by the state of 
charge (SOC) of the battery while the voltage at the main bus is held constant. The PV inverter is 
controlled as a current source following a reference active and reactive power with the active power 
being a function of the system frequency. The induction machine of the wind generator (WG) is directly 
connected to the grid. Detailed simulation shows that with this type of control the grid voltage and 
frequency remain within the limits specified by the EN 50160 standard even under large variations in 
active and reactive power caused by the wind generator, the PV or the load. It is further shown that, by 
changing the operation mode of the battery converter to current- controlled, the system can provide, in 
case of faults, adequate current for the protective devices to operate. Since the frequency is used as 
control signal, a wireless communication among the renewable energy sources is achieved while the 
battery SOC and thus its state of- health is continuously monitored. 
 
C.23 Kyriaki-Nefeli Malamaki, Charis Demoulias, “A decentralized voltage regulation method in low-
voltage feeders with PV systems and domestic loads”, in POWERENG 2013-4th International 
Conference on Power Engineering, Energy and Electrical Drives, Istanbul, Turkey, 13-17 May 2013 
 
A decentralized control method for photovoltaic (PV) inverters in low-voltage feeders with domestic 
loads and PV systems is proposed, with which the voltage profile along the feeder is kept within the 
limits specified by the EN 50160 standard and the branch currents in the feeder are kept below the 
thermal limit at all possible operating conditions of the load, the PV generation or the voltage 
fluctuations in the Medium Voltage network. Each PV inverter should adjust its reactive power 
according to a precalculated reference voltage, which is set just once before each inverter’s installation. 
The reference voltage can be calculated by a simplified analytical method, the accuracy of which was 
tested against detailed simulation models. This method is also used to calculate the PV penetration level 
under certain constraints regarding the installed PV power per node, the kVA rating of the inverters and 
the operation during the night. 
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C.24 Konstantinos O. Oureilidis, Charis S. Demoulias, “A Control Strategy for Inverter-Interfaced 
Microgrids Under Symmetrical and Asymmetrical Faults”, in ICRERA 2013 - International Conference 
on Renewable Energy Research and Applications, 20 Oct - 23 Oct 2013, Madrid, Spain 
 
The increase in the renewable energy penetration level imposes the microgrid concept, which can be 
consisted of several inverter-interfaced distributed resources (DERs) and loads, operating in dual state; 
either connected with the utility grid or isolated in island mode. The power sharing among the 
connected DERs is carried out by the combination of the droop characteristics of each DER according to 
the active and reactive power demand of the loads. When a fault occurs within the microgrid operating 
in island mode, it is very difficult to be detected due to the lack of large current production capacity. 
The fault situation can be further complicated, if the fault takes place between two phases or between a 
single phase and the earth. This paper proposes a fault detection method for the symmetrical and 
asymmetrical faults, which is independent of any further communication means. The three-phase faults 
can be detected through the impedance variation of the islanded microgrid, while the asymmetrical ones 
by the negative sequence components of the output voltage of each DER. A significant contribution is 
the voltage recovery after the fault clearance with a seamless transient effect. After the fault clearance, 
the microgrid will continue feeding its loads, through the implementation of a positive- and negative-
sequence control strategy. The effectiveness of the proposed control strategy is evaluated through a set 
of simulation tests, conducted in PSIM software environment. 
 
C.25 Spyros I. Gkavanoudis, Charis S. Demoulias and Konstantinos O. Oureilidis, “Fault Ride-Through 
Capability of a Microgrid With WTGs and Supercapacitor Storage During Balanced and Unbalanced 
Utility Voltage Sags”, in ICRERA 2013 - International Conference on Renewable Energy Research and 
Applications, 20 Oct - 23 Oct 2013, Madrid, Spain 
 
The concept of microgrids is recently attracting considerable interest. However, in order to widely 
integrate microgrids within the distribution networks, a shift in the philosophy of interconnecting them 
with the utility grid seems necessary. A grid-connected microgrid is required to possess Faults Ride-
Through (FRT) capabilities, as well as provide ancillary services during abnormal grid operation. In this 
paper, a control strategy for improving the ability of an inverter-based microgrid to ride though 
symmetrical and asymmetrical grid faults is proposed. The microgrid formed of several Distributed 
Energy Resources (DERs), which utilize Wind Turbine Generators (WTGs) as primary renewable 
energy source, each combined with a Supercapacitor Energy Storage System (SCESS). During balanced 
and unbalanced grid voltage sags, aim of the proposed control strategy is to keep the microgrid 
connected to the grid, according to the FRT requirements, while maintaining an acceptable voltage 
profile within the common ac bus. Each DER is controlled to support the voltage within the microgrid 
by injecting reactive power, without any physical communication. During unbalanced utility voltage 
conditions, the DERs operate collectively in order to compensate the undesirable negative and zero 
sequence voltage components. Thus, a set of balanced three-phase voltages is provided within the 
common ac bus. Simulation results demonstrate that the microgrid can ride through heavily balanced 
and unbalanced utility voltage sags, while supplying its loads with a high quality voltage profile. 


