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About the Lab

 The PSM Lab (est. 2013) operates under the auspices of the Department of ECE of the 
University of Cyprus.

 Research/Industrial Funding to date: 2 Million Euros

 Over 100 peer reviewed papers in top quality journal and international conferences

 Representation at the International Standardisation Committee, ISO/TC 67/SC 2/WG 24 for
the development of the Technical Standard 21857 “Petroleum, Petrochemical and natural gas
industries.
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Lab Members & 

Research Interests

Leader
Prof. Charalambos A. Charalambous Dr. Andreas Demetriou Dr. Christos MeliosDr. Antonis Lazari Dr. Alexandros Nikolaidis

Senior Research FellowsSenior Research Fellows

Other Lab members

Mr Andreas Pallis PhD candidate

Mr Fivos Therapontos PhD candidate

Mr Nikos Kelliris PhD candidate

Mr Michalis Yerou Research Assistant

Mr Marios Grafanakis Final Year UG student

 Electrical control and analysis of DC/AC interference from power system

applications

 Engineering cost & benefit analysis and risk management

 Earthing/ lightning protection – railways, oil & gas pipelines, RES

applications and LV systems

 Loss evaluation in distribution (MV/LV) power systems

 Insulation coordination in AC/DC micro-grids

 Power system plant and operation



Definition of Electrical Power 

Definition:

• The rate at which the work is being done in an electrical circuit is called an electric power.

• The electric power is defined as the rate of the transferred of energy.

• The electric power is produced by the generator and can also be supplied by the electrical batteries.

• It can be carried over long distances

• It is converted into various other forms of energy like motion, heat energy.



Electrical Power vs Electrical Energy 



• The electric power is divided into two types: 

 the AC power 

 the DC power 

• The classification of the electric power depends on the nature of the current or voltage (AC od DC)

Classification of Electrical Power 

Recommended watch: 

https://www.youtube.com/watch?v=vN9aR2wKv0U

https://www.youtube.com/watch?v=vN9aR2wKv0U
https://www.youtube.com/watch?v=vN9aR2wKv0U


Battle of Currents

 The war of the currents, sometimes called battle of the currents, was a series of events surrounding the introduction of

competing electric power transmission systems in the late 1880s and early 1890s.



Battle of Currents or The Current War

The Current War is a 2017 American historical drama film inspired by

the 19th-century competition between Thomas Edison and George

Westinghouse over which electric power delivery system would be

used in the United States (often referred to as the "war of the

currents").



Brief History of Power Systems

 1882: First central (DC) electricity generating station in the USA by Edison.

 Fed a load of 400 lamps, each of them consuming 83 W. 



Brief History of Power Systems

 1887: First major alternating current (AC) station in Deptford Great Britain by machines of 10000 h.p. and

transmitted at 10 kV to consumers in London.



You can read more on: 
https://www.eac.com.cy/EN/eac/organisation/Pages/History.aspx

Brief History of Power Systems: Cyprus
 Electricity was first introduced in 1903 with the installation by the then British colonial government of a power generator to serve 

the needs of the Commission in the capital, Nicosia. This was followed shortly afterwards by the installation of a second generator 

at the Lefkosia General Hospital.

 A limited number of Cypriots soon started to use electricity from 1912, when the first electricity company, which operated a power 

station with generators, was formed in Lemesos under the initiative of the Stamatiou brothers, George Yiannopoulos and other 

entrepreneurs from Lemesos. The company was called Ηλεκτροφωτιστική Εταιρεία Λεμεσού (The Limassol Electric Light 

Company).

Οι φωτογραφίες είναι από τα blog του Φοίβου Σταυρίδη 

και Σωκράτη Τ. Αντωνιάδη

https://perithorio.com/2018/10/04/%CE%BF-
%CE%B7%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CF
%83%CE%BC%CF%8C%CF%82-
%CF%83%CF%84%CE%B7%CE%BD-
%CE%BA%CF%8D%CF%80%CF%81%CE%BF-
%CE%BC%CE%B9%CE%BA%CF%81%CF%8C-
%CE%B9%CF%83%CF%84%CE%BF%CF%81%CE%B9/

https://www.eac.com.cy/EN/eac/organisation/Pages/History.aspx
https://perithorio.com/2018/10/04/%CE%BF-%CE%B7%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CF%83%CE%BC%CF%8C%CF%82-%CF%83%CF%84%CE%B7%CE%BD-%CE%BA%CF%8D%CF%80%CF%81%CE%BF-%CE%BC%CE%B9%CE%BA%CF%81%CF%8C-%CE%B9%CF%83%CF%84%CE%BF%CF%81%CE%B9/


 Transfer electric energy from point A to point B:

 Do it safely (don’t kill anyone)

 Do it reliably (continuous supply, no interruptions)

 Do it environmentally friendly

 Do it at a low cost and accessible to all

Electric Power Systems: What is their purpose?





Electric Power Systems: How bad can an outage be?
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11/07/2011
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Concentrating Critical Assets in Vasilikos area

 Fact (?) : Cyprus currently ramps up its own

energy exploration with plans for natural gas

pipelines and storage terminals, to facilitate the

transportation of gas supplies within Cyprus and

abroad.

 The Hydrocarbon service of the Ministry of Energy has disclosed

its master plan for the Vassilikos Area – to enable the

development of critical infrastructures for the transportation

and storage of gas and oil.



Electric Power Systems: Environmental aspects

https://tsoc.org.cy/archive-total-daily-system-generation-on-the-transmission-
system/?startdt=yesterday&enddt=yesterday

https://tsoc.org.cy/archive-total-daily-system-generation-on-the-transmission-system/?startdt=yesterday&enddt=yesterday


Problems with the use of Fossil Fuels

 Energy Generation from fossil fuels - contributes to greenhouse 

gas emissions and climate change

 Fossil fuels are finite



Cost of Energy and Development



https://ourworldindata.org/energy-access

Share of Population with access to Electricity

https://ourworldindata.org/energy-access


Forecast on Electricity Usage: the case of Cyprus 



 Transfer electric energy from point A to point B:

 Do it safely (don’t kill anyone)

 Do it reliably (continuous supply, no interruptions)

 Do it environmentally friendly

 Do it at a low cost and accessible to all

Why is it hard to do these?

Why the design of Electric Power Systems is a complex issue?



More challenges are introduced by the Integration of Renewable 

Energy Systems (RES)



Current and Future Power Systems: More controllable & observable

Operation & 
Monitoring



Generation, Transmission and Distribution of Electricity: The basics



Conventional Generation in Cyprus



Αρχείο Ημερήσιας Παραγωγής Ηλεκτρικού Συστήματος (MW)

https://tsoc.org.cy/archive-total-daily-system-generation-on-the-transmission-system/

https://tsoc.org.cy/archive-total-daily-system-generation-on-the-transmission-system/
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find more info: https://www.dsm.org.cy/

Transmission System of Cyprus

https://www.dsm.org.cy/


Transmission System of Cyprus



General Characteristics – Poles & Towers

Suspension Tower Tension Tower 
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General Characteristics – Conductors

•ACSR –Aluminium Conductor Steel Reinforced

•AAAC –All Aluminium Alloy Conductors

•AACSR–Aluminium Alloy Conductors Steel Reinforced

•ACAR–Aluminium Conductor Alloy Reinforced

33



General Characteristics – Conductors
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Conductor Bundles

35



36

Clamps, Dampers and Joints

Overhead line Stockbridge damper



37

Power Cable Components

Conductor

Inner Conductor Screen

/ Semicon Layer

Insulation

Outer Earth Screen/

Semicon Layer

Earth Sheath/

Earth Wires/ Tapes

Armour

Oversheath

 



Power Cable Installation
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OHL Vs. Cables

Disadvantages Advantages

More expensive than an equivalent 

overhead line circuit (especially at EHV 

levels)

No visual impact except that which occurs during 

installation

The time to repair a cable fault is generally 

longer than the time to repair an overhead 

line fault (fault location, excavation and 

jointing can take time)

Provide relatively reliable circuits as they are not exposed 

to lightning or affected by wind borne debris

Difficulty relating to installation in already 

crowded rights of way
Protected from vandalism



Distribution – Medium voltage (11 kV to 0.4 kV )
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Example of MV network at ALAMBRA – DIgSILENT model 



KVL and KCL
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KCL:

The algebraic sum of currents in a network of 

conductors meeting at a node is zero

KVL:

The directed sum of the electrical potential differences 

(voltage) around any closed loop is zero

0
N

n

n

I 

0
K

k

k

V 



Example of LV network at Liopetri Centre – ArcGIS 

ArcGIS software (available to EAC) is used as a very effective off-line tool that can facilitate the visualization of LV networks (that are not

monitored on a real-time basis)
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Service points 26

Total number

of customers

52

Residential customers 23

Commercial customers 29



Distribution – Low voltage (<1 kV)
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Public lighting

Wood polePhase conductors

(L1, L2, L3)

Neutral conductor

To underground cable Wood pole support



Electricity Supply at Domestic Level

Άμεσο κεραυνικό πλήγμα

8899kWhr8899kWhr

8899kWhr8899kWhr8899kWhr8899kWhr

100% του κεραυνικού ρεύματος θα

περάσει από τους αγωγούς

καθόδου (σε απομονωμένο ΣΑΠ)

50% του κεραυνικού ρεύματος θα

εκφορτιστεί στην τοπική γείωση

Ενεργειακό δίκτυο

Θαμμένοι μεταλλικοί σωλίνες (π.χ. 

Νερό – Φυσικό Αέριο)

16,6% του κεραυνικού ρεύματος θα περάσει μέσω του

κάθε δικτύου μεταλλικών σωληνωσεων

16,6% του κεραυνικού ρεύματος

θα περάσει μέσω του ενεργειακού

δικτύου

Τοπική γείωση
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Auxiliary slides – Energy consumption and profiles

https://www.cut.ac.cy/news/article/?contentId=254240

Η επίδραση του κορονοϊού στην ενεργειακή συμπεριφορά των Κυπρίων

https://www.cut.ac.cy/news/article/?contentId=254240


Auxiliary slides – Energy consumption and profiles


