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Summary of the proceedings of 9th International Conference on Deregulated 

Electricity Market Issues in South Eastern Europe (DEMSEE) 2014 in Nicosia, 

Cyprus (25 – 26th September 2014) 

 

The SmartPV project was represented in the above Conference by Nikolas Philippou. The 

event was opened by the Conference Chairs Mr. George Ashikalis and Dr. Antonis 

Papadakis. In the conference the following topics have been covered:  

 Energy Markets, Deregulation and Legislation,  

 Power System Components,  

 Power System Operation and Control,  

 Power System Planning and Analysis, 

 Renewable Energy Sources and Energy Efficiency. 

 

The presentation of the SmartPV project was under the topic Renewable Energy Sources 

and Energy Efficiency. The concept and objectives of the project and in particular aspects 

of Action B.1: Metering studies, policy analyses and dynamic tariff model development were 

presented (see attached presentation). The preliminary results of the Dynamic ToU tariff 

model were presented and discussion with the audience was made on how to enable 

Demand-Side Management (DSM) in Cyprus.  

 

During this Conference, the SmartPV project member was able to meet participants of other 

related projects, learn from their experiences and practices and establish the links for future 

co-operation.  
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Abstract – SmartPV is a LiFE+ project that aims to promote 

higher Renewable Energy Source (RES) penetration in the 

energy mix of Cyprus, by utilizing the market based 

mechanism of net metering and by aiming for higher levels of 

self-consumption. More specifically the project strives to 

identify ways to achieve optimum penetration of photovoltaic 

(PV) technology in terms of cost and efficiency in order to 

maximize the benefits of PV market parity in Cyprus. 

Furthermore, the project aims to highlight and understand the 

impact of smart net metering implementation on billing 

options, consumption practices, consumer energy-related 

behaviors and the implied costs/benefits to prosumers, 

suppliers, producers, network owners and operators in Cyprus 

through employment of demand side management (DSM). 

Three hundred (300) prosumers will be participating in the 

project providing a credible mix that is representative of the 

situation in the whole of Cyprus. Data related with the energy 

consumption and production will be collected using smart 

meters and related software, in an attempt to optimize the 

energy mix.  

 
Index Terms – Demand Side Management, Time of Use 

tariffs, grid parity, net metering, photovoltaics, smart meters.  

I.  INTRODUCTION 

HE growing integration of renewables in the energy mix 

of Cyprus and particularly of small photovoltaic (PV)  

systems calls for research on how these can be integrated 

with price-based demand side management (DSM) 

programs. Appropriate regulation and management of PV 

energy generation will become imperative in the near future, 

as uncontrolled high PV penetration in the power network 

will lead to severe operational problems of the grid. 

Therefore there is a need to address the issue of cost-

efficient grid-integration of PV technology in countries with 

high solar resource such as Cyprus through the development 

of appropriate energy policy schemes and DSM programs.  

 The project SmartPV strives to achieve this goal through 

the optimization of a net metering scheme for the particular 

case of Cyprus, taking into account local conditions and 
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strategies for energy pricing. The project foresees the pilot 

implementation of net metering systems for PV in a wide 

range of areas in Cyprus essentially providing a credible 

sample to represent the situation in the whole of the island. 

For this purpose, the energy consumption and production of 

about 300 prosumer pilot sites in Cyprus will be examined. 

The data series that will be collected will be used to 

optimize the model for the particular case of Cyprus. Thus, 

the pilots will be used to demonstrate and prove the benefits 

of PV net metering by validating different models including 

dynamic tariffs. Furthermore, investigations will also take 

place in terms of the environmental impact, with a focus on 

CO2 emissions reduction, as well as of the socio-economic 

impact of the implementation of net metering policies for 

PV promotion in Cyprus.  

 The paper is organized as follows. In section II a literature 

review on world-wide net metering policies and price-based 

DSM is presented. Section III presents a comparison 

between typical domestic consumption and a 3 kWp PV 

production profile for Cyprus. Also, the next steps in the 

implementation of the project are outlined.    

II.  INTERNATIONAL PRACTICES 

This section concerns an in-depth analysis of the state-of-

the-art in net metering schemes and configurations in 

Europe and globally, focusing on USA and European 

countries like Germany, Italy, Belgium etc. The study will 

also present the potential role of demand side management 

(DSM) to improve the efficiency of operation focusing on 

Time Of Use (TOU) tariffs. 

A.  World-wide Net Metering policies 

Numerous variations of net metering schemes have been 

developed all over the world. For example, in some 

countries, when the PV production is higher than the 

consumption, prosumers earn renewable energy credits 

(REC) which can be used on towards bills while in other 

countries the utility may pay the prosumers up to a certain 

percentage of the retail price or even more for the injected 

energy (e.g. Australia). In the case where prosumers earn 

RECs, any remaining surplus can be (a) paid for the total 

earned REC at avoidance cost or retail cost rate, (b) 

transferred to the following years for compensation of any 

subsequent negative balance, or, (c) granted back to the 

utility [1]. The electricity tariff also varies based on the 

utility policy. Most commonly, time of use (TOU) tariffs are 

used which allow utility rates and charges to change based 

on when the electricity was used, i.e. day or night and 

seasonal rate [2]–[4]. Usually, the electricity retail price is 

higher during the daytime and lower during the night thus, it 
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motivates the customers to consume electricity when the 

retail cost is low and feed the PV energy generated into the 

grid at high retail cost. The TOU scheme enables small 

systems to result in zero annual net cost to the consumers’ 

bill since the consumer is able to shift demand loads to a 

lower price time, such as chilling water at low cost time for 

later use in air conditioning, or by charging the battery of an 

electric vehicle during off-peak times while electricity 

generated from RES at peak demand time can be sent to the 

grid rather than self-consumed [5]. Another type of tariff is 

the market rate tariff where the energy used is priced 

dynamically according to some function of wholesale 

electricity prices [2]. Below, the net metering schemes in 

different countries are reviewed highlighting the main 

features of each scheme: 

    1)  USA 

According to the Database of the State Incentives for 

Renewables & Efficiency (DSIRE), 46 states plus 

Washington DC and 4 territories have adopted a net 

metering policy, with California being the leader. It is 

important to recognise that there are different net 

metering policies in many significant ways. Typical 

variations of net metering policies concern the customer 

classes that may enrol in net metering; the capacity of a 

system which is eligible to use net metering; the 

agreement with regards to the treatment of the Net Excess 

Generation (NEG), etc [6].  

According to [3], in 2 states (North and South 

Carolina) out of the 17, which grant the remaining NEG 

to the utility, the twelve month billing cycle ends at the 

beginning of the summer period. As shown in Fig.  1 the 

solar potential of those two states is almost identical with 

the solar potential in Cyprus, ranging between 1825 – 

2008 kWh/m2. The net metering mechanism in those two 

states is described in more detail below. 

 
Fig.  1. U. S solar potential [7]. 

          a)  North and South Carolina 

Three private utilities provide the ability to the 

customers to use net metering for electricity generated 

from RES. All three companies are obliged to provide 

electricity service under a TOU tariff. The generation 

capacity from RES for a residential system cannot exceed 

the maximum estimated household demand or 20 kWp, 

whichever is lower. For all three companies, two types of 

net metering are provided for the residential customers, 

the standard and the TOU scheme.  

Customers without the TOU scheme can use their NEG 

to offset their electricity bill. On the 31st of May each 

year, if any NEG remains it is granted to the utility.  

Customers under the TOU scheme can offset their 

electricity bill with on-peak usage by the sum of any on-

peak production during the current month plus any NEG 

on-peak balance from prior months. The off-set usage can 

be reduced by the sum of any off-peak production during 

the current month plus any NEG off-peak balance from 

prior months plus any accumulated NEG on-peak balance 

not used to reduce on-peak usage. The on-peak and off-

peak period is presented in TABLE I. On the 31st of May 

each year, any accumulated NEG is granted to the utility. 

The utility has the right to install any necessary 

equipment such as transformers and protection devices 

which the customer has to pay for in addition to the Basic 

Customer charge. Moreover, the utility has the right to 

install, operate and monitor special equipment to measure 

the customer’s load, generation and operating 

characteristics. 

 
TABLE I  

DETERMINATION OF ON-PEAK AND OFF-PEAK PERIODS 

 
Determination of on-peak and off-peak hours 

Description On-peak Off-peak* 

• Beginning at 12:00 

midnight March 31 and 

ending at 12:00 midnight 

September 30 

10:00 am – 9:00 pm, 

Monday through Friday, 

excluding holidays 

Public Holidays and 

any other hour not 

specified as on-peak 

• Beginning at 12:00 

midnight September 30 

and ending at 12:00 

midnight March 31 

6:00 am -1:00 pm plus 

4:00 pm – 9:00 pm, 

Monday through Friday, 

excluding holidays 

Public Holidays and 

any other hour not 

specified as on-peak 

*When one of the public holidays falls on a Saturday, the Friday before 

the holiday will be considered off-peak; when the holiday falls on a 

Sunday, the following Monday will  be considered off-peak. 

 

 The interesting point here is the twelve month cycle 

period which differs from other net metering schemes. Since 

the solar potential of these two states matches with that in 

Cyprus, it will be interesting to examine how it will affect 

the Cypriot net metering scheme combined with TOU tariff.  

    2)  Europe 

In Brussels, Belgium, the acceptable residential PV 

installation is up to 5 kWp and through certificates and net 

metering it is anticipated that the initial investment is paid 

back in about 7 years [8]. The prosumers benefit if the 

consumption does not exceed the produced energy for the 

period between two meter-readings; this is because the 

electricity price from self-consumption is at a net cost below 

the retail electricity price. In Wallonia, Belgium, the 

maximum capacity for residential PV installations under the 

net metering scheme is up to 10 kWp for low voltage 

connection. As is the case with Brussels, the prosumers 

benefit from the compensation mechanism for the period 

between two meter-readings. The compensation remains 

valid only during the technical life span of the installation. 

Overall, according to EUROSTAT the average residential 

electricity price in Belgium for the year 2013 was up to 

0.2215 EUR/kWh. According to [9], in Belgium the PV 

Levelised Cost Of Electricity (LCOE) is lower than the 

retail electricity price signifying that grid parity has been 

reached. Thus, the widespread development of this energy 

source can be viable in this region without subsidies or 

government support. 
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In the Netherlands, small systems up to 3 kWp are 

eligible for residential net metering and the consumers pay 

energy taxes only for the net electricity consumption of their 

systems on a monthly basis [2], [10]. Until 2013, prosumers 

were eligible to feed electricity into the grid with an upper 

limit of 5000 kWh annually, while anyone exceeding this 

limit was not allowed to apply net metering for the 

remaining calendar year. However, this limit was removed 

therefore prosumers can take advantage of the full potential 

from the 3 kWp PV system. 

In Italy, PV systems up to 200 kWp are eligible for net 

metering. The balance is calculated once a year and if the 

energy produced exceeds the energy consumed, this positive 

balance can be used to compensate possible negative 

balances in subsequent years. The earned credits for the 

excess energy produced are available for an unlimited 

period of time. On the other hand, if the energy consumed 

exceeds the produced energy, the difference is charged at 

0.1498 EUR/kWh according to EUROSTAT [2], [11]. The 

prosumers are obliged to pay an annual fee per connection 

point to the grid operator as an administrative cost as below 

[12]: 

  € 15 for plants with capacity below 3 kWp 

  € 30 for plants with capacity between 3 and 20 kWp 

  € 45 for plants with capacity above 20 kWp 

In Denmark, the regulation for net metering authorises the 

exemption of certain prosumers from paying the Public 

Service Obligation (PSO) fee or part of it. The prosumers 

who are using all or part of the electricity produced for their 

own needs are completely or partially exempt from paying 

PSO on this electricity. PV systems up to 50 kWp may 

apply for net metering based on an hourly basis with full 

exemption from the PSO whereas, PV systems with capacity 

higher than 50 kWp have an exemption from the surcharge 

for RES support [12].  

Germany, UK, and in some areas in Italy self-

consumption mechanisms have been promoted. Specifically, 

in Germany, the self-consumption scheme is the key driver 

that promotes direct consumption and simultaneously it 

ensures the deployment of PV by reducing overall support 

costs while it promotes the very nature of decentralized PV 

[10]. By definition, PV self-consumption gives the 

possibility for any kind of electricity consumer to connect a 

PV system for on-site consumption and feeding the non-

consumed electricity to the grid and receiving value for it. In 

the German model a premium tariff for self-consumed 

electricity is applied making the prosumers who self-

consume even more profitable than with the awarded FiT 

scheme (this is applicable only for rooftop PV systems). 

This is so because prosumers earn premium tariff for the 

energy self-consumed with the remuneration being even 

higher if the rate of self-consumption is more than 30 %. 

Additionally, a feed-in tariff is given for the energy fed into 

the grid but at a lower rate. For both, premium and feed-in 

tariff, a degression rate is applicable starting from the year 

2012 which lasts for 20 years. The basic degression rate is 9 

%  but it may be adjusted based on the aggregate PV 

installed capacity of the previous year [13].  

In some areas in Italy, a specific self-consumption scheme 

named “Vth Conto Energia” has been introduced since 2012 

which is similar to the German scheme [11]. It is known as 

‘self-consumption premium’ combining FiT and self-

consumption elements in order to favour direct 

consumption. This scheme provides FiT to compensate the 

excess generation and premium tariff for the self-

consumption. Hence, prosumers under this scheme have two 

sources of income: one from the excess generation which is 

compensated at FiT level and one from the net electricity 

consumed at premium tariff. A case study for a residential 

prosumer in Italy is described below which shows the 

benefits of this scheme compared to the standard FiT 

scheme. In TABLE II the assumptions made for this 

particular case are presented and in Fig.  2 the cash flow 

with and without premium self-consumption scheme is 

shown.  

 
TABLE II 

ASSUMPTIONS MADE FOR A RESIDENTIAL PROSUMER IN ITALY [14]. 

Residential Prosumer 

Yearly consumption 3500 kWh 

Yearly production 3300 kWh 

30% instantaneous self-consumption 990 kWh 

70% of production injected to the grid 2310 kWh 

Electricity withdrawn from the grid 2510 kWh 

Self-consumption premium 0.16 €/kWh 

Feed-in-Tariff 0.237 €/kWh 

Electricity price 0.203 €/kWh 

 

 

 

Fig.  2. Average residential yearly cash flow balance (with the assumptions 

shown in TABLE II) with and without self-consumption for Italy [14]. 

It is obvious that with the standard FiT scheme the 

prosumer benefits from the difference between the grid-

injected energy and the electricity consumed. This can be 

seen from Fig.  2 where the red colour represents the 

incomes from the FiTs and the blue colour shows the 

electricity payments. On the other hand, prosumers who 

self-consume benefit from self-consumption premium tariffs 

(orange colour), FiTs (red colour) and savings from their 

electricity bill (white box with red border). Consequently, in 

the case of self-consumption the total earned balance is by 

about € 120 higher than in the case with the standard FiT 

scheme. 
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B.  Price-based DSM 

Price-based DSM programs which are an alternative to 

the traditional flat tariffs, include Critical Peak Pricing 

(CPP), Real-Time Pricing (RTP) and the most common 

Time-Of-Use (TOU) tariffs [15]. The latter provides 

certainty to both, customers and utilities about the price of 

energy consumption at different periods of the day. 

Therefore, consumers and utilities get the advantage of risk-

averse attitude to price uncertainties due to fuel price 

adjustments etc. On the other hand, RTP provides the most 

direct and efficient Demand Response (DR) program but 

with the risk of uncertainty in prices. For this program, most 

residential consumers need to upgrade their appliances with 

automated smart controllers to defer their operation during 

high prices [15]–[17].  

The development of a healthy DSM will benefit the 

utilities in the form of reduction in the generation costs and 

increase in operation efficiency. In effect, less balancing 

issues are expected and thus lower transmission and 

distribution (T&D) investments are required. However, in 

order to achieve a balanced DSM scheme it is necessary to 

change the existing flat tariffs to TOU tariffs in order to 

provide the necessary monetary incentives for domestic 

consumers to invest in smart appliances and effectively 

manage their loads. Tariffs should be carefully studied prior 

to implementation since with a simple transition from flat 

tariffs to TOU a new peak load at cheaper price periods can 

be created with negative effects [18].  

The following section presents an overview of the current 

situation in Cyprus for an average household consumption 

in relation with the PV production. 

III.  ELECTRICITY DEMAND VERSUS PV PRODUCTION 

It is essential to know the exact profiles of prosumers in 

order to analyze the existing situation in Cyprus. This will 

help to identify any problems and limitations giving us the 

required data for the successful development of an 

optimized net metering scheme using a time of use tariff 

model.   

PV systems produce energy during the day converting 

sunlight into electricity. In Cyprus, the energy produced 

from PV systems matches with the total electricity peak 

demand (including industry, commercial and residential 

sector) during the summer period because of the extensive 

use of air-conditioning for cooling (Fig. 3 (a)). On the other 

hand, in the winter there is a load shift due to the switching 

off of the air-conditioning systems and more use of electric 

heating during the night thus shifting the peak period from 

day to  night and so the electricity demand does not match 

the PV energy production (Fig. 3 (b)). In such operating 

conditions, net metering is using the grid as the "storage 

system", injecting the excess energy into the grid for use by 

other customers. Wide deployment of PV without careful 

planning will lead to operational complexities. 

 

 

 
(a) 

 

 
(b) 

Fig. 3  Daily average of electricity demand (including industrial, 

commercial and residential sector) plotted with the PV energy produced for 

a day during: (a) Summer, (b) Winter (Data provided by TSO - Cyprus and 

Photovoltaic Technology Group – University of Cyprus). 

The correlation coefficient between the produced 

electricity from PV and the electricity demand confirms the 

aforementioned. It shows a strong relationship for the 

summer period while in the winter this relationship is weak 

(TABLE III). This confirms that the energy produced from 

PV systems matches with the electricity demand in Cyprus 

during the summer. 

 
TABLE III  

Correlation coefficients for PV energy production and total Electricity 

Demand. 

Season Period Correlation coefficient 

Summer 
Before 2010 0.651 

After 2010 0.664 

Winter 
Before 2010 0.182 

After 2010 0.195 

 

The following figures represent the average domestic 

consumption and the PV production split in three categories: 

winter, autumn/spring and summer per weekdays and 

weekends. These periods are defined from the Electricity 

Authority of Cyprus (EAC) as follows:  

 Winter: December to March 

 Autumn/Spring: April, May, October, November 

 Summer: June to September. 



 5 

More specifically, Fig. 4 and Fig. 5 show the 

consumption profile for the winter and autumn/spring 

periods respectively. It is clear that the produced energy 

peak is at around 12:00 whereas, the consumed energy peak 

is after 19:00 when the PV produced energy is zero. During 

the summer period (Fig. 6) similar pattern exists but with 

two peaks, one in the late afternoon and another one at 

around 21:30. Also, the duration of the maximum demand 

lasts longer compared with the other two periods. This is the 

result of customers switching on their air-conditioning 

systems during the night. Consequently, the energy demand 

is at high levels for longer period. 

 

 
Fig. 4. Domestic electricity demand compared with the produced energy 

from a 3 kWp system during winter 2010. 

 

 
Fig. 5. Domestic electricity demand compared with the produced energy 

from a 3 kWp system during autumn/spring 2010. 

 

 
Fig. 6. Domestic electricity demand plotted against the produced energy 

from a 3 kWp system during summer 2010. 

The correlation between the PV energy produced and the 

energy consumed is weak according to the correlation 

coefficient calculation shown in TABLE IV. The correlation 

coefficients are calculated using the Pearson product-

moment correlation coefficient which is defined as the 

covariance of the two variables divided by the product of 

their standard deviations. The sign of the correlation 

coefficient defines the response between the two profiles. 

Positive correlation coefficient signifies that the two profiles 

have a similar pattern and are in phase while negative 

coefficient shows that the two profiles are not in phase. 

Specifically, during winter and autumn/spring periods the 

correlation between the energy produced and the energy 

consumed could be considered as weak for both weekdays 

and weekends. However, it is interesting to note that during 

the weekends the sign of the correlation coefficient changes 

to positive which means that the consumption follows in 

trend the PV production but to a lesser extent. Consequently, 

in the weekends most of the consumers are using their 

residential appliances during daytime in winter and 

autumn/spring period. On the other hand, during the summer 

period stronger correlation is observed compared to the 

other seasons but it is still far below the anticipated result.  

 
TABLE IV  

Correlation coefficients for PV energy production and Average domestic 

consumption 

Period Days Correlation coefficient 

Summer 
Weekdays -0.544 

Weekends -0.337 

Winter 
Weekdays -0.324 

Weekends 0.005 

Autumn/Spring 
Weekdays -0.178 

Weekends 0.126 

 

From the figures it can be seen that during daytime, the 

difference between the produced and consumed energy is 

within the range of 1.25 – 1.8 kWh. This energy is produced 

when it is not actually needed and as a result, it is exported 

to the grid, while during the night customers import energy 

from the grid to cover their electricity needs. To avoid these 

issues and to end up with a WIN WIN scenario for both 

consumers and utilities, various ways for matching the 

electricity demand with the production must be investigated 

and analysed.  

For this reason ten weather stations have been installed 

throughout Cyprus, so that meteorological data are collected 
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and in particular solar irradiance and ambient temperature. 

These data will be used together with other parameters to 

develop a forecasting tool for the anticipated energy from 

the installed PV systems in Cyprus. Energy forecasting is an 

essential tool for the system operators who can use this 

information to optimally affect the generation scheduling to 

meet the energy demand.  

 Moreover, the evolving dynamic tariff model is an on-

going process heavily dependent on the generation mix and 

load profile. In this respect the tariff model that will be 

developed under the SmartPV project will form the basis for 

future work.  

 Finally, smart meters will be installed at the premises of 

300 prosumers participating in the SmartPV project that will 

be fitted with remote data access thus providing a constant 

flow of field data for further work in the field of DSM and 

optimization of the developed dynamic tariff model. 

IV.  CONCLUSIONS 

Worldwide net metering schemes were reviewed which 

highlighted the state-of-the-art in net metering, self-

consumption, and price-based DSM. The parameters which 

influence net metering have been identified in order for 

different scenarios to be examined and analyzed towards 

finding the optimum solution.  

The load profiles of domestic consumers in Cyprus are 

analyzed in detail identifying the seasonal, weekday and 

weekend differences that should be taken into consideration 

for the work undertaken under the SmartPV project.   

Field data from the selected prosumers that will form the 

smart sample of the project together with environmental 

data from ten dispersed meteorological systems will form 

the basis of the real data to be used for the development of 

an optimal net metering system in Cyprus. This optimal 

system may be the WIN WIN case that moves away from 

financial support schemes by adapting the very promising 

market based policy of net metering, for enhancing the 

further penetration of PV systems in the energy mix of 

Cyprus.  
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The scope of the SmartPV project

• Promote higher PV penetration in the energy 

mix of Cyprus by utilizing the market based 

mechanism of net metering 

• Accurate mapping of the prosumers energy 

profile through the use of smart meters

– Develop more accurate tariffs and promote DSM

– Study the prosumers’ behavior (sample of 300 

prosumers)

• Develop an optimized dynamic tariff model

– Fair pricing for all the involved stakeholders
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Motivation

Source: European Commission, PVGIS 

http://re.jrc.ec.europa.eu/pvgis/cmaps/eur.htm

Annual solar potential at 

optimally-inclined PV 

modules: 

> 1900 kWh/m2

The solar irradiation can 

easily be predicted with 

high accuracy even for 

several days ahead → 

utilization of PVs is a must

http://re.jrc.ec.europa.eu/pvgis/cmaps/eur.htm


Hilton Hotel, Nicosia Cyprus - 26/09/2014Nikolas Philippou

Motivation

Source: European Commission, JRC  

 High solar potential

 PV LCOE vs Retail Electricity price 

(2014): 
PV + system costs + V.A.T: ~ 0.10 €/kWh

Grid + Levies + V.A.T: > 0.20 €/kWh 

• Market parity

 Mature market → supporting 

schemes – FiTs are not necessary

Average annual PV 

production at optima-

inclinations: 

> 1600 kWh/kWp
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PV potential in Cyprus

Houses 

with PV 

rooftop 

mountings

PV 

Electricity 

production 

(GWh)

Electricity 

production from 

existing RES 

(GWh) - 2013

Total Electricity 

Production 

from RES 

(GWh)

% of 

Electricity 

demand

3kWp system 

on 

households 

(producing 

around 4832 

kWh)

50,000 241.5

310

551.5 11.6

100,000 483.0 793.0 16.7

150,000 724.5 1034.5 21.8

200,000 966.0 1276.0 26.9

250,000 1207.5 1517.5 31.9

300,000 1449.0 1759.0 37.0

Optimization of net 

metering scheme to 

encourage PV utilization

• PV net metering potential in Cyprus (based on 2020 energy forecasting)

• Cyprus 2020 renewable energy targets:
− Electricity: 16% of electricity demand to 

be met by electricity generated from 

RES
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Net metering scheme in Cyprus

• Net metering < 3 kWp 

• Electricity bill

– is based on the net 

absorption 

• Remaining RECs are 

granted to the utility at 

the last bimonthly 

period April - May

• The total annual charge 

per installed kWp 

(without VAT) is €47.27

Net absorption = Consumption - Production
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Demand Side Management (DSM)
• Two main programs:

– Demand response 

programs/load shifting

– Conservation and energy 

efficiency

• Outcomes:

– Flatten the electricity profile demand

• Reduction on the customers’ electricity bill

• Decrease the operation and maintenance costs (both sides – utilities and 

consumers)

• Decrease carbon footprint and making the whole network more reliable and secure

– Match demand with local production
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Demand Side Management (DSM)
• Price-based DSM

– Critical-Peak Pricing (CPP)

– Time-Of-Use pricing (TOU)

– Real-Time Pricing (RTP)

The network operator will be able to control the demand!!!

Source: VAASA ETT 2014

• 300 prosumers will be 

selected to participate
− 100 In-House-Displays (IHD)  
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Time-of-Use (ToU) tariff
• Reflect the higher cost of 

supply during peak periods 

and the lower cost during 

off-peak periods

• Simplify communication 

system

• Beneficial:

– Customers

– Utilities, network owners, 

suppliers etc.

– Prosumers and utilities 

get the advantage of risk-

averse attitude to price 

uncertainties due to fuel 

price adjustments

Source: Ofgem 
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Process of the project: Dynamic ToU tariff 

model development

• ToU tariff for 

Winter period
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Load profile

ToU blocks
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Process of the project: Dynamic ToU tariff 

model development

• ToU tariff for 

Middle period 

(Autumn and 

Spring)
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Load profile

ToU blocks
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Process of the project: Dynamic ToU tariff 

model development

• ToU tariff for 

summer 

period
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Future work

• Optimization of the Dynamic ToU tariff 

model

• Installation of the Smart Meters and IHD

• Monitoring data and prosumers behavior

– Evaluate the optimized ToU tariff model

– Education of consumers on how to control 

their energy needs - DSM
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Conclusions

• High solar potential + Market parity + 

Optimization of the net metering scheme

– Encouragement for PV utilization

• Utilization of DSM

• The network operator will control the demand
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Thank you!

Nikolas Philippou 

nphili01@ucy.ac.cy
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Goals of the conference

To give emphasis to the importance on research and development for the future of the deregulated electricity sector 

in South-Eastern Europe to present the efforts undertaken by the various academic and research establishments, the 

Industry and the Regulating Authorities and Bodies regarding the electricity sector, to offer a forum for networking 

of academicians and industry professionals in the field for promoting the knowledge of each and their cooperation in 

a wider sense.

A Brief History of DEMSEE 

Written by Professor Thales M. Papazoglou, April 2011, Updated by Urban Rudez, March 2012 and subsequently by George 

Ashikalis in September 2013. 

The annual International Conference on Deregulated Electricity Market issues in South Eastern Europe, known 

as DEMSEE, was established back in 2005 in Iraklio Crete when the first Call for Papers was circulated. The purpose 

of this annual Event, as it was initially stated, is to highlight the importance of Research and Development for the 

future of the Electricity Sector in South-Eastern Europe, in the context of the on-going Electricity Deregulation, and 

to present the efforts undertaken by the various academic and research establishments as well as the industry and the 

Regulators in this field.

 

The first Event was the DEMSEE 2006 organized in Iraklio, Crete Greece, 22 and 23 of March 2006, under the Chair-

manship of Professor Thales M. Papazoglou.

 

It was followed by DEMSEE 2007 organized in Istanbul, 19-20 September 2007, under Co-Chairs: Professor Levent 

Sevgi, and Professor Thales M. Papazoglou.

 

The third year DEMSEE went to Cyprus. DEMSEE 2008 was organized in Nicosia, 22-23 September 2008, under the 

Co-Chairs: Dr Venizelos Efthymiou, Professor Marios Polycarpou, and Professor Thales M. Papazoglou.

 

The 4th DEMSEE was hosted in Serbia. DEMSEE 2009 was organized in Belgrade, 17-18 September 2009, under the 

Co-Chairs: Dr Ninel Cukalevski, and Professor Thales M. Papazoglou. 

The 5th DEMSEE went back to Crete. DEMSEE 2010 was organized in Sitia, 23-24 September 2010, under the 

Co-Chairs: Nikos Petrakis, and Professor Thales M. Papazoglou.  

The 6th DEMSEE visited Slovenia. DEMSEE 2011 was organized by Faculty of electrical engineering, University of 
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Ljubljana, Slovenia under the Chairmanship of Professor Rafael Mihalic. Local organizing committee of DEMSEE 2011 

under the leadership of Urban Rudez was given a great honour by DEMSEE Steering Committee, as DEMSEE event in 

Bled was officially recognized as a milestone and reference for all other DEMSEE events to come. 

The 7th DEMSEE was held in Bucharest, Romania under the Chairmanship of Professor Constantin Bulac and Lucian 

Toma. DEMSEE 2012 was hosted by the University Politehnica of Bucharest.

 

The 8th DEMSEE was held in Cavtat, Croatia in September 2013. DEMSEE 2013 and was organized by the Croatian 

CIGRE Committee. The Conference was chaired by Mladen Zeljko and Ivona Stritof. 

The 9th DEMSEE Conference in Nicosia, Cyprus in September 2014 is expected to be a major event highlighted by 

the recent discovery and verification of massive quantities of natural gas deposits in the Exclusive Economic Zone of 

Cyprus and their importance in electricity production in the area. Other projects in the area such as the electrical 

interconnection of Israel, Cyprus and Greece with an undersea power cable, a Liquifaction Terminal for Gas and prob-

ably a gas pipeline are issues of great interest that will contribute to making DEMSEE 2014 a worthwhile experience.

 

DEMSEE Conferences are duly guided through the years by a Steering Committee of experts in the Electricity Sector. 

Their aims are to facilitate Networking and the Dissemination of Knowledge and Experience in the present practice. 
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DEMSEE 2014 – CONFERENCE PROGRAMME
Wednesday, 24th September 2014

17.30 | 19.00   Steering Committee meeting (Meeting Room 2)
19.00 | 23.00   Sight-seeing within old Nicosia city walls and dinner in a local Tavern
             (Meeting point – Hilton Hotel lobby)

Thursday, 25th September 2014

08.30 | 09.00  Registration - Coffee - Foyer Ballroom B&C

OPENING SESSION
 Ballroom B

Chairmen: George Ashikalis and Antonis Papadakis

09.00 | 09.10  Welcome by the Conference Co-chairmen
            Mr. George Ashikalis and Dr. Antonis Papadakis

09.10 | 09.15  Welcome by the Steering Committee Convener
            Prof. Thales Papazoglou

09.15 | 09.40  Opening Addresses

  The Vice-Mayor of Nicosia
  Ms. Eleni Loucaidou

  H.E. The Minister of Energy, Commerce, Industry and Tourism of the Republic of Cyprus
  Mr. George Lakkotrypis 

  The Chairman of the Cyprus Energy Regulatory Authority
  Mr. George Shammas 

  The Chairman of the Electricity Authority of Cyprus
  Mr. Othon Theodoulou 

  The President of the Cyprus Chamber of Commerce and Industry
  Mr. Phidias Pilides

  The General Manager of the Electricity Authority of Cyprus
  Dr. Stelios Stylianou

09.40 | 10.30  Keynote Speeches

09.40 | 10.05  Keynote Speech 1 
            “The Role of Overhead Lines in the context of the New Energy Policies”
            Prof. Konstantin Papailiou, Chairman, CIGRE Study Committee B2 

10.05 | 10.30  Keynote Speech 2
            “Integrated Road Map for a Sustainable Future”    
            Dr. Venizelos Efthymiou, Chairman, FOSS Research Centre for Sustainable Energy, University of Cyprus 

10.30 | 11.00  Networking Coffee Break - Foyer Ballroom B&C
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PLENARY SESSION
Ballroom B

11.00 | 12.20  ENERGY MARKETS, DEREGULATION AND LEGISLATION 
   Chairmen: George Ashikalis and Antonis Papadakis

11.00 | 11.20  The Effects of the Day-ahead Czech-Slovak-Hungarian Electricity Market Coupling
   by Beata Polgari, Péter Sorés, Daniel Divényi and David Raisz
   Department of Electric Power Engineering, Budapest University of Technology and Economics, Hungary

11.20 | 11.40  SimPowerSystem – A Multi-user Simulation of Power Plant Investments and Electricity Markets
   by Adam Gyalay-Korpos, Attila Török, Bator Tallér, Daniel Divényi, David Raisz
   Department of Electric Power Engineering Budapest University of Technology and Economics,
   Hungary
   
11.40 | 12.00  Crete Regional Innovation Council policy framework on Energy and its strategic and research aims
   by Nikos Petrakis and Stavros Kampelis (presenter: Antonis Tsikalakis)
   Energy Team of the Crete Regional Innovation Council, Crete, Greece

12.00 | 12.20  Modeling Power Plant Investments and their Long-Term Impacts on the Hungarian Electricity Market
   by Kristof Hackel, Daniel Divényi and David Raisz
   Power Systems and Environment Group, Department of Electric Power Engineering, Budapest  
   University of Technology and Economics, Hungary

12.20 | 14.00  Networking Lunch - Room Kantara

PLENARY SESSION
Ballroom B

14.00 | 15.30   Round Table discussion on 
  “The role of the prosumer in the energy future of Cyprus, a lesson for all”
  Coordinated by Dr. Venizelos Efthymiou, Chairman, FOSS Research Centre, University of Cyprus

  Participants:  
  · Mr. Constantinos Eliopoulos, Member of the Cyprus Energy Regulatory Authority
  · Dr. Stelios Stylianou, General Manager, Electricity Authority of Cyprus 
  · Mr. Ole Gjerde, Senior Advisor, Statnett, Norway 
  · Mr. George Georgiou, President of the Cyprus Association of Renewable Energy Enterprises (SEAPEK)

15.30 | 15.35   Closing Comments by the Session Coordinator

16.00 |   Departure for a tour to Limassol and Gala Dinner at a Beach Restaurant - Hotel Entrance

23:30 |   Return to Nicosia
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Friday, 26th September 2014

PLENARY SESSION
Ballroom B

Chairmen: George Ashikalis and Antonis Papadakis

09.00 | 09.25  Keynote Speech 3
  “Future operational challenges due to changes in the electricity supply business since the early 1990’s”
   Ben Li, President, Ben Li Associates, Canada

09.25 | 09.50  Keynote Speech 4
  “The development of Cyprus’s strategic plan for RES-E promotion: From feed-in tariffs to net-metering  
  and auctioning supporting schemes”
  Dr. Andreas Poullikkas, Professor, Cyprus University of Technology

PARALLEL SESSIONS 
09.50 | 11.10 POWER SYSTEM OPERATION AND   POWER SYSTEM COMPONENTS I
  CONTROL SESSION I
  Ballroom B      Ballroom C
  Chairmen: Rafael Mihalic and Waldemar Dolega  Chairmen: Urban Rudez and David Raisz
                                                      

09.50 | 10.10 The Power Quality Monitoring for Transmission  Mapping HV Insulators’ Pollution in the
  System in Liberalized Environment   Mediterranean Island of Crete
  by Ninel Cukalevski, Jovica V. Milanovic, and Math H. J. Bollen  by D. Pylarinos, K. Siderakis, N. Mavrikakis
  Mihajlo Pupin Institute, University of Belgrade, Serbia and E. Thalassinakis
         Islands Network Operations Department,  
         Hellenic Electricity Distribution Network  
         Operator S.A., Greece

10.10 | 10.30 Future  SCADA Systems for Smart Grids based   Electrical Design and Installation on
  on Cloud Computing     Offshore Submersible Drilling Rigs
  by Berthold  Bitzer     by Michael Kalathas and Antonis P. Papadakis
  South Westphalia University of Applied  Science,  Department of Electrical Engineering,
  Automation Technology Department,    Frederick University, Cyprus
  Campus Soest,  Germany

10.30 | 10.50 SUSTAINABLE – Smart Distribution System   Capability of Doubly-fed Motor-Generator
  OperaTion for  MAximising the Integration   in Island Operation
  of RenewABLE Generation    by Valentin Azbe and Rafael Mihalic
  by Nikolaos Hatziargyriou, Aris Dimeas,   Faculty of Electrical Engineering,
  Kostas Kaousias, Stefanos Kokkinelis, George Korres,  University of Ljubljana, Slovenia
  Pantelis Kourelis, Grigoris Mparbayiannis, 
  Stavros Papathanassiou and Eirini Stavropoulou
  Hellenic Electricity Distribution Network Operator
  Institute of Communications and Computer Systems – 
  NTUA, Athens, Greece

10.50 | 11.10 The Reserve Market Enabled Load Frequency   Comparison of HPS and LED technology for
  Control System for the SEE TSO   street lighting applications
  by Goran Jakupovic, Ninel Cukalevski and   by Marios Georgiou and Alexis Polycarpou
  Nikola Obradovic      Department of Electrical Engineering, 
  Mihajlo Pupin Institute, University of Belgrade, Serbia Frederick University, Cyprus

11.10 | 11.40 Networking Coffee Break - Foyer Ballroom B&C
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PARALLEL SESSIONS 

11.40 |13.00 POWER SYSTEM PLANNING AND ANALYSIS POWER SYSTEM COMPONENTS II
  Ballroom B      Ballroom C
  Chairmen: Spyros Petousis and    Chairmen: Valentin Azbe and
  Georgios E. Chalampalakis    Kostas Kaousias
 
11.40 | 12.00 Estimation of Low Voltage Line Losses Considering  Lifetime Cost Sensitivity Assessment on
  the Presence of Distributed Generation   Optimal Core-form Power Transformer Design
  by David Raisz and Jozsef Kiss    by Péter Sorés, Tamas Orosz
  Power Systems and Environment Group,   and Istvan Vajda
  Department of Electric Power Engineering   Department of Power Engineering,
  Budapest University of Technology and Economics,  Budapest University of Technology
  Hungary      and Economics, Hungary

12.00 | 12.20 Frequency Analysis of the Isolated System   Power transformers management
  of Cyprus.       in the power system of Crete
  by Zenonas A. Achillides and Christakis Hadjilaou by Kiriakos Siderakis, Dionisios Pylarinos
  Operation and Maintenance Department,   and Emmanuel Thalassinakis
  Electricity Authority of Cyprus,     High Voltage Laboratory, Department of
  Transmission System Operator of Cyprus,  Electrical Engineering, Technological Educational
  Cyprus       Institute of Crete, Greece

12.20 | 12.40 SSSC Three Phase Current Model for Distribution  Information System Supporting Accounting
  Networks Power Flow Calculation   Business Processes in Energy Industry
  by Jerneja Bogovic and Rafael Mihalic   by Boris Golub, Ivan Fucek,
  Laboratory of Electric Power Supply,   Dordana Milicic and Nela Bilcar
  Faculty of Electrical Engineering, Slovenia.  KONCAR -Power Plant and Electric
         Traction Engineering Inc, Croatia
         HOPS-Croatian Transmission System 
         Operator, Croatia

12.40 | 13.00 Low Voltage Distribution Network Planning   Design and analysis of a 10 MW solar powered
  Based on Stochastic Modeling Approach   grid connected plant in Cyprus
  by Marko Kolenc, Igor Papic and Bostjan Blazic  by Marios P. Charalambous
  Faculty of Electrical Engineering, University   and Antonis P. Papadakis
  of Ljubljana, Slovenia     Department of Electrical Engineering, 
         Frederick University, Cyprus

13.00 | 14.40 Networking Lunch - Room Kantara
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PARALLEL SESSIONS 

14.40 |16.00 RENEWABLE ENERGY SOURCES   POWER SYSTEM COMPONENTS III
  AND ENERGY EFFICIENCY I   
  Ballroom B     Ballroom C
  Chairmen: Ninel Chucalevski   Chairmen: Alexis Polycarpou
  and Berthold Bitzer    and Nicholas Christofides

14.40 | 15.00 Selected aspects of energy efficiency in Poland Assesment of Field Aged Composite Insulators’
  by Waldemar Dolega                                     Condition in Crete               
  Institute of  Electrical  Power  Engineering;  by N. Mavrikakis, Kiriakos.Siderakis, 
  The Wroclaw  University of  Technology,  D. Pylarinos and E. Koudoumas
  Wroclaw, Poland    High Voltage Laboratory, School of Electrical & 
        Computer Engineering, Faculty of Engineering, 
        Aristotle University of Thessaloniki, Greece

15.00 | 15.20 A comparison of different solar radiance  Modeling and Dynamic Simulations of
  sensors for photovoltaic applications  Sympathetic Interaction between Parallel
  by Fotis Mavromatakis, Yannis Franghiadakis,  Connected Transformers
  Georgios Chalampalakis and Frank Vignola by Urban Rudez and Rafael Mihalic
  Department of Electrical Engineering,   Faculty of Electrical Engineering, University of
  School of Applied Sciences, Technological  Ljubljana, Ljubljana, Slovenia
  Educational Institute of Crete, Heraklion, Greece

15.20 | 15.40 Shadow effects on photovoltaic modules Identification of Synchronous Generator Parameters 
  by Georgios E. Chalampalakis,   by a Decoupled Brute-Force Search
  Yannis Franghiadakis and Fotis Mavromatakis Using a Linearised Model
  Department of Electrical Engineering,   by Gorazd Bone, Urban Rudez,
  School of Applied Sciences, Technological  Jerneja Bogovic and Rafael Mihalic
  Educational Institute of Crete, Heraklion, Greece Faculty of Electrical Engineering, University of
        Ljubljana, Ljubljana, Slovenia

15.40 | 16.00 Generating electricity utilizing excess water Investigation of a model for solar power prediction
  pressure within the water supply network from photovoltaic systems in Cyprus
  using a hydro-electric generator    by Pokhrel Basanta Raj and Nicholas Christofides
  by Savvas Polykarpou and Nicholas Christofides Department of Electrical and Electronics Engineering,  
        Kathmandu University
         Department of Electrical Engineering, 
        Frederick University, Cyprus

16:00 | 16.30 Networking Coffee Break - Foyer Ballroom B&C
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PLENARY SESSION
Ballroom B

Chairmen: Thales Papazoglou and Antonis Papadakis

16.30 | 17.50 RENEWABLE ENERGY SOURCES AND ENERGY EFFICIENCY

16.30 | 16.50 Smart net metering for promotion and cost-efficient grid-integration of PV technology in Cyprus 

  (SmartPV)

  by N. Philippou , V. Efthym iou, M . Hadjipanayi, I. Papageorgiou, C . Zannettis, M . Delenta, C . Karayiannis,  

  C. Eliopoulos, M. Ioannidou, C. Themistocleous, E. Loucaidou, X. Valanidou, T. Mesimeris and G. E. 

  Georghiou. 

  FOSS Research Centre for Sustainable Energy, PV Technology, Department of Electrical and Computer 

  Engineering, University of Cyprus, Nicosia, Cyprus

16.50 | 17.10 Promotion of PV energy through net metering optimization (PV-NET) : The case of Cyprus

  by I. Koumparou, M. Hadjipanayi, A. Charalambous, O. Kyriacou and G. E. Georghiou 

  FOSS Research Centre for Sustainable Energy, PV Technology, Department of Electrical and Computer 

  Engineering, University of Cyprus, Nicosia, Cyprus

17.10 | 17.30 Transient heat transfer modelling of building elements energy performance

  by Andri S. Pyrgou and Antonis P. Papadakis

  Department of Electrical Engineering, Frederick University, Cyprus

17:30 | 17.50   DEMSEE 2014 Conference Highlights and Closing Comments by the Conference Co-chairman, 
  Dr. Antonis P. Papadakis and Steering Committee Convener, Prof. Thales Papazoglou



Accommodation and Venue Information      
  
Venue
The Conference will be held at the HILTON CYPRUS Hotel in Nicosia, the capital of Cyprus.
 
Nicosia is the largest city in geographical size in Cyprus, with a population of 350,000. Located in the center of the 
island, it is the capital of the Republic of Cyprus.

It has become one of the most important trade and service-providing centres in the area. During the Frankish rule of 
Cyprus, the fortification walls surrounding the old town were built along with many palaces and buildings, including the 
gothic Saint Sofia Cathedral and, Nicosia became the capital of the medieval Kingdom of Cyprus, the seat of Lusignan 
kings, the Latin Church and the Frankish administration of the island. Nicosia is known for its fine museums.

The Archbishop’s Palace incorporates a Byzantine museum containing the largest collection of religious icons on the 
island. Leventis Municipal Museum, the historical museum of Nicosia, revives the old ways of life in the capital since 
the ancient times. Other interesting museums include the Archaeological Museum, the Folk Art Museum, National 
Struggle Museum (witnessing the rebellion against the British administration), Cyprus Ethnological Museum (House of 
Dragoman Hadjigeorgakis Kornesios, 18th century).
 
Participants will also have the opportunity to visit Limassol, the second largest city of the island and see the Kolossi 
Castle and the ruins of ancient Amathus and dine by the seaside. Longer stay visitors can also visit the birthplace of 
Aphrodite in Paphos and enjoy swimming in one of the 49 blue flag beaches of the island.  

Language
English is widely spoken throughout the country and an increasing number of people also speak French and German.
 

Currency - Credit cards
The monetary unit is Euro. Most major credit cards are accepted throughout the island, including American Express, 
Diners’ Club, Euro card, Master card Access and Visa.
Personal cheques are not accepted. Payment in foreign currency is accepted at the current exchange rate of the day 
of the payment. 

Climate
Cyprus has one of the healthiest climates in the world. It is an ideal holiday island with more than 330 days of sunshine, 
mild winters, hot dry summers, clear skies and clean air. Average temperature in Nicosia in September is 26 degrees C. 

Flights to Cyprus
Direct flights to Cyprus are available from most European capitals and other cities to Larnaca International Airport 
and Paphos International Airport.
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Travelling from the Airports to Nicosia

Taxis are available on a 24-hour basis at Larnaka and Paphos International Airports. Please note that taxis can be expen-

sive. Approved taxi fares can be found in the Ministry of Communication and Works website given below.

http://www.cyprusairports.com.cy/docs/guide%20taxi%20service.pdf

Also, an airport shuttle bus service from Larnaka and Paphos International Airports provides a good reliable cheaper 

service to the main cities.

  

Accommodation

Visit Hilton Cyprus to Book a reservation.
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THE EFFECTS OF THE DAY-AHEAD CZECH-
SLOVAK-HUNGARIAN ELECTRICITY MARKET 

COUPLING 
 

Beáta Polgári*, Péter Sőrés, Dániel Divényi and Dávid Raisz 
 

Keywords: CZ-SK-HU market coupling, Electricity market coupling, Day-ahead power 
exchange, Regional electricity market 
 

Department of Electric Power Engineering, Budapest University of Technology and 
Economics, Hungary 
 
 
 
ABSTRACT 
Market coupling is a current issue in Europe moving towards the Internal Electricity Market 
prescribed by the second and third EU energy packages. As part of this process, Hungary was 
coupled to the already existing market coupling of the Czech Republic and Slovakia on 
September 11, 2012.  Since then, the market transients could be decayed after the coupling, 
giving ground to an analysis of the effects of this coupling. The paper contains analysis of the 
effects of the CZ-SK-HU electricity market coupling focusing on price changes, ATC 
utilization, and Social Welfare variation. As the extension of this coupling is close, the paper 
also aims to give an analysis regarding the start of the integrated CZ-SK-HU-RO day-ahead 
electricity market.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person 
Beáta Polgári, 18, Egry József Street, Budapest H-1111, Hungary, Tel: +36203794007, 
Email: polgari.beata@vet.bme.hu   
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SIMPOWERSYSTEM – A MULTI-USER SIMULATION 
OF POWER PLANT INVESTMENTS AND 

ELECTRICITY MARKETS 
 

Adam Gyalay-Korpos, Attila Török, Bator Tallér, Daniel Divényi and 
David Raisz* 
 

Keywords: CZ-SK-HU market coupling, Electricity market coupling, Day-ahead power 
exchange, Regional electricity market 
 

Department of Electric Power Engineering Budapest University of Technology and 
Economics, Hungary 
 
 
ABSTRACT 
In order to provide a deeper insight into the structure of deregulated electricity markets, we 
decided to create a software simulation tool. The goal of this project was to design a 
multiplayer game that demonstrates the motivation behind power plant investments and the 
mechanism of energy trading. In this turn based game, every player has to make decisions 
about investing in power plants, by choosing the technology and the construction site. The 
produced electricity of the power plants can be sold on a pool-based market, where players 
place the combination of quantity and price as an offer. The software is written in Java 
language. The creation of the software has begun in spring 2013, a nd is scheduled to be 
completed, with all the testing and the evaluation of the operation, in summer 2014. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person 
Dr. Dávid Raisz, associate professor, Department of Electric Power Engineering, Budapest 
University of Technology and Economics, H-1111 Budapest, Egry Jozsef u. 18. 
raisz.david@vet.bme.hu         
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CRETE REGIONAL INNOVATION COUNCIL 
POLICY FRAMEWORK ON ENERGY AND ITS 

STRATEGIC AND RESEARCH AIMS 
 

Nikos Petrakis* and Stavros Kampelis 
 

 

 
Energy Team of the Crete Regional Innovation Council, Crete, Greece 
 
 
ABSTRACT 
The research and innovation associated with the future of the energy market, particularly on 
non‐interconnected islands of the East Mediterranean such as Cyprus and Crete, must be 
targeted. It must be placed in the context of a well‐thought‐out regional policy on energy and 
electricity production that exploits the comparative advantages of these areas, overcomes the 
weak points, and serves the aims of EU energy policy. A major opportunity in this direction 
is the EU decision to implement the Smart Specialisation Principle, according to which 
available resources are focused on sectors and actions where there is a co mparative 
advantage and where there is prospect for growth for each Region. In this context, the Energy 
Team of the Crete Regional Innovation Council has set out a policy framework on Energy 
and its strategic and research aims, including the following: 
• First, the true rate of energy consumption in Crete is determined, not just that of current 
electricity production as is usually the case, and the corresponding CO2‐equivalent emissions 
are calculated. Total annual energy consumption is approximately 10,800 GWh against 3,000 
GWh of electricity produced by the Public Power Corporation (DEI), while total IPCC 
emissions are estimated at 4,600,000 tn CO2. 
• The special characteristics of the system in Crete are also determined (e.g. comparative data 
on high electricity production costs, comparative advantages, strong and weak points, etc.), 
for the implementation of a new energy policy which will, in the long term, end Crete’s 
dependency on imported fuel, while adhering to Greek commitments in the framework of EU 
aims.   
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person 
Nikos Petrakis, Energy Team of the Crete Regional Innovation Council, Crete, Greece 
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MODELING POWER PLANT INVESTMENTS AND 
THEIR LONG-TERM IMPACTS ON THE 
HUNGARIAN ELECTRICITY MARKET 

 
Kristof Hackel, Daniel Divényi and David Raisz* 
 

Keywords: Hungarian Electricity Market, Long-term Model, Market Behavior, 
Matlab, Power Plant Investments, Simulation. Net Present Value, Supply, Demand 
 

Power Systems and Environment Group, Department of Electric Power Engineering, 
Budapest University of Technology and Economics 
 
ABSTRACT 
In this paper a model is presented that was created by the authors to simulate the long-term 
behavior of electricity markets. The model is able to capture the main attributes of the 
interaction between continuous changes in supply-demand and electricity prices and it is able 
to make estimation about changes in the overall composition of supply side in the long run. 
The model has been implemented in MATLAB environment and it was applied to the 
Hungarian electricity market by specifying the model’s initial and exogenous variables 
according to Hungarian wholesale electricity prices, types of generation units and the amount 
of consumption. Results of the simulation with the aforementioned specialization are 
presented to illustrate the possibilities of the model.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person 
Dr. Dávid Raisz, H-1111 Budapest, Egry József u. 18, V1.building 4th floor, room 411 
Phone: +36-1-463-3025, email: raisz.david@vet.bme.hu     
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THE POWER QUALITY MONITORING FOR 
TRANSMISSION SYSTEM IN LIBERALIZED 

ENVIRONMENT  
 
  
Ninel Čukalevski*1, Jovica V. Milanović2 and Math H. J. Bollen3  
 
Keywords: Power quality, Power Quality Monitoring (PQM), Transmission system 
performance  
 
1 Mihajlo Pupin Institute, University of Belgrade, Serbia 
 
2 University of Manchester, Manchester, UK   
 
 3 Luleå Univ. of Technology, Lulea, Sweden   
 
ABSTRACT 
Monitoring of voltages and currents gives the network operator information about the 
performance of their network, both for the system as a whole and for individual locations and 
customers. There is also pressure from the customers and the regulatory agencies to provide 
information on t he actual power quality level. Developments in enabling information 
technology have made it possible to monitor at a l arge scale and to record virtually any 
parameter of interest. The CIGRÉ/CIRED Join Working Group (JWG) started work with the 
aim to address the application aspects of power-quality monitoring, in particular what and 
where to measure, how to measure and how to handle recorded data. This paper summarises 
major results of the JWG, provides recommendations with respect to power quality 
monitoring depending on identified objectives of monitoring. Part of findings acquired 
through the international survey are presented here as an illustration with a focus on 
transmission networks.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person 
 N. Cukalevski is with Mihajlo Pupin Institute and University of Belgrade, Belgrade, Serbia 
(e-mail: ninel.cukalevski@pupin.rs).         
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FUTURE SCADA SYSTEMS FOR SMART GRIDS 
BASED ON CLOUD COMPUTING 

 
  
Berthold Bitzer* 
 
Keywords: SCADA, Cloud Computing, Smart Grids 
 

South Westphalia University of Applied Science Automation Technology Department 
Campus Soest - Germany 
 
 
ABSTRACT 
Today, the topics Smart Grids and Cloud Computing are discussed on conferences all over 
the world. Mostly the interfacing with the existing power system and the environment of 
liberalized energy market are the focus of such papers. Virtual power plants, negative control 
energy are such cloud computing applications. The paper has another aspect, a concept for 
complex automation systems for smart grids based on cloud computing. Future Smart Grids 
will deliver a lot of data. These data have to be processed, analyzed and stored. Cloud 
Computing may help to make the computing resources and data storages as cheap as 
possible. Cloud Computing is a change in the computing paradigm. The important 
advantages are the available resources if you need it w ithout high investment costs. The 
combination of SCADA technology and Cloud Computing results in cost saving, higher 
system redundancy and availability. On the other side there is a security problem by 
migration of additional SCADA systems into the cloud environment. The paper describes a 
feasibility study and a demonstrator for smart grid SCADA systems based on c loud 
computing. These SCADA systems should also include advanced control components as load 
forecasting and systems calculations. So data from the simulation study of the plant are used 
and may define the components of renewables, storage options, load management and the 
corresponding load parameters.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person   
Berthold Bitzer is with Mihajlo Pupin South Westphalia University of Applied Science 
Automation Technology Department Campus Soest - Germany (e-mail: Bitzer@fat-soest.de).  
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SUSTAINABLE – SMART DISTRIBUTION SYSTEM 
OPERATION FOR MAXIMIZING THE 
INTEGRATION OF RENEWABLE GENERATION 
 
  
Nikolaos Hatziargyriou, Aris Dimeas, Kostas Kaousias*, Stefanos 
Kokkinelis, George Korres, Pantelis Kourelis, Grigoris Mparbayiannis, 
Stavros Papathanassiou and Eirini Stavropoulou 

 
Keywords: Cloud Principle, Distributed Generation, Smart Grids, Renewable Energy 
Sources Integration. 
 
 

Hellenic Electricity Distribution Network Operator Institute of Communications and 
Computer Systems – NTUA, Athens, Greece 
 
 
ABSTRACT 
The SuSTAINABLE project, which is funded under the 7th Framework Programme for 
Research and Technological Development (FP7) and connects 8 partners, will develop and 
demonstrate a new operation paradigm, leveraging information from smart meters and short-
term localized predictions to manage distribution systems in a more efficient and cost-
effective way, enabling a large-scale deployment of variable distributed resources. In order to 
fully realize the vision of the SuSTAINABLE concept, a novel control and management 
architecture is developed that addresses the distribution system as a whole. The main 
objective of this architecture will be to allow large scale integration of DER and improve the 
flexibility and reliability of the system. The SuSTAINABLE concept will also be tested for 
proof-of-concept, exploiting laboratory infrastructure from the partners and small real test 
systems, and validation on a large scale demonstration site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person   
Kostas Kaousias, 29, C halkokondyli Street, Athens 10432, G reece, Tel: 00302105218555, 
Email: k.kaousias@deddie.gr              
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THE RESERVE MARKET ENABLED LOAD 
FREQUENCY CONTROL SYSTEM FOR THE SEE 

TSO 
  
Goran Jakupović*1, Ninel Čukalevski1 and Nikola Obradović2 
 
Keywords: AGC, Balancing, LFC, SMM Block, Reserve sharing 
 
 
1Mihajlo Pupin Institute, University of Belgrade, Serbia 
 
2Elektromreža Srbije EMS, Serbia  
 
 
ABSTRACT 
In the recent decade numerous changes emerged in the South East Europe (SEE) power 
systems, changes that can be characterized among other with the increasing penetration of 
distributed generation, renewables and interconnection expansion and consequently higher 
power exchanges. More importantly these were accompanied by electricity market 
liberalization. In coordination with ENTSO-E and Energy Community the market also 
developed, currently in a direction of balancing market with exchange of reserves. On this 
way first possible application is joint use of tertiary reserves (replacement reserves), as the 
simplest one to implement. Traditional LFC/AGC systems can’t fully support such a market 
set-up. The newly developed AGC/SMM system for the one SEE TSO intended for reserve 
monitoring and exchange is just a step toward the Regional Balancing Market. This system 
will be described in detail in the paper, with its architecture, functionality and IT aspects 
presented, and will be illustrated with the part of its operational HMI. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person   
 N. Cukalevski is with Mihajlo Pupin Institute and University of Belgrade, Belgrade, Serbia 
(e-mail: ninel.cukalevski@pupin.rs).             
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MAPPING HV INSULATORS’ POLLUTION IN THE 
MEDITERRANEAN ISLAND OF CRETE 

  
Dionisios Pylarinos*1, Kiriakos Siderakis2, Nikolaos Mavrikakis3 and 
Emmanuel Thalassinakis1  
 
Keywords: High voltage, Insulator, Pollution, ESDD, Power network, Map, 
Transmission line, Marine, Island, Fault 
 
 
1Islands Network Operations Department, Hellenic Electricity Distribution Network Operator 
S.A., Greece   
 
2High Voltage Laboratory, Department of Electrical Engineering, Technological Educational 
Institute of Crete  
 
3High Voltage Laboratory, School of Electrical & Computer Engineering, Faculty of 
Engineering, Aristotle University of Thessaloniki, Greece  
 
 
 
ABSTRACT 
The reliability of High Voltage insulators is rather important for power systems, as they are 
scattered throughout the network and a single insulator fault may lead to an excessive outage. 
The performance of outdoor insulators is strongly correlated to local operating conditions 
with the experienced pollution being a factor of critical importance.  T herefore, pollution 
mapping is essential for providing improved insulator selection, installation and maintenance. 
The Cretan network provides a rather interesting case study as it suffers from intense marine 
pollution due to its coastal development and the geographical and environmental conditions. 
A variety of remedies have been employed over the years to cope with the problem. In this 
paper, service experience, pollution measurements and geographical and environmental data 
are considered in order to map the experienced pollution. Overall results and discussion 
provide a detailed insight on the pollution problem experienced in the island’s network. 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person   
 Dionisios Pylarinos, dpylarinos@yahoo.com, Hellenic Electricity Distribution Network 
Operator S.A. (HEDNO), Terma Kastorias Str, Katsambas, 71307, Iraklion, Greece    
                   12  



ELECTRICAL DESIGN AND INSTALLATION ON 
OFFSHORE SEMI-SUBMERSIBLE DRILLING RIGS 

  
Michael Kalathas and Antonis P. Papadakis* 

 
Keywords: Semisubmersible rig, Offshore Electrical Services, Wiring Regulations, 
Cables, Transformers, Power Sources, Offshore Platforms, Oil & Gas Industry 
 
 
Department of Electrical Engineering, Frederick University, Cyprus 
 
 
 
ABSTRACT 
The electrical design in offshore, oil and gas environments has many restrictions and 
parameters such as weather conditions, size of rig in terms of productions and crew, 
resilience in power supply, different working and living/accommodation environments, 
distance from shore and cost of installation. This paper scope is to study the regulations 
developed to guide engineers to design based on these restrictive factors, the electrical 
systems in offshore oil and gas environment, such as a semisubmersible drilling rig and 
familiarize the reader how these regulations affect the system design, equipment protection, 
cable types, general installation and installation in hazardous areas. Such regulations and 
standards are (a) lighting Regulations such as ‘BS EN 12464 - Lighting of work places’ and 
(b) LV and HV containment, equipment protection, power and lighting Regulations such as 
‘IEC 61892 1 -7 Mobile and fixed offshore units- Electrical Installations’ and ‘Offshore 
standard DNV-OS-E101, Drilling plants’. Based on t he above regulations, this paper 
produces a guide for offshore electrical services and based on that guide, it produces the main 
and sub-main electrical (LV and HV) layout design, including the load flow calculations with 
the aim of Microsoft Excel and explains throughout the calculations and the parameters 
based on the relevant regulations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person   
Antonis P. Papadakis, 7, Y. Frederickou Street, Pallouriotissa, Nicosia 1036, Cyprus, Tel: 
0035799334791, Email: eng.ap@frederick.ac.cy         
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CAPABILITY OF DOUBLY-FED MOTOR-
GENERATOR IN ISLAND OPERATION 

  
Valentin Azbe* and Rafael Mihalic 
 
Keywords: Doubly fed Motor-Generator, Island operation, Dynamic analysis, 
Modelling, Simulation 
 
 
Faculty of Electrical Engineering, University of Ljubljana, Slovenia 
 
 
ABSTRACT 
Doubly-fed motor-generators in pumped-storage plants are an important part of Slovenian 
electric-power system and it is important to know how these machines are working. This 
paper presents how to model a doubly-fed motor-generator in a pumped-storage plant with 
the possibility of island operation to be included in the computer program for power-system 
dynamic analyses. Control of active and reactive power and frequency control is provided by 
proper control of converter that supplies rotor windings. Due to the application of power 
electronics the converter enables rapid control of the active power and consequently the 
frequency can be effectively controlled. We constructed the model of turbine, turbine 
governor and the model of control of the converter that connects rotor to the network, while 
the model of the machine itself is already internally modelled in the program. Additional 
control blocks are needed for frequency and voltage control of a DFMG in the case of island 
operation. Results of dynamic analyses show that various static characteristics (permanent 
droop) can be applied for a D FMG and that it can keep a stable frequency and a s table 
voltage of the islanded network.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person   
Valentin Azbe, Faculty of electrical engineering, Trzaska 25, 1000 Ljubljana, Slovenia. Tel: 
00386 1 4768 415, Email: valentin.azbe@fe.uni-lj.si            
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COMPARISON OF HPS AND LED TECHNOLOGIES 
FOR STREET LIGHTING APPLICATION 

  
Marios Georgiou1 and Alexis Polycarpou*2 
 
Keywords: Street lighting, LED, HPS, Energy efficiency 
 
 
1 Nicosia Municipality-Technical Department- Electrical/Traffic Light Section 
2 Department of Electrical Engineering, Frederick University Cyprus 
 
 
ABSTRACT 
European Commission recognizes the large amount of energy consumed for lighting, which 
reaches up to15% of the energy consumption in the E.U. Thus, it proposes the creation of 
several initiatives to develop a policy on the subject of public lighting applications in order to 
increase energy efficiency in public lighting and reduce CO2 emissions. The most commonly 
used street lighting lamp in Cyprus at the moment is High Pressure Sodium (HPS). 
Nowadays, systems featuring improved efficiency, increased lifetime and better light 
performance have emerged in the market. This paper provides a detailed investigation and 
comparison of the existing HPS technology and Light Emitting Diode (LED) application for 
street lighting purposes. Theoretical background and operation principles of each of the 
technologies are presented. On site measurements of various devices are carried out in order 
to identify the electrical efficiency of each technology and lighting performance under real 
life conditions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person   
Dr. Alexis Polycarpou, Electrical and Electronic Engineering Department, Frederick 
University Cyprus, 7, Y. Frederickou Str., Pallouriotissa, 1036 Nicosia, Cyprus         
Telephone:+357 22 431355, Email eng.pa@frederick.ac.cy      
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ESTIMATION OF LOW VOLTAGE LINE LOSSES 
CONSIDERING THE PRESENCE OF DISTRIBUTED 

GENERATION 
 

  
Dávid Raisz* and József Kiss 
 
Keywords: Distributed generation, PV systems, Line losses, Clustering, Computer 
simulation 
 
 
Department of Electric Power Engineering, Budapest University of Technology and 
Economics, Budapest 
 
 
 
ABSTRACT 
A significant part of the eligible costs of the utilities is composed of the electrical losses. A 
non-negligible part of these losses is arising on the low voltage (LV) distribution network. 
Without having an intelligent measurement system with remote reading possibility the only 
way to determine the losses in question is to estimate them. There are simple methods that 
usually require simple data as input parameters like line lengths, average cross sections, etc., 
to calculate the approximating losses of the whole network. However, the presence of 
distributed generation (DG), especially household scale PV sets, can highly affect the losses 
of the LV networks. This paper proposes a simple method to take into account the effect of 
the distributed generation on the losses arising on the low voltage distributed network. It is 
also pointed out, that the accuracy of the loss estimation can be increased by clustering the 
feeders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person   
Dr. Dávid Raisz, Egry Jozsef u. 18. V 1 bdg. 4th floor, H-1111 Budapest (Hungary), 
Phone/Fax number: +3614633025, e-mail: raisz.david@vet.bme.hu    
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FREQUENCY ANALYSIS OF THE ISOLATED 
SYSTEM OF CYPRUS  

 
  
Zenon Achillides*1 and Christakis Hadjilaou2  
 
Keywords: Frequency analysis, Isolated system, Renewable Penetration, Under 
frequency load shedding scheme 
 
1 Operation and Maintenance Department, Electricity Authority of Cyprus 
 
2 Operation Department, Transmission System Operator Cyprus 
  
ABSTRACT 
Frequency analysis method is a powerful tool assisting engineers to investigate the ability of 
any electrical power system to regain stability after a large disturbance. In this work the 
ability of the small and isolated electrical system of the island of Cyprus to regain stability is 
investigated under different operating conditions, by utilizing a frequency analysis tool 
developed by the authors.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Contact Person   
Zenonas A. Achillides, 26, T heofilou Aggeli, Anavargos, Pafos 8026, Cyprus, Tel: 
0035799415022, Email: zachillides@cytanet.com.cy      
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SSSC THREE PHASE CURRENT MODEL FOR 
DISTRIBUTION NETWORKS POWER FLOW 

CALCULATION 
 

 
Jerneja Bogovič* and Rafael Mihalič 
 
Keywords: Distribution system, Forward-sweep algorithm, Static Synchronous Series 
Compensator (SSSC), Three phase modeling 
 
Laboratory of electric power supply, Faculty of Electrical Engineering, Slovenia   
 
 
  
ABSTRACT 
One of the possible solutions for increasing transmission capacity, improving voltage 
conditions and/or improving the power quality is including flexible alternating current 
transmission system (FACTS) devices into a network. Before this is realized, however, a 
long road is to be traveled. One of the first steps on this way is the power flow analysis. For 
this, among others, appropriate FACTS devices models are needed. In case the studied 
system is presumed symmetrical, mono-phase representation is justified. Otherwise a three 
phase presentation has to be performed. In the past the static synchronous series compensator 
(SSSC) model for Newton-Raphson (NR) method has been developed. The NR analysis, 
however, is not always suitable for distribution networks due to convergence problems; 
therefore for such cases the SSSC current model for forward sweep algorithm has been 
developed. In the paper the new three phase SSSC current model for the forward sweep 
algorithm is presented. Its application is demonstrated on an IEEE 34 bus test feeder. 
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ABSTRACT 
The paper proposes a distribution network planning method to be used in low voltage (LV) 
networks. Future development of power grids must pursue different goals; the main objective 
of network planning is to determine a technical and economical optimal solution that will 
enable long-term quality electrical supply. Established planning guidelines do not  have 
uniquely determined how the introduction of distributed generation (DG) should be taken 
into account when planning. Further integration of DG should not be limited, despite their 
substantial impact on n etwork performance. The presented method is based on s tatistical 
approach. Due to the fact that LV networks reflect stochastic nature and that the future 
location of DG in the network is usually unknown, the network planning is upgraded using 
Monte Carlo method. With random patterns and repetition of experiments the voltage 
situation in the future can be assessed and thus results of different voltage management 
strategies compared. For the evaluation of the presented planning method, the simulations 
were carried on an actual LV Slovenian distribution network model.  
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ABSTRACT 
In today’s competitive markets there is an ever pressing need for the transformer 
manufacturing industry to improve transformer efficiency and to cut down costs by reducing 
no-load and load losses with improved design. On the other hand, total cost of the production 
of the transformer, its installation and maintenance should also be minimized. The main 
parameters of this economic optimization for the various load environments are represented 
by transformer loss capitalization factors. In this paper a novel method is presented to find 
the optimal transformer design for an investment proposal. Using the loss cost rates, a 
geometric programming based optimization algorithm is applied to find the electrical 
parameters and physical size of the cost optimal transformer. We selected to investigate a 
common power transformer to demonstrate the effect of the capitalization factors to the 
optimal transformer design. 
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ABSTRACT 
A power transformer is probably the most critical component of a substation, since a possible 
failure may result to a long term power outage and the necessary repairs require significant 
time and budget and in some cases cannot even take place on site. The resulting overall cost 
makes power transformer maintenance a critical procedure. Consequently, it is necessary to 
formulate an optimum strategy for performing evaluation measurements, in order to be able 
to detect equipment deterioration, estimate the possibility of a failure and proceed to 
preventive maintenance actions to maintain the desired levels of system reliability. In this 
paper, the investigation and evaluation of a fleet of transformers installed at the power 
system of Crete is presented. Critical components are identified and the implemented 
measurement techniques are presented in an effort to formulate an optimum evaluation and 
measurement strategy.  
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ABSTRACT 
The article gives an overview of information system for energy measurements (horizontal 
exchange between two operators) and accounting data exchange applicable for coordination 
of cross-border and other relevant Transmission System Operator business processes which 
form the basis for the calculation of unintentional deviation of control areas/blocks. First part 
of the article describes business processes as defined in UCTE Operational Handbook Policy 
2: Scheduling and accounting" through the steps from ENTSO-E Implementation Guide for 
Accounting and Settlement. Second part of the article deals with information system 
architecture with an emphasis on describing integration methods used to connect with 
relevant modules of the market management system and other data source information 
systems. Significant details are given on t he modular structure of the information system, 
achieving information system high availability as well as different options available when 
deciding system components used to implement on and run the information system.  
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ABSTRACT 
Cyprus is considered one of the most optimum places of European Union for the utilization 
of grid connected large scale photovoltaic plants. The average daily solar irradiation of 5.45 
kWh/m² is making Cyprus one of the most attractive places for prospective investors at the 
renewable energy market. One of the main aims of this paper is the  design of an optimized 
10 MW grid connected commercial Photovoltaic (PV) system, guiding prospective investors 
for the viability of their investment because Large-scale photovoltaic (PV) plants enable the 
reduction of the PV plant cost per watt of nominal power that is installed. 
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ABSTRACT 
This paper describes selected aspects of energy efficiency in Poland. Analysis of energy 
efficiency in Poland is shown. Technical, economical and market potential of 
energy efficiency in Poland is defined. Analysis and assessment of energy efficiency in 
Poland in technical, economical and environmental aspects is made. Perspectives of 
energy efficiency increase in Poland up to 2020 in context of the implementation of the EU’s 
“3 x 20%” climate package by Poland and national quantitative target for energy 
efficiency by year 2020 are described. Selected technical, economic and legal problems of 
energy efficiency increase in Poland are shown. Conclusions contain analysis of barriers 
and perspectives of development of energy efficiency increase in Poland in the future.  
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ABSTRACT 
Proper and accurate characterization of the solar resources is important for the proper 
development and deployment of electrical or thermal solar energy technologies. The solar 
potential may be monitored by a number of different irradiance sensors (pyranometers, 
pyrheliometers, reference cells etc). Reference cells or photovoltaic modules may be used in 
applications that do n ot require high accuracy. Experimental data from thermopile 
pyranometers are compared to values from a reference cell and crystalline photovoltaic (PV) 
modules. Initial results show acceptable results between thermopile measurements and short 
circuit measurements when the effects of air mass and angle of incidence are considered. The 
reference cell used in the current study underestimates solar irradiance by around 8% at high 
irradiances as compared to values obtained from the thermopile pyranometer. The large data 
set collected over a period of approximately two years is currently under detailed study to 
characterize the effects of a number of parameters upon the solar sensor measurements.   
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ABSTRACT 
In this work the effects caused by the shadowing of consecutive rows in a photovoltaic power 
plant are studied. It is of interest to develop a model to describe the implications to the 
energy production but also to test a model against experimental data. A crystalline silicon 
module and amorphous silicon are utilized to study the shadow effects.  In order to simulate 
different distances between the consecutive rows of a photovoltaic system, an innovative 
structure was developed that can move at six predetermined positions away from a dark 
screen. The electromechanical structure carries two photovoltaic modules side by side along 
with a pyranometer to record the solar irradiance. The mechanical construction was 
implemented after several tests in order to optimize its performance in outdoor conditions. It 
consists of the rails on where the device is able to move with little friction using an electrical 
motor, a programmable logic controller, a data logger and an I-V tracer. Here results from a 
first processing of the available data are presented. Current results are in agreement with the 
theoretical model. A complete study will be possible once data over a year’s period is 
available.  
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ABSTRACT 
The domestic water supply arrives at household premises under pressure and with a variable 
flow rate. The work presented in this paper aims to propose a method that utilizes the energy 
from the incoming domestic water supply using a mechanism specifically designed and 
constructed for this purpose. The pressure and flow rate of the incoming domestic water 
supply will be used as the input mechanical energy to the mechanism which will 
subsequently convert it to electrical energy. The generated electrical energy primarily 
depends on the excessive water pressure flowing through the central pipeline network that 
provides water to residential areas from the primary water board of each city. The work will 
present a preliminary design and construction of the hydro-turbine and the overall 
mechanism setup involving, the connection of the hydro-turbine to the shaft, the water inlet, 
the DC generator, connection to damp/normal load, preliminary testing and difficulties faced. 
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ABSTRACT 
The performance of high voltage insulators utilized in overhead transmission and distribution 
lines is a key factor for the reliability of power systems. Surface hydrophobicity is a material 
oriented property and thus strongly correlated to the aging mechanisms experienced in 
service conditions. Although significant improvement has been achieved from the first 
generation of composite insulators to the third that is available today, there is still a need for 
evaluating the material condition so as to maintain the desired levels of reliability. For that 
purpose, field inspection techniques, such as IR and UV monitoring and leakage current have 
been implemented in service. Laboratory evaluation is also required aiming to obtain reliable 
information regarding the operational efficiency of a group of insulators that are in service. 
In the case of Crete, more than 50% of the installed insulators are composite using Silicone 
Rubber as housing material, with a service age from 2 to 20 years. During this period, no 
flashovers or other insulator faults have been recorded for the SIR insulators. However, their 
operational condition is under concern mainly due to their age. In this direction a program 
has been established, aiming to evaluate the insulator performance and further set the basis 
for the development of an on - line diagnostic technique. In this paper the laboratory 
evaluation procedure adopted for the case of Crete is presented and analyzed.  
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ABSTRACT 
The problem of high inrush current in the transformer is a well-known phenomenon. It is a 
consequence of the magnetization curves of ferromagnetic materials (from which the 
transformer core is made of) being non-linear. Usually, three-phase power transformers are 
connected to the grid through three-phase circuit breakers, where in case of a switching 
maneuver all three phases are connected/disconnected simultaneously. This 
causes unsymmetrical inrush current, which can have a strong impact on the parallel 
connected transformers, already being in operation. This effect is known as sympathetic 
inrush interaction between transformers. In this paper, the phenomenon will be presented 
more in detail and the requirements for the correct transformer modelling will be given. The 
phenomenon will be shown with the simulation results, obtained by a professional power 
system dynamics simulation tool.  
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ABSTRACT 
This paper deals with applying the brute force search algorithm to the problem of identifying 
the parameters of a synchronous generator in terms of a linear I/O (input/output) relation 
model; the input being the field voltage and the output the timsetamped instantaneous 
measurements of electrical quantities at the generator terminal. The complexity of the model 
being identified is such that the model has two coils in the quadrature and two coils in the 
direct axis of the rotor. The generator is assumed to be symmetrically built meaning all the 
stator coils have the same resistance and leakage inductances and their mutual inductances 
have the same amplitudes. The generator is operating in a SMIB (Single Machine Infinite 
Bus) system. The algorithm used for the identification is decoupled in the sense that it 
performs the brute force search algorithm in three stages, varying three sets of parameters in 
order to match three corresponding values or signals. After the completion of the 
identification process we found the generator has various possible sets of parameters that 
correspond to the measured signals. Therefore it is concluded that identification of 
synchronous generator using linear equivalents of electrical quantities will likely not be 
able to correctly identify all the parameters of a synchronous generator.  
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ABSTRACT 
Due to the random nature of solar energy and irradiance, accurate power prediction form 
photovoltaic (PV) systems is always a challenge. The most practical way to overcome this 
challenge is to use reliable meteorological data and incorporate associated uncertainties 
optimally. In this paper, a mathematical model used for solar power prediction for PV 
systems is modelled and the random nature of clouds, as a cloud parameter (index) of the 
specific location, is also integrated. Locally measured meteorological data from Nicosia for 
the year 2012 w ere used for this analysis. Preliminary results have shown that the shape 
parameters of the clouds have a significant role in the power prediction. Model results using 
Matlab are close to the accurate power output from the PV system during a sunny day, i.e. 
less impact from cloud. The comparative study has shown that the mathematical model 
considered can be used for PV power prediction with some modifications.  
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ABSTRACT 
SmartPV is a LiFE+ project that aims to promote higher Renewable Energy Source (RES) 
penetration in the energy mix of Cyprus, by utilizing the market based mechanism of net 
metering and by aiming for higher levels of self-consumption. More specifically the project 
strives to identify ways to achieve optimum penetration of photovoltaic (PV) technology in 
terms of cost and efficiency in order to maximize the benefits of PV market parity in Cyprus. 
Furthermore, the project aims to highlight and understand the impact of smart net metering 
implementation on bi lling options, consumption practices, consumer energy-related 
behaviors and the implied costs/benefits to prosumers, suppliers, producers, network owners 
and operators in Cyprus through employment of demand side management (DSM). Three 
hundred (300) prosumers will be participating in the project providing a credible mix that is 
representative of the situation in the whole of Cyprus. Data related with the energy 
consumption and production will be collected using smart meters and related software, in an 
attempt to optimize the energy mix.  
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ABSTRACT 
In this paper, the PV-NET project is presented with a particular focus on the activities taking 
place in Cyprus. Essentially, a case study for the European south is discussed based on the 
example of Cyprus. The pilot net-metering sites implemented in Cyprus for the needs of the 
project are described. Furthermore, the solar resource and PV potential of the island are 
shown, a preliminary analysis of the data collected from the pilot sites is performed, and the 
first results are presented.  
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ABSTRACT 
Increasing attention to minimize CO2 emissions has triggered researchers to promote energy 
efficiency. New buildings and existing houses comply with regulations and their embodied 
energy value is required to consider pollution levels. The underlying cause of these emissions 
is the buildings’ thermal performance and therefore the envelope in terms of materials and 
thermal mass requires immediate investigation. COMSOL Multiphysics software uses finite 
element analysis calculations in order to deal with multidimensional structures and provide 
accurate results when conduction, convection and radiation are applied. Three dimensional 
modeling using this software with the right boundary conditions will result in the simulation 
of a building, where the materials are chosen accordingly to provide the necessary time lag 
and keep the indoor temperature steady. The model used aims to predict the impact of the 
heat mechanisms in the indoor temperature and create an accurate numerical model. In the 
future, the model could be improved to include more complex geometries, transient analysis, 
phase change materials or abnormalities in boundary conditions.  
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