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l1.Introduction

This report has been prepared by Dr. Costas Papastavros with the assistance of Theodoulos
Mesimeris and Nicoletta Kyt hreotou, Environment Officer s in Environment Service of the
Ministry of Agriculture, Natural Resources and Environment . The Expert Service Provider

The data presented inthis report primarily concern the areas under the effective control of the
Government of the Republic of Cyprus.

The main components of the report are:
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A Share of the Energy Sector and Instititional Specifications

A Energy Supply, Demand and production: evolution and structure

A Impacts and risks of the observed and forecast evolutions

A Financing and investment needs

PART Il + Rational Energy Use (REU)-Renewable Energies (RE): policies, tools, prog ress,

resulting effects, case studies

A RUE and RE Policies

A Instruments and measures to be taken in favour of RUE and RE
A Energy Efficiency Evolution -decoupling

A Renewable Energy evolution

A Existing or expected effects and benefits of RUE and RE

PART Il ¢+ Examples of good practice, case studies

A Content of good practice and case studies

A Examples



PART IV ¢ Proposals for more sustainable energy development
A Summary of under exploited RUE and RE
A Proposals for a sustainable energy development

Annexes



2.PART I: The countryds energy S i
indicators and basic data
2.1. Share of the Energy Se ctor and Institutional
Specificities
2.1.1. T h e Sector 6 s economic wei ght

The most recent data show that during 2005 there was an increase in the rate of economic
growth in this sector?, estimated at 5.3%, compared to 35% in 2004. Generation, transmission
and distribution of electric energy is by far the most important industry of the sector and in 2005
contributed 80.0% to the sectoral value added. Sales of electricity rose by %% and reached
3,9307 million kwh in 2005 from 3,7293 million kWh in 2004. The highest increases were
recorded in the construction and health and social work. In the manufacturing sector, the largest
increases in the usage of electricity were recorded in chemicaland chemical products and metal
products industries. Decreases were observed in the clothing and refined petroleum products
industries. Consumption of electricity by households rose by 8 .9%, for water pumping purposes
by 2.9% and for public lighting by 13 .9%.

Expenditure on fixed assets in the sector dropped to C£621 million from C£95 .6 million in 2004.
Construction works for the extension and reinforcement of the electricity transmission system
and the water supply network accounted for 66 .5% of total investment. Machinery and
equipment accounted for 32.3% and transport equipment for the remaining 1 .2%.

Employment in the sector increased from 1.6 thousand persons in 2004 to 17 thousand in 2005,
which represents less than Q5% of the total gainfully emplo yed population for the production of
the Gross Domestic Product.

Y In Cyprus the sectomlso includes gas and water in addition to electricity

t

u



2.1.2. National energy resources and potential

saving

primary energy supply needs originate from imported cr ude oil and final oil products. The
transport sector consumes almost all the Gasoline and Kerosene imported, and 50% of diesel.
Diesel is also used by all demand sectors. LPG is used in the domestic and services sectors,
whereas coal and fuel oil are usedonly by industry. The principal fuel for electricity generation

is heavy fuel oil. Concerning coal, there are no mining activities in Cyprus, but some small
guantities are imported for cement production; no import restrictions are applied. In general,
solid fuels are not important for Cyprus. No gas is used for energy production in Cyprus, but
studies have been carried out for the examination of import scenarios for the harmonisation with

the requirements of the European Union.

In terms of Renewable Energy2 OUUET Uwpl $2 AOwKIG woOi wUOT 1T wedUOUUazU
energy, and is mainly used for the heating of water. 1% of the energy supply comes from solids,

and is used for industry. 50% of the energy supply is used for transportation, whereas industria |,

residential and tertiary sectors use 27%, 15% and 8% respectively. Oil products, mainly used for
transportation, contribute the most to the net domestic consumption per fuel (80%), with

electricity, solar and coal providing 16%, 2% and 1% respectively. The net domestic
consumption per fuel, gives a total of 1.66 Mtoe (according to 2000 data). With respect to the

installed solar collector per capita. Today, about 690,000 m2 of solar collectors are installed in

Cyprus. Approximately 90% of privately owned houses, 80% of apartments and 50% of hotels

are equipped with solar water heating systems.

2.1.3. Institutional specificities a nd energy

policies

The main institutional sp ecificities regarding energy administrative organization, production
and distribution, market structure the decision making process for energy process and users
associations are the following:

Electricity Authority of Cyprus  (EAC)

Even though the market has been liberalized, at the moment, the only energy provider in
Cyprus is the Electricity Authority of Cyprus, with the exceptions of some industrial units that

are directly consuming fuel for the production electrical energy.



The Electricity Authority of C yprus is an independent, semi government corporation established

under the Electricity Development Law Cap.171 of 1952 in order to exercise and perform

functions relating to the generation and supply of electric energy in Cyprus.

Transmission System Operat or (TSQO)

The basic provisions of the Law regarding the establishment of the Transmission System

Operator are the following:

A

The Transmission System Operator Unit upon the issue of license by the Cyprus Energy
Regulatory Authority (CERA), will be the Transm ission System Operator

The TSO is exclusively responsible for the operation of the Transmission System andhas the
responsibility for the credibility, security and its optimum economic operation and
management. In order to be in a position to operate objedively, the TSO compiles
Transmission and Distribution Rules that regulate the technical characteristics and the basic
operation procedures of the Transmission System

In the framework of operation and management of the electricity market, the TSO compiles
and applies Trading and Settlement Rules, according to which all power trading is carried
out

The TSO prepares studies defining the charges for the connection and use of the
Transmission System by the users. The users of the Transmission System are alsobliged to
sign protocols or enter into agreements with the TSO

The TSO is responsible for the preparation of Demand Forecasts, Total Consumption
Forecasts and Forecasts on the future behaviour of the Transmission System

The TSO is responsible for securing he development and maintenance of the Transmission
System, according to forecasts about its behaviour for the coming decade. For this reason it
studies and prepares the Ten Year Development Plan ofthe Transmission System.

Cyprus Energy Requlatory Authorit v (CERA)

CERA in an independent authority of the Government of Cyprus with executive power and

authorities in the field of energy. Among others, CERA has the power and authority to:

A

A

Give, monitor, enforce, modify or recall permits

Consult the Minister in a Il the issues relevant to electricity



A

A

Ensure that the transfer, distribution, and electricity market regulations, are prepared and
approved in accordance to the relevant legislation

Ensure sufficiency in electric supply
Control prices

Determine quality lev els

Energy Service (Ministry of Commerce, Industry and Tourism)

The Energy Service of the Ministry of Commerce, Industry and Tourism has the overall

responsibility of Energy in Cyprus and specifically for:

A

Monitoring and coordinating the supply and availab ility of sufficient energy capacity for
domestic needs.

Monitoring and participating in the formation of the European Policy for energy issues.

Suggesting ways for the implementation of the European Acquis, assists in the preparation
of Laws, Regulations, Rules etc and implements programmes for their promotion.

Preparing and implementing programmes for energy conservation, the promotion of
renewable energy sources (RES) and the developing of technologies for the utilization of RES

Assisting the Government in the formation of the national energy policy for Cyprus in
coordination with all other bodies involved

Recent evolution in energy policies

The first formulation of Renewable Energy and Energy Conservation Action Plan was

completed in 1985 and revised in 1998. This included the first energy support Scheme for the

sectors of manufacturing industry, hotels and agriculture. In year 2000, the Applied Energy

Centre and the Cyprus Institute of Energy were established. Moreover,

A

A

A

the Electricity Authority of Cyprus (EAC) agreed to purchase electricity generated from RES;
the independent authority of Transmission System Operator (TSO) was set;

procedures have been specified for licensing and interconnection of wind and photovoltaic
installations to the national grid;

an Action Plan (20022010) for RES was formulated;



A the legislative framework for the promotion of RES and conservation of energy (2003) was
established;

A Cyprus Energy Regulatory Authority (CERA) (2004) was instituted;
A New support schemes have been initiated (2004); and
A New Enhanced Support Schemes for RES and RUE (2006) were created.

Support measures have been set and applied for RES (wind energy, biomass, and solar collectors)
as measures of RES promotion.

2.2. Energy supply, demand and production:

evolution and structure

2.2.1. Electricity access

The total of Electricity produced in the government controlled areas of the Republic of Cyprus
(with the exception of those north of the confrontation line where the Cyprus Government does
not exercise effective control) cansists of:

1. The total electrical energy generated by the three Power Stations of EAC
2. The energy produced by Auto -producers
3. The power produced by Independent Power Producers by the use of:

A Renewable Sources of Energy

A Conventional Generating Units

During 2005, only Power Stations of cases 1 and 2 above operated. The total energy produced for
2005 increased to 4376042038 kwh. The total energy imported in the Transmission System,
excluding the losses in the Power Stations and the Transmission System, amounted to
4,102483700 kWh.

The overall production by the three Power Stations of the Electricity Authority of Cyprus was
4,347942740 kWh during 2005 against 4176149000 kWh in 2004. This corresponds to an
increase of 41% compared to the previous year, cowering the total energy demand of the
residential, urban, industrial and rural areas under the effective control of the Government of
the Republic of Cyprus. The Gross Production of 1990 was 1974480 MWh, of which 1,445452
MWh was the actual consumption.



2.2.2. Evolution and structure of energy demand

and production

The evolution of the energy production and demand since 1966 (up to 2006) are presented in

Figure 2.1, whereas the sectoral demand is presented inFigure 2.2.

81 OTotal
Consumption GWh

B Gross
Production GWh

Electricity ('000GWh)

1966 1970 1974 1978 1982 1986 1990 1994

Figure 2.1. Total electricity production and consumption (1966 -2005)
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Figure 2.2.  Total electricity consumption by category (1966 -2005)
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Structure of the enerqgy production

1. Vasilikos Power Station

Vasilikos Power Station, with an installed c apacity of 298 MW (2 x 130 MW Steam Units and 38

MW Gas Turbine Unit) generated in 2004, 1,718062 MWh, which corresponds to 41.14% of the
UOUEOwIi Ol EUUPEPUawWT 1 Ol UEUT Ewi UOOwWUT 1T w UUT OubUaz!l
Station exported, 1,619717 MWh, which corresponds to 41.00% of the total electricity exported

i UOOwWUT T w U0OT OUPUazUw/ Ol Uw2UEUDPOOUS

The thermal coefficient of efficiency of the Steam Units for units generated reached 3945%
whereas the corresponding thermal coefficient of efficien cy for the Gas Turbines reached 2784%.

Moreover, the thermal coefficient of efficiency of the Steam Units, for units exported, reached
37.19% whereas the corresponding thermal coefficient of efficiency for the Gas Turbine reached
24.37%.

2. Dhekelia power station

Dhekelia Power Station, with an installed capacity of 360 MW (6 x 60 MW Steam Units),
generated in 2004, 1967,851 MWh which corresponds to 47.12% of the total electricity generated
f UOOwWUTT w UUT OubPUazUw/ OP1 Uw?2 UE dia Pokyér Statignlekppred, wUOT 1 w!
1,870535 MWh which corresponds to 47.35% of the total electricity exported from the
UO0T OupUazUw/ OPI Uw2UEUDOOUS

The thermal coefficient of efficiency of the Power Station for units generated reached 3126%

whereas the respective coefficient of efficiency for units exported reached 29.71%.
3. Moni power station

Moni Power Station, with an installed capacity of 330 MW (6 x 30 MW Steam Units and 4 x 37.5
MW Gas Turbine Units), generated in 2004, 490236 MWh which corresponds to 11.74% of the
UOUEOwI O EUUPEPUawWIT T O1 UEUI Ewi UOOwWUTT w$ "zUw/ Obi U
exported 460,227 MWh, which corresponds to 11.65% of the total electricity exported from the

U0OT OupUazUw/ OPT Uw2UEUDOOUS

The thermal coefficient of efficiency of the Steam Units for units generated reached 2489%
whereas the corresponding thermal coefficient of efficiency for the Gas Turbines reached 2546%.
Moreover, the thermal coefficient of efficiency of the Steam Units for units exported reached

23.33% whereas the corresponding thermal coefficient of efficiency for the Gas Turbines reached
24.67%.



Growth rates currently evolving and current demand  and production (20152025)

The primary energy production per source in thousands kWh is illustrated in Table 2.1.

Table 2.1. Electricity production and consumption by category, 1966 -2005

The demand for electricity in Cyprus continues to rise. The Cyprus Energy Regulatory
Authority (CERA) and the Transmission System Operator (TSO), which are both regulator s,
have provided data for historic demand and made estimates of future demand up to 2015.Their
projections are based on an analysis of maximum demand on an hourly basis and at different
times of the year. A strong correlation between actual electricity de mand and gross domestic
product (GDP) was identified for the period 1995 to 2005, despite the fact that GDP was not
taken into account in the CERA/TSO analysis. This was then projected based on Ministry of
Finance GDP projections to 2009, and beyond to 20% assuming the same rate of increase in GDP.
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