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1.          Directive 2001/77/EC

Directive 2001/77/EC on the promotion of electricity produced from renewable energy sources in the internal electricity market (OJ L283/27.10.2001)  in its annex sets an indicative target for Greece of covering a part of its gross national electricity consumption
 by 2010 from renewable energy sources (RES) equal to 20,1%, the contribution of large-scale hydroelectric plants being included. This target is compatible with the international commitments of the country resulting from the Kyoto protocol signed in December 1997 within the context of the Rio UN framework agreement on climate change. The Kyoto protocol foresees for Greece a 25%
 increase of CO2 and other gases that aggravate the greenhouse phenomenon by the period 2008-2012 with respect to the base year 1990. Given that in 2010 the gross power consumption in Greece is expected to reach 72 TWh, there is a need for penetration of  renewable energy sources at a level of 14 TWh.

2. Basics of the Greek economy

Greece occupies an area of 132,000 square kilometers, has a population of 10.96 million according to the 2001 census, accounts for 2.8% of the total budget of the EU and 1.5% of the EU gross domestic product and 1.9% of the Eurozone. The per capita gross national product (GNP) amounted in 2002 to Euro 12,000 corresponding to 69%
 of the EU average GNP. During the same year the growth rate as % change of the GNP was 4.1% 

3. Basics of the electrical system for the year 2002

The Public Power Corporation (PPC) was established in 1950 having as a main purpose the production and transmission of electric power. Presently the electricity sector operates under the former Directive 96/92/EC regarding the deregulation of the electricity market (OJ L27/30.1.1997) and the relevant national legislation expressed by Law 2773/1999 "Libe​ralization of the Electricity Market-Regulation of energy policy issues and other provisions" (Government Gazette A 286). PPC has a key role in the Greek electricity market, since it has almost exclusive exploitation rights for the lignite fields and also enjoys a low price for the natural gas.

The electricity consumption in 2002 amounted to 50.6 TWh, with an installed capacity of 11,739 MW of PPC-operated plants and 515 MW of autoproducers and RES generators. The transmission lines in the inter​con​nected system have a length of 10,330 km whereas  the distribution lines extend to 200,989 km. The number of customers served is 6.7 million. The main fuel source was  domestically extracted low-calorific-value lignite (70.3 million tons) which accounts for 59.1% of the total. Oil, mainly used by the power plants of the islands not connected to the mainland system, had a share of 14.0%. Natural gas imported from Russia and Algeria in the form of LNG covered 12.7%. In the same year the large-scale hydroelectric plants yielded 6.3%. Lastly, wind energy, small hydro, biomass and photovoltaics combined, appeared on the scene with 2.4% whereas the net of imports-exports made up the remaining 3%. The capacity in MW of the RES plants added each year and up to the end of 2003, is given in figure 1.
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Figure 1.  Progress of RES installed capacity each year

With respect to the trading of electricity, it should be noted that with the bordering Balkan countries (Albania, FYROM and Bulgaria) there are connections capable of meeting on an annual basis electric power transactions at a level higher than 7% of Greece’s needs mainly from of the surplus of the Bulgarian and Romanian systems. However, re-connection to central European countries participating in the UCTE
 since the war in Yugoslavia
 is still pending. The submersible link with Italy via a 400 kV direct-current cable has a transmission capacity corresponding to 500 MW and was  commissioned in 2002
. Further connections with FYROM and Turkey are under construction.

The annual rate of increase in demand for electricity by 2005 is expected to be  approximately at a level of 4% for the interconnected system and by a higher percentage (5.5%) for the autonomous island systems and thereafter to follow a flat 3.6% for the whole country. On the basis of this scenario it is estimated that by 2010 the needs of Greece will amount to 72 TWh.

4. The evolution of the institutional framework of RES

The beginning of RES entry into Greece was Law 1559/1985 "Regulation  of issues of alternative forms of energy and specific issues of power production from conventional fuels and other provisions" (Government Gazette A 135) under which the PPC, leading the way with RES, installed 24 MW whereas local government organizations confined them​selves to a meager level of 3 MW and the private sector was left out of the scene entirely.   In spite of the small outcome, the effort showed the weaknesses and strengths of the se​ctor and especially the initial failures paved the way for more mature imple​men​ta​tions. 

Law 2244/1994 "Regulation of power generation issues from renewable energy sources and conventional fuels and other provisions" (Government Gazette A 168) mode​led on the pattern of the German Stromeinspeisungsgesetz ushered in the RES era. The Law established fixed sale rates for renewable energy at a level in real terms equal to 90% of the medium-voltage, general use tariff and made it obligatory for  the PPC to buy that energy. For the reimbursement of the capacity part, a scale pricing system was introduced according to the type of RES plant in terms of time availa​bi​li​ty. Roughly speaking, the capacity part merely augments the energy earnings by a small percentage in the range of 6.5% so that the final rate corresponds to 0.06868 Euro/kWh. In the non-connected system the pricing is based on 90% of the low-voltage, household rate cor​responding to 0.07973 Euro/kWh and no capacity reim​bursement is provided.

Law 2773/1999 for the liberalization of the electricity market maintained the favourable pricing regime for RES by also placing emphasis on priority access to the grids. At the same time, the law introduced a fee of 2%, of poorly requited character, on the renewable energy proceeds for the benefit of the relevant local government organizations. Further, the renewable energy sale rates were deemed as “cap prices” and the Minister of Development was given the authority to ask for a discount to be given on them but so far no resort to such an option has been made.

The increased investment interest in renewable energy plants in some areas of Greece such as Eastern Crete
, Southern Euboea (Ėvvoia), and Lakonia (Southeastern Peloponnese) which exhibit especially favourable wind potential, provoked fierce reactions from local communities. On the other hand, the lack of provisions concerning the installation of RES plants in forests and scrublands put the licensing regime to the test because article 24 of the Greek Constitution imposes strict environ​men​tal protection status on those areas and therefore lengthy litigation may arise capable of deterring even the  most serious investors.

Law 2941/2001 "Simplification of procedures for establishing compa​nies, licensing Renewable Energy Sources plants, regulation of issues of the compa​ny GREEK SHIPYARDS S.A. and other provisions" (Government Gazette A 201) , not only filled so​me gaps in the legislative framework but also attempted to deal the licensing process pathogenesis a thorough blow. The pillars of Law 2941/2001 are:

· The exemptions from the overall restrictions imposed by the forest laws applicable to the implementation of large-scale infrastructure works for public benefit  in forests and scrublands, are extended to include RES, 

· With the exemption of civil works no building permit is required for the installation of solar systems and wind farms

· Connection lines of electricity producing facilities using RES with the inter​connected system of the mainland and the grids of autonomous island areas may be constructed by any interested investor, according to specifications provided by the System Operator

· The renewable electricity projects including the connecting lines, substations and infrastructure works in general are deemed as public utility works irrespective of the entity implementing them and therefore the expropriation of landed property  or the mandatory acquiring of rights in them is possible

·  The issuing of a joint ministerial decision is provided, by means of which more relaxed zoning and subdivision controls, in comparison with the generally applicable town-planning regime, will be enacted in areas beyond the limits of   existing city plans to facilitate RES development.

· The Planning and Development Directorates of the relevant Regions having jurisdiction over the issue of installation and operating permits, act in some ways according to the one-stop shop principle, by coordinating the issues of environ​mental licenses that include many public services and other bodies. 


By virtue of Law 3017/2002 “Ratification of the Kyoto Protocol to the Frame​work-convention on climate change” (Government Gazette A 117) the Greek Parliam​ent put on an official footing the country’s commitment to actions to counter the growth of the greenhouse phenomenon.

5. Latest developments in the institutional context of RES

Law 3175/2003 "Exploitation of geothermal potential, district heating and other provisions"
 (Government Gazette A 207) established for the first time a compre​hen​si​ve set of rules for the rational use of geothermal energy. The new framework is com​pa​tible with Community’s view on geothermal energy as a renewable energy source contri​bu​ting to sustainable development. Thus, law 3175/2003 moves along a path at variance with the long entrenched view of geothermal energy as a mineral obeying the rather stiff rules of Legislative Decree 210/1973 "Mining Code" (Government Gazette A 277). In short, any geothermal field is addressed as a unique deposit-source by avoiding any breakdown according to individual concession procedures. A concrete bidding procedure is set up for the whole range of products, by-products and process residues. The recoverable potential of the two fully explored high-enthalpy fields for power generation purposes amounts to 170 MWe whereas the probable potential of the whole country exceeds 500 MWe.

However,  the main scope of the new law was to revise Law 2773/1999 in order to make up for the slowness of the liberalization process of the electricity market mostly attributed to the dominant position held by PPC S.A. This revision was also necessary in order to reflect the modifications portended in Directive 2003/54/EC concerning common ru​les for the internal market in electricity and repealing of Directive 96/92/EC (OJ L 76/ 15.7.2003). 


In the realm of RES, law 3175/2003 reiterates the definition of Directive 2001/77/EC article 2 regarding hybrid plants in order to remove the existing ambiguity with respect to the actual classification of the energy produced from these systems. Thus, they enjoy the same favourable pricing regime as other forms of RES although especially in the non-connected system they are not exempted from a tendering procedure being a precondition for being granted production autho​ri​za​ti​ons. 


In the pattern of breakthrough law-making initiatives taken to speed up the implementation progress of works pertinent to the 2004 Olympics, law 3175/2003 provides further actions including the introduction of shortened and simplified procedures regarding expropriations necessary for the reinforcement and extension of power transmission lines which will also serve RES deployment
. 


On the regulatory level, the joint ministerial decision 1726/2003 "Procedure for approval of preliminary impact appraisals, environmental terms and conditions, transfer of property or of the right of use of forests and scrublands in the context of the issue of installation permits for power plants using renewable energy sources" (Government Gazette B 552)
, in the formulation of which numerous Ministries were involved, was issued in order to adju​st the overall licensing procedure of RES projects to the environmental consent process. That process is fol​lowing revised paths since the enactment of Law 3010/2002 “Adaptation of Law 1650/1986 to Directives 97/11/EC and 96/61/EC, procedures for delineation and regulation of matters regarding water courses and other provisions” (Government Gazette A 91) for the harmonization of national legi​sla​tion for the protection of the environment with the acquis communautaire. Among the regulations to be introduced into the joint ministerial decision, it is worth mentio​ning the fixing of reduced time limits. Should no action be taken within these limits, the authority managing the licensing procedure is entitled to consider as positive the interim approvals or opinions lacking from other Services and bodies and thus to press the licensing process forward to completion. This expedient fully reflects the requi​re​ments of article 6 of Directive 2001/77/EC. 

On the other hand the regulatory framework governing the enforcement of the laws underwent profound revision. In particular, ministerial decision 8295/1995 (Government Gazette B 385) forming the necessary sequel to Law 2244/1994 was replaced by the recent decision 2000/2002 (Government Gazette B 152) which is in fact an updated Licensing Code for installation and operating permits for RES plants
.

6.       Further institutional actions underway


The lack of overall-specialized physical planning for RES on country's level in combination with land uses settlements emerged most intensely in the areas of Lakonia and Euboea. There the anti-RES lobby laid on the table the more general pro​blem of regulating land uses which, however, cannot be addressed only inciden​tally in the framework of planning authorities’ consensus for RES installations. The practical and legal fact that physical planning constitutes a desirable although not a necessary licensing prerequisite, is now reflected in the more lenient stance of the Supreme Administrative Court ruling on cases coming up for hearing. 
However, an invitation for the expression of interest is due for announcement regarding the preparation of a special planning and sustainable development frame​work aiming at the spatial evolution of the renewable energy sources in the framework of Law 2742/1999
 “Physical planning and sustainable development and other provisions” (Government Gazette A 207). That special framework will also include the organic and functional coupling of that policy with the targets and priorities of both the physical planning and the sectoral policy in the domain of energy.
7.
The role of the Regulatory Authority for Energy

The Regulatory Authority for Energy (RAE) was established by virtue of article 4 of Law 2773/1999 as an independent public authority entrusted with the monitoring and control of electricity market functioning and the delivery of opinions regarding the observance of the rules of genuine competition and the protection of  customers.


In addition, RAE formulates proposals to the Minister of Development with regard to the issue of power generation authorizations and thereafter monitors the implementation progress of the RES projects through quarterly reports and recom​mends the removal of those investors who exhibit unjustifiable slow​ness. Also, RAE recommends legislative measures for the further deregulation of the electri​ci​ty market within which critical RES issues can be addressed (as is the case of hybrid plants). On a more long-term basis, RAE will consider the introduction of green cer​ti​fi​cates and the establishment of a network of large-scale dispersed energy production. 

Table 1 shows the capacity and the number of all categories of RES plants for which production licenses were issued by September 1, 2003. 

	REGION
	
	Wind
	Small hydro
	   Geo-thermal
	Biomass
	Photo-voltaics
	  Total

	Eastern Macedonia   
	Capacity
	342.20
	2.75
	0.00
	9.50
	0.00
	354.45

	
	Number
	25
	2
	0
	1
	0
	28

	Attica
	Capacity
	139.60
	0.87
	0.00
	35.38
	0.03
	175.88

	
	Number
	11
	2
	0
	4
	2
	19

	Northern Aegean
	Capacity
	26.46
	0.00
	8.00
	0.00
	0.01
	34.47

	
	Number
	22
	0
	1
	0
	1
	24

	Western Greece
	Capacity
	0.00
	29.04
	0.00
	0.37
	0.00
	29.41

	
	Number
	0
	14
	0
	1
	0
	15

	Epirus
	Capacity
	107.00
	125.50
	0.00
	16.09
	0.00
	248.59

	
	Number
	4
	37
	0
	2
	0
	43

	REGION
	
	Wind
	Small hydro
	   Geo-thermal
	Biomass
	Photo-voltaics
	  Total

	Thessaly
	Capacity
	90.95
	45.47
	0.00
	2.07
	0.01
	138.50

	
	Number
	5
	25
	0
	2
	3
	35

	Central Ma-cedonia
	Capacity
	71.90
	41.65
	0.00
	12.54
	0.60
	126.69

	
	Number
	5
	36
	0
	4
	2
	47

	Crete
	Capacity
	166.70
	1.25
	0.00
	5.42
	0.92
	174.29

	
	Number
	31
	3
	0
	1
	10
	45

	Ionian Islands
	Capacity
	170.60
	0.00
	0.00
	5.42
	0.00
	176.02

	
	Number
	8
	0
	0
	2
	0
	10

	Southern Aegean
	Capacity
	202.90
	0.00
	0.00
	0.50
	0.23
	203.63

	
	Number
	48
	0
	0
	1
	16
	65

	Peloponesse
	Capacity
	595.50
	17.56
	0.00
	19.54
	0.50
	633.10

	
	Number
	33
	9
	0
	4
	2
	48

	Central Greece
	Capacity
	1620.10
	78.10
	0.00
	0.00
	0.00
	1698.20

	
	Number
	112
	35
	0
	0
	0
	147

	Totals
	Capacity
	3715.01
	424.95
	8.00
	107.73
	2.30
	4257.99

	
	Number
	311
	204
	1
	23
	36
	575


Table 1. RES plants possessing  production licenses by September 1, 2003 (Capa​ci​ty figures in MW) 

Also, production licenses have been granted for 2 large-scale hydroelectric plants totaling 153 MW.

The evaluation of all applications is performed by RAE assisted in the technical part by the Centre for Renewable Energy Sources on the basis of the criteria laid down in article 9 of the Production Authorization Regulation which was issued according to article 28 of Law 2773/1999 (see also RAE’s website http//www.rae.gr).

8.
The role of the Transmission System Operator

The Transmission System Operator (DESMIE S.A.) according to article 14 of Law 2773/1999 was established by virtue of Presidential Decree 328/2000 “Establishment and statutes of the Societe Anonyme HELLENIC ELECTRIC POWER TRANSMISSION SYSTEM OPE​RATOR S.A.” (Government Gazette A 268) and its scope is the operation, main​ten​an​ce and development of the electric power transmission system throughout the whole country, as well as, of its interconnections with other systems, in order to secure Greece’s electric power supply in a sufficient, safe, financially effective and reliable way.

DESMIE S.A. assumed the commercial management of the renewable energy plants of the interconnected system in October 2002. Since then, purchase contracts for renewable energy have been signed, concerning plants already operating or bound for commissioning by end of 2003 with a capacity totaling 147 MW. 

According to the provisions of article 21 of Law 2773/1999, the PPC S.A. having already been floated by virtue of Presidential Decree 333/2000 “Conversion of the Pu​blic Power Corporation (PPC) into a Societe Anonyme and approval of its sta​tu​tes” (Government Gazette A 278) performs the  duties of system operator for the island grids which are not connected to the mainland system. 

Under law 3175/2003 the System Operator assumes expanded duties as re​gu​lator of the daily electricity market, settles the imbalances, and provides ancillary services and reserve capacity. The System Operator is entrusted with the enforcement of the law's provisions which aim at the development of genuine competition on the basis of a more liberal and flexible daily market. That upgraded role runs in conjunction with the development of an actual daily electricity market which lessens the business risk and ensures the viability of new entrants in the field of small-scale power generation. Further, the System Operator is obliged to ensure a sufficient long-term margin of domestic power generation potential to cope with probable power shortages in the future. For that purpose the purchasers are under obligation to provide sufficient power generation capacity. In addition to its role of ensuring overall system security, the System Operator functions as supplier of "last resort" for any eligible consumer who has left the PPC. 

9.
The role of the Centre for Renewable Energy Sources

The establishment of the Centre for Renewable Energy Sources (CRES) was provided in article 25 of Law 1514/1985 "Promotion of scientific and technological re​search" (Government Gazette A 13) and was implemented by virtue of Presidential Decree 375/1987 “Establishment of a legal entity under private law with the registered name Centre for Renewable Energy Sources” (Government Gazette A 167). The scope of CRES is the promotion of RES, energy saving and the rational use of energy, as well as any kind of support for activities in those fields. Further, by virtue of article 11 of Law 2702/1999 “Regulation of matters falling under the jurisdiction of the Ministry of Development and other provisions” (Government Gazette A 70), CRES operates as the national coordinating centre of all those activities.  

CRES has laboratories for certification of RES technologies, carries out studies for the determination of the physical as well as technical and economical potential of RES and parti​cipates effectively in the evaluation and monitoring of the investments imple​men​ted in the sector, including the energy savings field.

10. Public aid

10.1 
Granting of aid to RES using funds from the 2nd Community Support Fra​me​​work

 
The Operational Programme for Energy (OPE), managed by the Ministry of De​velop​ment, drew funds from the 2nd Community Support Framework (CFS), which ended in December 31, 2002, to grant public aid to projects with a total budget of Euro 1.061 billion. The European Regional Development Fund provided 33.8% of that amount, national resources provided 45.2%(including the PPC’s funds) whereas private capital flows made up the remaining 21%. A part of the sub-pro​gramme 3 addressed the issue of RES promotion.  Summary data is shown in table 2.

On the other hand, the Ministry of National Economy (now Ministry of Economy and Finance) provided funding from national resources under Law 1892/1990 “Moder​ni​za​tion and development and other provisions” (Government Gazette A  101) and thereafter under Law 2601/1998 “Private investment aids for the country's economic and regional development and other provisions” (Government Gazette A 81) due to be thoroughly revi​sed shortly.  From the available data, it is estimated that one third of the operating plants was funded from na​tional resources.

	
	Wind
	Small hydro
	Photo-voltaics
	Bio-mass

	Number of investments
	14
	9
	15
	13

	Total budget in million Euro 
	124,5
	17,2
	6,1
	48,5

	Total public expenditure in million Euro
	49,8
	7,7
	4,2
	22,9

	Total installed electric power in MW
	116
	11.5
	0.737
	8.74

	Annual power production in TWh
	0.335
	0.053
	0.001
	0.168


Table 2. Summary data of cost and capacity of RES funded from the 2nd CSF

10.2
Essentials of current status of public aid to RES investments
 The Operational Programme “Competitiveness” (OPC) (see Ministry of De​velop​​ment website) that uses funds from the 3rd Community Support Fra​me​work provides public aid to RES and energy saving, substitution and other energy-related actions as high as Euro 1.02 billion.  Public aid accounts for 30% of the eligible cost of the projects and goes up to 50% in the case of transmission lines that will be constructed for the connection of RES plants with the grids.

According to the approved plans of the projects, installed capacity from RES and co-generation will increase up to 930 MW which corresponds to an annual energy yield of 3.4 TWh. The annual decrease of CO2 emissions will total 3.95 million tons, whereas 675 new jobs will be created and 160 enterprises will draw distinct advantages.

In parallel, the implementation of projects is anticipated out of national financial resources
 with a combined capacity of some 600 MW up to the end of 2010. That figure also reflects a steady trend towards national funding as well on account of the higher funding percentage. Especially, in case of small hydroelectric plants, the eligible budge​ted cost is likewise higher since these projects cannot derive benefits from economies of scale. The proposals under consideration include the co-financing, out of Community resources, of projects regularly funded from the na​tio​nal budget, in case projects under the OPC are falling behind schedule, due to lengthy litigation or other reasons con​sti​tu​ting a force majeure.

10.3
Directions of fiscal regulations for RES investments without capital sub​sidy

 The aforementioned projects along with the large-scale hydroelectric projects do not suffice to meet the target of 20.1% and therefore investments using purely private funding will be necessary. The lack of measures pro​vi​ding public aid will be offset by fur​ther consolidation of the existing investment environment. It should be taken as granted that the fixed feed-in price regime of the renewable kWh will  keep moving on a permanent and stable basis in order to facilitate bank financing of the projects
 

On the basis of estimates made so far, it is obvious that areas with an average wind velocity greater than 8 m/sec can sustain RES development schemes without any capital sub​sidy. In the autonomous island systems, however, the maximization of renewable energy absorption requires a thorough study of the peculiar features pertinent to load management. 

11.   Current status of RES and large-scale hydroelectric plants

11.1     Renewable energy sources   

On the basis of CRES data, in 2001 the energy from RES amounted to 1.02TWh, 74.12% from wind farms, 18.14% from small hydroelectric plants and 7.75% from biogas. No marked difference was noticed during 2002 since there was only a small increase in the installed capacity. The most up to date data for RES facilities into which large-scale hydroelectric plants have been included is shown in table 3.

	
	
	Wind
	Large-scale hydros
	Small-scale hydros
	Phto-voltaics
	Biomass

	Intercon-nected system
	Operating
	300
	3060
	16,3
	0
	24,96

	
	Under construction
	48 (2)
	161,6
	69,2 (17,3)
	0,4 (0)
	0,9 (0,9)

	Non-connected system
	Operating
	120
	0
	0
	0,17
	0

	
	Under construction
	17 (12)
	0
	0
	0,5 (0,33)
	0


Note: The figures in brackets refer to ongoing projects due for commissioning by 2003
Table 3. Capacity of RES systems in MW 

11.2    Hydroelectric plants run by the PPC S.A.

The PPC S.A. runs 15 large-scale and 7 small-scale hydroelectric schemes with a combined installed capacity of 3060 MW yielding 3,381 TWh in the dry year 2002 (see table 5) whereas in 2003 that figure may be as high as 5,000 TWh.

On the other hand, the projects shown in table 5 have been planned
 for com​mis​sioning  by 2010 with an annual combined output of 1.582 TWh. In spite of the PPC's po​licy which somewhat deviates from large-scale hydro associated with considerable ca​pi​tal cost, the Greek Government decided in 2003 to provide public funding for Ilario​nas.  

	Region
	Plant Name
	Capacity in MW
	2002 output in TWh/year

	Eastern Macedonia & Thrace
	Thisavros*
	384.0
	0.568

	
	Platanovrissi
	116.0
	0.140

	Western Greece
	Kremasta
	437.0
	0.512

	
	Kastraki
	320.0
	0.374

	
	Stratos
	150.0
	0.174

	
	Stratos II
	6.2
	0.008

	
	Glafkos
	3.7
	0.011

	Western Macedonia
	Polifito
	375.0
	0.266

	Epirus
	Louros
	10.3
	0.032

	
	Pournari
	300.0
	0.223

	
	Pournari II
	33.6
	0.033

	
	Piges Aoou
	210.0
	0.131

	Thessaly
	Tavropos
	130.0
	0.115

	Central Macedonia
	Aghios Ioannis
	0.7
	0.001

	
	Vermio
	1.8
	0.005

	
	Agras
	50.0
	0.022

	
	Edesseos
	19.0
	0.018

	
	Macrochori
	10.8
	0.018

	
	Assomata
	108.0
	0.090

	
	Sfikia*
	315.0
	0.441

	Crete
	Ayia
	0.3
	0.001

	
	Almiros
	0.3
	0.001

	Peloponesse
	Ladonas
	70.0
	0.188

	Central Greece
	Giona
	8.5
	0.009

	Totals
	3060.2
	3.381


Note: Plants producing energy also from pumped storage 

Table 4.  Large- and small-scale hydroelectric plants run by the PPC S.A.

It should be noted that the rate of inclusion of hydroelectric plants associated with heavy capital expenditures, environmental objections and profound output fluctuation cannot keep pace with the expected rise in consumption. Thus, in 2010 their contribution will drop by 6.1% even if all the projects in table 6 will have been incorporated into the system.
	Region 
	Plant Name
	Capacity in MW
	Mean output in TWh/year

	Central Macedonia 
	Ilarionas
	120.0
	0.413

	
	AghiaVarvara-Aliakmon river
	0.7
	0.004

	Western-Central Greece 
	Sikia
	126.5
	0.296

	Thessaly 
	Pefkofito
	160.0
	0.340

	
	Messochora

	161.6
	0.384

	Eastern Macedonia 
	Temenos
	19.0
	0.060

	Epirus 
	Metsovitikos
	25.0
	0.058

	Thessaly 
	Smokovo
	10.0
	0.027

	Totals
	622.8
	1.582


Table 5. Hydroelectric plants planned for commissioning by 2010

11.3..
Hydroelectric plants not owned by PPC S.A.


Today two large-scale hydroelectric projects are in preliminary stage of imple​men​tation by other companies. Their basic data are given in table 6.

	Region 
	Plant Name
	Capacity in MW
	Output in TWh/year

	Epirus
	Aghios Nikolaos-Arachthos river
	93
	0.320

	Central Greece
	Avlaki-Acheloos river
	60
	0.250

	Totals
	153
	0.570


Table 6. Large-scale hydro not owned by PPC S.A. in early stage of implemen​ta​tion 


Additionally there are already, 24 small hydro projects not owned by PPC S.A. totaling 18.83 MW and yielding 64 GWh as shown in table 7.  

	Region
	Capacity (MW)
	Number of units

	Eastern Macedonia & Thrace
	0.94
	1

	Central Macedonia
	6.45
	11

	Epirus
	1.79
	3

	Thessaly
	2.40
	3

	Western Greece
	5.12
	3

	Central Greece
	1.13
	2

	Peloponesse
	1.00
	1

	Totals
	18.83
	24


Table 7. Small-scale hydro projects not owned by PPC S.A. in operation 

11.4.. Hybrid schemes


In the isolated electrical system of the small Aegean island Ikaria a hybrid scheme is under construction by the PPC S.A. composed of a typical hydropower plant coupled with a two-reservoir pumped-storage scheme of 3.8 MW capacity assisted by a 2.4 MW wind farm to yield some 0.014 TWh
. The project is expected to serve as a model for other similar projects of greater scale, especially in  Crete.

12. Engineering activities under way for a power transmission capacity booster to serve renewable energy

The areas of high wind potential (Aegean islands, Sourthern Euboea, Eastern Peloponnese, Thrace) have already attracted a great number of investors. The main feature of these profoundly windy, although sparsely populated areas, is their inade​quate power transmission infrastructure constructed decades before renewable energy emerged as a viable option. Thus, in the mainland's areas with high wind potential, the investment capabilities have been kept in check due to low feed-in capacity of the local grids. Similar restrictions in the islands are hampering further renewable energy penetration. 

The main actions for the reinforcement of the existing power transmission infrastructure are foreseen to be implemented in the areas of Southern Euboea, Lako​nia and Thrace. These areas have high wind potential and therefore profound investment interest has been emerged for the installation of wind farms.

With regard to Southern Euboea, the connection of its grid, through the con​stru​ction of a new substation in the area of Polypotamos, with the Nea Makri substation in Attica (two submarine 150 kV cables included), for the tapping of renewable energy produced in the wider area is foreseen
. This will cover a total of 530 MW of new wind farms to be erected in Euboea and the Cyclades islands which will be connected to the mainland's interconnected system. The existing local system already serves operating wind farms totaling 180 MW.

With regard to Lakonia, in addition to some wind farms being close to the Molai substation and capable of being connected with it, the connection of the others requires the construction of new infrastructure. Inter alia, the construction of a new double-circuit 150 kV transmission line connecting the Astros and Molai substations, the upgrading of the transmission line Astros-Astros II, radial transmission lines 150 kV and new substations for the conveyance of renewable energy corresponding to a capacity of 250 MW from plants to be installed in Northern Lakonia and Arcadia are  foreseen.

On the basis of the present topology of the power transmission system of Eastern Macedonia and Thrace in combination with the connection works of the thermoelectric power station of Komotini,
 the system can accommodate energy corresponding to a capacity of some 100MW (plus more 100 MW under conditions) from wind parks already in course of implementation. The works are ongoing with the prospect of being com​mis​sioned by 2003. Further, the implementation of the planned power transmission works in Thrace foresee absorption of additional amounts of renewable energy ,  corresponding to some additional 250 MW. On the basis of the relevant time schedule prepared by the PPC S.A. the works will be completed in stages over the period 2006-2008.

With respect to Crete, Rhodes and the other the Aegean islands which are not connected to the mainland, the restrictions imposed today by the grids correspond to an absorption capacity of energy from wind farms in the order of 30% of the installed capacity, i.e. some 240 MW. However, a study is being carried out to establish in a more accurate way the absorption capacity of these islands. More specifically, in Crete there are some wind farms operating with a total installed capacity of 70 MW whereas the overall capacity corresponds to 120 MW. RAE has announced a call for applications for licensing plants totaling 40 MW.

In other parts of Greece the wind potential is rather limited except some areas who​se particular relief causes the buildup of wind flow acceleration phenomena favouring the deployment of wind energy facilities. On the basis of the investment inte​rest shown so far and the number of positive licensing recom​men​da​tions issued by RAE, it is estimated that the capacity to be installed amounts to some 600 MW.

On the basis of the above considerations, table 8 was prepared to show in summary the maximum of capacity to be installed all over the country by also taking into account the restrictions the grid deployment rate imposes. 

13.
Management of dispersed power generation
In Greece the functioning of the existing electrical power system is structured on the pattern of concentrated production because the PPC S.A. was, since its esta​blis​h​ment and in fact continues to be, the main player in the field. In the case, however, of many small RES units whose operation is governed by the randomness of the natural resource exploited, their control on an uninterrupted basis turns out to be a cumbersome task.

Taking this into consideration, RAE is drafting the para​me​ters for using new technologies for control data processing and dispatching in order to effectively address the problem, at a price, however, of the higher cost of the electricity supplied to the consumers. The imple​men​tation of the above in a regime of a deregulated electricity market renders necessary the pricing and appraisal of various techniques and capabilities in parallel with the operation of  conventional sources in order to  achieve the best result for the customers.

	Area
	Capacity (MW)

	1. Euboea (Andros, Tinos)
	700

	2. Lakonia, Eastern Arkadia
	280

	3. Thrace
	350

	4. Crete, Rhodes and other islands not connected to mainland Greece
	240

	5.  Rest of Greece
	600

	Total
	2,170


Table 8. Optimistic estimation of wind energy penetration up to 2010

The problem becomes more acute in the autonomous island systems where the introduction of hybrid systems of considerable installed capacity poses highly complex problems due to be faced by the Grid Operation Code
 now in course of final elabo​ra​tion.

14.  Guarantee of origin of electricity produced from renewable energy sources

The institution of the mechanism of guarantees of origin for electricity produced from renewable energy sources as provided by article 5 par. 5 of Directive 2001/77/EC has already been deliberated on by the chief players of the power sector with the prevailing thought that the System Operator is apt to be nominated as the competent body for the issue of guarantees of origin in both the connected and the non-interconnected system. On the other hand, RAE being in fact an authority independent of generation and distribution activities, is going to be entrusted with the task of super​vi​sing the overall issue mechanism including the settlement of any dispute that may arise.
15.   Conclusions

After the completion of all planned works for the reinforcement of the grids and on the basis of the economic potential of RES and the investment interest, an estimation of the penetration capabilities by 2010 is presented in table 9.

In the event that all the above investments are implemented, the target of the Directive will be met. By taking into consideration all available funding tools (Operational Programme for "Competitiveness", law 2601/1998) it is obvious that out of a total of about 2150 MW being economically viable, it will be possible to receive public funding for some 850 MW. In the case of implementation of projects which will be given capital subsidy only, the penetration level will approach 14% (see table 10) and the Directive's indicative target will not be attainable.

In order to be met the Directive's target, the attraction of foreign capital would be a solution worthy of being studied, especially in view of the occurrence of saturation phenomena in the electrical systems of other countries like Germany with respect to their capacity of absorbing additional amounts of renewable energy.

The introduction of green certificate trading as an effective means for RES support (in the form of an indirect subsidy of  kWh produced from RES) is already  being contemplated by RAE although the Ministry of Development feels cautious 

	
	Capacity installed in April 2003
	Capacity installed by 2010 in MW
	Energy

generated by 2010 in TWh
	Percentage share of every renewable energy source by 2010 

	Wind
	420
	2,170
	6.08
	8.45

	Small-scale hydro
	66
	475
	1.66
	2.31

	Large-scale hydro
	3060
	3,680
	5.47
	7.59

	Biomass
	25
	125
	0.99
	1.37

	Geothermal 
	0
	8
	0.06
	0.09

	Photovoltaics
	0
	5
	0.01
	0.01

	Total
	3,571
	6,463
	14.27
	19.82


Table 9. Optimistic estimation of possible power generation from RES in the year 2010

	
	Capacity installed in April 2003
	Capacity installed by 2010 in MW
	Energy

generated by 2010 in TWh
	Percentage share of every renewable energy source by 2010 

	Wind
	420
	1,200
	3.36
	4.67

	Small-scale hydro
	66
	200
	0.70
	0.97

	Large-scale hydro
	3,060
	3,680
	5.47
	7.59

	Biomass
	25
	100
	0.79
	1.10

	Geothermal energy
	0
	8
	0.06
	0.09

	Photovoltaics
	0
	5
	0.01
	0.01

	Total
	3,571
	5,193
	10.39
	14.43


Table 10. Conservative estimation of possible power generation from RES in the year 2010

optimism on account of the heavy strain which will be put on the relevant admini​stra​ti​ve mechanisms.

15. Epilogue

Greece has already made very profound efforts on an institutional, regulatory, engineering and funding level to meet the indicative target set by Directive 2001/77/EC through the still fluid state brought about by the liberalization process of the electricity market dominated for more than a half-a-century by the sole public utility. 

This 2nd National Report has attempted to illuminate in the best possible way some of the aspects of these ongoing efforts.  It goes without saying that the road for further actions is fully open.

� It is defined as the mean national electrical power production including autoproduction plus imports minus exports


� It is an intra-Community quota within the framework of a burden-sharing agreement of the Ministers of Energy


� That percentage rises to 78% when the enlarged EU is considered


� The Union for the Co-ordination of Transmission of Electricity having its seat in Brussels is an association of 35 transmission system operators (plus four more others who operate transmission systems although not formally being members of UCTE) belonging to 22 countries of the continental Europe and three countries of Northern Africa having a total population of 450 million. The Union co-ordinates through technical rules and recommendations the effective and safe operation of the "power highways" forming the inter-european interconnected system.








� In 1992 two of the three transmission lines were cut off due to heavy damage to the substations at Mostar in Bosnia-Herzegovina and Ernestinovo in Croatia. It is expected, however, that the repair work funded by the World Bank will be completed early in 2004. The third line through Romania is operationally intact. 


� For the time being full exploitation of the connection's capacity may not be possible since Italy's electrical system assisted by imports from France and Switzerland is already overburden.


�  Crete is an example of thorough penetration of wind power since at least 10% of its energy demand is met from that source.


� As a matter of fact the main scope for the passage of the law was the development and reinforcement of competition in the electricity market, the attraction of new investment sources and the safe�guarding of electricity sufficiency for the sake of ensuring competitive consumer prices. In particular, the base of non-eligible clients is extended and thus from July 1, 2004, with the exception of the non-interconnected islands, all consumers become eligible except those supplied with electric energy solely for household use. Furthermore, power trading upon the granting of a license is regulated. The supplier is distinguis�hed from the producer and therefore essential warranties are provided for the authorization of purchase activities. Up to 2007, for the PPC an additional capacity of 900 MW is planned but the PPC is barred from participating in the relevant bidding procedure to be held by the System Operator. However, the PPC may proceed with the completion of an already ongoing tender for installing a 400 MW combined-cycle natural-gas fired plant at Lavrion near Athens whereas RES plants are exempted from that restriction. Also, the PPC is granted by the law itself with a generation permit for the renewal and replacement of capacity up to 1600 MW of obsolete facilities which thereafter are put into a state of cold reserve and managed by the System Operator. In the new provisions, conventional energy pricing is regulated on the ground that offers from plants participating in the formation of the marginal price of the system, should reflect at least the variable cost of these plants, i.e. a fair markup thereupon is henceforth justified. In that way the entrance of producers using natural-gas fired combined-cycle plants to successfully compete against the PPC will be profitable.


� The law stipulates that private forest expanses may be expropriated for the benefit of the State without any alteration of their classification being necessary nor the observance of the procedure laid down in the pro�vi�si�ons of article 14 of law 998/1979 re: "Protection of the country's forests and scrublands in general" (Govern�ment Gazette A 289). These provisions established a tedious administrative procedure of interlocutory set�tle��ment of disputes concerning forest classification because there is no forest registry. Furthermore, the law provides that by virtue of decisions taken by the Minister of Development some projects may be designated as of public benefit. Any expropriations necessary for their implementation are announced through an act of Cabinet in case the early, i.e. in advance of the payment of the compensation to the owner of the property, occupation of the property is considered of importance. The law itself already de�si�gna�tes the following projects as serving the public interest: "De�velop�ment of 400-kV loop in Eastern Ma�cedonia and Thrace", "Connection line of Nea Makri-Polipotamos and high-voltage grid in Southern Evvoia", and "High-voltage connecting line of new power plant in Rhodes". Although all of them aim at strengthening the transmission capacity of con�ventionally generated power, their impact on the development of RES as well is nevertheless obvious.





� Text to be found at Ministry's website � HYPERLINK http://www.ypan.gr/fysikoi_poroi/pdf/ ��http://www.ypan.gr/fysikoi_poroi/pdf/�JMD1726-2003.doc


� Text to be found at Ministry's website http://www.ypan.gr/docs/Decision_2000-2002.pdf


� That article puts forth, inter alia, that the special planning and sustainable development frameworks are com�posed of sets of texts and diagrams by means of which the directions of the country's physical planning are specialized or supplemented regarding the development and organization of the national area and in par�ti�cular the spatial arrangement of designated sectors of productive activities of national interest,  inclu�ding networks and services pertinent to the technical, social and administrative infrastructure.


� See full English text of  Development Law 2601/1998 on the website of the Hellenic Centre for Invest�ment (http//www.elke.gr/elkeweb/static/iilaw.htm)


� The establishment of a more favourable grid access regime for large-scale hydroelectric plants, in comparison to conventionally generated electricity, could take place insofar as that measure does not go against the acquis communautaire





� As some of them are multi-purpose projects, their realization does not exclusively depend on the PPC’s medium-term strategy priorities 


� Already completed and due for commissioning in 2004


� The power system of Ikaria includes an oil-fired station of 5.8 MW capacity assisted by a mobile thermal unit, also oil-fired, yielding 3.1 MW, and an existing wind farm of 0.385 MW installed capacity to produce in 2003 some 23,000,000 kWh.  The hybrid project takes advantage of an existing water-supply and irrigation reservoir (laghetto collinari) lying at an elevation of +721 m and having a total volume of 1,000,000 m3. That reservoir, which does not exclusively belong to the pumped-storage scheme, feeds through a 3,500-m long conduit a lower-lying reservoir (water elevation +555 m, capacity 80,000 m3) equipped with a Pelton turbine rated 1 MW.  This reservoir is connected through a 2,000 m conduit to the lowest-lying reservoir (water elevation +65 m, capacity 80,000 m3) equipped with two Pelton turbines rated 2x1.4 MW. The pumping station is close to the lower reservoir rated 1 MW. The wind farm is composed of 4 wind turbines of 2.4 MW total installed capa�ci�ty. The total yield of the wind energy producing part is 6,232,000 kWh (27.1%) whereas the hydro provides 7,960,000 kWh (34.6%) and the rest 8,800,000 kWh (38.3%) is met by conventional energy in a year of average rainfall.


� Contemplated also is the reinforcement of the transmission line Aliverion-Chalkis-Schimatari and the construction of two new radial lines from the new Polypotamos station to Southern Euboea with parallel development of eight  20/150 kV substations.


� Natural gas fired station already in commissioning stage with a total capacity of 495 MW 


� In the mainland's interconnected system and the islands connected thereto the matter is governed by the already enacted System Operation Code
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				up to 1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		TOTAL

		Wind		25.7		0.3						11.6		41.1		80.8		79.5		16.4		65.6		321.0
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		Solar		0.5														0.2				0.2		0.9

		TOTAL		67.7		0.3		0.9		0.2		11.8		46.2		84.6		103.3		18.6		69.4		403.0
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		Biomass		0.0		0.0		0.0		0.2		0.2		0.2		0.4		20.9		20.9		20.9

		Small Hydro		41.5		41.5		42.4		42.4		42.6		49.4		51.3		60.0		60.0		66.0

		Wind		27.0		27.0		27.0		28.0		39.0		109.0		226.0		269.0		287.0		420.0
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