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I. INTRODUCTION

Reducing import dependency on fossil fuels and emissions of greenhouse gases are the main objectives in promoting greater use of renewable sources of energy in the generation of electricity. Rapid development of technologies together with rapid growth in the price of fossil fuels has further accelerated this development in recent years.

Despite the clear advantages of generating electricity from renewables, such generation requires a certain level of state support to be competitive in the market. The correct form and level of support for such generation are essential to its successful development, which in this case can also have broader multiplicative effects on the economy, such as new jobs and more balanced economic development. At the same time, in determining support, we must tend towards the right price signals that will steer development in the desired direction, as deviations can rapidly appear where the use of renewables becomes unsustainable and financially unviable. Appropriate determination of reference costs for electricity generation from renewables is the main objective of the methodology presented here, and is thus the first and the key step in determining suitable support for such generation.

1 STARTING POINTS FOR PREPARATION OF METHODOLOGY

In preparing the methodology for calculating electricity generation reference costs (RCE) from renewable energy sources (RES), we start from legislation, guidelines and documents of the EU and the European Commission in this field, guidelines for the allocation of environmental aid, which covers such support for the generation of electricity from RES, reducing import dependency in the electricity supply in Slovenia, and reducing emissions of greenhouse gases. The EU regulations and guidelines governing this area are listed below:

· Directive 2001/77/EC of the European Parliament and of the Council of 27 September 2001 on the promotion of electricity produced from renewable energy sources in the internal electricity market.

· Directive on the promotion of cogeneration based on a useful heat demand in the internal energy market (2004/8/EC).

· Directive 2005/89/EC of the European Parliament and of the Council of 18 January 2006 concerning measures to safeguard security of electricity supply and infrastructure investment.

· Community guidelines on State aid for environmental protection (2008/C 82/01).

· Guidelines on national regional aid for 2007 – 2013 (2006/C 54/08).

EU regulations separately consider high-efficiency cogeneration (CHP) (Directive 2004/08 EC) and electricity generation from RES (Directive 2001/77 EC). This distinction is also adopted in Slovenian regulations. Due to the overlap of the two areas, such as greater transparency and usefulness of support schemes, it is appropriate to use similar approaches with the same methodological starting points. This will lead to comparability and usefulness of support schemes.

The basic principle in allocating support to RES generating facilities that meet the conditions laid down by decree is that support may only be granted if the electricity generating costs in such generating facilities exceed the price of electricity from such facilities in the open electricity market. Determination of the price of electricity from such facilities in the market requires calculation of the costs of generating electricity in individual types and size categories of generating facilities.

Preparation of the RCE methodology is based on the following starting points:

· Economic consideration covers analysis of generation in typical RES generating facilities

· Calculation of RCE must comply with the requirements of the Guidelines for environmental state aid

· Calculation of RCE ensures a quality foundation for determination of an appropriate level of support for RES generating facilities (aid may only cover the difference to the market price of energy), and must:

· Ensure appropriate objective economic conditions that will encourage investors

· Be a transparent, simple and non-excessive system, understandable for users, and not too difficult to maintain.

2 METHODOLOGY

The methodology for determining RCE is based on determination of the total annual operating costs of RES generating facilities, based on the following technological and operational parameters and variables, and cost categories and revenues:

1. Main technological and operational parameters:

· installed power (MWel)

· annual operating hours

· electrical efficiency - Eleff (%),

· thermal efficiency - Theff (%), where heat is also exploited

2. Investment costs (specific, €/kWel), including the cost of:

· land,

· machinery and electrical equipment, 

· construction work,

· installation, start-up and testing,

· network connection, 

· cost of planning and obtaining permits,

are included in the calculation with an annuity calculation (15-year economic period of the project, and 12% discount rate), and represent the costs of depreciation and cost of capital.

3. Operating costs (€/MWhel):

· Maintenance (€/MWhel, % of investment),

· Operation - work (number of employees, €/year),

· Insurance and other costs (% of investment, €/year)

4. Fuel costs (€/MWhg)

5. Revenues, benefits (€/MWhel)

· Sale of heat (€/MWht)

· Other benefits 

RCE represent the total annual costs of operating typical RES generating facilities, reduced by total revenues and benefits of operation (sale of heat etc.), and are expressed in €/MWhel, using the following formula:

RCE = (COSTS – REVENUES) /ELECTRICITY 

Where:

COSTS = annual investment (annuity) + operating costs (€) + fuel costs (€)

REVENUES = sale of heat (€) + other benefits (€)

ELECTRICITY = annual electricity generated (MWh)
 = installed power (MWel)  annual operating hours (h)

RCE are divided into two parts:

RCE = FPRC + VPRC
1. FPRC – fixed part of RCE- (€/MWhel):

· Investment costs (annuity)

· Operating costs (excluding fuel costs)

2. VPRC – variable part of RCE– (€/MWhel):

· Fuel costs – revenues (heat and other benefits)

Fixed part of RCE are determined every 5 years, or earlier if investment costs and other investment parameters change significantly.

Variable part of RCE, which are determined only for RES generating facilities where the input energy vector represents a financial cost, are determined annually, or more frequently on the basis of forecasts of reference market prices for energy prepared by the Energy Agency.

For RES technologies with no fuel costs, the variable costs are not determined (RCE equal fixed costs).

The methodology for determining RCE is based on the annuity method of valuing investment costs. The annuity method is a dynamic method which converts the annual cost of investment to the annual level, taking account of the required return on equity. The annual investment cost of capital is calculated as the product of the annuity factor and investment in the facility. The annuity factor is calculated using a formula that includes the discount rate and the economic lifespan of the facility.

2.1 Technological and operational parameters

RES generating facilities are typically highly diverse, in terms of the RES used, the size of the facility, and the technology and operating methods, and so in this discussion we divide them using the following criteria:

1. RES used

2. Size of RES generating facility (size category)

3. Sustainability and other criteria: quality or sustainable source of fuel, use of heat, method of implementing generating facility etc.

2.1.1 RES used

We are considering RES generating facilities using the following RES sources:

1. energy potential of watercourses,

2. wind energy used in generating facilities on land,

3. solar energy used in solar power plants (decree only considers photovoltaic power plants),

4. geothermal energy,

5. wood biomass energy,

6. biogas energy,

7. landfill gas energy,

8. energy from biogas obtained from sludge produced in the operation of wastewater treatment facilities,

9. energy obtained from biodegradable waste.

RES generating facilities using other sources that meet the definition of renewable energy sources under the Energy Act and not included in the above list are considered individually in determining RCE.

2.1.2 Size categories of RES generating facilities

As the size of an RES generating facility has a significant impact on the operating method and on specific investment and other costs, it is appropriate in terms of determining the level of support to introduce at least certain typical size groups for which typical specific investment and other costs, and consequently and selectively levels of support, are determined.

In determining RCE with regards to size – total nominal electric power of the facilities - RES generating facilities are classified into 4 size categories as shown in Table 1.

Table 1: Size categories of RES generating facilities

	Size categories of RES generating facilities
	Nominal power of facility

	1.
	Micro
	less than 50 kW

	2.
	Small
	less than 1,000 kW

	3.
	Medium 
	1-10 MW

	4.
	Large 
	More than 10 up to and including 125 MW


2.1.3 Sustainability and other criteria

The following additional criteria are specifically taken into account in consideration of RES generating facilities and determination of RCE:

1. Type of wood biomass:

· With certificate of sustainable processing (source A1
)

· By-products and residue from the wood-processing industry (source A21)

· End-of-life wood (source A3)

2. Type of substrate in biogas production

· Biomass – volume share of sources B11 and B21 greater than 75%:

· Share of manure and slurry in substrate more than 30% or more than 70%

· Biodegradable waste – volume share of sources C11 and C21 greater than 25%:

3. Type of solar power plant:

· On buildings or building constructions:

a. Component part of the cladding of the building and functional replacement of building elements (roof, facade, windows and the like), planned and built together with the building itself,

b. Non-integrated installation, or installation on existing structures,

· Independent outdoor structures

4. Use of heat is encouraged if it reaches the required extent of input energy fuel

· 15%: biogas, landfill gas

· 30%: geothermal energy, municipal waste

Representative technologies of RES generating facilities

Representative technologies were determined for individual types of RES size categories based on the present state of technology of use of RES in the EU, and on data on the most common examples of use in Slovenia.

RES technology parameters

The following technological parameters, which determine the use of input RES fuel, and the generation of electricity and useful heat, in facilities that operate in full cogeneration, are used to determine the RCE of RES generating facilities that use fuel and/or utilise heat generated:

1. Electrical efficiency (Eleff) – ratio between the nominal electric power of the CHP cogeneration facility and the input power of fuel.

2. Thermal efficiency (Theff) – ratio between nominal output thermal power (useful heat) of the RES generating facility and the input power of fuel.

The equations below show the calculation of fuel consumption and generation of useful heat for RES generating facilities:

Use of fuel (MWh) = Nominal electric power (MWEl) / Eleff  Operating hours (h)

Useful heat (MWh) = Nominal electric power (MWEl) Theff / Eleff  Operating hours (h)


= Electricity generated (MWh)  Theff / Eleff
2.2  Economic parameters and variables

Determination of RCE is based on an economic model using established economic standards for economic evaluation of projects.

The main input economic parameters and variables in the economic model for determining RCE are:

1. Depreciation period: 15 years, 

2. Discount rate: 12%,

3. Investment costs,

4. Price of fuel,

5. Operating and maintenance costs,

6. Revenues and benefits,

and are presented in detail in the following sections.

Value added tax is not taken into account in the economic model due to the prevailing legal status of companies with RES generating facilities.

2.2.1 Depreciation period

Determination of RCE is based on economic evaluation of RES projects over 15 years, which is consistent with the duration of the support scheme and the average depreciation period for RES generating facilities
, with regard to current legislation and established practice.

At present, Slovenian legislation only prescribes the maximum permitted rate of depreciation, and even that only very generally. The maximum rates of depreciation are prescribed in Article 33 of the Corporate Income Tax Act:

· Built structures: 3% rate (a 33-year depreciation period)

· Machinery and equipment: 20% rate (a 5-year depreciation period).

Companies mostly choose the prescribed rate or lower, as it ensures that the depreciation is fully treated as an allowable expense. This does not, however, mean that companies cannot charge depreciation at a higher rate, but if they do, at the year-end they can include as allowable costs only depreciation up to the level or rate laid down in the Act.

The lifespan of most RES generating facilities is around 15 years or more, but with regard to the operating level, normally after 15 years substantial, comprehensive renovation and revitalisation of the main parts of the machinery of the facility is necessary to ensure the required operating and environmental standards. The share of the value of structures and land in the total investment varies for different RES technologies (lowest for solar power plants, significantly higher for network equipment, electricity generation from biogas, small HE and geothermal power plants), and can represent from 10% to – in certain cases – as much as 80% of the total investment value, while the share of equipment ranges between 15% and 70% of the value of the whole investment. Taking account of the prescribed maximum permitted depreciation rates for a given share of investment costs, the average depreciation period for generating facilities and other parts of RES investment is around 15 years.

2.2.2 Discount rate

A 1.2% discount rate based on the following assumptions is used to evaluate annual cost of capital in determining RCE:

1. Required return on equity: 20%

The rate of return reflects current conditions in Slovenia, where the returns required by investors are relatively high due to the possibility of relocation of generation to other countries, while the cogeneration market is not yet fully developed and the returns achieved by investing in core activities are at this level.

2. Credit costs: 6.5%

The estimated cost of capital is based on the Euribor interbank interest rate, which in 2008 moved around 4.7% at an annual rate, with an average commission of 1.8%, including all costs of approval, insurance and intercalary interest before commencement of repayment over a term of 10 years. The value used for the cost of capital also matches the fixed interest rate offered by banks at the end of 2008 for comparable loans with a repayment term of 10 years.

3. Structure of investment funds:

The envisaged structure of funding for the investment is shown in Table 2, assuming a ratio between equity and external sources of financing (loans) of 40:60.

Table 2: Structure of envisaged investment funds and calculation of discount rate

	Funds
	Return/Interest
	Share

	  Equity
	20%
	40%

	  Loans
	6.5%
	60%

	Total discount rate
	12%
	 


Assuming the required returns on equity and interest on loans, the combined required return is 12%, which is used as the discount rate in economic calculations of the operation of RES systems and in determining the level of support. Calculation of the required return on equity is based on calculation of the weighted average cost of capital (WACC) using the following formula:
WACC = wLS * rLS + wKR * rKR     = 0.4 * 20% + 0.6 * 6.5% = 12%

Where:

wLS

percentage of equity financing 

wKR 
percentage of debt financing

rLS 

return on equity 

rKR 

interest rate for loans

A lower 6.4% discount rate was used only for solar power plants, assuming an 80% share of external financing (loans, interest 6.5%) and 20% equity with a required return of 6%, a specific approach also used in other countries, as solar is the most expensive technology requiring the greatest support.

The Community guidelines on state aid for environmental protection, which allow operational aid to cover the difference between the cost of generating electricity from RES and the market price for electricity, are the starting point in determining the level of the discount rate. The guidelines stipulate that generating costs include the cost of depreciation of investment and a normal return on capital, but the guidelines do not clarify the value of a normal return. Usually individual countries when establishing support schemes themselves stipulate what a normal return is in their national economies.

In economic theory, a normal return on assets for low-risk investments ranges between 7% and 10%, while a normal return for more risky investments is between 15% and 25%. Investments in RES cannot be considered either low-risk investments or high-risk investments, but we cannot overlook two facts that mean that investment risk remains:

(1) Despite the certain degree of security provided by the very existence of a scheme covering for investors the difference between generating costs and the market price, the RES market remains undeveloped, and market mechanisms (both for equipment and service providers, and for energy production itself) do not operate according to the same principles typical of developed markets,

(2) Certain RES technologies are entering a more mature phase, although compared to conventional methods of generating electricity, the gap is still substantial, representing a comparable additional risk.

Despite the existence of the scheme to support electricity generation from RES, which will significantly reduce the price risk in the energy market, there remains a major risk for those technologies linked to the use of heat (biomass, mandatory requirement for 70% efficiency). For technologies not linked to the consumption of heat, the main risk lies in the correct estimation of the potential of renewable resources.

At a time of economic crisis, ensuring a suitable return on environmental investments is even more important, particularly as, by promoting investment in RES, the state actively influences restructuring of the economy, and indirectly promotes the use and development of new technologies with high added value, and achieves positive effects on the environment, employment, reliability of energy supplies and reduced import dependency.

2.2.3 Investment costs

Investment costs include the total investment cost of implementing the RES production facility project. They are defined as typical costs
 for the particular technology and size of the RES production facility by size categories of the technology, and are expressed as specific investment costs per unit of installed electrical power (€/kWel).

Investment costs include the following costs:

· Purchase or leasing of land,

· Purchase of machinery and electrical equipment, 

· Implementation of required construction works,

· Costs of installation, start-up and testing,

· Network connection costs,

· Costs of project planning and permit acquisition.

The RCE takes account of annual investment costs (An), which are determined using the annuity method, where the annual investment costs are calculated as the product of the annuity factor and the total investment costs for the RES production facility using the following equation:

An = I0 * ar,n

Where 

An

annual investment costs (€)

I0 
total investment costs (€)

ar,n
annuity factor:
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Where
r
discount rate

n
economic lifespan of the project (years)

The specific investment costs of RES production facilities for individual RES technologies are shown below, together with other input data.

2.2.4 Operating and maintenance costs

Operating and maintenance costs (O&M) include all operating and maintenance costs for the RES production facilities except the cost of fuel:

· Equipment maintenance costs:

· Regular and investment maintenance (% of investment) 

· Insurance, rental, administration costs

· Equipment insurance, rental, administration costs (% of investment)

· Operating costs

· Other operating costs: energy, materials and services (% of investment)

· Labour costs:

· Number of employees required to operate the RES production facility

· Annual employment cost: €25,000/year per employee

Annual operating costs are calculated using the following formula:

Operating and maintenance costs (€) =:

Maintenance costs (% of investment) * Total investment value (€)

+ Insurance costs (% of investment) * Total investment value (€)

+ Operating costs (% of investment) * Total investment value (€)

+ Number of employees (n) * €25,000/year

Operating and maintenance costs for RES production facilities for individual technologies are shown below together with other input data.

2.2.5 Fuel costs - RES

In determining RCE for RES production facilities using wood biomass and biogas, fuel costs are based on forecast reference market prices for energy prepared by the Energy Agency and the price models of the RCE methodology.

Annual fuel costs are calculated using the following equation:

Annual fuel costs (€) = Fuel consumption (MWh) * Price of fuel (€/MWh)

Price of wood biomass

The initial reference market price for wood biomass is determined based on 12 monthly cumulative statistical data on the quantity [kg] and export value [€] of woodchips, chips and the like for conifer trees. The Energy Agency publishes the initial reference market price for wood biomass [€/kg] for the following year in its forecast.

The final basic price for wood biomass CLB (green chips) is the same for all size categories and consists of two parts:

1. Initial reference market price [€/kg]

2. Additional cost of processing, storage and transport – 80% of the initial reference price 

Based on an estimate of the state of the wood biomass market in Slovenia, the final basic price for wood biomass CLB for 2009 was €23/MWh. 

Price of substrate for biogas plants

The production of biogas from agricultural biomass in biogas plants uses a mix of substrata (biodegradable matter) such as:

· manure and slurry,

· corn silage,

· other green biomass,

· household and industrial organic waste,

· other substrates,

while the composition of mixes can vary considerably between individual biogas plants depending on the size, location and operating method.

Some substrates represent a direct operating cost, as they must be purchased on the open market (e.g. corn silage or other green biomass), others could be residue or waste from activities on site (e.g. manure and slurry), and some could even represent operating revenue for the facility (e.g. household and industrial organic waste).

In determining RCE for electricity generation, we only include the cost of input substrates for RES production facilities using biogas produced from biomass (more than 75% by volume from sources B1 and B2 from Annex V of the Decree), while for biogas production from biodegradable waste, the cost of input substrates is not included.

The estimated costs of substrates in determining the RCE of RES production facilities using biogas produced from biomass starts from the percentages of individual substrates shown in Table 3.

The forecast price for corn silage is a constituent part of the forecast on reference fuel prices issued by the Energy Agency, and so the price of corn silage is adjusted each year to trends in the market for agricultural produce.

Based on available data for 2008, the expected price for corn silage for biogas production in 2009 will be €22.47/tonne (2.25 cents/kg).

The cost of slurry was determined based on available data on prices and the costs of operating biogas plants at the level of €3/t. Forecasts and adjustment of this price is not anticipated.
Table  shows the initial prices for both substrata for 2009 and the calculation of the average price for a mix of substrata as the input fuel in an RES production facility (€/MWhg).

Table 3: Percentage of substrates in biogas production from biomass with regard to size of RES production facility

	Size category
	Up to 50 kW
	Up to 1 MW
	Up to 10 MW
	Biogas production from substrata

	
	Percentage of biogas from substrata
	m3/t

	Manure and slurry
	25%
	25%
	15%
	30

	Corn silage
	55%
	60%
	70%
	200

	Other waste*
	20%
	15%
	15%
	195


* Various waste (slaughterhouse, green and other waste) that does not represent a cost for the facility. Heat of combustion: 6.25 kWh/m3
Table 4: Prices of substrata and cost of substrata mix with regard to size of RES production facility

	Substrate prices
	Size category

	
	€/t
	up to 50 kW
	up to 1 MW
	up to 10 MW

	Slurry
	3.00
	
	
	

	Corn silage
	22.47
	
	
	

	Average substrate price
	€/MWhg
	13.89
	14.79
	14.98


The price of a substrate mix for individual size categories is obtained using the equation:

CSUB = [%BPS * CS/FS + %BPG * CG / FG ] / KurBP


 = CS * F + G

Where 

CSUB
Price of substrata mix, €/MWhg
%BPS
Percentage of biogas produced from corn silage substrate 

%BPG
Percentage of biogas produced from slurry

CS
Price of corn silage substrate, €/t

CG
Price of slurry,  
€/t

FS
Factor for biogas production from corn silage substrate (m3/t)

FG
Factor for biogas production from slurry (m3/t)

KurBP
Average Heat of combustion (0.00625 MWh/m3)

F
Substrate price factor

G
Substrate price constant 

2.2.6 Value of useful heat from RES production facilities

Sufficient exploitation of useful heat – achieving a total annual efficiency of the production facility of at least 70% - is a requirement in order to receive support for RES production facilities using wood biomass, and represents operating revenue for the facility that must be suitably incorporated into the calculation of RCE in accordance with the guidelines for environmental state aid.

Evaluation of revenues from useful exploitation of heat from RES production facilities uses the cost price of separate production of heat from a boiler using wood mass, as set out in the following equation:

VT(i) = CLB (i) / 0,86

Where:

VT(i)
value of heat in year i (€/MWh)
CLB(i)
price of wood biomass in year i (€/MWh)

0.86
efficiency of separate production of heat in a boiler using wood biomass

With regard to the wood biomass reference price of €23/MWh for 2009, the value of useful heat for all sizes of RES production facilities is €26.74/MWht.
Annual revenues from useful production of heat are calculated using the following formula:

Heat revenues (€) = Useful heat (MWh) * Value of heat (€/MWh)

3 CALCULATION OF RCE
Based on the input parameters and methodology for calculating RCE (€/MWhel) presented, the method of determining RCE can be summarised by the following equations:

RCE = [COSTS (investment + O&M +fuel) – REVENUES (heat)] / ELECTRICITY 

To determine support, RCE is divided into two parts:

1. FPRC – fixed part - (€/MWhel):

FPRC = [COSTS (investment + O&M)] / ELECTRICITY 

2. VPRC - variable part – (€/MWhel):

VPRC = [COSTS (fuel) – REVENUES (heat)] / ELECTRICITY 

RCE = FPRC + VPRC
For most RES production facilities, where there are no RES fuel costs, only the fixed part of RCE, which does not change for an individual RES production facility throughout the period in which support is provided, is calculated.

For other RES facilities, the variable part of RCE is determined in addition to the fixed part, and is adjusted annually with regard to forecast reference prices for energy published by the Energy Agency.

A bespoke tool using MS Excel (RCE_RES.xls) is used to calculate and determine RCE.

RCE calculations for 2009 are presented below for RES production facilities depending on the RES used. Input data are based on available sources of technical and economic parameters of RES production facilities in Slovenia and the EU. The data sources used are listed in section 5.

3.1 Energy potential of watercourses

Input data for determining RCE for typical production facilities that exploit the potential of watercourses (hydro power plants) are shown in Table .

Figure  and Figure 2 show the structure and level of RCE for hydro power plants, which range between 77 and 105 €/MWhel. Investment costs represent almost 80% of the total RCE, with the remainder accounted for by operating and maintenance costs. All costs are included in the fixed part of RCE.

Table 5: Input data for determining RCE of hydro power plants

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	0.05
	4,000
	2,300
	0.9%
	0.6%
	1.5%
	0.03

	 up to 1 MW
	1
	3,500
	1,700
	1.5%
	0.6%
	1.7%
	0.4

	up to 10 MW
	5
	3,500
	1,500
	1.5%
	0.6%
	1.8%
	1.8

	up to 125 MW
	30
	3,500
	1,400
	1.5%
	0.6%
	1.8%
	9
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Figure 1: Structure of RCE for hydro power plants
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Figure 2: RCE for hydro power plants - only fixed reference prices specified

3.2 Wind energy

Table 6 shows the input data for determining the RCE of typical production facilities using wind energy (wind power plants). The RCE for production facilities up to 10 MW in nominal electric power are the same for all three size categories of smaller production facilities.

Table 6: Input data for RCE of wind power plants

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	5
	2,100
	1,200
	0.3%
	0.2%
	1.3%
	0.5


	 up to 1 MW
	
	
	
	
	
	
	

	up to 10 MW
	
	
	
	
	
	
	

	up to 125 MW
	50
	2,100
	1,100
	0.3%
	0.2%
	1.3%
	5


The structure and level of RCE for wind power plants, which ranges between 87 and 95 €/MWhel are shown in Figure 3 and Figure 6. Investment costs represent almost 90% of the total RCE, with the remainder accounted for by operating and maintenance costs. All costs are included in the fixed part of RCE.
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Figure 3: RCE structure for wind power plants
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Figure 4: RCE structure for wind power plants - only FPRC specified

3.3 Solar energy

With regard to the method of implementation of solar power plants (photovoltaic modules), RCE is determined for:

1. Production facilities on buildings or built structures

a. Places on buildings or other structures 

b. Component part of the cladding of a building or of building elements, and built together with the building

2. Production facilities as independent structures

3.3.1 Solar power plants on buildings or built structures

Table 7 shows the input data for determining the RCE of solar power plants on buildings or built structures.

Table 7: Input data for determining RCE for solar power plants on buildings or built structures

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	0.05
	1,050
	3,860
	0.1%
	0.04%
	0.4%
	0.015

	 up to 1 MW
	0.5
	1,050
	3,525
	0.1%
	0.04%
	0.4%
	0.15

	up to 10 MW
	2
	1,050
	2,925
	0.1%
	0.04%
	0.4%
	0.5

	up to 125 MW
	20
	1,050
	2,630
	0.1%
	0.05%
	0.4%
	4


Figure  shows the structure and level of RCE for solar power plants on buildings or built structures, which ranges between €281 and €415/MWhel. Investment costs represent almost 95% of the total RCE, with the remainder accounted for by operating and maintenance costs. All costs are included in the fixed part of RCE.
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Figure 5: Structure of RCE for solar power plants on buildings or built structures

RCE for solar power plants that are component parts of the cladding of buildings or of elements of buildings (“integrated”) are 15% higher than for solar power plants on buildings or structures, as shown in Figure 5.
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Figure 6: RCE for solar power plants: a - on buildings or built structures, b - component part of cladding of buildings or building elements (only FPRC specified).

3.3.2 Solar power plants as independent structures

Table 8 shows the input data for determining RCE for solar power plants that are independent structures.

Table 8: Input data for determining RCE for solar power plants as independent structures

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	0.05
	1,050
	3,620
	0.1%
	0.05%
	0.4%
	0.015

	 up to 1 MW
	0.5
	1,050
	3,330
	0.1%
	0.05%
	0.4%
	0.15

	up to 10 MW
	2
	1,050
	2,685
	0.1%
	0.04%
	0.4%
	0.5

	up to 125 MW
	10
	1,050
	2,455
	0.1%
	0.04%
	0.4%
	4


Due to somewhat lower investment costs, particularly for larger independent solar power plant structures, RCE are somewhat lower (€269-390/MWhel), as shown in Figure 7 and Figure 8. Investment costs represent somewhat less than 95% of total RCE, with the remainder accounted for by operating and maintenance costs. All costs are included in the fixed part of RCE.
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Figure 7: Structure of RCE for solar power plants on buildings or built structures
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Figure 8: RCE for solar power plants on buildings or built structures - only FPRC specified

The RCE for 2009 for all types of solar power plants will be reduced in future years in accordance with the decree for new production facilities joining the support scheme as follows:

· In 2010 by 7%,

· In 2011 by 14%,

· In 2012 by 21%,

· In 2013 by 28%.

Table 9: RCE for both types of solar power plant, 2009-2013

	RCE
	On buildings or built structures
	Independent structures

	€/MWhel

Year
	up to 50 kW
	 up to 1 MW
	up to 10 MW
	up to 125 MW
	up to 50 kW
	 up to 1 MW
	up to 10 MW
	up to 125 MW

	2009
	415
	380
	315
	281
	390
	360
	290
	269

	2010
	386
	353
	293
	261
	363
	335
	270
	250

	2011
	357
	327
	271
	241
	336
	309
	249
	232

	2012
	328
	300
	249
	222
	308
	284
	229
	213

	2013
	299
	274
	227
	202
	281
	259
	209
	194


3.4 Geothermal energy

Due to their specific features, RCE for geothermal power plants are the same for the first three size categories (up to 10 MWe), while for large production facilities, they are determined specifically for each individual case. Table 10 shows the input data for determining RCE for typical production facilities using geothermal energy.

Table 10: Input data for determining RCE for geothermal power plants

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW1
	
	
	
	
	
	
	

	 up to 1 MW
	5
	6,000
	4,600
	2.0%
	0.7%
	1.2%
	12

	up to 10 MW
	
	
	
	
	
	
	

	up to 125 MW1
	(1)


(1)  Production facilities considered individually.
Figure 9 and Figure 10 show the structure and level of RCE for geothermal power plants, which are set at €152/MWhel. Investment costs represent almost 75% of total RCE, with the remainder accounted for by operating and maintenance costs. All costs are included in the fixed part of RCE.
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Figure 9: Structure of RCE for geothermal power plants
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Figure 10: RCE for geothermal power plants - only FPRC specified

3.5 Wood biomass

For RES production facilities using wood biomass, RCE is determined for:

1. RES production facilities where wood biomass represents more than 90% of the primary energy of fuel.

2. RES production facilities using wood biomass together with fossil fuels, where wood biomass represents more than 5% of the primary energy of fuel.

3. RES production facilities using wood biomass together with fossil fuels, where wood biomass represents less than 5% of the primary energy of fuel.

3.5.1 RES production facilities using wood biomass - more than 90 % of the fuel energy

For RES production facilities mainly using wood biomass, RCE are determined only for small and medium-sized facilities, with RCE for other production facility size categories determined separately for each individual case
. Table 11 shows the input data for determining RCE for production facilities with more than 90 % of the input fuel being wood biomass. The electrical efficiency of small production facilities is 12%, and of medium-sized facilities is 17%, while meeting the required 70% total operating efficiency.

Table 11: Input data for determining RCE of production facilities where wood biomass represents more than 90% of the fuel energy

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	(1)

	 up to 1 MW
	0.5
	5,500
	4,500
	2.0%
	0.8%
	1.2%
	1

	up to 10 MW
	2
	5,500
	3,200
	2.0%
	0.8%
	1.2%
	3

	up to 125 MW
	(1)


(1)  Production facilities considered individually.
Figure 11 and Figure 12 show the structure of RCE for power plants using more than 90% wood biomass, which range between €167 and €224/MWhel. Investment costs for such facilities represent only just over 50% of the total RCE, with the remainder largely accounted for by fuel costs, which, taking account of revenues from heat, are considerably reduced as a proportion of the total. Due to the use of fuel and the exploitation of useful heat, RCE are divided into FPRC and VPRC.
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Figure 11: Structure of RCE for power plants using more than 90% wood biomass
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Figure 12: RCE for power plants using more than 90% wood biomass: FPRC and VPRC 

3.5.2 RES production facilities with cofiring with more than 5% wood biomass

RCE for RES production facilities with cofiring of more than 5% wood biomass are the same for the first three size categories of production facilities (up to 10 MWe), while for large production facilities they are determined specifically for each individual case
. Table 12 shows the input data for determining RCE for production facilities with cofiring of more than 5% wood biomass as input fuel, assuming 17.5% electrical efficiency and 52.5% thermal efficiency. Given the situation in Slovenia, where cofiring facilities are added to existing power plants, the estimates of investment take account of only the additional investment in burners necessary for cofiring of wood biomass. In cases of new blocks for fossil fuels with cofiring of more than 5%, such production facilities will have to be considered individually.

Table 12: Input data for determining RCE of production facilities with cofiring of more than 5% wood biomass

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	6
	5,500
	1,400
	2.0%
	0.8%
	1.2%
	5

	 up to 1 MW
	
	
	
	
	
	
	

	up to 10 MW
	
	
	
	
	
	
	

	up to 125 MW
	(1)


(1)  Production facilities considered individually.
Total RCE are €103/MWhel, and are divided into practically equal FPRC and VPRC, as shown in Figure 14. 
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Figure 13: Structure of RCE for power plants with cofiring of more than 5% wood biomass
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Figure 14: FPRC and VPRC for power plants with cofiring of more than 5% wood biomass

3.5.3 RES production facilities with cofiring of less than 5% wood biomass

For RES production facilities with cofiring of less than 5% wood biomass, RCE are determined on the following basis:

· Calculation of the difference between average price of wood biomass and average price of coal in the country (lignite and domestic brown coal)

· Calculation of RCE assumes 30% efficiency in electrical conversion

Input data used and results of calculation of RCE are shown in Table 13. 

RCE are the same for all size categories of production facilities, and are harmonised annually with the forecast reference market price for wood biomass and energy coal in Slovenia.

Table 13: Input data and calculation of RCE for production facilities with cofiring of less than 5% wood biomass

	
	Price of fuel
	RCE

	
	€/GJ
	€/MWhg
	€/MwhEl

	Lignite
	2.9
	10.44
	34.80

	Brown coal
	4.1
	14.76
	49.20

	Average coal
	3.5
	12.60
	42.00

	Wood biomass
	5.7
	20.52
	68.40

	Difference
	2.2
	7.92
	26.40


Where wood biomass is coincinerated with other energy sources, RCE are determined separately for each individual case in the decision on allocating support.

After 2012, the price of fuel for production facilities included in the emissions trading scheme include the cost of purchasing CO2 emissions permits. This takes account of:

· CO2 emissions factors for energy coal in Slovenia, as stated by the Republic of Slovenia in its latest records of greenhouse gases submitted to the secretariat of the United Nations Framework Convention on Climate Change (UNFCCC), and published on the ARSO website http://rte.arso.gov.si/, and

· the price of emissions permits set by the Agency in its forecast of reference energy prices.



Table 13: Input data and calculation of RCE for production facilities with cofiring of less than 5% wood biomass

	
	Price of fuel
	RCE

	
	€/GJ
	€/MWhg
	€/MwhEl

	Lignite
	2.9
	10.44
	34.80

	Brown coal
	4.1
	14.76
	49.20

	Average coal
	3.5
	12.60
	42.00

	Wood biomass

	5.7
	20.52
	68.40

	Difference
	2.2
	7.92
	26.40


Where wood biomass is coincinerated with other energy sources, RCE are determined separately for each individual case in the decision on allocating support.

After 2012, the price of fuel for production facilities included in the emissions trading scheme include the cost of purchasing CO2 emissions permits. This takes account of:

· CO2 emissions factors for energy coal in Slovenia, as stated by the Republic of Slovenia in its latest records of greenhouse gases submitted to the secretariat of the United Nations Framework Convention on Climate Change (UNFCCC), and published on the ARSO website http://rte.arso.gov.si/, and

· the price of emissions permits set by the Agency in its forecast of reference energy prices.

3.6 Biogas

In electricity generation using biogas, RCE is determined for two groups of RES production facilities using biogas with regard to the source of biogas production:

1. Biogas produced from biomass with more than 75% by volume from sources B1 and B2 (biomass from agriculture, in accordance with Annex V of the decree)

2. Biogas produced from biodegradable waste with more than 25% by volume from sources C1 and C2 (biodegradable municipal and industrial waste, in accordance with Annex V of the decree)

3.6.1 RES production facilities using biogas produced from biomass

RCE for RES production facilities using biogas produced from biomass are determined only for the first three size categories, as given the nature of such facilities and the sustainable aspects of operation in Slovenia, construction of units with power in excess of 10 MW is inappropriate
.

Table 14 shows the input data for determining RCE for biogas power plants using biomass. An electrical efficiency of 34% is assumed for all production facilities
.
Table 14: Input data for determining RCE for biogas power plants using biogas produced from biomass

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	0.05
	6,800
	4,000
	2.0%
	0.8%
	1.2%
	0.12

	 up to 1 MW
	0.5
	6,800
	3,800
	2.0%
	0.8%
	1.2%
	1

	up to 10 MW
	2
	6,800
	3,300
	2.0%
	0.8%
	1.2%
	3

	up to 125 MW
	(1)


(1) RCE not specified.

Figure  and Figure 16 show the structure of RCE for biogas power plants using biogas from biomass, which range between €141 and €160/MWhel. Investment cost for such facilities represent around 45% of total RCE, with the remainder mainly accounted for by the costs of substrata and operation of the facility. As the cost of fuel is taken into account, RCE are divided into FPRC and VPRC
.
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Figure 15: Structure of RCE for biogas power plants using biogas from biomass
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Figure 16: RCE of biogas power plants using biogas from biomass: FPRC and VPRC 

3.6.2 RES production facilities using biogas produced from biodegradable waste

RCE for RES production facilities using biogas produced from biodegradable waste are the same for the first two categories and the third size category, and are not determined for large facilities
.

Table 15 shows input data for determining RCE for biogas power plants using biogas from biodegradable waste. Electrical efficiency of 34% is assumed for all production facilities
.
Table 15: Input data for determining RCE for biogas power plants using biogas produced from biodegradable waste

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	0.5
	6,800
	4,800
	2.0%
	0.8%
	1.2%
	1

	 up to 1 MW
	
	
	
	
	
	
	

	up to 10 MW
	2
	6,800
	4,500
	2.0%
	0.8%
	1.2%
	3

	up to 125 MW
	(1)


(1) RCE not specified.

Figure 17 and Figure 18 show the structure of RCE for biogas power plants using biogas from biodegradable waste, which range between €129 and €139/MWhel. Investment costs for such facilities represent around 75% of total RCE, with the remainder accounted for by the cost of operating the facility. All costs are included in the fixed part of RCE
.
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Figure 17: Structure of RCE for biogas power plants using biogas from biodegradable waste
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Figure 18: RCE for biogas power plants using biogas from biodegradable waste: FPRC and VPRC 

3.7 Biogas obtained from sludge produced in the operation of wastewater treatment facilities

RCE for RES production facilities using biogas from the processing of sludge from wastewater treatment facilities are determined only for the first three size categories, since given the nature of such facilities and the sustainable aspects of operating in Slovenia, construction of units with power in excess of 10 MWe is not expected.

Table 16 shows input data for determining RCE for RES production facilities using biogas from the processing of sludge from wastewater treatment facilities. 

Table 16: Input data for determining RCE for RES production facilities using biogas from the processing of sludge from wastewater treatment facilities

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	0.05
	6,000
	2,500
	1.9%
	0.8%
	1.2%
	0.1

	 up to 1 MW
	1.0
	6,000
	2,200
	1.9%
	0.8%
	1.2%
	1.5

	up to 10 MW
	5
	6,000
	2,000
	1.9%
	0.8%
	1.2%
	5

	up to 125 MW
	(1)


(1) RCE not specified.

Figure 19 and Figure 20 show the structure of RCE for RES production facilities using biogas from the processing of sludge from municipal and industrial wastewater treatment facilities, which range between €66 and €86/MWhel. Investment costs for such facilities represent more than 70% of total RCE, with the remainder mainly accounted for by facility operating and maintenance costs. All costs are included in the fixed part of RCE
.
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Figure 19: Structure of RCE for RES production facilities using biogas from the processing of sludge from wastewater treatment facilities
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Figure 20: RCE for RES production facilities using biogas from the processing of sludge from wastewater treatment facilities – only FPRC specified.

3.8 Landfill gas

Once again, RCE for RES production facilities using landfill gas are only determined for the first three size categories, since given the current size and gradual reduction of municipal waste disposal in Slovenia, construction of units with power in excess of 10 MWe is not envisaged.

Table 17 shows input data for determining RCE for RES production facilities using landfill gas. 

Table 17: Input data for determining RCE for RES production facilities using landfill gas

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	0.05
	6,000
	3,400
	2.0%
	0.3%
	0.4%
	0.01

	 up to 1 MW
	1.0
	6,000
	2,300
	2.0%
	0.3%
	0.4%
	0.2

	up to 10 MW
	5
	6,000
	2,100
	2.0%
	0.3%
	0.4%
	1

	up to 125 MW
	(1)


(1) RCE not specified.

Figure 21 and Figure 22 show the structure of RCE for RES production facilities using landfill gas, which ranges between €62 and €99/MWhel. 

Investment costs for such facilities represent almost 85% of total RCE, with the remainder accounted for by operating and maintenance costs for the facility. All costs are included in the fixed part of RCE.
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Figure 21: Structure of RCE for RES production facilities using landfill gas
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Figure 22: RCE for RES production facilities using landfill gas – only FPRC specified.

3.9 Biodegradable waste

Given the technology (thermal processing), RCE for RES production facilities using biodegradable waste are only specified for small and medium-sized production facilities, while for larger facilities they are determined individually.

Table 18 shows input data for determining RCE for RES production facilities using biodegradable waste, which include only additional costs for electricity generation
. 

Table 18: Input data for determining RCE for RES production facilities using biodegradable waste

	Size category
	Size
	Operating hours
	Specif. investment
	Maintenance
	Operation
	Insurance etc.
	Labour

	
	MWe
	h/year
	€/kWel
	% inv.
	% inv.
	% inv.
	No. people

	up to 50 kW
	
	
	
	
	
	
	

	 up to 1 MW
	0.5
	6,000
	2,500
	1.9%
	0.8%
	1.2%
	1.5

	up to 10 MW
	2
	6,000
	2,400
	1.9%
	0.8%
	1.2%
	5

	up to 125 MW
	
	
	
	
	
	
	


Figure 23 and Figure 24 show the structure of RCE for RES production facilities using biodegradable waste, which range between €74 and €77/MWhel. Investment costs for such facilities represent almost 80% of total RCE, with the remainder accounted for by the operating and maintenance costs of the facility. All costs are included in the fixed part of RCE.
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Figure 23: Structure of RCE for RES production facilities using biodegradable waste
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Figure 24: RCE for RES production facilities using biodegradable waste – only FPRC specified.

3.10  Harmonisation of the variable part of RCE
The variable part of RCE (VPRC), which is determined for RES production facilities using wood biomass and biogas from biomass due to the cost of fuel and useful heat, is harmonised at least annually on the basis of the report of the Energy Agency on reference market prices for energy. 

The variable part of RCE (VPRC), determined by the following equation:

VPRC = [COSTS (fuel) – REVENUES (heat)] / ELECTRICITY,
and given the methodology used to determined RCE, depends on the technological parameters of RES production facilities (electricity and heat efficiency), taking account of the exploitation of separate production of heat to determine the value of useful heat, and particularly on the price of the fuel used in RES production facilities.

In order to make harmonisation of the variable part of RCE for recipients of support more transparent and simpler, determination of VPRC can be described using the following equation:

VPRC = CgorivaOVE * (1/EleffOVE – C/IzkLPTop) = CgorivaOVE * K

Where:

CgorivaOVE
Price of fuel for RES production facilities (wood biomass, mixed biomass substrata)

EleffOVE
Electrical efficiency of RES production facilities

C
Ratio between thermal and electrical efficiency of RES production facilities (output heat and electrical power, wood biomass only)

IzkLPTop
Efficiency of separate heat production (wood biomass only)

K
Technological constant, which includes the aforementioned technological parameters (for biogas power plants without the other part associated with the exploitation of useful heat).

The prices of RES fuels (wood biomass, mixed biomass substratum) under the price-determination model depend on the published reference market price for fuel given by the following equations:

CWB = CWBRef * M

CS= CKS*Fi + Gi
The final dependency of VPRC on reference market prices for fuel can thus be expressed by the following equations:

VPRCWB = (CWBRef * M)* K

VPRCBG = (CKSi*Fi + Gi)* K

We want to link harmonisation of the VPRC to the initial value of VPRC and the index of change in the reference price for fuel; this is given for both fuels in the following sections.

3.10.1 RES production facilities using wood biomass

As the VPRC for wood biomass is expressed as the product of the reference price for wood biomass and two constants, the annual harmonisation of VPRC can be expressed by the following equation:

VPRCWB (i) = IWB (i) VPRCWB(0)

Where:

VPRCWB (i)
Harmonised value of VPRCWB for year i (€/MWh) 

VPRCWB (0)
Initial VPRCWB for 2009 (€/MWh)

IWB (i)
Price index for wood biomass, determined on the basis of the report of reference prices for energy for year i as:

IWB (i) = CWB (i) / CWB (0)

where

CWB (i)
Reference price for wood biomass from the forecast of the Energy Agency for the following year i (€/m3).

CWB (0)
Initial reference price of wood biomass for 2009 (€/m3).

3.10.2 RES production facilities using biogas

Since VPRC for biogas is not expressed solely as a product of the reference price for corn silage (CS) substrates and the technological constant K, but rather alongside the substrate price there is also the CS price constant, annual harmonisation of VPRC is expressed by the following equation:

VPRCBG(i) = IS(i) x VPRCBG(0) + N x (1 - IS(i))

where:

VPRCBG(i) 
Harmonised value of VPRCBG for the following year i (€/MWh)

VPRCBG(0) 
Initial VPRCBG for 2009 (€/MWh)

IS(i)
Price index for corn silage substrate, determined on the basis of the report on reference prices of energy as:

IS(i) = CS(i) / CS(0)

where

CS(i)
Corn silage substrate price from the forecast of the Energy Agency for the following year (€/t)

CS(0)
Initial corn silage substrate price for 2009 (€/t)

N
Correction factor in determining VPRCBG, which includes the technological and other constant for the calculation N = G / Eleff (Table 19, €/MWh) 

Table 19: Correction factor N for harmonisation of biogas VPRC
	Size category
	1
	2
	3

	N (€/MWh)
	11.90
	11.90
	7.14


3.11  Combined RCE for 2009

The tables below summarise RCE for certain RES production facilities for 2009

Table 20: Combined presentation of fixed part of RCE for RES production facilities for 2009

	 
	Fixed part RCE

	 
	€/MWhel

	 
	up to 50 kW
	 up to 1 MW
	up to 10 MW
	up to 125 MW

	1.   Hydroelectric power plants
	105.47
	92.61
	82.34
	76.57

	2.   Wind power plants
	95.38
	95.38
	95.38
	86.74

	3.1 Solar power plants - on buildings
	415.46
	380.02
	315.36
	280.71

	3.2 Solar power plants - integrated
	477.78
	437.03
	362.67
	322.82

	3.3 Solar power plants - independent structures
	390.42
	359.71
	289.98
	269.22

	4.   Geothermal power plants
	152.47
	152.47
	152.47
	 

	5.1 Wood biomass power plants
	 
	161.95
	115.52
	 

	5.2 Cofiring of wood biomass >5%
	51.34
	51.34
	51.34
	 

	6.1 Biogas units - biomass
	118.72
	111.75
	96.18
	 

	6.2 Biogas units - waste
	139.23
	139.23
	129.15
	 

	7.   Landfill gas power plants
	99.33
	67.47
	61.67
	 

	8. Power plants using biogas from wastewater treatment facilities
	85.84
	74.42
	66.09
	 

	9.   Power plants using biodegradable waste
	 
	77.44
	74.34
	 


Table 21: Combined presentation of variable part of RCE for RES production facilities for 2009

	 
	Variable part RCE

	 
	€/MWhel

	 
	up to 50 kW
	 up to 1 MW
	up to 10 MW
	up to 125 MW

	1.   Hydroelectric power plants
	
	
	
	

	2.   Wind power plants
	
	
	
	

	3.1 Solar power plants - on buildings
	
	
	
	

	3.2 Solar power plants - integrated
	
	
	
	

	3.3 Solar power plants - independent structures
	
	
	
	

	4.   Geothermal power plants
	
	
	
	

	5.1 Wood biomass power plants
	 
	62.40
	51.92
	

	5.2 Cofiring of wood biomass >5%
	51.20
	51.20
	51.20
	

	6.1 Biogas units - biomass
	41.33
	44.00
	44.59
	

	6.2 Biogas units - waste
	
	
	
	

	7.   Landfill gas power plants
	
	
	
	

	8. Power plants using biogas from wastewater treatment facilities
	
	
	
	

	9.   Power plants using biodegradable waste
	
	
	
	


Table 22: Total RCE for RES production facilities for 2009

	 
	TOTAL RCE

	 
	€/MWhel

	 
	up to 50 kW
	 up to 1 MW
	up to 10 MW
	up to 125 MW

	1.   Hydroelectric power plants
	105.47
	92.61
	82.34
	76.57

	2.   Wind power plants
	95.38
	95.38
	95.38
	86.74

	3.1 Solar power plants - on buildings
	415.46
	380.02
	315.36
	280.71

	3.2 Solar power plants - integrated
	477.78
	437.03
	362.67
	322.82

	3.3 Solar power plants - independent structures
	390.42
	359.71
	289.98
	269.22

	4.   Geothermal power plants
	152.47
	152.47
	152.47
	

	5.1 Wood biomass power plants
	
	224.35
	167.43
	

	5.2 Cofiring of wood biomass >5%
	102.54
	102.54
	102.54
	

	6.1 Biogas units - biomass
	160.05
	155.76
	140.77
	

	6.2 Biogas units - waste
	139.23
	139.23
	129.15
	

	7.   Landfill gas power plants
	99.33
	67.47
	61.67
	

	8. Power plants using biogas from wastewater treatment facilities
	85.84
	74.42
	66.09
	

	9.   Power plants using biodegradable waste
	
	77.44
	74.34
	


4 DETERMINING THE LEVEL OF SUPPORT FOR RENEWABLES

For most RES production facilities, only the fixed part of RCE is determined, and so each year determination of the level of support takes account of:

· The initial fixed part of RCE, which is given in the decision on the allocation of support
 

For RES production facilities where the variable part of RCE is also determined, each year determination of the level of support takes account of:

· The initial fixed part of RCE, which is given in the decision on the allocation of support16 and

· The variable part of RCE, determined for an individual year of receipt of support

In determining support, the specific features of RES production facilities are taken into account, such as:

· The fixed part of RCE for RES production facilities that have received any aid that may be considered a subsidy is reduced by the calculated amount in accordance with the decree.

· In accordance with the decree on support, the variable part of RCE for production facilities using wood biomass may be:

· Increased by 10%, where wood biomass is used from source A1 of Annex V of the Decree with a biomass sustainable production certificate,

· Reduced by 10% where by-products and residues from the wood-processing industry (source A2 of Annex V of the Decree) are used,

· Reduced by 35% where end-of-life wood is used (source A3 of Annex V of the Decree).

In determining the level of support for RES production facilities, the RCE relate to the above-described RCE of individual production facilities.

4.1 Guaranteed purchase

Guaranteed purchase prices (GPP) for RES production facilities with power up to 5 MWel consist of two parts:

1. Fixed part of GPP – equal to the fixed part of RCE,

2. Variable part of GPP – equal to the variable part of RCE determined for the current year

The fixed part of GPP for an RES production facility does not change for the duration of the contract on guaranteed purchase, and is determined in the first decision on the allocation of support.

The variable part of GPP is determined annually with regard to the forecast reference market prices and methodology for calculating the variable part of RCE, and is the same for all comparable RES production facilities in an individual size category.

Table 23 and Figure 25 show determination of GPP for 2009, based on the RCE for RES production facilities without supplements.

Table 23: Guaranteed purchase prices for RES production facilities up to 5 MWel
	 
	Guaranteed purchase prices

	 
	€/MWhel

	 
	up to 50 kW
	 up to 1 MW
	up to 10 MW
	up to 125 MW

	1.   Hydroelectric power plants
	105.47
	92.61
	82.34
	76.57

	2.   Wind power plants
	95.38
	95.38
	95.38
	86.74

	3.1 Solar power plants - on buildings
	415.46
	380.02
	315.36
	280.71

	3.2 Solar power plants - integrated
	477.78
	437.03
	362.67
	322.82

	3.3 Solar power plants - independent structures
	390.42
	359.71
	289.98
	269.22

	4.   Geothermal power plants
	152.47
	152.47
	152.47
	

	5.1 Wood biomass power plants
	
	224.35
	167.43
	

	5.2 Cofiring of wood biomass >5%
	102.54
	102.54
	102.54
	

	6.1 Biogas units - biomass
	160.05
	155.76
	140.77
	

	6.2 Biogas units - waste
	139.23
	139.23
	129.15
	

	7.   Landfill gas power plants
	99.33
	67.47
	61.67
	

	8. Power plants using biogas from wastewater treatment facilities
	85.84
	74.42
	66.09
	

	9.   Power plants using biodegradable waste
	
	77.44
	74.34
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Figure 25: Guaranteed purchase prices for RES production facilities up to 5 MWel
4.2 Operational support

Operational support (OP) can only cover the difference between the RCE for RES production facilities and the market price for electricity that a CHP production facility can achieve in the electricity market.

The reference market price for electricity is determined by the Energy Agency in its report on reference market prices for energy. The actual market price that a CHP production facility can achieve in the market also depends on other factors:

· Time scale and operating methods of the facility (annual number of operating hours, daily, band operation etc.),

· Constancy of production (fluctuations, interruptions, outages etc.),

· Cost of deviations from schedules,

· Size of facility and its market power.

These factors for individual size categories and extent of operating hours of RES production facilities are reflected in factor B, and so the actual market price that RES production facilities can achieve in the electricity market is determined using the equation:

CElOVE = CElRef * B

where:

CElOVE
Market price that RES production facilities can achieve in the electricity market

CElRef
Reference market price for electricity from the Agency report on reference market prices for energy (€/MWh)

B
Factor B, correction of the market price for electricity

Table 24 shows the values of factor B for RES production facilities of all size categories.

Table 25 shows the actual market prices for electricity for CHP production facilities with regard to the forecast reference market price of electricity for 2009, at a level of €65/MWh.

Table 24: Value of factor B for RES production facilities

	Size category
	Hydro power
	Wind
	Solar energy
	Geothermal energy
	Wood biomass
	Biogas
	Gas from sludge from wastewater treatment facilities
	Landfill gas
	Biodegradable waste

	Micro
< 50 kW
	0.86
	0.80
	0.88
	0.92
	0. 88
	0.88
	0.92
	0.92
	0.92

	Small
< 1 MW
	0.86
	0.80
	0.88
	0.92
	0.91
	0.91
	0.92
	0.92
	0.92

	Medium 
up to 10 MW
	0 90
	0. 80
	0.91
	0.92
	0.92
	0.92
	0.92
	0.92
	0.92

	Large
up to 125 MW
	0.90
	0.86
	1
	0.92
	0.92
	1
	1
	1
	0.92


Table 25: Market prices for electricity for RES production facilities for 2009 for a reference market price of €65/MWh

	Market price for electricity

for RES production facilities
 
	€/MWhel

	
	up to 50 kW
	 up to 1 MW
	up to 10 MW
	up to 125 MW

	1.   Hydroelectric power plants
	55.9
	55.9
	58.5
	58.5

	2.   Wind power plants
	52.0
	52.0
	52.0
	55.9

	3.1 Solar power plants - on buildings
	57.2
	57.2
	59.2
	65.0

	3.2 Solar power plants - integrated
	57.2
	57.2
	59.2
	65.0

	3.3 Solar power plants - independent structures
	57.2
	57.2
	59.2
	65.0

	4.   Geothermal power plants
	59.8
	59.8
	59.8
	 59.8

	5.1 Wood biomass power plants
	 
	59.2
	59.8
	 59.8

	5.2 Cofiring of wood biomass >5%
	59.8
	59.8
	59.8
	 59.8

	6.1 Biogas units - biomass
	57.2
	59.2
	59.8
	 

	6.2 Biogas units - waste
	59
	59.2
	59.8
	 

	7.   Landfill gas power plants
	59.8
	59.8
	59.2
	 

	8. Power plants using biogas from wastewater treatment facilities
	59.8
	59.8
	59.2
	 

	9.   Power plants using biodegradable waste
	 
	59.8
	59.8
	 59.8


Operational support is determined annually with regard to RCE and forecast reference market prices for electricity, as described in the following equation:

OP(i) = RCE(t) - CElRef(i) * B

Where:

OP(i)
Operational support for year i (€/MWh).

RCE(i)
RCE for year i (€/MWh).

CElRef(i)
Forecast reference market price for electricity for year i from the Agency report.

B
Factor B correction of market price of electricity.

Exceptionally, operational support for RES production facilities using wood biomass in cofiring with fossil fuels, where wood biomass represents less than 5% of the total input primary energy, can be equal to the reference costs, amounting for 2009 to €26.40/MWh.

Table 26 and Figure 26 show determination of operational support for 2009 on the basis of RCE for RES production facilities without supplements.

Table 26: Operational support for RES production facilities, 2009

	Operational support
for RES production facilities
 
	€/MWhel

	
	up to 50 kW
	 up to 1 MW
	up to 10 MW
	up to 125 MW

	1.   Hydroelectric power plants
	49.57
	36.71
	23.84
	18.07

	2.   Wind power plants
	43.38
	43.38
	43.38
	30.84

	3.1 Solar power plants - on buildings
	358.26
	322.82
	256.21
	215.71

	3.2 Solar power plants - integrated
	420.58
	379.83
	303.52
	257.82

	3.3 Solar power plants - independent structures
	333.22
	302.51
	230.83
	204.22

	4.   Geothermal power plants
	152.47
	92.67
	92.67
	

	5.1 Wood biomass power plants
	
	165.20
	107.63
	

	5.2 Cofiring of wood biomass >5%
	42.74
	42.74
	42.74
	

	6.1 Biogas units - biomass
	102.85
	96.61
	80.97
	

	6.2 Biogas units - waste
	80.08
	80.08
	69.35
	

	7.   Landfill gas power plants
	39.53
	7.67
	2.52
	

	8. Power plants using biogas from wastewater treatment facilities
	26.04
	14.62
	6.94
	

	9.   Power plants using biodegradable waste
	
	17.64
	14.54
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Figure 26: Operational support for RES production facilities, 2009
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1.
Calculation of RCE for hydroelectric power plants

[image: image29.emf]up to 50 kW  up to 1 MW up to 10 MW up to 125 MW

1. Technical parameters

P

el

MW

el

0,05 1 5 30

Operating hours

hrs/year

4.000 3.500 3.500 3.500

Staff

No. of persons

0,03 0,4 1,8 9

2. Economic investment parameters

Investment  € m 0,12 1,70 7,50 42,00

Specific investment

€/kW

el

2.300 1.700 1.500 1.400

Discount rate 12% 12% 12% 12%

Depreciation period Years 15 15 15 15

Maintenance % of investment 0,9% 1,5% 1,5% 1,5%

Specific maintenance costs

€/MWh

el

5,2 7,3 6,4 6,0

Labour cost €/person*year 25.000 25.000 25.000 25.000

Specific labour costs

€/MWh

el

3,8 2,9 2,6 2,1

Insurance, administration, purchase costs

% of investment 1,5% 1,7% 1,8% 1,8%

Specific insurance, administration, purchase costs

€/MWh

el

8,6 8,3 7,7 7,2

Operating costs % of investment 0,6% 0,6% 0,6% 0,6%

Specific operating costs

€/MWh

el

3,50 2,90 2,70 2,50

3. Reference costs of electricity (RCE)

Variable part

€/MWh

el

0,00 0,00 0,00 0,00

Fixed part

€/MWh

el

105,47 92,61 82,34 76,57

TOTAL

€/MWh

el

105,47 92,61 82,34 76,57

4. Guaranteed purchase price (GPP)

GPP

€/MWh

el

105,47 92,61 82,34

5. Support

Factor B 0,86 0,86 0,90 0,90

Electricity market price

€/MWh

el

55,90 55,90 58,50 58,50

Operating support

€/MWh

el

49,6 36,7 23,8 18,1

7. Operation

Electricity generation MWhel/year 200 3.500 17.500 105.000

Lifespan

years

60 60 60 60

8. Costs

Operating costs

€/year

4.210 74.550 339.750 1.873.500

Maintenance €/year 1.035 25.500 112.500 630.000

Labour costs €/year 750 10.000 45.000 225.000

Insurance, administration, purchase costs €/year 1.725 28.900 135.000 756.000

Other operating costs €/year 700 10.150 47.250 262.500

Total operating costs

€/year

4.210 74.550 339.750 1.873.500

Depreciation and capital costs

€/year

16.885 249.601 1.101.182 6.166.618

TOTAL ANNUAL COSTS

€/year

21.095 324.151 1.440.932 8.040.118

9. Revenues

TOTAL REVENUES

€/year

21.095 324.151 1.440.932 8.040.118

Electricity revenues

€/year

21.095 324.151 1.440.932 8.040.118

Market price €/year 11.180 195.650 1.023.750 6.142.500

Support €/year 9.915 128.501 417.182 1.897.618

10. Economics (with state aid)

Own price of electricity production €/MWh

el

105 93 82 77

NPV

€

0 0 0 0

IRR

%

12,0% 12,0% 12,0% 12,0%

Simple payback time

Years

6,8 6,8 6,8 6,8

Investment

€

115.000 1.700.000 7.500.000 42.000.000

Annual revenues - Costs

€

0 0 0 0

Annual revenues - Operating costs

€

16.885 249.601 1.101.182 6.166.618

12. Specific costs

Operating costs €/MWh

el

21,05 21,30 19,41 17,84

Maintenance €/MWh

el

5,18 7,29 6,43 6,00

Labour costs €/MWh

el

3,75 2,86 2,57 2,14

Insurance, administration, purchase costs €/MWh

el

8,63 8,26 7,71 7,20

Other operating costs €/MWh

el

3,50 2,90 2,70 2,50

Total operating costs €/MWh

el

21,05 21,30 19,41 17,84

Depreciation and capital costs €/MWh

el

84,42 71,31 62,92 58,73

TOTAL ANNUAL COSTS €/MWh

el

105,47 92,61 82,34 76,57

13. Specific revenues

TOTAL REVENUES €/MWh

el

105,47 92,61 82,34 76,57

Electricity revenues €/MWh

el

105,47 92,61 82,34 76,57

Market price €/MWh

el

55,90 55,90 58,50 58,50

Support €/MWh

el

49,57 36,71 23,84 18,07

14. Share of costs

Operating costs

% 20% 23% 24% 23%

Maintenance % 5% 8% 8% 8%

Labour costs % 4% 3% 3% 3%

Insurance, administration, purchase costs % 8% 9% 9% 9%

Operating costs % 3% 3% 3% 3%

Total operating costs

% 20% 23% 24% 23%

Depreciation and capital costs

% 80% 77% 76% 77%

TOTAL ANNUAL COSTS

% 100% 100% 100% 100%

15. Share of revenues

TOTAL REVENUES

% 100% 100% 100% 100%

Electricity revenues

% 100% 100% 100% 100%

Market price % 53% 60% 71% 76%

Support % 47% 40% 29% 24%

16. CO2 emissions savings

CO

2

 emiss. reduction – electricity gener. t CO

2

240 4.200 21.000 126.000

Total emissions reduction t CO

2

240 4.200 21.000 126.000

t CO

2

/MWh

el

Support per t CO

2

€/t CO

2

18,76 13,89 9,02 6,84


2.
Calculation of RCE for wind power plants

[image: image30.emf]up to 50 kW  up to 1 MW up to 10 MW up to 125 MW

1. Technical parameters

Pel

MWel

0,05 1 5 50

Operating hours

hrs/year

2.100 2.100 2.100 2.100

Staff

No. of persons

0,01 0,1 0,5 5

2. Economic investment parameters

Investment  € m

0,06 1,20 6,00 54,50

Specific investment €/kWel

1.200 1.200 1.200 1.090

Discount rate 12% 12% 12% 12%

Depreciation period Years 15 15 15 15

Maintenance % of investment 0,3% 0,3% 0,3% 0,3%

Specific maintenance costs €/MWhel 2 2 2 2

Labour cost €/person*year 25.000 25.000 25.000 25.000

Specific labour costs €/MWhel 1,2 1,2 1,2 1,2

Insurance, administration, purchase costs % of investment 1,3% 1,3% 1,3% 1,3%

Specific insurance, administration, purchase costs €/MWhel 7,4 7,4 7,4 6,7

Operating costs % of investment 0,2% 0,2% 0,2% 0,2%

Specific operating costs €/MWhel 1,14 1,14 1,14 1,04

3. Reference costs of electricity (RCE)

Variable part

€/MWh

el

0,00 0,00 0,00 0,00

Fixed part

€/MWh

el

95,38 95,38 95,38 86,74

TOTAL

€/MWh

el

95,38 95,38 95,38 86,74

4. Guaranteed purchase price (GPP)

GPP

€/MWh

el

95,38 95,38 95,38 86,74

5. Support

Factor B 0,80 0,80 0,80 0,86

Electricity market price

€/MWhel

52,00 52,00 52,00 55,90

Operating support

€/MWhel

43,38 43,38 43,38 30,84

7. Operation

Electricity generation MWhel/year 105 2.100 10.500 105.000

Lifespan

years

30 30 30 30

8. Costs

Operating costs

€/year

1.205 24.100 120.500 1.106.000

Maintenance

€/year

180 3.600 18.000 163.500

Labour costs €/year 125 2.500 12.500 125.000

Insurance, administration, purchase costs €/year 780 15.600 78.000 708.500

Other operating costs €/year 120 2.400 12.000 109.000

Total operating costs

€/year

1.205 24.100 120.500 1.106.000

Depreciation and capital costs

€/year

8.809 176.189 880.945 8.001.921

TOTAL ANNUAL COSTS

€/year

10.014 200.289 1.001.445 9.107.921

9. Revenues

TOTAL REVENUES

€/year

10.014 200.289 1.001.445 9.107.921

Electricity revenues

€/year

10.014 200.289 1.001.445 9.107.921

Market price €/year 5.460 109.200 546.000 5.869.500

Support €/year 4.554 91.089 455.445 3.238.421

10. Economics (with state aid)

Own price of electricity production €/MWhel 95 95 95 87

NPV

€

0 0 0 0

IRR

%

12,0% 12,0% 12,0% 12,0%

Simple payback time

Years

6,8 6,8 6,8 6,8

Investment

€

60.000 1.200.000 6.000.000 54.500.000

Annual revenues - Costs

€

0 0 0 0

Annual revenues - Operating costs

€

8.809 176.189 880.945 8.001.921

12. Specific costs

Operating costs €/MWhel 11,48 11,48 11,48 10,53

Maintenance €/MWhel 1,71 1,71 1,71 1,56

Labour costs €/MWhel 1,19 1,19 1,19 1,19

Insurance, administration, purchase costs €/MWhel 7,43 7,43 7,43 6,75

Other operating costs €/MWhel 1,14 1,14 1,14 1,04

Total operating costs €/MWhel 11,48 11,48 11,48 10,53

Depreciation and capital costs €/MWhel 83,90 83,90 83,90 76,21

TOTAL ANNUAL COSTS €/MWhel 95,38 95,38 95,38 86,74

13. Specific revenues

TOTAL REVENUES €/MWhel 95,38 95,38 95,38 86,74

Electricity revenues €/MWhel 95,38 95,38 95,38 86,74

Market price €/MWhel 52,00 52,00 52,00 55,90

Support €/MWhel 43,38 43,38 43,38 30,84

14. Share of costs

Operating costs

%

12% 12% 12% 12%

Maintenance % 2% 2% 2% 2%

Labour costs % 1% 1% 1% 1%

Insurance, administration, purchase costs % 8% 8% 8% 8%

Operating costs % 1% 1% 1% 1%

Total operating costs

%

12% 12% 12% 12%

Depreciation and capital costs

%

88% 88% 88% 88%

TOTAL ANNUAL COSTS

%

100% 100% 100% 100%

15. Share of revenues

TOTAL REVENUES

%

100% 100% 100% 100%

Electricity revenues

%

100% 100% 100% 100%

Market price % 55% 55% 55% 64%

Support % 45% 45% 45% 36%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener. t CO2 126 2.520 12.600 126.000

Total emissions reduction t CO2 126 2.520 12.600 126.000

t CO2/MWhel

Support per t CO2 €/t CO2 16,41 16,41 16,41 11,67


3.
Calculation of RCE for solar power plants on buildings or structures

[image: image31.emf]up to 50 kW  up to 1 MW up to 10 MW up to 125 MW

1. Technical parameters

Pel

MWel

0,05 0,5 2 20

Izkt0%0%0%0%

Operating hours

hrs/year

1.050 1.050 1.050 1.050

Staff

No. of persons

0,015 0,150 0,500 4,000

2. Economic investment parameters

Investment  € m 0,19 1,76 5,85 52,60

Specific investment €/kWel 6,4% 6,4% 6,4% 6,4%

Discount rate 15 15 15 15

Depreciation period

Years

3.860 3.525 2.925 2.630

Maintenance % of investment 0,1% 0,1% 0,1% 0,1%

Specific maintenance costs €/MWhel 3,7 3,4 2,8 2,5

Labour cost €/person*year 25.000 25.000 25.000 25.000

Specific labour costs €/MWhel 7,1 7,1 6,0 4,8

Insurance, administration, purchase costs % of investment 0,4% 0,4% 0,4% 0,3%

Specific insurance, administration, purchase costs €/MWhel 14,7 13,4 11,1 7,5

Operating costs % of investment 0,04% 0,04% 0,04% 0,05%

Specific operating costs €/MWhel 1,47 1,34 1,11 1,25

3. Reference costs of electricity (RCE)

Variable part

€/MWhel

0 0 0 0

Fixed part

€/MWhel

415,5 380 315 281

TOTAL

€/MWhel

415,46 380,02 315,36 280,71

4. Guaranteed purchase price (GPP)

GPP

€/MWhel

415                 380                 315                

5. Support

Factor B 0,88 0,88 0,91 1

Electricity market price

€/MWhel

57,20 57,20 59,15 65,00

Operating support

€/MWhel

358,3 322,8 256,2 215,7

7. Operation

Electricity generation MWhel/year 53 525 2.100 21.000

Lifespan

years

30 30 30 30

8. Costs

Operating costs

€/year

1.417 13.268 44.090 336.700

Maintenance €/year 193 1.763 5.850 52.600

Labour costs €/year 772 7.050 23.400 157.800

Insurance, administration, purchase costs €/year 375 3.750 12.500 100.000

Operating costs €/year 77 705 2.340 26.300

Total operating costs

€/year

1.417 13.268 44.090 336.700

Depreciation and capital costs

€/year

20.394 186.244 618.173 5.558.274

TOTAL ANNUAL COSTS

€/year

21.812 199.512 662.263 5.894.974

9. Revenues

TOTAL REVENUES

€/year

21.812 199.512 662.263 5.894.974

Electricity revenues

€/year

21.812 199.512 662.263 5.894.974

Market price €/year 3.003 30.030 124.215 1.365.000

Support €/year 18.809 169.482 538.048 4.529.974

10. Economics (with state aid)

Own price of electricity production

€/MWhel

415 380 315 281

NPV

€

0 0 0 0

IRR

%

6,4% 6,4% 6,4% 6,4%

Simple payback time

Years

9,5 9,5 9,5 9,5

Investment

€

193.000 1.762.500 5.850.000 52.600.000

Annual revenues - Costs

€

0 0 0 0

Annual revenues - Operating costs

€

20.394 186.244 618.173 5.558.274

12. Specific costs

Operating costs

€/MWhel

26,99 25,27 21,00 16,03

Maintenance €/MWhel 3,68 3,36 2,79 2,50

Labour costs €/MWhel 7,14 7,14 5,95 4,76

Insurance, administration, purchase costs €/MWhel 1,47 1,34 1,11 1,25

Total operating costs

€/MWhel

26,99 25,27 21,00 16,03

Depreciation and capital costs €/MWhel 388,47 354,75 294,37 264,68

TOTAL ANNUAL COSTS €/MWhel 415,46 380,02 315,36 280,71

13. Specific revenues €/MWhel

TOTAL REVENUES

€/MWhel

415,46 380,02 315,36 280,71

Electricity revenues

€/MWhel

415,46 380,02 315,36 280,71

Market price €/MWhel 57,20 57,20 59,15 65,00

Support €/MWhel 358,26 322,82 256,21 215,71

14. Share of costs

Operating costs % 6% 7% 7% 6%

Maintenance % 1% 1% 1% 1%

Labour costs % 2% 2% 2% 2%

Insurance, administration, purchase costs % 0% 0% 0% 0%

Total operating costs

% 6% 7% 7% 6%

Depreciation and capital costs % 94% 93% 93% 94%

TOTAL ANNUAL COSTS % 100% 100% 100% 100%

15. Share of revenues

TOTAL REVENUES

% 100% 100% 100% 100%

Electricity revenues

% 100% 100% 100% 100%

Market price % 14% 15% 19% 23%

Support % 86% 85% 81% 77%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener.

t CO2

63 630 2.520 25.200

Total emissions reduction

t CO2

63 630 2.520 25.200

t CO2/Mwhel

Support per t CO2 €/tCO2

188,35 169,72 134,70 113,41


4.
Calculation of RCE for solar power plants as independent structures
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1. Technical parameters

Pel

MWel

0,05 0,5 2 10

Izk

el

0%0%0%0%

Operating hours

hrs/year

1.050 1.050 1.050 1.050

Staff No. of persons 0,015 0,150 0,500 4,000

2. Economic investment parameters

Investment  € m 0,18 1,67 5,37 24,55

Specific investment €/kWel 6,4% 6,4% 6,4% 6,4%

Discount rate % 15 15 15 15

Depreciation period

Years

3.620 3.330 2.685 2.455

Maintenance % of investment 0,1% 0,1% 0,1% 0,1%

Specific maintenance costs €/MWhel 3,4 3,2 2,6 2,3

Labour cost €/person*year 25.000 25.000 25.000 25.000

Specific labour costs €/MWhel 7,1 7,1 6,0 9,5

Insurance, administration, purchase costs % of investment 0,4% 0,4% 0,4% 0,4%

Specific insurance, administration, purchase costs €/MWhel 13,8 12,7 10,2 9,4

Operating costs % of investment 0,05% 0,05% 0,04% 0,04%

Specific operating costs €/MWhel 1,72 1,59 1,02 0,94

3. Reference costs of electricity (RCE)

Variable part

€/MWhel

0 0 0 0

Fixed part

€/MWhel

390 360 290 269

TOTAL

€/MWhel

390,42 359,71 289,98 269,22

4. Guaranteed purchase price (GPP)

GPP €/MWhel 390                 360                 290                

5. Support

Factor B 0,88 0,88 0,91 1

Electricity market price

€/MWhel

57,20 57,20 59,15 65,00

Operating support €/MWhel 333,2 302,5 230,8 204,2

7. Operation

Electricity generation

MWhel/year

53 525 2.100 10.500

Lifespan

years

30 30 30 30

8. Costs

Operating costs

€/year

1.371 12.908 41.498 232.570

Maintenance €/year 181 1.665 5.370 24.550

Labour costs €/year 724 6.660 21.480 98.200

Insurance, administration, purchase costs €/year 375 3.750 12.500 100.000

Operating costs €/year 91 833 2.148 9.820

Total operating costs

€/year

1.371 12.908 41.498 232.570

Depreciation and capital costs

€/year

19.126 175.942 567.451 2.594.213

TOTAL ANNUAL COSTS

€/year

20.497 188.849 608.949 2.826.783

9. Revenues

TOTAL REVENUES

€/year

20.497 188.849 608.949 2.826.783

Electricity revenues

€/year

20.497 188.849 608.949 2.826.783

Market price €/year 3.003 30.030 124.215 682.500

Support €/year 17.494 158.819 484.734 2.144.283

10. Economics (with state aid)

Own price of electricity production

€/MWhel

390 360 290 269

NPV

€

0 0 0 0

IRR

%

6,4% 6,4% 6,4% 6,4%

Simple payback time

Years

9,5 9,5 9,5 9,5

Investment

€

181.000 1.665.000 5.370.000 24.550.000

Annual revenues - Costs

€

0 0 0 0

Annual revenues - Operating costs

€

19.126 175.942 567.451 2.594.213

12. Specific costs

Operating costs €/MWhel 26,10 24,59 19,76 22,15

Maintenance €/MWhel 3,45 3,17 2,56 2,34

Labour costs €/MWhel 7,14 7,14 5,95 9,52

Insurance, administration, purchase costs €/MWhel 1,72 1,59 1,02 0,94

Total operating costs

€/MWhel

26,10 24,59 19,76 22,15

Depreciation and capital costs

€/MWhel

364,31 335,13 270,21 247,07

TOTAL ANNUAL COSTS

€/MWhel

390,42 359,71 289,98 269,22

13. Specific revenues

€/MWhel

TOTAL REVENUES

€/MWhel

390,42 359,71 289,98 269,22

Electricity revenues

€/MWhel

390,42 359,71 289,98 269,22

Market price €/MWhel 57,20 57,20 59,15 65,00

Support €/MWhel 333,22 302,51 230,83 204,22

14. Share of costs#REF!#REF!#REF!#REF!

14. Share of costs

Operating costs

% 7% 7% 7% 8%

Maintenance % 1% 1% 1% 1%

Labour costs % 2% 2% 2% 4%

Insurance, administration, purchase costs % 0% 0% 0% 0%

Total operating costs

% 7% 7% 7% 8%

Depreciation and capital costs % 93% 93% 93% 92%

TOTAL ANNUAL COSTS

% 100% 100% 100% 100%

15. Share of revenues

TOTAL REVENUES

% 100% 100% 100% 100%

Electricity revenues % 100% 100% 100% 100%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener.

t CO2

63 630 2.520 12.600

Total emissions reduction

t CO2

63 630 2.520 12.600

t CO2/Mwhel

Support per t CO2 €/tCO2

175,19 159,04 121,35 107,37


5.
Calculation of RCE for geothermal power plants

[image: image33.emf] up to 1 MW  up to 10 MW

1. Technical parameters

P

el

MW

e

5 5

Eff

el

% 14% 14%

Eff

h

% 0% 0%

Eff

Sum

%

14% 14%

H/E 0,00 0,00

Operating hours

hrs/year

6.000 6.000

Heat utilisation factor % 0% 0%

Staff No. of persons

12 12

2. Economic investment parameters

Heat price

€/MWh

t

0 0

Investment mio € 23,00 23,00

Specific investment €/kWel 4.600 4.600

Discount rate 12% 12%

Depreciation period Years 15 15

Maintenance % of investment 2,0% 2,0%

Specific maintenance costs €/MWhel 15,3 15,3

Labour cost €/person*year 25.000 25.000

Specific labour costs €/MWhel 10,0 10,0

Insurance, administration, purchase costs % of investment 1,2% 1,2%

Specific insurance, administration, purchase costs €/MWhel 9,2 9,2

Operating costs % of investment 0,7% 0,7%

Specific operating costs €/MWhel 5,37 5,37

3. Reference costs of electricity (RCE) 20,7

Variable part

€/MWhel

0,00 0,00

Fixed part

€/MWhel

152,47 152,47

TOTAL

€/MWhel

152,47 152,47

4. Guaranteed purchase price (GPP)

GPP

€/MWhel

152 152

5. Support

Factor B 0,92 0,92

Electricity market price

€/MWhel

59,80 59,80

Operating support

€/MWhel

92,67 92,67

7. Operation

Electricity generation MWhel/year 30.000 30.000

Useful heat MWhel/year 0 0

Lifespan

years

30 30

8. Costs

Operating costs

€/year

1.197.000 1.197.000

Maintenance €/year 460.000 460.000

Labour costs €/year 300.000 300.000

Insurance, administration, purchase costs €/year 276.000 276.000

Other operating costs €/year 161.000 161.000

Total operating costs

€/year

1.197.000 1.197.000

Depreciation and capital costs

€/year

3.376.958 3.376.958

TOTAL ANNUAL COSTS

€/year

4.573.958 4.573.958

9. Revenues

TOTAL REVENUES

€/year

4.573.958 4.573.958

Electricity revenues

€/year

4.573.958 4.573.958

Market price €/year 1.794.000 1.794.000

Support €/year 2.779.958 2.779.958

Heat revenues

€/year

0 0

Other revenues

€/year

0 0

10. Economics (with state aid)

Own price of electricity production €/MWhel 152 152

NPV

€

0 0

IRR

%

12,0% 12,0%

Simple payback time

Years

6,8 6,8

Investment

€

23.000.000 23.000.000

Annual revenues - Costs

€

0 0

Annual revenues - Operating costs

€

3.376.958 3.376.958

12. Specific costs

Operating costs €/MWhel 39,90 39,90

Maintenance €/MWhel 15,33 15,33

Labour costs €/MWhel 10,00 10,00

Insurance, administration, purchase costs €/MWhel 9,20 9,20

Other operating costs €/MWhel 5,37 5,37

Total operating costs €/MWhel 39,90 39,90

Depreciation and capital costs €/MWhel 112,57 112,57

TOTAL ANNUAL COSTS €/MWhel 152,47 152,47

13. Specific revenues

€/MWhel

TOTAL REVENUES €/MWhel 152,47 152,47

Electricity revenues €/MWhel 152,47 152,47

Market price €/MWhel 59,80 59,80

Support €/MWhel 92,67 92,67

Heat revenues €/MWhel 0,00 0,00

Other revenues €/MWhel 0,00 0,00

14. Share of costs

Operating costs

%

26% 26%

Maintenance % 10% 10%

Labour costs % 7% 7%

Insurance, administration, purchase costs % 6% 6%

Other operating costs % 4% 4%

Total operating costs

%

26% 26%

Depreciation and capital costs

%

74% 74%

TOTAL ANNUAL COSTS

%

100% 100%

15. Share of revenues

TOTAL REVENUES

%

100% 100%

Electricity revenues

%

100% 100%

Market price % 39% 39%

Support % 61% 61%

Heat revenues

%

0% 0%

Other revenues

%

0% 0%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener. t CO2 36.000 36.000

CO2 emiss. reduction – heat gener. t CO2 0 0

Total emissions reduction t CO2 36.000 36.000

t CO2/Mwhel

Support per t CO2 €/tCO2 35,06 35,06


6.
Calculation of RCE for power plants using wood biomass and cofiring of more than 5%

[image: image34.emf] up to 1 MW up to 10 MW > 5% cofiring

1. Technical parameters

Pel

MWe

0,5 2 6,0

Effel % 12% 17% 17,5%

Effh % 58% 53% 52,5%

EffSum

%

70% 70% 70,0%

H/E 4,83 3,12 3,00

Operating hours hrs/year 5.500 5.500 5.500

Heat utilisation factor % 100% 100% 100%

Staff No. of persons 1 3 5

2. Economic investment parameters

Price of wood biomass €/MWh 23,00 23,00 23,00

Heat price

€/MWht

26,74 26,74 26,74

Investment mio € 2,25 6,40 8,40

Specific investment €/kWel 4.500 3.200 1.400

Discount rate 12% 12% 12%

Depreciation period Years 15 15 15

Maintenance % of investment 2,0% 2,0% 2,0%

Specific maintenance costs €/MWhel 16,36 11,64 5,09

Labour cost €/person*year 25.000 25.000 25.000

Specific labour costs €/MWhel 9,09 6,82 3,79

Insurance, administration, purchase costs % of investment 1,2% 1,2% 1,2%

Specific insurance, administration, purchase costs €/MWhel 9,82 6,98 3,05

Operating costs % of investment 0,8% 0,8% 0,8%

Specific operating costs €/MWhel 6,55 4,65 2,04

3. Reference costs of electricity (RCE)

Variable part

€/MWhel

62,40 51,92 51,20

Fixed part

€/MWhel

161,95 115,52 51,34

TOTAL

€/MWhel

224,35 167,43 103

4. Guaranteed purchase price (GPP)

GPP

€/MWhel

224,35 167,43 102,54

5. Support

Factor B 0,91 0,92 0,92

Electricity market price

€/MWhel

59,15 59,80 59,80

Operating support

€/MWhel

165 108 42,7

7. Operation

Fuel consumption

MWh/leto

22.917 64.706 188.571

Electricity generation

MWhel/year

2.750 11.000 33.000

Useful heat

MWhel/year

13.292 34.294 99.000

Lifespan

years

20 20 30

8. Costs

Fuel costs

€/year

527.083 1.488.235 4.337.143

Wood biomass €/year 527.083 1.488.235 4.337.143

Operating costs

€/year

115.000 331.000 461.000

Maintenance €/year 45.000 128.000 168.000

Labour costs €/year 25.000 75.000 125.000

Insurance, administration, purchase costs €/year 27.000 76.800 100.800

Other operating costs €/year 18.000 51.200 67.200

Total operating costs

€/year

642.083 1.819.235 4.798.143

Depreciation and capital costs

€/year

330.355 939.675 1.233.324

TOTAL ANNUAL COSTS

€/year

972.438 2.758.910 6.031.466

9. Revenues

TOTAL REVENUES

€/year

972.438 2.758.910 6.031.466

Electricity revenues

€/year

616.963 1.841.742 3.383.792

Market price €/year 162.663 657.800 1.973.400

Support €/year 454.301 1.183.942 1.410.392

Heat revenues

€/year

355.475 917.168 2.647.674

Other revenues

€/year

0 0 0

10. Economics (with state aid)

Own price of electricity production

€/MWhel

224 167 103

NPV

€

0 0 0

IRR

%

12,0% 12,0% 12,0%

Simple payback time

Years

6,8 6,8 6,8

Investment

€

2.250.000 6.400.000 8.400.000

Annual revenues - Costs

€

0 0 0

Annual revenues - Operating costs

€

330.355 939.675 1.233.324

12. Specific costs

Fuel costs

€/MWh

el

191,67 135,29 131,43

Wood biomass

€/MWh

el

191,67 135,29 131,43

Operating costs

€/MWh

el

41,82 30,09 13,97

Maintenance

€/MWh

el

16,36 11,64 5,09

Labour costs

€/MWh

el

9,09 6,82 3,79

Insurance, administration, purchase costs

€/MWh

el

9,82 6,98 3,05

Other operating costs

€/MWh

el

6,55 4,65 2,04

Total operating costs

€/MWh

el

233,48 165,39

145,40

Depreciation and capital costs

€/MWh

el

120,13 85,43 37,37

TOTAL ANNUAL COSTS

€/MWh

el

353,61 250,81 182,77

13. Specific revenues

TOTAL REVENUES

€/MWh

el

353,61 250,81 182,77

Electricity revenues

€/MWh

el

224,35 167,43 102,54

Market price

€/MWh

el

59,15 59,80 59,80

Support

€/MWh

el

165,20 107,63 42,74

Heat revenues

€/MWh

el

129,26 83,38 80,23

Other revenues

€/MWh

el

0,00 0,00 0,00

14. Share of costs

Fuel costs

%

54% 54% 72%

Wood biomass % 54% 54% 72%

Operating costs

%

12% 12% 8%

Maintenance % 5% 5% 3%

Labour costs % 3% 3% 2%

Insurance, administration, purchase costs % 3% 3% 2%

Other operating costs % 2% 1% 1%

Total operating costs

%

66% 66% 80%

Depreciation and capital costs

%

34% 34% 20%

TOTAL ANNUAL COSTS

%

100% 100% 100%

15. Share of revenues

TOTAL REVENUES

%

100% 100%

100%

Electricity revenues

%

63% 67%

56%

Market price % 17% 24% 33%

Support % 47% 43% 23%

Heat revenues

%

37% 33% 44%

Other revenues

%

0% 0% 0%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener.

t CO

2

3.300 13.200 39.600

CO2 emiss. reduction – heat gener.

t CO

2

2.964 7.648 22.077

Total emissions reduction

t CO

3

6.264 20.848 61.677

t CO

2

/MWh

el

Support per t CO2

€/t CO

2

32,93 25,79 10,38


7.
Calculation of RCE for biogas plants using biomass

[image: image35.emf]1. Technical parameters

Pel

MWe

0,05 0,5 2

Effel % 34% 34% 34%

Effh % 45% 45% 45%

EffSum

%

79% 79% 79%

H/E 1,34 1,34 1,34

Operating hours hrs/year

6.800 6.800 6.800

Heat utilisation factor % 0% 0% 0%

Staff No. of persons 0,12 1 3

2. Economic investment parameters

Price of substrate €/MWh 13,89 14,79 14,98

Heat price €/MWht 0,00 0,00 0,00

Investment mio € 0,20 1,90 6,60

Specific investment

€/kWel

4.000 3.800 3.300

Discount rate 12% 12% 12%

Depreciation period Years 15 15 15

Maintenance % of investment 2,0% 2,0% 2,0%

Specific maintenance costs €/MWhel 11,8 11,2 9,7

Labour cost €/person*year 25.000 25.000 25.000

Specific labour costs €/MWhel 8,8 7,4 5,5

Insurance, administration, purchase costs % of investment 1,2% 1,2% 1,2%

Specific insurance, administration, purchase costs €/MWhel 7,1 6,7 5,8

Operating costs % of investment 0,8% 0,8% 0,8%

Specific operating costs €/MWhel 4,7 4,5 3,9

3. Reference costs of electricity (RCE)

Variable part

€/MWhel

41,33 44,00 44,59

Fixed part

€/MWhel

118,72 111,75 96,18

TOTAL

€/MWhel

160,05 155,76 140,77

4. Guaranteed purchase price (GPP)

GPP

€/MWhel

160 156 141

5. Support

Factor B 0,88 0,91 0,92

Electricity market price

€/MWhel

57,20 59,15 59,80

Operating support

€/MWhel

103 97 81

7. Operation

Fuel consumption

MWh/leto

1.012 10.119 40.476

Electricity generation MWhel/year 340 3.400 13.600

Useful heat MWhel/year 0 0 0

Lifespan

years

30 30 30

8. Costs

Fuel costs

€/year

14.052 149.615 606.457

Wood biomass €/year 14.052 149.615 606.457

Operating costs

€/year

11.000 101.000 339.000

Maintenance €/year 4.000 38.000 132.000

Labour costs €/year 3.000 25.000 75.000

Insurance, administration, purchase costs €/year 2.400 22.800 79.200

Other operating costs €/year 1.600 15.200 52.800

Total operating costs

€/year

25.052 250.615 945.457

Depreciation and capital costs

€/year

29.365 278.966 969.040

TOTAL ANNUAL COSTS

€/year

54.417 529.581 1.914.497

9. Revenues

TOTAL REVENUES

€/year

54.417 529.581 1.914.497

Electricity revenues

€/year

54.417 529.581 1.914.497

Market price €/year 19.448 201.110 813.280

Support €/year 34.969 328.471 1.101.217

Heat revenues

€/year

0 0 0

Other revenues

€/year

0 0 0

10. Economics (with state aid)

Own price of electricity production €/MWhel 160 156 141

NPV

€

0 0 0

IRR

%

12,0% 12,0% 12,0%

Simple payback time

Years

6,8 6,8 6,8

Investment

€

200.000 1.900.000 6.600.000

Annual revenues - Costs

€

0 0 0

Annual revenues - Operating costs

€

29.365 278.966 969.040

12. Specific costs

Fuel costs €/MWh

el

41,33 44,00 44,59

Biomass €/MWh

el

41,33 44,00 44,59

Operating costs €/MWh

el

32,35 29,71 24,93

Maintenance €/MWh

el

11,76 11,18 9,71

Labour costs €/MWh

el

8,82 7,35 5,51

Insurance, administration, purchase costs €/MWh

el

7,06 6,71 5,82

Other operating costs €/MWh

el

4,71 4,47 3,88

Total operating costs €/MWh

el

73,68 73,71 69,52

Depreciation and capital costs €/MWh

el

86,37 82,05 71,25

TOTAL ANNUAL COSTS €/MWh

el

160,05 155,76 140,77

13. Specific revenues

TOTAL REVENUES €/MWh

el

160,05 155,76 140,77

Electricity revenues €/MWh

el

160,05 155,76 140,77

Market price €/MWh

el

57,20 59,15 59,80

Support €/MWh

el

102,85 96,61 80,97

Heat revenues €/MWh

el

0,00 0,00 0,00

Other revenues €/MWh

el

0,00 0,00 0,00

14. Share of costs

Fuel costs

%

26% 27% 28%

Biomass % 26% 27% 28%

Operating costs

%

20% 19% 16%

Maintenance % 7% 7% 6%

Labour costs % 6% 5% 3%

Insurance, administration, purchase costs % 4% 4% 4%

Other operating costs % 3% 3% 2%

Total operating costs

%

46% 46% 43%

Depreciation and capital costs

%

54% 51% 45%

TOTAL ANNUAL COSTS

%

100% 97% 88%

15. Share of revenues

TOTAL REVENUES

%

100% 100% 100%

Electricity revenues

%

100% 100% 100%

Market price % 36% 38% 42%

Support % 64% 62% 58%

Heat revenues

%

0% 0% 0%

Other revenues

%

0% 0% 0%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener. t CO

2

408 4.080 16.320

CO2 emiss. reduction – heat gener. t CO

2

0 0 0

Total emissions reduction t CO

3

408 4.080 16.320

t CO

2

/MWh

el

Support per t CO2 €/t CO

2

38,92 36,56 30,64

up to 50 kW  up to 1 MW up to 10MW


8.
Calculation of RCE for biogas plants using waste

[image: image36.emf]1. Technical parameters

Pel

MWe

0,05 0,5 2

Effel % 34% 34% 34%

Effh % 45% 45% 45%

EffSum

%

79% 79% 79%

H/E 1,34 1,34 1,34

Operating hours hrs/year

6.800 6.800 6.800

Heat utilisation factor % 0% 0% 0%

Staff No. of persons 0,12 1 3

2. Economic investment parameters

Price of substrate €/MWh 0,00 0,00 0,00

Heat price €/MWht 0,00 0,00 0,00

Investment mio € 0,25 2,40 9,00

Specific investment €/kWel 5.000

4.800 4.500

Discount rate 12% 12% 12%

Depreciation period Years 15 15 15

Maintenance % of investment 2,0% 2,0% 2,0%

Specific maintenance costs €/MWhel 14,7 14,1 13,2

Labour cost €/person*year 25.000 25.000 25.000

Specific labour costs €/MWhel 8,8 7,4 5,5

Insurance, administration, purchase costs % of investment 1,2% 1,2% 1,2%

Specific insurance, administration, purchase costs €/MWhel 8,8 8,5 7,9

Operating costs % of investment 0,8% 0,8% 0,8%

Specific operating costs €/MWhel 5,9 5,6 5,3

3. Reference costs of electricity (RCE)

Variable part

€/MWhel

0,00 0,00 0,00

Fixed part

€/MWhel

146,19 139,23 129,15

TOTAL

€/MWhel

146,19 139,23 129,15

4. Guaranteed purchase price (GPP)

GPP

€/MWhel

146 139 129

5. Support

Factor B 0,88 0,91 0,92

Electricity market price

€/MWhel

57,20 59,15 59,80

Operating support

€/MWhel

89 80 69

7. Operation

Fuel consumption

MWh/leto

1.012 10.119 40.476

Electricity generation MWhel/year 340 3.400 13.600

Useful heat MWhel/year 0 0 0

Lifespan

years

30 30 30

8. Costs

Fuel costs

€/year

0 0 0

Fuel €/year 0 0 0

Operating costs

€/year

13.000 121.000 435.000

Maintenance €/year 5.000 48.000 180.000

Labour costs €/year 3.000 25.000 75.000

Insurance, administration, purchase costs €/year 3.000 28.800 108.000

Other operating costs €/year 2.000 19.200 72.000

Total operating costs

€/year

13.000 121.000 435.000

Depreciation and capital costs

€/year

36.706 352.378 1.321.418

TOTAL ANNUAL COSTS

€/year

49.706 473.378 1.756.418

9. Revenues

TOTAL REVENUES

€/year

49.706 473.378 1.756.418

Electricity revenues

€/year

49.706 473.378 1.756.418

Market price €/year 19.448 201.110 813.280

Support €/year 30.258 272.268 943.138

Heat revenues

€/year

0 0 0

Other revenues

€/year

0 0 0

10. Economics (with state aid)

Own price of electricity production €/MWhel 146 139 129

NPV

€

0 0 0

IRR

%

12,0% 12,0% 12,0%

Simple payback time

Years

6,8 6,8 6,8

Investment

€

250.000 2.400.000 9.000.000

Annual revenues - Costs

€

0 0 0

Annual revenues - Operating costs

€

36.706 352.378 1.321.418

12. Specific costs

Fuel costs €/MWhel 0,00 0,00 0,00

Fuel €/MWhel 0,00 0,00 0,00

Operating costs €/MWhel 38,24 35,59 31,99

Maintenance €/MWhel 14,71 14,12 13,24

Labour costs €/MWhel 8,82 7,35 5,51

Insurance, administration, purchase costs €/MWhel 8,82 8,47 7,94

Other operating costs €/MWhel 5,88 5,65 5,29

Total operating costs €/MWhel 38,24 35,59 31,99

Depreciation and capital costs €/MWhel 107,96 103,64 97,16

TOTAL ANNUAL COSTS €/MWhel 146,19 139,23 129,15

13. Specific revenues

TOTAL REVENUES €/MWhel 146,19 139,23 129,15

Electricity revenues €/MWhel 146,19 139,23 129,15

Market price €/MWhel 57,20 59,15 59,80

Support €/MWhel 88,99 80,08 69,35

Heat revenues €/MWhel 0,00 0,00 0,00

Other revenues €/MWhel 0,00 0,00 0,00

14. Share of costs

Fuel costs

%

0% 0% 0%

Fuel % 0% 0% 0%

Operating costs

%

26% 26% 25%

Maintenance % 10% 10% 10%

Labour costs % 6% 5% 4%

Insurance, administration, purchase costs % 6% 6% 6%

Other operating costs % 4% 4% 4%

Total operating costs

%

26% 26% 25%

Depreciation and capital costs

%

74% 74% 75%

TOTAL ANNUAL COSTS

%

100% 100% 100%

15. Share of revenues

TOTAL REVENUES

%

100% 100% 100%

Electricity revenues

%

100% 100% 100%

Market price % 39% 42% 46%

Support % 61% 58% 54%

Heat revenues

%

0% 0% 0%

Other revenues

%

0% 0% 0%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener. t CO2 408 4.080 16.320

CO2 emiss. reduction – heat gener. t CO2 0 0 0

Total emissions reduction t CO3 408 4.080 16.320

t CO2/MWhel

Support per t CO2 €/t CO2 33,67 30,30 26,24

up to 50 kW  up to 1 MW up to 10MW


9.
Calculation of RCE for biogas from wastewater treatment facilities 

[image: image37.emf]up to 50 kW  up to 1 MW up to 10 MW

1. Technical parameters

Pel

MWe

0,05 1 5

Effel % 0% 0% 0%

Effh % 0% 0% 0%

EffSum

%

0% 0% 0%

H/E 0 0 0

Operating hours hrs/year

6.000 6.000 6.000

Heat utilisation factor % 0% 0% 0%

Staff No. of persons 0,10 1,50 5,00

2. Economic investment parameters

Price of substrate €/MWh 0,00 0,00 0,00

Heat price €/MWht 0,00 0,00 0,00

Investment mio € 0,13 2,20 10,00

Specific investment €/kWel 2.500 2.200 2.000

Discount rate % 12% 12% 12%

Depreciation period Years 15 15 15

Maintenance % of investment 1,9% 1,9% 1,9%

Specific maintenance costs €/MWhel 8,00 7,00 6,32

Labour cost €/person*year 25.000 25.000 25.000

Specific labour costs €/MWhel 8,33 6,25 4,17

Insurance, administration, purchase costs % of investment 1,2% 1,2% 1,2%

Specific insurance, administration, purchase costs €/MWhel 5,00 4,40 4,00

Operating costs % of investment 0,8% 0,8% 0,8%

Specific operating costs €/MWhel 3,33 2,93 2,67

3. Reference costs of electricity (RCE)

Variable part

€/MWhel

0,00 0,00 0,00

Fixed part

€/MWhel

85,84 74,42 66,09

TOTAL

€/MWhel

85,84 74,42 66,09

4. Guaranteed purchase price (GPP)

GPP

€/MWhel

86 74 66

5. Support

Factor B 0,92 0,92 0,91

Electricity market price

€/MWhel

59,80 59,80 59,15

Operating support

€/MWhel

26,0 14,6 6,9

7. Operation

Fuel consumption

MWh/leto

0 0 0

Electricity generation

MWhel/year

300 6.000 30.000

Useful heat

MWhel/year

0 0 0

Lifespan

years

25 25 25

8. Costs

Fuel costs

€/year

0 0 0

Fuel €/year

Operating costs

€/year

7.400 123.500 514.474

Maintenance €/year 2.400 42.000 189.474

Labour costs €/year 2.500 37.500 125.000

Insurance, administration, purchase costs €/year 1.500 26.400 120.000

Other operating costs €/year 1.000 17.600 80.000

Total operating costs

€/year

7.400 123.500 514.474

Depreciation and capital costs

€/year

18.353 323.013 1.468.242

TOTAL ANNUAL COSTS

€/year

25.753 446.513 1.982.716

9. Revenues

TOTAL REVENUES

€/leto

25.753 446.513 1.982.716

Electricity revenues

€/leto

25.753 446.513 1.982.716

Market price €/leto 17.940 358.800 1.774.500

Support €/leto 7.813 87.713 208.216

Heat revenues

€/leto

0 0 0

Other revenues

€/leto

0 0 0

10. Economics (with state aid)

Own price of electricity production €/MWhel 86 74 66

NPV

€

0 0 0

IRR

%

12,0% 12,0% 12,0%

Simple payback time

let

6,8 6,8 6,8

Investment

€

125.000 2.200.000 10.000.000

Annual revenues - Costs

€

0 0 0

Annual revenues - Operating costs

€

18.353 323.013 1.468.242

12. Specific costs

Fuel costs €/MWhel 0,00 0,00 0,00

Fuel €/MWhel 0,00 0,00 0,00

Operating costs €/MWhel 24,67 20,58 17,15

Maintenance €/MWhel 8,00 7,00 6,32

Labour costs €/MWhel 8,33 6,25 4,17

Insurance, administration, purchase costs €/MWhel 5,00 4,40 4,00

Other operating costs €/MWhel 3,33 2,93 2,67

Total operating costs €/MWhel 24,67 20,58 17,15

Depreciation and capital costs €/MWhel 61,18 53,84 48,94

TOTAL ANNUAL COSTS €/MWhel 85,84 74,42 66,09

13. Specific revenues

TOTAL REVENUES €/MWhel 85,84 74,42 66,09

Electricity revenues €/MWhel 85,84 74,42 66,09

Market price €/MWhel 59,80 59,80 59,15

Support €/MWhel 26,04 14,62 6,94

Heat revenues €/MWhel 0,00 0,00 0,00

Other revenues €/MWhel 0,00 0,00 0,00

14. Share of costs

Fuel costs

%

0% 0% 0%

Fuel % 0% 0% 0%

Operating costs

%

29% 28% 26%

Maintenance % 9% 9% 10%

Labour costs % 10% 8% 6%

Insurance, administration, purchase costs % 6% 6% 6%

Other operating costs % 4% 4% 4%

Total operating costs

%

29% 28% 26%

Depreciation and capital costs

%

71% 72% 74%

TOTAL ANNUAL COSTS

%

100% 100% 100%

15. Share of revenues

TOTAL REVENUES

%

100% 100% 100%

Electricity revenues

%

100% 100% 100%

Market price % 70% 80% 89%

Support % 30% 20% 11%

Heat revenues

%

0% 0% 0%

Other revenues

%

0% 0% 0%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener. t CO2 360 7.200 36.000

CO2 emiss. reduction – heat gener. t CO2 0 0 0

Total emissions reduction t CO2 360 7.200 36.000

t CO2/MWhel

Support per t CO2 €/t CO2 9,85 5,53 2,63


10.
Calculation of RCE for landfill gas

[image: image38.emf]up to 50 kW  up to 1 MW up to 10 MW

1. Technical parameters

Pel

MWe

0,05 1 5

Effel % 0% 0% 0%

Effh % 0% 0% 0%

EffSum

%

0% 0% 0%

H/E 0 0 0

Operating hours hrs/year 6.000 6.000 6.000

Heat utilisation factor % 0% 0% 0%

Staff No. of persons 0,01 0,2 1

2. Economic investment parameters

Price of substrate €/MWh 0,00 0,00 0,00

Heat price €/MWht 0,00 0,00 0,00

Investment mio € 0,17 2,30 10,50

Specific investment €/kWel 3.400 2.300 2.100

Discount rate % 12% 12% 12%

Depreciation period Years 15 15 15

Maintenance % of investment 2,0% 2,0% 2,0%

Specific maintenance costs €/MWhel 11,33 7,67 7,00

Labour cost €/person*year 25.000 25.000 25.000

Specific labour costs €/MWhel 0,83 0,83 0,83

Insurance, administration, purchase costs % of investment 0,4% 0,4% 0,4%

Specific insurance, administration, purchase costs €/MWhel 2,27 1,53 1,40

Operating costs % of investment 0,3% 0,3% 0,3%

Specific operating costs €/MWhel 1,70 1,15 1,05

3. Reference costs of electricity (RCE)

Variable part

€/MWhel

0,00 0,00 0,00

Fixed part

€/MWhel

99,33 67,47 61,67

TOTAL

€/MWhel

99,33 67,47 61,67

4. Guaranteed purchase price (GPP)

GPP

€/MWhel

99,33 67,47 61,67

5. Support

Factor B 0,92 0,92 0,91

Electricity market price

€/MWhel

59,80 59,80 59,15

Operating support

€/MWhel

39,5 7,7 2,5

7. Operation

Fuel consumption

MWh/leto

0 0 0

Electricity generation

MWhel/year

300 6.000 30.000

Useful heat

MWhel/year

0 0 0

Lifespan

years

25 25 25

8. Costs

Fuel costs

€/year

0 0 0

Fuel €/year 0 0 0

Operating costs

€/year

4.840 67.100 308.500

Maintenance €/year 3.400 46.000 210.000

Labour costs €/year 250 5.000 25.000

Insurance, administration, purchase costs €/year 680 9.200 42.000

Other operating costs €/year 510 6.900 31.500

Total operating costs

€/year

4.840 67.100 308.500

Depreciation and capital costs

€/year

24.960 337.696 1.541.655

TOTAL ANNUAL COSTS

€/year

29.800 404.796 1.850.155

9. Revenues

TOTAL REVENUES

€/leto

29.800 404.796 1.850.155

Electricity revenues

€/leto

29.800 404.796 1.850.155

Market price €/leto 17.940 358.800 1.774.500

Support €/leto 11.860 45.996 75.655

Heat revenues

€/leto

0 0 0

Other revenues

€/leto

0 0 0

10. Economics (with state aid)

Own price of electricity production €/MWh

el

99 67 62

NPV

€

0 0 0

IRR

%

12,0% 12,0% 12,0%

Simple payback time

let

6,8 6,8 6,8

Investment

€

170.000 2.300.000 10.500.000

Annual revenues - Costs

€

0 0 0

Annual revenues - Operating costs

€

24.960 337.696 1.541.655

12. Specific costs

Fuel costs €/MWhel 0,00 0,00 0,00

Fuel €/MWhel 0,00 0,00 0,00

Operating costs €/MWhel 16,13 11,18 10,28

Maintenance €/MWhel 11,33 7,67 7,00

Labour costs €/MWhel 0,83 0,83 0,83

Insurance, administration, purchase costs €/MWhel 2,27 1,53 1,40

Other operating costs €/MWhel 1,70 1,15 1,05

Total operating costs €/MWhel 16,13 11,18 10,28

Depreciation and capital costs €/MWhel 83,20 56,28 51,39

TOTAL ANNUAL COSTS €/MWhel 99,33 67,47 61,67

13. Specific revenues

TOTAL REVENUES €/MWhel 99,33 67,47 61,67

Electricity revenues €/MWhel 99,33 67,47 61,67

Market price €/MWhel 59,80 59,80 59,15

Support €/MWhel 39,53 7,67 2,52

Heat revenues €/MWhel 0,00 0,00 0,00

Other revenues €/MWhel 0,00 0,00 0,00

14. Share of costs

Fuel costs

%

0% 0% 0%

Fuel % 0% 0% 0%

Operating costs

%

16% 17% 17%

Maintenance % 11% 11% 11%

Labour costs % 1% 1% 1%

Insurance, administration, purchase costs % 2% 2% 2%

Other operating costs % 2% 2% 2%

Total operating costs

%

16% 17% 17%

Depreciation and capital costs

%

84% 83% 83%

TOTAL ANNUAL COSTS

%

100% 100% 100%

15. Share of revenues

TOTAL REVENUES

%

100% 100% 100%

Electricity revenues

%

100% 100% 100%

Market price % 60% 89% 96%

Support % 40% 11% 4%

Heat revenues

%

0% 0% 0%

Other revenues

%

0% 0% 0%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener. t CO2 360 7.200 36.000

CO2 emiss. reduction – heat gener. t CO2 0 0 0

Total emissions reduction t CO2 360 7.200 36.000

t CO2/MWhel

Support per t CO2 €/t CO2 14,96 2,90 0,95


10. Calculation of RCE for biodegradable waste
[image: image39.emf]up to 50 kW  up to 1 MW up to 10MW up to 125 MW

1. Technical parameters

Pel

MWe

0,05 0,5 2 15

Effel % 16% 16% 16% 16%

Effh % 66% 66% 66% 66%

EffSum

%

82% 82% 82% 82%

H/E 4,13 4,13 4,13 4,13

Operating hours hrs/year

6.000 6.000 6.000 6.000

Heat utilisation factor % 0% 0% 0% 0%

Staff No. of persons 0,1 1,5 5,0 12,0

2. Economic investment parameters

Price of substrate €/MWh

Heat price €/MWht

Investment mio € 0,13 1,25 4,80 33,00

Specific investment €/kWel 2.600 2.500 2.400 2.200

Discount rate % 12% 12% 12% 12%

Depreciation period Years 15 15 15 15

Maintenance % of investment 1,9% 1,9% 1,9% 1,9%

Specific maintenance costs €/MWhel 8,23 7,92 7,60 6,97

Labour cost €/person*year 25.000 25.000 25.000 25.000

Specific labour costs €/MWhel 8,33 12,50 10,42 3,33

Insurance, administration, purchase costs % of investment 1,2% 1,2% 1,2% 1,2%

Specific insurance, administration, purchase costs €/MWhel 5,20 5,00 4,80 4,40

Operating costs % of investment 0,8% 0,8% 0,8% 0,8%

Specific operating costs €/MWhel 3,47 3,33 3,20 2,93

3. Reference costs of electricity (RCE)

Variable part

€/MWhel

0,00 0,00 0,00 0,00

Fixed part

€/MWhel

80,54 77,44 74,34 68,15

TOTAL

€/MWhel

80,5 77,4 74,3 68,1

4. Guaranteed purchase price (GPP)

GPP

€/MWhel

80,54 77,44 74,34 68,15

5. Support

Factor B 0,92 0,92 0,92 0,92

Electricity market price

€/MWhel

59,80 59,80 59,80 59,80

Operating support

€/MWhel

20,7 17,6 14,5 8,3

7. Operation

Fuel consumption

MWh/leto

1.875 18.750 75.000 562.500

Electricity generation

MWh/leto

300 3.000 12.000 90.000

Useful heat

MWh/leto

0 0 0 0

Lifespan

let

30 30 30 30

8. Costs

Fuel costs

€/leto

0 0 0 0

Fuel €/leto 0 0 0 0

Operating costs

€/leto

5.074 48.786 187.344 1.288.080

Maintenance €/leto 2.470 23.750 91.200 627.000

Labour costs €/leto 4 36 144 1.080

Insurance, administration, purchase costs €/leto 1.560 15.000 57.600 396.000

Other operating costs €/leto 1.040 10.000 38.400 264.000

Total operating costs

€/leto

5.074 48.786 187.344 1.288.080

Depreciation and capital costs

€/leto

19.087 183.530 704.756 4.845.200

TOTAL ANNUAL COSTS

€/leto

24.161 232.316 892.100 6.133.280

9. Revenues

TOTAL REVENUES

€/leto

24.161 232.316 892.100 6.133.280

Electricity revenues

€/leto

24.161 232.316 892.100 6.133.280

Market price €/leto 17.940 179.400 717.600 5.382.000

Support €/leto 6.221 52.916 174.500 751.280

Heat revenues

€/leto

0 0 0 0

Other revenues

€/leto

0 0 0 0

10. Economics (with state aid)

Own price of electricity production €/MWh

el

81 77 74 68

NPV

€

0 0 0 0

IRR

%

12,0% 12,0% 12,0% 12,0%

Simple payback time

let

6,8 6,8 6,8 6,8

Investment

€

130.000 1.250.000 4.800.000 33.000.000

Annual revenues - Costs

€

0 0 0 0

Annual revenues - Operating costs

€

19.087 183.530 704.756 4.845.200

12. Specific costs

Fuel costs €/MWhel 0,00 0,00 0,00 0,00

Fuel €/MWhel 0,00 0,00 0,00 0,00

Operating costs €/MWhel 16,91 16,26 15,61 14,31

Maintenance €/MWhel 8,23 7,92 7,60 6,97

Labour costs €/MWhel 0,01 0,01 0,01 0,01

Insurance, administration, purchase costs €/MWhel 5,20 5,00 4,80 4,40

Other operating costs €/MWhel 3,47 3,33 3,20 2,93

Total operating costs €/MWhel 16,91 16,26 15,61 14,31

Depreciation and capital costs €/MWhel 63,62 61,18 58,73 53,84

TOTAL ANNUAL COSTS €/MWhel 80,54 77,44 74,34 68,15

13. Specific revenues

TOTAL REVENUES €/MWhel 80,54 77,44 74,34 68,15

Electricity revenues €/MWhel 80,54 77,44 74,34 68,15

Market price €/MWhel 59,80 59,80 59,80 59,80

Support €/MWhel 20,74 17,64 14,54 8,35

Heat revenues €/MWhel 0,00 0,00 0,00 0,00

Other revenues €/MWhel 0,00 0,00 0,00 0,00

14. Share of costs

Fuel costs

% 0% 0% 0% 0%

Fuel % 0% 0% 0% 0%

Operating costs

% 21% 21% 21% 21%

Maintenance % 10% 10% 10% 10%

Labour costs % 0% 0% 0% 0%

Insurance, administration, purchase costs % 6% 6% 6% 6%

Other operating costs % 4% 4% 4% 4%

Total operating costs

% 21% 21% 21% 21%

Depreciation and capital costs

% 79% 79% 79% 79%

TOTAL ANNUAL COSTS

% 100% 100% 100% 100%

15. Share of revenues

TOTAL REVENUES

%

100% 100% 100% 100%

Electricity revenues

%

100% 100% 100% 100%

Market price % 74% 77% 80% 88%

Support % 26% 23% 20% 12%

Heat revenues

%

0% 0% 0% 0%

Other revenues

%

0% 0% 0% 0%

16. CO2 emissions savings

CO2 emiss. reduction – electricity gener. t CO2 360 3.600 14.400 108.000

CO2 emiss. reduction – heat gener. t CO2 0 0 0 0

Total emissions reduction t CO2 360 3.600 14.400 108.000

t CO2/MWhel

Support per t CO2 €/t CO2 7,85 6,67 5,50 3,16
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� Classification of biomass that can be used to generate electricity in accordance with Annnex V of the Decree on support for electricity generated from RES.


� In accordance with guidelines for the allocation of state aid, aid may only be granted to facilities that have not yet been depreciated. 


� Costs are determined based on available sources of published cost data and data on planned and completed investments in Slovenia and abroad.


� RES production facilities may require additional employment to operate and administer machinery, which depends on the RES used and the technology chosen (e.g. wood biomass or biogas), the location of production facilities and the annual scale of operations.


� The initial value for employment costs used represents the average cost per employee (gross, all contributions and employer taxes, bonuses, transport and food costs), and are slightly higher than the cost for the average salary in RS at the end of 2008.


� There is still no technology established in the market for micro production facilities, while for large units individual consideration is necessary due to the specific features of such structures (technology of implementation, type of biomass used, etc.). 


� Individual consideration is necssary for large units due to the specific features of such structures (technology of implementation, type of biomass used, etc.). 


�  The price of wood biomass for production facilities with coincineration of less than 5% wood biomass is set at 90% of the reference price for wood biomass.





9 Given the local availability of substrates, larger production units would require substrates to be transported over very long distances, which in terms of sustainability and economics is unacceptable and not the purpose of incentives.


10 Efficiency is lower due to greater consumption of electricity by the production facility.


11 The starting points for determining RCE for biogas power plants do not take account of revenues from exploitation of useful heat, which is largely tied to ensuring the necessary heat for the operation of the fermentors of the production facility itself.


12 Given the nature of production and conditions in Slovenia, we do not expect larger production facilities than 10 MWe, and no support is envisaged for this size category.


13 Efficiency is lower due to greater consumption of electricity by the production facility 


14 Costs of biological waste are not included, since in most cases they do not represent costs for the biogas power plant.


15 In determining RCE for such facilities, we do not take account of the cost of input fuel or revenues from the exploitation of useful heat, which is largely tied to ensuring the required heat for the operation of the treatment facility.


� The primary purpose of thermal processing of biodegradable waste is waste management, and so in determining RCE we restrict ourselves exclusively to additional costs associated with the simultaneous generation of electricity.


17 The fixed part of RCE is determined every 5 years, or sooner if the investment costs and other investment parameters forming the basis for determination of RCE change significantly. The new values determined for the fixed part of RCE apply only to new or reconstructed facilities joining the support scheme.


18 Only for production facilities using biomass and biogas where the variable part of RCE has also been determined.
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