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1.2. Project Abstract

Project Title:  Timisoara Combined Heat and Power Rehabilitation for CET Sud Location

Host Country: Romania

Project Schedule:
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Table 1: Project schedule

1.3. Abstract

The proposed project consists of installing of one backpressure steam turbine (ST) in CET Timisoara Sud to replace the pressure reduction stations and to process the steam produced in the steam boilers, increasing the energy cycle efficiency. In terms of cogeneration, repowering of CET Timisoara Sud is the best alternative to upgrade the efficiency of the thermal plant in the short to medium term. The present option is the result of a feasibility study elaborated in 2003 year. The turbine power is about 18 MW.

Project location:
Timisoara City, Timis County, Romania

Date go/no-go decision of project:

(Expected) construction starting date:
2nd semester 2005

(Expected) construction finishing date:
1st semester of 2006 


1.4. Background and justification

Timisoara district heating company (DHC), also referred to as SC Colterm SA, is a municipally owned company supplying warm water to residential, commercial and industrial consumers and process steam to some small industrial consumers. It was established in 2003 by merging the two different companies operating on the heat market in Timisoara: SC TermoCET 2002 SA (the heat producer — created by transfer from Termoelectrica to the municipality in 2002) and SC Calor SA (the heat transport and distribution system operator) and it have started to operate from the 1st of January 2004. CET Timisoara Sud, CET Timisoara Centru and 16 small local thermal plants, supply the heat for the district heating system.

CET Timisoara Sud is one of the main heat sources of Timisoara City. Heat is produced in hot water boilers (HWB) and in steam boilers (SB). The plant has low global energy efficiency with direct implications on generation costs, mainly because of the technologic solution chosen. The plant is not equipped for heat generation in cogeneration.

Empowering the existing plant with cogeneration capabilities would improve system efficiencies, reducing the impact of the activity on the environment. The main objectives of Timisoara City Municipality from the empowering project are:

1. To improve the quality and efficiency of the district heating plant

2. To preserve and develop the district heating system in Timisoara City

The project consists of installing of a backpressure steam turbine (ST) in CET Timisoara Sud to process the steam produced in the SB, increasing the energy cycle efficiency.
Currently the electricity needed for heat production and transport in CET Timisoara Sud is bought from the grid. Under the proposed JI project, the electricity demand for heat production and transport in CET Timisoara Sud will be covered from cogeneration capacities. Covering most part of the heat demand in equipment with better efficiencies brings the possibility to produce more power than needed for own consumption of the plant. Excess power will be sold to the grid, used for own consumption for the thermal stations or bought by the municipality for own consumption. 

The proposed JI project will contribute to the sustainable development of the host country by increasing the supply of electricity produced in cogeneration.

1.5. Intervention

In its long run strategy, the Government of Romania acknowledges the need to restructure, and ultimately privatize, its power sector as one of the steps required to attain European Union accession.

The first steps (the short term strategy) have already been taken by transferring most of the combined heat and power plants that supplied with heat certain cities from Termoelectrica to the cities municipalities.

Privatization of existing or ex Termoelectrica power plants will stimulate the right environment to deliver competitively priced electricity and help accelerate the rate of growth in Romania’s economy. In addition, it will attract new sources of capital to improve the overall efficiency of the power sector and its ability to meet more stringent environmental legislation, already adopted by other European Union member countries. An important aspect of this whole process is the restructuring of Termoelectrica, the dominant ‘government-owned’ thermal power generation company.

The two main economic drivers are plant rationalization and fuel price evolution.

A breakdown of installed capacity by age, for the thermal plants owned by Termoelectrica, is given below:

	Less than 10 years old
	-
	0.64%

	10 - 20 years old
	-
	18.98%

	20 - 30 years old
	-
	46.54%

	Over 30 years old
	-
	33.84%


Table 2: Installed capacity

Lack of investment in plant refurbishment, or construction of new plant, has not only affected Termoelectrica’s present-day operating performance but it also poses additional hurdles for the future in complying with EU Directives relating to the environment, for example: 2001/84/EC Large Combustion Plant Directive; 96/61/EC Integrated Pollution Prevention and Control; and 1999/34/EC Ambient Air Quality Limits. The enactment of these Directives into Romanian Law will require Termoelectrica to retrofit new plant and equipment such as electrostatic precipitators (ESP), flue gas desulphurisation (FGD) and low NOx burners at some considerable cost.

For the municipality owned electricity and heat companies, the same national strategy (road map) expects that the improvement of the operating templates of the plants should be developed locally. 

The “Road Map for Energy Field in Romania” Draft, March 2003
 contains a set of fuel price forecasts (which are already overdrafted). Although, for year 2005, they are already out rated, these are repeated in the table below.

Fuel Prices US$ per ton of Oil Equivalent (toe)

	Fuel
	2005
	2010
	2015
	2020
	2030

	Imported Natural Gas
	109.28
	123.93
	138.58
	153.24
	171.45

	Imported Oil
	134.81
	146.12
	160.35
	175.01
	204.32

	Domestic Lignite
	71.59
	71.59
	71.59
	71.59
	71.59

	Domestic Coal
	85.00
	85.00
	85.00
	85.00
	85.00


Table 3: Prices of fuel 2005 - 2030

In context of the expected fuel prices evolution, SC Colterm SA desires to improve the efficiency of the production cycle in one of its plants, CET Timisoara Sud. The purpose of the project is provision of more efficient and clean district heating services and reduction of greenhouse gas emissions, although the emissions are not reduced on site.

The estimated results of the project are, in terms of heat produced, about 600’240 Gcal/year (698’023 MWh/year). The electricity produced in the new equipment is about 66862 MWh/year, out of which about  30597 MWh/year is electricity used for own consumption.

The excess power would be sold to the grid and there are more options for using this power, including that of using it for SC Colterm SA own consumption or for municipality own consumption.

The proposed project is based on adding of a backpressure steam turbine among the steam boilers and the heat exchangers, not to physically replace the existing pressure reduction stations, but to make the energy cycle more efficient.

The installed power of the steam turbine is about 18 MW. The new equipment will be used during the heating season and during the summer, but only on the period of CET Timisoara Centru annual overhaul.

2. Current situation

2.1. Short description of the power system in Romania

The energy sector is under the supervision of the Ministry of Economy and Trade, which formulates the policy and the strategy in this field.

In 1990 two types of autonomous state enterprises in the energy sector were set up:

· Regis Autonomous (RA) for the production and supply of energy products;
· Commercial Companies (CC) for support services and activities.
RA are state-owned companies operating in sectors considered strategic by the Government of Romania: electric power, oil, natural gas, lignite, and coal. CC are joint stock companies. The RAs and the CC have operational responsibilities.

In June 1998, the Romanian Electricity Authority (RENEL) adopted a restructuring program, creating CONEL, the National Electricity Company. In October 1998, the National Electric and Heat Regulatory Authority (ANRE) was set up as an independent institution to regulate the electricity market.

On 31 July 2000, the Romanian government published a decision to divide CONEL into four companies:

· Transelectrica S.A. is the national company for electricity transmission, power system operation and dispatching. Transelectrica operates the national power transmission system. The company’s mission is to develop and operate open access to the wholesale electricity market, to ensure the cross boundary electricity connections and to provide the required infrastructure for performing these activities.

· Termoelectrica S.A. is the national company for the production of electrical and thermal energy. It is the main electricity producer in Romania. The main activities are: generation of electricity from thermal power plants, district heating and related fuel supply. The electric energy is produced in thermal plants including groups that use coal as fuel and groups that use hydrocarbons as fuel, as well as in cogeneration plants that also produce thermal energy.

· Hidroelectrica S.A is the commercial company for production and delivery of hydroelectric power. It is the second electricity producer in Romania. The company’s mission is to generate electricity from hydropower, to provide ancillary technological services in order to ensure operational safety of the national power system and to provide water management services of national and regional interest (flood protection, water sources, water management services).

· Electrica S.A is a commercial company for electricity distribution and supply.

During 2001 and 2002, Termoelectrica S.A. has suffered a continuous process of restructuring, resulting, mainly, in transferring the cogeneration facilities that supplied with heat Romanian cities to the municipalities of these cities.

Many thermal and hydro capacities built before revolution became redundant after 1989 as a result of the decline in electricity consumption and of the lack of financing resources. However, many large thermal and hydro units have been in service beyond their designed life span and they require urgent rehabilitation. According to EIA (2000), approximately 60% of the current power capacity is more than 20 years old and about 10 GW (which is about 44% of the total installed capacity) will need to be rehabilitated or replaced by 2010 (EIA, 2000). 

According to the Energy Development Strategy of the Ministry of Economy and Trade, the production capacities and transportation infrastructure need urgent modernization. It is necessary to rehabilitate thermal facilities, to introduce low power cogeneration and to install modern and efficient equipment. These measures will contribute to integrating Romanian energy industry into European structures and to ensuring the sustainable development of the energetic sector.

According to the National Energy Development Strategy on Long Term (2002-2015) of the Ministry of Economy and Trade, the Romanian energetic safety has been and still is affected by the lack of cash availability for the energetic companies. Actions have already been taken in order to prevent deterioration of the energetic infrastructure and to implement investment and repairing programs in due time.

Currently, the participants on the electricity market in Romania are the following:

Producers:

· SC TERMOELECTRICA SA, producing electricity in thermal power plants coal/natural gas/fuel oil fired and heat and electricity in cogeneration power plants. According to the government decision (GD) no 1524/18.12.2002, the company was restructured.

· SC HIDROELECTRICA SA, producing electricity in hydro power plants (HPP) of accumulation watercourse type.

· SN NUCLEARELECTRICA SA, currently having a nuclear unit of 705 MW Candu type (Canada) on natural uranium and heavy water; the second similar unit is under finalizing process.

· Cogeneration power plants passed from SC TERMOELECTRICA SA to the municipal public domain and under local council administration: CPP Arad (GD 105/2002), CPP Bacau, CPP Brasov, CPP I and II Iasi, CPP Timisoara Centru and CPP Timisoara Sud, etc (GD 104/2002)

· Auto-producers: Autonomous Company for Nuclear Activities

· Independent Power Producers (mainly combined heat and power plants from the restructuring of SC TERMOELECTRICA SA): SC CET Govora SA, SC CET SA Braila, etc.

· Energy complexes:   S.C. COMPLEXUL ENERGETIC ROVINARI S.A., S.C. COMPLEXUL ENERGETIC TURCENI S.A., S.C. COMPLEXUL ENERGETIC CRAIOVA S.A. 

Transporters:

· CN TRANSELECTRICA SA, which assures the operation and the administration of the national transport system.

Suppliers and distributors:

· In principle 8 commercial companies for electricity supply/distribution set up through the reorganization of SC ELECTRICA S.A. (by GD 1342/2001), each of them covering a number of counties.

Companies for electricity import/export

Consumers:

· Captive consumers

· Eligible consumers

Commercial Operator:

· OPCOM

In 2004 the total installed power was 19368 MW (in about 1650 units, including Diesel generators).

From the total installed capacity, there were:

	545 steam turbines, out of which
	12260
	MW

	       122 cogeneration units
	6258
	MW

	748 hydro turbines, out of which
	6248
	MW

	       300 units, with installed power less than 1 MW
	75
	MW

	       213 units, with installed power between 1 MW and 10 MW
	273
	MW

	       235 units, with installed power more than 10 MW
	5900
	MW

	1 nuclear unit
	700
	MW


The evolution of the generated electricity in the period 1989-2004, is presented in the following chart.
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Figure 1: Evolution of the generated electricity in the NPG in the period 1989-2004
	
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Electricity produced (TJ)
	300067
	251496
	204883
	195102
	199714
	198490
	213361
	220860
	206104
	194285
	179611
	187020
	193896
	198680
	204862
	204804

	Electricity produced (TWh)
	83.40
	69.90
	56.91
	54.20
	55.48
	55.14
	59.27
	61.35
	57.25
	53.97
	49.89
	51.95
	53.86
	55.19
	56.91
	56.89


Source: 2004 ANRE Annual Report

The power generating companies’ participation at the 2004 electricity generation was as follows:
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Figure 2: Participation at the 2004 electricity generation in the NPG
2.2. CET Timisoara Sud

The initial design of CET Timisoara Sud stated that the following equipment should have been installed:

· 2 units of 120/150 MW, comprising each a steam boiler of 525 t/h, 197 bar, 5400C/5400C and a steam turbine 120 MW FIL type with condensation and district heating controlled extraction

· 2 hot water boilers of 100 Gcal/h each

· 3 steam boilers of 100 t/h each, at 15 bar, 2500C.

The heat exchangers pertaining to the 120 MW units were designed to operate at base load, the peak load being assured both by the HWB in CET Timisoara Sud and by the HWB in CET Timisoara Centru.

CET Timisoara Sud had to supply the hot water in the Timisoara district heating system (DHS), steam to the industrial consumers in its influence area and to deliver electricity in the grid.

CET Timisoara Sud was designed to operate on the following fuels:

· Main fuel: lignite with LHV=1610 kcal/kg

· Secondary fuel for starting and firing support: natural gas (12% for the 2 units SB and 16% for the other SB).

In 1986 the erection work for the 2 units of 120 MW started but were delayed due to the change of the SB type and due to the lack of funds. The works for the 2 units were stopped in 1989. The unit execution was definitively stopped in 2000, but the auxiliaries of the plant were realized till that date for the initial configuration of the plant.

Unfortunately the presented profile of CET Timisoara Sud remained only on paper.

Currently, the installed equipment is:

· 3 steam boilers of 100 t/h each (SB1, SB2, SB3), at 15 bar, 2500C, lignite and natural gas fired, commissioning year 1984 – 1986 – 1988

· 2 hot water boilers of 100 Gcal/h each (HWB1, HWB2), lignite and natural gas fired, commissioning year 1983-1984

· 4 steam boilers of 10 t/h each (B1, B2, B3, B4), at 16 bar, 3000C natural gas fired, commissioning year 1986 (representing the starting thermal plant for the 120/150 MW units)

· 3 heat exchangers horizontally type of 25 Gcal/h each

· 2 heat exchangers horizontally type of 75 Gcal/h each
At present, CET Timisoara Sud operates as a thermal plant delivering only hot water in the Timisoara City DHS. The plant does not deliver steam and there are not forecast for steam supply. The electricity needed for the heat production is bought from the national power grid (NPG).

Currently, the heat demand for CET Timisoara Sud is covered from the equipment mentioned above (hot water boilers and steam boilers). The heat load curve is covered manly from the hot water boilers. The steam boilers are used only on peak loads to avoid losses in the steam-water cycle. At present, to produce heat in the steam boilers steam has to be rolled through pressure reduction stations and from there, it enters the heat exchangers. There is no need for pumps to drive the condensate because the steam inlet pressure for the heat exchangers allows it to arrive at the de-aerators.

Having no capacity for electricity production, in the existing situation, CET Timisoara Sud buys electricity for heat production and hot water pumping from the NPG.

CET Timisoara Sud works within a complex district heating system. The operation of the entire plant is heat driven. The heat demand varies during the seasons of a year. Three different periods can be defined: winter period, transition period and summer period. In the following sections the impact of these seasonal differences on the plant operation will be described. The winter period may be divided into a maximum winter and a medium winter period, with different time length – the maximum winter load, even cumulated, has only few days. Figure 1 shows an estimate heat load curve for CET Timisoara Sud.

Winter period

The heat demand is the highest during the winter period (from end of November till March). In this period, the HWB are in operation. Some additional steam capacity from two steam boilers is also used in respect of the technical minimum load for the heat exchangers and for the water flows.

Transition period

During the transition period (March to April and October to November) heat demand decreases. In these months only one hot water boiler may cover the entire heat demand.

Summer period

The heat demand pattern is almost constant during the summer period. Except of a peak power production of two weeks (maintenance of CET Timisoara Centru).
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Figure 3: Load duration curve for CET Timisoara Sud
In every season, electricity used for own consumption is electricity produced in the grid. Owning steam boilers and heat exchangers, with a minimum of investment, the owner of CET Timisoara Sud may produce for itself the electricity needed for own consumption. 

Rehabilitation and improvement of the current heat system in Timisoara represents a problem of great concern for the owner of the system. For the mentioned purpose, studies have been elaborated.

3. Greenhouse gas sources and project boundaries 

3.1. Flowcharts

At present, CET Timisoara Sud, uses fuel (coal — lignite and natural gas) and electricity from the grid and produces heat to be delivered to the grid. The main input I output flows between the different components in the existing energy cycle are presented in the chart below:
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Figure 4: Flowchart existing energy cycle
According to the project proposed, the entire plant operation is heat driven and can provide additional power production used mainly for own consumption.

The expected energy cycle including the backpressure steam turbine represents the optimum solution for CET Timisoara Sud:
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Figure 5: Flowchart expecting energy cycle

3.2. Direct and indirect emissions

For accounting purposes, it is useful to distinguish emissions sources and sinks into four categories (ERUPT, 2001):

1) Direct on-site (e.g. fuel combustion and process emissions on the project site)

2) Direct off-site (e.g. emissions from grid electricity (in the case of energy efficiency projects) or district heat, and other upstream and downstream life cycle impacts)

3) Indirect on-site (e.g. rebound effects such as increased heating that may result from of an insulation program)

4) Indirect off-site (e.g. project effects that are typically referred to as leakage, either negative or positive, such as economy-wide response to project-induced changes in market prices increases in the penetration of low carbon technologies in other regions).
According to the project boundaries set and presented in the charts above, the direct and indirect emissions of the project are:

	On-site emissions

	Project
	Current situation
	Direct/indirect
	Include/exclude

	CO2 emissions from producing power for own use
	
	Direct


	Include

	CO2 emissions from producing heat for the grid
	CO2 emissions from producing heat for the grid
	Direct
	Include

	CO2 emissions from producing power for the grid
	
	Direct
	Include

	Emissions during construction of power plant
	
	Direct


	Exclude, not under control of project developer 

	Off-site emissions

	Project
	Current situation
	Direct/indirect
	Include/exclude

	
	CO2 emissions from producing power in other power plants
	Direct
	Include

	
	CO2 emissions from transporting power from other power plants
	Direct
	Include

	CO2 emissions from fuel production and transport
	CO2 emissions from fuel production and transport
	Indirect


	Exclude, not under control of project developer

	Emissions during production and transport of construction materials
	
	Indirect


	Exclude, not under control of project developer


Table 4: Direct and indirect emissions

Note: emissions of CO2 in energy processes where fuel is burned are accompanied by emissions of CH4 and N2O, as results from the IPCC Guidelines, Revision 1, 1996.
The IEA, in its “Practical Baseline Recommendations for Greenhouse Gas Mitigation Projects in the Electric Power Sector”, for reasons of practicality as well as conservatism, they recommend that only transmission and distribution losses be accounted for in terms of direct or indirect emission sources for energy efficiency projects and distributed generation projects. It is important to note that this recommendation applies only to baseline calculations. For project emission calculations (via monitoring), broader boundaries may apply, although some parallel treatment may be warranted for the emissions calculated in the baselines and those monitored from the project. Some indirect and off-site emissions could also be added to the baseline on an ex post basis, as the result of monitoring and verification work, but this warrants further examination.

3.3. Project boundaries

The project boundary is defined as that which encompasses all anthropogenic emissions by sources of greenhouse gases under the control of the project participants and that are significant and reasonably attributable to the project activity.

The project boundary for CET Timisoara Sud is one that encompasses the entire plant system including all the heat/(power) sources in the plant. In effect, the boundary encompasses all the emission sources that will be materially impacted by the project. Emissions from power plants that feed into the Romanian national power grid are not under the control of the project participants, but they will be influenced by the project activity and are thus included in this boundary as project direct offsite emissions. Also, the emissions resulted from heat production are taken into consideration even if the heat production is not supposed to change from the current situation. The emissions from the fuel supply system are ignored and it is assumed that these emissions would not materially change from baseline to project. Emissions from the project implementation (construction works, manufacturing of construction materials) will be ignored as considered not under control of the project participants.
[image: image7.wmf]Electricity Grid

Fuel

CO2 Emissions

Heat Grid

CET 

Timisoara 

Sud

Other Power Plants

Emissions included in the project 

–

after project implementation

Fuel

CO2 Emissions

Heat Grid

Emissions included in the project 

-

existing situation

CET 

Timisoara 

Sud

Other Power Plants

Electricity Grid

Electricity Grid

Fuel

CO2 Emissions

Heat Grid

CET 

Timisoara 

Sud

Other Power Plants

Emissions included in the project 

–

after project implementation

Electricity Grid

Fuel

CO2 Emissions

Heat Grid

CET 

Timisoara 

Sud

Other Power Plants

Emissions included in the project 

–

after project implementation

Fuel

CO2 Emissions

Heat Grid

Emissions included in the project 

-

existing situation

CET 

Timisoara 

Sud

Other Power Plants

Electricity Grid

Fuel

CO2 Emissions

Heat Grid

Emissions included in the project 

-

existing situation

CET 

Timisoara 

Sud

Other Power Plants

Electricity Grid


Figure 6: Project boundary

4. Key Factors

Every project and baseline is determined by a variety of project/sector-specific and country/region-specific factors. Some of those factors have a crucial impact, and will therefore be considered key factors, i.e. factors that need to be included in the procedure leading up to the baseline definition. These key factors can be distinguished at three levels. The following scheme gives an illustration of those three levels (the arrows between the dots indicate the interaction between key factors).
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Figure 7: Key factors

Key factors that may influence the baseline and the project:

1. Sectoral reform policies

2. Legislation development

3. Capital availability

4. Social effects and local support

5. Fuel prices and availability

6. Economic growth, socio demographic factors, the economic situation in the electricity sector and resulting predicted power demand; national expansion plan for the electricity sector

7. Project-specific (on-site) key factors.
5. Identification of the most likely scenario and the associated greenhouse gas emissions

5.1. Key factor Analysis

5.1.1 Sectorial reform projects

In March 2003 the Romanian Government has drafted a Road Map for Energy Field in Romania for the period 2003 -2015. This road map sets the guidelines for the Romanian energy sector development. There are a few priorities for the power production sector related to the general economic development of the country (GDP growth). The priorities for investment in the thermal energy sector are only the strategic Romanian thermal power plants.

For the power plants owned by local municipalities the owner has to think strategically for optimization of their operation. The National Energy Regulatory Agency will gradually reduce the current obligation of the electricity distribution/supply companies to take over electricity generated by these plants, correlated with the results of studies and programs for rehabilitation, modernization and of investments elaborated by the owner for the systems supplying heat to residential consumers. This process will be started by the end of 2004 and it is a matter of policy the date of its end, because there will be power plants which will benefit from this regulation on the long term too.

5.1.2. Legislation development

Legislation in Romanian power sector is going to be developed accordingly to the Aquis Comunitaire and EU legislation in force. National Energy Regulatory Agency has to develop a market oriented legal framework, as the program for opening of the markets for electricity and natural gas is that shown in the table below:

	
	Actual opening at 1.07.2005
	Gradual opening program
	Opening at 01.01.2007
	Opening at 01.07.2007

	ELECTRICITY
	83.5 %
	A gradual opening program will be implemented
	100%* for industrial consumers
	100%* for domestic consumers

	NATURAL GAS
	50 %
	A gradual opening program will be implemented
	100%* for industrial consumers
	100%* for domestic consumers


Table 5: Legal framework

*Pending of the approval of amendments of EU Directive

The implementation of more restrictive rules for the environmental protection, accordingly to the EU legislation, will drive to the increase of the electricity costs and prices. In case of not implementing the project, CET Timisoara Sud will have to pay much more for the electricity bought from the system.

Currently the heat for residential consumers is subsidized at the national level, however these subsidies will be replaced with subsidies only for very poor consumers. This may lead to a further increase of heat price and to customers leaving the DHS.

5.1.3. Capital availability 

In the Romanian Government Energy Strategy, there is a chapter regarding the funding for the sector. The limited investment capacity of the state (direct financing or sovereign guarantees) will only be used for projects and areas of electric activities important for the national energy system in the next years. The main target of the ongoing reform and restructuring of the energy field in Romania is to become attractive and convincing for the private investors.

5.1.4. Social effects and local support

In Romania the price for heat to the residential consumers is subsidized. There is a national reference price for heat delivered to the consumers. The difference between this price and the production costs is covered by the municipalities, which are also the owners of the facility. This general subsidy will be replaced with a more targeted system benefiting only those customers with very low incomes. The implementation of the project in CET Timisoara Sud will result in production costs decreases, allowing the municipality to reallocate the saved funds to other social activities. This will also contribute to the consumers’ loyalty to the DHS in Timisoara City.

5.1.5. Fuel prices and availability

The forecasts for the Romanian natural gas market show that our dependency on imported natural gas is increasing and the resource price is going to rise rapidly till 2007, no matter the changes on the international market. Currently the price is established as an average between the domestic natural gas and the imported natural gas. In 2007 the price of the natural gas in Romania shall be that of the imported gas, as that is a condition imposed by the EU. Anyway, according to the mentioned strategy, the natural gas consumption in the Romanian energy sector will rise.

Regarding the natural gas consumption it has to be mentioned that from the history of the operating of CET Timisoara Sud plant, on very cold winter days the plant is running short of this resource, as the pressure of the natural gas falls in the entire area.

Still the main fuel of the plant is domestic lignite and the price for this resource is expected to stabilize from 2005.

5.1.6. Economic growth, socio demographic factors, the economic situation in the electricity sector and resulting predicted power demand; national expansion plan for the electricity sector (as stated in the Romanian road map for the sector)

Romania should play an important role in the electricity market in the South-Eastern Europe and, along with other countries systems, by ensuring the balance of capacities in the second synchronous zone. The evolvement of contractual relations should lead to the establishment of a regional energy market in the context of the regional energy market (REM) initiative of the countries from the region (Albania, Bosnia-and-Herzegovina, Bulgaria, Greece, Macedonia, Romania, Serbia - Montenegro and Turkey).

The regional market will represent an important step for further integration with the EU energy market, and is expected to provide better opportunities for free trade and for marketing. In this respect the initiative of Romania to set up a regional power exchange in Bucharest has to be mentioned, for which negotiations are currently going on.

The energy sector represents a strategic infrastructure of the national economy on which the overall development of the country relies. The goals of European Union integration and of a sustainable development plan for the energy sector have triggered the Romanian Government to draft a road map for this sector till 2015. Part of this document is a forecast for the sector development. The energy balance of Romania is structured based on factors as: the diversity of the energy sources used, the security of energy supply and the maximum use of local energy resources. The balance should respond to the principle of merit considering the import of basic energy resources in a frame of a policy for creation a better access of alternative sources, such as natural gas, taking into consideration the long term regional and global trends on the energy sources market. The gross electricity production structure till 2015, is presented in the chart below:

[image: image9.emf]GROSS ELECTRICITY PRODUCTION STRUCTURE IN THE 2003-2015 PERIOD

17,04

17,00 17,00

17,20

18,00

5,34

5,34 5,34

10,68

16,02

13,50

14,00

14,50

15,00

15,00

4,36

4,60

4,60

4,60

4,60

4,60

6,70

6,39

3,80

3,50

3,30

3,00

3,00

6,53

7,23

7,43

6,70

6,70

8,25

7,00

1,33

1,33

0,93

0,93

0,93

0,00

10,00

20,00

30,00

40,00

50,00

60,00

70,00

80,00

2003 2004 2005 2010 2015

Year

Gross Electricity Production [TWh]

Thermal power plants on

hidrocarbons

Thermal power plants on

hard coal

Thermal power plants on

lignite

Thermal power plants of

condensation on

hidrocarbons

 Thermal power plants of

condensation on hard

coal

Thermal power plants of

condensation on lignite

 Nuclear power plants

 Hydro power plants

56.1

59.3 60.1

64.9

72.9


Figure 8: Gross electricity production structure 2003-2015

This forecast is based on the estimations of an average value of the GDP of 4.46 % for the period 2002 – 2015.The Government policy is meant to sustain an accelerated growth of the GDP in view of achieving the strategic objective of reduction of the economic discrepancy between Romania and EU countries. 

5.1.7. Project-specific (on-site) key factors

The project on-site key factors are the operating regimes mentioned for the existing situation. It is obvious that they are influenced by a very important factor, which is not under control of the project participants: weather. Anyway the heat demand at the system boundaries in the most important operating regime (the winter load) is high enough and allows to the steam turbine to operate at expected loads.

CET Timisoara Sud is a natural gas eligible consumer. Although the amount of gas available in Timisoara, especially on winter, may not reach the expected values, CET Timisoara Sud hopes that they will be able to increase the amount of natural gas used to produce the heat and power after the implementation of the project.

5.2. Construction of the baseline scenario

5.2.1 Selection of Baseline Approach

The baseline approach adopted is option 48(a) of the Marrakesh Accords text: The baseline is the scenario that represents “existing actual or historical emissions, as applicable”.

Marrakesh 48(a) seems particularly appropriate to developing a baseline in project cases where the energy consumption can be expected to follow historical trends in the absence of the project. This approach assumes that the “business as usual” scenario would have continued into the future in the absence of any interventions that would change the historical trend. This approach is applicable to a variety of technology projects and in particular to CET Timisoara Sud where energy consumption is expected to follow past trends in the absence of major system changes.

The baseline projected over the life of the project is expected to remain unchanged over the duration of the project, except in the event of triggers that are expected to significantly change the baseline (such as the installation of new CHP or major plant changes). Anyway, revisions of the baseline are likely to be developed.

5.2.2 Selection of Baseline Methodology

The baseline methodology chosen is “average specific fuel consumption”.

The reason for choosing this baseline methodology is that determining whether or not the project will displace electricity production at the margin (“operating margin” based on the current and expected supply/demand relationship) and, if so, determining what the marginal source of power is, cannot be justified by providing sufficient evidence. Furthermore the chosen methodology may be used as a more conservative option (the most conservative for an entire year operating hours).

There are three possible options for supplying the electricity generated by the project in, its absence:

1. Existing generation sources last on the dispatch priority (operating margin);

2. Generation sources that would have been added to the grid in absence of the proposed project (build margin); or,

3. Both operating margin as well as build margin generation sources.

We have calculated the ratio between the installed power of the new equipment and the installed power of the fossil fuel electricity production facilities in the Romanian NPG. Due to this ratio (about 0,12 %) and to the ratio between the annual electricity amount estimated to be produced in the new equipment and the average of electricity produced from fossil fuel in the last 5 years (about 0.2 %), we can estimate that the new facility will not have a great influence over the NPG. Therefore we can assume that the project will “have negligible impact on plans for construction of new power plants”, options (2) and (3) are rejected.

Therefore, the likely baseline scenario is option (1), Operating Margin.

To further justify and explain the choice made, we will define the Operating Margin and the Must Run power plant for the Romanian NPG. Due to the special operating conditions and to the low electricity costs, the nuclear power plant operates on base load – it may, therefore, be considered as must-run plant; at the NPG level, there are also some restrictions regarding the operation of the on the river hydro plants, which must also operate on the base load. The current targets regarding the use of renewable energy sources (including big hydro facilities) for 2010 are 33% of the total electricity production. Therefore, the renewable energy sources may also be considered as must-run plants. As the report of ANRE for 2004 shows, Hydroelectrica has produced in year 2004 almost 31 % of the electricity produced in the NPG. 

As it is mentioned in the “Roadmap for electricity sector 2003 - 2015” in Romania the second nuclear unit will be operational by 2010. The installed power of this unit will be 700 MW. At the same time, the GDP is foreseen to increase by an average of about 4 – 5 % per year and to be followed by the increase of electricity consumption, but only with about 2.7 % per year. This increase of electricity consumption will allow to the new nuclear unit to operate without provoking great disturbances in the current operation of the NPG. 

Concluding, the only must run power plants in the Romanian NPG are the nuclear and the hydro (and all other RES) power plants. Therefore the marginal plant may only be a plant operating on fossil fuel. 

Considering the international practices regarding the baseline for the power plants at national level, and the public availability of data regarding the Romanian NPG, we have analyzed last 12 years available data for electricity produced in Thermal Power Plants. 

The proposed project replaces electricity produced within NPG in thermal power plants with electricity produced in cogeneration power plant. 

5.2.3 Baseline Model and Level of Activity

The baseline model predicts the GHG emissions impacts that would have occurred in the absence of the project.

The baseline fuels consumption and plant emissions were estimated and projected over the project time period (up to year 2012). This is the baseline for estimating net emission reductions from the proposed investment project. Historical annual and monthly plant data was used to conduct regression analysis and develop the necessary correlations. Correlations were developed for each fuel used in the DH plant.

5.2.4 Key assumptions:

The heat demand is the relevant factor for the calculation of the emissions. The heat demand remains constant over the period of time (number of residential, commercial and industrial consumers is not expected to modify significantly; the heat transport network is close to its maximum technical capacity. The heat demand is a combination of the demand for steam and hot water. A correlation between the heat demand and the heat production on an annual basis was established.

The electricity for own consumption is constant over the project time based on the historical data and on estimations made on the feasibility study (at present the water resulted from condensing of the steam in the heat exchangers is driven to the deaerators by the high pressure of the steam) and taking into consideration the grid losses for this amount of electricity. The transport and distribution of electricity involve losses in the grid. In the calculation of the baseline we have included losses only for the electricity produced used for own consumption of the facility (not for the electricity delivered to the grid and consumed in Timisoara area).

The fuel consumption is based on correlations developed between heat demand, electricity input, grid losses and each fuel input to the plant. In the baseline scenario, the specific fuel consumption for electricity produced in the NPG plants was estimated as an average of the marginal power sources at the NPG level, based on the yearly book figures. The specific fuel consumption for heat produced in CET Timisoara Sud is the present value (specific fuel consumption for heat produced in the project situation is assumed to be equal with the specific fuel consumption for heat produced in the baseline situation).

5.2.5 Main steps considered in the calculation:

1. Calculating the heat balances including the load of equipment on specific load regimes 

2. Calculate the heat production o each load based on historical data:


Ql = q x t,


Q = (Ql

Q – annual heat produced [MWh/year]

Ql – total heat produced per specific load [MWh/year]

q  – medium heat load per load regime [MW]

 t  – lenght of using the specific load [h/year]

According to the historical data and to the forecasts of SC COLTERM SA, the heat production is about 698079 MWth.

3. Estimating electricity for own consumption and the supplementary electricity production [MWhlyear] based on the historical data and on estimations made on the feasibility study (based on the data in Annex A and data regarding the electricity losses in the NPG)  (at present the water resulted from condensing of the steam in the heat exchangers is driven to the deaerators by the high pressure of the steam) and taking into consideration the grid losses for this amount of electricity.

NOTE: Timisoara area is supplied with electricity from the NPG. The electricity sources in the area are very small compared with the electricity demand. Therefore, electricity is transported from the producing power plants from the grid. The transport and distribution of electricity involve losses in the grid. But in the calculation of the baseline we have included losses only for the electricity used for own consumption of the facility, not also for the electricity delivered to the grid and consumed in Timisoara area. There is a lack of publicly available data regarding the losses of electricity in the NPG; although we have found in some confidential studies that the losses are about 14 - 15 % (transport + transformation + distribution).

Based on the data regarding the operation of the new equipment (Annex A) and on the data regarding the own consumption of the facility and the NPG electricity losses, we have calculated the total amount of electricity that should be produced in the NPG if the project will not be implemented.

E = E for own consumption (current operation) * grid losses + E produced by the new equipment  [MWh/year]

E = E for own consumption (current operation) * grid losses + E produced by the new equipment = 24578 * 14 %  [MWh/year] + 66862 [MWh/year] = 70303 [MWh/year]

If the project will not be implemented, all this electricity will be produced in the NPG.

There are three possible options for supplying the electricity generated by the project in, its absence:

1. Existing generation sources last on the dispatch priority (operating margin);

2. Generation sources that would have been added to the grid in absence of the proposed project (build margin); or,

3. Both operating margin as well as build margin generation sources.

We have calculated the ratio between the installed power of the new equipment and the installed power of the fossil fuel electricity production facilities in the Romanian NPG. Due to this ratio (about 0,12 %) and to the ratio between the annual electricity amount estimated to be produced in the new equipment and the average of electricity produced from fossil fuel in the last 5 years (about 0.3 %), we can estimate that the new facility will not have a great influence over the NPG. Therefore we can assume that the project will “have negligible impact on plans for construction of new power plants”, options (2) and (3) are rejected.

Therefore, the likely baseline scenario is option (1), Operating Margin.

To further justify and explain the choice made, we will define the Operating Margin and the Must Run power plant for the Romanian NPG. Due to the special operating conditions and to the low electricity costs, the nuclear power plant operates on base load – it may, therefore, be considered as must-run plant; at the NPG level, there are also some restrictions regarding the operation of the on the river hydro plants, which must also operate on the base load. The current targets regarding the use of renewable energy sources (including big hydro facilities) for 2010 are 33% of the total electricity production. Therefore, the renewable energy sources may also be considered as must-run plants. As the report of ANRE for 2004 shows, Hydroelectrica has produced in year 2004 almost 31 % of the electricity produced in the NPG. 

As it is mentioned in the “Roadmap for electricity sector 2003 - 2015” in Romania the second nuclear unit will be operational by 2010. The installed power of this unit will be 700 MW. At the same time, the GDP is foreseen to increase by an average of about 4 – 5 % per year and to be followed by the increase of electricity consumption, but only with about 2.7 % per year. This increase of electricity consumption will allow to the new nuclear unit to operate without provoking great disturbances in the current operation of the NPG. 

Concluding, the only must run power plants in the Romanian NPG are the nuclear and the hydro (and all other RES) power plants. Therefore the marginal plant may only be a plant operating on fossil fuel. Considering the evolution and the forecasts of the price of the natural gas on the international markets, and the available coal fired installed power of the Romanian NPG, we can consider that the marginal plant is coal fired. 
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Table 6: Specific fuel consumption for the power plants operating on coal

For further calculation, due to conservative reasons, will use the minimum specific fuel consumption, 346 gcc/kWh (2.816 kWh/kWh).

4. Calculate the fuel consumption for electricity:

BE = bE x E 

BE  – annual fuel consumption [MWh/year]

bE – specific fuel consumption for electricity [kWh/kWh]

E  – annual energy produced in the grid, including losses for the transport of 

       electricity needed by CET Timisoara Sud for own consumption [MWh/year]

BE = 2.816 * 70303 = 197973 [MWh/year] = 713 TJ/yr

5. Calculate the amount of CO2 resulted: 

CCO2E = (714 * 27,6 * 0.98) * 44/12 = 70706 [tCO2/year]

6. Calculation of the CH4 emissions based on IPCC indices for the CH4 content of the fuel. 

CH4 content for lignite:
CCH4 l= 1 [kg/TJ] x Bl [TJ/year]
[kg CH4/year]
Total CH4 content: 
CCH4 = CCH4 l
[kg CH4/year]


Total CH4 emissions = 713 * 1 / 1000 = 0.71



 
[t CH4/year]

7. Calculation of the N2O emissions per each type of fuel based on IPCC indices for the N2O content of the fuel. 

N2O content for lignite:
CN2O l= 1.4 [kg/TJ] x Bl [TJ/year]
[kgN2O/year]

Total CH4 content:
CN2O = CN2O l 
[kgN2O/year]


Total N2O emissions = 713 * 1.4 / 1000 = 1




[tN2O/year]

8. Calculating the warming potential of CH4 and N2O using the IPCC indices:

The CO2 equivalent for these gases is:  

21 – for CH4

310 – for N2O


    The CO2 equivalent = Total CH4 emissions * 21 + Total N2O emissions * 310 = 1.71   

      [tCO2eq/year]

Due to conservatory reasons we will not include this amount into the total CO2 eq emissions.

9. Calculate the fuel consumption for heat, for the current operation, on each load using the formula:


B = bQ x Q,

bQ – specific fuel consumption for heat [kWh/kWh] 

According to the data provided by SC COLTERM SA, the average specific fuel consumption of the equipment installed in CET Sud is about 1.267 MWh/MWth. The heat production is 698079 MWth.


B = bQ x Q = 1.267 * 698079 = 884466 MWt

10. Transform the annual fuel consumption in TJ/year 

B = 884466 * 0.036 = 3184 TJ/yr

11. Establish the amount of natural gas used (in TJ/year) and the amount of coal (lignite)(in TJ/year) based on the historical data collected from the project owner.

Natural gas consumption:
Bng = 31,33 % x B 
[TJ/year]

Lignite consumption:
Bl   = 68,66 % x B 
[TJ/year]

Based on anual historical data, the fuel structure for producing heat in CET Sud is:

· natural gas: 
31,33 %

· lignite: 

68,66 %

Calculation of the carbon emissions per each type of fuel based on IPCC indices for the C content of the fuel.

Carbon content for natural gas:
Ccng = 15.3 [tC/year] x Bng [TJ/year] 
[tC/year]
Carbon content for lignite:
Ccl    = 27.6 x Bl [TJ/year]
[tC/year]
Total carbon content: 
CC = Ccng + Ccl
[tC/year]

Correcting the amount of carbon contained in the fuel used based on IPPC indices.

Corrected carbon content for natural gas:   Cccng = Ccng x 0.995
[tC/year]

Corrected carbon content for lignite:
         Cccl    = Ccl x 0.98
[tC/year]
Total corrected carbon content: 
CCc = Cccng + Cccl
[tC/year]

 Determining the CO2 emissions for the project.

The amount of CO2 resulted from the project is: CCO2 = CCc x 44/12
[tCO2/year]

CCO2 = (3184 * 31,33 % * 15,3 * 0.995 + 3184 * 68,67 % * 27,6 * 0.98) * 44/12 = 272439 [tCO2/year]

12. Calculation of the CH4 emissions per each type of fuel based on IPCC indices for the CH4 content of the fuel. 

CH4 content for natural gas:
CCH4 ng = 1.4 [kg/TJ] x Bng [TJ/year] 
[kg CH4/year]

CH4 content for lignite:
CCH4 l= 1 [kg/TJ] x Bl [TJ/year]
[kg CH4/year]
Total CH4 content: 
CCH4 = CCH4 ng + CCH4 l
[kg CH4/year]


Total CH4 emissions = 3184 * 31,33 % * 1.4 / 1000 + 3184 * 68,67 % * 1 / 1000 = 3.6 
[t CH4/year]

13. Calculation of the N2O emissions per each type of fuel based on IPCC indices for the N2O content of the fuel. 

N2O content for natural gas:
CN2O ng = 0.1 [kg/TJ] x Bng [TJ/year] 
[kgN2O/year]

N2O content for lignite:
CN2O l= 1.4 [kg/TJ] x Bl [TJ/year]
[kgN2O/year]

Total CH4 content:
CN2O = CN2O ng + CN2O l 
[kgN2O/year]


Total N2O emissions = 3184 * 31,33 % * 0.1 / 1000 + 3184 * 68,67 % * 1.4 / 1000 = 3.2
[tN2O/year]

14. Calculating the warming potential of CH4 and N2O using the IPCC indices:

The CO2 equivalent for these gases is:  

21 – for CH4

310 – for N2O

The CO2 equivalent = Total CH4 emissions * 21 + Total N2O emissions * 310 = 1055 [tCO2eq/year]

The amount of CO2eq resulted from burning the fuel is:

Content of CO2eq (E4) = CCO2E + CCO2 + the CO2 equivalent = 70706 + 272439 + 1055 = 344200  [tCO2/year]

5.3. Calculation of the baseline carbon emission factor

Correlations used to estimate fuel use and energy production determined an emission factor of  1, 010 tCO2/MWh, for electricity and 392 tCO2/MWth, for heat.

5.4. Calculation of activity level

	Indicator
	MU
	2006
	2007
	2008
	2009
	2010
	2011
	2012

	Heat Production
	Gcal/year
	300120
	600240
	600240
	600240
	600240
	600240
	600240

	Electricity Production in NPG
	MWh/year
	35151
	70303
	70303
	70303
	70303
	70303
	70303

	Fuel Used
	TJ/year
	1450
	2900
	2900
	2900
	2900
	2900
	2900


Table 7: Activity level (fuel)
5.5. Calculation of baseline carbon emissions

	Indicator
	MU
	2006
	2007
	2008
	2009
	2010
	2011
	2012

	Emissions
	tCO2/year
	172100
	344200
	344200
	344200
	344200
	344200
	344200


Table 8: Baseline carbon emissions (tCO2/year)
Baseline calculation model for 1 year
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2
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2
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Table 9: Existing energy cycle
6. Estimation of project emissions

6.1. Project Model and Activity Level

The project model reflects the operating conditions once the investment project has been implemented.

The basic procedure for developing the project case is very similar to the procedure for developing the baseline. The only difference is the accounting of benefits from the project activity. The key additional steps to estimate the savings from the investment project are listed below. It should be noted that these estimates are made only to project the expected emission reductions. The monitoring plan will use actual plant data to estimate the actual emission reductions.

Key assumptions:

The heat demand is the relevant factor for the calculation of the emissions. The heat demand remains constant over the period of time (number of residential, commercial and industrial consumers is not expected to modify significantly; the heat transport network is close to its maximum technical capacity. The heat demand is a combination of the demand for steam and hot water. A correlation between the heat demand and the heat production on an annual basis was established.

The electricity production is constant over the project time based on the historical data and on estimations made on the feasibility study (including electricity used for pumping of the condensate through the entire technological chain to the steam boilers). A certain amount of electricity will be bought from the system during the plant start-up phase. This amount of electricity will be measured and subtracted from the quantity of electricity produced.

The specific fuel consumption for heat produced in CET Timisoara Sud is the present value (specific fuel consumption for heat produced in the project situation is assumed to be equal with the specific fuel consumption for heat produced in the baseline situation, e.g. shift in balance of production from hot water boilers to steam boilers).

Main steps of GHG calculation:

1. Calculating the heat balances including the load of equipment on specific load regimes

2. Calculate the heat production o each load (Annex A) using the formula:


Q1 = q x t,


Q   = (Ql

Q – annual heat produced [Gcal/year] or [MWh/year]

Ql – total heat produced per specific load [Gcal/year]  or [MWh/year]

q  – medium heat load per load regime [Gcal/h] or [MW]

 t  – lenght of using the specific load [h/year]

3. Calculate the electricity production on each load (Annex A) using the formula:


El = P x t,


E = (El

E – annual energy produced [MWh/year]

El – total energy produced per specific load [MWh/year]

P – medium power produced per load regime [MW]

t   – lenght of using the specific load [h/year]

4. Estimating electricity own consumption [MWh/year] based on the historical data and on estimations made on the feasibility study (including electricity used for pumping of the condensate through the entire technological chain to the steam boilers).

5. Calculate the fuel consumption on each load using the formula:


B = bE x E + bQ x Q,

B  – annual fuel consumption [MWh/year]

bE  – specific fuel consumption for electricity [kWh/kWh]

bQ  – specific fuel consumption for heat [kWh/kWh] (the specific fuel consumption for heat produced in the project situation is assumed to be equal with the specific fuel consumption for heat produced in the baseline situation)

6. Transform the annual fuel consumption in [TJ/year]

7. Establish the amount of natural gas used (in TJ/year) and the amount of coal (lignite)(in TJ/year) based on the historical data collected from the project owner.

Natural gas consumption:
Bng = 31 % x B [TJ/year]

Lignite consumption:
Bl    = 69 % x B [TJ/year]

8. Calculation of the carbon emissions per each type of fuel based on IPCC indices for the C content of the fuel.

Carbon content for natural gas:
Ccng = 15.3 [tC/year] x Bng [TJ/year] 
[tC/year]
Carbon content for lignite:
Ccl    = 27.6 x Bl [TJ/year]
[tC/year]
Total carbon content: 
CC = Ccng + Ccl
[tC/year]

9. Calculation of the CH4 emissions per each type of fuel based on IPCC indices for the CH4 content of the fuel. 

CH4 content for natural gas:
CCH4 ng = 1.4 [kg/TJ] x Bng [TJ/year] 
[kg CH4/year]

CH4 content for lignite:
CCH4 l = 1 [kg/TJ] x Bl [TJ/year]
[kg CH4/year]
Total CH4 content: 
CCH4 = CCH4 ng + CCH4 l
[kg CH4/year]

10. Calculation of the N2O emissions per each type of fuel based on IPCC indices for the N2O content of the fuel. 

N2O content for natural gas:
CN2O ng = 0.1 [kg/TJ] x Bng [TJ/year] 
[kgN2O/year]

N2O content for lignite:
CN2O l = 1.4 [kg/TJ] x Bl [TJ/year]

[kgN2O/year]

Total CH4 content: 
CN2O = CN2O ng + CN2O l 

[kgN2O/year]

11. Correcting the amount of carbon contained in the fuel used based on IPPC indices

Corrected carbon content for natural gas:   Cccng = Ccng x 0.995
[tC/year]

Corrected carbon content for lignite:
         Cccl    = Ccl x 0.98
[tC/year]
Total corrected carbon content: 
CCc = Cccng + Cccl
[tC/year]

12.  Determining the CO2 emissions for the project.

The amount of CO2 resulted from the project is: CCO2 = CCc x 44/12

[tCO2/year]


13. Calculating the warming potential of CH4 and N2O using the IPCC indices:

The CO2 equivalent for these gases is:

21 – for CH4

310 – for N2O

The amount of CO2 resulted from burning the fuel is:

Content of CO2 = CCO2 + 21 x CCH4 /1000 + 310 x CN2O / 1000
[tCO2/year]

Project calculation model for 1 year
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Table 10: Expected energy cycle
6.2. Project carbon emission factors

Correlations used to estimate fuel use and energy production determined an emission factor of 0,539 tCO2/MWh. The emission factor for heat is assumed to be the same as in the existing situation.
6.3. Estimation of direct project emissions

	Indicator
	MU
	2006
	2007
	2008
	2009
	2010
	2011
	2012

	Heat Production
	Gcal/year
	300120
	600240
	600240
	600240
	600240
	600240
	600240

	Electricity Production 
	MWh/year
	33431
	66862
	66862
	66862
	66862
	66862
	66862

	Fuel Used
	TJ/year
	1237
	2475
	2475
	2475
	2475
	2475
	2475


Table 11: Direct project emissions (fuel)
6.4. Estimation of direct project emissions

	Indicator
	MU
	2006
	2007
	2008
	2009
	2010
	2011
	2012

	Emissions
	tCO2/year
	154765
	309529
	309529
	309529
	309529
	309529
	309529


Table 12: Direct project emissions (tCO2/year)
6.5. Project of indirect emission effect effects (leakage)

As considered that the project has no indirect emissions, there is no leakage. The mentioned potential source of leakage, is considered as direct off-site source of emissions.

6.6. Calculation of total project emissions

	Indicator
	MU
	2006
	2007
	2008
	2009
	2010
	2011
	2012

	Emissions
	tCO2/year
	154765
	309529
	309529
	309529
	309529
	309529
	309529


Table 13: Total project emissions (tCO2/year)
7. Estimation of emission reductions & determining additionality 

	Indicator
	MU
	2006
	2007
	2008
	2009
	2010
	2011
	2012

	Emissions Reduction
	tCO2/year
	17336
	34671
	34671
	34671
	34671
	34671
	34671


Table 14: Emission reductions (tCO2/year)
This reflects the case according to the suggested technical solution in chapter A.

Determining additionality

Below are a couple of questions which address the additionality issue:

1) Are project emissions lower than baseline emissions (environmental additionality); are there emission reductions?

Yes, there are emission reductions of 34’671 tco2/year.

2) Would the project be conducted without the carbon finance funds, is the project implementation planned anyhow (investment additionality)?

No, without emission reductions certificates the project developer and owner would not be able to start the project.

The project is able to reach an internal rate of return of ten years of about 13.4% with ERU sales. This is normally not an acceptable rate of return but it is acceptable for a Municipality owned project.

Without the sale of the ERU the IRR falls to 12%. However, the equity investment has to be increased with aprox.10%. This would result in about 300 000 Euros in equity, which exceed the available funds from SC Colterm SA. In other words, unless debt can be increased (no further available security can be provided by SC Colterm SA) through an external guarantee, such as the Municipality (no available guarantees) or a sovereign guarantee (not available) the project cannot be built without sale of ERU.

It has to be pointed out that the Ministry of Environment and Water’s proposal to use a debt instead of the sale of ERU is not feasible due to the inability to serve the debt service cover ratios (as per expectations from lenders). This is caused by the lack of equity or sovereign guarantees. In other words, the project cannot take on more debt than what is proposed in Annex 7. The project has to find some other capital such as the sale of ERU.

3) Are potential emission reductions investments additional to current official development assistance (ODA) (financial additionality)?

There is no public funding/ODA available for the project activity; therefore emission reductions certificates are additional.
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