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Prototype Carbon Fund

Bulgaria: Svilosa Biomass Project

Project Design Document

This Project Design Document (PDD) is provided in anticipation and for the purpose of the registration of the Svilosa Biomass Project in Bulgaria as Joint Implementation (JI) project under Art. 6 Kyoto Protocol (KP). The PDD and its supporting documents (Baseline Study, Monitoring Plan, etc.) describe the project design in regard of the objectives and requirements of and modalities for JI. The PDD is thus a key document for the validation of the project. 
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1 Key Project Parameters

The following Table presents a summary of key project data. More information is provided in the following sections and tables and in the documents referenced in Section 8.
Table 1
Project Summary

	Project objectives
	The wood wastes (bark, shavings, sawdust) produced by the Svilosa pulp, rayon and cellulose plant will be used to replace part of the coal currently used. A biomass-fired boiler will produce heat for the cellulose line at a higher efficiency than the current coal-fired boiler. The boiler has a capacity of 14 MW (18 tonnes per hour saturated steam at a pressure of between 12 and 15 bar). The planned energy input is 157,000 MWh per year, with an anticipated output 117,000 MWh per year.

	Project location
	Svilosa AD, located in Svishtov, on the river Danube in northern Bulgaria.

	Type of project
	CO2 abatement: Fuel switch from coal to wood biomass.

	Project baseline 
	Business as usual scenario: Least-cost analysis suggests that continued coal consumption with repairs and maintenance to the combined heat and power plant is the cheapest way for Svilosa to continue production and double production from 2005 onwards. This is borne out by history: the biomass boiler has been under discussion for several years, but without carbon finance the investment has not been made.

	Crediting period
	9 years: The project seeks Emission Reduc​tion Units (ERUs) under Art. 6 KP for a 9-year period.

	Estimated CO2 reduction
	Emission reductions (ERs):
2004 – 2007:
311,293


      2008 – 2012:
586,000

9 year crediting period:
 2004 – 2012:
   897,293

	Sources of ERs
	CO2 and CH4. CO2 ERs will be achieved through the replacement of coal, while CH4 ERs will be realized by using up the stockpiles of wood reside, which is currently a source of methane gas.

	Sustainable development impact
	The project contributes to sustainable development in Bulgaria through
· using an energy resource locally available

· removing a local environmental nuisance

· reducing emissions of ambient air pollutants

	Project financing
	Estimate of total project cost in US$:  2.75 million
The financing will be provided either by equity (from Svilosa itself) by a combination of equity and leasing finance, most likely from an Austrian group.

	Project revenues (including sale of CO2 reductions)

	· The project will generate cost savings on coal.

· Sale of CO2 ERs to the PCF and other buyers at US$ 3/tCO2e is estimated at US$ 2.69 million in nominal terms in the 9 year crediting period.

· Estimated PCF purchase value: US$ 2.69 million. 

	Host country approval
	The project was endorsed by the Ministry of Environment and Water on May 4, 2001. Bulgaria is an Annex I Party to the UNFCCC. 

	Project start
	January 2004, i.e. after commissioning of the biomass boiler.


2 Project Entities

Svilosa AD is a manufacturer of bleached sulfate pulp, viscose centrifugal yarn and Carboxymethylcellulose (cellulose). More than 85% of its products are being exported. The company employs 2,200 persons and has an annual turnover of US$ 37 million. The company is owned by an American holding company (A.R.U.S. Ltd) (72%), the Government of Bulgaria (15%), a private Bulgarian company (9%) and other investors (4%).

Svilosa is the largest wood industry in Bulgaria, and one of the largest in Central and Eastern Europe.  It is one of the largest export earners in Bulgaria.  It produces and exports into a very competitive regional and wider international market. The plant’s commercial viability will be improved by reducing expenditures on imported fossil fuels, and by utilizing existing waste.

Table 2
Project Partners and Support

	Project sponsor 
	Svilosa AD

5253 Svishtov, Bulgaria

Contact Person: 
Mr. Rumen Vitkov, New Technologies Department

Phone/Fax: +359-631-22781 / 30170
E-mail: vitkov@svilosa.bg 

	Project operator
	Svilosa AD

5253 Svishtov, Bulgaria

Contact Person: 
Mr. Rumen Vitkov, New Technologies Department

Phone/Fax: +359-631-22781 / 30170
E-mail: vitkov@svilosa.bg 

	Project planning and assistance
	· The World Bank, Europe and Central Asia Region, Environmentally and Socially Sustainable Development (1818 H St NW Washington DC 20433, USA): Mr. Sudipto Sarkar, Senior Operations Officer, ssarkar@worldbank.org, tel: 1-202-473-6661

· Prototype Carbon Fund (1818 H St NW Washington DC 20433, USA): Mr. Benoît Bosquet, Natural Resources Management Specialist, bbosquet@worldbank.org, tel: 1-202-458-0923




3 Project and Sector Background

Bulgaria is dependent on imported coal for a large fraction of its industrial energy requirements.  Government policy, both in terms of energy and environmental legislation, seeks to reduce reliance on imported fossil fuels, on the one hand, and, overall, to reduce significantly the emissions generated from the combustion of fossil fuels in the industrial, heat and electricity sectors.

Bulgaria’s energy sector is in a major state of flux.  One of the primary conditions for accession to the European Union, which is favored by all major political groups, is the decommissioning of the oldest two units (of four) of the Kozloduy nuclear complex.  This is foreseen by 2004, and will reduce Bulgaria’s electricity generating capacity by nearly 1,000 MW.  Meanwhile, the country’s other major electricity generating plant, at the Maritsa (lignite coal) complex in south Central Bulgaria, is undergoing privatization and substantial international investment. Maritsa 1 and 2 will operate as state-of-the-art lignite power generating facilities by the end of 2002.

The National Electricity Corporation (NEK) is also currently being restructured.  Its sales have been separated geographically into eight distribution companies.  These are in various stages of privatization.  The Energy Act of 1999 legislated third-party access to the grid for the first time.  While NEK still maintains an effective monopoly on the grid, sales prices on the grid are determined by NEK, although wheeling is permitted under the Act, and conceivably, once Bulgaria’s main plant electricity surplus reduces, will become attractive to independent power producers.  In the meantime, NEK’s prices do not encourage auto-generators, such as Svilosa, to sell more than the minimum to the grid.  This could change, but so long as Bulgaria has a substantial electricity surplus, prices for electricity will, if anything, stabilize, if not fall.

Most of the country’s small hydropower plants (plants of less than 10 MW) have been auctioned off, and the official policy is to promote energy self-sufficiency through development of renewable energy resources, as well as major investment in energy efficiency, and continued investment in cogeneration, particularly in the industrial and district heating sectors.  Bulgaria has the potential to generate over 25% of its electricity from renewable energy resources (including large hydropower), up from nearly 15% at present.

4 Project Description

The project will use the wood wastes produced at the plant to replace coal currently used, thereby substantially reducing the greenhouse gas emissions from coal burning, and the methane emissions from decomposition of the waste material.  The plant produces more wood waste than any other site in Bulgaria.  Using this waste for energy will:  

· reduce the company’s energy costs in the long run, using biomass to replace the coal currently consumed;

· reduce CO2 as well as other harmful emissions (SO2, NOx, particulates) by switching from coal to biomass; 

· reduce CH4 emissions from decomposition of the waste material; and,

· reduce N2O emissions caused by the spontaneous combustion of the stockpiled woodwaste;

· use the plant’s biomass wood waste, which is currently stored on site, to provide alternative, clean energy, and reduce both greenhouse gas (GHG) emissions from decomposition, and reduce groundwater damage

The wood bark generated annually through the current production process at Svilosa has a heating value of 66 GWh. Production has remained stable for the past six years with some 50,000 tonnes of waste being generated annually. 

Over the past three years, Svilosa has been testing briquetting of chips using a single press. A fraction of the chips have been briquetted and sold on a pilot basis. The remainder of chips and all the bark are stored in situ, posing major environmental and safety problems.   

The plant’s production, and the lack of utilization of the waste, has further resulted in the accumulation of over 400,000 tonnes of wood waste (mainly bark) at the site since 1994. This material has an average moisture content of 50-60% and a heating value of 1.6 MWh/tonne and represents a major fuel source opportunity (to substitute for the coal currently consumed), on the one hand, and a major environmental and safety hazard under current conditions, on the other. The energy content of the stockpiled wood waste amounts to approximately 640 GWh (400,000 tonnes at 1.6MWh/tonne).  

The current coal boilers are operated at a very high pressure level (100 bar) and because of this it is difficult to integrate a biomass boiler into the supply system.  The project proposes to supply heat for the cellulose part of the production process with biomass waste, as this part is operated at a lower pressure level (up to 12.7 bar).  All of the available wood waste (from the production process and from stock) will be used in a separate boiler to supply heat to the cellulose plant at Svilosa .  

One biomass boiler will be installed, with a capacity of 14 MW (18 tonnes per hour saturated steam at a pressure of between 12 and 15 bar). The biomass utilization in the proposed project will amount to 157,000 MWh per year and will replace 117,000 MWh of coal per year. In terms of CO2 emissions, this will lead to a real reduction of 54,000 tonnes per year. In addition to the CO2 mitigation effect from fuel switching, there will also be substantial reductions in methane emissions from the wood waste, which is stockpiled at the site and releasing significant quantities of methane each year. 

The reduction in methane production from the existing waste will result in an average reduction of 100,000 tonnes CO2e per year.  
5 Global Environmental Benefits

5.1 Project Baseline and Environmental Additionality 

In this project, the baseline scenario is defined as the most likely scenario for providing the service equivalence, i.e. heat to the cellulose line of production. This scenario has been identified using financial cost and benefit analysis. The net present value (NPV) has been calculated for various scenarios meeting the legal, political, technical, economic, social and environmental requirements and constraints that are relevant in each case in Bulgaria and at the Svilosa site. The scenario with the highest NPV assuming away any carbon sales is considered to be the baseline scenario: in the absence of carbon finance, this would be the technology most likely to be adopted to provide the required service equivalence.

The scenarios retained for the financial analysis are: the with-project biomass boiler, switching the Combined Heat and Power (CHP) plant from coal to natural gas, and business as usual, i.e. continuing to use coal and stockpiling wood wastes.

Financial analysis reveals that in the absence of carbon sales, the technological option achieving the highest NPV is business as usual. At a discount rate of 12% this option achieves an NPV of -US$ 49.9 million. Second comes the biomass boiler at -US$ 52.8 million, and third the switch from coal to gas at -US$ 123.1 million. 

Performing a least cost analysis instead of a financial cost and benefit analysis would return the same ranking of options since the benefits (the sale of electricity by the CHP plant to the grid) are assumed constant across all three scenarios.

Table 3
Baseline and Additionality Issues 

	“Issue” Area
	Explanation

	Project baseline 
	Business-as-usual scenario: Continued coal burning with stockpiling of the wood waste, which has the highest NPV of all three feasible technology options.

	Baseline methodology
	Financial cost benefit analysis: The net present value (NPV) has been calculated for various scenarios meeting the legal, political, technical, economic, social and environmental requirements and constraints that are relevant in each case in Bulgaria and at the Svilosa site. The scenario with the highest NPV assuming away any carbon sales is considered to be the baseline scenario: in the absence of carbon finance, this would be the technology most likely to be adopted to provide the required service equivalence.

	Plausible scenarios 
	Business as usual (see above).

	Baseline drivers
	Lack of access to capital for the expected return on investment.

	Geographical boundary
	The Svilosa site.

	System boundary
	Svilosa and the Bulgarian electricity grid, insofar as Svilosa will sell power to the grid.

	Time boundary
	9 years

	Leakage
	Leakage might occur in the power sector if Svilosa’s sale of electricity falls and the deficit must be covered by more carbon intensive sources. Given that the differential in carbon intensity between Svilosa and other solid fuel-fired sources of power will be small and Svilosa only sells modest amounts of electricity to the grid, this leakage is expected to be very limited. 

	GHG coverage 
	Both CO2 and CH4 are relevant and can be claimed. In addition, avoidance of an unquantified amount of N2O emissions by preventing smoldering fires of the stockpiled waste is likely but unclaimed.

	Environmental additionality
	Real ERs are calculated based on ex post verification of the emissions avoided.

	ODA and environmental additionality
	No ODA in the project. 

	Funding (ODA) additionality 
	No ODA in the project.


5.2 Monitoring and Verification 

Instructions for monitoring, ER calculation and verification are contained in the Monitoring Plan (MP) for the project, which is part of the design documents. The following Tables presents an overview of the MP. Please refer to the MP for details. 

Table 4
Monitoring and Verification Provisions

	“Issue” Area
	Explanation

	Monitoring
	· A series of procedures have been provided to arrive at ER (see next section in this table for details).

· In addition, a control group methodology could be adopted for the waste management aspects. Razlog and some other sites could provide a good control group to the extent that they, too, will have to comply with Ordinance # 13 on landfill management. Such a methodology would make it possible to ascertain whether the type of biomass boiler technology would be adopted in other sites even in the absence of carbon finance. If such adoption occurred, it would signal a shift in the baseline and invalidate the additionality of some or all of the ERs generated by the project.

	Calculation of ERs
	Two separate sets calculations will be made for estimating CO2 and CH4 emission reductions:

· Regarding avoided emissions of CO2, the following process will be followed: the calorific value of the coal (MWh/tonne) and the CO2 emissions factor for the coal (tCO2/MWh) will be calculated annually. The biomass boiler’s useful heat production (MWh) will be measured annually by a steam meter with a visual display and data logging capability. Using the heat production efficiency of the CHP plant (the % ratio of useful heat production to input coal energy) and the calorific value of the coal, the quantity of useful heat will be converted into the amount of coal-based thermal energy (MWh) that would be required to provide this quantity of useful heat from the CHP system. Multiplying the CO2 emissions factor of coal with the coal-based thermal energy will yield the CO2 emission reductions resulting from the coal displaced by the useful heat produced by the biomass boiler. 
· Regarding avoided emissions of CH4, the following process will be followed: the optimum biomass boiler thermal efficiency will be established and retained for the whole project period. Also on a one-off basis, the net calorific value (MWh/tonne) of each of the wood species wastes will be established. Each year the proportions of waste bark and wood shavings and sawdust arising from each of the main species of timber used in the production processes will be calculated on a dry weight basis. The incoming timber flows to the site (tonnes/month) by species will be recorded on a monthly basis. The measured timber flows for each species will be converted into an equivalent mass on a dry weight basis. The fresh process waste flows on a dry weight basis will be calculated by multiplying the incoming dry weight timber flows by species with the proportions of bark and small chip wastes produced by each species and by the moisture content of the fresh bark wastes and fresh chip wastes. The energy content in the fresh wastes (MWh/month) will be obtained by multiplying the individual mass flows for bark and shavings for each species by the corresponding calorific values. The heat production from the biomass boiler will be measured on a monthly basis (MWh/month). The corresponding input energy to the boiler will be obtained by dividing the useful heat production of the boiler by the boiler efficiency figure. The quantity of fresh process wastes burned in the biomass boiler will be calculated on a monthly basis. The quantity of stockpiled waste burned in the biomass boiler will be calculated assuming that if the fresh process waste is insufficient to meet the input energy requirements of the biomass boiler, then the difference is made up by consuming an amount of wastes from the stockpile. Dividing this shortfall by the calorific value of the stockpile waste yields the quantity of stockpile waste burned in the boiler (tonnes/month). The CH4 emissions reduction resulting from process wastes combustion for the current and subsequent years using the appropriate decay function. The CH4 emissions reduction resulting from the stockpile waste combustion for the current and subsequent years are also calculated using the appropriate decay function.

	Data needs 
	Some data are collected once for the whole project (e.g. optimum biomass boiler thermal efficiency, net calorific value of wood species wastes), some are collected monthly (e.g. incoming timber flows, heat production from the biomass boiler) and some are collected annually (e.g. calorific value of the coal, CO2 emissions factor for the coal, biomass boiler’s useful heat production). See the previous section in the same table for details.

	Conservative ER estimates
	The ER estimates are conservative to the extent that several parameters used in the calculations have been set at conservative levels (e.g. the optimum biomass boiler thermal efficiency selected is the one of the new biomass boiler). In addition, the purchase volume by the PCF (“minimum ERs”) will be less than the predicted level of ERs (“total ERs”).

	Verification
	ERs are verifiable: A Monitoring Plan has been drawn up, which operationalizes the various calculations procedures described above.

	Baseline, MP revision
	Applicable only if a shift in the baseline should occur during project implementation.

	Sustainable Development
	By substituting biomass waste for coal currently consumed, harmful emissions from coal, such as SO2, NOx and CO will be reduced. The project will also use up the biomass, which has been stocked over at least 20 years and ensures that no additional biomass will be stocked. This reduces self-burning of the biomass in stock and the emission coming from this process. The project has minor social impacts, as only waste material is used for the boiler and no additional biomass from forests is required. Whereas the workforce for operating the coal power plant will remain, 15 additional personnel will be required to operate the biomass heating plant.  


5.3 Emission Reduction Projections 

Emission reductions will result from avoided CO2 and CH4 emissions. CO2 emission reductions are expected to be constant throughout the project, whereas CH4 emission reductions are higher in the early years of the project and then decrease, given the decay function of methane and the fact that the stockpiled residues will be progressively used up.
Emission reductions will be claimed for a 10-year period beginning in 2004. The emission reductions (ERs) are as follows: 

	Period
	Estimated emission reduction (tCO2e)

	2004-2007
	311,293

	2008-2012
	586,000

	Total (for 9 year period)
	   897,293


6 Local Environmental and Socio-Economic Benefits

By substituting biomass waste for coal currently consumed, harmful emissions from coal, such as SO2, NOx and CO will be reduced. The project will also use up the biomass, which has been stocked over at least 20 years and ensures that no additional biomass will be stocked. This reduces self-burning of the biomass in stock and the emission coming from this process. The project has minor social impacts, as only waste material is used for the boiler and no additional biomass from forests is required. Whereas the workforce for operating the coal power plant will remain, 15 additional personnel will be required to operate the biomass heating plant.  

Table 7
Domestic and Local Project Benefits

	“Issue” Area
	Explanation

	Local environmental benefits 
	· SO2, NOx and CO emissions will be reduced

· The environmental nuisances related to the rotting of the wood waste will be reduced



	Socio-economic benefits
	· 15 additional personnel will be required to operate the biomass heating plant
· Cost savings on coal will improve the competitiveness of the company and thus ensure long-term viability and employment

	Capacity building
	· No special effort is made in the are of capacity building, since Svilosa is able to operate the project

· However, a demonstration effect within Bulgaria is expected.

	Technology transfer
	· Demonstration that modern biomass can compete with traditional solid fuels, in particular in Bulgaria



	Host Country criteria


	· The Ministry of Environment and Water has endorsed the project and is expected to formally approve it through the Host Country Agreement

· The project is consistent with the World Bank’s Country Assistance strategy

	Sustainable Development Criteria
	· Use of cheap, clean locally available biomass in replacement of expensive, polluting, imported coal

	Environmental Impact Assessment (EIA)
	· An EIA has been carried out under contract from Svilosa. It is currently under review by the Ministry of Environment and Water


7 PCF Due-Diligence and Expected JI Process Requirements

In anticipation of JI implementation, the PCF attempts to meet the (emerging) JI requirements and modalities also with regard to a due process as far as this is possible at this time and without established JI institutions in host countries and at the UNFCCC level. The following Table contains special process level requirements the project is expected to meet.

Table 8
Other PCF and JI Requirements

	“Issue” Area
	Explanation

	Project risks 
	· Normal project related risks: A PCF risk assessment has been conducted to study project risks and mitigation options (a summary is available). 
· Kyoto Protocol related risks: Standard contractual arrangement envisaged by the PCF include an Emission Reductions Purchase Agreement with the Project Entity and a Host Country Agreement (HCA) with the host country. HCAs are intended to commit the PCF Host Countries to a number of obligations, the most significant being the approval of the project, including its contribution to sustainable development, transfer of emission reduction to PCF shareholders, ratification of the Protocol within a specified period of the Protocol coming into force, and being in compliance with the Protocol. The HCA is being negotiated and should be signed in the summer of 2002. 

	World Bank standards 
	The project is part of the PCF’s and World Bank Europe and Central Asia region’s project portfolios. As such is has to meet World Bank project standards, in particular safeguard policies. This is assured by the Bank task team members who follow Bank project preparation and quality assurance procedures.

	Local stakeholder participation
	A large number of government officials have participated in consultations and commented on the project (including from Ministry of Environment and Water and the Joint Implementation Unit)

	Public comments to validator
	PCF discloses the PDD, baseline study and MP on its website during the valida​tion period and invite comments from Parties, stakeholders and NGO’s for consideration by the validator. 

	Validation
	PCF has selected TUEV (in partnership with GFA) to confirm that the project meets (emerging) JI requirements (determination) and to provide a Validation Report and Opinion. TUEV is an ISO 14001-certified auditor, while GFA is a certifier under the Forest Stewardship Council. Both have notified their interest to the UNFCCC to become independent entities under JI.


8 Project Documents

The following documents have been prepared in the course of the design of the project and support the project design as presented above.

· PCF (2002): Bulgaria Svilosa Biomass Project – Project Concept Note.

· ESD (2002):  Bulgaria Svilosa Biomass Project – Baseline Study (includes Excel Workbooks for emission reduction calculations).
· ESD (2002):  Bulgaria Svilosa Biomass Project – Monitoring Plan (includes Excel Workbooks).
· Host Country Endorsement.

Additional background information, work material, data collections and contact information is available upon request for validation purposes from the organization that assist with the design and implemen​tation of this project.
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