[image: image2.wmf]                        [image: image3.jpg]@ Wood



                                [image: image4.jpg]Intelligent Energy | :: | Curope





CASE KOZJE IN SLOVENIA

Backgound
This study is part of an IEE (Intelligent Energy Europe) project called Woodheat Solutions (IEE/07/726/SI2.499568). Woodheat Solutions (WhS) aims to inspire investment in wood-based heat (and CHP) generation particularly from undermanaged forest. The project plans to transfer best practice from experienced EU Member States, namely Finland and Austria, through demonstration of case studies, training, engagement events and one to one support. The project will establish a network for long-term co-operation on biomass energy, offering tools and support that can be applied across the EU.

The municipality of Kozje (about 3 400 inhabitants) has initiated a project of building a biomass district heating system in the town center. The project is currently in a planning stage.
The project is planned to be financed by the heating plant’s owner and operator, who may get a grant for the investment accounting for 50% of the investment costs, however not more than 200 000 €. 
Main district heat users are listed in Table 1. The total annual heat consumption is about 800 – 1000 MWh. Thus the average heat consumption would be 115 kW (calculated according to 1 000 MWh annual consumption). 
Assuming that boiler and network losses are 12 and 8%, respectively, the annual fuel input should be 1 000/0.88/0.92 = 1 235 MWh 

Fuel availability and costs

The suggested owner and operator of the plant has calculated that the required amount of biomass would be available from the surroundings of Kozje for a price 15 – 16 €/loose-m3. Assuming that the heat value is 0.9 MWh/loose-m3, the fuel costs as received at the plant would be 17.8 €/MWh (calculated according to 16 €/loose-m3). The price of heating oil is 70 €/MWh.
Table 1. Main district heat users and their annual heat consumption.





	District heat user
	Heat consumption, MWh/year

	Municipality building
	51

	School
	261

	Kindergarten
	95

	Building of Kozjausko natural park
	400 – 600

for these six users together

	New shopping center
	

	New industrial park
	

	Local health center
	

	Block of apartments
	

	New sports center
	

	Total
	~ 800 – 1 000


Preliminary techno-economic assessment 

Figure 1 shows how many hours a year the heat consumption is higher than any selected value of the consumption throughout the year. Figure 1 is valid for the heating and hot water production in the climate of southern Finland, where heating season is normally about 7 months. However, it can be employed with relatively good accuracy in the following calculations. As an example, Figure 1 shows, that the consumption is higher than 60% of its maximum during about 1 300 hours. Or correspondingly, the consumption is higher than 40% of the maximum about 3 800 hours. Figure 1 can be used to calculate the peak consumption if annual total and average energy consumption are known. The surface area under any selected period of time represents energy consumption during that particular period of time. The average annual energy consumption can be calculated by integrating the whole curve and dividing it with the number of hours in one year (8 760 h). This integration yields 38% of the peak consumption as annual average consumption. Since the average consumption was already calculated and is 115 kW, the peak consumption is 115/0.38 = 300 kW. Since the efficiency of the district heating system is 92%, the peak load of the boiler is 300/0.92 = 325 kW, and the maximum fuel input 325/0.88 = 370 kW.
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Figure 1. Heat consumption as a function of cumulative operating hours.

The size of the boiler is reasonable to choose to be clearly less than the peak load of the year. Firstly, the boilers normally do not work properly if the load is less than 20% of its maximum output, and consequently another boiler should be in use for such loads. Secondly, the investment cost will be significantly lower. Figure 1 shows also an example when boiler’s maximum output has been selected to be 60% of the boiler’s peak load. In this case, if the required maximum peak load of the boiler plant would be 325 kW as mentioned, the biomass boiler’s maximum output should be selected to correspond to 0.6 * 325 kW = 195 kW, say 200 kW. The line-filled areas in Figure 1 represent the annual amount of energy that has to be produced using back-up boiler or other means. That amount is normally only 10 – 20 % of the total, as indicated in Figure 1. An oil boiler for instance can be used for that purpose. In this case, oil boiler’s capacity should be at least 325 – 200 = 125 kW. Public buildings of Kozje have their individual existing oil boilers, which are still in reasonable condition and their total capacity is obviously much higher than the required 125 kW. Therefore, there is no immediate need for investment to new oil boilers. 
The before-mentioned concept is widely in use in Finland, and Figure 1 is valid for the heating and hot water production in the climate of southern Finland, where the heating season is normally about 7 months and additional 5 months for hot water production only. It can be employed with relatively good accuracy in the following calculations. 
Annual fuel input was calculated to be 1 235 MWh. Assuming that heating oil accounts for 15% of the fuel input, The annual fuel costs are therefore 0.85 * 1 235 * 17.8 + 0.15 * 1 235 * 70 = 31 700 €. 
According to the discussions with the project owners in Kozje (2 June 2010), the need for new district heating network is 800 m. Estimated costs for that are 160 000 €.  

Investment costs for the new 200 kW boiler including fuel storage, foundation, building, unloading and conveyors are according to discussions with boiler manufacturers about 110 000 €. Total investment costs would be therefore 270 0000 €. 
Following parameters has been used in annual costs calculations:

· Share of biomass and oil in annual energy use are 85 and 15%, respectively

· Interest rate is 5%

· Investments will be paid in 10 years

· Annual labour costs have been calculated according to 1.0 man year for the biomass boiler and 0.2 man year for the oil boiler(s)

·  Labour costs 1 200 €/person/month

· Maintenance costs correspond to 2% of the boiler plant and network  investment, and 4 months labour per year

· Fuel prices: biomass 17.8 €/MWh, fuel oil 70.0 €/MWh,

· Losses: boilers 12%, heating network 8%

· Total cost as energy supplied to the customers without taxes and profit

The annual costs are shown in Table 1. Third column shows a comparison, if the existing oil boilers would be used and only heating network would be invested and used with the existing boilers.  
Table 1.
Annual energy costs.
	Costs, €/year
	Biomass boiler plant:

biomass 85%, fuel oil 15%
	Oil boiler plant:

Fuel oil 100%

	Investment
	35 000
	20 700

	Labour
	2 400
	240

	Fuel
	31 700
	86 500

	Maintenance and service
	10 200
	4 800

	Electricity
	1 300
	500

	Total
	80 500
	112 700

	Cost, €/MWh
	81 
	113


Table 1 indicates that biomass boiler plant could supply heat at a significantly lower cost than oil-based system. It does not include the investment grant. If the investment grant could cover 50% of the whole investment 270 000 € (= 135 000 €), the annual total costs for the biomass boiler plant option would be only 63 000 €  (63 €/MWh).
Conclusions
An investment in a new 200 kW biomass boiler plant and 800 m new heating network was studied and compared with an option in which no new boiler investment will be made but heating energy will be produced with the existing oil boilers. This comparison showed that the total costs for heat production delivered to the customers without taxes and profit would be 81 and 113 €/MWh, respectively. In addition, if there is an investment grant accounting for 50% of the total investment costs for the new biomass boiler plant and network available, the total costs for the biomass option would be only 63 €/MWh. All in all, the investment for the biomass plant seems very profitable. 
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