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Abstract 
 
Small-scale farms are nowadays a common part of the agriculture system in Slovakia. 

Projects based on the renewable energy sources could be a possibility for the farmers 

to develop their farms. The objective of this work is to propose a solution of such RES 

based project to a farmer operating in the specific condition of the Middle Slovakia. For 

these purpose three alternatives have been chosen. All three alternative solutions focus 

on the sources currently available in the farm. After stating the amounts of energy that 

can be produced with the specific technology an economic model of calculating the net 

present value was applied. Two from the assessed alternatives are not recommendable 

due to the negative net present value calculated over the project life time. 
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1. Introduction 
 
 
 
Although having very diverse landscape, Slovakia is a traditional agricultural country. 

Specific type of agricultural production depends very much on microregional ambience. 

Thus we can find warm localities with favourable conditions for growing traditional 

central-european vegetables, wide corn fields, hilly regions with wineyards and 

orchards as well as regions in the mountains with tough conditions, where only low 

demanding crops or plants can be grown.  

 

Agriculture in the past was characterised by large ammount of small scale farmers and 

simple type of agricultural products. During the communist period large cooperatives 

had been formed which destroyed the traditional relations between people and their 

own land. Everything belonged to anybody but in fact to nobody. After this period 

several cooperatives went bankruptcy, other have been transformed to business 

companies and a large ammount of farmers got back to small scale farming. 

 

In the reality of common agricultural policy of European Union, many of the farmers as 

well as farming companies have to reassess the philosophy of their business. Some of 

the traditional agricultural products of specific regions become no more competitive, 

some product are completely out of market. And some agricultural production finds new 

markets – industry, energy, transportation. 

 

 

1.1 Motivation 
 

During his studies, author used some of his holidays to work on his uncle’s farm. Since 

the local mountainous climate does not allow to grow nearly any cultivated plants, the 

farm is oriented on dairy production, based on haylage. After 17 years of growing 

production the farmer has to cope with changing conditions for his work due to various 

EU directives and regulations. Thus he started to think about various possible ways 

how to develop or direct his business. This is the right time to assess his business also 

through the RES optics. 
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1.2 Core objective 
 

The main aim of this work is to select, describe and evaluate possible alternatives of 

producing the renewable energy in the conditions of a real farm. The renewable energy 

production should supplement the agricultural production or offer another possible 

business opportunity to the farmer. This work should give the first impuls for the farmer 

to start considerations. The evaluation of the alternatives will be focused on their own 

economy. But it can serve as a basis for evaluating the economy of the farmer’s 

business after implementing a new RES based project. 

 

 

1.3 Structure of work 
 

The topic of the work is handled in six chapters. First chapter introduces the topic and 

the motivation. In the second chapter the legal environment of the renewable energy 

sector in Slovakia is given as well as the introduction of the specific farmer’s situation 

and resources. The third chapter is about the choosing of alternatives and their basic 

description. In the fourth chapter there is the technical description of the alternatives 

and heat and power production characteristics are described. Fifth chapter is the 

summary of energy production and economical evaluation of the alternatives. Sixth 

chapter concludes the results and gives recommendations for further possible steps. 
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2. Actual situation 
 
 
 
2.1 Description of the legal situation in RES 
 

Slovak legislation system consists in general from laws issued by national parliament 

and regulations and ordinances issued by government, ministries and other responsible 

offices and units. In the energy sector the responsible ministry is the Ministry of 

Economy. The regulation issues are handled by the Regulatory Office for Network 

Industries. Other important offices are Slovak Innovation and Energy Agency and 

Slovak Energy Inspection. The Act handles also the duties of power and gas grids 

operators. 

 

Main law dealing with the energy issues is the Act Nr. 656/2004 on Energy. This Act 

defines the rules for energy sector and gives the general rules for business in the 

sector. It also states roles of responsible offices and sets the energetic interests of the 

state. Act on Energy is dealing with the branches electricity and gas industry. The topic 

of renewable sources is handled as it comes to power and gas production from RES. 

The Act is showing basic interest of state in promoting the RES, but this promotion is 

rather limited. For example, RES projects are excluded from the obligation of applying 

for a license, but only projects with installed output up to 5 MW. Other example: 

distributors of electricity are obliged to purchase the power produced from RES. This 

obligation is however limited to ammounts that are equal to losses of energy in the grid. 

Moreover this kind of preferred purchase is valid also for power produced from 

domestic coal or in combined heat and power plant.  

 

Other act influencing the operation of biogas plant is the Act Nr. 657/2004 on Thermal 

Energy. Under some conditions it states the obligation of purchase of heat produced 

from RES. There is no special statemne regarding the biogas plant in this Act. However 

biogas plants are usually designed with the heat supply, so this act regulates the 

possibility of feeding the heat from biogas plant to public or private heating grids. 
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Important document dealing with feed-in tariffs for several energy sources is the 

Regulation Nr. 2/2007 of the Regulatory Office for Network Industries. This Regulation 

states the exact feed-in tariffs for specific types of RES. The feed-in tariffs are stated for 

the year 2008 and the mechanism for increasing the tariffs for the following years is 

defined. Usually a new regulation is issued every year, so that it reflects the actual 

priorities in RES. For the biogas the actual Regulation is stating following feed-in tariffs: 

 for power produced using the biogas from sewage water treatment plants and 

landfill gas in the height of 2,630 SKK/MWh (ca 79.70 EUR/MWh); 

 for power produced using the biogas from anaerobic fermentation technology in 

plants with installed power up to 1.0 MW in the height of 4,310 SKK/MWh (ca 

130.61 EUR/MWh); 

 for power produced using the biogas from fermentation technology in plants with 

installed power over 1.0 MW in the height of 3,900 SKK/MWh (ca 118.18 

EUR/MWh) [6]. 

 

 

2.2 Description of resources of the specific farmer 
 

The considered farm is located in the middle Slovakia. The village of Telgárt is the east-

most community of the Brezno district, which belongs to the self-governing region of 

Banská Bystrica. In the village there are living 1,531 people.  

 

The local climate is influenced by several factors. First of them is the the altitude, which 

is 881 m a.s.l. (village centre). The village is lying on the slope of the Nízke Tatry 

mountains. Quite high altitude is combined with the specifics of the location in the valley 

of the river Hron. The local climate is rather cold and coarse. Last summer periods have 

been increasingly wet. 

 

The farmer has 100 ha of meadows available for hay production and further 70 ha of 

pasture. The local climate allows that 70% of the meadows are mowed twice a season. 

The farmer is using bale methods for producing hay and haylage. 
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After the grass is mowed and dried to certain content of water, it is pressed to bales in 

form of cylinders with a diameter and height of 1.2 m. The number of animals can be 

expressed in the form of adult units which means a 650 kg heavy animal. The farmer 

has 40 such adult units. 
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3. Choosing and description of alternatives 
 
 
 
3.1 Choosing of alternatives 
 

Renewable energy sources are in their essence „local“ sources. Using of the renewable 

energy source has to respect the local conditions of the specific place. Otherwise the 

project can become non-renewable although using renewable sources. On the other 

hand, commercial projects using RES also have to show certain economy. This means 

every project has to be thoroughly assessed for fulfilling the given legal and business 

conditions as well as for economical viability. These preconditions influence also the 

choosing of appropriate alternatives for evaluation. 

 

Generally, the aim is to offer solution, which uses very much the current know-how and 

available equipment of the farmer. From this reason we excluded renewable sources 

like wind, water or solar and focused further on the usage of available biomass. The 

available biomass and its reasonable usage is given by the local conditions of the farm 

such as climate, landscape, possible usage of the energy. 

Taking into account the above mentioned criteria and commercially available 

technologies, following three alternatives have been chosen for further evaluation: 

biogas power plant, biomas combined heat and power plant and communal heating 

plant. 

 

 

3.2 Description of alternatives 
 

3.2.1 Biogas power  plant 

One of the actual problems the farmer is coping is handling the manure. Current EU 

regulations do not allow to distribute the fresh manure to the fields. The manure has to 

be stored in a certain manner and ripened before further usage. To be able to follow 

these regulations, the farmer has to invest some money into the manure storages or 

other systems of manure handling. Biogas power plant means in this case solving of 

two problems at the same time. Building the plant infrastructure offers the possibility to 
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handle the manure until it becomes a fertilizer that can be distributed to the fields 

without restrictions. On the other hand the biogas plant allows the farm to use the 

renewable energy stored in the biogas, which is in this case a by-product of handling 

the manure. The biogas power plant will be designed with respect to current farm 

conditions as it comes to number of animals and available ammounts of the biomass. 

Excess heat can be used for heating the farm houses and guest house.  

 

3.2.2 Biomass CHP  

Second possible alternative is the biomass fired combined heat and power plant. The 

hay can be fired in a special type boiler, produced steam can be fed into a steam 

turbine. Exhaust heat can be used for the purposes of heating the farm houses and 

guest house. Awaited excess heat can be utilized either for final drying of the hay or for 

drying of the wood for the nearby local sawmill. This type of project would however 

expect that the number of farm animals will be reduced. This would secure that the 

actual field area covers the hay consumption of the CHP plant. The number of the 

animals should be stabilized to ammount, which would on the other hand secure 

enough manure to be used for natural fertilizing of the fields. For the purposes of this 

work, we will not consider the influence of decreasing the number of animals on farm 

economy. In current situation the plant economy depends on the state subvention which 

is somehow a function of the number of animals. 

 

3.2.3 Communal heating plant 

In the village where the farm is located, several buildings are administrated by the 

community such as local authority’s office, primary school, special school or community 

centre and workshops. Since there is no natural gas grid available in the village, 

community houses are heated by local coal boilers. The third alternative solution for the 

farmer will be the taking over (outsourcing) of the heat supply for the community. The 

fuel for the heat supply system will be hay produced by the farmer. Since the heated 

buildings are distributed in the village, only three of them would be taken into account to 

be connected to a heating grid: authority’s office, school and workshops. A new boiler 

will be installed on the available community’s facilities as well as a pipework connecting 

the three mentioned buildings. In this case no power production is considered, thus 

there is no need to install rather complicated steam boiler with respective auxiliaries. 



 

8 

 

4. Technical specification 
 
 
 
4.1 Technology specification 
 

4.1.1 Biogas Plant 

The design of the proposed biogas plant is matching the actual situation of the farm. 

The purpose is to process the existing ammount of the manure and rests from the 

haylage production. From he point of view biogas technology it is a co-fermentation of 

the cattle manure in solid and liquid state with the rests of the haylage production. From 

this reason a wet fermentation process has been chosen. The process diagram of the 

plant is similar to that one shown in the Figure 4.1 with one exception. In the case 

where organic wastes like animal fats are used in the biogas production process, the 

hygienization step (point 4 in the figure) is needed. This means that the input material is 

beeing preheated to elevated temperatures to destroy microbs potentially hazardous for 

health. In the case of our example there is no need of such hygienization step in the 

biogas plant. 

 

For the purposes of this work a cogeneration unit Micro T25 AP BIO from the Czech 

producer Tedom was chosen. The basic data is given in the  Table 4.1. 
 



 

9 

 
Source: Handreichung Biogasgewinnung und -nutzung, Fachagentur Nachwachsende Rohstoffe e.v., 2005  

Figure 4.1: Basic process diagram of a farming biogas plant 

 

 

Table 4.1: Basic data of the cogeneration unit Micro T25 AP BIO 

Nominal power 23 kW 

Max. heating output 41.5 kW 

Fuel input 75.5 kW 

Electrical efficiency 30.5 % 

Thermal efficiency 54.9 % 

Total efficiency (fuel usage) 85.4 % 

 

 

4.1.2 Biomass CHP 

The design of the biomass CHP plant comes out from the precondition that the hay 

produced in the farm is used for the purposes for power and heat generation. Only 
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a part of the hay is used to feed the cattle which is further kept to secure the sufficient 

manure production. The combined heat and power plant is based on a biomass boiler 

capable of burning hay. In the case of burning hay one of the most important problem is 

the low ash melting temperature. Since the melting ash could precipitate on the heat 

exchanging surfaces thus decreasing the heating transfer some solution should be 

used in the boiler construction to prevent this. Similar solution is used in the incinerator 

system Reject Power from Siemens. Flue gas is cooled below the ash melting 

temperature before entering the heat exchange section. This results in lower fuel 

energy usage although the parameters of produced steam are still enough to use the 

steam for power generation in a steam turbine. Basic process diagram of a biomass 

combined heat and power plant is given in the Figure 4.2.  

 

The plant uses a Siemens pre-designed back-pressure steam turbine SST-060 with 

nominal output of 50 kW. The turbine is an overhung design, one wheel machine with 

gearbox and oil system integrated in the base frame. The turbine is capable of quick 

starts and is weel known and appreciated for the high reliability and low maintenance 

costs. For the purposes of this work we do not take into account  the usage of a steam 

condenser. The steam from the turbine back-pressure is led directly to the heat 

consumer which can be for example a wood dryer for the nearby sawmill. In case of 

burning the hay also the flue gas cleaning system should be adapted to the fuel burned. 
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Source: Siemens 

Figure 4.2: Basic process diagram of a biomass fired CHP plant 

 

 

4.1.3 Communal heating plant 

From the point of view technology the heating plant represents the most simple solution 

among all proposed alternatives. The technology part consists of a boiler which has to 

be designed for the hay fuel, piping, pumps and respective heat exchange units in the 

heated objects. This means that the design of the boiler should be capable of the low 

ash melting temperature like it was in the biomass CHP alternative. This should not be 

a big problem since the output medium is warm water which is not as demanding for the 

boiler design as the steam. Basic process diagram of this alternative is given in the 

Figure 4.3.  

Since the heated objects are not far from each other (up to 100 m), small piping grid is 

considered. This solution does not require complicated solution. For the piping pre-

insulated pipes are considered.  
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Figure 4.3: Basic process diagram of a heating plant 

 

4.2 Heat and power production 
 

For each alternative the ammount of input and produced usable energy has to be 

stated. These energy flows are important for the purposes of economic evaluation of 

the proposed alternatives. Since each alternative represents other type of energy 

production, different characteristics are important in every specific case. 

 

4.2.1 Biogas Plant 

The biogas production is very much depending on the raw material availability and 

quality. The type and ammounts of raw materials for the biogas plant are given by the 

conditions of the farm. These details as well as the respective gas production are listed 

in the Table 4.2. 
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Table 4.2: Raw materials and gas production of a biogas plant 

Raw material Ammount Gas production 

  [t/a] [kg/d] [m3/d] [m3/a] 

Solid cattle manure 496.4 1,360.0 62.4 22,785 

Liquid cattle manure 306.6 840.0 21.9 8,003 

Haylage 249.6 683.8 123.8 45,174 

SUM 75,962 

 

Since there were no characteristic measurements of the real raw materials available, for 

the purposes of this work coefficients needed for gas production calculation have been 

used from the literature. The coefficients needed for calculation of the biogas production 

are listed in the Table 4.3. 

 

Table 4.3: Coefficients for calculation of biogas production 

  Dry Substance Organic DS Biogas production 

Solid cattle manure 25.00% 72.00% 255 m3/t of ODS 

Liquid cattle manure 9.50% 78.50% 350 m3/t of ODS 

Haylage 37.50% 82.50% 585 m3/t of ODS 
Source: Handreichung Biogasgewinnung und -nutzung, Fachagentur Nachwachsende Rohstoffe e.v., 2005 

 

Based on the calculated ammount of biogas production and expected operation period, 

respective cogeneration unit has been chosen (see Table 4.4 and Table 4.1).  

 

Table 4.4: Dimensioning of the cogeneration unit 

Expected operating time 335 d/a 

Gas calorific value 6 kWh/m3 

Total energy in biogas per year 455,772 kWh 

Daily energy in biogas (operating day) 1,360.5 kWh/d 

Electrical efficiency 30.5% 

Heat efficiency 54.9% 

Design engine output (20% reserve) 23 kW 
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4.2.2 Biomass CHP  

In the CHP plant based on biomass fuel there are two main characteristics of the fuel 

important for calculating the energy output: dry matter and calorific value. The calorific 

value strongly depends on the dry matter content of the material. Dry matter content 

itself also influences the fuel handling and burning process. In this work we do not 

handle specific problems of burning the biomass, especially hay. From this reason we 

assume the dry matter content of 20%. Respective calorific value and energy content of 

the available fuel are listed in the Table 4.5. 

 

Table 4.5: Energy content of available hay 

Available field area 100 ha 

Hay production, 1st mow 300 t 

Hay production, 2nd mow 200 t 

Available energy crop (80% of hay production) 400 t 

Hay calorific value  14 MJ/kg 

Yearly energy content 5,600 GJ 

 

For the known ammount of energy in the hay and expected operation time, respective 

boiler with steam turbine is proposed (Table 4.6). 

 

Table 4.6: CHP plant design 

Expected operating time 335 d/a 

Boiler heat output 205 kW 

Electrical efficiency 25% 

Design turbine output 50 kW 

 

 

4.2.3 Communal heating plant 

The design of the heating plant is made opposite to previous cases. In this case the 

base for the design was the heat demand of the communal buildings to be heated. This 

heat gives then the ammount of hay to be burned in specified boiler. Since there were 

no exact values of the heat demand of the three communal buildings as well as needed 

boiler output, values from similar project have been used for the purpose of this work 
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(Table 4.7). As we will see later, the results of the economic analysis will not be 

influenced very much with small changes in the plant output. 

 

Table 4.7: Heat demand definition 

Expected operating time 335 d/a 

Boiler heat output 150 kW 

Yearly heat demand 1,680 GJ 

Boiler efficiency 89% 

Yearly heat demand in fuel 1,887 GJ 

 

While the heat demand of the heating plant is given, respective ammount of needed 

fuel is calculated. In this case we set the same fuel characteristics as in the CHP plant 

alternative. (Table 4.8) 

 

Table 4.8: Fuel production for heating plant 

Available field area 100 ha 

Hay production, 1st mow 300 t 

Hay production, 2nd mow 200 t 

Total hay production 500 t 

Hay calorific value  14 MJ/kg 

Ammount of hay for covering the boiler output 135 t 
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5. Economic evaluation of alternatives 
 
 
 
The aim of this work is to propose possible technical solution of a RES based project for 

the farmer as well as its economic evaluation. For the economic evaluation the method 

of Net Present Value was chosen. This method uses the evaluation of the project cash 

flows from the point of view of their present value. To be able to calculate the cash 

flows and the respective net present value of the project it is important to state the 

related costs and earnings. There are also other common presumptions, that have to be 

stated at the beginning. Here they are: 

 The projects are supported with grants in the height of 50% of the investment. 

 The operation time of the technology is 335 days per year. 

 The profit tax rate is 19%. 

 The discount rate is 5%. 

 The credit in the height of 30% of investment with the interest rate of 8% for 10 

years is assumed. 

 The life time of the project is 20 years. 

 

 

5.1 Summary of inputs 
 

a.1.1 Production summary 

In the chapter 4.2 for each alternative the respective plant design was proposed. From 

this design and fuel input the energy output can be calculated. The summary of energy 

production for sale is shown in the Table 5.1. Power for sale and heat for sale are at the 

end the inputs for calculation of earnings of the project. For simplicity we assume that 

the whole ammount of energy intended for sale is sold indeed. 

 

 

 

 

 



 

17 

Table 5.1 Energy production and balances 

  Biogas plant Biomass CHP Heating plant 

Raw materials production 

Solid cattle manure t/a 496.4 0 0

Liquid cattle manure t/a 306.6 0 0

Haylage t/a 249.6 0 0

Biogas m3/a 75,962 0 0

Hay t/a 0 400 135

 

Total energy in fuel 

Biogas GJ/a 1640.8 0 0

Hay GJ/a 0 5600.0 1887.0

     

Electric power 

Power production MWh/a 136.37 346.11 0

Power own consumptionI. MWh/a 10.91 69.22 20.77

Power for sale MWh/a 125.46 276.89 0

     

Heat     

Heat production GJ/a 900.8 3360.0 1680.0

Heat own consumptionII. GJ/a 300.3 134.0 33.6

Heat for sale GJ/a 600.5 3226.0 1646.4
Notes: 

I. Biogas plant 8%; Biomass CHP 20% 

II. Biogas plant 33,3%; Biomass CHP 4%, Heating plant 2% 
 

For the calculation of the incomes from energy sales following prices are calculated: 

 Feed in tariff for power from biogas plant is 130.61 EUR/MWh. 

 Feed in tariff for power from biomass CHP plant is 95.45 EUR/MWh. 

 Heat price is stated at the level of 9.09 EUR/GJ same for all alternatives. 

 The growth rate of feed-in tariffs is 1.5% and for heat price is 1.0%. 
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a.1.2 Associated costs 

There are two basic types of costs connected with the investment project. First type are 

the investment costs and second are the running or operating costs. Investement costs 

are represented with one number in our work The running costs can be divided into 

further groups. First group of costs is connected with the fuel preparation. Second 

group are costs of other materials, represented in our work by the costs of water. Third 

group are costs of services connected to the operation of the plant like maintenance, 

transport, and personal costs. Last group from running costs are costs connected with 

financing and accounting of the project like payments of loans and depreciations. For 

costs that are assumed to change (grow) within the project life time also the grow rate 

has to be stated. The summary of costs is given in the table 5.2. 

 

Table 5.2 Summary of costs (per year)a) 

  Biogas plant Biomass CHP Heating plant 

Investment cost 

Investment EUR 100,000 295,455 45,500

 

Running costs 

Fuelb)h) EUR 4,379.06 21,820.00 7,364.25

Waterc)i) EUR 451.00 164.00 2,545.00

Maintenanceh) EUR 2,454.66 750.00 1,000.00

Transporth) EUR 750.00 750.00 750.00

Personald)e)h) EUR 7,500.00 10,000.00 7,500.00

Insurancef) EUR 750.00 2,215.91 341.25

Depreciationg) EUR 8,333.33 24,621.25 3,791.67

Remarks:  

a) Exchange rate 33 SKK/EUR was used. 

b) In case of biogas the fuel costs are composed from costs of separate raw materials 

(solid and liquid cattle manure, haylage). 

c) In case of heating plant the water costs include the power own consumption. 

d) In personal costs only the costs of operating personal are calculated. 

e) In case of CHP where more sensitive technology is used, personal costs are 

calculated for 1.3 persons. 
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f) Insurance rate is 0.75% of the investment price. 

g) Depreciation is given by the accounting rules as 1/12 of the investment costs per 

year. For simplicity all the components are depreciated with the same rate. 

h) The costs growth rate is 1.5%. 

i) The water costs growth rate is 1.0%. 

 

5.2 NPV calculation 
For the calculation of NPV the respective discounted cash flows have to be calculated. 

For simplicity we assume that the project starts in the year zero with the full production. 

The NPV is calculated for the life time plus one year. 

 

The NPV calculation for biogas plant is in the Table 5.3, for biomass CHP in Table 5.4 

and for herating plant in Table 5.5. 
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Table 5.3 Net present value calculation of the biogas plant 
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Table 5.4 Net present value calculation of the biomass CHP plant 
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Table 5.5 Net present value calculation of the heating plant 
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5.3 Cash flow calculation 
Financial cash flow of the project is beeing calculated to prove also the financial viability 

of the specific alternative. Financial cash flow calculation can also show the need of 

some operational loan if appropriate. Respective financial cash flow calculations are in 

the tables 5.6, 5.7 and 5.8. 
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Table 5.6 Financial cash flow calculation of the biogas plant  

  

Table 5.7 Financial cash flow calculation of the biomass CHP plant  

 

Table 5.8 Financial cash flow calculation of the communal heating plant  
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6. Evaluation of results, recommendations 
 
 
 
6.1 Biogas plant 
 

From the technical point of view the alternative with the biogas plant represents quite 

sophisticated technology. Nevertheless the biogas technology have been developed and are 

still popular mainly in the farming environment. Biogas plant can be seen as an upgrade of 

the manure handling system with power and heat production as added value. In this case 

there will be no changes in the farm characteristics – the number of the animals, the farming 

areas and the field products stay the same. There is no need to invest into new agricultural 

machines. Only one fact could be risky for this alternative. In the same time as the biogas 

plant also some other project has to be implemented which would be able to use all the heat 

produced in the biogas plant, e.g. a drying chamber. 

 

When it comes to economic evaluation, the situation is a little bit other. From the calculations 

made in chapter 5.2 we can see that the cash flows are positive since the 2 year of project 

life time. But when it comes to cumulative net present value we see that the it is negative 

during the project life time. From the economic point of view this is generally agreed sign that 

the project should not be realized since it lowers the value of the farm company. 

 

 

6.2 Biomass CHP plant 
 

Situation in the farms would change rapidly with the implementation of the biomass 

combined heat and power plant. First of all the exact number of the animals has to be stated 

which would cover the hay production with respective manure production. We expect that 

the number of animals would be decreased rapidly comparing to the actual situation. This 

means also the change in using the actual size of the stall buildings and related 

infrastructure. Due to changing climate it is also rather hard to produce big ammounts of 

quality hay since the seasons become more wet from year to year. In this case also similar 

problem with the produced heat consumption arises but even bigger – the amount of heat 

produced is nearly four times higher than in the biogas alternative. On the other hand the 
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technology of the steam plant itself is quite sensitive and to full performance it would expect 

skilled operator. 

 

The economic evaluation shows also positive cash flows from the project’s second year. But 

the cummulative net present value is also negative. This shows that also this project should 

not be implemented. 

 

 

6.3 Heating plant 
 

Alternative with the usage of hay for the solely heat production leads to moderate changes 

of the situation in the farm. Nowadays about 40 tons of hay is surplus. For the purposes of 

heating the communal buildings the ammount of hay would be 135 tons. This would mean 

the reduction of the current number of animals. Partial problem would be the implementation 

of the technology and spaces for fuel handling since the three buildings to be heated within 

this project are situated in the village centre.  

 

From the economic evaluation we can see that this project shows not only positive cash 

flows but also positive NPV even in the sixth year of project life time. Positive net present 

value can be seen as a signal for positive decision to implement the project. 

 

 

6.4 General conclusion 
 

From the proposed alternatives only the heating plant have shown a clear positive result. To 

make this project really viable for the farmer further checks has to be performed. Among all 

of them the influence of the project implementation to current farm business has to be 

checked. Other important issue is the affection of the community to this solution since the 

community would be the only customer of this project. The involvement of the community 

could also positively influence the investment phase from the point of view receiving needed 

permissions. Even a higher grant support can be expected together with the community. 

 

Other way to interpret the results of this work is that if a biogas or a biomass CHP plant 

should be implemented, the unit output has to be increased. Several authors write that these 
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kind of projects only show positive economic results from a certain size. And when it comes 

to higher outputs, the combination of these alternatives with heating of communal buildings 

seems to be the way. 
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