
 1 

 

 

Business Plan  

6.6 МWe biomass-TPP  

CONSTRUCTION 
(wood chips) 

 

 

 

Ukraine 2021 

 

  

  



“Sater-Ecoenergo” LTD    
               

 
 

 

2 

 

 

Content 

 

1. Executive Summary ........................................................................................................ 3 

2. Introduction ................................................................................................................... 6 

3. Business Model and Strategy .......................................................................................... 9 

4. Management and Manpower Structure ......................................................................... 11 

5. Technology .................................................................................................................... 15 

6. Industry Analysis ........................................................................................................... 19 

7. Investment ..................................................................................................................... 24 

8. Financial Analysis ......................................................................................................... 26 

9. Risk Analysis ................................................................................................................. 29 

10. Stress Test Scenarios and Upside Analysis ................................................................. 30 

11. Environmental, Social and Gender Impact Assessment ............................................. 31 

12. Conclusions ................................................................................................................. 33 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



“Sater-Ecoenergo” LTD    
               

 
 

 

3 

1. Executive Summary 
 

The proposed investment project intends to construct biomass (wood chips) fired TPP to generate 

6.6 MW biomass-based electricity. 

 

The site for TPP construction is located in Dubovytsya.  

Dubrovytsya is a town in Rivne region, Ukraine. It is administrative center of Dubrovytsya district. 

It is located on the Goryn River (a tributary of the Pripyat, the basin of the Dnieper), 126 km from the 

regional center, 25 km from the border with Belarus and 3 km from the Dubrovytsya railway 

station..Population in Dybrovytsya town: 9,394 (2020 est.). .Population in Dybrovytsya district: 

46,727 (2020 est.).       

The construction site belongs to one of the founders of “Dubrovytsya EkoEnergy Station” LLC, 

covering an area about 7 ha.  

 

 

1.1 Project description 

 

The project plans to construct a thermal power plant (TPP) for 6.6 MW/hour electricity generation 

with its further sale at the “green” tariff. The fuel for the TPP will be wood chips from wood waste (waste 

after harvesting of commercial timber, waste after forests sanitary cleaning ect.) which will be used as a 

fuel for the TPP to generate steam and then electricity.    

The total available volume of wood is about 75 200 tons per year and, from them just 67 200 tons 

are quite enough for continuous work during 350 days for 2500HP boiler, manufactured by “Hurst Boiler 

& Welding Co. Inc.”. The secondary product produced by TPP will be organic ash, which will be sold as 

fertilizer.  

 

The project plans that the TPP will operate 350 days a year. 15 days – scheduled preventive 

maintenance (SPM). The number of working days of the TPP was calculated based on the instructions 

and recommendations of the manufacturers of the main technological equipment and from the previous 

experience with the equipment of "Hurst Boiler" in Ukraine.  

 

The main reasons for the project are as follows:  

• project activities are capable of providing a high level of profitability and quick return on 

investment;  

• raw materials for the project are in abundance;  

• the project solves a number of issues related to wood waste disposal, environmental pollution 

of the region, efficient use of resources, land use, etc;  

• the project will lead to the creation of new jobs and reduce CO2 emissions; 

• the project can have demonstration value and replication on a global scale, which can have an 

impact on the country's energy security and environmental improvement. 

 

 

1.2. Сategory of project 

Waste to energy.  

Use wood chips from wood waste (after harvesting of commercial timber, waste after forests sanitary 

cleaning ect.) as a fuel.  
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1.3. Market opportunity 

 

The TPP can sell the generated electricity at the established “green” tariff until 01/01/2030, or, 

according to Article 9-3 of the Law of Ukraine "On Alternative Energy Sources", has opportunity to 

participate in a specialized auction for state support. The auction winner signs an agreement with the 

“Guaranteed Buyer” State Company for the purchase of the entire volume of electric energy within 20 

years with sales price that winner get on the auction. Tariffs are set by National Energy and Utilities 

Regulatory Commission (NEURC). 

 

The project calculations take into account both options for the sale of electricity. Which option is 

more profitable for the future TPP will be decided before the start of funding. But project’s developers 

take as a basis the scenario of selling electricity at the projected auction price. 

 

 

1.4. The investment/financing required as subject of this proposal 

 

The main technical and financial indicators of the project are shown in the Table below.  

 
Parameter  UOM 

TECHNICAL DATA 

Capacity (electricity) 6.6 MW/hour 

Annual operation 8 400 hours 

Annual electricity generation 55 440 MW 

Annual electricity sales 50 400 MW 

Annual ash sales 2 688 tons 

Electric power for own needs of TPP 600  /  5 040 kW/hr  /  MW/year 

Annual volume of biomass for 350 days 67 200 tons/year 

Construction period 18 months 

GREEN TARIFF 

"Green" tariff for electricity from biomass exc VAT (established by 

the State until December 31, 2029) 

0.1239 EUR per 1 kW/hr 

Tariff obtained at the auction for 20 years, exc VAT (projected) 0.1150 EUR per 1 kW/hr 

TOTAL PROJECT COST 

Total project cost  22 400 thousand USD 

Investor’s Equity  (15%) 3 460 thousand USD 

Amount of loan funds (85%) 18 940 thousand USD 

Annual interest rate  3.5 % 

Grace period for primary loan repaying  18 months 

Loan term  8 years 

KPI (Scenario – auction price) 

Project time  20 years 

Discount rate  8 %  

EBITDA margin (average for 20 years) 54 % 

PAT margin (average for 20 years) 43 % 

NPV 25 024 thousand USD 

Project IRR  22 %  

Equity IRR 60 % 

ICR 9  

DSCR 2  

PBP (Payback Period)  4.4 years  

DPBP (Discounted Payback Period)  5.7 years 

PI (Profitability index)  2.12  

Fig. 1.4. Main technical and economic parameters of project activity 



“Sater-Ecoenergo” LTD   

5 

1.5. Value Proposition 

The value of the project lies in the fact that it uses huge amount of untreated wood waste as raw 

materials, which are accumulated and stored in the open air, posing a threat to the environment. Wood 

waste recycling solves not only the problem of providing affordable energy to the population, but also a 

number of problems associated with reducing the volume of harmful emissions, reducing the negative 

impact of energy on the environment, improving the sanitary state of forest areas and industrial areas, job 

creation. 

1.6. Business objectives and benefits 

The business goal of the project is the efficient use of 67.2 thousand tons/year of wood waste, which 

would alternatively be buried or burned in the open at woods and generate significant income from project 

activities, providing potential investors with a quick return on investment and a high rate of return. 

When implementing this project, the investor gets the following additional opportunities: sales of 

heat energy; to use other types of waste (biomass) - boilers, manufactured by Hurst Boiler, make it 

possible to burn different types of biomass in one boiler; development of a new type of activity and to 

enter a new market in Ukraine with a project that will provide long-term guaranteed income. 

Project will have demonstrational positive impacts on biomass use behaviour in the region, energy 

patterns and integral planning, lead to a number of economic, social and environmental benefits. 

1.7.  Exit strategy 

The company assumes that investors will be able to exit project activities under certain conditions. 

In particular, this is possible after the launch of the project and generation of sufficient equity return from 

the project in order to be able to buy out the shares of those investors who want to exit. Another 

opportunity would be to sell the stake to potentially interested investors or even to the municipality of the 

Dubrovytsya. 

After the financial calculations of the project, the developers decided that the investor receives the 

maximum profit before the expiration of the "green" tariff. Thus, the best time to exit the business is the 

seventh year since the TPP start-up, expected in 2029. 

1.8. CO2 emission reduction when fuel (wood chips) combustion 

Item Indicators  UM 

Electricity generation capacity 6.6 MW/h 

TPP operation hours 8 400 h/year 

Annual electricity generation 55 440 Mw 

Annual fuel consumption (wood chips) 67 200 t/year  

1. Calculation of the amount of CO2 emissions at standard natural gas combustion

1.1. For the 1 kilowatt / hour generation, the amount of carbon emitted will be 0.11 kg. 

           When 1 kg of carbon combustion, 3.67 kg of CO2 is formed. 

           When burning gas per 1 kilowatt / hour, 0.11 * 3.67 = 0.4037 kg of CO2 is formed. 

1.2. When electricity generation is 55 440 MW per year, the following will be generated: 

           Egasco2 = 55 440 000 * 0.4037 = 222 381 128 kg/year = 22 381 t/year. 

2. Calculation of the CO2 emissions amount (Ewchco2) from wood chips combustion in the amount of
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        B = 67200 t/year at  

Qwl = 12.057 MJ / kg and generation of 50400 MW of electricity per year 

Ewchco2 = 10-3 * КСО2 * Qwl * В  

КСО2 = 10.29 kg/GJ - carbon dioxide emission factor  

Ewchco2 = 10-3 * 10.29 * 12.057 * 67200 = 8337 t/year. 

 

3. Conclusions: 

When constructing a thermal power plant with a capacity of 6.6 MWh of electricity which will use 

wood chips as fuel, CO2 emissions will be reduced by 14,044 t/year compared to natural gas 

combustion. 

 

 

 

2. Introduction 
 

2.1. Use of wood waste as energy source in Ukraine 

 

For energy generation, the world recognized alternative to natural gas is biofuel, in particular, wood 

and its waste. In order to obtain the energy effect (heat, steam, electricity) from recycling wood waste, the 

most expedient is their combustion. The wood biomass is characterized by the following most important 

indicators: the largest, the smallest and average size of the constituents of wood biomass pieces; moisture; 

heating value; density; ash content/                             

The wood growing-stock in Ukraine is estimated at about 2102 million m3 and has a steady upward 

trend.  

Today, the share of felling of the annual wood growth in Ukraine is 50.5%. This indicator is much 

lower than the annual wood growth rate in many European countries.   

The area of forests and other wooded areas of Ukraine is 9.4 million hectares. The lion's share of forest 

biomass potential falls on 9 regions - Volyn, Zhytomyr, Zakarpattia, Ivano-Frankivsk, Lviv, Rivne, 

Ternopil, Khmelnytsky, Chernivtsi. 
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Logging residues are an important potential source of wood fuel (wood chips) production in Ukraine. 

Assuming that on average their volume amounts to about 14% of the total volume of the merchantable 

wood harvesting, according the data of 2018, it can be estimated at 2.74 million m3 for Ukraine. Assuming 

that at least 20% of logging waste should be left in a forest to conserve biodiversity, the available amount 

for the production of wood chips was 2.20 million m3.  

In Ukraine, logging waste is practically not used for the biofuel production. The rules for the handling 

of logging residues (methods for cleaning felling sites) include the harvesting of logging residues in piles 

and bulks to decay, spreading over the felling site, laying on skid roads and in the places where the 

aggregate forest machines run, as well as partial combustion.  

Forecasted estimation of the required volumes of wood fuel such as firewood and chips to be 

harvested by permanent forest users during the period of 2018-2035 is based on key indicators of the 

Energy Strategy of Ukraine until 2035 "Safety, Energy Efficiency, Competitiveness" as well as existing 

statistics and a number of expert assessments and assumptions.   

 

2.2. Project location 

 

The site on which the construction of the TPP for the electricity generation from biomass with a 

capacity of 6 MW will be carried out is located in Dubrovytsya city, Rivne region, Ukraine. 

 
Fig 2.2.1. – Dubrovytsya  district 

          

Dubrovytsya  
district   

Dubrovytsya 

district 46.1% 
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Victor Postelnikov, one of the founders of “Dubrovytsya EkoEnergy Station” LLC, owns 

(private property) an industrial land plot of 40 hectares. From this land plot, he allocates a site of 7 

hectares for the TPP construction and electricity generation at the "green" tariff.     

 

 

There are engineering nets on the site. Connection point to Rivneteploenergo substation locate 

about 100m from the site for construction. There is access to process water 30-35 m³/hour on the site. 

The site is provided with access roads.  The site is located no closer than 500m from private premises 

(which complies with the Ukrainian legislation).  

 

Sater-Ecoenergo LTD has developed a site layout plan for the TPP construction. 

 
Fig 2.2.3. General layout 

Site information 

Registration number: 

5621810100: 01: 012: 0015 

Property type: Private 

property   

Intended purpose: 11.02 

For placement and 

operation of the main and 

auxiliary buildings and 

constructions of the 

enterprises of processing, 

machine-building and other 

industries. 
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2.3.“Green tariff” 

 

A key mechanism for stimulating of ‘green energy’ generation in Ukraine is the "green" tariff, 

according to which by state is guaranteed to pay for produced energy on the special tariff. This rate is set 

in euros and is several times higher than the market price of electricity. The "green" tariff for biogas and 

biomass used for power generation has been applying from 20091. For 1 kWh of electrical energy 

producers get 12.39 euro cents2. However, this applies to electrical energy only. Thermal energy was 

stimulated by establishing a guaranteed tariff on the level of 90% from the tariff for thermal energy from 

gas. 

 

 

 

3. Business Model and Strategy 
  

3.1. Detailed Business Plan 

The construction of a TPP is planned to be implemented using equipment of renowned 

manufacturers, which who have extensive experience in various industries and energy. At the TPP it is 

planned to use the biomass burning equipment, manufactured by “Hurst Boiler & Welding Co.Inc.” 

(USA), which use biomass and other various types of waste as fuel. Flue gases cleaning equipment 

manufactured by “R&R BETH” (Germany-USA) and a steam turbine, manufactured by Howden 

(Germany-USA).   

The company "GC "Sater-Ecoenergo"" LTD has experience in the construction of biomass-TPP in 

Ukraine and the East Europe and is ready to take part in the implementation of this project as an EPC 

contractor. It is planned that "Sater-Ecoenergo" will provide a full range of design, works on the TPP 

construction, installation, engineering and commissioning works, the connection to the networks, permits 

and examination of the project. 

 

As of today, the following has been completed: 
№ Current status stages № Current status stages 

1 Development of a feasibility study for 

the project 
7 Development of technical specifications for 

obtaining a commercial proposals for equipment 

from manufacturers 
2 The points of connection to utilities 

were determined. 
8 Development of a technological scheme for the 

biomass combustion and the electricity 

generation.  
3 The point for connection to electric 

networks was determined  
9 Received price proposals for combustion 

technology from equipment manufacturers 

 
4 Together with the city government and 

local utility company, a model for the 

TPP in the region was agreed. 

10 Calculations for environmental indicators. 

 

5 The volumes of raw materials supply 

and prices have been agreed with two 

major timber suppliers in the region. 

11 Development of the preliminary electric scheme 

of TPP, determination of indicators and 

equipment components. 
6 Development of the list of technological 

and additional equipment. 
12 Construction schedule development 

 

                                                 
1 Law of Ukraine 555-IV date 20.02.2003 (new edition date 09.08.2019) "On Alternative Energy Sources": Article 9-1. Motivation of electrical energy 

generation from alternative energy sources; Law of Ukraine 2019-VIII date 13.04.2017 (new edition date 01.08.2020) "On Electricity Market": Article 65. 

State Enterprise Guaranteed Buyer; Law of Ukraine 1391-XIV date 14.01.2000 (new edition date 24.11.2016) "On Alternative Fuels" 
2
 Law of Ukraine 2019-VIII date 13.04.2017 (new edition date 01.08.2020) "On Electricity Market": 
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Next following steps for project implementation: 

 
№ Next stages № Next stages 

1 Signing a loan agreement (or investment 

agreement) 

13 Other permits (if necessary, damage to the 

landscape during utilities installation, etc.). 

2 Conducting a topographic survey of the 

land. 
14 Construction of engineering networks 

(electricity, water, sewerage). Commissioning. 

3 Obtaining urban planning conditions and 

restrictions on the development of a land 

plot. 

15 TPP construction. 

 

4 Technical specifications for connection to 

electrical and water supply networks. 

Signing of connection agreements.  

16 Design and installation of automated system for 

commercial metering of electricity. 

5 EPC agreement.  17 Installation and adjustment works 

 
6 Boiler supply agreement and turbine 

supply agreement. 
18 Final testing and commissioning of the facility. 

7 Other equipment supply agreements. 19 Facility Readiness Certificate.  
8 Raw materials (wood) supply agreement. 20 Registration of ownership of the TPP 
9 Development and approval of design-

estimate documentation for connection to 

utilities (electricity, water, sewerage). 

21 Obtaining a license for electricity generation 

from NERC. 

10 Environmental Impact Assessment (EIA). 22 Obtaining a “green” tariff set by NERC. 

 
11 Public hearings conducting. 23 Signing a PPA (Power Purchase Agreement) 

with SE "Guaranteed buyer". 
12 . Going through a full peer review and 

obtaining a permit for the TPP 

construction. 

24 Other permits and inspection reports 

(Goskhoronprats, Ukrmetrteststandart, Ministry 

of Environment, Guaranteed Buyer, Ukrenergo, 

etc.). 

 

The obligation to perform all the above works are undertaken by «Sater-Ecoenergo» LTD. 

. 

 

 

3.3. Expansion/Growth Strategy 

 

The increase in the amount of wood waste and the low level of implementation of effective waste 

disposal methods in Ukraine contribute to the further active development and expansion of the project. 

In the future, next to the TPP, either a greenhouse complex or a fish farming facility can be constructed, 

which will use the waste heat from the TPP - hot water 1800 m³ /h at t = 42 °C.  

 

 

3.4. Marketing Strategy  
 

To date, there are no TPPs in the region using wood chips as fuel. And in the coming years, the 

construction of biomass-TPP in this region is not expected. Therefore, the huge potential of biomass that 

this region has is not used at all. Construction of the biomass TPP allows both to generate renewable 

energy and keep balance of electricity production. In additional, the niche of electricity generation from 

biomass is not occupied in the region. 
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The main product that will be produced under the project is electricity: 

     Total 6.6 MW/h or 55 440 MW for 350 days: 

    - 5,040 MW / year will be used for own needs of the TPP 

    - 50,400 MW / year - for sale. 

 

Electricity produced by TPP will be sold to “Guaranteed Buyer” SE. 

State Enterprise “Guaranteed Buyer”” - is a state enterprise established to buy, control the generation 

and transmit electricity, as well as the consumption of electricity. According to the Law of Ukraine 2019-

VIII date 13.04.2017 (new edition date 01.08.2020) "On Electricity Market", all “green” electricity 

produced by power plants will be sold to the “Guaranty Buyer” SE by connecting the generating unit to 

the common electrical grids.  

 

Provided that the Project Customer decides to sell electricity at the current "green" tariff, then 

according to the legislation, the Guaranteed Buyer is obliged to buy all generated electricity by 

01.01.2030.  

Provided that the Project Customer decides to participate in the auction, according to the legislation, 

the Guaranteed Buyer is obliged to buy all electricity generated by the TPP at the auction price within 20 

years from the date of the TPP commissioning.   

 

The secondary product produced by TPP is organic ash –  2688 t/year, which will be sold to local 

farmers as fertilizer. Oral negotiations with local farmers about the purchase of ash have already been 

held. Demand for ash as fertilizer in this region is quite high.   

 

 

 

 

 

4. Management and Manpower Structure 
 

4.1. Company/Project Structure 
 

To implement this project, the company “Dubrovytsya Ekoenergy Station” LLC was established 

in 2019. The company has a privately owned site on which the TPP will be constructed. 

Founders of “Dubrovytsya Eko Energy Station” LLC are:  

Dmytro Storozhuk - owns 17% of the authorized capital 

Olena Khmeliuk - owns 17% of the authorized capital 

Dmytro Doronin - owns 33% of the authorized capital 

Viktor Postelnikov - owns 33% of the authorized capital. 

 

   The project developer and contractor is “Sater-Ecoenergo” LTD. 

  «Sater-Ecoenergo» LTD was established in 2016 by JSC "SATER", to implement environmental 

projects for electricity generation at a "green" tariff. In turn, JSC "SATER", founded in 1940, has many 

years of experience of whole range of design, installation, repair, engineering and commissioning works 

to provide construction, and safe and efficient operation of power-generation and processing equipment 

in the sugar, alcohol, confectionery, oil-and-fat, wood-processing industries, as well as small and medium 

energy. Our companies jointly carry out construction, reconstruction and modernization of the above-

mentioned production facilities, attraction of investments for construction. 
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Fig. 4.1.1. GC Sater Structure 

 

4.2. Management Expertise and Credentials 

 

The founders and leaders of “Sater-Ecoenergo” LTD are: 

Anatolii Storozhuk - has over 35 years of experience in the power industry, worked for many years 

as a director of a sugar factory, as well as the chief energy engineer of the Kyiv Sugar 

Industry Association, which controlled 193 TPPs. He is the founder and currently Chief 

Executive Officer of LTD “Sater-Ecoenergo”.  

Dmytro Storozhuk - has about 15 years of experience in the power industry. He is the founder and 

currently the Chief Technology Officer of LTD “Sater-Ecoenergo” and the Chief 

Technology Officer of “Spectrum-Product”, which in turn is the official representative of 

“Hurst Boiler & Welding Co.Inc.” in Ukraine. He completed training and internships in 

the United States at the boiler-making company “Hurst Boiler & Welding Co.Inc”.  

Oleg Arapov - has over 30 years of experience in the power industry. He is the Chairman of the Board 

of JSC “SATER”. He is the founder of “Sater-Ecoenergo” LLD. He manages the design, 

automation and power supply departments.  

Olexander Arapov - has over 30 years of experience in the power industry. He is the founder of 

“Sater-Ecoenergo”. He manages the assembly and installation departments. 

 

The company has all the permits, licenses and highly qualified staff to perform the above 

work.  All projects of the company are modern, high-tech, automated complexes with management 

and production software. The priority directions in the production activity of the company have always 

been work on the introduction of scientific and technological progress into production, allowing to 

increase production efficiency, reduce production costs.  

 

4.3. Partnership 

 

The Group of Companies SATER has all the departments for the construction and commissioning 

of energy and industrial facilities:  

 • Planning and design office SATER 
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• Assembly and installation department – “Stalservice” LLC 

• Steam turbine department – “UkrSaterTurbine” PE 

• Boiler equipment department – “Saharenergoservice” LLC 

• Automatization department - UkrSaterEnergyautomation” PE 

• Power supply department – “UkrSaterElectrical” PE 

• Innovation and new technology - as a part of «Sater-Ecoenergo» LTD  

• Procurement & logistics department - as a part of «Sater-Ecoenergo» LTD  

• Department of cooperation with foreign partners - as a part of «Sater-Ecoenergo» LTD  

• Department of jobs Management and Maintenance after its commissioning - as a part of «Sater-

Ecoenergo» LTD. 

 

4.4. Manpower Distribution 

 

One of the fundamental tasks of the company is to achieve the maximum effect from the use of 

human resources, aimed at maximizing profits and ensuring competitiveness, based on economic 

incentives and social guarantees.  

The company will search and recruit for vacant positions in accordance with the requirements for 

the qualifications and professional competence of candidates. Recruitment of managers will be conducted 

on a competitive basis. Competition conditions will be established separately for each category of 

employees. The main criterion for personnel appointments will be their objective expediency and potential 

and / or proven effectiveness of the candidate. When hiring employees, the company undertakes to comply 

with the requirements of the Labor Code of Ukraine, to establish a trial period during which professional 

knowledge and skills are tested. 

The project developers are planning the following staffing table of the enterprise. 

 

TPP stuff 
Structural subdivision Position Personnel 

Administrative personnel 

Management Director 1 

Chief engineer 1 

Station duty engineer 4 

Secretary 1 

Safety and ecology engineer  1 

Accounting Chief Accountant 1 

Accountant 1 

Material and Technical Service Storekeeper 1 

Office-cleaner 1 

Security service Chief of security 1 

Security 4 

Total administrative personnel 17 

Operational staff 

Mechanical equipment service Boiler house operator 4 

Turbine operator 4 

Equipment locksmith-lineman 4 

industrial cleaner 4 

Electrical and Automation Service Service manager - electrical engineer 1 

Electrician on duty 4 

Control and automation technician (electronics engineer) 4 

Chemical service Chemical analyst 2 

Repair Service Welder 1 

Total Operational staff 28 

Total TPP staff 45 

 

https://www.multitran.com/m.exe?s=safety%20engineer&l1=1&l2=2
https://www.multitran.com/m.exe?s=boiler%20house%20operator&l1=1&l2=2
https://www.multitran.com/m.exe?s=boiler%20house%20operator&l1=1&l2=2
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4.5. Project planning     

 
   

 

J F M A M Jn Jl A S O N D J F M A M Jn Jl A S O N D

1 1. Land, existing structures

2   re-registration of land

4 2. Design work

5 topographic survey

6
pre-project, feasibility study, obtaining technical 

specifications (TS)

7 geology and geodesy

8 stage P (Project)

9 construction design stage 

10 EIA (environment impact assessment)

11 expertise

12 3. Construction and installation works

13 site preparation

14 TPP construction 

16 assembly work

17 start-up  

18 commissioning

19
4. Purchase and delivery of technological 

equipment

20
purchase of "Hurst Boiler" boiler, delivery, customs 

clearance

21 purchase and delivery of a turbine 

2 quarter 3 quarter 4 quarter

                                                 Project Schedule for the construction of the TPP  6.6 MW                                 

№ Works

1 year 2 year

1 quarter 2 quarter 3 quarter 4 quarter 1 quarter

J F M A M Jn Jl A S O N D J F M A M Jn Jl A S O N D

22 purchase of auxiliary equipment 

23 purchase of transformer substations 

24 complete set of construction and assembly materials

25 delivery of auxiliary equipment 

26
5. Connecting to the network and a "green" tariff 

obtaining

27
technical specifications obtaining for the connection to 

the network in PJSC "Rivneoblenergo"

28   network connection in PJSC "Rivneoblenergo"

29 design works on the power grid

30 obtaining licenses for electricity generation

31 purchase of components for power transmission lines 

32
 construction and installation work on laying lines, 

installation of switchgear and transformers

33
approval of the project with Rivneoblenergo and CEC 

of NEC Ukrenergo
 

34  documents preparation for the "green tariff"

35
approval of the "green" tariff, the contracts for the sale 

of electricity

36 6. Operating staff training 

37 preparation of the staffing table

38 staffing recruitment

39 staff training

3 quarter 4 quarter 1 quarter 2 quarter 3 quarter 4 quarter

                                                            Project Schedule for the construction of the TPP 6.6 MW                                                 

№ Works

1 year 2 year
1 quarter 2 quarter
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5. Technology

5.1. Technologies and Suppliers considered and chosen 

The choice of technology for the "green" electricity generation was made in favor of biomass 

combustion. The presence of high-tech equipment for incineration, flue gas cleaning, wastewater 

treatment allows to minimize the negative impact of waste in the process of incineration. The project plans 

to use equipment from the world's leading manufacturers in the field of waste disposal: 

Hurst 2500 HP 600 PSIG boiler manufactured by “Hurst Boiler Welding company, Inc”3. The 

choice in favor of this manufacturer was made due to the following factors: 

- The company has over 50 years of experience in the combustion of various types of biomass fuels, 

is a leading manufacturer of boilers for various waste and biomass in the United States and in other 

countries. 

- Hurst Boiler Company manufactures the whole assortment of parts and components for the above-

mentioned boilers, as well as carries out after-sales complex of works, taking into account 

installation, commissioning, maintenance and personnel training.     

- The company has a representative office in Ukraine - PE "Spectrum-Product". In turn, Spectrum-

Product provides the drafting, approval and signing of a direct contract for the supply of “Hurst 

Boiler” steam boilers, control over the execution of the order, representation when receiving the 

boiler by the customer, and also has an authorized permit for chief installation, commissioning 

works, conducts staff training and service during the operation.  

- The scope of delivery from Hurst Boiler includes not only a boiler, but a complete set of equipment 

including ID fans, OF & UF air fans, multi-cyclones, ash removal systems, economizer, preheaters, 

steam superheater, RG, UF, PF or CG stoker, valves, control system, sootblower systems etc.  

For flue gases cleaning an electrostatic precipitator, manufactured by "R&R Beth LP" (USA-

Germany), will be used. “R&R BETH”4 is one of the most renowned manufacturers of electrostatic 

precipitators and has been implementing flue gases and air purification technologies since 1887. “R&R 

BETH” offers innovative system solutions for humidification, air conditioning, filtration and waste 

collection systems. Businesses around the world in various industries defer to R&R BETH experience. 

When using electrostatic precipitator of this manufacturer for cleaning flue gases that will be generated 

during the alternative fuels combustion, a 3-stage cleaning will be applied: by automatic regulation of the 

combustion process; cleaning in a multicyclone; cleaning in the electrostatic precipitator manufactured by 

"R&R Beth LP".    

Fig. 5.1.1. General Boiler Charasteristics and cleaning equipment 

3 https://www.hurstboiler.com/ 
4 http://www.rr-beth.com/en/ 

https://www.hurstboiler.com/
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As for the steam turbine, the project proposes to use a steam turbine manufactured by Howden5. 

Howden designs, manufactures and supplies a full range of turbo machinery products, has an extensive 

service center footprint that allows to offer a full range of aftermarket services. The company own some 

of the most recognizable and trusted brands in the world. 

 

Fig. 5.1.2. General overview of Howden steam turbine 

 

The above equipment has a high cost, but the invested funds provide further savings on materials, 

significant income from energy sales, minimizing the negative impact of flue gases on the environment. 

The invested amount will be repaid many times over by the received income. 

 

 

5.2. Technological process 

 

Description of processing  
  

1. Fuel (wood chips) is fed to a grinder machine which crushes and loads it into the 

metering bin for 1 day work of  the TPP.  

2. Fuel is fed from the metering bin on the “walking floor" beside boiler where there is a 

daily stock of prepared fuel.  

3. Fuel is fed into the Hurst 2500 HP 600 PSIG boiler from the "walking floor" by the 

sloped conveyor.  

4. Fuel is burned on the sloped reciprocating conveyor and over it. Combustion heat 

generates 31t/hr of steam at P =37 bars, t=440ºС. Ashes (fertilizers) are removed by the wet ash 

conveyer. Flue gases are purified by a battery of multicyclones and an electrostatic precipitator. 

Partially, large elements return to the boiler, small-sized elements are removed to the main ashes.   

5. Steam moves from boilers to the turbine where 6.6 MW/hr of electricity are generated.   

6. Steam condensate moves to the heater and then to the deaerator at t=100-102ºС.  

7. After the deaerator condensate moves to the boiler as a feed water.  

  

  

                                                 
5 https://www.howden.com/en-gb/products/steam-turbines 
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Fig.5.2.1. Technological diagram of electricity generation from biomass 

 

Description of the technological diagram of electricity generation from biomass  

 

1. Storage of wood chips and its delivery to the chopper  

2. Wood chips chopper   

3. Metering bin or shed to store a daily stock of shredded wood.  

4. Transporter line with the electromagnet of biomass supply of wood chips on the feeding conveyor 

“walking floor“.   

5. Feeding conveyor “walking floor“ (daily fuel storage) for continuous fuel supply to the boiler.   

6. The steam boiler produced by Hurst Boiler (USA)  

- steam pressure from the boiler - 37 bars  

- steam temperature from the boiler - 440°C 

- control of oxygen concentration in flue gases 

- using biomass up to 50% m.c.  

- ashes production (as organic fertilizers) in the cooled and moistened state 

- observance of all requirements of the Ukrainian legislation and standards  

7.   ID Fan  

8. Electrostatic precipitator with flue gases treatment when the suspension solid elements  are less 

than 50 mg/m³  

9.   Exhaust stack  

    10. Condensing steam turbine for electricity generation  

- steam pressure 35-36 bar  

- steam temperature is 435°С on inlet  

    11. Condenser of steam from the turbine  

- steam pressure - 0,08bar  

- steam temperature - 70°C  

- inlet water temperature - 25 °C  

- outlet water temperature - 42 °C  

12. A cooling tower or a consumer of the heated water t = 42°C (after chilling = 25 °C). A 

greenhouse complex or industrial-municipal consumers can be as consumers  

13. Turbine generator  

14. Electricity metering  

15. Transforming station  
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16. Condensate pump  

17. Deaerator  

18. Feed water pumps  

19. Chemical water treatment  

20. Removal ashes conveyor (from the boiler)  

21. Warehouse of the organic fertilizers (ashes) for selling   

 
Fig.5.2.2. Technological scheme of TPP for the electricity generation from biomass 

 

 
 

 

5.3. Raw materials base and logistics 

 

 The total available volume of raw materials (wood: waste after harvesting of commercial timber, waste 

after forests sanitary cleaning ect.) that defined suppliers are ready to supply is about 75 200 tons per year, 

from them just 67 200 tons are quite enough for continuous work for 350 days for the 2500HP boiler. 

 

№  Raw materials  UOM  Available wood  

1  Technical wood materials  t/year  22 900  

2  Forest waste  t/year  20 300  

3  Woods  t/year  22 000  

4  Willow  t/year  10 000  

  Total  t/year  75 200  

.   

 

  Requirements for biomass at 100% of the boiler power   

  
Mixing 

proportion  

Moisture 

content  
kсal/kg  

Boiler 2500НР  

Fertilizers 4%  
kcal/hr  kg/hr  кg/d  

мt/year  

(350 days)  

Wood chips 100% 40% 2 880 23 000 000 8 000 192 000 67 200 2 688 

Fuel mix 100% 40% 2 880 23 000 000 8 000 192 000 67 200 2 688 
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Raw materials for TPP (wood chips) will be supplied by two suppliers: 

1) Dubrovytskiy state forest enterprise – Dubrovitsya city. The type of activity is forestry. 

2) Vysotskiy state forest enterprise – Vysotsk village, Dubrovytsya district. The type of activity is 

forestry. 

Negotiations have been held with the management of these enterprises. Commercial proposals for raw 

materials was provided by enterprises (prices are indicated above in the table). By mutual agreement, 

contracts for the raw materials supply will be signed after determining the date of the TPP construction. 

Storage. The wood will be stored on a specially equipped site on the TPP territory. Non-chopped wood 

will be stored in the open on a specially designated area. A covered area will be equipped for wood chips. 

Wood chips will be stored on this site for 4-5 days. A daily supply of wood chips will be stored near the 

boiler on the “walking floor” feeding conveyor.  

A covered warehouse will be built for ash storage, where the ash will be stored. Ash will be removed 

from the warehouse by buyers. The size of the ash warehouse will be designed to store 60-70 tons of ash 

(for 5-7 days of stock).  

The supply of wood (wood waste) to the TPP site will take place during the year. State forest 

enterprises, after sanitary deforestation or after harvesting "commercial" timber, store all wood waste at 

designated sites in places of deforestation in bulk. Burning wood waste in the forest in Ukraine is 

prohibited by law. The supply of wood from such sites to the TPP site will be carried out by the suppliers' 

vehicles in volumes that depend on the stock of wood at the TPP site. 

The main type of vehicle for the transportation of raw materials are trucks, equipped with appropriate 

trailers and semitrailers, special trailers for the transportation of wood and containers.   

   

 

 

 

6. Industry Analysis 
 

6.1. External Market Analysis 

 

The introduction of renewable energy is the way to economic and even political independence. 

Rising energy prices prompt the government to encourage electricity producers who use alternative energy 

sources. Today, bioenergy is one of the most promising renewable energy sectors in Ukraine. It is based 

on the use of biomass energy. Biomass is a universal source that can be used to generate electricity and 

heat, as well as to produce biofuels. Biomass energy production technologies are at the beginning of their 

development in Ukraine, but they have strong potential and prospects.   

The main fuel in Ukraine is natural gas. The share of gas in primary energy resources is 

approximately 40%. The advantages of using biomass are that this renewable energy source is relatively 

cheaper compared to traditional energy sources. The prime cost of biomass energy is lower than of gas. 

According to the National Plan, in 2020 bioenergy was supposed to replace 7.3 billion m³/year of 

gas. However, we have very weak indicators in this field. In 2019 the volume of "total supply of primary 

energy from biofuels and waste" amounted to 3 362 thousand t.o.e, which is equivalent to the replacement 

of 4.2 billion m³/year of natural gas (over 13% of total natural gas consumption in Ukraine).  



“Sater-Ecoenergo” LTD    
               

 
 

 

20 

 

 
Fig. 6.1.1. Evolution of renewables in Ukraine6 

 

 

The bioenergy prospects are specified in the Bioenergy Roadmap until 2050 and Action Plan until 

2025, developed with the support of the EBRD program “Ukraine: Innovations in the Bioenergy Value 

Chain”. 

                                                 
6 https://saee.gov.ua/        https://saee.gov.ua/sites/default/files/1_kv_2020_VDE.pdf  

https://saee.gov.ua/
https://saee.gov.ua/sites/default/files/1_kv_2020_VDE.pdf
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Today in Ukraine’s renewable energy the construction of SPS (solar power stations/plants) and WPS 

(wind power stations/plants) is growing very actively. But due to the growth of solar and wind energy 

generation today, the Ukrainian energy system is unbalanced. According to experts, it is difficult to 

integrate renewable energy sources into a single system. In addition, alternative energy sources have 

variable and non-guaranteed production schedule, which also creates certain problems. Solar generation 

currently operates with a total capacity of 5,614 MW - while the planned 2,300 MW, that is, the National 

Plan was exceeded by 150%. 

Therefore, in July 2020, the deputies adopted the relevant law7 which has already been signed by 

the President. The new law reduced the cost of "green" tariffs by 15% - for SPS over 1 MW and by 10% 

for SPS up to 1 MW, as well as by 7.5% - for WPS that were commissioned before 2020. For new SPS 

and WPS, in particular those that were commissioned this year, the tariff was reduced by 2.5%. In addition, 

the law limited the scope of commissioning solar power plants at a "green" tariff. Also, from 2022, 

alternative power plants must be financially responsible for the imbalance of their actual and projected 

production schedules. The allowable forecasting error for WPS is 10%, for SPS - 5%.  

At the same time, the government continues to stimulate the production of electricity from biomass, 

so the “green” tariff factor for electricity generated from biomass or biogas will remain unchanged. 

Analysis of the current state of generation and operating modes of the UPS of Ukraine showed the 

significant problems in ensuring balance reliability due to overloading of the generating capacities 

structure with basic capacities (NPP and most thermal power units) and an acute shortage of maneuverable 

capacities, which is growing in the context of the rapid construction of power plants with non-guaranteed 

capacity.   

Studies were conducted on the formation of agreed scenarios for the country’s economic and energy 

development, which made it possible to determine the most optimal scenarios for the development of 

generation of the UPS and form appropriate assumptions regarding the development of generating 

capacities of the Ukrainian energy system in the long term.  

By implementing policy and measures under Scenario 1, the share of coal-fired generation will 

decrease to 9% starting from 2030. Electricity production at nuclear power plants may increase until 2035. 

The share of RES will double by 2030 and will be 41% in 2035 and about 45-47% in 2040-2050.   

Under scenario 2, the share of coal-fired generation will decrease, which will reach zero in 2045. 

 

                                                 
7   http://w1.c1.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=69138 
Law "On Amendments to Certain Laws of Ukraine on Improving the Conditions for Supporting Electricity Production from Alternative Energy Sources"  
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Fig. 6.1.2. 2 scenarios of renewables rise in Ukraine 

 

At the same time, the shares of renewable energy sources and nuclear energy will increase. Ukraine's 

energy strategy until 20358 sets very ambitious goal: to increase the share of renewable energy sources 

(RES) in the total energy supply to 25%. Considering the potential and availability of sufficient biomass 

in Ukraine, it is quite possible. Among all RES, bioenergy has a high potential. In the analytical report of 

the International Finance Corporation, it was estimated that even using of 20 million tons of waste for 

energy production, Ukraine would cover 25% of annual electricity demand, which would allow over 8 

billion m³ of natural gas to be replaced.  

Ukraine has a big potential of biomass available for energy production, and that is a good 

precondition for the dynamic development of bioenergy. Theoretical potential of biomass in the country 

is about 20-25 Mtce/yr. Main parts of the potential are agricultural waste (straw, corn stalks, sunflower 

stalks etc.) – over 11 Mce/yr and energy crops – about 10 Mtce/yr. At that the agricultural waste is a real 

part of the biomass potential, and the presented data on energy crops show how much biomass can be 

obtained by growing energy crops on unused agricultural land in Ukraine. It should be noted that 

cultivating energy crops has been actively developing lately. Waste energy is an alternative that can 

eventually meet the energy needs of large cities.  

 

 

6.2. Renewable energy market prospects in Ukraine 
 

Private households and large investors continue to actively invest in renewable energy sources 

(RES). According to the State Energy Efficiency Agency, in 2019, the total capacity for generating 

renewable energy in Ukraine has doubled: from 2300 MW in 2018 to 5000 MW. The volume of 

investments in renewable energy in 2019 has already exceeded 2 billion euros. 

The starting point of the investment boom in "green" energy is considered to be 2015, when Ukraine 

adopted legislation that demonopolized the renewable generation market in Ukraine and provided ample 

investment opportunities for various national and international investors.  

Today, Ukrainian legislation not only provides good conditions for working on the market, but also, 

in fact, guarantees a return on investment. In particular, the following legislative preferences are provided 

for investors in RES projects: 

                                                 
8 http://mpe.kmu.gov.ua/minugol/doccatalog/document?id=245213112 
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- one of the world's highest "green" tariffs has been established, at which the state is guaranteed to 

buy up the generated "green" energy from investors until 2030, and which is pegged to the euro rate to 

protect investors from inflationary risks.  

- the entire volume of electricity generated from renewable sources is guaranteed to be bought by 

the wholesale market at the "green" tariff.  

Another legislative guarantee for the protection of "green" investments is Ukraine's international 

obligations to the European Union regarding the implementation of the Energy Community Treaty. For 

this, in 2017, the Cabinet of Ministers of Ukraine adopted the “Energy Strategy of Ukraine”. According 

to this strategy, by 2035 Ukraine plans to increase the share of renewable energy in its energy balance to 

25%, with its share as of the third quarter of 2019 at 3-4%.  

Also, the already made international investments in this area are a strong investment incentive for 

investors and a guarantee of Ukraine's preservation of the course for the development of the alternative 

energy market. The European Bank for Reconstruction and Development has already invested in Ukraine's 

alternative energy; and one of the largest players in the Ukrainian market is the Chinese state corporation 

CNBM.  

In total, according to State Energy Efficiency estimates, over the past 5 years, Ukraine has attracted 

about 3 billion euros in its renewable energy, and about 30 billion euros are required to implement the 

energy strategy until 2035. 

Another incentive to increase investment in RES (especially projects that use biomass), in particular 

in 2019, were the planned legislative changes on the market from 2020. According to the new legislation, 

from 2020, for new wind generation facilities over 5 MW and solar generation over 1 MW, for guaranteed 

purchase of generated electricity by the state will need to participate in auctions. As a result of such 

auctions, an auction price will be fixed for such electricity, and will be guaranteed by the state for the next 

20 years, which will minimize the risks when calculating the payback of the project.      

For RES facilities that use biomass as fuel, regardless of their capacity, participation in auctions will 

be available if so desired. That is, enterprises that use biomass as fuel will be able to decide for themselves 

which of the options is more profitable for their project. The state stimulates the construction of TPPs and 

CHPs using biomass more, since these facilities are balancing on the energy market and, unlike solar and 

wind energy, do not require replacement capacities. This is extremely important for Ukraine, where the 

shortage of maneuverable capacities is one of the potential reasons for the possible containment of the 

development of renewable energy in the future.  

Analysis of the factors influencing the development of the alternative energy market in Ukraine 

allows us to conclude about the stability and profitability of this market for investors. 

 

 

6.3. Competitive Advantage Analysis 

 

In the Rivne region, the main producer and supplier of electricity is the Rivne NPP (built in 1971). 

Also in recent years, several solar power plants have been built in the region. Existing local solar power 

plants not use energy storage systems. It has a negative effect on the local population in the evening time, 

when electricity generation is strongly reduced. Construction of the biomass thermal power plant allow 

both to generate renewable energy and keep balance of electricity production. In additional, the niche of 

electricity generation from biomass is not occupied. There is no biomass TPP in Rivne region. 

And in the coming years, the construction of biomass-TPP in this region is not expected. Therefore, 

the huge potential of biomass that this region has is not used at all.  
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7. Investment  
 

The total amount of the project is $ 22 400 thousand. This amount will consist of a bank loan of $18 940 

thousand, which is 85% of the total project cost, and equity - $ 3 460 thousand, which is about 15% of the 

total project cost. In turn, equity will consist of an attracted investor’s capital (project partner) in the 

amount of $ 2 900 thousand, and the developer's capital - $ 560 thousand. 

The breakdown of investment costs is shown below.  

 
INVESTMENTS Q-ty Price, $ Amount, $ 

Equipment    13 940 000 

Import   exc. VAT 9 580 000 

Boiler Hurst boiler  HYB 2500 HP / 600psig     (including ID 

fans, OF & UF air fans, multi-cyclones, ash removal systems, 

economizer, preheaters, steam superheater, RG, UF, PF or CG 

stoker, valves, control system, sootblower systems ) 

1 6 500 000 6 500 000 

Electrostatic Precipitator R&R 1 580 000 580 000 

Turbine K-7-3,43 1 2 500 000 2 500 000 

Generator 0 included   

Cooling tower 0 included   

Electrical part 0 included   

10kV Switching room 0 included   

Electrical control room 0 included   

0,4kV Control Cubicle 0 included   

I&C System with DCS for STG 0 included   

Primary Instruments 0 included   

Cabinets on operating platform 0 included   

Transformer for own needs 1600KVA 10/0,4 0 included   

Turbine hall overhead traveling crane 0 included   

Air Compressors 0 included   

Local   incl. VAT 2 600 000 

Auxiliary equipment (auxiliary pumps, conveyors, workshop 

equipment, ash warehouse equipment, lighting equipment, fire 

safety systems, video surveillance system, fuel control and 

weighing system, laboratory equipment, ventilation system, etc.)     

1 1 000 000 1 000 000 

“Walking floor” 1 300 000 300 000 

Deaerator complete with feed pumps 1 300 000 300 000 

Wastewater treatment 1 300 000 300 000 

CWT, Reverse osmosis 1 300 000 300 000 

Biomass grinder and Fuel loader 1 400 000 400 000 

Delivery    640 000 

VAT (import) 20%  620 000 

Customs duty (import) 5%  500 000 

Construction   incl. VAT 5 550 000 

Design works   800 000 

Construction (TPP+ warehouses and utility rooms), Assembling 

and setup, supervisors etc 
  4 750 000 

Other expenses   2 350 000 

Electric power connection costs, Green tariff license   650 000 

Fuel (for first 6 months)   700 000 

Interest during construction   1 000 000 

Developer’s contribution    560 000 

FS and documentation for the project   75 000 

Substation for own needs 1600 kW/h, 10 kW / 0.4 kW   150 000 

Construction site and infrastructure   335 000 

Total   USD 22 400 000 

Fig. 7.1. Structure of CAPEX for the project activity 
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The credit funds will be used for the purchase of technological equipment, construction and 

installation works, payment of interest on a loan during the construction time. The investor's equity will 

be used for design work, partly for construction, connection and registration of the "green" tariff. 

 

 The project developers assume that the loan funds will be transferred to the company's current account 

in one amount and will be used according to the construction schedule and payment schedule. The 

investor's (project partner) equity will be transferred to the company's current account in parts: according 

to the construction and payment schedules.   

In the case of the investor's participation in the project in the amount of 15% of the total project cost, the 

investor is offered 15-20% of the share in the business. 

Exit Strategy  

During the financial calculations of the project, the developers decided that the investor receives the 

maximum profit before the expiration of the "green" tariff. Thus, the best time to exit the business is the 

seventh year since the TPP start-up (2029). 

 

It has been identified three Investor exit strategies. 

 IPO – public company initial public stock offering. On the upside, it brings in needed capital, but the 

downside is that founders have to give up equity and, in some cases, control of the company 

altogether.  

 Partial sale of shares in the company to interested parties. At the expense of this funds to make a 

settlement with the investor. 

 Credit money. Additional loan for settlement with the investor. 

 

 

 

 

J F M A M Jn Jl A S O N D J F M A M Jn Jl A S O N D

1. Design work 800 Equity
25% 25% 25% 25%

2. Construction and installation 

works
5 310 Loan+Equity

25% 25% 50%

3. Purchase and delivery of 

technological equipment
13 940 Loan

50% 50

%

4. Connecting to the network 

and a "green" tariff obtaining 

and other

1 350 Loan+Equity

50

%

50%

5. Interest during construction 1 000 Loan

TOTAL 22 400

Works
Total, 

thousand $

Sources of 

financing

1 year 2 year

1 quarter 2 quarter 3 quarter 4 quarter 1 quarter 2 quarter 3 quarter 4 quarter
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8. Financial Analysis9  
 

8.1. Revenues 

 

The project's profit is formed from the sale of electricity at the "green" tariff or auction price, the sale of 

ash. Two options are considered. 

 
  “Green” tariff Auction 

Item Value Price 

 until 

12/31/2029,  

$ incl VAT 

Revenue 

until 

12/31/2029, 

$ 

Price  

after 

12/31/2029 

$ incl 

VAT 

Revenue 

after 

12/31/2029, 

$ 

Price,  

$ 

incl 

VAT 

Revenue, $ 

Electricity generated 

for sale, kW (per year) 
50 400 000  0,1749 8 815 849 0.0679 3 420 000 0.1624 8 182 588 

Ash, tons per year 2 688 107 288 000 107 288 000 107 288 000 

Total Revenue   9 103 849  3 708 000  8 470 588 

Fig. 8.1. Income forecast under two scenarios 

  

 

8.2. Operation costs 

 
Variable costs $ 

Total gross wages of operation staff 190 176 

Fuel cost for  1 440 000 

Maintenance costs (TPP)* 35 714 

Total variable costs  1 665 890 

* TPP maintenance costs increase by 5% annually 

Fixed costs $ 

Administrative staff salary of TPP (per year) 171 498 

Total fixed costs 171 498 

 

 

 

8.3. Project economic summary 

 

Item “Green” tariff Auction 

Project IRR, % 20 22 

Equity IRR, % 70 60 

NPV, $ thsnd. 13 452 25 024 

PI 1.60 2.12 

Simple payback period, years 4.0 4.4 

Discounted payback period, years 5.1 5.7 

EBIDTA, % (average for 20 years) 58 66 

EBIT, % (average for 20 years) 39 54 

PAT (profit after tax), % (average for 

20 years) 
30 43 

                                                 
9 In details all the calculations and results are presented in the excel financial model 
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Fig. 8.3-1. Illustration of Return on investment schedule under 2 scenarios 
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Fig. 8.3-2. Illustration of cash flow accumulation over the yeasrs under 2 scenarios 
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9. Risk Analysis 
 

To understand better the advantages and doisadvantages of the project, the SWPT analysis is presented 

below.  
Strengths Weaknesses 

  Advantageous geographic location  

  Providing with raw materials 

  Possibility of using other biomass as raw materials  

  Organization of deliveries from various sources  

  The volume of available fuel is much higher than the needs  

  Availability of complete equipment  

  Compliance with national plans for the development of 

bioenergy and waste management, development programs  

  Availability of qualified personnel  

  Relatively high construction and equipment 

costs  

  Low level of technical equipment of raw 

materials suppliers  

  Lack of own funds for the necessary 

equipment purchase  

Opportunities Risks 

  Sales of heat energy  

  Development of a new type of activity  

  Development of the internal biofuel market  

  Development of related industries  

  Use of other types of waste  

  Creating new jobs  

  Ensuring political and regional development plans  

  Cooperation with local councils  

  Socio-economic stability  

  Improving the culture of waste management  

 Cancellation of the "green" tariff 

 Technological risk 

 Environmental risks  

 Financial risks 

 

 

Fig. 9.1.  SWOT- analysis for the project activity 

 

The Table below presents the main risks of the project activities, as well as the planned measures and 

policies to mitigate them. 

 
№ Risks Implications Assessment Mitigation 

1 Business specific 

risks 

Completion risk, 

counterparty risks, 

performance risks 

Medium The following measures are planned to be realized: 

sing framework agreement for delivery of 

components; insurance for delays in delivery; 

developed timeline to place all orders with major 

component suppliers; dedicated skilled 

Construction Management Team; identified 

qualified and experience local contractors and 

suppliers. 

2 Cost/price/revenue 

risks  

 

Fluctuations with 

result on revenues 

drop 

Medium The canceling of the "green" tariff for biomass is 

not predicted, on the contrary, the state continues 

to encourage electricity producers from alternative 

sources. The state guarantees the validity of the 

green tariff until 2030. The further growth of 

electricity tariffs in Ukraine is projected. Project 

Customer may participate in auctions to obtain an 

advantageous fixed tariff for 20 years. 

3 Technology risks 

 

Reliability of 

technology 

Low Technological risks are low, as there are many 

supplier companies on the market and the 

equipment is standard. It is assumed that the 

purchase of equipment and installation will be 

carried out only through verified, reliable 

contractors with a substantial reference list. 

4 Country specific & 

political risk 

Change in 

regulation 

Low The legislation in Ukraine is not retroactive. 

Legislative guarantee for the protection of "green" 

investments is Ukraine's international obligations 
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to the European Union regarding the 

implementation of the Energy Community 

Treaty10. Also this risk is minimized due to 

Ukraine's obligations to strengthen the role of 

renewable energy sources and to move, in the 

future 50 years11, to the abandonment of fossil 

fuels. 

5 Industry wide risk Obstacles and 

potential dangers 

Medium The main risk is the refusal of state support and 

difficulties in finding a buyer for electricity. 

However, in this project, the amount of generated 

electricity is insignificant and the electricity 

produced has a very low level of marginal cost. 

Therefore, electricity can be also sold out at day 

ahead, balancing and bilateral markets.  

In case of participation in the auction and obtaining 

a favorable price the state guarantees the purchase 

of the entire volume of electricity within 20 years. 

6 Financial risks  Refers to the 

capital structure of 

a company. The 

company must 

have the optimal 

level of debt and 

capital in order to 

continue to grow 

and meet its 

financial 

obligations. 

Medium  The high expected profitability of the project 

makes it possible to fully manage the financial 

obligations of the project. 

7 Environmental risks 

 

Refers to any 

environmental 

damage 

Low Use of modern steam boiler and gas cleaning 

system will minimize environmental impact and 

remain within acceptable limits, the facility 

operation will not create a negative impact on the 

environment. Also, specialized expertise and 

environmental protection measures will be 

implemented. There are some risks associated with 

the utilization of work out equipment and can be 

mitigated by proper management and agreement 

with utilization companies. 

8 Operation and 

Maintenance risks 

Associated with 

securing planned 

annual electricity 

generation 

Low Service contract agreements with local authorized 

representatives of component suppliers.  

Service contract with local electricity market 

company. 

 

 

 

10. Stress Test Scenarios and Upside Analysis  
 

To predict the impact of changes in basic prices and tariffs on project efficiency, an analysis of the 

project’s sensitivity was carried out. The sensitivity analysis did not take into account an increase in the 

price of the electricity tariff obtained during the auction, as this price is fixed for 20 years and during the 

auction cannot exceed the size of the officially established "green" tariff. Provided that the Project 

Customer decides to sell electricity at the current "green" tariff, then this tariff is fixed until 01.01.2030 

and cannot be higher or lower. 

                                                 
10 https://ukraine-eu.mfa.gov.ua/posolstvo/galuzeve-spivrobitnictvo/energetika 
11 http://jkg-portal.com.ua/ru/publication/one/ukrajina-planuje-vdmovitisja-vd-vikoristannja-vikopnogo-vidu-paliva---d-shmigal-61748 
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When analyzing the sensitivity of the project's key performance indicators (NPV, IRR, PBP) to 

changes in basic prices and tariffs, the following conclusions can be drawn: 

With a decrease in the sale price of electricity and with an increase in raw material prices even by 

30% of the current price, the project provides the following indicators: 

 -  NPV remains positive;  

-  IRR remains no less than 20% (when prices of fuel rising); 

-   PBP indicator remains within acceptable limits. 

The project provides for loan for a period of 8 years. Therefore, the project developers decided that 

the project is effective if the payback period is less than the loan term. In the range of 70 % of the current 

price the PBP is lower than loan term. 

But the reduction of the electricity selling price provides the following IRR indicators: 

- in the range of 90 % of the current price – IRR =20% 

- in the range of 80 % of the current price – IRR =17% 

- in the range of 70 % of the current price – IRR =14% 

It follows that the project is most sensitive to this parameter. 
 

Also, the developers analyzed the scenario at 80% PLF (Plant Load Factory). In this case, the project 

provides the following indicators: NPV>0, project IRR=18%, PBP=5.3 years. 

Although such a scenario is unlikely. The problem of biomass recycling and utilization is relevant for 

Ukraine. In Project Customer has enough of fuel. 

 

 

11. Environmental, Social and Gender Impact Assessment 
 

11.1.Environmental aspects 

 

Special attention is paid by the company to environment protection. The company has analyzed 

possible negative influence of the object to the environment and got the following result. 

An Environmental Impact Assessment (EIA) is developed at the Project stage, which is most often 

carried out after the start of funding during the projects implementation in Ukraine. But having experience 

with the technological equipment proposed for use in this project, and conducting environmental 

assessments of similar projects, we can draw the following conclusions about the environmental impact 

of the project. 

The main impact on the environment during the operation of the object will be on the air. The source 

of air pollution will be the chimneys of the boilers located in this area. 

To clean the flue gases that will be formed during the combustion of alternative fuel, a 3-stage 

cleaning will be used: by automatic regulation of the combustion process; cleaning in a multicyclone; 

cleaning in an electrostatic precipitator, manufactured by “R&R Beth LP” company (USA). 

Use of modern steam boiler manufactured by Hurst Boiler (USA) (6 MW of electric power) and a 

flue gas cleaning system manufactured by “R&R Beth LP” (USA) provide compliance with the maximum 

permissible concentrations (MPC) in emissions in accordance with the Order of the Ministry of 

Environmental Protection of Ukraine №309 of June 27, 2006 " On Approval of Technological Standards 

of Permissible Emissions from Air Pollutants " and the Law " On Atmospheric Air Protection". 

According to the Technological Standards of the above-mentioned order, the MPC emission 

standards are defined as the limit mass concentration of the pollutant in the dry exhaust gases, reduced to 

normal conditions and for sources with a heat output up to 50 MW are:  

 Fuel  Particulate matter, mg/m3  SO2, mg/m3  NOx, mg/m3  CO, mg/m3  

Solid fuel  50  500  500  250  
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Use of modern steam boilers (produced by Hurst Boiler - USA) and gas cleaning system (produced 

by R&R Beth LP - USA-Germany) will provide the following emission indicators:   

 Particulate matter, mg/m3  SO2, mg/m3  NOx, mg/m3  CO, mg/m3  

30 or less  150 or less  160 or less  130 or less  

 

According to preliminary calculations, the maximum surface concentrations of pollutants, taking 

into account background concentrations, will not exceed 1 MPC at the boundary of residential buildings 

and sanitary protection zone. According to Annex №15 SSR (State Sanitary Regulations) №173-96 for 

such objects that are being designed, the sanitary protection zone (SPZ) is 300 m. There are no residential 

buildings at a distance of 300 m from the object. 

The sound pressure level from the operating boiler at the border with the residential sector is within 

the norms, does not exceed 45 dB (according to the State Sanitary Rules №173-96). The noise level on 

the territory of the enterprise does not exceed 80 dBA according to the State Sanitary Norms 3.3.6.037-

99. These estimates are based on the previous experience of using “Hurst Boiler” boilers in Ukraine. 

Water supply and sewerage of the object will be centralized with connection to the existing 

networks. Water supply and sewerage will be carried out within permitted volumes. The object provides 

for a recirculating water system, which will allow the rational use of water resources. 

During the operation of the object, waste will be generated: municipal solid waste, ash, dust. Waste 

will be collected separately, stored at specially designated places and transferred for disposal in 

accordance with the legislation of Ukraine. 

The territory of the object will be asphalted to avoid soil contamination. Rainwater from the site 

will be collected, treated in local wastewater treatment facilities and used for irrigation of the area or 

discharged into the sewer. 

Considering the low concentration of pollutants in the surface layer of the atmosphere (1 MPC), 

ecosystems located near the object will not be affected during its operation.  

The equipment operation will not have a negative effect on the health, morbidity, living conditions 

of people and, in general, on the surrounding social environment. The safety for the population life on 

levels of chemical and noise exposure is guaranteed. The socio-economic necessity of the planned 

activities is aimed at saving fuel and energy resources in the generating electricity process through the use 

of existing alternative fuels in regions and districts. In addition, due to the difficult economic situation 

due to the COVID pandemic and the introduction of quarantine, a significant number of existing 

businesses were forced to restrict or suspend economic activities. The situation is especially complicated 

in rural areas. Therefore, the construction of a new enterprise in this region will have a very important 

socio-economic effect: reducing unemployment, increasing taxes to the local municipal budget. 

 

 

11.2. Standardization of operational processes 
 

The implementation of all operational processes at the enterprise will meet the requirements of 

Ukrainian legislation, Orders of the relevant Ministries, the requirements of the “State Service for Mining 

Supervision and Industrial Safety of Ukraine”, job descriptions and instructions for technological 

equipment provided by manufacturers.   

 

11.3.  Gender aspects 
 

Ukraine has made considerable legislative progress with regard to gender equality. At the national 

level, in addition to the equality commitment enshrined in the Constitution, there is a law “On ensuring 

equal rights and opportunities for men and women”. Subsequently, regional programs have been 

developed and are in the process of being implemented. Nevertheless, genderbased discrimination and 

gender inequality in the world of work continue due to persistent gender stereotypes, a lack of equal 
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opportunities and women’s greater vulnerability to multiple forms of discrimination, which are to be 

observed mainly in access to employment, career advancement and remuneration. 

The company undertakes to conduct its activities in accordance with the legislation of Ukraine, to 

create working conditions that allow women and men to conduct labour activities on an equal footing, 

providing workers with the possibility of combining work with family responsibilities, securing equal 

wages for women  and  men given the same qualification and working conditions. Also, the company 

undertakes provides for equal rights and opportunities in job placement, career advancement, skills 

improvement and retraining, social protection and the conclusion of collective agreements. This project 

provides a staffing table in which both women and men can work, if their qualifications correspond to the 

position occupied.  

 

  

11.4. Social aspects 

The project involves the creation of 45 jobs at the power plant. This will give a huge impetus to the 

social sphere of the region, since it will contribute not only to the payment of direct salaries, but also 

replenish local budgets, make it possible to create additional places for connected enterprises and 

industries, which in the final account should improve the quality of life for residents of the region. 

 

 

 

 

 

 

 

12. Conclusions  
 

1. The project is extremely relevant for Ukraine, taking into account the low efficiency of biomass use in 

Ukraine.  

 2. The project is associated with high environmental risks, however, the incineration of  biomass can be 

environmentally safe if installed with a fairly expensive and modern treatment system. The developer 

informs about the modern cleaning system and carried out an environmental impact assessment and the 

results indicate the control of environmental pollution and minimization of existing risks. Emissions 

should not exceed the maximum permissible levels.   

 3. The project involves working with advanced and proven manufacturers of main equipment.  

 4. The project is ready to attract an investor, it has all the necessary documents to start construction and 

implementation. 

 5. The project considered two scenarios for the implementation of the project - taking into account the 

green tariff until 2030 and holding an auction.  

 6. The commercial attractiveness of the project is high. This provides a fast return on investment.  

 7. The project is scalable and can be offered for almost every city in Ukraine. 

 

 


