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The purpose of the work is to study the peculiarities of starting the production (generation) of biomethane in Ukraine, as well as 
to substantiate the economical features and the possibility of connecting the biomethane generation center to gas distribution 
networks in the regions of Ukraine. The methods used to study the specified problem are analytical; comparative; theoretical;  
empirical; systemic; functional; economic and sociological possibilities of application. The production and practical use of 
biomethane in various production processes of farms, as well as for its consumption by the population for domestic purposes, will 
contribute to a significant reduction in energy costs. It will contribute to increasing the energy independence of biomethane 
consumers, as well as the formation and further development of new (regional) enterprises specializing in biomethane 
production. The results of the research consist of: a thorough study of the concept of biogas and biomethane, raw materials and 
production technology; technical and economic justification for the construction of a biomethane plant; comparison of the cost 
of production and sale of electricity and biomethane from biogas; the regulatory and legal aspect regulating the processes of 
registration, maintenance of the plant, as well as further trading of biomethane; ways and conditions for connecting biomethane 
producers to gas distribution networks in the regions of Ukraine. All the research results listed above will contribute to the start 
of biomethane production in the regions of Ukraine. Summarizing the outlined features of connecting biomethane producers to 
gas distribution networks, the following aspects are worth noting: 1. Operators of gas distribution networks will not buy 
biomethane directly from producers. After all, the biomethane producer must find a supplier in Ukraine or abroad, or the 
producer can sell biomethane directly to an industrial consumer. In this case, a supplier's license, or the producer's consumption 
of biomethane is required. 2. The high level of natural gas prices is increasingly forcing large consumers to look for alternatives 
to natural gas. Therefore, for agricultural producers, this production cycle is closed. The high level of natural gas prices allows 
biomethane projects to have a high level of profitability. The process of decarbonization requires abandoning fossil fuels and 
replacing them with clean, new types of energy, including biomethane. 3. Biomethane compared to electricity. Today, the level of 
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payment for electricity from the state under the "green" tariff is 30-40% of the total level of payment. The state limits payments 
and reduces opportunities to receive a "green" tariff, valid until 2029, and every year the rates are lower for new facilities. 
Keywords: Biomethane, biogas, hydrogen, biomass, gas distribution networks, connection to gas distribution networks. 
 
Мета роботи полягає у дослідженні особливостей започаткування виробництва (генерації) біометану в Україні, а 
також обґрунтуванні економічних особливостей та можливості підключення центрів з генерації біометану до 
газорозподільних мереж в регіонах України. Методи, що було застосовано для дослідження зазначеної проблематики: 
аналітичний; порівняльний; теоретичний; емпіричний; системний; функціональний; економічно-соціологічний. 
Виробництво та практичне застосування біометану у виробничих різного роду процесах господарств, а також для 
споживання його з боку населення в побутових цілях, сприятиме відчутному зниженню рівня затрат на енергоносії. 
В тому числі сприятиме підвищенню рівня енергетичної незалежності споживачів біометану, а також утворенню 
та подальшому розвитку нових підприємств (регіональних), що спеціалізуються на виробництві біометану. 
Результати дослідження полягають у: ґрунтовному дослідженні поняття біогазу та біометану, сировини та 
технології виробництва; техніко-економічному обґрунтуванні для будівництва біометанового заводу; порівнянні 
вартості виробництва і реалізації електроенергії та біометану із біогазу; нормативно-правовий аспект, що 
регламентує процеси з реєстрації, обслуговування заводу, а також подальшої торгівлі біометаном; шляхи та умови 
для підключення виробників біометану до газорозподільних мереж в регіонах України. Усі перелічені вище результати 
дослідження значною мірою сприятимуть започаткуванню виробництва біометану в регіонах України. 
Узагальнюючи окреслені особливості підключення виробників біометану до газорозподільних мереж, варто 
зазначити наступні аспекти: 1. Оператори газорозподільних мереж не купуватимуть біометан безпосередньо у 
виробників. Адже виробник біометану повинен знайти будь-якого постачальника для продажу в Україні, за кордон, або 
виробник може продавати біометан промисловому споживачу напряму. В такому випадку необхідна ліцензія 
постачальника,або ж особисте споживання виробником біометану. 2. Високий рівень цін на природний газ все більше 
змушують великих споживачів шукати варіанти заміщення природного газу. В свою чергу, для агровиробників цей 
цикл виробництва є замкнутим. Високий рівень цін на природний газ дозволяє біометановим проєктам мати високий 
рівень рентабельності. Процес декарбонізації вимагає відмови від викопного палива та заміни його чистими, новими 
видами енергії, зокрема й біометаном. 3. Біометан в порівнянні з електроенергією. На сьогодні рівень оплати за 
електроенергію з боку держави за «зеленим» тарифом складає 30-40% від загального рівня оплати. Держава обмежує 
виплати і скорочує можливості для отримання «зеленого» тарифу, який діє до 2029 року, і кожного року ставки все 
нижче для нових об’єктів. 
Ключові слова: біометан, біогаз, водень, біомаса, газорозподільні мережі, підключення до газорозподільних мереж. 

Introduction 

The production and practical use of biomethane in various production processes of farms, as 
well as for its consumption by the population for domestic purposes, will contribute to a significant 
reduction in energy costs. It will contribute to increasing the energy independence of biomethane 
consumers, as well as the formation and further development of new (regional) enterprises specializing 
in biomethane production.  

The analysis of modern foreign and domestic research and publications shows the great interest 
of researchers, students, and practitioners in the production, generation, and distribution of 
biomethane, including S. Galyant [1, 2, 14], M. Korotya [15, 17], V. Lagodienko [4], O. Novosad [1, 6, 16], 
V. Kupchak [3, 4, 5, 19], K. Pavlov [2, 3, 6, 7, 13], O. Pavlova [2, 3, 6, 7, 18], V. Romaniuk [8, 9, 11, 20]. 
However, as already mentioned, there needs to be more attention to the technological processes of 
biomethane generation and the possibilities and modeling of processes. 

Determination of the purpose and goals of the research 

The purpose of the work is to study the peculiarities of starting the production (generation) of 
biomethane in Ukraine, as well as to substantiate the economical features and the possibility of 
connecting the biomethane generation center to gas distribution networks in the regions of Ukraine. 

Presentation of the main research material 

Concept of biogas and biomethane, raw materials, and production technologies. 
Biogas and biomethane: concepts and differences. It is known that biogas is obtained by 

anaerobic fermentation of biomass, without access to oxygen and with the participation of 
microorganisms. 

Biomethane has purified biogas to biomethane quality. The purification process occurs through 
membrane separation, physical, water, and chemical absorption, or cryogenic purification (Table 1). 

It should be mentioned that following the Code of Gas Distribution Networks, the term "natural 
gas" covers biogas, or other types of alternative sources, which meet the natural gas standards according 
to their physical and chemical properties. 

The primary sources of raw materials to produce biomethane. 
The primary sources of raw materials to produce biomethane include (Fig. 1): 
- food industry waste, including molasses, pulp, whey; 
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- manure, droppings; 
- solid household waste; 
- livestock waste; 
- corn silage; 
- nutritious remains, including straw, husks, and leaves; 
- sewage. 
Corn silage in the countries of the European Union is 

not considered waste from which it is possible to produce 
biomethane. In other words, the production of biomethane 
from this material can only be carried out with clear 
restrictions in the percentage ratio for sale under "green" 

certificates. 
Biogas and 

biomethane production 
technology. 

We offer an over-
view of the most practical 
production cycles from two 
groups of raw materials: 

1st group. Wood 
(forest industry waste). 
Forest and agricultural 
waste, wood biomass, and 

solid renewable fuel can be used as raw materials. The technological production process occurs in 
pyrogasification (pyrolysis combined with gasification in the absence of oxygen). As a result, synthesis 
gas is formed (can be used to produce thermal energy), from which, because of the application of various 
technological solutions, hydrogen is separated, and, because of purification (methanization), 
biomethane (can serve as fuel for vehicles, and can also be pumped into gas networks) (Fig. 2). 

 
 
 
 
 
 

Fig. 2. Technological process of hydrogen and biomethane production, [10] 
2nd group. Silage, manure, etc. (waste from the agricultural industry). Manure, agricultural, and 

food industry waste can be used as raw materials. The technological process of production takes the 
form of methanization (anaerobic). As a result, digestate and biogas are formed (can be used for heat 
energy production), and because of cleaning, biogas turns into biomethane (can serve as fuel for vehicles 
and can also be pumped into gas networks) (Fig. 3). 
 
 
 
 

 

Fig. 3. Technological process of biogas and biomethane production [10] 
Anaerobic biogas production and biomethane purification is the most common production 

technology. Biogas and biomethane production are carried out at the facilities of the biogas plant. As a 
rule, livestock manure, various crops, agricultural waste, and the organic fraction of solid household 
waste are used as raw materials. As a result of the processing of raw materials, therefore, digestate is 
formed as a high-quality fertilizer. Biogas is the main product that can be produced from specified raw 
materials. It is effective for generating thermal and electrical energy. 

In the case of further purification of biogas, it is possible to obtain biomethane, an effective 
energy carrier for use in gas networks and vehicles. 

Today, a noticeable increase in the popularity of biogas plants in Ukraine, from 21 units in 2017 
to 60 units in 2021 (Fig. 4). 

Production technology 
1. Pyrogasification (pyrolysis in 

combination with gasification in the 
absence of oxygen); 
2. Synthesis gas; 

3. Purification / methanation; 

Raw 
1. Wood biomass 
2. Forest and 

agricultural waste 
3. Solid renewable fuel 

Finished 
product 

1. Hydrogen; 
2. Biomethane 

Direction of use 
1. Synthesis of gas - production of 

thermal energy; 
2. Biomethane can be injected into 
gas networks and can also be used 

as fuel for vehicles 

Production technology 
1. Methanization (anaerobic); 

2. Methane tank; 
3. Cleaning; 

Raw 
1. Agricultural waste; 
2. Food industry 

waste; 
3. Dung. 

Finished 
product 

1. Digestate; 
2. Biogas. 

Direction of use 
1. Biogas – heat energy production; 
2. Biomethane can be injected into 
gas networks and can also be used 

as fuel for vehicles 

Table 1. Physico-chemical 
parameters of biogas and 

biomethane, [10] 
PCP Biogas Biomethane 

Methane (CH4) 50-70% 95-99% 
Carbon dioxide 

(CO2) 
25-50% 0,1-4% 

Oxygen (O2) Up to 2% Up to 1% 

Feature 

It is used to 
produce 

electricity and 
thermal energy 

Can be 
pumped 
into gas 
networks 

 

 
Fig. 1. Main raw material sources for biomethane production, [10] 
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Fig. 4. Dynamics of the popularity of biogas plants in Ukraine for 2017-2021 [10] 
The margin of production and sale of 1000 cubic meters of biomethane is at a reasonably high 

level. Our calculations showed that the selling price of biomethane is from $ 500 US per 1000 cubic 
meters and is profitable at a relatively low cost. The average cost of biomethane production is about 
200-500 dollars US per 1000 cubic meters. 

Financing of biomethane production projects is currently carried out at the level of strategic 
investors, investment funds, and banks. The first category includes: European Bank for Reconstruction 
and Development; International Finance Corporation; Nordic Environment Finance Corporation. The 
second category includes: Dragon Capital; Horizon Capital; ICU; UFUTURE. The third category includes: 
Ukrgasbank (financing of investment in eco-projects); Raiffeisen BANK (lending to farmers); KFW 
(German State Bank. Financing of energy efficiency programs). 

The cost of the resource itself is also essential for biomethane production. Generalized indicators 
of the resource cost are shown in Fig. 5.   

 
Fig. 5. Market value of raw materials for biomethane production, 01.01.2022 [10] 
The results of the study showed that the market value of raw materials used for biomethane 

production is 5-40% of the production cost. 
Thus, summarizing the results of the study, the following conclusions were formed: 
1. The constant availability of raw materials within a radius of up to 50 kilometers (as a waste 

product) from the processing site is a key condition for the plant's economy. 
2. Corn silage is not considered as a waste in the European Union, and biomethane production 

can be limited in percentage relative to the content, at least, for further sale abroad. 
3. 200-500 euros per 1000 cubic meters of biomethane is the average cost of production in 

Ukraine (subject to the purchase of raw materials on the market). 
4. 150-400 euros per 1000 cubic meters of biomethane is the cost of using own raw materials as 

a waste product. 
5. Selling price from 600 euros per 1000 cubic meters of biomethane. This offer is beneficial for 

producers. 
6. Biomethane production is 22-3 times more profitable than electricity. 
7. 1 MW of electricity is equal to 2.8 MW of gas. 
Terms of connection of methane producers to the gas distribution networks of Ukraine. Thus, 

following the content of Article 19 of the Law of Ukraine "On the Natural Gas Market", biogas producers 
or other types of gas from alternative sources have the right to gain access to gas transmission and gas 
distribution systems, gas storage facilities, LNG plants and to connect to gas transmission and gas 
distribution systems, subject to compliance with technical and safety requirements following the law 
and provided that biogas or other types of gas from alternative sources by their physical and technical 
characteristics comply with the regulatory legal acts on the natural gas market. 

Therefore, following the content of paragraph 2 of paragraph 5 of Section 3 of the Code of Gas 
Distribution Networks of Ukraine, the relationship of the Gas Distribution Network Operator with gas 
producers and producers of biogas or other types of gas from alternative sources, whose facilities are 
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connected to gas distribution networks, as well as with adjacent gas distribution network operators, are 
regulated by a technical agreement on the terms of acceptance and transmission of natural gas by gas 
distribution networks, which is concluded with them following the requirements of Chapter 2 of Section 
4 of this Code. 

Facilities (installations) of 
gas production enterprises and 
producers of biogas or other types 
of gas from alternative sources, 
which intend to join in order to 
transfer the gas produced by them 
to gas distribution networks, 
should be connected taking into 
account that the gas produced by 
them at the point of its transfer to 
gas distribution networks will 
meet the standards for natural gas 
within the code of gas distribution 
networks by its physical and 

technical characteristics. Moreover, the place of gas transmission should be equipped with specialized 
appliances that continuously monitor the dynamics of physical and chemical parameters of gas and 
avoid production losses. 

After agreeing on 
the procedure for the ex-
ternal gas supply project 
and its cost component 
within the framework of 
the current legislation, 
the gas distribution net-
work operator sends to 
the customer an addi-
tional agreement on the 
connection contract wit-
hin ten working days, 
specifying the term of 
service provision. The 
cost of the point of con-
nection is established 
following the methodo-
logy for setting fees for 
the services of gas trans-
mission and distribution 
systems approved by the 
regulator. Thus, based on 
the peculiarities of the 
formation of the biome-
thane market in Ukraine, 
as well as the possibility 
of connecting biome-
thane producers to gas distribution networks, we proposed a standardized and precise algorithm of 
mutual actions with customers (biomethane producers), as well as potential investors (Fig. 6); the 
procedure and sequence of actions for connecting biomethane producers to regional gas distribution 
networks (Fig. 7). 

Conclusions and prospects for further investigations 

Summarizing the outlined features of connecting biomethane producers to gas distribution 
networks, the following aspects should be noted: 

 
Fig. 6. Standardized process of the sequence of interaction 

between biomethane producers and regional gas 
distribution network operators [10] 

 

 

1 •Appeal

2 •Consultancy

3 •Calculation of connectivity

4 •Signing a cooperation agreement

5 •Construction of networks, as well as connection points (connection)

6 •Support until the start of biomethane

7 •Service

 
Fig. 7. Procedure and sequence of actions to connect biomethane 

producers to regional gas distribution networks [10] 

Conducting preliminary consultations with the customer, as well as calculating 
the possibility of connecting to the network

The signing of the Agreement on the provision of engineering and consulting 
services in construction between the regional operator of gas distribution 
networks and the producer of biomethane

•assessment of project implementation;
•organization of obtaining technical conditions;

1. Pre-project stage

•organization of the equipment procurement procedure, topographical and 
geodetic surveys
•organization of execution and approval

2. Design stage

•organization of construction and large-scale works of gas supply networks;
•implementation of the author's and technical supervision of the 

construction of gas supply networks

3. Construction stage

•representation of the customer's interests in the commission of completed 
construction facilities, during the connection to gas distribution networks, 
during start-up and adjustment works, organization of the conclusion of a 
contract for maintenance and a technical agreement on the conditions of 
acceptance and transfer of gas.

4. Stage of commissioning
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1. Gas distribution network operators will not buy biomethane directly from producers. After 
all, a biomethane producer must find a supplier in Ukraine or abroad, or the producer can sell 
biomethane directly to an industrial consumer. In this case, a supplier's license or personal consumption 
by the biomethane producer is required. 

2. What exactly is the biomethane itself? High natural gas prices are increasingly forcing large 
consumers to look for options to replace natural gas. For agricultural producers, this production cycle 
is closed. The high level of natural gas prices allows biomethane projects to have a high level of 
profitability. The process of decarbonization requires abandoning fossil fuels and replacing them with 
clean, new types of energy, including biomethane. 

3. Biomethane compared to electricity. Today, the level of payment for electricity from the state 
at the "green" tariff is 30-40% of the total level of payment. The state limits payments and reduces the 
opportunities for obtaining a "green" tariff, which is valid until 2029, and every year the rates are getting 
lower for new facilities. 
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