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Preface 

Europeans shivered as gas supplies were cut in 2007 in the dead of winter. Currently, the EU depends 

on energy imports for over 50 % of its consumption, a figure that could reach 70 % by 2030. Growing 

energy demand, high costs in energy supplies and risky suppliers make it quite clear that these 

dependencies will have tremendous effects on European economies in the nearer future. 

Considering the world economic crisis it becomes imminent that Europe strives to reduce these 

dependencies in medium- to long-term. 

There is great and at this time undeveloped potential in decentralized energy production from 

renewable resources – both, through the usage of biogas as fuel and as basic resource for feeding 

into the available gas grids. Developing these capabilities is the key to reduce dependencies on 

imported energy resources and further improve Europe´s leadership position within these key areas 

of innovation. The availability of established regional gas grid in connection with new biogas - biogas 

upgrading technologies and - methodologies are important elements of combining current 

infrastructure with new application fields to further improve profitability of existing biogas plants. 

However, different environments (legal, economic and technical), shortages on qualified and 

specialized human resources (planning, operation and maintenance) as well as several regional 

factors (available resources and logistic) have to be considered to rate and improve certain aspects of 

the biogas process chain.  

The aim of this concept is primarily to provide a guide to the actual planning of Biogas-upgrading 

facilities (biomethane production) and therefore it is aimed in particular to project developers and 

policy makers. Therefore, some providers have been contacted as well as if possible some reference 

plants were visited and examined to check the manufacturer information. 

The concept is written in support of the CENTRAL EUROPE project SEBE (Sustainable and Innovative 

European biogas Environment). The authors thank the project management and every involved 

project partners, who gave valuable advices and suggestions during the preparation of the concept. 
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Summary 

In recent years, electricity generation was the primary utilization path of biogas in Europe. This 

situation was mainly influenced by the existing supporting schemes (e.g. fixed feed-in tariffs for 

electricity). However, most biogas plants do not have a utilization path for the waste heat which is 

also produced by the combined heat and power unit (CHP). This is a huge economic and ecological 

problem. 

On the contrary, a natural gas grid in the vicinity of a biogas plant offers a totally new utilization path 

for the produced biogas. Using adapted gas upgrading technology, biogas can easily be upgraded to 

biomethane which then can be fed into the natural gas grid. This means biomethane can be stored 

and transported through the already existing gas grid infrastructure. It has no longer to be used on 

the site of the biogas plant. Furthermore, biomethane can be used for a variety of applications like 

heating purpose, electricity generation and also as vehicle fuel. Hence, biogas upgrading and grid 

injection is the most valuable option for this type of renewable energy. 

The biogas plant in Bruck/ Leitha generates electricity which is fed into the public electricity grid. The 

produced heat is fed into the local district heating grid which highly increases the overall efficiency. 

Nevertheless, as the biogas plant is located to a natural gas pipeline the operator wants to solely 

produce highly valuable biomethane. Therefore the entire biogas plant has to be adjusted to gas 

upgrading, which leads to certain legal and technical challenges: 

1. First of all the technical and legal framework for a grid access has to be clarified. As the 

expected amounts of biomethane are way too much for the local natural gas grid during 

summer month it is necessary to build a high pressure compressor which enables the 

biomethane fed into the natural gas pipeline. Therefore costs and control tasks have to be 

clarified in cooperation with the legal grid operator. 

2. To meet the high quality requirements of the grid operator the biogas plant in “Bruck an der 

Leitha” wants to use a membrane technology. According to this method there are only two 

manufactures in Europe. It is necessary to determine which method is suitable for the biogas 

plant Bruck. 

3. At the moment the biogas plant produces the necessary electricity and process heat by itself. 

After conversion this is no longer possible. Therefore it is necessary to design a special 

heating concept for the whole plant. In this context the additional costs for heating should be 

reviewed via the biogas plant operator of Biogas Bruck/ Leitha. 
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1. PROJECT AIMS 

1.1 Basic information about the CENTRAL EUROPE and SEBE-project 
 

The CENTRAL EUROPE is an EU programme that encourages transnational cooperation among the 

countries of Central Europe to improve innovation, accessibility and the environment and to enhance 

the competitiveness and attractiveness of cities and regions. 

The SEBE Project aims at coordinating further development of biogas utilization, technology and 

transnational competence knowledge centre within the CENTRAL EUROPE programme area. The 

project´s transnational approach establishes a common understanding of possibilities, policies and 

frameworks throughout the programme area and coordinates these frameworks and researches 

through the Transnational Knowledge Management (TKM). SEBE also addresses the training and 

education suppliers of biogas facilities, plant operators and technical suppliers of biogas equipment. 

In order to cover the entire scope of the biogas issue, the SEBE project will also address the political 

aspects of cross border biogas opportunities. The Future European Biogas Utilization and Policy 

Action Plan (FEBAB) will project the specific research findings in the field of legal, economic and 

logistical as well as financial frameworks available towards the transnational policy and regulatory 

framework development.  This should induce an on-going transnational coordination process toward 

alignment of the currently available or developing frameworks, policies and regulations. This cross-

border cooperation, business development and innovation process will create additional research 

and cooperation opportunities, future biogas plants, jobs and better education for all people in the 

Central Europe region. 

According to these conditions the “Conversion-Concept Paper” will hopefully find many recipients 

and give as much as possible stakeholders the opportunity to get in touch with the research findings 

on the topic of converse a biogas plant from power and heat production to biogas-upgrading 

technology. 
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1.2 Basic information about the conception – biomethane upgrading at 

BGA Bruck 
 

Regional Biogas Concept of “Roemerland Carnuntum” 

The regional energy concept of the Energiepark Bruck indicates for biomass applications several 

potentials1. 

 ha kWh/ha kwh 

Silo Maize (Biogas) 2.307 60.000 138.423.360 

Wheat, corn maize 

(Ethanol) 

700 14.500 10.150.000 

Rapeseed 931 14.000 13.413.000 

Table 1: Renewable Resources for Energy Production, 2008 

Because of an already existing high intense agriculture in this region this potential can´t be used for 

biogas plants only. Several ideas for biogas out of energy crops are discussed on a regular basis but 

political framework and substrate price variations on the world market lead to no current biogas 

project realizations. 

One research topic about the feasibility of catch crops was done and finished at the end of 2012. First 

results have shown catch crops are an alternative resource but are highly dependent on good 

weather conditions and intense willing of the farmer.   

General objectives 

The main objectives of the „Central Europe program” can be briefly summarized as the support for a 

sustainable energy system. A crucial importance is laid on the increase of renewable energy sources. 

The use of biogas is one aspect of the future energy mix. In the context of the present study 

processes of feeding biogas into existing gas networks is examined as it is nearly formulated in the 

“Central Europe" program demands. Within the supply of biogas required fossil natural gas demands 

will be decreased. Feeding biogas into the existing gas networks has additional advantages in 

decentralised production and consumption of energy. The opportunities are even higher when 

resources are used with certain efficiency and according to regional requirements. Feeding biogas 

into the grid is sharing of value in the region through the participation of potential substrate 

suppliers or even through regional associations, for example as a business consortium. Furthermore, 

the use of biogas reduces greenhouse related emissions an also reduces negative environmental 

                                                           
1
 Energiekonzept Römerland Carnuntum, 2012 
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effects. Biomethane is an individual and decentralized energy system and characterized by 

adaptability and regional integration.  Analyse of the Austrian gas network and economic system 

should also be in focus. 

Target Groups 

The results should be carried out to the public but especially also to gas grid operators, research 

facilities and engineering companies. During preparation different stakeholder from the Austrian Gas 

Grid should be contacted and involved into information procurement. Potential stakeholders are 

companies like ECONGAS or the “Biomethane Rhegister Austria”. If there could be made contacts to 

national research facilities the output value is highly increasing.  The Final study should be presented 

on the national biogas conference in Linz 2012 [BIOGAS 12]. Afterwards also workshops could be 

lectured to reach a wide range of expert audience and space for discussions. 

Perspectives 

This concept is a prefeasibility study. Further studies should focus on detailed economics and 

improving legal framework. Lot of public relation work is necessary to reach general public 

acceptance on the field of natural gas for mobility. 
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2. INTRODUCTION 

Biogas is a natural gas produced from microorganism during anaerobic digestion of organic sources. 

It contains of several different gases like methane, carbon dioxide, hydrogen sulphur, water vapour, 

ammonia, nitrogen and some trace gases. This gas can be used in Combined Heat and Power Engines 

(CHP) after produced in industrial fermenter at a biogas plant. In additional use biogas can be 

upgraded in different steps to biomethane, which is the removing of nearly every gas component 

except methane (CH4). The resulting product is similar to natural gas and considered to be 100% 

renewable. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Overview Biomethane pathway 

The market and the development of biomethane all over Europe vary widely. According to installed 

upgrading technology there are some well developed countries like Sweden, Germany and Austria, 

which have certain experience in biomethane to grid injection. But there are also some countries 

with less experience in this field, which mostly depends on political support and different political 

and economic targets and ambitions on the topic of renewable resources. While Germany strongly 

supports biomethane to grid injection, Sweden mainly forces biomethane as biofuel. On the other 

hand the U.K. and Netherland are establishing heat markets on biomethane. 

Apart from the availability of organic substrate for biogas production and the choice of appropriate 

technology, political awareness and appropriate legal framework are essential for development of 
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biogas technology. Therefore this report and concept addresses major issues that are essential for 

the success of the biomethane technology: 

- Technical and legal framework have to be clarified 

- Clarifying gas quality requirements with grid operator 

- Developing heating concept for biogas plant 

 

2.1  Status quo in Austria – biogas plants and biomethane upgrading 
 

Austria has a long tradition on biogas production. More than 20 years ago the first agricultural biogas 

plant using liquid and solid animal manure emerged. Before the millennium several other plants 

emerged using energy crops or grass silage as substrate. In the year 2001 the Austrian Green 

Electricity Act introduced a nation-wide feed-in tariff for about 13 years. Until 2007 about 300 plants 

with a total of 90 MW power have been erected. 

 

Figure 2: Development of green electricity planzs in Austria [E-Control 2012] 

Subsequent amendments of the Green Electricity Act did not lead to a comparable market activity, 

the biogas market slowed down and today we can count about 300 agricultural biogas plants, 25 

industrial anaerobic digestions plants, 134 sewage gas plants and 14 landfill gas plants in operation.  
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In 2005, the first biomethane project at pilot plant scale was implemented. Today there are nearly 10 

plants that upgrade biogas to biomethane. The feed in tariffs for electricity from biomethane are 

considered to be less attractive. Therefore the gas is most commonly used in space heating and in 

the transport sector. Nevertheless most biogas upgrading facilities are pilot and research plants and 

financed through different funding programmes. Biogas initiatives which go for the biomethane 

pathway have to face tough market conditions and the lack of political backing. 

 

Location Years of 

Commissioning 

Operator 

 

Upgrading 

Technology 

Capacity of 

biomethan 

production [Nm³/h] 

Pucking  2005 OÖ Gas-Wärme GmbH PSA 6 

Bruck an der Leitha 2007 Energiepark 

Bruck/Leitha 

Membrane 

Technology 

100 

Margarethen am 

Moos 

2007 EVM CNG Filling station  

Schwaighofen bei 

Eugendorf 

2008 Graskraft Reitbach PSA 40 

Loeben  2010 LE Gas Amine Scrubber 125 

Engerwitzdorf 2010 Naturgas 

Engerwitzdorf GmbH   

Amine Scrubber 125 

Asten Linz 2010 Linz AG Water Scrubber 380 

Wiener Neutstadt 2011 EVN Membrane 

Technology 

120 

Steindorf 2011 Salzburg AG PSA 150 

Table 2: Austrian biomethane projects 

 

2.2 Political targets, natural gas infrastructure and consumption 
 

In Austria the share of renewables in final energy consumption in 2010 is 31%. This percentage is 

expected to increase in Austria in accordance with the Directive 2009/28/EC on renewable energy 

sources by 2020 to 34%. As part of the energy and climate package, Austria has also obligated by 
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2020, to reduce greenhouse gas emissions in sectors not subject to emissions trading by at least 16%, 

and increase energy efficiency by 20%2. There are no specific targets defined for biomethane. 

Austria hosts inland resources of gas and covers about 15 % of its gas demand with national reserves. 

The remaining requirement is imported from the Russian Federation (51%), Germany (14%) and 

Norway (10 %). In total the Austrian gas grids have a length of approximately 39,500 km and because 

of its geographical location it has an important function as transporting system of imported natural 

gas towards destinations in Western Europe. 

The regional gas grids are mainly owned by private companies. The transportation grid is owned and 

operated by the OMV Gas GmbH. The company is technical operator of all trans-national high 

pressure grids, these are detailed as: Hungary-Austria-Gas-Pipeline (HAG), South-East-Pipeline (SOL), 

March-Baumgarten-Pipeline (MAB), West-Austria-Pipeline (WAG), Kittsee-Petrzalka-Pipeline (KIP), 

Penta-West-Pipeline (PW) and Trans-Austria-Pipeline. The distribution grid is operated by around 23 

different private enterprises.3 

 

Figure 3: Natural gas grid Austria [Source: E-Control 2012] 

 
                                                           
2
 www.umweltbundesamt.at [30.11.2012] 

3
 www.e-control.at [30.11.2012] 

http://www.umweltbundesamt.at/
http://www.e-control.at/


14 
 

2.3 Legal framework for biomethane grid injection 
 

The Directive 2003/55/EC of the European Parliament ensures that biomethane can be fed into gas 

grids in Europe. In point 24 it is stated "Member States have to ensure in accordance to the 

necessary quality requirements, that biogas and gas from biomass or other types of gas have to be to 

gain non-discriminatory access to the gas grids.4 

Biogas plant operator in Austria who wants to inject biomethane can either use the existing natural 

gas network or building a local supply for the gas grid (micro grid). The input of landfill gas or sewage 

gas into the public network is currently not generally permitted.  

2.4 Technical standards for Biomethane injection into the public gas grid 
 

To inject Biomethane into the gas grid certain technical requirements have to be fulfilled. The 

framework according to the grid access is determined in the following laws5:   

 The Austrian “Gaswirtschaftsgesetz” (Gas Industry Act) requires distribution companies to 

connect producers of biogenic gases on its network. The biomethane has to fulfil the 

"General conditions of the distribution network," which are defined quality requirements 

and determined in the guidelines G 31 and G33. 

 The Directive ÖVGW G31 (Austrian Association for Gas and Water) defines the quality 

requirements to ensure safe transportation of the Austrian gas network. Furthermore it 

determines the technical data of the burning gas. The quality criteria listed in the Directive 

are based on the properties of the imported gas. 

 The Directive ÖVGW G33 (Austrian Association for Gas and Water) applies the grid injection 

from regenerative processes into the gas grid of the regional operators. The directive defines 

the quality of renewable gases as well as the monitoring conditions. 

 ÖVGW Directive G 79 sets the requirements on odorization. If biomethane is fed into a grid 

containing odorized gas it must be odorized itself. 

An alternative to the biomethane injection into the public grid is the establishment of direct lines and 

local biogas systems which can be built entirely in addition to already existing local gas networks. 

It should be noted that in addition to the issues of grid access and the quality of biomethane in case 

of construction of a biogas plant as well as other federal-provincial law directives and regulations 

                                                           
4
 Directive 2003/55/EC, 2003 

5
 Gaswirtschaftsgesetz Österreich, 2013 



15 
 

must be considered. So between the federal states of Austria not all directives are the same. On 

provincial law divergences to federal directive are possible. This uneasy and diverse laws lead to 

further anxiety by the biogas plant planners and stagnation in biogas plant development. 

An overview of the general existing quality criteria according to directive ÖVGW G 31 are shown in 

table 3: 

Technical data and gas adding components  

Wobbe Index 13,3 – 15,7 kWh/m³ 

Caloric value 10,7 – 12,8 kWh/m³ 

Relative density 0,55 – 0,65 

Oxygen [O2] < 0,5 Vol. % 

Carbondioxid [CO2] < 2 Vol. % 

Nitrogen [N2] < 5 Vol. % 

Hydrogen [H2] < 4 Vol. % 

Hydrogen sulphur < 5 mg/m³ 

halogen compound 0 mg/m³ 

Ammonia [NH3] Technical free 

Table 3: Quality criteria according to ÖVGW directive G 31 [Source: ÖVGW 2001] 

 

In the "General distribution system conditions" specified quality requirements "Technical 

Regulations" are regulated at chapter 6 of "Other Market Rules". The gas properties mentioned 

therein must fulfil the criteria of Directive ÖVGW G31, May 2001 edition. In other words: if you want 

to feed biogas into the grid in Austria, you can do that, but the quality requirements (created for 

natural gas) ÖVGW Policy G31 must meet. In addition, the requirements of the Directive ÖVGW G 33, 

which prescribes essentially measures for quality monitoring, have to be met. 

 

2.5  Supporting Schemes according to biogas in Austria 
 

The most important supporting schemes in Austria are the following: 

 Fixed feed-in tariffs for renewable sources (RES) according to the Austrian Green Electricity 

Act 

 Federal grants from Environmental Assistance and 

 Tax exemption for biomethane from mineral oil tax 
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In general the Austrian “Green Electricity Act” prescribes the remuneration for renewable sources. 

Basic Feed-in tariffs are: 

Plant conditions Tariff in ct./kWh 

up to 250 kW 18,50 

250 to 500 kW 16,50 

over 500 kW 13,00 

biogas from Co-fermentation with industrial 

waste streams 

minus 20 % 

bonus with efficient CHP 2,00 

Bonus with biomethane upgrading technology 2,00 

Table 4: Feed-in tariffs Austria 

The feed-in tariffs are granted for a period of 15 years, and the “Green Electricity Act” allows fellow-

up tariffs up to the 20th year of operation. Furthermore, to be eligible an annual fuel efficiency of 60 

% is required. If the biogas plant achieves even higher fuel efficiency, a CHP bonus of 2ct per 

kilowatt-hour can be granted.6 

Federal grants up to 25 % of the relevant investment costs for biogas plants as part of the 

“Environmental Assistance” are available as well as for cleaning, upgrading and injection installations. 

The grant doesn´t depend on the capacity of the facility or on the final usage of the biomethane. Due 

to the “Austrian Green Electricity Act” all nine Austrian federal states receive an annual budget of 7 

million € in total, which they can spend on investment grants for renewables energy, energy savings 

and efficiency installations. The subsidy provisions lie in the competence of the corresponding 

federal state.7 

2.6  Overview Austria - Biomethane pathways for plant operators  
 

Biogas plant operators who decided to become biomethane producer are confronted with an 

immense administration. First of all you have to meet different directive and laws, e.g. EU-Directives, 

“Gaswirtschaftsgesetz” or Austrian Electricity Act (just to name a few), as it is describe the chapters 

before. The next step would be interaction with the grid operator who is taking all physical grid 

injections. As plant operator you have to schedule your biomethane grid injection and deliver your 

plans weekly to the grid operator. The grid operator himself is responsible to assure technical 

requirements for grid injection, to conclude a contract and to manage all relevant biomethane grid 

                                                           
6
 E-Control, 2012 

7
 Ökostromgesetz Österreich, 2012 
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injection data. Next level would be the balance group authority and the balance group operator. 

Both are acting on gas grid level and are managing every gas related issues according to gas grid in- 

and output. Hereby the authority is working regional level and the balance group operator on 

national level. In Austria the relevant national institution is the AGCS (Gas clearing and settlement 

AG). Furthermore, these groups are dealing with scheduling, certificating gas amounts as well as 

managing balancing energy for total gas grid operation. 

 

Figure 4: Administrative pathways for biomethane producer [Source: Skupien 2012] 

The biomethane consumer and the administration “Ökostrom AG [Oemag]” are the last participants 

on the biomethane market. If you generate electricity out of biomethane you will receive a certain 

feed-in tariff which is promoted via the Ökostrom AG. Requirement for a feed-in tariff are 

biomethane certificates. Households, industries and power plants are the final consumers of gas 

products. But also gas filling stations are relevant consumers of biomethane. Further information 

about the administrative pathways are found at chapter 3.6 . 

3. METHODOLOGY AND STATE OF THE ART BIOMETHANE-UPGRADING 

3.1  From raw biogas to biomethane 
 

For the processing of raw gas from fermentative production three essential steps are necessary: the 

desulfurization, the drying of gas and CO2 separation. For this a variety of technologies is available 

that need to be linked with each other depending on technical and economic conditions and 
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accordance. The most important and most complex step is to capture CO2.  Figure 4 represents and 

shows possible steps for the processing of raw biogas.8 

 

 

Figure 5: Overview biogas upgrading processes 

 

The recovered biogas from fermentation can either be upgraded to natural gas-H (high gas quality) or 

natural gas-L (low gas quality). An important first step is the approximate desulfurization. Depending 

on the further process then also fine desulfurization and gas dehydration may be required. During 

the processing of natural gas H or natural gas-L quality the separation of CO2 is a major step. If the 

biogas is added to the existing natural gas as an additional gas stage can be omitted. As a final step, 

the calorific value has to be adapted by the addition of LPG (liquid petroleum gas) or while increased 

                                                           
8
 Urban, 2009 
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or decreased oxygen is added to adjust the quality of biomethane in the quality of the natural gas 

network. 

3.2  Desulphurization 

 

The available methods of approximate desulphurization can be distinguished in biological and 

chemical processes. 

Biological desulfurization 

The biological desulfurization is based on microorganisms that consume hydrogen sulphide. This 

procedure is only recommended for approximate desulphurization. 

Chemical desulfurization 

Chemical desulfurization is based on the addition of materials in the fermenter, which bind the 

sulphur. The chemical iron oxide is mainly used. 

During the procedure of approximate desulphurization not all of the sulphur is removed from the 

biogas with the result that it may be necessary to use fine desulphurization in the next processing 

paths or before the CO2 separation. Suitable processes for the desulfurization of the sulphur is the 

adsorption on activated carbon or zinc oxide. 

3.3 Gas drying 

 

For gas drying mainly adsorptive and condensation processes are used. 

Adsorptive gas dehydration process 

This method is based on water vapour accumulation on substances. (for example silica or 

aluminium). These substances are called granules and are placed in a fixed bed adsorber in the 

process and detract the water while biogas is circulating. 

DA granules must be regenerated after the adsorption. A distinction between cold and hot 

regenerating process have to be made. If the biogas plant will continuously feed into the grid, then it 

is necessary to use two separate fixed beds so first adsorber can be processed during the 

regeneration of the second adsorber. 
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Condensation Processes 

In this method, the biogas is cooled, whereby the contained water condenses. The water is taken 

before the next process trial and discharged. 

3.4 CO2-separation 

 

On the European market the pressure swing adsorption using water absorption is the most widely 

used method for CO2 capture. Other methods are in the pilot stage and are being intensely 

investigated. Below is a brief summary and brief description of selected procedures. 

Pressure Swing Adsorption (PSA)  

An adsorption refers to the annealing of molecules from a fluid to a solid surface. This effect is used 

in the PSA to remove the CO2 and trace amounts of gases from the raw biogas. Before CO2 

adsorption sulphur and hydrogen must be removed, since these substances can cause harm in the 

adsorption process to the used activated carbon. The separation of the water is done usually by 

cooling the raw biogas in the vicinity of the dew point. 

Water Scrubber (WS) 

The water scrubbing process is a physical absorption method. The crude gas is passed through a 

water-filled pressure vessel, wherein the present gases in the biogas can be absorbed by the water. 

Besides CO2, this method can also remove part of the hydrogen sulphide (H2S) and ammonia (NH3). 

Where the concentration of hydrogen sulphide in the raw biogas is too high, an upstream 

desulfurization is required. Subsequently, the gas after passing through the process has to be 

dehumidified before it can be used. 

Amine scrubbing (Gensorb, MEA, DEA) 

Amine scrubbing is a chemical absorption process and well known for natural gas cleaning processes.  

In contrast to the water scrubber, and the special process of “Genosorb” biogas in the gases is 

absorbed by the scrubbing liquid, especially by means of chemical reactions. A much higher loading 

of the washing liquid is possible and characterizes this process. Disadvantage of this treatment is its 

high overhead costs for disposal of the process resources. According to the chemical resource that is 

used for scrubbing different amine scrubbing systems have to be characterized which is done at 

Table 3. 
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Membrane technology 

Biogas treatment with membrane separation processes is again a physical process. Crude gas flows 

through a membrane layer which is virtually impermeable for methane. However CO2 and other 

trace gases will pass the membrane (semi permeability) with a pressure of 25 – 40 bar. The 

characterized membrane concentration is increased to the desired level. 

In the chart below you will find specific data to the different technologies: 

Criteria PSA WS Gensorb MEA DEA Membrane 

Process type physical physical physical chemical chemical physical 

Pretreatment necessary none none necessary necessary necessary 

Operating 

pressure [bar] 

4-7 4-7 4-7 pressureless pressureless 25 - 40 

Methane loss 3-10 % 1-2 % 1-4 % <0,1% <0,1% < 5% 

Methane content in 

product gas 

>96% >97% >97% >99% >99% 95 – 99 % 

Electricity consumption 

[kWh/Nm³] 

0,25 <0,25 0,24-0,33 <0,15 <0,15 

 

0,25 – 0,43 

Heat demand [°C] none none 55-80 160 160 none 

controllability in % of 

nominal load 

+/- 10-15 

% 

50-100% 50-100% 50-100% 50-100% 90 – 100 % 

references >20 >20 3 3 2 2 

Table 3: comparison of biogas upgrading technologies
9
 

 

For a proper comparison the following chart shows some advantages and disadvantages of each 

technology. Not only CO2 separation is considered but also H2O and H2S separation: 

Treatment Advantages Disadvantages 

Water Scrubber Relatively good experience, just 

sewages, no need of chemicals, no 

need of pre-desulphurization 

High need of water, high electricity 

consumption, methane losses 

Pressure Swing Adsorption dry method, no sewages, lot of 

references 

High electricity consumption, 

disposal of activated carbon, 

certain limits of H2S, methane 

                                                           
9
 GreenGasGrids, 2012 
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losses 

Membrane technology No need of expensive resources Relatively high electricity 

consumption, technology not well 

established 

Amine scrubber Standard proceeding in natural gas 

upgrading 

Expensive resources and disposal 

costs 

Gas drying with 

condensation process 

 At low dew point risk of icing 

Integrated biological 

desulphurization 

Inexpensive, simple process, sulphur 

usable as fertilizer 

Sulphur bacteria can´t handle low 

temperatures in winter  

External biological 

desulphurization 

High gas cleaning ability, adjustment 

of temperature is possible  

Biological systems are sensitive on 

different concentration 

Desulphurization with iron 

oxide 

good experience in waste water 

treatment 

Regeneration < 100 %, sulphur 

blocks pores, because of high 

retention times high towers are 

needed 

NaOH washer Good cleaning ability High resource and disposal costs 

activated carbon Good cleaning ability Activated carbon highly expensive 

as well as for disposal 

Table 4: comparison of advantages and disadvantages of different pre-treatment systems
10

 

 

According to its advantages the membrane technology was identified as the most practical and 

feasible solution at the biogas plant Bruck Leitha. A chemical NaOH washer is already installed at the 

biogas plant.  

3.5 Gas Feed-in 

 

The natural gas grid allows the use of biogas far away from the place of production. Following 

preparations are necessary: the feed-in takes place mainly via a compressor which raises the 

pressure level of the biomethane to the connected pressure of the gas pipeline. Requirement for the 

feed-in is that the quality of the biogas to be fed meets the gas requirements of gas standards and 

differs only in the quality standards. 

                                                           
10

 Theißing, 2006 
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In supply of biogas into the grid the different is made between exchange gas and auxiliary gas. The 

difference lies in the quality of the gases. Gas exchange may have the same quality standards as 

conventional natural gas and can replace it as a substitute. Additional gas in the composition is not 

equivalent to natural gas and can therefore only be added in part of the normal gas. 

According to geographical origin the quality of the available natural gases in Austria can be different. 

Therefore the characterized degree of preparation of the biomethane is different. 

Quality standards 

Natural gas is distinguished in "natural gas L (low)" and natural gas H (high) ". Natural gas H has a 

higher calorific value than natural gas L and is funded mainly in the CIS countries and the North Sea. 

L gas contains about 89% combustible gases (primarily methane, but small parts of ethane, propane, 

butane and pentane), while natural gas is at least about 97 % of combustible gases. 

3.6 Disposal an commerce 

 

The model of the natural gas market in Austria is similar to the electricity market. The network 

operator must provide each network supplier of natural gas against a uniformly regulated tariff. The 

distinction made by the liberalization separation between commercial and technical level, enabling 

fair competition between energy suppliers. 

The supply of natural gas in the European context is attached to physical and contractual conditions. 

In order to continuously ensure proper care in Austria were technical and organizational 

arrangements created and defined the required functions. It is one major task that satisfies the so-

called balance groups. This refers to the grouping of customers and suppliers into a virtual group, 

whose mission is to ensure a balance between supply and consumption of natural gas. 

Responsible for handling the tasks of a balance group is the so-called balance responsible (BGV). In 

the Eastern control area currently 20 BGV's are approved, the balance EconGas group is responsible 

for a significant proportion of the consumption of the Eastern control area. The gas logistics experts 

EconGas create every day forecasts for the consumption of the next day and adjust them every hour 

due to current consumption and weather data. A complex system of hardware and software 

components is in operation 24 hours a day, so that natural gas applications received and forecast 

changes can be carried out around the clock. 
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Figure 6: Austrian Natural gas market
11

 

The transport and sale of the injected biomethane can be done via a biogas or natural gas trading 

company. The following contracts have to be made: 

Biogas balancing group Contract 

To transport the injected biomethane in the gas grid, the trading company has to complete a 

balancing group contract with the balancing group network operator. The network operator shall 

account for the one-inflows and outflows in a balancing group and expects any increase or reduction 

in quantities starting with the costumer. 

Gas feed-in Contract 

To control the allocation of the amount fed to a balancing group, the gas feed-in costumer closes a 

contract to the entry network. There the feed-in-quality requirements of the injected gas can be 

regulated. 

Gas-Exit Contract 

The final consumer closes for the consumption of gas at the physical exit point a gas exit contract 

with the grid operator network. The costs of network use are no different from the natural gas 

transmission and are paid by the consumer regardless of the place of supply of the network access to 

each virtual point.  

 

                                                           
11
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3.7 Biomethane Register Austria 
 

Biomethane is mainly used for electricity generation in the promotion of green electricity. In Austria, 

however, there are some biomethane plants which feed biomethane directly into the gas grid. 

According to the amendment to the Electricity Act 2011, the settlement agent (www.agcs.at) is 

responsible for confirmations on a monthly basis with a unique identification code. Biomethane 

which will be fed into the natural gas network in one place can be taken for the purpose of green 

electricity generation at any other point of the distribution area. Injection and withdrawal are 

decoupled from the location forth. The biomethane amounts are like any other part of the injected 

amounts of the balance group model and it is therefore in the clearing system of the balance group 

coordinator's own to ensure accounts for biomethane plants only. 

The generation of electricity from fed-in biomethane into the gas grid is promoted as green power of 

the Clearing and Settlement Agency. Basis of this promotion is the evidence of injected quantities 

that the settlement agent issues for biomethane. The biomethane detection system needs to satisfy 

two things: 

I. ensures Basis for the promotion of green electricity (electricity from methane). 

II. In addition to the Austrian gas industry, provide a system of traceable, secure transfer of 

ownership of biomethane. 

The clearing system of AGCS creates the prerequisite for biomethane detection register. AGCS listed 

on their own accounts the injected quantities of biomethane for each plant. In addition to the basis 

for the promotion of green energy, the detection system ensure multiple and flexible possibilities for 

commercialization of biomethane.12 

3.8 Fields of Application (thermal, combined heat and power, mobility) 

 

The applications for biomethane are the same as for natural gas. The main benefit is the good 

burning properties. So far, biogas was mainly used directly on site for electricity generation in the so-

called cogeneration plants (CHP). Here, a large part of the generated heat has not been used. By 

                                                           
12 biomethanregister, 02/2013 
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processing and feed-in into the existing gas network the possibilities and using abilities of biogas as 

natural gas substitute improves. 

Possible fields of application are: 

 Heat 

 Combined heat and power 

 Mobility 

 storage 

By using the existing infrastructure of the Austrian gas network and the utilization of proven market 

mechanisms in the gas segment the injected biomethane remains a very valuable source of energy 

and its use is independent of the location of production. Thus biogas is virtually available. The term 

"Virtual Biogas" is because the processed biogas can be sold to consumers, who are far from the 

entry point. This allows the use of biogas in totally new paths and in applications with high efficiency. 

The benefits of bio-methane or biogas virtual lie not only in the location-independent usage, but also 

in the ability of the storage. Biogas is next to the storage of hydropower the only efficient storable 

renewable energy. Therefore the use of biomethane is time-independent and can provide valuable 

peak power or energy balance and close gaps in other renewable energies like wind and solar. 

4. CONCEPTION 

This concept should reflect as concrete as possible all necessary thoughts and possibilities on 

conversion a biogas plant from heat and electricity production to full biomethane upgrading.  

This concept is in detail written to the biogas plant Bruck Leitha in Austria. Every plant operator has 

to modify this concept. It should be a first aid and a consulting note or guideline. 

4.1 Introduction of Biogas plant Bruck 
 

The biogas plant Bruck/Leitha was approved according to the law for waste management. It is a co-

digestion plant. This plant is not only fed with energy crops like maize silage and liquid manure but 

also with residues from food and pet food industry. This so called co-digestion plant needs a 

standardized treatment of the raw material. The organic waste is hygienizised in 70 °C for one hour. 

After the hygienization the material is transported to a digester for production for biogas.  
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Figure 7: scheme of biogas plant Bruck Leitha 

 
Biogas is produced by anaerobic digestion or fermentation of biodegradable materials. Biogas is 

utilized for electricity production in a combined heat and power gas engine, where the heat form the 

engine is used for heating the digester and is also feed into the district heating grid. Methane within 

biogas can be concentrated via a biogas upgrading technology to the same standards as fossil natural 

gas, and becomes biomethane. About 180 m³ of the biogas are cleaned to reach pipeline quality 

which lead to nearly 100 m³ biomethane which are feed into the local gas distribution network. The 

biologically and ecologically valuable manure, a by-product of digestion, can be used for agricultural 

area.  

Facts to BGA Bruck/Leitha  

Substrat Organic waste, waste streams from agriculture 

Annual amount of substrate 30.000 t 

Electricity production 12.000.000 kWh 

Heat production 15.000.000 kWh 

Biomethane production 100 m³ CH4/h 

Fermenter Volume 3 x 3.000 m³ 

Second stage Fermenter Vol. 2 x 5.000 m³ 

Combined heat and power engine 2 x 836 kW el 

Table 5: facts about Biogas plant Bruck/ Leitha 
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4.2 Grid access 
 

Currently about 100m³/h biomethane is upgraded and feed into the gas grid. There are two different 

pathways for the upgraded gas. First, biomethane is feed into the local grid. But according to low 

purchase quantity the biomethane in summer is compressed up to 60 bar in relation to pressure level 

of the gas grid. 

To increase biomethane grid feed-in up to 400m³/h like it is calculated for the biogas facility in Bruck/ 

Leitha you have to consider the dimension of the gas pipeline to the compressor station as well as 

the compressor capacity itself on the expected gas amount. 

The Check of the gas facilities  and its sizing – in respect of diameter and length of the gas pipeline – 

lead to the result that 400m³/h biomethane can only be transferred if the transport pressure is at 

least 4,5 bar. Both the gas flow per time and the minimum security requirements at the gas pressure 

regulation station have to be considered. 

The currently installed compressor has to be switched to a device with higher capacity. The costs 

have to be charged fully by the plant operator. Consequently a higher electricity demand has to be 

compensated directly at the station. These costs also have to be defrayed by the plant operator. 

Furthermore, the gas flow measurement equipment has to be adapted according to the increasing 

biomethane production. 

An official “Grid access request” to the local grid operator is still to be filed. At this request all kinds 

of technical and financial claims are to be registered. 

4.3 Gas quality and gas upgrading facility 
 

The requirements to the upgrading facility are identified by two crucial factors: 

a) Quality and composition of the produced biogas 

Biogas at the biogas plant Bruck/ Leitha is composed of: 

 55 – 65 % methane 
 35 – 45 % carbondioxid 
 500 – 2000 ppm hydrogen sulphur 
 Several ISO- terpenes 

Furthermore the produced biogas is water vapour saturated and has according to the season 

different temperatures. 
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b) Quality and composition of biomethane 

In Austria, biomethane quality specifications are defined at the ÖVGW G31/33. This directive 

provides you with quality requirements of natural gas as it can be feed into the gas grid. If natural gas 

does not fulfil these criteria it has to be upgraded to the requirements. As well biomethane has to 

fulfil these criteria. In contrast to natural gas, sewage gas and landfill gas the chemical composition of 

biomethane is not as complex and therefore easier to handle. The following requirements have to be 

fulfilled to feed biomethane into the Austrian gas grid: 

parameter value 

energy value 10,7 – 12,8 kWh/m³ 

specific gravity 0,55 – 0,65 

water: condensation Max. -8°C at a pressure of 40 bar 

Oxygen (O2) < 0,5 Vol% 

Carbondioxid (CO2) < 2,0 Vol% 

Nitrogen (N2) < 5,0 Vol% 

Hydrogen sulphur (H2S) < 5,0 Vol% 

Table 6: Austrian Standards of quality and composition of biomethane
13

 

At the biogas plant Bruck/Leitha there is already a pilot scale membrane technology installed. There, 

the biogas has to be pre-treated to reduce the amount of ammonia and hydrogen sulphur. It is also 

expected that a high content of organic acids like acetic, propionic or butyric acid can damage the 

membrane. Technical advantages according to Table 6 at the biogas plant Bruck/ Leitha are: 

 Steady gas pressure higher than 4,5 bar as it is necessary to technical requirements at the gas 

grid access station 

 Continuous biomethane quality from 98 vol.% - 99 vol.% without high process energy 

demand 

 Exact setting is possible (m³/h) in result exact kWh is adjustable 

These three different arguments are important for the handling of the upgrading facility according to 

the gas feed-into the grid. Special schedules are set which are written before biomethane 

production. In Austria it is a weekly schedule. This is to prevent the grid of gas shortage or 

bottlenecks. Every gas feed-in or gas delivery is documented. Therefore this regulation is very strict. 

If there is feed too much gas into the grid it is set as “balancing energy”, if there is feed a gas amount 

                                                           
13

 Gaswirtschaftsgesetz Österreich 
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lower as scheduled one it is set as “usage of balancing energy”. The use of balancing energy is very 

expensive   for the biogas plant operator. 

4.4 Heating concept 

 

At production of electricity using a cogeneration plant both electricity and heat is produced. The ratio 

of power to heat is about 40% to 60%. The electricity is fed into the grid and the heat is used at the 

biogas plant, or the excess heat is fed into the district heating network. After conversion from 

electricity and heat production to full bio-methane upgrading technology no more heat as a “by-

product” is produced. 

Due to this fact the following considerations have to be made: 

1.) Where to find usable heat and at which temperature levels and in what quantity? 

2.) Where is heat needed, at in what kind of amount and at with what kind of temperature 

level? 

3.) What kind of improvements at the current heat system are possible and under what 

circumstances are these economically? 

4.) Where to receive heat and at what price? 

5.) How to produce heat additionally and what additional cost factors are taken into account. 

4.4.1 Where to find usable Heat?  

 

At the gas treatment with membrane technology a gas called offgas is produced. The offgas contains 

of high carbon dioxide and a low methane value (2 vol% to 15 vol%). With the exploitation of this 

energy-poor gas three different ways can be taken: 

a) This gas can be used for a thermal treatment, which would make the use of a higher temperature 

level possible. 

b) This gas may also be fed to downstream separation using refrigerating machines. This would mean 

that the carbon dioxide would be liquefied and thus separated from methane. The remaining 

methane in the gaseous state in this case would be recycled back into the treatment column. The 

liquefied CO2 would be again vaporized using the latent heat of evaporation and released into the 

atmosphere. 
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c) This gas can also be conveyed back into the active digester to again win methane from the 

resulting carbonic acid. So far this process is still not advanced and practicable that you could put 

carbon dioxide and resulting methane into relation. Currently the biogas plant Bruck an der Leitha is 

considering to submit a research project that deals with the solubility of CO2 in the substrate and 

answers the subsequent recovery of the dissolved CO2. Also, issues such as the maximum load on the 

digester volume with additional CO2 should be answered. 

4.4.2 Where is heat required? 

 

Ad 2: What is the amount of heat needed with what temperature level? 

Basics: 

The amount of heat is the amount of energy which a body or fluid must be supplied in order to 

increase its temperature. The supply of the energy is working by heat transfer from the heating 

system to the heated medium. Heat transfer is the transport of thermal energy due to a temperature 

difference of at least one thermodynamic system boundary. The transported energy is termed as 

heat and is a process variable. The heat transfer takes place always from the higher energy level 

(temperature in degrees Celsius) to the lower energy level. 

The heat transfer happens between the heat transfer medium and the medium which is to be 

heated. 

The heat transfer is the easier and faster: 

 the larger the temperature difference, 

 the larger the area where energy exchange takes place, 

 the better the thermal conductivity of the material, which separates the two energy streams,  

 the shorter the path from the heat transport medium to medium which shall be heated is. 

In general, the heat transfer in biogas plants takes place by hot water heating systems, where the hot 

water is extracted from the waste heat for electricity production. The hot water is usually stored in a 

first buffer memory and then distributed to the following heat consumers. 

I. Fermenter: 

As in the bio-fermenter the methane production takes place, in these containers the temperature 

should be permanently kept at a constant level. In Bruck an der Leitha, the temperature of the 

fermenter is continuously kept constant between 39 ° C and 39.3 ° C. Since the process of bio-
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methane production is an endothermic process, energy must be added so that fermentation can take 

place. Furthermore, the loss of heat through the container wall has to be compensated. 

To ensure an adequate supply of thermal energy, heating pipes with a flow temperature of 55 ° C are 

needed in the equipment of the fermenter in the winter to ensure a suitably constant temperature in 

the tanks. 

The return temperature of the heating water from the fermenter is moving in a range of 50-52 ° C, 

which is no problem for the current production of electricity. The used gas engines may supply with 

the heat of the engine and the exhaust heat a flow temperature of 95 ° C. The return temperature in 

the engine is limited in the downward direction at 65 ° C and would be increased automatically if the 

cooling medium is flowing below this temperature. It is evident that the maximum usable 

temperature difference is used. 

II. Hygienization: 

It must be guaranteed in the hygienization that the material therein is heated to at least 70 ° C and 

this temperature can be kept for 1 h long. From practice it is known that with a falling below the 

temperature difference (between heating water and media which is to be heated) of 10 ° C, the time 

of heating takes a long time. 

From the flow temperature between 80 and 95 ° C a return temperature between 40 ° C and 80 ° C is 

obtained after heating the medium in the hygienization. This hot water flows into the buffer memory 

and can be subsequently used for the containers heaters. After the substrate was heated and the 

hygienization is finished, the substrate with 70 °C is pumped into the mixing tubes.  If the demand for 

heat in the fermenter is given, there is no problem if the material, which is pumped from the mixing 

pit in the fermenter, has a higher temperature. When the outdoor temperature exceeds 20 ° C, the 

heat demand in the fermenter is not given anymore and the heat transfer through the substrate 

would be too high. In this case the sanitation has to be cooled before the container is emptied into 

the mixing pit. This re-cooling is carried out at the moment with a table cooler on the building. 

To get higher heat recovery efficiency, it’s recommendable to build a second hygienization. The 

second hygienization could gather the heat which has to be dissipated from the 1. hygienization. 

Similarly more time would be available for the same amount of hygienization, which means that you 

can work with lower flow temperatures.  
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III. Washing tubs: 

With the wash tub 120 l containers are washed. The wash water is maintained with immersion heat 

exchanger to about 50 °C. This temperature is not absolutely necessary, since the purifying effect or 

the disinfecting effect can be achieved by other means. Likewise the heating time does not matter 

since the temperature in the water only decreases through a weekend conditional break so strongly, 

that the cleaning performance can no longer be achieved.  

IV. Secondary fermenter: 

The secondary fermentation tank should be treated rather secondary. In secondary fermenter the 

fermentation is completed, but only to a very limited extent. Since the substrate from the fermenters 

is flowing at a temperature of 39 ° C, the secondary fermenters are automatically maintained at a 

mean temperature level. 

V. Adoption tank: 

In the adoption tank only one supporting tank heater is installed, which should prevent the freezing 

of the substrate in the winter. 

 VI. Rainwater tanks: 

In the rain water tank only one supporting heating system is installed, which should prevent the 

freezing of rainwater in the winter. 

VII. Processing warehouse: 

Since people are working in the processing hall heat at a certain level must be available. The 

temperature level is recommended at 20 ° C. 

 VIII. Control Center: 

In the control centre next to the biogas plant the social rooms and the showers for employees are 

located. To heat the water for the showers adequately, a flow temperature of at least 45 ° C is 

necessary. Since all other heat consumers at the biogas plant require a higher temperature level, the 

necessary heat level is ensured there. 

 

 



34 
 

4.5 Redundant gas usage 

 

Like any other technical device, disturbances of the gas processing or disconnections due to 

maintenance workers are possible. For this reason it has to be ensured that the methane may be 

converted into CO2 adequately or used for exploitation. This exploitation can be done either by 

combustion of a gas torch or a gas appliance such as gas engines. 

4.6 CO2 Savings through upgrading facility 

 

In the following calculation 1 is shown, which savings of fossil CO2 can be achieved through the 

production of biomethane. In the calculating average values over the last few years (biogas 

production, own electric power consumption) and manufacturer's instructions were used 

respectively (electricity consumption, gas processing plant). 

The biomethane production is obtained by calculation from the biogas production. The average 

methane content at the biogas plant in Bruck an der Leitha is 63 % by volume,  in the calculation it 

was assumed to be 60 vol%. 

It was assumed methane content of 98 vol% after the treatment, resulting in an energy content of 

10.8 kWh/m³. Based on these figures, the biomethane production was determined. For the saved 

natural gas savings of 0.19 kg fossil CO2/kWh were applied. The biomethane production in kWh with 

the 0.19 kg CO2 saving results in total savings of almost 7000 t CO2 per year. 

Finally it was taken into account that, for a complete conversion of the installation from electricity- 

to bio-methane production the delivery of conventional electricity has to be considered.  

Calculation 1: CO2 reduction in the conversion of the biogas plant in Bruck an 
der Leitha 

 

      Biogas production / year 
 

       5.500.000  m³ 
 Biomethane production 

 
     36.367.347  kWh 

 Power consumption of the system        2.875.000  kWh 
 

      CO2 savings Biomethane                 6.910  tCO2/Jahr 
 Natural gas  0,19 kgCO2/kWh 

   CO2 emissions from electricity purchased 
   

 
0,248 kgCO2/kWh -                  713  tCO2/Jahr 

 Sum                     6.197  tCO2/Jahr 
 

      

http://www.woerterbuch.info/deutsch-englisch/uebersetzung/electric.php
http://www.woerterbuch.info/deutsch-englisch/uebersetzung/power.php
http://www.woerterbuch.info/deutsch-englisch/uebersetzung/consumption.php
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      Calculation 2: CO2 saved without conversion of the biogas plant in Bruck an der 
Leitha 

 

      Biogas production / year 
 

       5.500.000  m³ 
 Electricity production /year 

 
     11.880.000  kWh 

 

      CO2 savings Electricity 
 

                2.946  tCO2/Jahr 
 

 
0,248 kgCO2/kWh 

   

      CO2 savings Biomethane                 6.197  tCO2/Jahr 
 CO2 savings Electricity   -              2.946  tCO2/Jahr 
 Additional savings in CO2 conversion                 3.251  tCO2/Jahr 
 

       

This means that, during an energy purchase via the district heating, the heating medium with the 

high temperature must first be transported to the hygienization and the resulting return flow pours 

into the buffer memory.  

In the buffer memory, there is an automatic stratification of the various temperature levels. The 

temperature, which reached a high level, is then used to heat the digester and the other container. 

5. CONCLUSIONS 

The feeding of upgraded biogas into natural gas networks is an option for enhanced use of 

renewable energy in our energy system. In contrast to use biogas at a combined heat and power 

station a high utilization of the fuel energy can be ensured as it is used as biomethane and fed into 

the grid. As the case study has shown many biogas plants are missing consumers for the produced 

co-generation heat. Therefore, by feeding Biogas into the gas grid the fuel will operate only for the 

actual useful energy. In Austria are, however, numerous legal and regulatory obstacles existing. 

At a conversion process from an actual heat and electricity production to biomethane full upgrading 

system not only legal framework has to be considered but also technical data has to be observed 

meticulous. Elaborations to grid access, requirements to the gas upgrading technology as well as 

detailed information to a heating concept must be done. As every biogas plant has a specific local 

and regional framework each plant is individually predictable.  

It turns out that the load profile of the gas system is the determining factor for the injection of 

biogas. Owing to the sharp drop in gas demand in the summer month’s distribution network at level 
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3 offers no realistic prospects for a gas supply. A part of future research and development should 

focus on the gas network level 2 because the gas consumers served by these networks (industrial and 

commercial gas demand for processes) have a more steady consumption during the year. 

Furthermore, a detailed economic feasibility study to this conversion concept should be done. 

Unfortunately the biogas plant operator at the biogas plant Bruck an der Leitha was not able to 

publish all data according to financial conditions of the plant. Nevertheless, a calculation has to be 

made and is recommended to do so in further studies. 

Furthermore, it can be stated that the data situation is still not satisfying according Biogas 

production, purification and treatment. This is partly because existing biogas plants mostly are 

custom made, sometimes even result of improvisational efforts. It is hardly encouraged to continue 

the monitoring of the operation of all mentioned facilities. 
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6. OUTPUT: CONVERSION CHECKLISTE 

 

Criteria  

Grid access  

  

Calculated feed-in amount How much biomethane can be produced [m³/h] ? 

 And at what pressure ? 

Gas Pressure and gas 
pipeline 

Flow per time from biogas plant to pipeline? Steadiness of 
production? 

 Electricity demand at pressure station/ grid access station? 

 Measurement equipment? 

 Minimum security requirements? 

Grid access request Technical and financial requirements of the grid operator? 

 Local grid operator? 

 What grid level is accessable? 

  

Requirements to gas 
upgrading 

 

  

Quality and composition 
of produced biogas 

Gas composition? 

Quality of biomethane Legal specification, criteria and regulation according to biomethane 
quality? 

Technology of 
biomethane upgrading? 

Direct technology compares? 

  

Requirements to the 
biogas plant 

 

  

Heating concept Where to find usable heat? 

 Where is heat required and at what temperature level? 

 Is a redundant gas usage available? 

Offgas Usage Which offgas usage can be provided as it is not allowed the release it 
into the atmosphere? 

Marketing How to use and sell the biomethane? 

 Directly at the plant in combination with a fuel station? 

  
Table 7: checklist for grid access 
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