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1.1 Foreword The European Union and the Federal 
Republic of Germany have set themselves the goal of 
achieving complete climate neutrality by 2050. This 
requires, among other things, a gradual changeover 
from fossil natural gas to climate-neutral gases as 
well as increased use of advanced, innovative tech-
nologies such as power-to-gas. 

In the future energy system, carbon-neutral gaseous energy 
sources will make a significant and indispensable contribution to 
a cross-sectoral, integrated energy transition. Numerous studies 
in recent years, such as the dena pilot study “Integrated Energy 
Transition” (dena-Leitstudie Integrierte Energiewende), show that: 
an economically efficient, sustainable future energy system that 
can be used by everyone requires gas distribution networks.[1]  
Because this system will be based not only on renewable electric-
ity, but also carbon-neutral energy in the form of molecules. The 
integration of carbon-neutral gases into the existing gas infrastruc-
ture will ensure security of supply and the profitability of the future 
climate-neutral energy system.

In this context, the gas network offers the flexibility required for 
absorbing large quantities of hydrogen. In addition, it also enables 
the effective coupling of sectors via power-to-gas technologies 
that integrate electricity generated domestically from renewable 
sources into the gas network and gas storage structures. This al-
lows the long-term storage and long-distance transport of electric 
power from renewable sources. At the same time, the scope of 
the necessary nationwide expansion of power grids at all voltage 
levels will be optimised to a level which is economically necessary 
and therefore socially acceptable.

Hydrogen not only ensures that numerous industrial processes can 
be successively decarbonised. In the heating market in particular, 
hydrogen offers tremendous potential for CO2 reduction, especially 
in existing buildings, via a structured and transparent low-cost 
process. New areas of application can also be tapped in the field 
of   mobility, opening up new prospects of utilisation and allowing 
the sector to become carbon-neutral. 

The gas industry is already supporting a comprehensive transfor-
mation to climate neutrality with intensive research and numerous 

pilot projects. In doing so, is documenting its self-image and its 
commitment to actively enabling and shaping the climate-neutral 
energy system of the future. 

In the “H2vorOrt” project, 34 project partners have come together 
to determine how a secure regional supply of climate-neutral gas-
es can be achieved throughout the country in the future and what 
transformation path needs to be followed to achieve this objective. 
The focus is particularly on hydrogen as a climate-neutral energy 
source and link between the sectors and infrastructures.* They 
have been supported by DVGW, which has provided key impetus 
and acted as a technical and scientific partner. 
 
The H2vorOrt project partners are fully committed to the Paris  
climate protection goals and are actively working to achieve  
climate neutrality in all the sectors they supply now and will supply 
in the future by 2050.

Policy makers on all levels of government have generally recog-
nised the potential of hydrogen as an energy source of the future 
and have laid the foundation for the development of a compre-
hensive and sustainable hydrogen economy through the European 
and National Hydrogen Strategy. The task now is to promote the 
necessary market ramp-up of hydrogen use and the associated 
application technologies through dialogue with users from all  
sectors, energy producers and infrastructure operators, and to 
include the heating market in the process. It is the intention of the  
H2vorOrt project partners to contribute to this process with this 
policy paper. They will be pleased to engage in constructive dia-
logue on this topic with both policymakers and society as a whole.

* Based on the National Hydrogen Strategy [2], this policy paper focuses 
on “green” hydrogen produced from renewable energy sources using 
electrolysis. So-called “blue” hydrogen, obtained by means of “carbon 
capture and storage” (CCS, the separation and subsequent storage of 
CO2 – often in underground storage), and “turquoise” hydrogen, which 
was obtained from CH4 (e.g. from biomethane or natural gas) are consid-
ered to be carbon-neutral and, in this policy paper, viewed as enablers 
on the way to achieving climate protection goals. For easier reading, 
these gases are all referred to as “hydrogen” in this paper.
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The project partners 
operate approx. 50% 
of German gas  
distribution networks

50 %
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At present, fossil fuels, the vast majority of which are imported, 
cover around five-sixths of primary energy demand in Germany.
[3] In order to achieve climate-neutrality by 2050 at the latest, it 
will be essential to rapidly and significantly increase the share of 
renewable energies and to make them available for industry,  
mobility and the heating market. Climate-neutral gases and  
hydrogen in particular play a special role here, as they will cover 
the substantial energy import requirements of the future.

The political discourse regarding hydrogen is having a considera-
ble impact across all sectors. An increasing number of applications 
can already be operated with hydrogen in the short term. In the 
future, widespread demand is to be expected. The first industrial 
companies are preparing to convert their processes, districts 
are supplied with electricity and heat via fuel cells and hydrogen 
CHP systems, local public transport and private transport are 
increasingly using hydrogen, and prototypes for hydrogen heating 
appliances have been presented. 

Most energy consumers in the industrial, commercial, heating 
and power generation sectors in Germany are now connected to 

gas distribution networks. Gas distribution networks are therefore 
a key element in reliable energy supply and the backbone for 
Germany as a business location and for private households. Gas 
distribution networks offer ideal technical and economic conditions 
for absorbing, storing, transporting and distributing climate-neutral 
gases in all sectors. They will therefore develop into the leading 
distribution infrastructure for hydrogen. H2vorOrt describes the 
transformation path of this infrastructure towards climate neu-
trality with the expertise of the 34 project partners together with 
DVGW.

Biomethane and synthetic methane can already be carried by the 
existing gas network infrastructure without any problems. Even 
under the present regulations, up to 10 percent of hydrogen can 
be added. The injection of larger quantities of hydrogen and the 
changeover to 100 percent hydrogen by volume will call for the 
step-by-step technical modification or further development of the 
gas distribution networks and the customer facilities connected 
to them. Work must start now in order to ensure that a properly 
functioning system with full area coverage is available by 2050 at 
the latest. 

2 Management 
summary

The project partners
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With the use of biomethane and the admixture of hydrogen, which 
is already feasible, extensive large-scale CO2 reductions can be 
achieved very quickly, especially in areas where oil and coal are 
still used today. This way, regional industrial and commercial en-
terprises can be offered a decarbonisation solution that is techni-
cally feasible, can be implemented by all parties and also supports 
local value creation. In the medium term, existing buildings can 
then be fully decarbonised quickly and at comparatively low cost 
in connection with the conversion of the network to hydrogen or 
other climate-neutral gases. 

The project partners of “H2vorOrt – Making Hydrogen Usable for 
Everyone via the Gas Distribution Network” are convinced that, 
as a versatile energy source, hydrogen will allow effective decar-
bonisation and sector coupling and will therefore make a key con-
tribution to achieving climate goals safely and economically. The 
decarbonisation process for gas infrastructure should therefore be 
tackled quickly and comprehensively.

To this end, the gas distribution network operators within H2vorOrt 
will continue to forge ahead with their projects and finalise their 
investment decisions.

Specifically, the project partners envisage a transition on three 
levels, simultaneously combining a supra-regional transport infra-
structure with local generation and distribution potentials into an 
overall strategy: 

1. Continued development of supra-regional  
and transnational transmission system operator  
infrastructures within a system network 
The supra-regional and transnational supply of hydrogen takes 
place via the H2 backbone of the transmission system operators. 
On the basis of current plans, this system will be implemented in 
three stages by 2040 at the latest, starting in north-west Germany.
[4] This H2 pipeline network will be 90 percent based on the existing 
natural gas network and is to have a total length of about 5,900 
km when completed. It will serve as a transnational infrastructure 
for the transport of pure hydrogen and offers the prospect of 
importing large quantities of hydrogen securely and distributing it 
to a large number of users across Germany via the gas distribution 
networks. Access to gas storage facilities is also guaranteed via 
the backbone. The distribution network operators are committed to 
ensuring that the development of the H2 backbone can be acceler-
ated further compared with the current initial plans. The aim is for 
all regions of Germany to have access to climate-neutral hydrogen 
in the quantities required as soon as possible. 

2. Boosting regional potential for power-to-gas  
and biomethane at an early stage
In parallel to the growth in supra-regional hydrogen supply, the 
local generation and use of hydrogen and other climate-neutral 
gases offers more than sufficient potential to initiate the decarbon-
isation of local gas infrastructure. This means that hydrogen can 
be made available at an early stage, especially in those regions 
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that can only be connected to the H2 backbone after 2035. As a 
result, there will be many hydrogen pilot regions as well as further 
local projects.

3. Individual transition processes of local gas distri-
bution networks are undertaken in two phases
Every gas distribution network in Germany has its own regional 
characteristics. For the local energy transition to be a success, 
these specifics must always be taken into account. After the 
analysis and planning process, the first phase of upgrading the gas 
distribution networks or converting them to other climate-neutral 
gases will begin. On the basis of the analyses, individual network 
sections will be upgraded at an early stage as required to accom-
modate 100 percent hydrogen in the future. At the same time, 20 
percent H2 is already being added in certain network sections via 
local hydrogen generation using power-to-gas or alternative tech-
nologies. Other network sections are being converted to 100 per-
cent H2. In the next phase, operation of the H2 backbone will start. 
This will allow larger quantities of hydrogen to be supplied while 
upgrades to the gas distribution network will progress rapidly until 

3.1 The present structure of gas supply and the 
market – the impending heat shortfall 

Germany currently imports more than 70 percent of its  
primary energy.[3]

It is clear that we must replace fossil fuels with climate neutral 
energy sources in order to achieve the goal of climate neutrality  
by 2050. 

At the moment, renewable energies only cover about one-sixth of 
Germany's primary energy consumption.[5] In order to cover the 
remaining five-sixths, the wind power and photovoltaic capacity 
currently installed in Germany would have to increase more than 
tenfold1.[6] In view of the moderate rate of expansion of renewable 
energies in recent years, extensive land use restrictions and 
acceptance problems, it is clear that Germany will have to import 
significant proportions of its primary energy in the future and at 
the same time ambitiously expand renewables. This also applies if 
primary energy demand falls in the future. 

the entire gas distribution network is only used for the transport 
of climate-neutral gases. Network sections with 100 percent hy-
drogen, bio/renewable methane in pure form or with an admixture 
of hydrogen to bio/renewable methane can coexist. The majority 
of the project partners assume that we will see demand-oriented 
coexistence of 100 percent hydrogen network sections and other 
network sections that contain green methane with hydrogen ad-
mixtures in their networks. This is economically beneficial, as the 
cost-efficient use of existing networks enjoys a high priority in the 
entire transition process.

3 Challenges on  
the way to climate 
neutrality

In the current political and public discourse, hydrogen is increas-
ingly emerging as the preferred transport medium for the import of 
renewable energies. Using this energy source, CO2 emissions can 
be reduced quickly and dramatically – wherever energy is needed. 
The existing gas infrastructure plays a decisive role here. It offers 
ideal conditions for absorbing, storing, transporting and distributing 
climate-neutral hydrogen. 

The heating market in Germany consumed 1,330 TWh of  
energy in 2019. This corresponds to 53 percent of final  
energy consumption.[3] The vast majority of this was made 
available in the form of molecules2, and this is unlikely to 
change in the long term. It is therefore essential to decar-
bonise these molecules.

In urban areas in particular, various infrastructures are available 
for achieving climate neutrality in the heating sector – the gas  
network, the district heating network and the electricity network.  
In rural areas, the options are usually less diverse. These infra-
structures will also have to coexist in the future. Each has specific 
advantages. Gas applications are particularly advantageous in ex-
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isting buildings. Even with low renovation rates, the climate targets 
can be achieved here via the gas network.

In addition, a “fuel switch” process from coal to gas is currently 
taking place in the heating and power generation sectors. In the 
domestic heating sector, a transition from oil to natural gas ap-
plications can already be observed. The next logical step in both 
cases is the increasing use of climate-neutral gases. In order to 
enable this step, the gas distribution networks must be upgraded.

Some stakeholders are campaigning for the full electrification of 
the heating market. The climate protection potential of gases is 
often underestimated as the evaluation is only based on technical 
efficiency parameters. As a result, overall systemic interrelation-
ships are neglected and the solutions propagated are less than 
ideal in economic terms.3 In addition, comprehensive electrification 
would call for a considerable additional expansion of the power 
grid.[7] So that the heating transition remains affordable4, it should 
be decentralised and neutral with regard to technologies and ap-
plications. Full electrification entails severe risks: 

 G Even assuming that the current refurbishment rate is doubled 
to 2 percent per year in the future, energy-related refurbish-
ment will only have been carried out on 60 percent of buildings 
by 2050.

 G It should also be noted that the energy-related refurbishment 
of an existing building involving the installation of a heat pump 

is significantly more complex and costly than replacing an old 
heating system with a climate-friendly heating system.5 In 
areas without access to the gas network, extensive renovation 
and the use of technologies such as heat pumps are required to 
achieve climate neutrality. However, where there is a gas net-
work infrastructure, the decarbonisation can be achieved inde-
pendently of refurbishment – through the use of climate-neutral 
gases. In addition, there are already very limited capacities in 
the trades, which will make it much more difficult to increase 
energy-related refurbishment rates in the near future. It will 
therefore not be possible to achieve climate neutrality in the 
space heating sector in this way.

 G As a result of the phase-out of nuclear energy and coal, the 
secure generation capacity in Germany is falling. The remain-
ing generation capacity is largely volatile. Days with “dark 
doldrums” 6 are especially likely to occur in the winter months. 
These are also the days with heat demand peaks. Maximum 
energy demand therefore coincides with an energy shortage. As 
a result, the electricity shortfall also becomes a heat shortfall 
and is significantly exacerbated.7 This severely jeopardises 
supply security in terms of electricity and heat. It is not unlikely 
that these relationships will also have a significant impact on 
energy market prices.

The German gas supply infrastructure offers a secure alternative, 
which involves replacing natural gas with climate-neutral gase. 
This would take pressure away from power grids and entail 
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3.2 The potential of climate-neutral gases and 
gas distribution networks for climate protection

With biomethane, synthetic methane from green hydrogen and  
climate-neutral hydrogen, three options are available for car-
bon-neutral gas supplies with great potential for reducing CO2. 
Biomethane and synthetic methane can already be absorbed by 
the existing gas network infrastructure without any problems. 
Hydrogen requires the step-by-step modification or further de-
velopment of the gas network infrastructure, but is the gaseous 
energy source of the future in view of the considerable scalability 
of international production and its efficiency advantages compared 
with synthetic methane. 

With the presentation of the “visionary hydrogen network” in 
January 2020, the gas transmission grid operators have described 
an important first step towards developing a nationwide hydrogen 
supply system for Germany via the gas infrastructure.[4]

The “H2 backbone” shown here can supply the distribution 
networks with H2 in a highly efficient manner. Together with the 
increasing amounts of hydrogen produced at decentralised loca-
tions, the distribution networks can then supply the H2 to hundreds 
of thousands of industrial and commercial users as well as many 
millions of households. 

The National Hydrogen Strategy (NWS) also makes it clear: the 
expansion of the H2 infrastructure is expected to proceed in a 
similar way to the expansion of the natural gas infrastructure.
[2] Specifically, this means that local H2 conversion will be driven 
mainly by industrial demand. As in the case of natural gas, it will 
be beneficial to make hydrogen available to other gas users as the 
distribution network will be changed over in any case. They will 
then benefit from climate neutrality in the same way as industrial 
consumers. In addition to the decarbonisation of industry, this 

significantly lower resource costs, especially for heat users and 
end users of gas. It can also be assumed that climate-neutral 
hydrogen will experience a considerable decrease in costs and 
prices in the coming years. It is therefore expected that the switch 
from fossil fuels to the use of hydrogen will have little effect on the 
operating costs of heating systems in the long term.

The climate protection goals and the legal requirements for 
CO2 reduction in the industrial sector can be achieved by 
using the existing gas infrastructure. 

In Germany, around 600 large industrial customers are supplied 
directly via the gas transport network. However, the overwhelming 
majority of gas users, about 1.6 million industrial and commercial 
end consumers, are connected to the distribution networks.8 
More than 50 percent of the gas consumption of large industrial 
customers who consume more than 100 million kWh, and power 
plants with more than 10 MW of generating capacity is supplied 
from distribution networks. This shows that hydrogen supply via 
transport systems alone alone will be insufficient to fully supply 
and decarbonise industry by a considerable margin. Ther conver-
sion of the distribution networks to transport hydrogen will mean 
that it can be supplied direct to end consumers. In addition, there 
are many industrial and directly commercial facilities that can 
easily be connected to the distribution network and changed over 
from coal, coke or oil products to hydrogen supply. If this option 
remains untapped, the path of industry and the manufacturing and 
processing sector to climate neutrality, which is already challeng-
ing, will become significantly more difficult and costly. This would 
cause considerable damage to the competitiveness of Germany as 
an industrial location. 

In mobility, hydrogen can be made available as fuel at a rapidly 
growing number of filling stations via converted gas distribution 
networks.
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will also allow the successive decarbonisation of other businesses 
and the supply of heat to households. In addition to converting dis-
tribution networks to 100 percent hydrogen, hydrogen 20 percent 
(see 3.3) with the methane currently being supplied to customers.

The interest of consumers as well as heating appliance and sys-
tem manufacturers in the use of H2 is increasing rapidly. There are 
currently clear trends in the development of appliances that show 
that the German appliance and component industry will be able to 
provide the technologies required for achieving climate neutrality 
with gases in sufficient quantities and at competitive prices in 
good time.10

From the point of view of the H2vorOrt project partners, the con-
struction and further development of the German H2 backbone 
needs to be consistently pursued. At the same time, the German 
gas distribution network operators must ensure that they are able 
to supply industrial, commercial and domestic customers with 100 
percent H2 as soon as possible, but no later than 2050. This will be 
beneficial for the following reasons:

 G LOWER COSTS: It is foreseeable that it will not be possible to 
largely replace present energy imports with energy generated 
domestically it will therefore continue to be necessary to import 
large quantities of energy and transport it within Germany. The 
cost of upgrading the German gas distribution network is only a 
fraction of the cost that would be incurred for the construction 
of a similar H2 infrastructure or the ambitious necessary expan-
sion of the electricity transmission, distribution and generation 
infrastructure which would otherwise be necessary.11  

 G Strengthening SECURITY OF SUPPLY / RESILIENCE:  
H2-ready12 gas networks strengthen the resilience of the energy 
system on two levels:
 · To achieve climate-neutrality, it is beneficial not to rely on a 
single energy source. 

 · The transition to H2 readiness will allow distribution networks 
to transport all decarbonised gases. They will be able to 
transport both H2 and climate-neutral methane and therefore 
react flexibly to future supply and demand.  

 G EARLIER CO2 REDUCTION OFFERS VALUABLE CLIMATE PRO-
TECTION BENEFITS: On the way to climate neutrality, the early 
reduction of GHG emissions is necessary in order to reduce 
global warming to a minimum. The time required to upgrade 
the distribution grids for H2 readiness is significantly lower than 
that for extensive electrification. With the use of climate-neutral 
gases (such as biomethane and locally generated H2) by ad-
mixing them with gas in the existing gas network, large-scale 
and extensive CO2 reductions can be achieved quickly. In the 
medium term, the existing buildings can be completely decar-
bonised quickly and at comparatively low cost to consumers by 
switching to H2 or other climate-friendly gases within network 
sections. In this way, locally and regionally based industrial 
and commercial enterprises are also offered a decarbonisation 

solution that is technically feasible, can be implemented by all 
parties and also drives local value creation.

In 2018, the World Energy Council[6] already forecast a global 
market potential of up to 20,000 TWh per year for green synthetic 
fuels (this corresponds to around 50 percent of the global demand 
for crude oil). We assume that the paradigm shift that is currently 
taking place in connection with the use of hydrogen and its 
derivatives will result in even greater market potential. This devel-
opment is supplemented by the domestic generation potential of 
climate-neutral gases (see 4.2) and the import of climate-neutral, 
but not green, gases. 

3.3 Total hydrogen supply coverage via the  
distribution network is technically feasible

In a first step, DVGW sees admixture of 20 percent H2 in the 
existing network as technically possible.

Over the past few years, DVGW has carried out research projects 
on H2 blending options and the H2 compatibility of materials and 
gas appliances in the existing network. In first studies, a hydrogen 
compatibility of up to 10 percent and in further DVGW research 
projects up to a blending concentration of 20 percent could be 
confirmed.13, [10, 11, 12] These positive results were verified by a prac-
tical test.[13] The Federation of the German Heating Industry (BDH) 
also confirms that the appliances available on the heating market 
can be operated safely and efficiently with a hydrogen share of 10 
percent without major technical modifications, and assumes that 
20 percent can be achieved within a few years. 

However, it is also possible to switch to operation with 100 
percent H2 with an upgrade.

In the ongoing DVGW research project “Roadmap Gas 2050”, gas 
appliances, components and materials are being investigated to 
determine their tolerance limits with hydrogen admixtures and 100 
percent hydrogen. Similar projects are currently underway across 
Europe. [14] The testing and certification bodies are working on new 
test gases and conditions in order to be able to safely approve 
devices for the use of hydrogen mixtures or pure H2 for the market. 
Standards with requirements and tests being are drawn up by the 
industry and manufacturers are developing new technologies to 
allow the use of these renewable gases.
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As regards the upgrading of distribution networks to supply 100 
percent H2, a distinction must be made between point objects (sta-
tions etc.) and line objects (pipes). In principle, point objects can 
be replaced more quickly and with less planning effort. Equipment 
designed for methane must be upgraded or replaced for operation 
with 100 percent H2. Nowadays, gas pipelines consist almost sole-
ly of plastic and steel pipes. Plastic lines and steel pipes commonly 
used in distribution networks are H2-compatible, which means that 
the majority of the pipe components in distribution networks are 
already H2-compatible.14 Although a large proportion of compo-
nents are already H2-ready a significant upgrading work will still 
be needed to replace the remaining components and to ensure 
technically safe operation with 100 percent H2.

For a higher hydrogen admixture of well over 20 percent by vol-
ume or pure hydrogen supply via the upgraded gas distribution 
network, end consumers’ gas appliances will either need to be 
converted or replaced by new appliances. With the transition of the 
market area from low calorific value (group L natural gas) to high 
calorific value gas (group H natural gas) that is currently in pro-
gress, the German gas industry is currently proving very impres-
sively that it can implement major organisational, logistical and 
technical projects safely, efficiently and according to plan. About 
5.5 million gas appliances in the north and west of Germany are 
being converted in connection with this changeover. This process 
will be completed by 2030.

DVGW is convinced that the technical challenges which still face 
the conversion of gas distribution networks to 100 percent H2 to a 
certain extent will be solved in the medium term while complying 
with strict safety requirements. Intensive work has already started 
on the relevant regulations.

3.4 The gas distribution network in a European 
context

Europe is on track for a future with hydrogen. In this context, the 
United Kingdom, the Netherlands and Portugal, where political 
decision-makers are consistently promoting the large-scale use of 
hydrogen, should especially be mentioned. The UK, for example, is 
giving priority to the decarbonisation of the heating sector using 
hydrogen and is planning the largest projects in Europe. Depending 
on the geographical location, projects with H2 admixtures or pure 
hydrogen distribution networks are being pursued. 

In its National Hydrogen Strategy, the federal government in Ger-
many has also stated its intention to make greater use of hydrogen 
and hydrogen technologies. The federal government has even 
formulated the ambition that Germany should become a world 
leader in hydrogen technologies, and sees enormous economic 
opportunities in this context. The German government is therefore 
acting in line with the European context at the same time as claim-
ing a leadership role that must now be underpinned with concrete 
implementation measures. With its gas distribution network, which 
is already outstandingly well-developed, Germany has the best 
prerequisites and a wide range of options for transporting hydro-
gen to the regions. 

At the same time, in the DVGW codes of practice, Germany has 
technical standards that are highly respected by European part-
ners. The DVGW codes of practice already allow up to 10 percent 
H2 admixture to the network. In a European comparison, these 
codes of practice are very progressive.

As in Germany, industrial customers and CHP plants in many 
European countries are mainly connected to the gas distribution 
networks. This once again makes it clear that the distribution grids 
throughout Europe are an important asset for achieving climate 
neutrality and that they can make local decarbonisation possible. 
It is now important for the right political foundations to be laid as 
rapidly as possible. The associations Eurogas, CEDEC, GEODE, 
GD4S and MARCOGAZ are committed to these efforts at the Euro-
pean level. 
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4.1 Why we should start now

Our vision 
The H2vorOrt project partners see the existing gas networks as 
the leading distribution infrastructure for hydrogen in Germany. 
They see themselves in a position to meet the resulting technical 
and organisational requirements by reallocating the existing 
infrastructure and building new network sections. The use of the 
existing gas infrastructure for cross-sectoral decarbonisation with 
hydrogen will make it possible to achieve the CO2 targets for 2030 
discussed within the framework of the European Green Deal and 
climate neutrality for 2050 without delay and cost-effectively. 

However, these advantages on the way to climate-neutrality can 
only develop their full positive effects if decarbonisation and the 
energy transition using climate-neutral gases are understood as 
a regional and local process – in line with the title of this project. 
This means that the transition towards climate-neutral energy 
supply with gases should always be implemented taking into con-
sideration local conditions and in a process of dialogue with local 
consumers and local politicians. While some regions will rapidly 
switch to 20 percent and 100 percent H2, biomethane or methane 
from renewable energies will be more important for the local  
energy supplies in other regions.

The market for climate-neutral gases must be placed on the right 
track so that growing demand can be met at all times and there 
is no shortage. However, it is important for the political decisions 
required to be taken now in a consistent manner.

In the conversion of German distribution network sections to 
hydrogen, local industry can in many cases act as an initial driving 
force for the decarbonisation of network section areas. Increasing 
admixtures of up to 20 percent and a switch to 100 percent 
H2 make it possible to forge ahead with the decarbonisation of 
industry that is required at the same time as making the local 
heating market and all the customers who are supplied with gas 
climate-neutral.

4 A full changeover of gas distribution  
networks to climate-neutral gases  
is both feasible and beneficial 

We need to start now

It is crucially important for the decarbonisation potential the gas 
supply to be leveraged, consistently and at an early stage. A tran-
sition to pure electricity or electricity generation will be insufficient 
for achieving climate neutrality in the envisaged time frame. 
Without without the use of climate-neutral gases in the heating 
market this approach would also lead to significantly higher costs 
for many consumers. The project partners are convinced that the 
versatile medium of H2 will effectively enable sector coupling and 
thus make a decisive contribution to ensuring that the climate 
protection goals for 2030 and 2050 are achieved reliably and 
economically. 

The construction of large-scale hydrogen generation plants and 
applications is described as a political goal in the National Hydro-
gen Strategy, as well as in the EU Hydrogen Strategy.[15] These 
should form the core of an emerging extensive local hydrogen 
economy. Early initiation of the infrastructure modifications that 
are required at the local level will be an essential prerequisite. We 
support this objective as distribution network operators and want 
to start now in order to have a fully functional overall system in 
good time.  

4.2 The three pillars of climate-neutral gas 
supply and their specific local implementation

It is important to the project partners, as distribution network 
operators, it will be important to provide both an overview of the 
nationwide gas distribution network and an insight into specific 
local conditions in individual network areas and sub-networks. For 
this reason, the three pillars of decarbonisation of the gas distribu-
tion network which are central from the project point of view are 
considered first. These three pillars are: 

1. The supra-regional supply of hydrogen through the 
backbone

2. The decentralised generation of hydrogen in Germany
3. Biomethane and climate-neutral synthetic methane
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The specific local decarbonisation process is then discussed. 
In order to achieve climate neutrality, the project partners are 
convinced that it is important to give equal priority to decentralised 
“bottom-up” development and an overall systemic “top-down” 
approach. This combination of approaches will create a functional 
overall structure that can take into consideration the specific con-
ditions and requirements that apply both at the level of the overall 
system and with regard to the decentralisation that is required. In 
order to ensure the connectivity of the target concept presented 
here, the project participants are involved in a continuous and con-
structive process of dialogue with transmission system operators 
and representatives of appliance manufacturers.

The supra-regional supply of hydrogen 
through the backbone 
The possibility and the intensity of gas supplies to the distribution 
network via the backbone will depend on progress with the ex-
pansion of the backbone. On the basis of an initial evaluation of 
publications available, three expansion stages are outlined below:

The current target is to reach level one by 2030. This roughly 
corresponds to the content of the current draft in the gas network 
development plan. Expansion stage two is to be achieved by 2035 

and expansion stage three by 2040. The availability of hydrogen 
to distribution networks via the backbone will be staggered re-
gionally in three geographical areas (yellow, green, magenta from 
the northwest to the south-east of Germany). This means that the 
options for the physical delivery of hydrogen by 2040 will differ 
from region to region. It will be extremely important to ensure that 
individual companies do not suffer any disadvantages as a result 
of their location, for example if physical delivery is only possible 
to a limited extent. Such disadvantages could be prevented by 
the use of decarbonised gases for offsetting. The first production 
verification systems for this purpose are already being developed 
(e.g. the CertifHy system).

As with the current supply of fossil natural gas, the majority of  
decarbonised gas in the gas distribution networks will also be sup-
plied via the existing gas pipeline infrastructure and in particular 
via the H2 backbone in the future. For the rapid decarbonisation of 
industry, commerce and the existing buildings, it will therefore be 
important for the demand-oriented expansion of the backbone to 
be implemented as quickly as possible.

This way, it will be possible to create the infrastructure required 
for ensuring adequate availability of hydrogen throughout Germany 
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no later than 2040. In this context, the gas demand of the industri-
al and commercial enterprises that are supplied via the distribution 
network must be added to the previous volume projections in the 
gas network development plan. In addition, the quantities needed 
to serve the heating sector and thus prevent a heat shortfall must 
be taken into account. It is therefore very important for the H2 gen-
eration capacities that are required to be created and used.

Furthermore, the establishment of an appropriate legal framework 
will be crucially important for creating the prospective demand and 
investment security required by exporters of hydrogen and meth-
ane from renewable sources from potential supplier countries. 
Here, too, a high level of ambition with rapid implementation will 
be extremely important for the success of local decarbonisation in 
the individual distribution network areas. 

The decentralised generation of hydrogen 
in Germany
In addition to centralised supply, the decentralised generation 
and use of H2 will be very important for the success of local de-
carbonisation and transformation. The DVGW potential study on 
power-to-gas systems in German distribution networks has shown 
that over half of the more than 11,000 municipalities in Germany 
have medium or high potential for the construction and operation 
of power-to-gas systems.[16] 

Overall, the study indicated an installation potential of up to 40 GW 
of electrolysis capacity at the distribution network level. Assuming 
an average of 3,500 annual full-load hours, 140 TWh of hydrogen 
can be generated in this way. This figure corresponds to around 
14 percent of current natural gas consumption in Germany. The 
achievement of this potential will call for the rapid and extensive 
expansion of electricity generation using wind power and photo-
voltaic systems, so that sufficient renewable power is available at 
low purchase prices.

Provided that sufficient progress is made with research in this 
area, pyrolysis15 may become a useful additional option for the 
early decarbonisation of regional industry and the surrounding 
network section, especially in areas that only gain access to the  
H2 backbone at a later date. 

Biomethane and climate-neutral synthetic methane
Around 9,500 biogas plants are currently in operation in Germany.
[17] The biogas produced is currently used mainly for direct local 
power generation. Nevertheless, around 200 plants can already 
feed approx. 9 TWh of processed biogas into the gas network as 
biomethane.[18] Biomethane is therefore already present as an 
energy source in various sectors. In mobility, for example, around 
half of the gaseous fuel used is made from biomethane and is 
therefore climate-neutral.
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Fictitious distribution 
network in sections

For the first time, 14 energy companies and regional 
suppliers have developed a model for a future energy and 
infrastructure system for the eastern states of Germany in 
the study “Commit to Connect 2050”. Investigations focused 
on the development of an economically optimised target 
concept for a fully decarbonised energy system in eastern 
Germany in 2050. For this purpose, 19 clusters were formed 
in eastern Germany and analysed with regard to their 
energy requirements and their generation potential with a 
view to defining an optimum plant fleet and an appropriate 
distribution network infrastructure. The study also examined 
how the individual regions could be connected by transport 
network capacities and what storage capacities would need 
to be made available for the new energy system. A key 
result of the investigation: hydrogen will supplement the 
electricity system and serve as an inexpensive transport 
medium between the regions. In order to optimally integrate 
the various energy sources into a system, both biomethane 
and hydrogen will play a central role. Together, they will 
account for energy supply of about 200 TWh and completely 
replace fossil natural gas.[19] 

Biomethane allows immediate entry to climate-neutral gas supply. 
In this context there is considerable green gas potential that  
can be activated quickly. In order to achieve this objective, like  
all climate-neutral gases, biomethane needs to be made  
market-ready (see Section 5.1).

Large additional quantities of biomethane and methane from re-
newable sources can be produced quickly and fed to the network 
by converting biogas plants located close to the gas network 
whose subsidy period under the Renewable Energy Act has ex-
pired, merging smaller plants and combining them with an on-site 
electrolysis unit. This corresponds to a total potential of up to 169 
TWh.17 Many of the German states offer suitable locations for 
plants in this context. 

In addition, electrolytic hydrogen produced outside Germany may 
be methanised in the country of origin in a CO2-neutral manner18 
and liquefied. In this way, existing LNG infrastructure could be 
used to transport the gas to Germany, where it could directly  
replace fossil natural gas. 

The route to local ckimate neutrality
Example transition route of a fictitious gas distribution network area, split into sections

Initial phaseStarting point

100 % H2 generated in the region

20 % H2 generated in the region

Biomethane input

Supplied with natural gas

H2-ready
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* Depending on the location of the network area in expansion  
stages 1– 3 of the backbone

H2vorOrt – from isolated island solution to 
broad-based climate neutrality
Every gas distribution network in Germany has its own regional 
characteristics. For the local energy transition to be a success, 
these specifics must always be taken into account. There will be 
no detailed one-size-fits-all solution for all distribution networks; 
the regional production and consumption structures of the local 
players must always be taken into account and reconciled.

It will therefore be crucially important for distribution network 
operators to engage in a continuous dialogue with users, produc-
ers, politicians and other stakeholders such as plumbers, heating 
equipment manufacturers, etc. in the near future and to conduct 
this dialogue continuously and on a long-term basis. In this con-
text, it will be particularly important to work with local businesses 
to develop decarbonisation solutions that are effective, targeted 
and widely accepted. These specific regional solutions and tran-
sition paths must be enabled and supported by suitable laws and 
regulations at the national level. 

The route to local climate neutrality
The initial phase: The first step will be to upgrade the distribution 
network for the long-term exclusive use of climate-neutral gases 
and to make it H2-ready in accordance with local plans. At the 
same time, individual network sections will be converted to 20 
percent or 100 percent H2 at an early stage, and as required, using 

local H2 production from electrolysis or alternative technologies. 
The use of local biomethane will also contribute to decarbonisa-
tion. Over 90 percent of the H2vorOrt project partners have already 
identified potential demonstration areas for this process or have 
isolated networks that are suitable for early conversion. 

Expansion phase (from 2030/35/40*): By this point, the back-
bone will have been developed and larger quantities of H2 will be 
available locally. Further network sections will be converted to 
20 percent or 100 percent hydrogen. The upgrading of the gas 
distribution networks will proceed rapidly. Over 95 percent of the 
project partners already believe that it will be technically feasible 
to convert to hydrogen on a network section basis. 

The target situation by 2050: The entire gas ditribution system in 
the network area should now be climate-neutral or only transport 
climate-neutral gases and have been fully upgraded in terms of 
infrastructure. Network sections with 100 percent H2, bio/renew-
able methane in its pure form and sections with the addition of 
about 20 percent hydrogen to other climate-neutral gases may 
coexist. The majority of the project partners assume that we will 
see the demand-oriented coexistence of 100 percent H2 network 
sections and network sections that contain green methane with H2 
admixtures in their networks. Almost 25 percent assume that by 
2050 they will only operate gas lines that transport 100 percent 
hydrogen.

Expansion phase
From 2030 / 2035 / 2040

100 % H2 backbone/with backbone

20 % H2 backbone

80 % renewable methane from backbone H2  
and bio-CO2, with 20 % backbone H2

100 % renewable methane from backbone H2  
and bio-CO2

Biomethane with 20 % H2

Target situation
By 2050

H
2 backbone

The entire  
network is  
climate-neutral

H
2 backbone
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The process of transition to climate-friendly gases is 
widely accepted. 
The initial experience of the project partners from pilot projects 
in the heating sector (in the context of H2 admixtures in the gas 
distribution network) makes it clear that the continued use of gas 
applications and the gas distribution network with climate-neutral 
gases is widely accepted by consumers and all other end users. 
This way, consumers and municipalities can achieve full climate 
neutrality without significantly more costly and complex infra-
structure investments, for example involving a changeover from 
gas-powered appliances and equipment to other technologies and 
energy sources.

 
4.3 Further development of the gas distribution 
network as a valuable asset for affordable,  
reliable and climate-neutral energy supply

Tangible added value at local level
The H2 readiness of a network section will become a location 
advantage for industrial plants and commercial facilities. Future 
fitness and sustainability is becoming a factor for a growing num-
ber of municipalities when it comes to positioning themselves as 
a business location. In addition, H2 readiness will support the local 
energy transition by facilitating the establishment of local H2 pro-
duction facilities such as eloctrolysis or pyrolysis plants by making 
it possible to transport hydrogen. 

However, the gas distribution network will also create significant 
local and regional value in network sections that are supplied with 
synthetic, climate-neutral methane in the medium or long term. 
The German gas distribution network has an economic replace-
ment value of several hundred billion euros19 and its operators 
are continuously investing in this asset. Annual investments and 
expenditure throughout Germany currently total about 2.5 billion 
euros.20 A large part of these investments flow into the respective 
regions and have therefore ensured employment and local value 
creation for decades. Most of the more than 700 German distri-
bution network operators have municipal shareholders and, in 
this context, make significant and continuous contributions to the 
financing and security of numerous municipal budgets. 

The gas distribution networks as facilitators of 
Germany-wide climate neutrality
As can be seen from the information given in Chapters 1– 4 of 
this policy paper, the gas distribution networks in Germany can 
become an infrastructure enabler for a climate-neutral energy 
system of the future. Climate-neutral gases, especially hydrogen, 
are decarbonisation and sector coupling media that are easy to 
store and transport. Hydrogen is therefore becoming a key energy 
source in the context of the decarbonisation of industry, mobility 
and, in particular, the building and heating sector. In this way, 
climate neutrality can be achieved for all users of the gas network 
in way that is reliable, predictable and cost-efficient however, this 
will only be possible if the gas distribution network is technically 
upgraded for full H2 readiness. The next stage will involve the step-
by-step conversion of gas distribution networks to the exclusive 
use of hydrogen or other climate-neutral gases. 

The energy transition is taking place in a decentralised way in the 
various regions and must be designed to take regional specifics 
into account. The vast majority of industrial companies, CHP plants, 
and especially private and commercial heat users are connected 
to the gas distribution network.[17] This is why the transformation to 
gas distribution networks that only contain climate-neutral gases 
plays such an important role for achieving the climate protection 
targets for 2030, 2040 and 2050.
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Our commitments and  
recommendations for  
political decision-makers

18: Promotion of highly efficient fuel cell heating appliances
19:  Consideration of subsidies for H2-ready CHP systems
20: Definition of recommendations for action (dedicated lines, 

adaptation / conversion and H2 readiness), regulatory basis 
for H2 infrastructure

21: Making process with the sector coupling of electricity, heat 
and gas infrastructures 

35: Cooperation with partner countries in a hydrogen alliance

3. create a regulatory framework for the use of  
hydrogen networks on the basis of the existing 
framework for gas networks. 
In this context, the legal framework should be adapted in such 
a way that investments in H2 readiness are adequately taken 
into account and do not lead to disadvantages in terms of 
efficiency comparisons and existing gas network structures. It 
should be made clear that the existing and proven regulatory 
framework for gas will include hydrogen in the future. Early 
investments in the H2 readiness of gas distribution networks 
should should also be taken into account in full in the regulato-
ry framework in order to advance the transformation of the gas 
network at an early stage and to send a clear starting signal. 

4. establish a climate bonus for progressive gas end 
users that encourages the use of climate-neutral 
gases.
Similar to the procedure for the multiple counting of charging 
current for battery vehicles set out in RED II, the purchase of 
climate-neutral gases for end users on gas networks should 
be counted twice for offsetting CO2 in connection with the CO2 
tax laid down in BEHG (Fuel Emissions Trading Act). This mech-
anism would stimulate the market ramp-up of climate-neutral 
gases and thus allow rapid and effective climate protection. 
This mechanism is to expire in 2030.

5. introduce an H2 conversion bonus for progressive 
gas end users, which promotes the conversion of 
customer systems to H2.
In the future, the income from CO2 pricing in gas supplies to 
end users under the Fuel Emissions Trading Act (BEHG) will 
mainly be used to decarbonise gas supply on the user side. 
A fund, which is to be financed from the proceeds of the CO2 
pricing in national emissions trading, should support gas end 
users and allow the full conversion of gas-supplied regions to 
hydrogen. Specifically, customer-side measures that enable 
customer systems to be converted to H2 supply are to be sup-
ported.

The 34 partner companies involved in the H2vorOrt project and 
DVGW acknowledge their responsibility for achieving the climate 
targets. They therefore want to step up their efforts as quickly as 
possible to accelerate the transformation of the gas distribution 
network. Together they have drawn up an agenda of eight points, 
which is stated at the end of this chapter. 

However, it will only be possible to implement this eight-point 
agenda if legislative and executive bodies, especially at the na-
tional level, take decisions and lay foundations in the near future 
to facilitate the transformation of gas distribution networks that 
is required and to significantly accelerate this process. In many 
respects, the legislative framework is by no means H2-ready or 
energy-transition-ready as far as gas distribution networks are 
concerned.

The 34 project partners of H2vorOrt have therefore formulated six 
specific recommendations for action by political decision-makers 
together with DVGW. 

5.1 Specific recommendations for political  
decision-makers

The H2vorOrt project partners recommend that 
political decision-makers ...

1. state the goal of climate-neutrality and a specific 
target for the proportion of climate-neutral gases in 
the gas mix in legislation.
For the electricity sector, a specific target for green electricity 
is already set in the coalition agreement and in the Renewable 
Energy Act (EEG): By 2030, the share of renewable energies 
in electricity consumption is to be 65 percent. A target for 
climate-neutral gases should also be defined by politicians 
and laid down in legislation. The further development of gas 
networks must then be oriented towards this goal and that of 
climate-neutrality. Investments must be aligned accordingly. 

2. implement the six most urgent measures of the 
National Hydrogen Strategy promptly to initiate 
investments in H2 generation and H2 network  
infrastructure.
Specifically, this relates to the Renewable Energy Act levy 
exemption for electrolysis electricity after 01.01.2021 and in 
particular the following measures of the National Hydrogen 
Strategy:

5 
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6. examine whether fund financing can remove obsta-
cles to upgrading the network and also stimulate the 
economy.
Network operators must be able to make investments promptly 
in the H2-readiness and transition to 100 percent H2 of the gas 
distribution networks. For this purpose, the gas network oper-
ators must receive adequate capital resources to cover their 
conversion investments. These could, for example, be provided 
through innovative instruments offered by KfW. 

5.2 Our commitments: the gas industry as an 
enabler of the energy transition and climate  
neutrality

Provided that these recommendations for action are 
implemented, the 34 project partners of H2vorOrt, 
together with DVGW, commit to the following agenda: 

The project partners ... 

1. as local infrastructure operators, are committed to 
durably enabling and strengthening regional value 
creation.

2. will, from now on, be focusing on the installation 
of H2-ready components.
With immediate effect, the project partners intend only to install 
gas network components that are H2-ready, as soon as the 
certificates required are available and such installation work as 
possible in accordance with their plans. This way, the entire gas 
distribution network in Germany will be continuously upgraded.

3. will lay the technical foundations for the infrastruc-
ture transformation required via DVGW in 2021.
In 2021, DVGW will answer key questions relating to the 
approval, construction, testing, commissioning and operation 
of gas distribution networks and appliances in the context of 
hydrogen. This will allow the start of planning and the first pilot 
projects at the local level. At the same time, a comprehensive 
revision of all the codes of practice for gas systems will be 
undertaken. The future codes of practice should aim for a target 
value for hydrogen injection of around 20 percent by volume 
(admixture). To ensure that a future-oriented system of codes of 
practice for the entire hydrogen process chain is available soon, 
the existing documents are to be supplemented by a new set of 
documents for 100 percent hydrogen. In order to complete this 
process quickly, DVGW will provide resources to accelerate and 
intensify the standardisation process.

4. will initiate a “Gas Network Area Transformation 
Plan” (GTP) within DVGW.

 G In order to provide the best possible support for the nation-
wide energy transition with regard to the technical con-
version of gas networks to hydrogen and climate-neutral 
gases, it will be necessary to carry out regional hydrogen 
target network planning work covering specific regional 
supply and demand structures.

 G For this purpose, DVGW will create a platform to condense 
the individual plans of the gas network operators into a gas 
network area transformation plan (GTP). This plan will con-
sider H2 readiness, the technical changes to individual net-
work sections required, and other concepts for achieving 
climate neutrality. It will be a structured, institutionalised 
process for developing a coordinated, cross-network plan 
that will serve as a guideline/support for technical imple-
mentation andprovide input for the Network Development 
Plan (NDP).

 G This “GTP” will develop the previously static exchange of 
planning between distribution and transmission system 
operators and initiate an active dialogue between them. 
Bidirectional comparison of the plans (GTP and NDP) will 
lead to a holistic network concept for hydrogen. The various 
user groups will be actively involved in this process.  

5. are committed to developing plans for the establish-
ment of H2-readiness by 2025. 
These plans will be developed in a continuous dialogue with 
upstream and downstream network operators as well as key 
user groups. They will be based on the long-term objective of 
climate-neutral gas supply. The plans will form part of the GTP.

6. intend to have implemented the first regional pilot 
applications powered by hydrogen in distribution 
networks by 2030.

7. will make a significant contribution to the energy 
transition and greenhouse gas reduction in their 
network sections by 2040, taking into consideration 
national decarbonisation targets20, by

 G upgrading the network sections they operate for the  
distribution of 100 percent H2  
or

 G submit a detailed regional plan for the decarbonisation of 
defined network sections the decarbonisaton of by 2050 
also with other climate-neutral gases. Alternatively, local 
decarbonisation may be implemented using other energy 
sources as part of integrated energy transition planning. 

8. will ensure the distribution of all climate-neutral 
gases within the distribution network on a long-term 
basis from 2050 onwards.
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The route to local climate neutrality at a glance

The project partners ...

1. as local infrastructure operators, are committed to 
durably enabling and strengthening regional value 
creation.

2. will focus more strongly on the installation of 
H2-ready components with immediate effect. 

3. will lay the technical foundations for the infrastruc-
ture transformation required via DVGW in 2021.

4. will initiate a “Gas Network Area Transformation 
Plan” (GTP) in DVGW.

5. are committed to developing plans for the  
establishment of H2-readiness by 2025. 

6. intend to have implemented the first regional pilot 
applications powered by hydrogen in distribution 
networks by 2030.

7. will make a significant contribution to the energy 
transition and greenhouse gas reduction in their 
network sections by 2040, taking into consideration 
national decarbonisation targets21.

8. will ensure the distribution of all climate-neutral 
gases within the distribution network on a long-term 
basis from 2050 onwards.

2021 

2025

2040

Development of the gas infrastructure

2030

Now
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1 The World Energy Council takes into account forecasts of 630 TWh/a 
to 3,000 TWh for German electricity demand in the future. With a 
consumption of 1,000 TWh, a six-fold increase in the renewable 
energy generation capacity currently installed is envisaged. IWith 
reference to 3,000 TWh, this would correspond to an eighteen-fold 
increase.[6] However, the higher forecasts if gas is used mainly for 
power generation do not give adequate consideration to seasonal 
demand peaks (electrified heating market in the winter) and the 
volatility of renewable power generation as these figures consider 
energy quantities and not system capacity. Expansion requirements 
may therefore be considerably higher.

2 Currently in the form of fossil natural gas, petroleum products, coal, 
biomass or district heating, in the future increasingly in the form 
of climate-neutral molecular energy sources such as hydrogen or 
biomethane.

3 The dena pilot study “Integrated Energy Transition” showed that, 
even without taking into account the significant additional costs for 
retrofitting industry, full electrification scenarios burden the economy 
with over € 500 billion more than comparable technology-neutral 
scenarios[1] 

4 In particular, the specific investment decisions and opportunities 
of building owners are decisive for the success of the energy 
transition in the space heating sector. The limited financial resources 
available must also be taken into account, as well as the fact that 
the corresponding investments will compete with other possible or 
necessary acquisitions and expenses. 

5 Elaborate insulation measures as well as the installation of underfloor 
heating and automatic ventilation systems are necessary in most 
cases. The high costs for this then lead to a considerable increase in 
the ancillary housing costs, which often become the “second rent”. 
In some buildings, these renovation requirements for conversion 
to electric heat pumps cannot be met due to monument protection 
regulations or structural conditions.

6 Periods with little solar irradiation, little wind and therefore little 
renewable electricity generation.

7 Like volatility, power transmission is a problem at peak times. The 
HVDC projects currently under construction will not be sufficient to 
cover the capacity currently provided by the gas networks for heat 
generation, as well as the current contribution of fuel oil via electricity 
transmission from north to south. Further power line construction 
projects would be required.

8 In 2018, the distribution grids supplied end consumers with 754.5 
TWh (479.3 TWh thereof to industry and power generation), and 173.6 
TWh to the transmission grids.[18]

9 See also National Hydrogen Strategy (Measure 8), National Innovation 
Program for Hydrogen and Fuel Cell Technology and funding at the 
state level (e.g. Bavaria).

10 A) Development of new 100 percent H2-ready applications: industrial 
use e.g. in steel works, chemical industry; appliances for 100 percent 

End notes

H2 heat supply have already been presented and will be available in 
large quantities in a few years; H2 filling station infrastructure; Gas 
turbines for 100 percent hydrogen; CHP devices (fuel cells and CHPs); 
 
B) Checking the existing appliances with regard to 20/30 percent 
 
H2 tolerance; C) Development of conversion kits for appliances to 
increase H2 tolerance to up to 100 percent H2 compatibility.

11 See 3.1, End Note 3.

12 For the purposes of this publication, a gas network is H2-ready if it 
has been technically upgraded so that it can be switched from natural 
gas/methane to 100% hydrogen distribution.

13 Exceptions are gas meters and pipeline sizing. For gas metres, 
weights and measures laws only allow the admixture of 5 percent. 
For pipeline sizing, only 10 percent is currently possible. The gas 
industry is currently working on technical solutions in these areas 
both nationally and internationally and new developments that enable 
the injection of up to 20 percent hydrogen or pure hydrogen.

14 Approx. 78 percent of domestic service lines and 62 percent of gas 
lines up to 16 bar pressure are now made up of plastic pipes, which 
are suitable for up to 100 percent H2. Most the steel pipelines used 
in pipelines of these types are made from low-alloy steel, which is 
regarded as unproblematical with respect to H2 compatibility. In the 
case of steel pipes with pressures >16 bar, which, however, only 
account for 5 percent of the pipes in the gas distribution network, a 
case-by-case analysis is required depending on the steel grade. Many 
of these steel grades are also suitable for H2. Research on the H2 
readiness of steel pipelines is currently in progress.

15 During pyrolysis, methane is separated into hydrogen and carbon in a 
high-temperature process. This means that no CO2 is emitted and the 
so-called “turquoise” hydrogen that is created can then be used in a 
climate-neutral manner.

16 The bio-CO2 generated in addition to the biomethane can be used to 
methanise the green H2 of the electrolysis unit, producing climate-
neutral methane purely from renewable energy sources.

17 This corresponds to a good 17 percent of German natural gas 
consumption in 2019.

18 Here, CO2 is taken directly from the air using renewable electricity by 
means of “direct air capture” (DAC). When the gas is burned, the CO2 
is then released again – the total amount of CO2 in the air does not 
increase. Alternatively, another source of climate-neutral CO2 can be 
used, e.g. biogas plants. 

19 DVGW estimates amount to over € 270 billion.

20 In 2018, this amounted to € 1,273 million in investments in new lines, 
expansion and development and € 475 million in maintenance and 
renewal.  
In addition, there were expenses of € 1,078 million for maintenance 
and repair.[18]

21 See Chap. 4.2. H2vorOrt.
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