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According to the first draft of the National Hydrogen Strategy, the BMWi assumes that the German transport 
and distribution infrastructure will be further expanded to accommodate the expected hydrogen quantities. It is 
considering reviewing and further developing the regulatory framework for the gas infrastructure to determine 
whether it needs to be adapted.2 

The most recent proposal of German industry associations also recognises that the "transport infrastructure is 
crucial for the hydrogen market", but only proposes amendments to the Energy Industry Act and the Gas 
Network Access Ordinance for rapid development.3 The visionary H2 starter network 2030 proposed by the 
gas grid operators (FNB) in January and again in May 2020 is also based on the conversion of gas pipelines.4 

Other proposals from the industry also seem to be based exclusively on the feeding of grey, green, blue or 
turquoise hydrogen into the German natural gas grid under the narrative "decarbonisation of the gas 
industry".56 Although the amount of hydrogen to be transported by 2050 will considerably exceed the current 
capacity of the German natural gas networks, neither private-sector incentives nor regulatory frameworks are 
formulated for setting up a pure hydrogen network.  

There are already various technical and regulatory obstacles to the hybridization of the German natural gas 
networks with hydrogen. By ignoring these obstacles in the design of the National Hydrogen Strategy, the 
German government will, in the author's opinion, fail to meet its climate policy goals for 2050 and will ignore 
European integration right from the start.  

This paper outlines the proposal to prioritise the development of a European hydrogen network. The author 
first explains the technical and regulatory obstacles which, in his view, stand in the way of a rapid 
reconstruction of the German gas networks as an integrating target infrastructure. He then refers to the need 
for a European solution, again because of regulatory concerns. He postulates the overarching goal of 
achieving the decarbonisation targets as quickly, efficiently and in solidarity through positive externalities of a 
European hydrogen network.  

 

 

 

 

1 Managing Director of the consulting company vp Energieportfolio UG (limited liability). This paper was prepared without the order of 
a third party. The contents reflect the opinion of the author. Editorial adjustments until 25.5.2020 

2 BMWi, January 2020, 21 pages. https://www.handelsblatt.com/downloads/25491634/1/nationalewasserstoffstrategie.pdf last 
downloaded on 3.5.2020. See also https://www.handelsblatt.com/politik/deutschland/energiewende-nationale-wasserstoffstrategie-31-
massnahmen-die-deutschland-zum-vorreiter-machen-sollen/25490610.html  

3 FNB Gas / BDI / bdew / VIK / DIHK (2020): Towards a Competitive Hydrogen Market - Joint Associations' Proposal for the 
Adaptation of the Legal Framework for Hydrogen Networks https://bdi.eu/publikation/news/auf-dem-weg-zu-einem-
wettbewerblichen-wasserstoffmarkt/ last downloaded on 24.5.2020. The composition in charge reminds of the Associations' 
Agreement on Gas (1998 - 2003).  
4 In order to implement 31 green gas projects, it should be possible to use approx. 1,100 kilometres for the transport of hydrogen by 
converting natural gas pipelines; only about 100 kilometres would have to be newly built by 2030. This goes without explaining how 
the resulting bottlenecks will be dealt with. www.fnb-gas.de  

5 frontier economics (2020): Gas Decarbonisation and Sector Coupling. Ensuring a market-based approach: a report for the 
European Federation of Energy Traders, 26 February 2020 

6 Depending on the assumption and the study, it should be between 370 and 1000 TWh per year. The author estimates that the 
amount will again depend very much on the strategy and regulation discussed here for ramping up.  
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Technical concerns 

Admixture potential limited 

With increasing hydrogen contents, the gas quality in the gas network would continuously decrease, which 
would primarily affect the industrial and consumer side. Already today, such challenges are being addressed 
by the definition of the BNetzA "KONNI Gas"7 and by the market area conversion - a conversion of L-gas into 
H-gas networks, carried out as part of the NEP Gas Process - which will be going on for over a decade. 
However, the increasing hydrogen share in the natural gas network would be accompanied by a permanent 
downgrading of the gas quality and a continuous need for conversion at points of consumption, regardless of 
the fact that equipment would have to be completely replaced at network or end-user level once a certain 
hydrogen share is reached.8 When natural gas is used as a raw material in the chemical industry, there is a 
extremely limited tolerance regarding the constant gas quality. Mixing would therefore be at best a temporary 
transitional solution before the network is switched to a pure hydrogen configuration. 9 

Further disadvantages would also arise from a further fragmentation of the gas trade, market dominance in 
mixed services, restriction of the balancing system and high costs of conversion.  

Lack of technical capacity  

At the same time, the establishment of a hydrogen economy via the gas networks is associated with a 
considerable need to expand the long-distance gas networks:  

 Hydrogen has 30% of the energy density of natural gas. For the complete decarbonisation of the gas 
grid by pure hydrogen, ceteris paribus, around three times the existing transport capacity would be 
required. The FNBs already (allegedly) lack the technical capacity to designate firm, freely allocable 
capacities in accordance with Article 20 (1b) EnWG.10 

 Especially in coastal areas, the connection of electrolysers - fed by wind offshore and onshore - can 
be expected as hydrogen sources.  

 The integration of international sources of supply (hydrogen import by ship) requires huge 
infrastructure for the landing of liquefied or chemically bound hydrogen. These high-capacity volumes 
would have to be connected to the natural gas networks in a similar way to conventional LNG 
terminals - from a network planning point of view, this would be a major challenge simply because of 
the lower calorific value. 

 Both the connection of landing terminals and wind power from the North and Baltic Seas should be 
planned in a joint hydrogen infrastructure at least with Denmark, the Netherlands, Belgium, Poland 
and the Baltic States. 

 With hydrogen contents of more than 10%, the loss due to molecular slippage should also no longer 
be negligible if the existing natural gas networks are not lined. 

In addition, the use of hydrogen in the transport sector would require a twofold transformation of the energy 
when hydrogen is taken locally from the natural gas networks, a rather inefficient approach.  

 
7 Conversion decision BK7-11-002 and amendment decision BK7-16-050 of 21.12.2016 

8 “….it might not be feasible to gradually increase the hydrogen fraction in gas networks from 0 to 100 %. Instead, once a certain 
“tipping point” is reached that makes a full transition to hydrogen more economical, it might be recommendable to do so, rather than 
increasing hydrogen concentration in a methane/hydrogen blend in several incremental steps, each of them requiring adjustment and 
re-placement of equipment at grid or end user level. For those cases, blending would be only a transitional solution before a switch to 
a hydrogen only configuration.” Aus: ENTSOG (2019): ENTSOG 2050 Roadmap for Gas Grids, S. 32. 

9 Netzentwicklungsplan Gas 2020 - 30, consultation document of 4 May 2020, p. 133; transmission system operators currently apply 
a maximum blending concentration of only 2%. 

10 The merger of market areas on 1 October 2021 is said to increase these bottlenecks considerably. Cf. determination of the BNetzA 
in procedure BK7-19-037 (KAP+ for additional capacities in a Germany-wide market area) 
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Since the integration of hydrogen would thus require a considerable adaptation of the gas infrastructure 
(where there is capacity shortage anyway), doubts about the effectiveness and technical efficiency of a gas 
grid hybridization are likely to be well-founded. Such a conversion and expansion would, however, be 
burdened with considerable adversities even in the current regulatory framework. 

 

Regulatory concerns 

Expansion of gas transmission networks too cumbersome 

If the National Hydrogen Strategy were to provide ex-ante integration with the natural gas networks, any 
capacity increase would have to be carried out in the course of established procedures, according to 
Incremental Capacity11 or according to the NEP Gas Process12 in conjunction with the TYNDP.13 Neither of 
these would be suitable for the development of the hydrogen economy in the gas networks. 

- The implementation of an integrated performance audit for 'Incremental Capacity' is based on the future 
net present value of the obligatory grid usage and the f-factor according to Art. 24. For the f-factor, for 
example, the positive external effects of the project on the market or the transmission network for new 
capacity to be created must be included, a value that is difficult to calculate for hydrogen.  

In any case, the need for economic expansion in excess of market demand only arises with new sources 
of imports in considerable amounts. Thus, an expansion via 'Incremental Capacity' would only be possible 
for large projects with international relevance. 

- The need for expansion via the NEP process would be driven by requests for connection of new hydrogen 
sources. In this case, the FNB will probably soon reach the technical limits for new connections, which will 
make it impossible to claim capacity reservation.14 

Applications for connection reservation and connection requests for hydrogen sources and sinks will 
come to a large extent from comparatively small plants and will be submitted at different times and 
locations over a period of years. The 16 German FNBs will only model the bindingly registered connection 
requirements in the course of the 2-year cycle. The total, future capacity requirements up to 2050 will 
probably be included without obligation at best. This would mean that only small expansion measures 
would be examined and implemented on the network side, which would increase time and costs 
exorbitantly compared to a centrally planned target network.  

- The conversion of natural gas pipelines into hydrogen pipelines (de-investment) in the current NEP 
process is unproven and not legally defined with regard to the determination of the revenue ceilings.15 

Furthermore, the development of a pure hydrogen infrastructure is currently not covered by the legal 
framework of Article 15a (1) sentence 2 EnWG.16 However, the network planning process under the existing 
regulation will also lack the necessary speed to decarbonise the fossil sector.  

Market distortion due to high complexity and need to adapt the legal framework 
 

11 See Chapter V of Regulation (EU) 2017/459 (Network Code Capacity Allocation) 

12 Ten-year network development plan referred to in Article 22 of Directive 2009/73/EC.  
13 10-year non-binding Community-wide network development plan referred to in Article 8(3)(b) of Regulation (EC) No 715/2009. 
14 The German FNB has also recognised this problem. According to the proposal for the amendment of the Energy Industry Act and 
the Gas Network Access Ordinance, the FNBs will only be obliged to connect end consumers and producers of hydrogen to a limited 
extent in future. Accordingly, the FNB can refuse the connection precisely for reasons relating to gas quality: proposed amendment to 
§ 38 GasNZV in conjunction with § 17 EnWG, FNB Gas/BDI et al. (2020), p. 6 ff. 
15 Netzentwicklungsplan Gas 2020 - 30, consultation document of 4 May 2020. 

16 Netzentwicklungsplan Gas 2020 - 30, consultation document of 4. May 2020, p 134 The author doubts not only the lack of a 
technical, economic and regulatory basis for hybridisation with hydrogen, but also that the FNBs were even entitled (legally) to conduct 
a market survey for hydrogen projects within the scenario framework of the NEP 2020-30. 
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The current legal framework for the TSO, even if the Gas Network Access Ordinance were to be adapted to 
"gases", should also address the complexity of support mechanisms for hydrogen, uncertainty about the level 
of a CO2 tax17, emissions trading, network expansion and quality adjustments during start-up in a 
technologically non-discriminatory manner.  

Although the Incentive Regulation is suitable for ensuring efficient network operation and expansion, it is 
doubtful whether it is the appropriate framework for creating infrastructure whose future utilisation can only be 
justified by its existence. The use of special capacities for the connection of gas-fired power stations (to avoid 
network expansion) and for transit in the gas sector has already revealed similar reservations on part of the 
FNB and the difficulties for investment decisions.18 

The administrative workload for guarantees of origin, which are to accompany the mixed form of ramp-up in 
the gas network, also appears to be high, apart from further adversities due to lowered liquidity in H2 trade.  

Moreover, the combination of market-based support measures and national regulations on sector coupling is 
likely to add a further degree of complexity to the already complex regulatory framework for European 
decarbonisation. For example, upstream models to promote Pyrolysis would19 not only collide with the 
regulatory framework of those Member States that pursue a purely green hydrogen strategy. It would also 
possibly be incompatible with a European Carbon Border Adjustment.20 The hydrogen strategy would be a 
long way from being designed to be competitive.  

In addition, the German gas market is already more than 55 % dominated on the import side by the Russian 
producer PJSC Gazprom. With the commissioning of Nord Stream 2 and the cessation of production from the 
Dutch Groningen field, this share will reach 75 - 80% in 2022. Irrespective of the implications of this market 
dominance, which has been ignored on the political side so far, for competition and regulation since 2016, the 
restructuring of Germany's gas networks over the next 30 years would be severely hampered by lobbying and 
market influence. For a sincere interest in the decarbonisation of the fossil economy will be assumed by very 
few gas and oil companies, but especially not by the Russian ones. 

In summary, the German economy in 2050 would still be far from its decarbonisation targets because of all 
these obstacles.21 

 

European dimension / respecting the solidarity principle 

However, changes in energy law and national interpretation and adjustments to infrastructure will also 
immediately collide with European directives on energy market liberalisation, if not provoke infringement 
proceedings.22 In any case, the need to restructure the regulatory framework for the integration of hydrogen in 

 
17 For example, the Mineralölwirtschaftsverband e.V. currently proposes to introduce a CO2 price of 300 €/tonne in the transport sector. 
https://www.mwv.de/presse/den-wirtschaftlichen-neustart-mit-klimaschutz-verbinden/ (15.4.2020) 

18 In the past, German gas transmission system operators have reported conditional capacities, a violation of Article 20(1b) EnWG. 
The author also fears for hydrogen that similar market-restricting capacity products, for example a 'hydrogen conversion capacity 
expansion', will be applied.  

19 frontier economics (2020), pp. 18, 24.  

20 Proposal for a Directive: EU Green Deal (carbon border adjustment mechanism) https://ec.europa.eu/info/law/better-
regulation/have-your-say/initiatives/12228-Carbon-Border-Adjustment-Mechanism  

21 A decisive structural change is also not to be found in the proposal of the FNB Gas et al. The gas grid should only become a really 
available option by 2025 (FNB Gas / BDI / bdew / VIK / DIHK (2020), p. 2). Here the associations are therefore likely to retreat to an 
opportunistic reserved position that will fuel doubts about the German economy's resolute will to decarbonise. In fact, only regulation 
adapted to the framework conditions of the hydrogen economy (as in the successful liberalisation of the European electricity and gas 
markets at the beginning of the 21st century) is a basic prerequisite for the success of the hydrogen strategy. It must guarantee a 
reliable, regulated provision of the necessary network infrastructure for competitive market development. 

22 Adapting the legal framework on a national stand-alone basis is likely to be fraught with Community law pitfalls, which also creates 
legal uncertainty for investors. These concerns are underlined in the associations' proposal: "The conversion of existing natural gas 
pipelines to the transport of hydrogen should be facilitated by including in the Energy Industry Act an interpretation rule for limited 
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the energy sector has been recognised by the European side via the procedure "The Bridge beyond 2025" 
and has already been consulted in 2019.23 

New assets and activities should be facilitated through regulation, including a sandbox model at EU level for pilot, small 
scale projects and appropriate differentiation between competitive and monopoly activities. Any subsidies are a matter for 
governments rather than regulators, and should not take the form of discounts on or exemption from network tariffs in any 
case. TSOs and Distribution System Operators (DSOs) should only be allowed to undertake potentially competitive 
activities under strict rules and as a last resort. While it is too early to be definitive, large-scale hydrogen networks could be 
expected to provide regulated third party accessing.  

For infrastructure planning, an effective regulatory framework at EU level, similar to that existing in some Member States, is 
needed to ensure a level playing field for new solutions. ….  

A strategy and development of the hydrogen economy should take on a European dimension at the latest 
wihen it comes to decarbonisation of the transport sector. But also in other sectors, the regulatory framework 
will have to be adapted and thus the cooperative planning at European level to be provided for therein will 
become necessary:24 

7. The overall governance arrangements in gas should be brought into line with those recently updated for electricity in the 
CEP (especially in a context of sector coupling and a holistic system view in the future). This alignment will involve changes 
to the gas legislation in relation to the Network Codes, the Agency’s powers, enforcement of the compliance of the 
European Network of Transmission Operators for Gas (ENTSOG) with its obligations, and exemptions and planning 
obligations for distribution systems.  

10. There is a need for a coherent approach across multiple sectors, including integration of power-to-gas, and with energy 
management services for households, transport, services and industry. ….This may be facilitated by establishing, at 
European level, consistent definitions, criteria and policy scenarios, such as the speed of decarbonisation in different sub-
sectors, the extent of technological innovation and energy efficiency improvements, and trends in demographic and 
economic factors.  

12. …..ACER should be conferred the power to approve the ENTSOs’ TYNDPs and require amendments by the relevant 
ENTSO, with due justification, when the plan is deemed non-compliant with the objectives in the relevant regulation….  

20. Principles and methodologies should be developed at European level for the regulatory treatment of the blending of 
hydrogen in gas networks.  

27. Consideration should be given to a regulatory framework for a pure hydrogen network, since uncertainty over future 
regulation could hamper (and delay) the initial investments in decarbonised gases. Some principles, such as third party 
access, could potentially be set at EU level before investments are made. …. But should hydrogen networks become 
widespread, and where blending of decarbonised gas increases in existing networks, there would be real value in 
leveraging the liquidity of existing markets and the understanding of existing rules and regulations. This could be achieved 
by extending the existing Gas Directive and Regulation to apply beyond natural gas to include decarbonised gases, with 
clear carve-outs for direct pipes to individual (or small clusters of) industrial users where additional regulation is 
unwarranted.  

These considerations should give some idea of the difficulties to be expected in integrating hydrogen markets 
based on the current regulation. Rather, they suggest an extension of the Gas Directive to allow hydrogen 
networks to participate in the liquidity of existing markets and existing regulations.  

 

 
personal easements and for contractually agreed permissions. FNB Gas / BDI / bdew / VIK / DIHK (2020), p. 4. The author assumes 
that such changes are also intended to pave the way for activities of the FNB in the competitive field, a regulatory procedure which, 
however, may only be regulated at European level (solidarity, harmonisation).  

23 ACER (2019): The Bridge beyond 2025. Conclusion Paper (19. November 2020).  

https://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/SD_The%20Bridge%20beyond%202025/The%20Bridge%20B
eyond%202025_Conclusion%20Paper.pdf  

24 ACER (2019): RECOMMENDATION No 02/2019 of 19 November 2019 on the regulatory response to the future challenges 
emerging from developments in the internal gas market  

https://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Recommendations/ACER%20Recommendation%2002-
2019.pdf 
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Achieving climate policy goals not only geared to national targets 

For the use of existing infrastructure, it may be impossible to make a robust cost-benefit calculation for the 
choice of the appropriate regulatory and planning framework in the ramp-up phase, let alone the choice of the 
integrating network infrastructure, its extension and regulation. The European gas network operators' 
association ENTSOG also recognizes that a dedicated hydrogen network in the current market design is 
necessary to support technologies for decarbonization on the so-called hydrogen path.25 

In any case, the overriding issue here is a structural change, in which network redundancies in the rapid run-
up of hydrogen and shutdown of natural gas will be the minor problem. In order to maximize the benefits for 
society as a whole, it is more important to reduce the negative externalities of the fossil economy, a goal 
which, given the low CO2 price, still lacks the appropriate economic signal. Positive externalities are to be 
created by means of the greatest possible network and its combined effects. Speed and a high probability of 
implementation sets another crucial objective.  

For this reason, the regulatory framework of the National Hydrogen Strategy should provide from the outset for 
the design of a separate, centrally planned hydrogen network as a European network. 

 

Hydrogen network as "essential facility" for decarbonisation  

The road map for the development of a hydrogen network should, as an integrating target infrastructure, 
largely provide for the construction of additional pipelines along existing infrastructure (motorways, railway 
lines, power and gas lines). Smaller hydrogen pipeline projects of the industrial consortia already in the 
planning stage and current real laboratories could be quickly integrated technically and regulatively into the 
larger and, in the future, converging entry-exit systems. After only a short time, hydrogen could also be traded 
at the Virtual Trading Point of a hydrogen network. Redundant gas or oil pipelines can be assigned to the 
small-scale hydrogen markets with the staged shutdown, while dedicated connection points to the natural gas 
networks set clear regulatory limits. With a 30-year perspective, the coupling or integration of hydrogen in the 
European sectors would then be based primarily on new hydrogen networks regulated under strict 
decarbonisation targets.  

The development of a European hydrogen network under state control and investment is suitable as an 
infrastructure measure to mitigate the economic slump in the wake of the Covid-19 crisis, to underline 
European solidarity and to implement the sector coupling under the Green Deal of the EU Commission in a 
meaningful way.26  Decisive and joint action on infrastructure expansion is likely to be a critical success factor 
in overcoming the climate crisis. 

-----------------------  

 
25  DSOG (2019): DSOG 2050 ROADMAP FOR GAS GRIDS; p. 48. https://entsog.eu/sites/default/files/2019-
12/ENTSOG%20Roadmap%202050%20for%20Gas%20Grids.pdf 
 
26 Hepburn, C., O’Callaghan, B., Stern, N., Stiglitz, J., and Zenghelis, D. (2020),‘Will COVID-19 fiscal recovery packages accelerate or 
retard progress on climate change?’, Smith School Working Paper 20-02 
https://www.smithschool.ox.ac.uk/publications/wpapers/workingpaper20-02.pdf  


