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ABSTRACT. The decarbonization of the gas sector is to be facilitated by supporting the 

development of low-emission gases, the future-oriented project of a competitive low-emission gas 

market, and the reduction of methane emissions from industry. Technological neutrality is to enable 

and deliver safe and affordable low-emission energy. One of the technological challenges is to 

adapt the gas infrastructure and support the development of hydrogen networks, CO2 transport 

networks, energy storage infrastructure, and integration of the energy sector using renewable 

energy. The gas sector is expected to support the EU's industrial strategy, including the 

decarbonization of energy-intensive steel, chemical, and cement industries. Replacing coal with 

gas is to reduce CO2 emissions, also in district heating. The production and deployment of 

sustainable alternative fuels are expected to support the decarbonization of the transport sector.  
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Introduction 

In 2015 in Paris, the governments of the cop-21 countries pledged to sharply reduce CO2 emissions and 

introduce a zero-emission economy in 2050. The European Union has outlined four main paths to a low-

carbon, sustainable, competitive, and secure energy system in 2050. Its Clean Planet report of November 

2018 identified seven main lines of action to reduce CO2 emissions and achieve 'climate neutrality' in 2050. 

The gas and oil industries in the next three decades will be under intense pressure from public opinion and 

pressure from government (EU) regulations to reduce and eliminate carbon dioxide emissions. The 

regulation is generally related to the content of the "Paris" Agreement at the  UN Intergovernmental Panel 

on Climate Change (COP 21 in Paris), in which the meeting governments of countries recognized 

responsibility for climate change. A new IPCC report on climate change from 2018 reports an increase in 

the average temperature of the Earth's atmosphere of about 0.87 oC between 2006 and 2015. This report 

informs about a possible change in temperature of 1.5 oC compared to 1900 in 2032-2052. Emissions of 

CO2, CH4, and N2O in 2020 [kt] are in Poland at the level of 350 mln t of equivalent CO2 [23]. Everyone 

can imagine the scale of this undertaking to reduce part of the CO2 broadcast in the coming years in Poland. 

Use of gas in the process of decarbonization of the economy   

The role of natural gas in the global economy is significant. The share of energy from natural gas is forecast 

to increase slowly in the World over the next 50 years. However, EU actions will force an energy 

transformation that will partially limit the use of natural gas, replacing it with the so-called "Climate-friendly 

gases" (i.e., biomethane and hydrogen) (Fig. 1). The IEA report [4] states that using pure hydrogen currently 

has significant potential resulting from climate policy.    

EU gas self-sufficiency 

 This program results from adopting the doctrine of the total elimination of fossil fuels, which, of 

course, is impossible. Several European' think tanks have presented examples of 'self-sufficiency' programs 

or drastic reductions in fossil fuel imports into the European Union. One or more such programs are also 

envisaged to be subsidized in the following years by the EU. The gas 'self-sufficiency' program is based on 

the assumption of hydrogen production from surplus electricity generated as part of RES and on the program 

of biological waste management and biogas/biomethane production. This program is to be supported by the 

technology of methane production using biomass pyrolysis. 
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Challenges in building a zero-emission energy system (hydrogen and biomethane)  

The two fundamental problems related to the energy of modern society include the identification and 

construction of a sustainable energy system based on renewable energy sources and the so-called 'hydrogen 

economy' [20]. Hydrogen is to come from the electrolysis of water or natural gas (with simultaneous 

sequestration of released carbon dioxide (CCS)) [14] and has the advantages in a zero-emission economy 

[2, 4, 9, 6, 18, 21, 22]:  

1. increased energy demand and increased costs of extracting energy resources, 

2. sustainable access to energy for countries without energy resources,  

3. reduction of emissions from the combustion of fossil fuels.  

Possibilities of using hydrogen in gas infrastructure 

The existing regulations on gas quality (mixing natural gas with hydrogen) are determined for gas 

infrastructure elements[1, 3, 8, 5, 14, 15]. The permissible hydrogen content in the gas varies from 2% to 

6% (see tab. 1). New standards of permissible hydrogen content should consider possible variability of 

hydrogen mixing levels during transport (tab. 1, [4]).  

 

Fig. 1  Classification of 'decarbonized' 'energy' gases ('climate-friendly') according to DVGW [14]  

The CCS and CCUS technologies 

Carbon Capture, Usage, and Storage (CCUS) is a technology that can capture and make effective use (or 

storage below the surface) of the CO₂ emitted by industrial activities.  Carbon capture geological storage 

(CGS) is considered the most viable option for effectively storing the large CO2 quantities needed to reduce 

global warming and climate change. As mentioned above, CO2 will be captured in the technological process, 

stored and used, and stored in geological storage sites (CCS). The CCUS process, i.e., the capture and use 

of carbon dioxide (CCU) in industry, refers to processes in which CO2 is captured and then transformed 

into a new product. In particular, it is planned to use carbon monoxide (CO) m.in as an energy raw material. 

In particular, it uses carbon monoxide (CO) m.in as an energy raw material. The scale of these activities 

may vary; e.g., in Japan's energy policy, which will gradually implement the policy of phasing out coal, 

CCS technology is included in the implementation after 2030. 
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Tab. 1 Summary of maximum hydrogen contents in the gas sector (see [4, 12, 14, 18]. 
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 Gas distribution pipelines 50% *100% 

Gas meters 50%  

Gas transmission pipelines 20%  

Compressors 10%  

UGS (Underground. Gas Storage) 2% **100% 
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Stoves for heating water and central 

heating 30%  

Gas cookers 30%  

Internal combustion engines 5%  

Gas turbines 2%  

CNG tanks (compressed natural gas)  2% ***30% 

* for selected types of networks; ** for cavern warehouses; *** for selected types of CNG tanks  

 

Conclusions 

By 2050, fossil fuels will continue to be the backbone of the global economy, although the amount to 

generate electrical energy production will be reduced. [7, 9, 15, 16, 18, 21]. The rate of 'decarbonization' 

changes in the gas sector depends on the EU climate policy. The adopted strategy Polish includes 

constructing several nuclear power plants, the first of which should be commissioned around 2033. 

Ultimately, Poland intends to generate above 10% of electricity (after 2040) from the nuclear power system. 

Natural or decarbonate gas will be useful to stabilize the power demand. The CCS and CCUS technologies 

will be introduced after 2030 [see 6, 22]. It is not yet possible to estimate technological changes after 2030. 

An important element of the 'zero-emission' gas industry is the construction of modern gas infrastructure 

for the mixture of natural gas and hydrogen.  
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