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European foreword 

This document (prEN 17928-3:2023) has been prepared by Technical Committee CEN/TC 234 “Gas 
infrastructure”, the secretariat of which is held by DIN. 

This document is currently submitted to the CEN Enquiry. 

This document is intended to be used in conjunction with prEN 17928-1. 

This document is part of the EN 17928 series, Gas infrastructure - Injection stations: 

— Part 1: General requirements 

— Part 2: Specific requirements regarding the injection of biomethane 

— Part 3: Specific requirements regarding the injection of hydrogen fuel gas (this document) 
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1 Scope 

This document establishes specific functional requirements of stations for the injection of hydrogen fuel 
gas into transmission and distribution systems for fuel gases (natural gas, biomethane, SNG, hydrogen 
fuel gas, fuel gas mixtures, etc.; see Figure 1) in accordance with European technical rules that ensure the 
interoperability of systems in addition to the general functional requirements of prEN 17928-1. 

This document complements prEN 17928-1 by specifying the technical safety requirements to be 
observed with respect to the chemical and physical properties of hydrogen fuel gas. 

It furthermore complements the requirements on pipelines specified in EN 12007-3 and EN 1594 by 
describing the specific requirements with respect to hydrogen. 

Additionally, it explains how to handle hydrogen measurements during the course of injection. 

 
Key  

1 injection station – scope of this document 
2 gas transmission and distribution system 
3 measuring and control station – pressure control/ compression / flow control / metering/gas-mixing 

(optional) 
4 hydrogen pipeline (optional mixed-gas pipeline) 
5 hydrogen fuel gas production 
6 gas composition / flow information 
7 gas-feed for mixing (optional) 

Figure 1 — Injection station for hydrogen fuel gas 

Requirements for the technical equipment for mixing hydrogen as an additive gas into the gas flow of the 
gas transmission and distribution system are not covered by this document. However, requirements for 
the resulting gas mixture are specified in 5.2, which specifies requirements for the operation of the 
injection station. 

This document represents the recommendations at the time of its preparation. This document does not 
apply to injection stations operating prior to the publication of this document. 

This document specifies common basic principles for gas infrastructure. Users of this document are 
expected to be aware that more detailed national standards and/or codes of practice can exist in the CEN 
member countries. This document is intended to be applied in association with these national standards 
and/or codes of practice setting out the above-mentioned basic principles. 

In the event of terms of additional requirements in national legislation/regulation than in this document, 
CEN/TR 13737 (all parts) illustrates these terms.  

CEN/TR 13737 (all parts) gives: 
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— legislation/regulations applicable in a member state; 

— if appropriate, more restrictive national requirements; 

— a national contact point for the latest information. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 

EN 1594, Gas infrastructure - Pipelines for maximum operating pressure over 16 bar - Functional 
requirements 

EN 12007-1, Gas infrastructure - Pipelines for maximum operating pressure up to and including 16 bar - 
Part 1: General functional requirements 

EN 16726, Gas infrastructure - Quality of gas - Group H 

EN 60079-10-1, Explosive atmospheres – Part 10-1: Classification of areas – Explosive gas atmospheres 

prEN 17928-1, Gas infrastructure - Injection stations - Part 1: General requirements 

3 Terms, symbols, units, and abbreviations 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminology databases for use in standardization at the following addresses: 

— ISO Online browsing platform: available at https://www.iso.org/obp 

— IEC Electropedia: available at https://www.electropedia.org/ 

3.1 
permeation 
flow of a gas through another (usually solid) material by diffusion without a defect or opening of the latter 

Note 1 to entry: To be distinguished from leak flow, which is not based on diffusion. 

3.2 
embrittlement 
deleterious changes in the ductility properties of a metal that exposure to hydrogen can produce 

[SOURCE: ISO/TR 15916] 

4 General requirements 

4.1 Specific requirements for hydrogen injection stations 

The requirements on injection stations of prEN 17928-1 shall apply, observing the hydrogen-specific 
requirements in accordance with relevant pipework and product technical standard. 

For further information, see IGC Doc 15/21/E, IGC Doc 122/18/E, ISO/TR 15916 and CEN/TR 17797. 
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4.2 Coordination and definition of interfaces 

Some of the areas that require coordination, which are not covered by the requirements specified in 
prEN 17928-1, include: 

— the minimum requirements (grid code) of the gas grid operator; 

— the maximum permissible, application-specific hydrogen content given by national regulation and 
the grid code of the downstream network; 

— with reference to the end-use (see EN 16726); 

— with reference for the downstream network (see EN 16726); 

— avoidance of pipeline sections with oscillating flows and insufficient mixing with impermissible 
enrichment of hydrogen; 

— the actual amount of hydrogen in the grid and injection from other sources; 

— gas property measurement; 

— hydrogen losses with reference to hazardous areas classification requirements. 

4.3 Requirements on the properties of hydrogen fuel gas 

4.3.1 General 

The operator shall define the relevant properties (metrological, chemical, calorific value, etc.) for the 
hydrogen fuel gas to be injected based on national regulation; in particular, the minimum and maximum 
amounts of hydrogen fuel gas injection shall be defined. 
4.3.2 Injection for hydrogen fuel gas in methane-based grids 

Maximum hydrogen content shall be stated. 
NOTE National regulations can exist which can be more restrictive than those requirements observed in EU 
regulations. 

4.3.3 Requirements for injection into dedicated hydrogen grids 

Higher requirements for dedicated hydrogen grids can apply according to the grid code of the 
downstream operator. 
4.4 Explosion protection 

Explosion protection requirements shall be observed during station construction and operation, taking 
into account all hydrogen-specific hazards. Hazardous areas shall be classified in zones in accordance 
with EN 60079-10-1 or other recognized standards.  
NOTE National regulations can exist. 

A hydrogen safety data sheet shall be provided. Table 1 lists the safety-relevant technical properties of 
hydrogen with respect to explosion protection. 
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Table 1 — Safety-relevant technical properties of hydrogen 

Lower explosive limit — LEL 4,0 Vol.-% 

Upper explosive limit — UEL 75,6 Vol.-% 

Ignition temperature 560 °C 

Density 0,0899 kg/m2 

Density/air ratio 0,07 

Temperature class T1 

Explosion group IIC 

Ignition energy 0,016 mJ 

5 Operational functions 

5.1 General 

For operational functions, see prEN 17928-1. 
5.2 Mixing hydrogen fuel gas with other gases 

5.2.1 Homogeneity of the gas flow 

When feeding hydrogen into a gas transmission or distribution system other than hydrogen, 
homogeneous mixing of hydrogen with the main gas shall be achieved at the nearest exit point or the next 
branching in the flow direction after the injection point. 

The network operator shall ensure a sufficiently homogeneous mixture of hydrogen with the main gas. 

The homogeneity of the mixture depends e.g. on pressures, flow velocities, design and dimensions of the 
injection point as well as the gas compositions, if no static mixer or similar is used. 

When hydrogen is mixed with a T-joint, it can be shown by numeric simulations that after 500 times the 
diameter of the pipe of the main gas stream, the resulting gas is sufficiently homogenous [1] provided 
that the following conditions are met: 

— volumetric flow ratio of the volumetric flow of hydrogen VH2 to the volumetric flow of the main gas 
VMG of VH2/ VMG ≤ 0,3; 

— ratio of the diameter d of the injection line to the diameter D of the main gas line: d/D < 0,2; 

— gas flow velocity of the main gas stream ≥ 0,5 m/s; 

— injection speed of the hydrogen ≥ 5 m/s; 

— Reynolds number of the main gas stream > 2300 (turbulent flow). 

5.2.2 Control of the hydrogen content 

The hydrogen content in the homogeneous mixture shall be measured by the network operator at the 
nearest calibrated measuring point or at the next branching of the flow of the mixed gas in the flow 
direction after the injection point. 

Inadmissible hydrogen accumulations in the gas transportation or distribution system, as can occur for 
example in the case of shuttle operation [reverse flow] of the base gas, shall be avoided. 
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The network operator provides a suitable measurement signal to control the feed-in quantity. The 
requirements with regard to the technical specification, the required safety level and the temporal 
resolution shall be agreed between the network operator and the operator of the feeding station. 

6 Overall safety requirements and protection against inadmissible operating 
modes 

For overall safety requirements, see prEN 17928-1. 

7 Specific requirements for systems and components 

7.1 Key parameters for material selection 

7.1.1 General 

The parameters given in the following subclauses, if in contact with the gas, shall be considered for all 
pressure containing parts of the injection station. 
7.1.2 Hydrogen embrittlement (metallic materials) 

Higher strength materials (tensile strength 800 N/mm2 or higher) shall not be used in order to avoid 
hydrogen-induced stress corrosion cracking. 

The required wall thicknesses should be calculated in accordance with the provisions of EN 15001-1. 
Consideration of the influence of the crack growth rate under hydrogen atmosphere is described in 
ASME B 31.12. It is recommended to construct and operate the station so that station components and 
connecting pipelines can be assumed to be mainly under static load. 
7.1.3 Hydrogen permeation 

The hydrogen permeation for metallic materials is negligible. Non-metallic materials require a specific 
investigation. 
7.1.4 Requirements on hydrogen injection stations 

7.2 Systems 

7.2.1 Monitoring of ambient atmosphere 

The operator shall define, based on a hazard analysis and evaluation, whether or not ambient atmosphere 
monitoring and, if applicable, other protective measures are necessary in hazardous areas. 
7.2.2 Metrological requirements 

For metrological requirements, see prEN 17928-1. In particular, determining the energy amount of the 
injected hydrogen and the calorific value at the relevant discharge points of the gas supply grid shall be 
taken into account. 

7.3 Components 

7.3.1 Requirements on buried pipelines 

The requirements in EN 12007-1 and/or EN 1594 shall apply, observing the hydrogen-specific 
requirements. 

Adequate organisational and operational or, if applicable, technical measures shall be taken to ensure 
that leaks are detected, and the integrity of service lines remains intact. These measures shall be based 
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