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European foreword

This document (EN 1594:2024) has been prepared by Technical Committee CEN/TC 234 “Gas
infrastructure”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by September 2024, and conflicting national standards shall
be withdrawn at the latest by September 2024.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 1594:2013,.
The main changes between this document and the previous edition EN 1594:2013 are as follows:

— addition of supplements with respect to available technologies, like aspects of pipeline inspection,
corrosion protection, aspects of gases with low ignition energy considered such as hydrogen;

— restructuring and rephrasing of scope to improve understanding (Clause 1);

— update of references to other documents (Clause 2 and Bibliography);

— revision of terms and definitions including clarification of substance ‘gas’ (Clause 3).
— addition of arrangements for venting, recompression and flaring (Clause 7);

— adjustment of minimum impact energy values to appropriate safety values (Clause 8);

— removal of all annexes, because they were outdated and considered covered in other European
standards;

— addition of new normative annex with requirements for fracture arrest of line pipe (Annex A),
adopted from EN ISO 3183:2012 as they were taken out in the current edition of EN ISO 3183
(published in 2019);

— addition of new informative with recommendations related to hydrogen pipelines (Annex B).

This document has been prepared under a Standardization Request given to CEN by the European
Commission and the European Free Trade Association.

There is a complete suite of functional standards prepared by CEN/TC 234 “Gas infrastructure” to cover
all parts of the gas infrastructure from the input of gas to the transmission system up to the inlet
connection of the gas appliances, whether for domestic, commercial or industrial purposes.

Conformance to this document ensures the interoperability, safety and reliability requirements of
pipeline systems.

Directive 2009/73/EC concerning common rules for the internal market in natural gas and the related
Regulation (EC) No 715/2009 on conditions for access to the natural gas transmission networks also aim
at technical safety (security) including technical reliability of the European gas system. These aspects and
Directive (EU) 2018/2001 on the promotion of the use of energy from renewable sources are also in the
scope of CEN/TC 234 standardization. In this respect, CEN/TC 234 evaluated the indicated EU legislation
and amended this document accordingly, where required and appropriate.
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CEN/TC 234 will continue its work updating this document to the latest developments at regular
intervals.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the United
Kingdom.
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Introduction

This document describes the general functional requirements for gas supply through pipe systems and
covers the pressure range greater than 16 bar maximum operating pressure for steel systems. It gives
normative and informative references for safe and secure gas infrastructure. It applies to their design,
construction, operation and the related aspects of safety, environment and public health, all in order to
provide a safe and secure supply of gas.

The requirements of this document are based on safe gas engineering practice under conditions normally
encountered in the gas industry. Requirements for all unusual conditions cannot be specifically provided
for, nor are all engineering and construction details prescribed.

Existing industrial safety regulations applying to work areas, safety devices and safe work practices are
not intended to be supplanted by this document.

Managers with responsibilities for the design, construction and operation of gas infrastructure will have
regard to the guidance given in this document and to other relevant standards. It is the responsibility of
these managers and engineers to apply these functional requirements, supplemented with other proven
good practice to the particular circumstances of all gas infrastructures.

The designer, constructor or operator of pipeline systems is cautioned that this document is not a design
handbook or code of practice. Additional national or company standards describing the details are
needed. These detailed standards should be in line with the basic principles of this document.

In preparing this document it was recognized that the suite of relevant European standards is incomplete.
Where appropriate, reference is made to international, national or other standards until relevant
European standards are available.

In preparing this document, a basic understanding of gas supply by the user has been assumed. Gas
infrastructure is complex and the importance on safety of their construction and use has led to the
development of very detailed codes of practice and operating manuals in member countries. These
detailed statements embrace recognized standards of gas engineering and specific requirements imposed
by legal structures of these member countries.
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1 Scope

This document describes the functional requirements for pipelines for maximum operating pressure over
16 bar. This document also describes the mechanical requirements for pipework in stations with a
maximum operating pressure greater than 16 bar.

NOTE1 Welding requirements are described in EN 12732 Functional requirements for stations are given in
EN 1776, EN 1918-5, EN 12186, and [EN 12583

This document is applicable for transporting gas via onshore high-pressure steel pipeline infrastructures,
where the following applies:

— onshore:

— from the point where the pipeline first crosses what is normally accepted as battery limit
between onshore and offshore, and that is not located within commercial or industrial premises
as an integral part of the industrial process on these premises except for any pipelines and
facilities supplying such premises;

— pipeline system with a starting point onshore, also when parts of the pipeline system on the
mainland subsequently cross fjords, lakes, etc.;

— high pressure: gas with a maximum operating pressure over 16 bar and a design temperature
between -40 °C and 120 °C;

— steel pipeline infrastructure: infrastructure consisting of pipeline components, such as pipes, valves,
couplings and other equipment, restricted to components made of unalloyed or low alloyed carbon
steel and joined by welds, flanges or mechanical couplings;

— gas: non-corrosive natural gas, biomethane gas, hydrogen gas and mixtures of these gases where
technical evaluation has ensured that operating conditions or constituents or properties of the gas
do not affect the safe operation of the pipeline.

Gas infrastructures covered by this document begin after the gas producer's metering station.

NOTE 2  The functional demarcation of the pipeline system is usually directly after an isolating valve of the
installation, but can differ in particular situations. The functional demarcation of the pipeline system is usually
located on an isolating valve of the installation, but can differ in particular situations.

A schematic representation of pipelines for gas infrastructure is given in Figure 1.

This document can also be applied to the repurposing of existing pipelines.
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Key
Symbols Stations
pipelines covered by this document 1  P-well, production
pipelines not covered by this document 2 T - treatment
O pressure regulation 3 D - odorization
A pressure safety system 4  S1-gasreceiving
D metering, gas analysis and sampling 5 S2-valve station
system
< compression 6 S 3-delivery station
X valve 7  S4 - compressor station
I><] isolation device 8 S5 -othersupply (e.g. for blending)
9 S 6 - export or import (e.g storage and

neighbouring network)
10 S 7 - pressure regulating
11 S 8- domestic distribution
12 S9 - industrial distribution
13 S10-storage

Figure 1 — Schematic representation of pipelines for gas supply over 16 bar

This document specifies common basic principles for gas infrastructure. Users of this standard are
expected to be aware that more detailed national standards and/or code of practice can exist in the CEN
member countries.

Documents
10 Document Sharing Hub

Full document details: BS EN 1594:2024


http://www.avadocuments.com/doc/bs-en-1594-2024
http://www.avadocuments.com/doc/bs-en-1594-2024

EN 1594:2024 (E)

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 conflicts in terms of more restrictive requirements in national legislation/regulation with
the requirements of this standard, the national legislation/regulation takes precedence as illustrated in
CEN/TR 13737.

CEN/TR 13737 gives:

— clarification of all legislations/regulations applicable in a member state;
— if appropriate, more restrictive national requirements;

— anational 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 1092-1, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, PN
designated — Part 1: Steel flanges

EN 1514 (all parts), Flanges and their joints — Dimensions of gaskets for PN-designated flanges

EN 1515-2, Flanges and their joints — Bolting — Part 2: Classification of bolt materials for steel flanges, PN
designated

EN 1515-3, Flanges and their joints — Bolting — Part 3: Classification of bolt materials for steel flanges,
class designated

EN 1515-4), Flanges and their joints — Bolting — Part 4: Selection of bolting for equipment subject to the
Pressure Equipment Directive 2014/68/EU

EN 1759-1, Flanges and their joint — Circular flanges for pipes, valves, fittings and accessories, Class
designated — Part 1: Steel flanges, NPS 1/2 to 24

EN 1998-4, Eurocode 8 — Design of structures for earthquake resistance — Part 4: Silos, tanks and pipelines
EN 10204|, Metallic products — Types of inspection documents

EN 10289, Steel tubes and fittings for onshore and offshore pipelines — External liquid applied epoxy and
epoxy-modified coatings

EN 10290, Steel tubes and fittings for onshore and offshore pipelines — External liquid applied
polyurethane and polyurethane-modified coatings

EN 12186, Gas infrastructure — Gas pressure regulating stations for transmission and distribution —
Functional requirements

EN 12327, Gas infrastructure — Pressure testing, commissioning and decommissioning procedures —
Functional requirements

EN 12560-1, Flanges and their joints — Gaskets for Class-designated flanges — Part 1: Non-metallic flat
gaskets with or without inserts
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EN 12560-2, Flanges and their joints — Dimensions of gaskets for Class-designated flanges — Part 2: Spiral
wound gaskets for use with steel flanges

EN 12560-3, Flanges and their joints — Gaskets for Class-designated flanges — Part 3: Non-metallic PTFE
envelope gaskets

EN 12560-4, Flanges and their joints — Gaskets for Class-designated flanges — Part 4: Corrugated, flat or
grooved metallic and filled metallic gaskets for use with steel flanges

EN 12560-5, Flanges and their joints — Gaskets for Class-designated flanges — Part 5: Metallic ring joint
gaskets for use with steel flanges

EN 12560-6, Flanges and their joints — Gaskets for Class-designated flanges — Part 6: Covered serrated
metal gaskets for use with steel flanges

EN 12583, Gas Infrastructure — Compressor stations — Functional requirements
EN 12737, Gas infrastructure — Welding steel pipework — Functional requirements
EN 14141, Valves for natural gas transportation in pipelines — Performance requirements and tests

EN ISO 3183:2019, Petroleum and natural gas industries — Steel pipe for pipeline transportation systems

S0 3183:2019

EN ISO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature
(IS0 6892-1)

EN ISO 12944-1, Paints and varnishes — Corrosion protection of steel structures by protective paint systems
— Part 1: General introduction (1SO 12944-1)

EN ISO 12944-2, Paints and varnishes — Corrosion protection of steel structures by protective paint systems
— Part 2: Classification of environments (1SO 12944-2)

EN ISO 12944-3, Paints and varnishes — Corrosion protection of steel structures by protective paint systems
— Part 3: Design considerations (1SO 12944-3)

EN ISO 12944-4, Paints and varnishes — Corrosion protection of steel structures by protective paint systems
— Part 4: Types of surface and surface preparation (SO 12944-4

EN ISO 12944-5, Paints and varnishes — Corrosion protection of steel structures by protective paint systems
— Part 5: Protective paint systems (ISO 12944-5)

EN ISO 12944-6, Paints and varnishes — Corrosion protection of steel structures by protective paint systems
— Part 6: Laboratory performance test methods (1SO 12944-6)

EN ISO 12944-7, Paints and varnishes — Corrosion protection of steel structures by protective paint systems
— Part 7: Execution and supervision of paint work (1SO 12944-7)

EN ISO 12944-8, Paints and varnishes — Corrosion protection of steel structures by protective paint systems
— Part 8: Development of specifications for new work and maintenance (1SO 12944-8)

EN ISO 15741, Paints and varnishes — Friction-reduction coatings for the interior of on- and offshore steel
pipelines for non-corrosive gases (ISO 15741)
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EN ISO 15589-1, Petroleum, petrochemical and natural gas industries — Cathodic protection of pipeline
systems — Part 1: On-land pipelines (ISO 15589-1)

EN ISO 21809-1, Petroleum and natural gas industries — External coatings for buried or submerged
pipelines used in pipeline transportation systems — Part 1: Polyolefin coatings (3-layer PE and 3-layer PP)
(IS0 21809-1)

EN ISO 21809-2, Petroleum and natural gas industries — External coatings for buried or submerged

pipelines used in pipeline transportation systems — Part 2: Single layer fusion-bonded epoxy coatings
(IS0 21809-2)

EN ISO 21809-3, Petroleum and natural gas industries — External coatings for buried or submerged
pipelines used in pipeline transportation systems — Part 3: Field joint coatings (ISO 21809-3

ASME B16.20, Metallic gaskets for pipe flanges

ASME B16.47, Large Diameter Steel Flanges: NPS 26 through NPS 60, Metric/Inch Standard

3 Terms and definitions

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/

31

abandonment

permanent decommissioning where a pipeline or a pipeline section is physically isolated from the gas
pipeline system

3.2

battery limit

defined boundary between two areas of responsibility, which can be physical or represented by a map
coordinate

Note 1 to entry: Physical boundary can be an isolating valve, a flange on a pipe or a geographic point on a pipeline.

3.3

casing

protection by means of a construction around the pipeline in order to prevent external loads, or third-
party interference

3.4

commissioning

activities required to pressurise pipework, stations, equipment and assemblies with gas and to put them
into operation

3.5
control zone
strip of land along the pipeline over which the pipeline operator has a right to control activities
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3.6

decommissioning

activities required to take out of service any pipework, station, equipment or assemblies filled with gas
and to disconnect them from the system

3.7
design factor

fo

factor applied when calculating minimum wall thickness or design pressure

3.8

design pressure

DP

pressure on which design calculations are based

3.9
design temperature
temperature on which design calculations are based

3.10

emergency

situation which could affect the safe operation of the gas infrastructure and/or the safety of the
surrounding area, requiring urgent action

3.11

gas

substance which is in gaseous state at a temperature of 15 °C under atmospheric pressure (1,013 25 bar
absolute)

Note 1 to entry: For the purpose of this document, gas is considered non-toxic and non-corrosive natural gas,
biomethane gas, hydrogen gas and mixtures of these gasses where technical evaluation has ensured that operating
conditions or constituents or properties of the gas do not affect the safe operation of the pipeline.

3.12

gas distribution system

pipeline system including piping above and below ground and all other equipment necessary to supply
the gas to the consumers

3.13

gas transmission

activity intended to convey gas from one place to another through pipelines in order to supply gas to
distribution systems or to industrial consumers

3.14
golden weld
weld on which a strength test is not performed

EXAMPLE The test sections tie-in welds and the test section-station tie-in welds are considered “golden welds”.
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3.15

horizontal drilling direction

HDD

steerable trenchless method of installing underground pipelines in a shallow arc along a prescribed bore
path by using a surface-launched drilling rig, with minimal impact on the surrounding area

Note 1 to entry: Directional boring is used when trenching excavating is not practical.

3.16
incident
unexpected occurrence, which could lead to an emergency situation

Note 1 to entry: This includes a leakage of gas or plant failure.

3.17

incidental pressure

IP

pressure which occurs incidentally within a system at which a safety device becomes operative

3.18

inspection

process of measuring, examining, testing, gauging or otherwise determining the status of items of the
pipeline system, or installation and comparing it with the applicable requirements

3.19

installation

equipment and facilities for the extraction, production, chemical treatment, measurement, compression,
control, blend, storage, or off-take of the transported gas

3.20
installation temperature
temperature arising from ambient or installation conditions during laying or during construction

3.21

maintenance

combination of all technical and associated administrative actions intended to keep an item in, or restore
it to, a state in which it can perform its required function

3.22

maximum incidental pressure

MIP

maximum pressure which a gas system can experience during a short time, limited by the safety devices

3.23

maximum operating pressure

MOP

maximum pressure at which a system can be operated continuously under normal conditions

Note 1 to entry: Normal conditions mean no fault in any device or stream.

3.24
national requirement
requirement following from national legislation or more detailed or stringent national standards
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3.25

onshore pipeline

buried and/or above-ground pipeline including those sections laid in or across inland lakes or water
courses

3.26

operating pressure

OoP

pressure which occurs within a system under normal operating conditions

3.27

operating temperature

oT

temperature which occurs within a system under normal operating conditions

3.28
pig
device which is driven through a pipeline for performing various internal activities

Note 1 to entry: The internal activities depend on pig type and can include separating fluids, cleaning or inspecting
the pipeline.

3.29

pipeline
system of pipework with all associated equipment and stations up to the point of delivery

3.30
pipeline component
element from which the pipeline is constructed

Note 1 to entry: Elements are:
a) specially designed and manufactured elements:
1) pipe including bends (e.g. factory made, field bend);
2) fittings (e.g. reducers, tees, elbows, flanges, caps, welding stubs, mechanical joints);

3) fabrications, manufactured from the elements referred to above (e.g. manifolds, slug catchers, pig
launching/receiving stations, metering and control runs);

4) equipment (e.g. valves, expansion joints, insulation joints, compressors);

5) pressure vessels;
b) standard pressure equipment: pressure equipment at pipelines, pressure reduction stations or compression
stations not specially designed and manufactured for the pipeline (e.g. measuring devices, valves, pressure

regulators, safety valves, filters, heat exchangers, vessels).

3.31

pipeline operator

private or public organisation authorised to design, construct and/or operate and maintain the gas
infrastructure

Note 1 to entry: Synonyms are network operator, grid operator.
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3.32
pipework
assembly of pipes and fittings

3.33
point of delivery
point where the gas is transferred to the user

Note 1 to entry: This can be at a means of isolation or at a meter connection.

3.34
pre-commissioning
activities, including cleaning and possible drying, executed prior to pipeline commissioning

3.35

pressure control system

combined system including pressure regulating, pressure safety and eventually pressure recording and
alarm systems

3.36
pressure regulating system
system which ensures that a pressure is maintained at the outlet system within required limits

3.37

pressure safety system

system which, independent of the pressure regulating system, ensures that the outlet pressure of the
pressure control system does not exceed the preset value

3.38

raise boring

back reaming

method of vertical drilling in solid rock where a reamer head is pulled back upwards through the small
pilot hole

3.39

recommissioning

activities required to put a decommissioned pipeline, associated stations and equipment into service
again

3.40
small component
component produced as bulk material with a diameter < 25 mm

EXAMPLE Instrument pipework, instruments, weld fittings.

341
special crossing
point at which the pipeline passes a special feature

EXAMPLE Major road, railway, river, lake, fjord, canal, dyke.

3.42
station
plant or facility for the operation and/or processing of gas infrastructures
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3.43

strength test

specific procedure to verify that the pipework and/or station meets the requirements for mechanical
strength

3.44

strength test pressure

STP

pressure applied to a system during strength testing

3.45

test pressure

TP

pressure to which the gas infrastructure is subjected to ensure that it can operate safely

3.46
tightness test
specific procedure to verify that the pipework and/or station meets the requirements for tightness

3.47
tightness test pressure
pressure applied to a system during tightness testing

4 Quality and management systems

The life of a pipeline for transmission of gas can be divided into the following phases:
a) design;

b) construction and testing;

c) operation and maintenance;

d) decommissioning;

e) abandonmentand removal.

Quality and safety management systems should be applied to all phases accordance with this document.

Requirements on the development and implementation of a safety management system and a pipeline
integrity management system should be in accordance with EN 17649.

After the pipeline has been commissioned, the integrity should be maintained by a precisely defined
programme of operation, maintenance and condition monitoring (a pipeline integrity management
system).

Competent personnel capable of assessing the quality of the work within the scope of this document shall
be employed in all activities in the design, construction, testing and operating phases.
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5 Safety and the environment
5.1 General
Various safety measures are required to ensure a safe pipeline. Measures that are appropriate to the

specific circumstances shall be adopted.

The pipeline operator shall consider energy efficiency with regards to design, construction, testing,
operation and maintenance.

NOTE 1 Requirements for an energy management system that the pipeline operator can use to improve its energy
efficiency can be found in EN ISO 50001.

In order to minimize the impact on the environment, the pipeline operator shall consider environmental
issues with regards to design, construction, testing, operation and maintenance.

NOTE 2 Requirements for an environmental management system that the pipeline operator can use to enhance
its environmental performance can be found in EN ISO 14001.

5.2 Appropriate safety measures

The pipeline operator shall take appropriate measures to ensure safety in design, construction and
operation.

When selecting appropriate safety measures, the safety and environmental conditions existing at the time
of construction for which firm details are known shall be considered.

Possible safety measures include, but are not limited to the following:

a) establishing a control zone to control all third-party activities in order to safeguard the pipeline
against interference;

b) using design factors relevant to the classification levels, if a system of area classification is used, in
which the design factor may be increased;

NOTE 1 Limitations on the design factor are provided in 7.2.

c) applying appropriate distances from buildings and other objects such as pipelines and cables in the
vicinity when determining the route of the pipeline taking into account particular parameters and/or
national requirements;

d) selecting appropriate toughness properties for fracture-arrest capability in case of pipe steels;

NOTE 2 Annex A defines the required impact energy.

e) applying a minimum depth for the pipeline that is greater than that of normal activities, especially
agricultural / horticultural activities.

NOTE 3 Required depth is defined in 7.7.
f) using additional forms of mechanical protection to reduce interference by third-party activity

g) using additional forms of mechanical protection to minimize any adverse effects on the efficiency of
the cathodic protection;

h) identifying the route of the pipeline by a locating system, such as markers.
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i) Influences associated with the proximity of high-voltage power transmission systems and others,
such as traction systems, shall be taken into account because of safety reasons. EN 50443 shall be
considered

j)  Pipeline safety can further be enhanced by ensuring an adequate frequency of surveillance, such as:
— patrolling by vehicle, helicopter or drone;
— satellite monitoring;
— online monitoring via shock detection or fibre optic systems.

5.3 Routing considerations

5.3.1 General

Safety, environmental and technical considerations are the primary factors governing the pipeline route.

When determining the pipeline route, physical and environmental obstacles, high voltage cables and
installations, and other factors shall be considered. The shortest route needs not to be the most suitable.

The factors impacting the pipeline route are usually separated into above-ground (topographical) and
below-ground (subterranean) factors, under which both natural and man-made features are considered.

5.3.2 Surveys
An essential prelude to pipeline projects is to acquire from records, maps and physical survey a set of

data that is relevant for the design, construction and safe and reliable operation of the pipeline. The
adoption of a preliminary route shall be preceded by a desk study, making use of all available information.

Before a route is finally adopted for construction, a physical survey shall be made, aided as necessary by
aerial photography, soil surveys, underwater observation and a review of geographical, geotechnical,
topographical and environmental features, as well as safety-related aspects in connection with other
activities along the pipeline route. The route survey shall cover a sufficient width and shall be sufficiently
accurate to identify features that could adversely influence the installation and operation of the pipeline.

5.3.3 Environmental impact

The planning of any proposed pipeline route shall be approached systematically to identify and document
environmental issues which could be affected. Detailed assessments can be needed to ascertain the
impact of the pipeline on environmentally sensitive areas.

When selecting route and station locations, the possible environmental impacts on the following issues
shall be identified:

a) areas of outstanding natural beauty;

b) ancient monuments, archaeological and ornamental sites;
c) natural resources, such as water catchment areas, forestry;
d) flora and fauna;

e) underwater environment, underwater development and bed conditions, in the case of pipelines laid
under inland water courses.

The following environmental measures shall be considered:

1) reduction of noise and vibration;
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