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Foreword 

This document (EN 14161:2011+A1:2015) has been prepared by Technical Committee CEN/TC 12 
“Materials, equipment and offshore structures for petroleum, petrochemical and natural gas industries”, the 
secretariat of which is held by AFNOR. 

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text or by endorsement, at the latest by October 2015, and conflicting national standards shall be withdrawn at 
the latest by October 2015. 

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

This document supersedes !EN 14161:2011". 

This document includes Amendment 1 approved by CEN on 2015-03-01. 

The start and finish of text introduced or altered by amendment is indicated in the text by tags !". 

The text of ISO 13623:2009 has been adopted by CEN/TC 12 with some modifications. These modifications 
are indicated by a vertical line in the left margin of the text.  
 
Where the expression “International Standard” is used, it is understood as “European Standard”. 

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

Significant differences exist between member countries in the areas of public safety and protection of the 
environment, which cannot be reconciled into a single preferred approach to pipeline transportation systems 
for the petroleum and natural gas industries. Reconciliation was further complicated by the existence in some 
member countries of legislation that establishes requirements for public safety and protection of the 
environment. Recognizing these differences, ISO/TC 67/SC 2 concluded that this International Standard 
should allow individual countries to apply their national requirements for public safety and the protection of the 
environment. 

This International Standard is not a design manual; rather, it is intended for use in conjunction with sound 
engineering practice and judgment. This International Standard allows the use of innovative techniques and 
procedures, such as reliability-based limit state design methods, providing the minimum requirements of this 
International Standard are satisfied. 

This second edition cancels and replaces the first edition, (ISO 13623:2000), which has been technically 
revised. Major revisions include replacement of various references to national standards with references to 
International Standards; replacement of sections on coatings and cathodic protection with ISO references; 
revision of design to accommodate line pipe above L555 in the new edition of ISO 3183; and the addition of a 
section on life extension. 

ISO 13623:2009, developed within ISO/TC 67 SC 2, has been adopted as EN 14161:2011 (ISO 13623:2009 
modified). 

The scope of ISO/TC 67/SC 2 is pipeline transportation systems for the petroleum and natural gas industries 
without exclusions. However, in CEN the scopes of CEN/TC 12 and CEN/TC 234 overlapped until 1995. This 
scope overlap caused problems for the parallel procedure for the above-mentioned items. The conflict in 
scope was resolved when both the CEN/Technical Committees and the CEN/BT took the following resolution: 

Resolution BT 38/1995: Subject: Revised scope of CEN/TC 12 
“BT endorses the conclusions of the coordination meeting between CEN/TC 12 “Materials, equipment 
and offshore structures for petroleum and natural gas industries” and CEN/TC 234 “Gas supply” and 
modifies the CEN/TC 12 scope, to read: 
“Standardization of the materials, equipment and offshore structures used in drilling, production, refining 
and the transport by pipelines of petroleum and natural gas, excluding on-land supply systems used by 
the gas supply industry and those aspects of offshore structures covered by IMO requirement 
(ISO/TC 8). 
The standardization is to be achieved wherever possible by the adoption of ISO Standards.” 

In 2009, CEN/TC 12 changed its scope to be in coherency with the last CEN/TC 234's scope changes, as 
follows (resolution CEN/BTC 19/2009):  

Standardisation of the materials, equipment and offshore structures used in the drilling, production, 
transport by pipelines and processing of liquid and gaseous hydrocarbons within the petroleum, 
petrochemical and natural gas industries, excluding on-land supply systems used by the gas supply 
industry excluding gas infrastructure from the input of gas into the on-shore transmission network up to 
the inlet connection of gas appliances. (covered by CEN/TC234) and those aspects of offshore 
structures covered by IMO requirements (ISO/TC8). 
The standardisation is to be achieved wherever possible by the adoption of ISO standards. 

!Resulting from these resolutions, "on-land supply systems used by the European gas supply industry from 
the input of gas into the on-land transmission network up to the inlet connection of gas appliances" are 
excluded from the scope of ISO 13623:2009 for the European adoption by CEN/TC 12." 
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1 Scope 

!This European Standard specifies requirements and gives recommendations for the design, materials, 
construction, testing, operation, maintenance and abandonment of pipeline systems used for transportation in 
the petroleum and natural gas industries.  

It applies to pipeline systems on land (see exclusion below) and offshore, connecting wells, production plants, 
process plants, refineries and storage facilities, including any section of a pipeline constructed within the 
boundaries of such facilities for the purpose of its connection. The extent of pipeline systems covered by this 
European Standard is illustrated in Figure 1.  

This European Standard applies to rigid, metallic pipelines. It is not applicable for flexible pipelines or those 
constructed from other materials, such as glass-reinforced plastics.  

This European Standard is applicable to all new pipeline systems and can be applied to modifications made to 
existing ones. It is not intended that it apply retroactively to existing pipeline systems.  

It describes the functional requirements of pipeline systems and provides a basis for their safe design, 
construction, testing, operation, maintenance and abandonment. 

On-land supply systems used by the European gas supply industry from the input of gas into the on-land 
transmission network up to the inlet connection of gas appliances are excluded from the scope of this 
European Standard." 
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Key 
1 wellsite 5 pump station 9 depot 
2 gathering station, treatment plant or process plant 6 valve station 10 distribution 
3 liquid 7 tankage 11 compressor station 
4 gas 8 refinery 12 pressure-reduction station 

 Pipeline elements covered by this International Standard 

 Connections with other facilities. The pipeline system should include an isolation valve at connections with  
other facilities and at branches. 

 Pipeline elements not covered by this International Standard. 

 
Station/plant area, offshore installation not covered by this International Standard. 

 
Station/plant area covered by this International Standard. 

 

NOTE The pipeline system should include an isolation valve at connections with other facilities and at branches. 

Figure 1 — Extent of pipeline systems covered by this International Standard 

STN EN 14161+A1: 2015



EN 14161:2011+A1:2015 (E) 

9 

2 Normative references 

The following referenced documents are indispensable for the application 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. 

ISO 148-1, Metallic materials  Charpy pendulum impact test  Part 1: Test method 

ISO 3183:2007, Petroleum and natural gas industries  Steel pipe for pipeline transportation systems 

ISO 3977 (all parts), Gas turbines  Procurement 

ISO 10439, Petroleum, chemical and gas service industries  Centrifugal compressors 

ISO 10474:1991, Steel and steel products  Inspection documents 

ISO 13623:2009, Petroleum and natural gas industries -- Pipeline transportation systems 

ISO 13707, Petroleum and natural gas industries  Reciprocating compressors 

ISO 13709, Centrifugal pumps for petroleum, petrochemical and natural gas industries 

ISO 13710, Petroleum, petrochemical and natural gas industries  Reciprocating positive displacement 
pumps 

ISO 13847, Petroleum and natural gas industries  Pipeline transportation systems  Welding of pipelines 

ISO 14313, Petroleum and natural gas industries  Pipeline transportation systems  Pipeline valves 

ISO 14723, Petroleum and natural gas industries  Pipeline transportation systems  Subsea pipeline 
valves 

ISO 15156-1, Petroleum and natural gas industries  Materials for use in H2S-containing environments in oil 
and gas production  Part 1: General principles for selection of cracking-resistant materials 

ISO 15156-2, Petroleum and natural gas industries  Materials for use in H2S-containing environments in oil 
and gas production  Part 2: Cracking-resistant carbon and low alloy steels, and the use of cast irons 

ISO 15156-3, Petroleum and natural gas industries  Materials for use in H2S-containing environments in oil 
and gas production  Part 3: Cracking-resistant CRAs (corrosion-resistant alloys) and other alloys 

ISO 15589-1, Petroleum and natural gas industries  Cathodic protection of pipeline transportation 
systems  Part 1: On-land pipelines 

ISO 15589-2, Petroleum and natural gas industries  Cathodic protection of pipeline transportation 
systems  Part 2: Offshore pipelines 

ISO 15590-1, Petroleum and natural gas industries  Induction bends, fittings and flanges for pipeline 
transportation systems  Part 1: Induction bends 

ISO 15590-2, Petroleum and natural gas industries  Induction bends, fittings and flanges for pipeline 
transportation systems  Part 2: Fittings 

ISO 15590-3, Petroleum and natural gas industries  Induction bends, fittings and flanges for pipeline 
transportation systems  Part 3: Flanges 
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ISO 15649, Petroleum and natural gas industries  Piping 

ISO/DIS 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) 

ISO 21809-2, Petroleum and natural gas industries  External coatings for buried or submerged pipelines 
used in pipeline transportation systems  Part 2: Fusion-bonded epoxy coatings 

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 21809-4, Petroleum and natural gas industries  External coatings for buried or submerged pipelines 
used in pipeline transportation systems  Part 4: Polyethylene coatings (2-layer PE) 

ISO 21809-5, Petroleum and natural gas industries  External coatings for buried or submerged pipelines 
used in pipeline transportation systems  Part 5: External concrete coatings 

IEC 60034-1, Rotating electrical machines  Part 1: Rating and performance 

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

IEC 60079-14, Explosive atmospheres   Part 14: Electrical installations design, selection and erection 

API1)   620, Design and Construction of Large, Welded, Low-Pressure Storage Tanks 

API 650, Welded Steel Tanks for Oil Storage 

ASME B16.5, Pipe Flanges and Flanged Fittings — NPS 1/2 Through NPS 24 

ASME Boiler and Pressure Vessel Code, Section VIII, Division I, Rules for Construction of Pressure Vessels 
(BPVC) 

MSS2) SP-25, Standard Marking System for Valves, Fittings, Flanges and Unions 

MSS SP-44, Steel Pipeline Flanges 

NFPA3) 30, Flammable and Combustible Liquids Code 

NFPA 220, Standard on Types of Building Construction 

1) American Petroleum Institute, 1220 L Street, Northwest Washington, DC 20005-4070, USA.

2) Manufacturer’s Standardization Society of the Valve and Fittings Industry, 127 Park Street, N.E., Vienna, VA 22180,
USA.

3) National Fire Protection Association, 1 Batterymarch Park, PO Box 9101, Quincy, MA 02269-9101, USA.

STN EN 14161+A1: 2015


	EN 14161(2011)+A1(2015) e.pdf
	Contents Page
	Foreword
	Introduction
	1 Scope
	2  Normative references
	3  Terms, definitions and symbols
	3.1 Terms and definitions
	3.2 Symbols

	4  General
	4.1 Health, safety and the environment
	4.2 Competence assurance
	4.3 Compliance
	4.4 Records

	5 Pipeline system design
	5.1 System definition
	5.2 Categorization of fluids
	5.3 Hydraulic analysis
	5.4 Pressure control and overpressure protection
	5.5 Requirements for operation and maintenance
	5.6 Public safety and protection of the environment

	6 Design of pipeline and primary piping
	6.1 Design principles
	6.2  Route selection
	6.2.1 Considerations
	6.2.1.1 General
	6.2.1.2 Public safety
	6.2.1.3 Environment
	6.2.1.4  Other facilities
	6.2.1.5 Third-party activities
	6.2.1.6 Geotechnical, hydrographical and meteorological conditions
	6.2.1.7 Construction, testing, operation and maintenance

	6.2.2 Surveys — Pipelines on land
	6.2.3 Surveys — Offshore pipelines

	6.3 Loads
	6.3.1 General
	6.3.2 Functional loads
	6.3.2.1 Classification
	6.3.2.2 Design pressure
	6.3.2.3 Temperature

	6.3.3  Environmental loads
	6.3.3.1 Classification
	6.3.3.2 Hydrodynamic loads
	6.3.3.3 Earthquake loads
	6.3.3.4 Soil and ice loads
	6.3.3.5 Road and rail traffic
	6.3.3.6 Fishing
	6.3.3.7 Mining

	6.3.4 Construction loads
	6.3.5 Accidental loads
	6.3.6 Combination of loads

	6.4  Strength requirements
	6.4.1 Calculation of stresses
	6.4.1.1 Hoop stress due to fluid pressure
	6.4.1.2 Other stresses

	6.4.2  Strength criteria
	6.4.2.1 General
	6.4.2.2 Yielding
	6.4.2.3 Buckling
	6.4.2.4 Fatigue
	6.4.2.5 Ovality


	6.5 Stability
	6.6  Pipeline spanning
	6.7 Pressure test requirements
	6.7.1 General
	6.7.2 Test medium
	6.7.3 Pressure levels and test durations
	6.7.4 Acceptance criteria

	6.8 Other activities
	6.8.1 Activities by others
	6.8.2 Pipeline cover
	6.8.2.1 Pipelines on land
	6.8.2.2 Offshore pipelines


	6.9 Crossings and encroachments
	6.9.1 Consultations with authorities
	6.9.2  Roads
	6.9.3 Railways
	6.9.4 Waterways and landfalls
	6.9.5 Pipeline/cable crossings
	6.9.6 Pipeline bridge crossings
	6.9.7  Sleeved crossings

	6.10 Adverse ground and seabed conditions
	6.11 Section isolation valves
	6.12 Integrity monitoring
	6.13 Design for pigging
	6.14 Fabricated components
	6.14.1 Welded branch connections
	6.14.2 Special components fabricated by welding
	6.14.3 Extruded outlets
	6.14.4  Pig traps
	6.14.5 Slug catchers
	6.14.5.1 Vessel-type slug catchers
	6.14.5.2 Multi-pipe slug catchers

	6.14.6 Fabricated assemblies

	6.15 Attachment of supports or anchors
	6.16 Offshore risers

	7  Design of stations and terminals
	7.1 Selection of location
	7.2 Layout
	7.3  Security
	7.4 Safety
	7.5 Environment
	7.6 Buildings
	7.7 Equipment
	7.8 Piping
	7.8.1 Primary piping
	7.8.2 Secondary piping
	7.8.2.1 Fuel gas piping
	7.8.2.2 Air piping
	7.8.2.3 Lubricating oil and hydraulic oil piping
	7.8.2.4 Vent and drain lines


	7.9  Emergency shutdown system
	7.10 Electrical
	7.11 Storage and working tankage
	7.12 Heating and cooling stations
	7.13 Metering and pressure control stations
	7.14 Monitoring and communication systems
	7.15 Compressor stations for on-land gas supply systems

	8 Materials and coatings
	8.1 General material requirements for pipelines and primary piping
	8.1.1 Selection
	8.1.2 Materials for sour service
	8.1.3 Consistency of requirements
	8.1.4  Chemical composition
	8.1.5 Brittle fracture toughness
	8.1.6 Shear-fracture toughness
	8.1.7 Higher-temperature service
	8.1.8 Properties after forming and heat treatment
	8.1.9 Production qualification programmes
	8.1.10 Marking
	8.1.11 Inspection documents
	8.1.12  Specifications
	8.1.13 Reuse of components
	8.1.14 Records

	8.2 Line pipe
	8.2.1 Carbon steel pipe
	8.2.2 Stainless steel and non-ferrous metallic pipe
	8.2.3 Carbon steel pipe with stainless steel or non-ferrous metallic layer

	8.3  Components other than pipe
	8.3.1 Flanged connections
	8.3.2 Bends made from pipe
	8.3.3 Fittings
	8.3.4 Valves
	8.3.5  Prefabricated isolating couplings
	8.3.6 Other components

	8.4 Coatings
	8.4.1 External coatings
	8.4.1.1 Concrete weight coatings
	8.4.1.2 Coating for corrosion prevention and thermal insulation
	8.4.1.3 Thermal insulation coatings

	8.4.2 Internal coatings/linings


	9 Corrosion management
	9.1 General
	9.2 Internal corrosivity evaluation
	9.3 Internal corrosion mitigation
	9.3.1 Methods
	9.3.2 Revision of design conditions
	9.3.3 Chemical additives
	9.3.4 Internal coatings or linings
	9.3.5 Cleaning

	9.4 External corrosion evaluation
	9.5 External corrosion mitigation
	9.5.1 Protection requirements
	9.5.2 External coatings
	9.5.3 Cathodic protection

	9.6 Monitoring programmes and methods
	9.6.1 Requirement for monitoring
	9.6.2 Monitoring internal corrosion
	9.6.2.1 Selection of techniques
	9.6.2.2  Location of test points for local corrosion monitoring

	9.6.3 Monitoring external condition
	9.6.4 Monitoring cathodic protection

	9.7 Evaluation of monitoring and inspection results
	9.8 Corrosion-management documentation

	10  Construction
	10.1 General
	10.1.1 Construction plan
	10.1.2 Construction near other facilities
	10.1.3 Plant, equipment and marine vessels
	10.1.4 Transport and handling of materials

	10.2  Preparation of the route on land
	10.2.1 Site inspections
	10.2.2 Survey and marking
	10.2.3 Preparation of the working width
	10.2.4 Blasting

	10.3 Preparation of the route offshore
	10.3.1 Surveys
	10.3.2 Seabed preparation

	10.4 Welding and joining
	10.4.1 Welding standard
	10.4.2 Weld examination
	10.4.3 Joining other than welding

	10.5 Coating
	10.5.1 Field joint coating
	10.5.2  Coating inspection

	10.6 Installation of pipelines on land
	10.6.1 Pipe stringing
	10.6.2 Field pipe bends
	10.6.3 Excavation
	10.6.4 Lowering pipe
	10.6.5 Backfill
	10.6.6 Tie-in
	10.6.7 Reinstatement
	10.6.8 Crossings
	10.6.9 Markings

	10.7 Installation of offshore pipelines
	10.7.1 Marine operations
	10.7.1.1 Anchors and station-keeping
	10.7.1.2  Contingency procedures
	10.7.1.3 Notifications

	10.7.2 Survey and positioning systems
	10.7.3 Pipe laying
	10.7.4 Landfalls
	10.7.5  Trenching
	10.7.6 Backfilling
	10.7.7 Crossings of other pipelines and cables
	10.7.8 Spans
	10.7.9 Tie-ins

	10.8 Cleaning and gauging
	10.9  As-built surveys
	10.10 Construction records

	11 Testing
	11.1 General
	11.2  Safety
	11.3 Procedures
	11.3.1 Written procedures
	11.3.2 Communications
	11.3.3 Water quality
	11.3.4  Inhibitors and additives
	11.3.5 Filling rate
	11.3.6 Air content
	11.3.7 Temperature stabilization
	11.3.8 Temperature effects and correlations
	11.3.9 Leak-finding

	11.4 Acceptance criteria
	11.5 Tie-ins following testing
	11.6  Testing equipment
	11.7 Test documentation and records
	11.8  Disposal of test fluids
	11.9 Protection following test

	12 Pre-commissioning and commissioning
	12.1 General
	12.2 Cleaning and gauging procedures
	12.3 Drying procedures
	12.4 Functional testing of equipment and systems
	12.5 Documentation and records
	12.6 Start-up procedures and introduction of transported fluid

	13 Operation, maintenance and abandonment
	13.1 Management
	13.1.1 Objectives and basic requirements
	13.1.2 Operating and maintenance plan
	13.1.3  Operating and maintenance procedures
	13.1.4 Incident and emergency-response plan
	13.1.5 Permit-to-work system
	13.1.6 Training
	13.1.7 Liaison
	13.1.8 Records

	13.2 Operations
	13.2.1 Fluid parameter monitoring
	13.2.2 Stations and terminals
	13.2.3 Pigging
	13.2.4 Decommissioning
	13.2.5 Recommissioning

	13.3  Maintenance
	13.3.1 Maintenance programme
	13.3.2 Route inspection
	13.3.2.1 General
	13.3.2.2 Pipelines on land
	13.3.2.3 Offshore pipelines

	13.3.3 Mechanical condition monitoring
	13.3.3.1 Corrosion
	13.3.3.2 Adverse ground conditions and vibration

	13.3.4  Leak detection and surveys
	13.3.5 Facilities, equipment and component monitoring
	13.3.5.1 Above-ground pipelines, piping and overhead crossings
	13.3.5.2 Valves
	13.3.5.3 Protection devices
	13.3.5.4 Pig traps and filters
	13.3.5.5  Instrumentation
	13.3.5.6 Risers
	13.3.5.7 Pipelines in sleeves or casings
	13.3.5.8 Storage vessels and tanks
	13.3.5.9  Pipeline systems in arctic conditions

	13.3.6 Pipeline and piping defects and damage
	13.3.6.1 Initial actions
	13.3.6.2 Examination, inspection and assessment of defects

	13.3.7  Pipeline and piping repairs and modifications
	13.3.7.1 General
	13.3.7.2 Isolation
	13.3.7.3 Venting and flaring
	13.3.7.4 Draining
	13.3.7.5 Purging
	13.3.7.6 Cold cutting or drilling
	13.3.7.7 Hot work


	13.4  Changes to the design condition
	13.4.1 Change control
	13.4.2 Operating pressure
	13.4.3 Service conversion
	13.4.4 New crossings and developments
	13.4.5 Moving in-service pipelines and piping
	13.4.6  Testing of modified pipelines and piping

	13.5 Life extension
	13.6 Abandonment

	Annex A  (normative)  Safety evaluation of pipelines
	A.1 Introduction
	A.2 General requirements
	A.3 Definition of the scope of the evaluation
	A.4 Hazard identification and initial evaluation
	A.5 Hazard estimation
	A.5.1 General
	A.5.2 Frequency analysis
	A.5.3 Consequence analysis
	A.5.4 Risk calculation

	A.6 Review of results
	A.7 Documentation

	Annex B  (normative)  Supplementary requirements for public safety of pipelines for category D and E fluids on land
	B.1 Objective
	B.2 Location classification
	B.3  Population density
	B.4 Concentration of people
	B.5 Maximum hoop stress
	B.6 Pressure test requirements

	Annex C  (informative)  Pipeline route selection process
	C.1 Limits
	C.2 Constraints
	C.3 Preferred corridors of interest
	C.4 Detailed routing

	Annex D  (informative)
	Annex E  (informative)  Scope of procedures for operation, maintenance and emergencies
	E.1 Operating procedures
	E.2 Maintenance procedures
	E.3 Emergency procedures

	Annex F  (informative)  Records and documentation
	Bibliography




