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National foreword

This British Standard is the UK implementation of EN ISO 
23936-1:2009.

BSI, as a member of CEN, is obliged to publish EN 23936-1 as a British 
Standard. However, attention is drawn to the fact that during the development of 
this European Standard, the UK committee voted against its approval as a 
European Standard.
The UK Committee believes that a more comprehensive approach to the qual-
ification of thermoplastics under realistic conditions for the oil and gas sector is 
possible through using BS EN ISO 23936-1 in association with other codes for 
the following instances:
•When deciding on test methodology for large applications refer 
to API Technical Report 17TR:2003. Preliminary and application-focused 
longer term testing choices are indicated and potential 
failure modes are discussed. For small applications, refer to the latest revision 
of NORSOK standard M-710. Refer to the BS EN ISO 13628 series in subsea 
applications, the BS EN 1555 series and the BS EN 12201 series in 
polyethylene pipe applications, BS EN ISO 10423 for wellhead applications 
and BS EN 13942 (ISO 14313 modified) for valve applications.
•The hydrocarbon mixture in the simulated production mixture can be found in 
Table B.1 in this standard. If a UK user should consider that the oil to be 
simulated for the area of interest is so different from the one in Table B.1 that 
incorrect liquid absorption characteristics would be measured when testing, then 
the latest revision of NORSOK standard M-710 referring to thermoplastics and 
elastomers contains a range of similarly-devised optional hydrocarbon mixtures.
•Guidance can also be found in BS EN ISO 10423:2004 - Petroleum and 
natural gas industries – Drilling and production equipment – Wellhead and 
christmas tree equipment – when selecting test temperatures aligned with 
those for testing components containing thermoplastics.
•According to the UK committee Subclause 4.2 of this Standard does not 
adequately present the characteristic properties for some variants of some of 
the materials listed, and for some other contender materials for oil & gas 
sector service.  For up-to-date guidance on initial material selection based on 
material property magnitudes, refer to established reference books or ma-
terials manufacturers’ literature for oil & gas sector service, and/or conduct 
confirmatory testing.

The UK participation in its preparation was entrusted to Technical 
Committee PSE/17/-/7, UK experts in ISO TC 67 Working Groups.

A list of organizations represented on this committee can be obtained on 
request to its secretary.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from 
legal obligations.

Amendments/corrigenda issued since publication
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Foreword 

This document (EN ISO 23936-1:2009) has been prepared by Technical Committee ISO/TC 67 "Materials, 
equipment and offshore structures for petroleum and natural gas industries" in collaboration with 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 2009, and conflicting national standards shall be withdrawn at 
the latest by October 2009. 

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. 

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, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 

Endorsement notice 

The text of ISO 23936-1:2009 has been approved by CEN as a EN ISO 23936-1:2009 without any 
modification. 
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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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

ISO 23936-1 was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore structures 
for petroleum, petrochemical and natural gas industries. 

ISO 23936 consists of the following parts, under the general title Petroleum, petrochemical and natural gas 
industries — Non-metallic materials in contact with media related to oil and gas production: 

⎯ Part 1: Thermoplastics 

Elastomers, thermosets, fibre-reinforced composites, and other non-metallic materials are to form the subjects 
of future parts 2, 3, 4 and 5. 
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Introduction 

Non-metallic materials are used in the petroleum and natural gas industries for pipelines, piping, liners, seals, 
gaskets and washers, among others. Specifically, the use of piping and liners will considerably increase in the 
future. The purpose of ISO 23936 is to establish requirements and guidelines for systematic and effective 
planning, for the reliable use of non-metallic materials to achieve cost effective technical solutions, taking into 
account possible constraints due to safety and/or environmental issues. 

ISO 23936 will be of benefit to a broad industry group ranging from operators and suppliers to engineers and 
authorities. It covers relevant generic types of non-metallic material (thermoplastics, elastomers, thermosetting 
plastics) and includes the widest range of existing technical experience. This is particularly important because 
the subject has not been summarized before in a technical standard. Coatings are excluded from the scope of 
ISO 23936. 

ISO 23936 was initiated during work on ISO 15156-1, ISO 15156-2 and ISO 15156-3, which give the 
requirements and recommendations for the selection and qualification of low-alloy steels, corrosion-resistant 
alloys and other alloys for service in equipment used in environments containing H2S in oil and natural gas 
production and natural gas treatment plants, where failure of such materials could pose a risk to the health 
and safety of the public and personnel or to the environment. A fourth part of ISO 15156 was originally 
envisaged to cover, likewise, the selection and qualification of non-metallic materials in the same environment. 
However, at a later stage it was decided that due to the differences in the corrosion mechanisms of metallic 
and non-metallic materials it would be too limiting to solely consider hydrogen sulfide as the corrosive 
component for non-metallic materials, because in oil and gas production services other systems parameters 
must also be considered as being corrosive and deteriorating for non-metallic materials. 

It was therefore decided to produce a stand-alone International Standard, covering all systems parameters 
that are considered relevant in the petroleum and natural gas industries to the avoidance of corrosion 
damages to non-metallic equipment. ISO 23936 supplements, but does not replace, the materials 
requirements of the appropriate design codes, standards or regulations. 

ISO 23936 applies to the qualification and selection of materials for equipment designed and constructed 
using conventional design criteria for technical application of non-metallic materials. Designs utilizing other 
criteria are excluded from its scope. ISO 23936 is not necessarily suitable for application to equipment used in 
refining or downstream processes and equipment. 
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Petroleum, petrochemical and natural gas industries — 
Non-metallic materials in contact with media related to oil and 
gas production — 

Part 1: 
Thermoplastics 

CAUTION — Non-metallic materials selected using the parts of ISO 23936 are resistant to the given 
environments in the petroleum and natural gas industries, but not necessarily immune under all 
service conditions. ISO 23936 allocates responsibility for suitability for the intended service in all 
cases to the equipment user. 

1 Scope 

ISO 23936 as a whole presents general principles and gives requirements and recommendations for the 
selection and qualification, and gives guidance for the quality assurance, of non-metallic materials for service 
in equipment used in oil and gas production environments, where the failure of such equipment could pose a 
risk to the health and safety of the public and personnel or to the environment. It can be applied to help to 
avoid costly corrosion failures of the equipment itself. It supplements, but does not replace, the material 
requirements given in the appropriate design codes, standards or regulations. 

This part of ISO 23936 addresses the resistance of thermoplastics to the deterioration in properties that can 
be caused by physical or chemical interaction with produced and injected oil and gas-field media, and with 
production and chemical treatment. Interaction with sunlight is included; however, ionizing radiation is 
excluded from the scope of this part of ISO 23936. 

Furthermore, this part of ISO 23936 is not necessarily suitable for application to equipment used in refining or 
downstream processes and equipment. 

The equipment considered includes, but is not limited to, non-metallic pipelines, piping, liners, seals, gaskets 
and washers. 

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 178, Plastics — Determination of flexural properties 

ISO 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact test 

ISO 306, Plastics — Thermoplastic materials — Determination of Vicat softening temperature (VST) 

ISO 527-1, Plastics — Determination of tensile properties — Part 1: General principles 

ISO 868, Plastics and ebonite — Determination of indentation hardness by means of a durometer (Shore 
hardness) 
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ISO 1183-2, Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density gradient 
column method 

ISO 2578, Plastics — Determination of time-temperature limits after prolonged exposure to heat 

ISO 11357-6, Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination of oxidation 
induction time (isothermal OIT) and oxidation induction temperature (dynamic OIT) 

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 

ASTM D638, Standard Test Method for Tensile Properties of Plastics 

ASTM D746, Standard Test Method for Brittleness Temperature of Plastics and Elastomers By Impact 

ASTM D792, Standard Test Methods for Density and Specific Gravity (Relative Density) of Plastics by 
Displacement 

3 Terms, definitions and abbreviated terms 

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

3.1 Terms and definitions 

3.1.1 
batch 
discontinuously manufactured amount of thermoplastic material 

3.1.2 
certificate of compliance 
〈inspection〉 document to be issued by the manufacturer in accordance with requirements stated in this 
standard or in the purchase order 

3.1.3 
end user 
oil and/or gas operating company 

3.1.4 
fluid 
liquid or gas 

3.1.5 
gasket 
sealing component compressed in a joint 

3.1.6 
liner 
thermoplastic material for protection of medium-contacted surfaces of pipes, piping, pipelines or equipment 

3.1.7 
lot 
part of a batch or part of a continuously manufactured thermoplastic material 
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3.1.8 
lot certificate 
certificate of analysis issued by the manufacturer 

3.1.9 
manufacturer 
producer of the thermoplastic material or semi-finished products made from thermoplastic materials 

3.1.10 
material specification 
description of characteristics and test requirements for thermoplastic materials 

3.1.11 
operating temperature 
temperature to which a component is subjected during normal operation 

3.1.12 
maximum operating temperature 
maximum temperature to which a component is subjected, including deviations from normal operations, such 
as start-up/shutdown 

3.1.13 
minimum operating temperature 
minimum temperature to which a component is subjected, including deviations from normal operations, such 
as start-up/shutdown 

3.1.14 
pipeline 
those facilities through which fluids or gases are transported, including pipes, pig traps, components and 
equipment, including valves 

NOTE Adapted from ISO 13623:2000, definition 3.12. 

3.1.15 
piping 
pipe or system of pipes for the transport of fluids and gases 

NOTE 1 A piping system can be regarded as one single system provided it conveys substances having the same 
properties and as a whole is designed for the same allowable pressure. 

NOTE 2 Interruption by different components such as pumps, machines, vessels, etc. does not preclude integration 
into one single piping system. 

3.1.16 
seal 
deformable polymeric device designed to separate different environments 

3.1.17 
swelling 
increase in volume due to absorption of fluids 

3.1.18 
thermoplastics 
plastics that are capable of being repeatedly softened by heating and hardened by cooling through a 
temperature range characteristic of the plastics and, in the softened state, of being repeatedly shaped by flow 
into articles by moulding, extrusion or forming 

[ISO 15750-3:2002] 
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