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Preface

This Standard was prepared by the Standards Australia Committee ME-092, Materials, equipment,
structures and related services for petroleum, petrochemical and natural gas industries.

The objective of this document is to present general principles and give requirements and
recommendations for the selection and qualification, as well as 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 document addresses the resistance of thermoplastics to the deterioration in properties thaca. be
caused by physical or chemical interaction with produced and injected oil and gas-field mdia, anc with
production and chemical treatment. Interaction with sunlight is included; however, ionizing radiation is
excluded from the scope of this document.

This document is not necessarily suitable for application to equipment used in refining < r downstream
processes and equipment.

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

This document is an adoption with national modifications, and’ 1.as been reproduced from,
ISO 23936-1:2009, Petroleum, petrochemical and natural gas incustries — Non-metallic materials in
contact with media related to oil and gas production — Parc.1: TXermoplastics. The modifications
are additional requirements and are set out in Appendix ZZ, vhi-h has been added at the end of the
source text.

Appendix Z7Z lists the modifications to ISO 23936-1:2009 for the application of this document
in Australia.

As this document has been reproduced from an 1::te rnational document, the following apply:
(@) Inthe source text “this part of ISO 23236 <kould read “this document”.
(b) A full point substitutes for a comi.2 v-hen referring to a decimal marker.

Australian or Australian/New. Z>alaid Standards that are identical adoptions of international
normative references may be ued interchangeably. Refer to the online catalogue for information on
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the
appendices or annex¢s 1o which they apply. A “normative” appendix or annex is an integral part of a
Standard, whereas an ‘informative” appendix or annex is only for information and guidance.

© Standards Australia Limited 2022


https://www.stdhive.com/standards/as-2393612022-pdf/

ii AS 23936.1:2022

Contents

PIEEACE .........ooooeoeeeeeeeeeeee ootk ii
FOT@WOTM ...k 885888558588 iv
IIEIOAUCTION.......ooooo e85 558 \%
L S COPC ... 1
2 NOIMATIVE TEEETEIICES ..........ooooooooooeoeoeeeeeee et ss s 0 ¥ 4

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions ...
3.2 ADDIeVIated tEITIIS ..oocccceeccceee e s e
4 Functional FeQUIT@IMENITS ...t . S——
g €= 4T =) USSP S R S
4.2 Pipelines, Piping and HNETS. ... e
4.2.1 General.....
4.2.2 Polyethylene (PE)..
4.2.3 Polypropylene........
4.2.4 Polyvinylidene fluoride
4.2.5 Polyamides ...
4.3 Seals, WasShers and GasKELS. ... iiieieesiieeieesieeessiees s e
. 700 073 V=) - | O OO
4.3.2 Polyphenylensulfide (PPS)
4.3.3 Polyether-etherketones (PEEK)...........
4.3.4 Polytetrafluoro-ethylene (PTFE
4.3.5 Polyamide-imides (PAI) ..o
4.3.6 Polyether-imides (PEI) .../,
4.3.7 Polyoximethylene (POM)...........
4.3.8 Polychlorotrifluoro-ethyvlene (PCTFE) ...
4.4 Encapsulations, electrical insu'ations; injection lines
441 General...o... et 2 1 2 1 5 R
4.4.2 ECTFE (Polyethvie, e-cilorotrifluoroethylene) ... 12
4.4.3 ETFE (Polyethyliie-_etrafluoroethylene) . ... 12
5 Requirements for technical info mMation ... 12
6  Requirements fOr MaD Ul CEULICI'S ...t
6.1 General require-aer.ts.......
6.2 Raw materia’ manufacturer.
6.3 Comporen. manufacturer.....
6.4 Validity CEqualifiCatION ...
7 Qualification of thermoplastic MAtErTalS. ... 14
7.1 « General
7.2 1rquirements for chemical reSiStanCe tESTS. ..., 14
7201 GOIIETAL et 14
7.2.2  ACCEPTANCE CTTEOTIA ..ooooioiiieiiiiee s 15
Aonex A (informative) Typical chemical properties of commonly used thermoplastic
materials in media encountered in oil and gas production ... 16
Annex B (normative) Test media, conditions, equipment, procedures and test report
TEQUUETEIMIEIIES ... 20
BIDLEOZTAPIY ..ot 25

AppendixZZ (normative) Modifications to ISO 23936-1:2009 for Australia............cin 28


https://www.stdhive.com/standards/as-2393612022-pdf/

AS 23936.1:2022 iv

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 Internctioi.al
Standards adopted by the technical committees are circulated to the member bodies for voung.
Publication as an International Standard requires approval by at least 75 % of the mmvu-=r Lodies
casting a vote.

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

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

ISO 23936 consists of the following parts, under the general title Pe‘ro. 2um, petrochemical and natural
gas industries — Non-metallic materials in contact with media related to - i und gas production:

— Part 1: Thermoplastics

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

© Standards Australia Limited 2022
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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 tz
engineers and authorities. It covers relevant generic types of non-metallic material (thermopla:tics,
elastomers, thermosetting plastics) and includes the widest range of existing technical experiencc:t his
is particularly important because the subject has not been summarized before in a technic.! 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 151H6-2 wi.ich give the
requirements and recommendations for the selection and qualification of low-allo stecls, corrosion-
resistant alloys and other alloys for service in equipment used in environmen*s containing H3S in oil
and natural gas production and natural gas treatment plants, where failure o° such materials could
pose a risk to the health and safety of the public and personnel or to the eriziron.aent. A fourth part of
ISO 15156 was originally envisaged to cover, likewise, the selection and queification of non-metallic
materials in the same environment. However, at a later stage it wat dec.dea chat due to the differences
in the corrosion mechanisms of metallic and non-metallic materials 't would be too limiting to solely
consider hydrogen sulfide as the corrosive component for ron:metallic materials, because in oil and
gas production services other systems parameters must alsc. = considered as being corrosive and
deteriorating for non-metallic materials.

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

ISO 23936 applies to the qualification and s::'ection of materials for equipment designed and constructed
using conventional design criteria for technicas application of non-metallic materials. Designs utilizing
other criteria are excluded from its scupe. ISO 23936 is not necessarily suitable for application to
equipment used in refining or dow=nst. 2a:n processes and equipment.
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Australian Standard®

Petroleum, petrochemical and natural gas industries — Non-metallic
materials in contact with media related to oil and gas production

Part 1: Thermoplastics (ISO 23936-1:2009, MOD)

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 immurie
under all service conditions. ISO 23936 allocates responsibility for suitability for the intend. d
service in all cases to the equipment user.

1 Scope

ISO 23936 as a whole presents general principles and gives requirements and recc »mund:icions for the
selection and qualification, and gives guidance for the quality assurance, of non-me:allic materials for
service in equipment used in oil and gas production environments, where the fa'lure ot such equipment
could pose a risk to the health and safety of the public and personnel or to e ¢nvironment. It can be
applied to help to avoid costly corrosion failures of the equipment itself. It suppizments, 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 v 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. Interac:ic »-*vith sunlight is included; however,
ionizing radiation is excluded from the scope of this part of 150 2:936.

Furthermore, this part of ISO 23936 is not necessar.'v sitapble for application to equipment used in
refining or downstream processes and equipment.

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

2 Normative references

The following referenced docum~nt: are indispensable for the application of this document. For dated
references, only the edition cited appiies. For undated references, the latest edition of the referenced
document (including any anze. dmcats) applies.

ISO 178, Plastics — Dete.:-minucion of flexural properties

ISO 179-1, Plastics = Det2rmination of Charpy impact properties — Part 1: Non-instrumented impact test
ISO 306, Plastics — Ther . moplastic materials — Determination of Vicat softening temperature (VST)

[SO 527-1, Fiastics — Determination of tensile properties — Part 1: General principles

ISO 86&. Plastics and ebonite — Determination of indentation hardness by means of a durometer
(Share n dness)

[SC.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 HzS-containing environments in
oil and gas production — Part 1: General principles for selection of cracking-resistant materials
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