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European Foreword

This document (EN ISO 24817:2017) has been prepared by Technical Committee ISO/TC 67 "Materials,
equipment and offshore structures for petroleum, petrochemical 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 NEN.

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 March 2018 and conflicting national standards shall be
withdrawn at the latest by March 2018.

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 ISO 24817:2015.
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following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
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Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands,
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the United Kingdom.

Endorsement notice

The text of ISO 24817:2017 has been approved by CEN as EN IS0 24817:2017 without any modification.

Urad pre normalizaciu, metrolégiu a skiSobnictvo Slovenskej republiky



STN EN ISO 24817: 2018

INTERNATIONAL ISO
STANDARD 24817

Second edition
2017-08

Corrected version
2018-01

Petroleum, petrochemical and natural
gas industries — Composite repairs
for pipework — Qualification and
design, installation, testing and
inspection

Industries du pétrole, de la pétrochimie et du gaz naturel —
Réparations en matériau composite pour canalisations — Conformité

aux exigences de performance et conception, installation, essai et
inspection

Reference number

AN 1SO 24817:2017(E)

ISO

h v
©1S0 2017

Urad pre normalizaciu, metroldgiu a skuSobnictvo Slovenskej republiky



STN EN ISO 24817: 2018
ISO 24817:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© 1SO 2017, Published in Switzerland
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401

CH-1214 Vernier, Geneva, Switzerland

Tel. +41 22 749 01 11

Fax +41 22 749 09 47

copyright@iso.org

Www.iso.org

ii © IS0 2017 - All rights reserved
Urad pre normalizaciu, metroldgiu a skuSobnictvo Slovenskej republiky



STN EN ISO 24817: 2018

ISO 24817:2017(E)
Contents Page
FOT@WOTM .........oocccce e85 5885585555858 \%
TIUETOQUICEION ... 885855 vi
1 S0P ... 1
2 NOTTNATIVE TEECI@IICES .........ooccoe e 1
3 Terms and AeFIMITIOIIS ... 2
4 Symbols and abbreviated terms...
4.1 Symbols ...
4.2 ADDTIEVIATEA TEITIIS ...ooooeese st
APPLICATIOTIS ..ot
SUMMATY Of K@Y ISSUIES ...t
7 Qualification AN A@SIGI.............ccoi e
7.1 Repair feasibility assessment...
7.2 REPAIT CLASS ..ottt
7.3 RePaIr deSIGN THFOTIMIE ....ooo e
7.4 Required data
T4 T BACKGTOUNA. et
7.4.2  Original equipment design data ...
7.4.3  Maintenance and operational histories ..
7.4.4  Service condition data...........cs
7.4.5  Repair system qualification data. ...
7.5 DeSigN MEthOAOIOZY ...t
7.5.1  Overview
7.5.2  Environmental compPatibility ...
7.5.3  Design temperature effECES. ...
7.5.4  Design based on substrate load sharing (defect type A) ...
7.5.5  Design based on repair laminate allowable strains (defect type A)
7.5.6  Design based on repair-allowable stresses determined by performance
tEStING (AEFECE EYPE A) oot
7.5.7  Design of repairs for through-wall defects (defect type B)
7.5.8  AXial @XEENE OFf TEPAIT ..o
7.5.9  Optional design CONSIAETAtIONS ...
7.5.10 Dentand/or gouge type defects ...
7.5.11 Fretting tyPe defeCtS . ...
7.5.12 Delamination or blister type defects ...,
7.5.13 Repair of other COMPONENTES ...
7.5.14  DESIZN OULPUL ..ot
7.6 Re-qualification of the repair SYSTEIM ...
T.6. 1 OVEIVIEW oottt
7.6.2  For type A defect repairs
7.6.3  For type B defect repairs
8 IIUSTATTATION ...t
8.1 Storage conditions
8.2 Documentation prior to repair application
8.2.1 Method statement.........cccocrs
8.2.2  WOTK PACK et
8.3 INStaller QUALTIICATIONIS. ...ooooo e
8.4  Installation procedure...........
8.5 Repair completion documentation....................
8.6 LIVE FEPAITS .o
8.7 Repair of clamps, piping components, tanks, or vessels....
8.8 Environmental CONSTAETAtIONS .......cccoiuerieriieiecee et
© IS0 2017 - All rights reserved iii

Urad pre normalizaciu, metroldgiu a skuSobnictvo Slovenskej republiky



STN EN ISO 24817: 2018

ISO 24817:2017(E)
9 Testing and inspection ...,
9.1 GENETAL ..o
9.2 Allowable defects for the repair system
9.3 Repair of defects within the repair SYSEEIM. ...
9.4 INSPECTION TEENOMS ..o
9.5 Repair system maintenance and remedial options
O.5.1 OVEIVIEW ..o s
9.5.2  Condition of the repair - visual iNSPECtION ..o 48
9.5.3  Condition of the pipe substrate
9.5.4  Remedial OPtiONS ...
9.5.5  Extension (revalidation) of repair design lifetime ... 49
9.5.6  Future MOdifiCations . ... 50
10 SYSTRIM BESTITLG ...
11 Decommissioning
Annex A (normative) Design data SHEEt...............i e 52
Annex B (normative) QUalifiCation data ... 55
Annex C (normative) Short-term pipe Spool SUrvIVal TSt ... 59
Annex D (normative) Measurement of yycL for through-wall defect calculation...............ccc 61
Annex E (normative) Measurement of performance test data ... 64
Annex F (normative) Measurement of impact performance.................eeeeeee 67
Annex G (normative) Measurement of the degradation factor ... 68
Annex H (informative) Axial extent of repair look-up table.............een 70
Annex I (normative) Installer qUalIfICAtION ...

Annex J (informative) Installation requirements and guidance

Annex K (informative) Design CONSIAETAIONS...............o.cciiiieeeeieieeee s

Annex L (informative) Management of the integrity of composite repair systems to
pipework and vessels

Bibliography

iv © IS0 2017 - All rights reserved
Urad pre normalizaciu, metroldgiu a skuSobnictvo Slovenskej republiky



STN EN ISO 24817: 2018
IS0 24817:2017(E)

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore
structures for petroleum, petrochemical and natural gas industries, Subcommittee SC 6, Processing
equipment and systems.

This second edition cancels and replaces the first edition (ISO 24817:2015), which has been technically
revised.

This corrected version of ISO 24817:2017 incorporates the following correction:

— in7.5.7, Formula (15), “D4” has been replaced by “D4”.

© IS0 2017 - All rights reserved v
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Introduction

The objective of this document is to ensure that pipework, pipelines, tanks and vessels repaired using
composite systems that are qualified, designed, installed and inspected using this document will meet
the specified performance requirements. Repair systems are designed for use within the petroleum,
petrochemical and natural gas industries, and also within utility service applications. The main users
of this document will be plant and equipment owners of the pipework and vessels, design contractors,
suppliers contracted to provide the repair system, certifying authorities, installation, maintenance and
inspection contractors.
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Petroleum, petrochemical and natural gas industries —
Composite repairs for pipework — Qualification and
design, installation, testing and inspection

1 Scope

This document gives requirements and recommendations for the qualification and design, installation,
testing and inspection for the external application of composite repair systems to corroded or damaged
pipework, pipelines, tanks and vessels used in the petroleum, petrochemical and natural gas industries.

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.

ISO 75-3, Plastics — Determination of temperature of deflection under load — Part 3: High-strength
thermosetting laminates and long-fibre-reinforced plastics

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

ISO 527-4, Plastics — Determination of tensile properties — Part 4: Test conditions for isotropic and
orthotropic fibre-reinforced plastic composites

ISO 868, Plastics and ebonite — Determination of indentation hardness by means of a durometer (Shore
hardness)

ISO 10952, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes and fittings —
Determination of the resistance to chemical attack for the inside of a section in a deflected condition

[SO 11357-2, Plastics — Differential scanning calorimetry (DSC) — Part 2: Determination of glass transition
temperature and glass transition step height

ISO 11359-2, Plastics — Thermomechanical analysis (TMA) — Part 2: Determination of coefficient of linear
thermal expansion and glass transition temperature

ISO 14692, Petroleum and natural gas industries — Glass-reinforced plastics (GRP) piping

ASTM C581, Standard Practice for Determining Chemical Resistance of Thermosetting Resins Used in Glass-
Reinforced Structures Intended for Liquid Service

ASTM D543, Standard Practices for Evaluating the Resistance of Plastics to Chemical Reagents

ASTM D696, Standard Test Method for Coefficient of Linear Thermal Expansion of Plastics Between Minus
30°C and 30°C with a Vitreous Silica Dilatometer

ASTM D1598, Standard Test Method for Time-to-Failure of Plastic Pipe under Constant Internal Pressure

ASTM D1599, Standard Test Method for Resistance to Short-Time Hydraulic Pressure of Plastic Pipe, Tubing,
and Fittings

ASTM D2583, Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a Barcol
Impressor

ASTM D2992, Standard Practice for Obtaining Hydrostatic or Pressure Design Basis for Fiberglass (Glass-
Fiber-Reinforced Thermosetting-Resin) Pipe and Fittings

© IS0 2017 - All rights reserved 1
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ASTM D3039, Standard Test Method for Tensile Properties of Polymer Matrix Composite Materials

ASTM D3165, Standard Test Method for Strength Properties of Adhesives in Shear by Tension Loading of
Single-Lap-Joint Laminated Assemblies

ASTM D3681, Standard Test Method for Chemical Resistance of Fiberglass (Glass-Fiber-Reinforced
Thermosetting Resin) Pipe in a Deflected Condition

ASTM D5379, Standard Test Method for Shear Properties of Composite Materials by the V-Notched
Beam Method

ASTM D6604, Standard Practice for Glass Transition Temperatures of Hydrocarbon Resins by Differential
Scanning Calorimetry

ASTM E831, Standard Test Method for Linear Thermal Expansion of Solid Materials by Thermomechanical
Analysis

ASTM E1640, Standard Test Method for Assignment of the Glass Transition Temperature by Dynamic
Mechanical Analysis

ASTM E2092, Standard Test Method for Distortion Temperature in Three-Point Bending by
Thermomechanical Analysis

ASTM G8, Standard Test Methods for Cathodic Disbonding of Pipeline Coatings
BS 7910, Guide to methods for assessing the acceptability of flaws in metallic structures

EN 59, Methods of testing plastics — Glass reinforced plastics — Measurement of hardness by means of a
Barcol impressor (BS 2782-10, Method 1001, Measurement of hardness by means of a Barcol impresser)

EN 1465, Adhesives — Determination of tensile lap shear strength of rigid-to-rigid bonded assemblies

koniecnahladu-textdalejpokracuje vplatenejverzii STN
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