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National Foreword
I.S. EN ISO 15589-1:2017 is the adopted Irish version of the European Document EN ISO 15589-1:2017,

Petroleum, petrochemical and natural gas industries - Cathodic protection of pipeline systems - Part 1: On-
land pipelines (ISO 15589-1:2015)

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

For relationships with other publications refer to the NSAI web store.

Compliance with this document does not of itself confer immunity from legal obligations.

In line with international standards practice the decimal point is shown as a comma (,) throughout this
document.
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European foreword

The text of ISO 15589-1:2015 has been prepared by Technical Committee ISO/TC 67 “Materials,
equipment and offshore structures for petroleum, petrochemical and natural gas industries” of the
International Organization for Standardization (ISO) and has been taken over as EN ISO 15589-1:2017
by Technical Committee CEN/TC 219 “Cathodic protection” the secretariat of which is held by BSI.

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be withdrawn at the latest by March 2018.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.

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, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice

The text of ISO 15589-1:2015 has been approved by CEN as EN ISO 15589-1:2017 without any
modification.



This is a free page sample. Access the full version online.

This page is intentionally left blank



Thisis a frelelg’?gé

INTERNATIONAL

sample. Access the full version online.

NI

O 15589-1:2017

STANDARD

ISO

15589-1

Second edition
2015-03-01

Petroleum, petrochemical and natural
gas industries — Cathodic protection

of pipeline systems —

Part 1:

On-land pipelines

Industries du pétrole, de la pétrochimie et du gaz naturel —
Protection cathodique des systémes de transport par conduites —

Partie 1: Conduites terrestres

Reference number
ISO 15589-1:2015(E)

©1S0 2015



Thisis a freﬁg?gérs\larrgl(ej A1ccess§éh_e1f:u£(\)/?lrsion online.

ISO 15589-1:2015(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2015
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

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2015 - All rights reserved



e full version online.

This is a free page sample. Access ti ve
.S ENIS 9-1:201

ISO 15589-1:2015(E)
Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 vi
TIUETOQUCHION........ccoss s vii
1 S0P ... 1
2 NOIIMALIVE FEERIEIICES ...........oo e 1
3 Terms and AeFIMITIOIIS ... 2
4 Symbols and abbreviations
4.1 Symbols ...
4.2 ADDIEVIATIONS ....ooooco e
CP PErSONNE] COMPETEIICE..........ooocce e 7
Cathodic ProteCtionN CIIEETTA ...
6.1 General ...
6.2 Protection potentials ..
6.3 Alternative methods.........cccccoooierssincssirn
6.3.1 100 mV cathodic potential shift
6.3.2  OtREr METNOAS ...oooci st
6.4 Criteria in the PreSEeNCE Of @.C. ... 10
7 Pre-requisites for the application of cathodic protection

7.1 [OT=) 41 = OSSN
7.2 Electrical continuity ...
7.3 DA T=Tot g For 1 1Yo = 1 () o U
7.3 1 GOIIETAL e
7.3.2  Locations
7.3.3  ISOLALINE JOIMES ..o
7.3.4  Internal corrosion risks at isolating jOINtS ...
7.3.5  Contacts between metallic structures.....
7.3.6  Electrical earthing system ...
7.4 Lightning and overvoltage protection......
7.5 COALING oo
7.51  General....n
7.5.2  Factory-applied COAtINES. ...
/%S5 TR 0 (=3 U 15 038 0l of o 7 U £SO
7.5.4  Coating for trenchless pipelines
7.5.5  Air to electrolyte interface. ...
7.5.6  Compatibility of coatings and wraps with cathodic protection
7.5.7  Thermal iINSUIation ...
7.5.8  Reinforced concrete weight coating
7.6 Selection of pipe trench backfill material ...
7.7 Buried casings fOr PIPEIIES ...t
7.7.1  General
7.7.2  Casings that shield cathodic protection Current. ...
7.7.3  Casings that pass cathodic protection CUrTent..........e e
7.8 Equipment for the reduction of a.c. interference........

7.9 Equipment for the mitigation of d.c. interference

© 1S0 2015 - All rights reserved iii



Thisis a freﬁg?gérs‘larlrgle. Accesséﬁ]}u%(\)/?lrsion online.
ISO 15589-1:2015(E)
8 Basic requirements for cathodic protection design ......
8.1 013 1] - O
8.2 Basic information for cathodic protection design ..
8.3 Contents of cathodic protection deSign IePOTT ...
8.4 Cathodic protection current demMand ...

10

11

8.4.1 Calculation of the theoretical total current demand
8.4.2  Current demand based on coating breakdown factors

8.4.3  Current demand based on current density values for coated pipelines................ 22
8.5 Cathodic protection @qUIPIMENT. ...
8.5.1 Cathodic protection cables
8.5.2  CabDIE CONMMECION ..o
8.5.3  Precautions to respect for distribution boxes and test stations.............cc.cccccovrn 25
8.6 Temporary protection
8.7  Specific case of exiSting PIPELINES ...
8.7.1  GEIIETAL ..o
8.7.2  Parallel pIpelines ...
8.7.3  Parallelism or crossing with a.c. power systems
8.8 Trenchless installation methods
IMPressed CUTENTE STATIOMIS ..o
9.1 GBIIETAL ..
9.2 Power supply ...
9.3 GIOUNIAD EAS ...
0.3.1  GEIIETAL e
9.3.2  Deep-well groundbeds
9.3.3  Shallow groundbeds ...
9.3.4  Impressed-current anodes and conductive backfill ... 31
0.4 OUEPUL COMETOL e
9.4.1 General
9.4.2  Current distribution for multiple pipelines ... 32

Galvanic anode systems...

9.4.3 Potential control

10.1  General.....enn

10.2  Design requirements.

T0.3  ZEIIC AIIOMES .o
104 MAGNESTUIN AIOMES ..o
10.5 Design of the anode system

10.6  ANOAE DACKEIIL ...
10.7 Cables and cable CONMECLIONS. ... 39
10.8  ANOAE INSTAIIATION ..o 39
MONIEOTING FACHIIEIES ...
11.1  General

11.2  LOCAtIONS Of tEST STAIOTIS. ..ot
11.3  DeScription Of tEST STATIOMS ..o
11.4 Use of probes and coupons...........ccccccn.

11.5 Bonding to other pipelines..................

11.6  Test facilities at cased crossings............

11.7 Test facilities at isolating joints .................

11.8 Line current monitoring test stations

11.9  Drain-point teST faClITIES. ...t
11.10 Miscellaneous monitoring faCilities ...

© ISO 2015 - All rights reserved



e full version online.

Thisis a freﬁg?gérs\larrgle. Accessé_1 :2(\)"?]

ISO 15589-1:2015(E)

12 Commissioning.........

12.1  General.......c...

12.2  Preliminary tests..

T2.3  SEATT TP it
12.3.1 Impressed CUITENT STATIOMS. ... 43
12.3.2 Galvanic anodes
12.3.3  DraiNage STAtIOMNS. ...
12.3.4  TOSE SEATIOTLS ..ooooiieeeeie etk

12.4 Verification of cathodic protection effectiveness.
1241 GENETAL ..o
12.4.2 Measurements of d.c. potential and a.c. VOItage.........coscicscseee 44
12.4.3  CUTTENT MEASUTEIMIEIITS. ...ooocoroveeeriie it 45
12.4.4 Adjustments

12.5  COMMUSSIONINE FEPOTE .o 45
12.5.1 Installation dOCUMENTATION ... 45
12.5.2 CommiSSioning MEASUTLEIMIEIIES ..o 45

13 Monitoring, inspection, and MAINTENAIICE ...................ceeeeee e e 46

13.1 General

13.2  Implementation Of INSPECTION. ..o 47

13.3  Periodicities Of INSPECLION. ...t 47

13.4 Remote monitoring
13.5 Specialized surveys
13.6 MOTUEOTIIIE PIAI. ..o
13.7 Monitoring equipment....
13.8 Maintenance and repair

14 DIOCUIMEIIEATION........o s
141 DeSi@N AOCUMENEATION ..o
00 0 0 TcY 1= i | S
14.1.2 Construction details and installation procedures....
14.2 Commissioning documentation ...
14.3 Operating and maintenance documentation.....
14.3.1  General...e e
14.3.2 Inspection and monitoring data......
14.3.3  MaAINTENANCE TECOTAS ..ooivereereeeeeeeeieee ettt
Annex A (normative) Cathodic protection MeasUremMENTtS...............ieeiee e 55
Annex B (normative) Electrical iNterferenCe. ... 63
Annex C (informative) Fault detection of impressed-current systems during operation..................... 67
Annex D (informative) Description of specialized SUTIVEYS ... 69
Annex E (informative) Attenuation Of ProteCtion.............e e 76
Annex F (informative) Electrical tests for isolating joints before installation.................cnn 79
BIDIIOGIAPIIY ... 80

© ISO 2015 - All rights reserved v



Thisis a freﬁg?gérs\larrgl(ej A1ccess§é_e1f:u£(\)/?lrsion online.

ISO 15589-1:2015(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 meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this documentis ISO/TC 67, Materials, equipment and offshore structures for
petroleum, petrochemical and natural gas industries, Subcommittee SC 2, Pipeline transportation systems.

This second edition cancels and replaces the first edition (ISO 15589-1:2003), which has been technically
revised with the following changes:

— cathodic protection criteria have been extended with further clarification on the application of
the criteria;

— requirements for design have been more detailed and periodicities for inspection of cathodic
equipment have been enlarged, and the option for remote monitoring added;

— requirements for measurements and testing during commissioning have been further detailed.

ISO 15589 consists of the following parts, under the general title Petroleum, petrochemical and natural
gas industries — Cathodic protection of pipeline systems:

— Part 1: On-land pipelines
— Part 2: Offshore pipelines

vi © ISO 2015 - All rights reserved
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Introduction

Pipeline cathodic protection is achieved by the supply of sufficient direct current to the external pipe
surface, so that the steel-to-electrolyte potential is lowered to values at which external corrosion is
reduced to an insignificant rate.

Cathodic protection is normally used in combination with a suitable protective coating system to protect
the external surfaces of steel pipelines from corrosion.

It is necessary that users of this part of ISO 15589 be aware that further or differing requirements
can be needed for individual applications. This part of ISO 15589 is not intended to inhibit the use of
alternative equipment or engineering solutions for the individual application. This can be particularly
applicable where there is innovative or developing technology. It is necessary that, where an alternative
is offered, any variations from this part of ISO 15589 be identified and documented.

© 1S0 2015 - All rights reserved vii
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INTERNATIONAL STANDARD ISO 15589-1:2015(E)

Petroleum, petrochemical and natural gas industries —
Cathodic protection of pipeline systems —

Part 1:
On-land pipelines

1 Scope

This part of ISO 15589 specifies requirements and gives recommendations for the pre-installation
surveys, design, materials, equipment, installation, commissioning, operation, inspection, and
maintenance of cathodic protection systems for on-land pipelines, as defined in ISO 13623 or EN 14161
for the petroleum, petrochemical, and natural gas industries, and in EN 1594 or EN 12007-1 and
EN 12007-3 used by gas supply industries in Europe.

All contents of this part of ISO 15589 are applicable to on-land pipelines and piping systems used in
other industries and transporting other media such as industrial gases, waters, or slurries.

This part of ISO 15589 applies to buried pipelines, landfalls of offshore pipeline sections protected by
on-shore based cathodic protection installations, and to immersed sections of on-land pipelines such as
river or lake crossings.

This part of ISO 15589 specifies requirements for pipelines of carbon steel, stainless steel, cast iron,
galvanized steel, or copper. If other pipeline materials are used, the criteria to apply are defined under
the responsibility of the pipeline operator.

This part of ISO 15589 does not apply to pipelines made of reinforced concrete for which EN 12696
can be applied.

NOTE Special conditions sometimes exist where cathodic protection is ineffective or only partially effective.

Such conditions can include shielding (e.g. disbonded coatings, thermal-insulating coatings, rocky soil, etc.) and
unusual contaminants in the electrolyte.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 8044, Corrosion of metals and alloys — Basic terms and definitions

ISO 10012, Measurement management systems — Requirements for measurement processes and
measuring equipment

ISO 13623, Petroleum and natural gas industries — Pipeline transportation systems
ISO 13847, Petroleum and natural gas industries — Pipeline transportation systems — Welding of pipelines

[SO 21809 (all parts), Petroleum and natural gas industries — External coatings for buried or submerged
pipelines used in pipeline transportation systems

IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas atmospheres
IEC 60529, Degrees of protection provided by enclosures (IP Code)

EN 1594, Gasinfrastructure — Pipelines for maximum operating pressure over 16 bar — Functional requirements

© IS0 2015 - All rights reserved 1
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