INTERNATIONATI ISN

This is a preview of "ISO 15589-2:2012". Click here to purchase the full version from the ANSI store.

Second edition
2012-12-01

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

Part 2:
Offshore pipelines

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

Partie 2: Conduites en mer

-_— Reference number
=/ N— ISO 15589-2:2012(E)

©1S0 2012


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015589-2:2012&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015589-2:2012&source=preview
https://webstore.ansi.org/Standards/ISO/ISO155892012&source=preview
https://webstore.ansi.org/Standards/ISO/ISO155892012?source=preview

ISO 15589-2:2012(E)

This is a preview of "ISO 15589-2:2012". Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© IS0 2012

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any
means, electronic or mechanical, including photocopying and microfilm, without permission in writing 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 2012 - All rights reserved


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015589-2:2012&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015589-2:2012&source=preview
https://webstore.ansi.org/Standards/ISO/ISO155892012&source=preview
https://webstore.ansi.org/Standards/ISO/ISO155892012?source=preview

ISO 15589-2:2012(E)

This is a preview of "ISO 15589-2:2012". Click here to purchase the full version from the ANSI store.

Contents Page
FFOTE@WOIM ..........oooooooeoeeeee oot 5558555 \%
IIMETOAUICTION.........ooooe e85 vi
1 SCOPI ...t 1
2 NOIIMATIVE FEFEIEINCES ..........oooooooeeeeeee oo 1
3 Terms and AefiNEtIONS ...t 2
4 Symbols and abbreviated terms... A

10

11
12

4.1 Symbols ..., 4
4.2 ADDTEVIALEA TEITIIS ....ooo oot 4
GEIMETAL ... 5
5.1 COMPETEIICE ASSUTATICE ..ot 5
5.2 COMUPIIATICE . 5

Cathodic protection system requirements
6.1 General
6.2 Selection of CP systems ..

6.3 ISOIATITIG JOIMTS ..o
DE@SIGI PATAIMIETET'S ...
7.1 GIBIETAL ..k
7.2 Protection potentials ..

7.3 Design life ...

7.4 Design current densities for Dare StEEl........... e 10
7.5 Coating breakAOWN FACEOTS .. ..o 12
GALVANIC AIMOMES .......c.oo e
8.1 Design of SYStem ...

8.2 Selection of anode material.........cccccine

8.3 Electrochemical properties.........ce.

8.4  Anode shape and utilization factor....................

8.5 Mechanical and electrical considerations

Galvanic anode MaANUEFACTUTIIE ...t
9.1 Pre-PrOAUCTION TESE ....oo oot
9.2 COBTITIE ke
9.3  Anode core materials........

9.4 Aluminium anode materials.

9.5 Zinc anode materials...............

Galvanic anode qUAlItY COMETOL ...
T0.1 GEIIETAL ..o
10.2  Steel anode COTES ...

10.3  Chemical analysis of anode alloy ...

10.4  ANOAE MASS ..o

10.5 Anode dimensions and straightness...........

10.6  Anode core dimensions and position

10.7  Anode SUrface IrmeGUIATTTIES ...
T10.8  CTACKS oo
10.9 Internal defects, destructive testing

10.10 Electrochemical quality CONtIrol tESTING. ... 24
Galvanic anode INSTALTATION .............cceeees st 25
IMPresSSed-CUITENT CP SYSTEIIIS ............ooorreeseeeses e 26
12.1  Current SOUIrCeS and COMEIOL. ... 26
12.2  Impressed-current anode MaterialS. ... 26
12,3 SYSTOIM A@SIGIL...o e 26

© 1S0 2012 - All rights reserved iii


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015589-2:2012&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015589-2:2012&source=preview
https://webstore.ansi.org/Standards/ISO/ISO155892012&source=preview
https://webstore.ansi.org/Standards/ISO/ISO155892012?source=preview

ISO 15589-2:2012(E)

This is a preview of "ISO 15589-2:2012". Click here to purchase the full version from the ANSI store.

12.4  Manufacturing and installation considerations...

12.5 Mechanical and electrical cONSIAETations.............ci e
13 DOCUIMEIEATIONN........c et

13.1 Design, manufacturing and installation documentation

13.2  COMMISSIONING PrOCEAUIES .....ooccoireeeereeeeies oot

13.3 Operating and maintenance MAaNUAL ...
14 Operation, monitoring and maintenance of CP systems....

141 GENETAL.e e

14.2  Monitoring plans

T3 REPD@IT etk
Annex A (normative) Galvanic anode CP design ProCedures ... 31
Annex B (normative) Attenuation Of Prote@Ction. ... 37
Annex C (normative) Performance testing of galvanic anode materials.............ccnn 40
Annex D (normative) CP moONitoring and SUTVEYS ... 42
Annex E (normative) Laboratory testing of galvanic anodes for quality control.............cccne 49
Annex F (informative) INEETEEI@IICE .............cccooieeeeee s 51
Annex G (informative) Pipeline deSign fOr CP............eses e 53

Bibliography

iv © ISO 2012 - All rights reserved


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015589-2:2012&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015589-2:2012&source=preview
https://webstore.ansi.org/Standards/ISO/ISO155892012&source=preview
https://webstore.ansi.org/Standards/ISO/ISO155892012?source=preview

ISO 15589-2:2012(E)

This is a preview of "ISO 15589-2:2012". Click here to purchase the full version from the ANSI store.

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.

[SO 15589-2 was prepared by Technical Committee [SO/TC 67, Materials, equipment and offhore structures
forpetroleum, petrochemical and natural gas industries, Subcommittee SC 2, Pipeline transportation systems.

This second edition cancels and replaces the first edition (ISO 15589-2:2004), which has been technically
revised as follows:

— In Clause 6 recommendations for isolating joints are included.
— In Clause 7 a subclause on hydrogen-induced stress cracking evaluation is included.

— InClause 7 coating breakdown factors have been reorganized by splitting into “with” and “without”
concrete coating. More conservative values for some coating systems have been selected based on
feedback from daily practice in industry.

— In Clause 8 recommendations on anode electrochemical properties for seawater with low salinity
are included.

— Design values for electrochemical capacity in Clause 8 have been reduced. Higher values are
permitted if properly documented.

— Quality control of anodes has been adjusted regarding tolerances, straightness, mass, surface
irregularities and cracking (Clause 10).

— The guidance on attenuation calculation has been significantly extended. A new Annex B has been
introduced and includes several examples and alternative methods.

— Regarding anode testing, only free-running testing is accepted (see Annex C).

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

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

The technical revision of this part of ISO 15589 has been carried out in order to accommodate the needs
of industry and to move this International Standard to a higher level of service within the petroleum,
petrochemical and natural gas industry.

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 on all the surface 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.

Users of this part of ISO 15589 should be aware that further or differing requirements may be needed
for individual applications. This part of ISO 15589 is not intended to prevent alternative equipment or
engineering solutions from being used for individual applications. This may be particularly applicable
where there is innovative or developing technology. Where an alternative is offered, it is intended that
any variations from this part of ISO 15589 be identified and documented.

This part of ISO 15589 can also be used for offshore pipelines outside the petroleum, petrochemical and
natural gas industries.
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