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National foreword

This Draft for Development is the official English language version of   
CEN/TS 15280:2006.

This publication is not to be regarded as a British Standard.

It is being issued in the Draft for Development series of publications and is of 
a provisional nature. It should be applied on this provisional basis, so that 
information and experience of its practical application may be obtained.

Comments arising from the use of this Draft for Development are requested so 
that UK experience can be reported to the European organization responsible 
for its conversion to a European standard. A review of this publication will be 
initiated 2 years after its publication by the European organization so that a 
decision can be taken on its status at the end of its 3-year life. Notification of 
the start of the review period will be made in an announcement in the 
appropriate issue of Update Standards.

According to the replies received by the end of the review period, the 
responsible BSI Committee will decide whether to support the conversion into 
a European standard, to extend the life of the Technical Specification or to 
withdraw it. Comments should be sent in writing to the Secretary of BSI 
Technical Committee GEL/603, Cathodic protection, at British Standards 
House, 389 Chiswick High Road, London W4 4AL, giving the document 
reference and clause number and proposing, where possible, an appropriate 
revision of the text.

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

Cross-references

The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of British 
Standards Online.

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

Summary of pages

This document comprises a front cover, an inside front cover, the CEN/TS title 
page, pages 2 to 25 and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

Full document details: DD CEN/TS 15280:2006

http://www.avadocuments.com/doc/dd-cen-ts-15280-2006
http://www.avadocuments.com/doc/dd-cen-ts-15280-2006


TECHNICAL SPECIFICATION

SPÉCIFICATION TECHNIQUE

TECHNISCHE SPEZIFIKATION

CEN/TS 15280

March 2006

ICS 23.040.99; 77.060  

English Version

Evaluation of a.c. corrosion likelihood of buried pipelines -
Application to cathodically protected pipelines

Evaluation du risque de corrosion des canalisations
enterrées occasionné par les courants alternatifs -

Application pour les canalisations protégées
cathodiquement

Beurteilung der Korrosionswahrscheinlichkeit durch
Wechselstrom an erdverlegten Rohrleitungen - Anwendung

für kathodisch geschützte Rohrleitungen

This Technical Specification (CEN/TS) was approved by CEN on 8 November 2005 for provisional application.

The period of validity of this CEN/TS is limited initially to three years. After two years the members of CEN will be requested to submit their
comments, particularly on the question whether the CEN/TS can be converted into a European Standard.

CEN members are required to announce the existence of this CEN/TS in the same way as for an EN and to make the CEN/TS available
promptly at national level in an appropriate form. It is permissible to keep conflicting national standards in force (in parallel to the CEN/TS)
until the final decision about the possible conversion of the CEN/TS into an EN is reached.

CEN members are the national standards bodies of Austria, Belgium, 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 United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG

Management Centre: rue de Stassart, 36    B-1050 Brussels

© 2006 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. CEN/TS 15280:2006: E

Full document details: DD CEN/TS 15280:2006

http://www.avadocuments.com/doc/dd-cen-ts-15280-2006
http://www.avadocuments.com/doc/dd-cen-ts-15280-2006


2 

Contents Page 

Foreword ..........................................................................................................................................................3 
1 Scope ...................................................................................................................................................4 
2 Normative references .........................................................................................................................4 
3 Terms and definitions.........................................................................................................................4 
4 A. c. interference sources ..................................................................................................................5 
5 Simplified description of a.c. corrosion process .............................................................................6 
6 Evaluation of a.c. corrosion likelihood..............................................................................................8 
6.1 Prerequisite .........................................................................................................................................8 
6.2 General ................................................................................................................................................8 
6.3 Installation / use of coupons..............................................................................................................9 
6.4 Influence of a.c. voltage on the structure..........................................................................................9 
6.5 Off potential influence ......................................................................................................................11 
6.6 Influence of a.c. current density ......................................................................................................12 
6.7 Influence of the on potential toward a.c. corrosion likelihood ......................................................13 
6.8 Influence of current ratio "Ia.c./Id.c."...................................................................................................16 
6.9 Influence of soil characteristics on a.c. corrosion likelihood........................................................16 
6.10 Assessment of the a.c. corrosion likelihood of the pipeline by using  corrosion coupons........17 
7 Design consideration........................................................................................................................18 
7.1 General ..............................................................................................................................................18 
7.2 New interference cases (pipelines/power lines/traction systems in the design phase) - 

Condition for calculation..................................................................................................................18 
8 Interpretation of data, limits and relevant aspects.........................................................................20 
9 Mitigation measures .........................................................................................................................20 
10 Monitoring .........................................................................................................................................21 
Annex A (informative)  Assessment of the corrosion condition by using the electric resistance 

technique...........................................................................................................................................22 
Annex B (informative)  Coulometric oxidation of corrosion products formed by a.c. corrosion ............24 
Bibliography...................................................................................................................................................25 
 

CEN/TS 15280:2006

Full document details: DD CEN/TS 15280:2006

http://www.avadocuments.com/doc/dd-cen-ts-15280-2006
http://www.avadocuments.com/doc/dd-cen-ts-15280-2006


3 

Foreword 

This Technical Specification (CEN/TS 15280:2006) has been prepared by Technical Committee CEN/TC 219 
“Cathodic Protection”, the secretariat of which is held by BSI. 

Long term a.c. interference on buried metallic pipelines may cause corrosion due to an exchange of 
alternating current between the soil and the bare metal at unavoidable coating faults in the structure. 

a.c. corrosion is more likely on pipelines which are not cathodically protected. To reduce it, it is advisable to 
consider the application of cathodic protection and to follow the present Technical Specification. 

Danger to people in contact with the pipeline or connected equipment, malfunction of connected equipment 
and other damages to the pipeline or connected equipment are dealt with in relevant CENELEC standards. 

This Technical Specification refers to EN 12954 and may be used in place of its Annex A.  

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to announce this CEN Technical Specification: Austria, Belgium, 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 United Kingdom. 
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1 Scope 

This Technical Specification is applicable to buried cathodically protected  metallic structures and influenced 
by a.c. traction systems and/or a.c. power lines. 

In this document, a buried pipeline (or structure) is intended as buried or immersed pipeline (or structure), as 
defined in the Standard EN 12954.  
In the presence of a.c. interference, the criteria given in EN 12954, Table 1, are not sufficient to demonstrate 
that the steel is being protected against corrosion. 

This Technical Specification provides limits, measurements procedures and information to deal with long term 
a.c. interference and the evaluation of a.c. corrosion likelihood. 

Even though short term interference can cause damages to buried pipelines (e.g. arc fusion), this standard 
does not deal with short term interference. 

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.  

EN 13509:2003, Cathodic protection measurement techniques 

EN 12954:2001, Cathodic protection of buried or immersed metallic structures – General principles and 
application for pipelines. 

 

3 Terms and definitions 

For the purposes of this Technical Specification, the following terms and definitions apply 

3.1 
a.c. traction system 
an a.c. electrical system of a railway, i.e. the electric train units and their feeding and return systems 

NOTE The lines used to feed the railway substations (three-phase lines or, sometimes, two-phase lines in case of 
16,7  Hz systems) are a.c. power supply systems, and it is suggested to take them into consideration together with the a.c. 
traction system. 

3.2 
cathodic protection system 
the entire installation, including active and passive elements, that provides cathodic protection  

(See EN 12954:2001 clause 3.2.9) 

NOTE It includes for example the following: cathodic protection stations and relevant accessories as remote control 
systems, drainages, insulating joints, resistors, diodes, test points, groundings, a.c. discharge / d.c. decoupling devices etc. 

3.3 
incubation time 
period of time before the leakage resistance of exposed metal, at coating faults or coupons, stabilizes due to 
electrochemical reactions 
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3.4 
instantaneous measurement 
reading of electrical parameters by an operator 

3.5 
leakage resistance 
local resistance to earth of metal exposed to the environment  

3.6 
long term a.c. interference 
interference on a pipeline during normal operating conditions of a.c. power systems (e.g. traction systems or 
electricity power lines)  

3.7 
long term measurements 
measurements of electrical parameters taken by an operator having a duration of more than 1 hour using 
equipment to store the data 

3.8 
reference electrical status 
electrical status to be used as a reference in subsequent cathodic protection measurements and checks which 
conform to protection requirements 

NOTE  The “electrical status” refers to a well defined cathodic protection system and its electrical configuration 

3.9 
remote monitoring 
supervision of the state of operational equipment by means of telecommunication techniques 

3.10 
selected test point 
test point which allows comparison of present and past parameters to be recorded in the reference electric 
status where a cathodic protection system still maintains its efficiency and effectiveness 

3.11 
short term a.c. interference 
interference on a pipeline during a fault condition of a.c. traction systems or electricity power lines 

3.12 
short  measurements 
measurements of electrical parameters taken by an operator having a duration of about 5 min using 
equipment to store the data 

4 A. c. interference sources  

Main long term a. c. interfering sources on buried metallic pipelines are: 

- a.c. overhead or underground power lines; 

 - a.c. traction systems (usually fed by a parallel high voltage feeding line which may be 50 Hz or 16,7Hz). 

Long term a.c. interference on a buried pipeline may cause corrosion due to an exchange of a.c. current 
between the exposed metal of the pipeline and the surrounding electrolyte. 

This exchange of current depends on a.c. voltage whose amplitude is related to various parameters such as: 

- the configuration of a.c. power line phase conductors and shield wires; 
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- the distance between the a.c. power line / traction system and the pipeline; 

- the current flowing in the a.c. power line / traction system phase conductors; 

- the average coating resistance of the pipeline ( .m²); 

- the thickness of the coating; 

- the soil resistivity. 

5 Simplified description of a.c. corrosion process 

The cathodic protection of pipelines forces current to enter the pipeline through the metal surface in contact 
with soil where the coating is damaged. This current prevents corrosion from taking place.  

The corrosion reaction is associated with a current leaving the metal surface.  

When an a.c. voltage is present on the cathodically protected pipeline, current will flow through the metal 
surface at defects in the coating. This current depends on the impedance of the system. During the positive 
half wave of the a.c. voltage, the  current will leave the metal surface if the a.c. voltage is sufficiently large. 

The current leaving the metal surface can cause charging of the double layer capacitance, oxidation of 
hydrogen and reduced corrosion products due to the cathodic protection, and oxidation of the pipeline. Since 
the current leaving the metal surface is consumed by several non-corrosive processes, generally higher 
voltages than between 4V and 10 V are required to result in a significant corrosion attack on the pipeline. 
Various additional parameters influence this process, such as leakage resistance of the defect, soil 
composition, cathodic protection level etc.  

The processes taking place are schematically illustrated in Figure 1. During the positive half wave the bare 
metal surface is oxidized resulting in the formation of a passive film. This is due to the current that leaves the 
metal surface. During the negative half wave, when the current enters the metal surface this passive film is 
reduced to iron hydroxide. In the following anodic cycle a new passive film grows. Upon reduction of the 
passive film the amount of iron hydroxide is increased. Hence every a.c. cycle results in some oxidation of the 
metal. In the long term this can result in a significant metal loss. 

For comparison, the situation without a.c. interference is shown in Figure 2 In this case no metal loss is 
observed, since the current always enters the metal surface.  
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Figure 1 - Graph of cathodic protection current  with a.c. influence  - Schematic description of the a.c. 
corrosion process with cathodic protection 
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Figure 2 – Graph of cathodic protection current  without a.c. influence 
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