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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
ÂÏÄÉÅÓ ɉ)3/ ÍÅÍÂÅÒ ÂÏÄÉÅÓɊȢ 4ÈÅ ×ÏÒË ÏÆ ÐÒÅÐÁÒÉÎÇ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄÓ ÉÓ ÎÏÒÍÁÌÌÙ ÃÁÒÒÉÅÄ ÏÕÔ 
ÔÈÒÏÕÇÈ )3/ ÔÅÃÈÎÉÃÁÌ ÃÏÍÍÉÔÔÅÅÓȢ %ÁÃÈ ÍÅÍÂÅÒ ÂÏÄÙ ÉÎÔÅÒÅÓÔÅÄ ÉÎ Á ÓÕÂÊÅÃÔ ÆÏÒ ×ÈÉÃÈ Á ÔÅÃÈÎÉÃÁÌ 
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. 
)3/ ÃÏÌÌÁÂÏÒÁÔÅÓ ÃÌÏÓÅÌÙ ×ÉÔÈ ÔÈÅ )ÎÔÅÒÎÁÔÉÏÎÁÌ %ÌÅÃÔÒÏÔÅÃÈÎÉÃÁÌ #ÏÍÍÉÓÓÉÏÎ ɉ)%#Ɋ ÏÎ ÁÌÌ ÍÁÔÔÅÒÓ ÏÆ 
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 
ÄÉÆÆÅÒÅÎÔ ÔÙÐÅÓ ÏÆ )3/ ÄÏÃÕÍÅÎÔÓ ÓÈÏÕÌÄ ÂÅ ÎÏÔÅÄȢ 4ÈÉÓ ÄÏÃÕÍÅÎÔ ×ÁÓ ÄÒÁÆÔÅÄ ÉÎ ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ ÔÈÅ 
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

!ÔÔÅÎÔÉÏÎ ÉÓ ÄÒÁ×Î ÔÏ ÔÈÅ ÐÏÓÓÉÂÉÌÉÔÙ ÔÈÁÔ ÓÏÍÅ ÏÆ ÔÈÅ ÅÌÅÍÅÎÔÓ ÏÆ ÔÈÉÓ ÄÏÃÕÍÅÎÔ ÍÁÙ ÂÅ ÔÈÅ ÓÕÂÊÅÃÔ ÏÆ 
ÐÁÔÅÎÔ ÒÉÇÈÔÓȢ )3/ ÓÈÁÌÌ ÎÏÔ ÂÅ ÈÅÌÄ ÒÅÓÐÏÎÓÉÂÌÅ ÆÏÒ ÉÄÅÎÔÉÆÙÉÎÇ ÁÎÙ ÏÒ ÁÌÌ ÓÕÃÈ ÐÁÔÅÎÔ ÒÉÇÈÔÓȢ $ÅÔÁÉÌÓ ÏÆ 
ÁÎÙ ÐÁÔÅÎÔ ÒÉÇÈÔÓ ÉÄÅÎÔÉПÉÅÄ ÄÕÒÉÎÇ ÔÈÅ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÔÈÅ ÄÏÃÕÍÅÎÔ ×ÉÌÌ ÂÅ ÉÎ ÔÈÅ )ÎÔÒÏÄÕÃÔÉÏÎ ÁÎÄȾÏÒ 
on the ISO list of patent declarations received. www.iso.org/patents

!ÎÙ ÔÒÁÄÅ ÎÁÍÅ ÕÓÅÄ ÉÎ ÔÈÉÓ ÄÏÃÕÍÅÎÔ ÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÇÉÖÅÎ ÆÏÒ ÔÈÅ ÃÏÎÖÅÎÉÅÎÃÅ ÏÆ ÕÓÅÒÓ ÁÎÄ ÄÏÅÓ ÎÏÔ 
constitute an endorsement.

&ÏÒ ÁÎ ÅØÐÌÁÎÁÔÉÏÎ ÏÎ ÔÈÅ ÍÅÁÎÉÎÇ ÏÆ )3/ ÓÐÅÃÉПÉÃ ÔÅÒÍÓ ÁÎÄ ÅØÐÒÅÓÓÉÏÎÓ ÒÅÌÁÔÅÄ ÔÏ ÃÏÎÆÏÒÍÉÔÙ 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical 
Barriers to Trade (TBT) see the following URL: &ÏÒÅ×ÏÒÄ Ȥ 3ÕÐÐÌÅÍÅÎÔÁÒÙ ÉÎÆÏÒÍÁÔÉÏÎ

The committee responsible for this document is Technical Committee ISO/TC 67, -ÁÔÅÒÉÁÌÓȟ ÅÑÕÉÐÍÅÎÔ 
and offshore structures for petroleum, petrochemical and natural gas industries.

4ÈÉÓ ÔÈÉÒÄ ÅÄÉÔÉÏÎ ÃÁÎÃÅÌÓ ÁÎÄ ÒÅÐÌÁÃÅÓ ÔÈÅ ÓÅÃÏÎÄ ÅÄÉÔÉÏÎ ɉ)3/ ρτςςτȡςππφɊȟ ×ÈÉÃÈ ÈÁÓ ÂÅÅÎ ÔÅÃÈÎÉÃÁÌÌÙ 
revised. The main changes are:

ɂ #ÌÁÕÓÅ σ ɂ ÓÅÖÅÒÁÌ ÎÅ× ÄÅПÉÎÉÔÉÏÎÓȠ

ɂ #ÌÁÕÓÅÓ ψ ÁÎÄ ω ɂ ÃÈÁÎÇÅÓ ÉÎ ÓÏÍÅ ПÉÇÕÒÅÓ ÁÎÄ ÔÁÂÌÅÓȠ

ɂ !ÎÎÅØ ! ɂ ÎÅ× ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȠ

ɂ !ÎÎÅØ " ɂ ÁÓÓÏÃÉÁÔÅÄ ÎÅ× ÁÎÄ ÁÌÉÇÎÅÄ ÆÁÉÌÕÒÅ ÍÏÄÅÓȠ

ɂ !ÎÎÅØ # ɂ ÓÏÍÅ ÃÈÁÎÇÅÓ ÁÎÄ ÎÅ× ÓÕÂÃÌÁÕÓÅÓȟ ÅȢÇȢ #ȢσȢτ ÁÎÄ #ȢχȠ

ɂ !ÎÎÅØ $ ɂ ÎÅ× ÓÕÂÃÌÁÕÓÅ $ȢυȠ

ɂ !ÎÎÅØ % ɂ ÎÅ× +0)ÓȠ

— Annex F — alignment with ISO/TR 12489:2013.
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ISO 14224:2016(E)

Introduction

This International Standard has been prepared based on the previous edition (ISO 14224:2006), 
experience gained through its use, and know-how and best practices shared through the international 
development process.

)Î ÔÈÅ ÐÅÔÒÏÌÅÕÍȟ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓȟ ÇÒÅÁÔ ÁÔÔÅÎÔÉÏÎ ÉÓ ÂÅÉÎÇ ÐÁÉÄ ÔÏ ÓÁÆÅÔÙȟ 
ÁÖÁÉÌÁÂÉÌÉÔÙȟ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÏÆ ÅÑÕÉÐÍÅÎÔȢ 4ÈÅ ÉÎÄÕÓÔÒÙ ÁÎÎÕÁÌ ÃÏÓÔ ÏÆ ÅÑÕÉÐÍÅÎÔ 
ÕÎÁÖÁÉÌÁÂÉÌÉÔÙ ÉÓ ÖÅÒÙ ÌÁÒÇÅȟ ÁÌÔÈÏÕÇÈ ÍÁÎÙ ÐÌÁÎÔ Ï×ÎÅÒÓ ÈÁÖÅ ÉÍÐÒÏÖÅÄ ÔÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÔÈÅÉÒ 
ÏÐÅÒÁÔÉÎÇ ÆÁÃÉÌÉÔÉÅÓ ÂÙ ÁÄÄÒÅÓÓÉÎÇ ÔÈÉÓ ÃÈÁÌÌÅÎÇÅȢ ! ÓÔÒÏÎÇÅÒ ÅÍÐÈÁÓÉÓ ÈÁÓ ÒÅÃÅÎÔÌÙ ÂÅÅÎ ÐÕÔ ÏÎ ÃÏÓÔȤ
effective design and maintenance for new plants and existing installations among more industrial 
parties. In this respect, data on failures, failure mechanisms and maintenance related to these industrial 
ÆÁÃÉÌÉÔÉÅÓ ÁÎÄ ÉÔÓ ÏÐÅÒÁÔÉÏÎÓ ÈÁÖÅ ÂÅÃÏÍÅ ÍÏÒÅ ÉÍÐÏÒÔÁÎÔȢ )Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÈÁÔ ÔÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÕÓÅÄ 
ÂÙȟ ÁÎÄ ÃÏÍÍÕÎÉÃÁÔÅÄ ÂÅÔ×ÅÅÎȟ ÔÈÅ ÖÁÒÉÏÕÓ ÐÁÒÔÉÅÓ ÁÎÄ ÉÔÓ ÄÉÓÃÉÐÌÉÎÅÓȟ ×ÉÔÈÉÎ ÔÈÅ ÓÁÍÅ ÃÏÍÐÁÎÙ ÏÒ 
ÂÅÔ×ÅÅÎ ÃÏÍÐÁÎÉÅÓȢ 6ÁÒÉÏÕÓ ÁÎÁÌÙÓÉÓ ÍÅÔÈÏÄÏÌÏÇÉÅÓ ÁÒÅ ÕÓÅÄ ÔÏ ÅÓÔÉÍÁÔÅ ÔÈÅ ÒÉÓË ÏÆ ÈÁÚÁÒÄÓ ÔÏ ÐÅÏÐÌÅ 
ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔȟ ÏÒ ÔÏ ÁÎÁÌÙÓÅ ÐÌÁÎÔ ÏÒ ÓÙÓÔÅÍ ÐÅÒÆÏÒÍÁÎÃÅȢ &ÏÒ ÓÕÃÈ ÁÎÁÌÙÓÅÓ ÔÏ ÂÅ ÅÆÆÅÃÔÉÖÅ ÁÎÄ 
ÄÅÃÉÓÉÖÅȟ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ɉ2-Ɋ ÄÁÔÁ ÁÒÅ ÖÉÔÁÌȢ

4ÈÅÓÅ ÁÎÁÌÙÓÅÓ ÒÅÑÕÉÒÅ Á ÃÌÅÁÒ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔȭÓ ÔÅÃÈÎÉÃÁÌ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓȟ ÉÔÓ ÏÐÅÒÁÔÉÎÇ 
ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÃÏÎÄÉÔÉÏÎÓȟ ÉÔÓ ÐÏÔÅÎÔÉÁÌ ÆÁÉÌÕÒÅÓ ÁÎÄ ÉÔÓ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÉÅÓȢ )Ô ÃÁÎ ÂÅ ÎÅÃÅÓÓÁÒÙ 
ÔÏ ÈÁÖÅ ÄÁÔÁ ÃÏÖÅÒÉÎÇ ÓÅÖÅÒÁÌ ÙÅÁÒÓ ÏÆ ÏÐÅÒÁÔÉÏÎ ÂÅÆÏÒÅ ÓÕÆПÉÃÉÅÎÔ ÄÁÔÁ ÈÁÖÅ ÂÅÅÎ ÁÃÃÕÍÕÌÁÔÅÄ ÔÏ 
ÇÉÖÅ ÃÏÎПÉÄÅÎÔ ÁÎÁÌÙÓÉÓ ÒÅÓÕÌÔÓ ÁÎÄ ÒÅÌÅÖÁÎÔ ÄÅÃÉÓÉÏÎ ÓÕÐÐÏÒÔȢ )Ô ÉÓ ÎÅÃÅÓÓÁÒÙȟ ÔÈÅÒÅÆÏÒÅȟ ÔÏ ÖÉÅ× ÄÁÔÁ 
ÃÏÌÌÅÃÔÉÏÎ ÁÓ Á ÌÏÎÇȤÔÅÒÍ ÁÃÔÉÖÉÔÙȟ ÐÌÁÎÎÅÄ ÁÎÄ ÅØÅÃÕÔÅÄ ×ÉÔÈ ÁÐÐÒÏÐÒÉÁÔÅ ÇÏÁÌÓ ÉÎ ÍÉÎÄȢ !Ô ÔÈÅ ÓÁÍÅ 
ÔÉÍÅȟ ÃÌÁÒÉÔÙ ÁÓ ÔÏ ÔÈÅ ÃÁÕÓÅÓ ÏÆ ÆÁÉÌÕÒÅÓ ÉÓ ËÅÙ ÔÏ ÐÒÉÏÒÉÔÉÚÉÎÇ ÁÎÄ ÉÍÐÌÅÍÅÎÔÉÎÇ ÃÏÒÒÅÃÔÉÖÅ ÁÃÔÉÏÎÓ ÔÈÁÔ 
ÒÅÓÕÌÔ ÉÎ ÓÕÓÔÁÉÎÁÂÌÅ ÉÍÐÒÏÖÅÍÅÎÔÓ ÉÎ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ÌÅÁÄÉÎÇ ÔÏ ÉÍÐÒÏÖÅÄ ÐÒÏПÉÔÁÂÉÌÉÔÙ ÁÎÄ ÓÁÆÅÔÙȢ

Data collection is an investment. Data standardization, when combined with enhanced data-
ÍÁÎÁÇÅÍÅÎÔ ÓÙÓÔÅÍÓ ÔÈÁÔ ÁÌÌÏ× ÅÌÅÃÔÒÏÎÉÃ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÔÒÁÎÓÆÅÒ ÏÆ ÄÁÔÁȟ ÃÁÎ ÒÅÓÕÌÔ ÉÎ ÉÍÐÒÏÖÅÄ 
ÑÕÁÌÉÔÙ ÏÆ ÄÁÔÁ ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅȢ ! ÃÏÓÔȤÅÆÆÅÃÔÉÖÅ ×ÁÙ ÏÆ ÏÐÔÉÍÉÚÉÎÇ ÄÁÔÁ ÒÅÑÕÉÒÅÍÅÎÔÓ 
ÉÓ ÔÈÒÏÕÇÈ ÉÎÄÕÓÔÒÙ ÃÏȤÏÐÅÒÁÔÉÏÎȢ 4Ï ÍÁËÅ ÉÔ ÐÏÓÓÉÂÌÅ ÔÏ ÃÏÌÌÅÃÔȟ ÅØÃÈÁÎÇÅ ÁÎÄ ÁÎÁÌÙÓÅ ÄÁÔÁ ÂÁÓÅÄ ÏÎ 
common viewpoints, a standard is required. Standardization of data collection practices facilitates the 
exchange of information between relevant parties e.g. plants, owners, manufacturers and contractors 
throughout the world.
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Petroleum, petrochemical and natural gas industries — 
Collection and exchange of reliability and maintenance 
data for equipment

1 Scope

4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÐÒÏÖÉÄÅÓ Á ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÂÁÓÉÓ ÆÏÒ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ 
maintenance (RM) data in a standard format for equipment in all facilities and operations within the 
ÐÅÔÒÏÌÅÕÍȟ ÎÁÔÕÒÁÌ ÇÁÓ ÁÎÄ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÉÎÄÕÓÔÒÉÅÓ ÄÕÒÉÎÇ ÔÈÅ ÏÐÅÒÁÔÉÏÎÁÌ ÌÉÆÅ ÃÙÃÌÅ ÏÆ ÅÑÕÉÐÍÅÎÔȢ )Ô 
ÄÅÓÃÒÉÂÅÓ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÉÎÃÉÐÌÅÓ ÁÎÄ ÁÓÓÏÃÉÁÔÅÄ ÔÅÒÍÓ ÁÎÄ ÄÅПÉÎÉÔÉÏÎÓ ÔÈÁÔ ÃÏÎÓÔÉÔÕÔÅ Á ȰÒÅÌÉÁÂÉÌÉÔÙ 
ÌÁÎÇÕÁÇÅȱ ÔÈÁÔ ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÆÏÒ ÃÏÍÍÕÎÉÃÁÔÉÎÇ ÏÐÅÒÁÔÉÏÎÁÌ ÅØÐÅÒÉÅÎÃÅȢ 4ÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÄÅПÉÎÅÄ ÉÎ 
ÔÈÅ ÎÏÒÍÁÔÉÖÅ ÐÁÒÔ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÃÁÎ ÂÅ ÕÓÅÄ ÁÓ Á ȰÒÅÌÉÁÂÉÌÉÔÙ ÔÈÅÓÁÕÒÕÓȱ ÆÏÒ ÖÁÒÉÏÕÓ 
ÑÕÁÎÔÉÔÁÔÉÖÅ ÁÓ ×ÅÌÌ ÁÓ ÑÕÁÌÉÔÁÔÉÖÅ ÁÐÐÌÉÃÁÔÉÏÎÓȢ 4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÁÌÓÏ ÄÅÓÃÒÉÂÅÓ ÄÁÔÁ ÑÕÁÌÉÔÙ 
control and assurance practices to provide guidance for the user.

Standardization of data collection practices facilitates the exchange of information between parties, e.g. 
plants, owners, manufacturers and contractors. This International Standard establishes requirements 
ÔÈÁÔ ÁÎÙ ÉÎȤÈÏÕÓÅ ÏÒ ÃÏÍÍÅÒÃÉÁÌÌÙ ÁÖÁÉÌÁÂÌÅ 2- ÄÁÔÁ ÓÙÓÔÅÍ ÉÓ ÒÅÑÕÉÒÅÄ ÔÏ ÍÅÅÔ ×ÈÅÎ ÄÅÓÉÇÎÅÄ ÆÏÒ 
RM data exchange. Examples, guidelines and principles for the exchange and merging of such RM data 
are addressed. This International Standard also provides a framework and guidelines for establishing 
ÐÅÒÆÏÒÍÁÎÃÅ ÏÂÊÅÃÔÉÖÅÓ ÁÎÄ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÁÖÁÉÌÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅȢ

Annex A ÃÏÎÔÁÉÎÓ Á ÓÕÍÍÁÒÙ ÏÆ ÅÑÕÉÐÍÅÎÔ ÔÈÁÔ ÉÓ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ

4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÄÅПÉÎÅÓ Á ÍÉÎÉÍÕÍ ÁÍÏÕÎÔ ÏÆ ÄÁÔÁ ÔÈÁÔ ÉÓ ÒÅÑÕÉÒÅÄ ÔÏ ÂÅ ÃÏÌÌÅÃÔÅÄȟ ÁÎÄ ÉÔ 
focuses on two main issues:

ɂ ÄÁÔÁ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÔÈÅ ÃÁÔÅÇÏÒÉÅÓ ÏÆ ÄÁÔÁ ÔÏ ÂÅ ÃÏÌÌÅÃÔÅÄ ÆÏÒ ÕÓÅ ÉÎ ÖÁÒÉÏÕÓ ÁÎÁÌÙÓÉÓ ÍÅÔÈÏÄÏÌÏÇÉÅÓȠ

ɂ ÓÔÁÎÄÁÒÄÉÚÅÄ ÄÁÔÁ ÆÏÒÍÁÔ ÔÏ ÆÁÃÉÌÉÔÁÔÅ ÔÈÅ ÅØÃÈÁÎÇÅ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÄÁÔÁ ÂÅÔ×ÅÅÎ 
plants, owners, manufacturers and contractors.

The following main categories of data are to be collected:

ÁɊ ÅÑÕÉÐÍÅÎÔ ÄÁÔÁȟ ÅȢÇȢ ÅÑÕÉÐÍÅÎÔ ÔÁØÏÎÏÍÙȟ ÅÑÕÉÐÍÅÎÔ ÁÔÔÒÉÂÕÔÅÓȠ

ÂɊ ÆÁÉÌÕÒÅ ÄÁÔÁȟ ÅȢÇȢ ÆÁÉÌÕÒÅ ÃÁÕÓÅȟ ÆÁÉÌÕÒÅ ÃÏÎÓÅÑÕÅÎÃÅȠ

c) maintenance data, e.g. maintenance action, resources used, maintenance consequence, down time.

NOTE Clause 9 gives further details on data content and data format.

The main areas where such data are used are the following:

ρɊ ÒÅÌÉÁÂÉÌÉÔÙȟ ÅȢÇȢ ÆÁÉÌÕÒÅ ÅÖÅÎÔÓ ÁÎÄ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍÓȠ

ςɊ ÁÖÁÉÌÁÂÉÌÉÔÙȾÅÆПÉÃÉÅÎÃÙȟ ÅȢÇȢ ÅÑÕÉÐÍÅÎÔ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ÓÙÓÔÅÍ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ÐÌÁÎÔ ÐÒÏÄÕÃÔÉÏÎ ÁÖÁÉÌÁÂÉÌÉÔÙȠ

3) maintenance, e.g. corrective and preventive maintenance, maintenance plan, maintenance 
ÓÕÐÐÏÒÔÁÂÉÌÉÔÙȠ

τɊ ÓÁÆÅÔÙ ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔȟ ÅȢÇȢ ÅÑÕÉÐÍÅÎÔ ÆÁÉÌÕÒÅÓ ×ÉÔÈ ÁÄÖÅÒÓÅ ÃÏÎÓÅÑÕÅÎÃÅÓ ÆÏÒ ÓÁÆÅÔÙ ÁÎÄȾÏÒ 
environment.

4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÄÏÅÓ ÎÏÔ ÁÐÐÌÙ ÔÏ ÔÈÅ ÆÏÌÌÏ×ÉÎÇȡ

ÉȢ ÄÁÔÁ ÏÎ ɉÄÉÒÅÃÔɊ ÃÏÓÔ ÉÓÓÕÅÓȠ

INTERNATIONAL STANDARD ISO 14224:2016(E)

© ISO 2016 – All rights reserved 1Copyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

--`,```,,,`,,,,,,,```,``,,,``,,,-`-`,,`,,`,`,,`---



 

ISO 14224:2016(E)

ÉÉȢ ÄÁÔÁ ÆÒÏÍ ÌÁÂÏÒÁÔÏÒÙ ÔÅÓÔÉÎÇ ÁÎÄ ÍÁÎÕÆÁÃÔÕÒÉÎÇ ɉÅȢÇȢ ÁÃÃÅÌÅÒÁÔÅÄ ÌÉÆÅÔÉÍÅ ÔÅÓÔÉÎÇɊȟ ÓÅÅ ÁÌÓÏ υȢςȠ

ÉÉÉȢ ÃÏÍÐÌÅÔÅ ÅÑÕÉÐÍÅÎÔ ÄÁÔÁ ÓÈÅÅÔÓ ɉÏÎÌÙ ÄÁÔÁ ÓÅÅÎ ÒÅÌÅÖÁÎÔ ÆÏÒ ÁÓÓÅÓÓÉÎÇ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅ 
ÁÒÅ ÉÎÃÌÕÄÅÄɊȠ

iv. additional on-service data that an operator, on an individual basis, can consider useful for operation 
ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅȠ

ÖȢ ÍÅÔÈÏÄÓ ÆÏÒ ÁÎÁÌÙÓÉÎÇ ÁÎÄ ÁÐÐÌÙÉÎÇ 2- ÄÁÔÁ ɉÈÏ×ÅÖÅÒȟ ÐÒÉÎÃÉÐÌÅÓ ÆÏÒ ÈÏ× ÔÏ ÃÁÌÃÕÌÁÔÅ ÓÏÍÅ ÂÁÓÉÃ 
ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÐÁÒÁÍÅÔÅÒÓ ÁÒÅ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÅ ÁÎÎÅØÅÓɊȢ

2 Normative references

4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÄÏÃÕÍÅÎÔÓȟ ÉÎ ×ÈÏÌÅ ÏÒ ÉÎ ÐÁÒÔȟ ÁÒÅ ÎÏÒÍÁÔÉÖÅÌÙ ÒÅÆÅÒÅÎÃÅÄ ÉÎ ÔÈÉÓ ÄÏÃÕÍÅÎÔ ÁÎÄ ÁÒÅ 
ÉÎÄÉÓÐÅÎÓÁÂÌÅ ÆÏÒ ÉÔÓ ÁÐÐÌÉÃÁÔÉÏÎȢ &ÏÒ ÄÁÔÅÄ ÒÅÆÅÒÅÎÃÅÓȟ ÏÎÌÙ ÔÈÅ ÅÄÉÔÉÏÎ ÃÉÔÅÄ ÁÐÐÌÉÅÓȢ &ÏÒ ÕÎÄÁÔÅÄ 
ÒÅÆÅÒÅÎÃÅÓȟ ÔÈÅ ÌÁÔÅÓÔ ÅÄÉÔÉÏÎ ÏÆ ÔÈÅ ÒÅÆÅÒÅÎÃÅÄ ÄÏÃÕÍÅÎÔ ɉÉÎÃÌÕÄÉÎÇ ÁÎÙ ÁÍÅÎÄÍÅÎÔÓɊ ÁÐÐÌÉÅÓȢ

ISO 20815:2008, Petroleum, petrochemical and natural gas industries — Production assurance and 
ÒÅÌÉÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ

&ÏÒ ÔÈÅ ÐÕÒÐÏÓÅÓ ÏÆ ÔÈÉÓ ÄÏÃÕÍÅÎÔȟ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÔÅÒÍÓ ÁÎÄ ÄÅПÉÎÉÔÉÏÎÓ ÁÐÐÌÙȢ

./4% 3ÏÍÅ ÄÅÒÉÖÅÄ 2- ÐÁÒÁÍÅÔÅÒÓȟ ×ÈÉÃÈ ÃÁÎ ÂÅ ÃÁÌÃÕÌÁÔÅÄ ÆÒÏÍ ÃÏÌÌÅÃÔÅÄ 2- ÄÁÔÁ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ 
International Standard, are contained in Annex C. References to Annex C are given as deemed appropriate.

3.1
active maintenance time
ÄÕÒÁÔÉÏÎ ÏÆ Á ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎȟ ÅØÃÌÕÄÉÎÇ ÌÏÇÉÓÔÉÃ ÄÅÌÁÙ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÅÃÈÎÉÃÁÌ ÄÅÌÁÙÓ ÁÒÅ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÅ ÁÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ Figure 4 and Annex C for a more detailed description and interpretation of maintenance 
times. See also ISO/TR 12489:2013, Figure 5.

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ ! ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎ ÃÁÎ ÂÅ ÃÁÒÒÉÅÄ ÏÕÔ ×ÈÉÌÅ ÔÈÅ ÉÔÅÍ ÉÓ ÐÅÒÆÏÒÍÉÎÇ Á ÒÅÑÕÉÒÅÄ ÆÕÎÃÔÉÏÎȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπχȤπτȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ς ÁÎÄ σ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.2
active repair time
effective time to achieve repair of an item

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅÓ υ ÁÎÄ φȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ȰÍÅÁÎ ÁÃÔÉÖÅ ÒÅÐÁÉÒ ÔÉÍÅ ɉ-!24Ɋȱ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢστȟ ÔÈÁÔ ÉÓ 
ÄÅПÉÎÅÄ ÁÓ ȰÅØÐÅÃÔÅÄ ÁÃÔÉÖÅ ÒÅÐÁÉÒ ÔÉÍÅȱȢ

3.3
availability
ÁÂÉÌÉÔÙ ÔÏ ÂÅ ÉÎ Á ÓÔÁÔÅ ÔÏ ÐÅÒÆÏÒÍ ÁÓ ÒÅÑÕÉÒÅÄ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ !ÎÎÅØ # ÆÏÒ Á ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÄÅÓÃÒÉÐÔÉÏÎ ÁÎÄ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÏÆ ÁÖÁÉÌÁÂÉÌÉÔÙȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ &ÕÒÔÈÅÒ ÔÅÒÍÓ ÁÒÅ ÇÉÖÅÎ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπρȤςσȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÁÎÄ ς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.4
boundary
interface between an item and its surroundings
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ISO 14224:2016(E)

3.5
common cause failures
failures of multiple items, which would otherwise be considered independent of one another, resulting 
from a single cause

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ #ÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅÓ ÃÁÎ ÁÌÓÏ ÂÅ ÃÏÍÍÏÎ ÍÏÄÅ ÆÁÉÌÕÒÅÓȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÐÏÔÅÎÔÉÁÌ ÆÏÒ ÃÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅÓ ÒÅÄÕÃÅÓ ÔÈÅ ÅÆÆÅÃÔÉÖÅÎÅÓÓ ÏÆ ÓÙÓÔÅÍ ÒÅÄÕÎÄÁÎÃÙȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ )Ô ÉÓ ÇÅÎÅÒÁÌÌÙ ÁÃÃÅÐÔÅÄ ÔÈÁÔ ÔÈÅ ÆÁÉÌÕÒÅÓ ÏÃÃÕÒ ÓÉÍÕÌÔÁÎÅÏÕÓÌÙ ÏÒ ×ÉÔÈÉÎ Á ÓÈÏÒÔ ÔÉÍÅ ÏÆ ÅÁÃÈ ÏÔÈÅÒȢ

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ #ÏÍÐÏÎÅÎÔÓ ÔÈÁÔ ÆÁÉÌ ÄÕÅ ÔÏ Á ÓÈÁÒÅÄ ÃÁÕÓÅ ÎÏÒÍÁÌÌÙ ÆÁÉÌ ÉÎ ÔÈÅ ÓÁÍÅ ÆÕÎÃÔÉÏÎÁÌ ÍÏÄÅȢ 4ÈÅ ÔÅÒÍ 
common mode is therefore sometimes used. It is, however, not considered to be a precise term for communicating 
the characteristics that describe a common cause failure.

.ÏÔÅ υ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢρτ ÁÎÄ υȢτȢςȢ

.ÏÔÅ φ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ #ȢρȢφ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπσȤρψȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ σȤφ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.6
common mode failures
ÆÁÉÌÕÒÅÓ ÏÆ ÄÉÆÆÅÒÅÎÔ ÉÔÅÍÓ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÔÈÅ ÓÁÍÅ ÆÁÉÌÕÒÅ ÍÏÄÅ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ #ÏÍÍÏÎ ÍÏÄÅ ÆÁÉÌÕÒÅÓ ÃÁÎ ÈÁÖÅ ÄÉÆÆÅÒÅÎÔ ÃÁÕÓÅÓȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ #ÏÍÍÏÎ ÍÏÄÅ ÆÁÉÌÕÒÅÓ ÃÁÎ ÁÌÓÏ ÂÅ ÃÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅÓ ɉσȢυɊȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÐÏÔÅÎÔÉÁÌ ÆÏÒ ÃÏÍÍÏÎ ÍÏÄÅ ÆÁÉÌÕÒÅÓ ÒÅÄÕÃÅÓ ÔÈÅ ÅÆÆÅÃÔÉÖÅÎÅÓÓ ÏÆ ÓÙÓÔÅÍ ÒÅÄÕÎÄÁÎÃÙȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπσȤρωȟ ÍÏÄÉПÉÅÄɎ

3.7
condition-based maintenance
CBM
ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÂÁÓÅÄ ÏÎ ÔÈÅ ÁÓÓÅÓÓÍÅÎÔ ÏÆ ÐÈÙÓÉÃÁÌ ÃÏÎÄÉÔÉÏÎ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÃÏÎÄÉÔÉÏÎ ÁÓÓÅÓÓÍÅÎÔ ÃÁÎ ÂÅ ÂÙ ÏÐÅÒÁÔÏÒ ÏÂÓÅÒÖÁÔÉÏÎȟ ÃÏÎÄÕÃÔÅÄ ÁÃÃÏÒÄÉÎÇ ÔÏ Á ÓÃÈÅÄÕÌÅȟ ÏÒ 
ÂÙ ÃÏÎÄÉÔÉÏÎ ÍÏÎÉÔÏÒÉÎÇ ÏÆ ÓÙÓÔÅÍ ÐÁÒÁÍÅÔÅÒÓȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπφȤπχȟ ÍÏÄÉПÉÅÄɎ

3.8
corrective maintenance
maintenance carried out after fault detection to effect restoration

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ #ÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÏÆ ÓÏÆÔ×ÁÒÅ ÉÎÖÁÒÉÁÂÌÙ ÉÎÖÏÌÖÅÓ ÓÏÍÅ ÍÏÄÉПÉÃÁÔÉÏÎ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅÓ υ ÁÎÄ φȟ ×ÈÉÃÈ ÉÌÌÕÓÔÒÁÔÅ ÔÅÒÍÓ ÕÓÅÄ ÆÏÒ ÑÕÁÎÔÉÆÙÉÎÇ 
corrective maintenance.

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπφȤπφȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ς ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.9
critical failure
ÆÁÉÌÕÒÅ ÏÆ ÁÎ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÔÈÁÔ ÃÁÕÓÅÓ ÁÎ ÉÍÍÅÄÉÁÔÅ ÃÅÓÓÁÔÉÏÎ ÏÆ ÔÈÅ ÁÂÉÌÉÔÙ ÔÏ ÐÅÒÆÏÒÍ Á ÒÅÑÕÉÒÅÄ 
function

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ )ÎÃÌÕÄÅÓ ÆÁÉÌÕÒÅÓ ÒÅÑÕÉÒÉÎÇ ÉÍÍÅÄÉÁÔÅ ÁÃÔÉÏÎ ÔÏ×ÁÒÄÓ ÃÅÓÓÁÔÉÏÎ ÏÆ ÐÅÒÆÏÒÍÉÎÇ ÔÈÅ ÆÕÎÃÔÉÏÎȟ ÅÖÅÎ 
though actual operation can continue for a short period of time. A critical failure results in an unscheduled repair.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ȰÃÒÉÔÉÃÁÌ ÄÁÎÇÅÒÏÕÓ ÆÁÉÌÕÒÅȱ ÁÎÄ ȰÃÒÉÔÉÃÁÌ ÓÁÆÅ ÆÁÉÌÕÒÅȱ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ 
σȢςȢτ ÁÎÄ σȢςȢχȟ ÒÅÓÐÅÃÔÉÖÅÌÙȢ

 

© ISO 2016 – All rights reserved 3Copyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)

3.10
cycle
operation and subsequent release/reset

ɍ3/52#%ȡ )%# φππυπȤτττȡςππςȟ τττȤπςȤρρɎ

3.11
degraded failure
failure that does not cease the fundamental function(s), but compromises one or several functions

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÆÁÉÌÕÒÅ ÃÁÎ ÂÅ ÇÒÁÄÕÁÌȟ ÐÁÒÔÉÁÌ ÏÒ ÂÏÔÈȢ 4ÈÅ ÆÕÎÃÔÉÏÎ ÃÁÎ ÂÅ ÃÏÍÐÒÏÍÉÓÅÄ ÂÙ ÁÎÙ ÃÏÍÂÉÎÁÔÉÏÎ 
ÏÆ ÒÅÄÕÃÅÄȟ ÉÎÃÒÅÁÓÅÄ ÏÒ ÅÒÒÁÔÉÃ ÏÕÔÐÕÔÓȢ !Î ÉÍÍÅÄÉÁÔÅ ÒÅÐÁÉÒ ÃÁÎ ÎÏÒÍÁÌÌÙ ÂÅ ÄÅÌÁÙÅÄ ÂÕÔȟ ÉÎ ÔÉÍÅȟ ÓÕÃÈ ÆÁÉÌÕÒÅÓ 
can develop into a critical failure if corrective actions are not taken.

3.12
demand
activation of the function (includes functional, operational and test activation)

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ #ȢρȢσ ÆÏÒ Á ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÄÅÓÃÒÉÐÔÉÏÎȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ !ÎÎÅØ &Ȣσ ÇÉÖÅÓ Á ÌÉÓÔ ÏÆ ÓÁÆÅÔÙ ÃÒÉÔÉÃÁÌ ÅÑÕÉÐÍÅÎÔ ×ÈÉÃÈ ÁÒÅ ÓÕÂÊÅÃÔ ÔÏ ÐÅÒÉÏÄÉÃ ÔÅÓÔÉÎÇȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÒÅÌÅÖÁÎÔ ÄÅПÉÎÉÔÉÏÎÓ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȡ ȰÍÅÁÎ ÔÉÍÅ ÔÏ ÄÅÍÁÎÄ ɉ-44$Ɋȱ ÉÓ ÄÅПÉÎÅÄ 
ÉÎ σȢρȢσψȟ ȰÆÁÉÌÕÒÅ ÄÕÅ ÔÏ ÄÅÍÁÎÄȱ ÉÓ ÄÅПÉÎÅÄ ÉÎ σȢςȢρσȟ ÁÎÄ ȰÄÅÍÁÎÄ ÍÏÄÅ ÏÆ ÏÐÅÒÁÔÉÏÎ ÓÁÆÅÔÙ ÓÙÓÔÅÍȱ ÉÓ ÄÅПÉÎÅÄ 
in 3.3.1.

3.13
design life
ÐÌÁÎÎÅÄ ÕÓÁÇÅ ÔÉÍÅ ÆÏÒ ÔÈÅ ÔÏÔÁÌ ÓÙÓÔÅÍ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ )Ô ÉÓ ÉÍÐÏÒÔÁÎÔ ÎÏÔ ÔÏ ÃÏÎÆÕÓÅ ÄÅÓÉÇÎ ÌÉÆÅ ×ÉÔÈ ÔÈÅ ȬÍÅÁÎ ÔÉÍÅ ÔÏ ÆÁÉÌÕÒÅȭ ɉ-44&Ɋȟ ×ÈÉÃÈ ÉÓ 
ÃÏÍÐÒÉÓÅÄ ÏÆ ÓÅÖÅÒÁÌ ÉÔÅÍÓ ÔÈÁÔ ÍÉÇÈÔ ÂÅ ÁÌÌÏ×ÅÄ ÔÏ ÆÁÉÌ ×ÉÔÈÉÎ ÔÈÅ ÄÅÓÉÇÎ ÌÉÆÅ ÏÆ ÔÈÅ ÓÙÓÔÅÍ ÁÓ ÌÏÎÇ ÁÓ ÒÅÐÁÉÒ ÏÒ 
replacement is feasible.

ɍ3/52#%ȡ )3/ ςπψρυȡςππψȟ σȢρȢυɎ

3.14
detection method
ÍÅÔÈÏÄ ÏÒ ÁÃÔÉÖÉÔÙ ÂÙ ×ÈÉÃÈ Á ÆÁÉÌÕÒÅ ÉÓ ÄÉÓÃÏÖÅÒÅÄ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ ! ÃÁÔÅÇÏÒÉÚÁÔÉÏÎ ÏÆ ÄÅÔÅÃÔÉÏÎ ÍÅÔÈÏÄÓ ɉÅȢÇȢ ÐÅÒÉÏÄÉÃ ÔÅÓÔÉÎÇ ÏÒ ÃÏÎÔÉÎÕÏÕÓ ÃÏÎÄÉÔÉÏÎ ÍÏÎÉÔÏÒÉÎÇɊ 
is shown in Table B.4.

3.15
down state
unavailable state
internally disabled state
internal disabled state
<of an item> state of being unable to perform as required, due to internal fault, or preventive 
maintenance

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ $Ï×Î ÓÔÁÔÅ ÒÅÌÁÔÅÓ ÔÏ ÕÎÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÉÔÅÍȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÁÄÊÅÃÔÉÖÅÓ ȰÄÏ×Îȱ ÏÒ ȰÕÎÁÖÁÉÌÁÂÌÅȱ ÄÅÓÉÇÎÁÔÅ ÁÎ ÉÔÅÍ ÉÎ Á ÄÏ×Î ÓÔÁÔÅȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ Table 4 and Figure 4.

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅÓ υ ÁÎÄ φȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπςȤςπȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ σ ÁÎÄ τ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ
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3.16
down time
time interval during which an item is in a down state

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÄÏ×Î ÔÉÍÅ ÉÎÃÌÕÄÅÓ ÁÌÌ ÔÈÅ ÄÅÌÁÙÓ ÂÅÔ×ÅÅÎ ÔÈÅ ÉÔÅÍ ÆÁÉÌÕÒÅ ÁÎÄ ÔÈÅ ÒÅÓÔÏÒÁÔÉÏÎ ÏÆ ÉÔÓ ÓÅÒÖÉÃÅȢ 
Down time can be either planned or unplanned (see Table 4).

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ -ÅÁÎ ÄÏ×ÎÔÉÍÅ ÉÓ ÉÎ )%# φππυπȤρωςȟ ρωςȤπψȤρπȟ ÄÅПÉÎÅÄ ÁÓ ÔÈÅ ȬÅØÐÅÃÔÁÔÉÏÎ ÏÆ ÔÈÅ ÄÏ×Î ÔÉÍÅȭȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπςȤςρȟ ÍÏÄÉПÉÅÄ Ȥ .ÏÔÅÓ ρ ÁÎÄ ς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.17
downstream
ÂÕÓÉÎÅÓÓ ÃÁÔÅÇÏÒÙ ÍÏÓÔ ÃÏÍÍÏÎÌÙ ÕÓÅÄ ÉÎ ÔÈÅ ÐÅÔÒÏÌÅÕÍ ÉÎÄÕÓÔÒÙ ÔÏ ÄÅÓÃÒÉÂÅ ÐÏÓÔȤÐÒÏÄÕÃÔÉÏÎ 
processes

%8!-0,% 2ÅПÉÎÉÎÇȟ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÁÎÄ ÍÁÒËÅÔÉÎÇ ÏÆ ÐÅÔÒÏÌÅÕÍ ÐÒÏÄÕÃÔÓ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ !ȢρȢτ ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓȢ

3.18
equipment class
ÃÌÁÓÓ ÏÆ ÓÉÍÉÌÁÒ ÔÙÐÅ ÏÆ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔÓ ɉÅȢÇȢ ÁÌÌ ÐÕÍÐÓɊ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ Annex A ÃÏÎÔÁÉÎÓ ÅÑÕÉÐÍÅÎÔȤÓÐÅÃÉПÉÃ ÄÁÔÁ ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÏÖÅÒÅÄ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
Standard.

3.19
equipment data
technical, operational and environmental parameters characterizing the design and use of an 
equipment unit

3.20
equipment type
ÐÁÒÔÉÃÕÌÁÒ ÆÅÁÔÕÒÅ ÏÆ ÔÈÅ ÄÅÓÉÇÎ ×ÈÉÃÈ ÉÓ ÓÉÇÎÉПÉÃÁÎÔÌÙ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÔÈÅ ÏÔÈÅÒ ÄÅÓÉÇÎɉÓɊ ×ÉÔÈÉÎ ÔÈÅ ÓÁÍÅ 
equipment class

3.21
equipment unit
ÓÐÅÃÉПÉÃ ÅÑÕÉÐÍÅÎÔ ×ÉÔÈÉÎ ÁÎ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ ÁÓ ÄÅПÉÎÅÄ ÂÙ ÉÔÓ ÂÏÕÎÄÁÒÙ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ %ÑÕÉÐÍÅÎÔ ÕÎÉÔ ÉÓ ÇÉÖÅÎ ÁÔ ÌÅÖÅÌ φ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÔÁØÏÎÏÍÙ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ×ÉÔÈ ÔÁØÏÎÏÍÉÃ ÌÅÖÅÌÓ 
shown in Figure 3.

3.22
error
ÄÉÓÃÒÅÐÁÎÃÙ ÂÅÔ×ÅÅÎ Á ÃÏÍÐÕÔÅÄȟ ÏÂÓÅÒÖÅÄ ÏÒ ÍÅÁÓÕÒÅÄ ÖÁÌÕÅ ÏÒ ÃÏÎÄÉÔÉÏÎ ÁÎÄ ÔÈÅ ÔÒÕÅȟ ÓÐÅÃÉПÉÅÄ ÏÒ 
ÔÈÅÏÒÅÔÉÃÁÌÌÙ ÃÏÒÒÅÃÔ ÖÁÌÕÅ ÏÒ ÃÏÎÄÉÔÉÏÎ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ !Î ÅÒÒÏÒ ×ÉÔÈÉÎ Á ÓÙÓÔÅÍ ÃÁÎ ÂÅ ÃÁÕÓÅÄ ÂÙ ÆÁÉÌÕÒÅ ÏÆ ÏÎÅ ÏÒ ÍÏÒÅ ÏÆ ÉÔÓ ÃÏÍÐÏÎÅÎÔÓȟ ÏÒ ÂÙ ÔÈÅ 
ÁÃÔÉÖÁÔÉÏÎ ÏÆ Á ÓÙÓÔÅÍÁÔÉÃ ÆÁÕÌÔȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ !Î ÅÒÒÏÒ ÃÁÎ ÂÅ ÃÁÕÓÅÄ ÂÙ Á ÆÁÕÌÔÙ ÉÔÅÍȟ ÅȢÇȢ Á ÃÏÍÐÕÔÉÎÇ ÅÒÒÏÒ ÍÁÄÅ ÂÙ ÆÁÕÌÔÙ ÃÏÍÐÕÔÅÒ 
equipment.

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ )Î ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÅÒÒÏÒ ÉÓ ÁÌÓÏ ÓÐÅÃÉПÉÃÁÌÌÙ ÕÓÅÄ ÆÏÒ ÓÏÆÔ×ÁÒÅ ÁÎÄ ÈÕÍÁÎ ÅÒÒÏÒÓȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπσȤπςȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ς ÁÎÄ σ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ
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3.23
failure
ЃÏÆ ÁÎ ÉÔÅÍЄ ÌÏÓÓ ÏÆ ÁÂÉÌÉÔÙ ÔÏ ÐÅÒÆÏÒÍ ÁÓ ÒÅÑÕÉÒÅÄ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ ! ÆÁÉÌÕÒÅ ÏÆ ÁÎ ÉÔÅÍ ÉÓ ÁÎ ÅÖÅÎÔ ÔÈÁÔ ÒÅÓÕÌÔÓ ÉÎ Á ÆÁÕÌÔ ÏÆ ÔÈÁÔ ÉÔÅÍȡ ÓÅÅ ÆÁÕÌÔ ɉσȢςςɊȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ ! ÆÁÉÌÕÒÅ ÏÆ ÁÎ ÉÔÅÍ ÉÓ ÁÎ ÅÖÅÎÔȟ ÁÓ ÄÉÓÔÉÎÃÔ ÆÒÏÍ Á ÆÁÕÌÔ ÏÆ ÁÎ ÉÔÅÍȟ ×ÈÉÃÈ ÉÓ Á ÓÔÁÔÅ ɍÓÏÕÒÃÅȡ 
)3/Ⱦ42 ρςτψωȡςπρσɎȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 4ÈÉÓ ÃÏÎÃÅÐÔ ÁÓ ÄÅПÉÎÅÄ ÄÏÅÓ ÎÏÔ ÁÐÐÌÙ ÔÏ ÉÔÅÍÓ ÃÏÎÓÉÓÔÉÎÇ ÏÆ ÓÏÆÔ×ÁÒÅ ÏÎÌÙȢ

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ 3ÅÅ Table B.1, and also F.2 and F.3.

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπσȤπρȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ς ÔÈÒÏÕÇÈ τ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.24
failure cause
root cause
set of circumstances that leads to failure

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ ! ÆÁÉÌÕÒÅ ÃÁÕÓÅ ÃÁÎ ÏÒÉÇÉÎÁÔÅ ÄÕÒÉÎÇ ÓÐÅÃÉПÉÃÁÔÉÏÎȟ ÄÅÓÉÇÎȟ ÍÁÎÕÆÁÃÔÕÒÅȟ ÉÎÓÔÁÌÌÁÔÉÏÎȟ ÏÐÅÒÁÔÉÏÎ ÏÒ 
maintenance of an item.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ "ȢςȢσ ÁÎÄ Table B.3ȟ ×ÈÉÃÈ ÄÅПÉÎÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅÓ ÆÏÒ ÁÌÌ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπσȤρρȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ς ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.25
failure data
data characterizing the occurrence of a failure event

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ Table 6.

3.26
failure due to demand
failure occurring on demand

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢρσȢ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ρ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.27
failure frequency
ÕÎÃÏÎÄÉÔÉÏÎÁÌ ÆÁÉÌÕÒÅ ÉÎÔÅÎÓÉÔÙȠ ÃÏÎÄÉÔÉÏÎÁÌ ÐÒÏÂÁÂÉÌÉÔÙ ÐÅÒ ÕÎÉÔ ÏÆ ÔÉÍÅ ÔÈÁÔ ÔÈÅ ÉÔÅÍ ÆÁÉÌÓ ÂÅÔ×ÅÅÎ t and 
t + dt, provided that it was working at time 0

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ !ÎÏÔÈÅÒ ÔÅÒÍ ÕÓÅÄ ÆÏÒ ÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙ ÉÓ ȰÒÁÔÅ ÏÆ ÏÃÃÕÒÒÅÎÃÅȱȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢςς ÁÎÄ σȢρȢςσȢ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÁÎÄ ς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.28
failure impact
effect of a failure on an equipment’s function(s) or on the plant

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ /Î ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÌÅÖÅÌȟ ÆÁÉÌÕÒÅ ÉÍÐÁÃÔ ÃÁÎ ÂÅ ÃÌÁÓÓÉПÉÅÄ ÉÎ ÔÈÒÅÅ ÃÌÁÓÓÅÓ ɉÃÒÉÔÉÃÁÌȟ ÄÅÇÒÁÄÅÄȟ 
ÉÎÃÉÐÉÅÎÔɊȠ ÓÅÅ ÄÅПÉÎÉÔÉÏÎÓ ÏÆ ȰÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅȱ ɉσȢωɊȟ ȰÄÅÇÒÁÄÅÄ ÆÁÉÌÕÒÅȱ ɉσȢρρɊ ÁÎÄ ȰÉÎÃÉÐÉÅÎÔ ÆÁÉÌÕÒÅȱ ɉσȢτπɊȢ 
#ÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÆ ÆÁÉÌÕÒÅ ÉÍÐÁÃÔ ÏÎ ÔÁØÏÎÏÍÙ ÌÅÖÅÌÓ σ ÔÏ υ ɉÓÅÅ Figure 3) is shown in Table 3.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ #ÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÆ ÆÁÉÌÕÒÅ ÉÍÐÁÃÔ ÏÎ ÔÁØÏÎÏÍÙ ÌÅÖÅÌÓ τ ÁÎÄ υ ɉÓÅÅ Figure 3) is shown in Table 3. See 
also C.1.10.
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3.29
failure mechanism
process that leads to failure

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÐÒÏÃÅÓÓ ÃÁÎ ÂÅ ÐÈÙÓÉÃÁÌȟ ÃÈÅÍÉÃÁÌȟ ÌÏÇÉÃÁÌȟ ÏÒ Á ÃÏÍÂÉÎÁÔÉÏÎ ÔÈÅÒÅÏÆȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ "ȢςȢς ÁÎÄ Table B.2ȟ ×ÈÉÃÈ ÄÅПÉÎÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅÓ ÆÏÒ ÁÌÌ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπσȤρςȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ς ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.30
failure mode
manner in which failure occurs

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÔÈÅ ÔÁÂÌÅÓ ÉÎ "ȢςȢφȟ ÏÎ ÔÈÅ ÒÅÌÅÖÁÎÔ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ×ÈÉÃÈ ÄÅПÉÎÅÓ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÔÏ ÂÅ ÕÓÅÄ 
for each equipment class

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ !ÎÁÌÙÓÉÓ ÍÉÇÈÔ ÒÅÑÕÉÒÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÔÏ ÂÅ ÅÓÔÁÂÌÉÓÈÅÄ ÏÎ ÄÉÆÆÅÒÅÎÔ ÔÁØÏÎÏÍÙ ÌÅÖÅÌÓȟ ÓÅÅ Table 3.

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπσȤρχȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÁÎÄ ς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.31
failure on demand
ÆÁÉÌÕÒÅ ÌÉËÅÌÙ ÔÏ ÂÅ ÏÂÓÅÒÖÅÄ ×ÈÅÎ Á ÄÅÍÁÎÄ ÏÃÃÕÒÓ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ &ÁÉÌÕÒÅ ÏÎ ÄÅÍÁÎÄ ÉÎÃÌÕÄÅÓ ÔÈÅ ÆÁÉÌÕÒÅÓ ÏÃÃÕÒÒÅÄ ÂÅÆÏÒÅ ÔÈÅ ÄÅÍÁÎÄ ÁÎÄ ÔÈÅ ÆÁÉÌÕÒÅÓ ÄÕÅ ÔÏ 
the demand.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ #Ȣφ ÏÎ ÔÅÓÔÉÎÇ ÆÏÒ ÈÉÄÄÅÎ ÆÁÉÌÕÒÅÓ ÉÎ ÓÁÆÅÔÙ ÓÙÓÔÅÍÓȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÎ failure due to demand (3.26).

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ 3ÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢρυ ÆÏÒ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÆÁÉÌÕÒÅ ÏÎ ÄÅÍÁÎÄ ɉ0&$ɊȢ

.ÏÔÅ υ ÔÏ ÅÎÔÒÙȡ $ÉÆÆÅÒÅÎÔ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÁÒÅ ÕÓÅÄ ÔÏ ÒÅПÌÅÃÔ ÆÁÉÌÕÒÅ ÏÎ ÄÅÍÁÎÄ ɉÓÅÅ ÔÈÅ ÔÁÂÌÅÓ ÉÎ "ȢςȢφɊȢ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÔÈÒÏÕÇÈ υ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.32
failure rate
ÃÏÎÄÉÔÉÏÎÁÌ ÐÒÏÂÁÂÉÌÉÔÙ ÐÅÒ ÕÎÉÔ ÏÆ ÔÉÍÅ ÔÈÁÔ ÔÈÅ ÉÔÅÍ ÆÁÉÌÓ ÂÅÔ×ÅÅÎ t and t + dt, provided that it has been 
working over [0, tɎ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÆÁÉÌÕÒÅ ÒÁÔÅ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢρψȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÆÁÉÌÕÒÅ ÒÁÔÅ ÉÎ )%# φππυπȤρωςȡςπρυȟ ρωςȤπυȤπφ ɉÉÎÓÔÁÎÔÁÎÅÏÕÓ ÆÁÉÌÕÒÅ ÒÁÔÅɊȢ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÁÎÄ ς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.33
fault
ÉÎÁÂÉÌÉÔÙ ÔÏ ÐÅÒÆÏÒÍ ÁÓ ÒÅÑÕÉÒÅÄȟ ÄÕÅ ÔÏ ÁÎ ÉÎÔÅÒÎÁÌ ÓÔÁÔÅ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ ! ÆÁÕÌÔ ÏÆ ÁÎ ÉÔÅÍ ÒÅÓÕÌÔÓ ÆÒÏÍ Á ÆÁÉÌÕÒÅȟ ÅÉÔÈÅÒ ÏÆ ÔÈÅ ÉÔÅÍ ÉÔÓÅÌÆȟ ÏÒ ÆÒÏÍ Á ÄÅПÉÃÉÅÎÃÙ ÉÎ ÁÎ ÅÁÒÌÉÅÒ 
ÓÔÁÇÅ ÏÆ ÔÈÅ ÌÉÆÅ ÃÙÃÌÅȟ ÓÕÃÈ ÁÓ ÓÐÅÃÉПÉÃÁÔÉÏÎȟ ÄÅÓÉÇÎȟ ÍÁÎÕÆÁÃÔÕÒÅ ÏÒ ÍÁÉÎÔÅÎÁÎÃÅȢ 3ÅÅ latent fault (3.44).

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ ! ÆÁÕÌÔ ÉÓ ÏÆÔÅÎ Á ÒÅÓÕÌÔ ÏÆ Á ÆÁÉÌÕÒÅ ÏÆ ÔÈÅ ÉÔÅÍ ÉÔÓÅÌÆ ÂÕÔ ÔÈÅ ÓÔÁÔÅ ÃÁÎ ÅØÉÓÔ ×ÉÔÈÏÕÔ Á ÆÁÉÌÕÒÅ ɉÓÅÅ 
ISO 20815:2008, 3.1.14).

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢςȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπτȤπρȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ς ÁÎÄ σ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ
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3.34
generic reliability data
ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÖÅÒÉÎÇ ÆÁÍÉÌÉÅÓ ÏÆ ÓÉÍÉÌÁÒ ÅÑÕÉÐÍÅÎÔ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ !ÎÎÅØ $Ȣυ ÁÎÄ 4ÁÂÌÅ $ȢυȢ

3.35
hidden failure
ÆÁÉÌÕÒÅ ÔÈÁÔ ÉÓ ÎÏÔ ÉÍÍÅÄÉÁÔÅÌÙ ÅÖÉÄÅÎÔ ÔÏ ÏÐÅÒÁÔÉÏÎÓ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÐÅÒÓÏÎÎÅÌ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ %ÑÕÉÐÍÅÎÔ ÆÁÉÌÕÒÅÓ ÔÈÁÔ ÏÃÃÕÒÒÅÄ ÁÔ ÁÎ ÅÁÒÌÉÅÒ ÐÏÉÎÔ ÏÆ ÔÉÍÅȟ ÂÕÔ ×ÅÒÅ ПÉÒÓÔ ÏÂÓÅÒÖÅÄ ÁÔ ÄÅÍÁÎÄȟ 
ÆÁÌÌ ÉÎÔÏ ÔÈÉÓ ÃÁÔÅÇÏÒÙȢ 3ÕÃÈ ÆÁÉÌÕÒÅÓ ÁÒÅ ПÉÒÓÔ ÒÅÖÅÁÌÅÄ ×ÈÅÎ ÔÈÅ ÒÅÌÅÖÁÎÔ ÆÕÎÃÔÉÏÎÁÌÉÔÙ ÉÓ ÔÅÓÔÅÄ ɉÁÃÔÉÖÁÔÅÄɊȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÄÅПÉÎÉÔÉÏÎ ×ÉÔÈ ÎÏÔÅÓ ÔÏ ÅÎÔÒÙ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢρρȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ latent fault (3.44).

3.36
human error
ÄÉÓÃÒÅÐÁÎÃÙ ÂÅÔ×ÅÅÎ ÔÈÅ ÈÕÍÁÎ ÁÃÔÉÏÎ ÔÁËÅÎ ÏÒ ÏÍÉÔÔÅÄ ÁÎÄ ÔÈÁÔ ÉÎÔÅÎÄÅÄ

%8!-0,% 0ÅÒÆÏÒÍÉÎÇ ÁÎ ÉÎÃÏÒÒÅÃÔ ÁÃÔÉÏÎȠ ÏÍÉÔÔÉÎÇ Á ÒÅÑÕÉÒÅÄ ÁÃÔÉÏÎȢ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ $ÉÓÃÒÅÐÁÎÃÙ ×ÉÔÈ ÉÎÔÅÎÔÉÏÎ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÅÓÓÅÎÔÉÁÌ ÉÎ ÄÅÔÅÒÍÉÎÉÎÇ ÈÕÍÁÎ ÅÒÒÏÒ ɉÓÅÅ ɍσπσɎɊȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÔÅÒÍ ȰÈÕÍÁÎ ÅÒÒÏÒȱ ÉÓ ÏÆÔÅÎ ÁÔÔÒÉÂÕÔÅÄ ÉÎ ÈÉÎÄÓÉÇÈÔ ÔÏ Á ÈÕÍÁÎ ÄÅÃÉÓÉÏÎȟ ÁÃÔÉÏÎ ÏÒ ÉÎÁÃÔÉÏÎ 
ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÂÅ ÁÎ ÉÎÉÔÉÁÔÏÒ ÏÒ ÃÏÎÔÒÉÂÕÔÏÒÙ ÃÁÕÓÅ ÏÆ Á ÎÅÇÁÔÉÖÅ ÏÕÔÃÏÍÅ ÓÕÃÈ ÁÓ ÌÏÓÓ ÏÒ ÈÁÒÍȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ )Î ÈÕÍÁÎ ÒÅÌÉÁÂÉÌÉÔÙ ÁÓÓÅÓÓÍÅÎÔ ÈÕÍÁÎ ÅÒÒÏÒ ÉÓ ÄÅПÉÎÅÄ ÁÓ ÁÎÙ ÍÅÍÂÅÒ ÏÆ Á ÓÅÔ ÏÆ ÈÕÍÁÎ ÁÃÔÉÏÎÓ 
ÏÒ ÁÃÔÉÖÉÔÉÅÓ ÔÈÁÔ ÅØÃÅÅÄÓ ÓÏÍÅ ÌÉÍÉÔ ÏÆ ÁÃÃÅÐÔÁÂÉÌÉÔÙȟ ÔÈÉÓ ÂÅÉÎÇ ÁÎ ÏÕÔ ÏÆ ÔÏÌÅÒÁÎÃÅ ÁÃÔÉÏÎ ÏÒ ÆÁÉÌÕÒÅ ÔÏ ÁÃÔ ×ÈÅÒÅ 
ÔÈÅ ÌÉÍÉÔÓ ÏÆ ÐÅÒÆÏÒÍÁÎÃÅ ÁÒÅ ÄÅПÉÎÅÄ ÂÙ ÔÈÅ ÓÙÓÔÅÍ ɉÓÅÅ ɍςωψɎɊȢ

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )%# φςυπψȡςπρπ ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓȢ

.ÏÔÅ υ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ υȢυȢςȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπσȤρτȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÔÈÒÏÕÇÈ υ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.37
human fatigue
ÌÏÓÓ ÏÆ ÐÈÙÓÉÏÌÏÇÉÃÁÌ ÁÎÄ ÐÓÙÃÈÏÌÏÇÉÃÁÌ ÆÕÎÃÔÉÏÎ ÁÓ Á ÒÅÓÕÌÔ ÏÆ ÅØÔÅÎÄÅÄ ×ÁËÅÆÕÌÎÅÓÓȟ ÈÅÁÖÙ ×ÏÒËȟ 
excessive stimulation, illness or stress

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ (ÕÍÁÎ ÆÁÔÉÇÕÅ ÃÁÎ ÂÅ ÒÅÌÁÔÅÄ ÔÏ ÓÏÍÅ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅÓ ÉÎ Table B.3, e.g. operating error.

ɍ3/52#%ȡ -ÏÏÒÅȤ%ÄÅ -Ȣȡςππωȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ρ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.38
idle state
non-operating up state during non-required time

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÁÄÊÅÃÔÉÖÅ ȰÉÄÌÅȱ ÄÅÓÉÇÎÁÔÅÓ ÁÎ ÉÔÅÍ ÉÎ ÁÎ ÉÄÌÅ ÓÔÁÔÅȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ )Î ÓÏÍÅ ÁÐÐÌÉÃÁÔÉÏÎÓȟ ÁÎ ÉÔÅÍ ÉÎ ÁÎ ÉÄÌÅ ÓÔÁÔÅ ÈÁÓ ÓÏÍÅ ÆÕÎÃÔÉÏÎÉÎÇ ÓÕÂÓÙÓÔÅÍÓȟ ÁÎÄ ÉÓ ÔÈÅÒÅÆÏÒÅ 
considered to be operating.

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÎÏÎȤÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ÃÏÍÐÒÉÓÅÓ ÔÈÅ ÉÄÌÅ ÔÉÍÅȟ ÔÈÅ ÓÔÁÎÄȤÂÙ ÔÉÍÅ ÁÎÄ ÔÈÅ ÅØÔÅÒÎÁÌÌÙ ÄÉÓÁÂÌÅÄ ÔÉÍÅ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπςȤρτȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ σ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ
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3.39
idle time
time interval for which the item is in an idle state

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπςȤρυɎ

3.40
incipient failure
imperfection in the state or condition of an item so that a degraded or critical failure might (or might 
ÎÏÔɊ ÅÖÅÎÔÕÁÌÌÙ ÂÅ ÔÈÅ ÅØÐÅÃÔÅÄ ÒÅÓÕÌÔ ÉÆ ÃÏÒÒÅÃÔÉÖÅ ÁÃÔÉÏÎÓ ÁÒÅ ÎÏÔ ÔÁËÅÎ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÒÅÃÏÒÄÉÎÇ ÏÆ ÉÎÃÉÐÉÅÎÔ ÆÁÉÌÕÒÅ ÒÅÑÕÉÒÅÓ ÓÏÍÅ ÃÒÉÔÅÒÉÁ ÆÏÒ ×ÈÅÎ Á ÆÁÕÌÔ ÏÆ ÔÈÉÓ ÎÁÔÕÒÅ ÒÅÑÕÉÒÅÓ 
registration as opposed to a state/condition where no corrective actions are required.

3.41
indenture level
level of subdivision of an item from the point of view of maintenance action

3.42
integrity
ÁÂÉÌÉÔÙ ÏÆ Á ÂÁÒÒÉÅÒ ÔÏ ÆÕÎÃÔÉÏÎ ÁÓ ÒÅÑÕÉÒÅÄ ×ÈÅÎ ÎÅÅÄÅÄ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ σȢρȢς ÉÎ )3/Ⱦ42 ρςτψωȡςπρσ ÆÏÒ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÓÁÆÅÔÙ ÉÎÔÅÇÒÉÔÙȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 4ÈÅÒÅ ÁÒÅ ÄÉÆÆÅÒÅÎÔ ÄÅПÉÎÉÔÉÏÎÓ ÏÆ ÉÎÔÅÇÒÉÔÙȡ ÐÌÁÎÔȟ ÁÓÓÅÔȟ ÓÙÓÔÅÍȟ ÐÉÐÅÌÉÎÅȟ ×ÅÌÌ ɉÓÅÅ )3/ ρφυσπȤρȡɂ
ȟ ςȢχσɊȟ ÍÅÃÈÁÎÉÃÁÌȟ ÓÁÆÅÔÙ ɉÓÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢςɊȟ ÓÔÒÕÃÔÕÒÁÌ ÁÎÄ ÔÅÃÈÎÉÃÁÌȢ

3.43
item
ÓÕÂÊÅÃÔ ÂÅÉÎÇ ÃÏÎÓÉÄÅÒÅÄ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÉÔÅÍ ÃÁÎ ÂÅ ÁÎ ÉÎÄÉÖÉÄÕÁÌ ÐÁÒÔȟ ÃÏÍÐÏÎÅÎÔȟ ÄÅÖÉÃÅȟ ÆÕÎÃÔÉÏÎÁÌ ÕÎÉÔȟ ÅÑÕÉÐÍÅÎÔȟ ÓÕÂÓÙÓÔÅÍȟ 
ÏÒ ÓÙÓÔÅÍȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÉÔÅÍ ÍÁÙ ÃÏÎÓÉÓÔ ÏÆ ÈÁÒÄ×ÁÒÅȟ ÓÏÆÔ×ÁÒÅȟ ÐÅÏÐÌÅ ÏÒ ÁÎÙ ÃÏÍÂÉÎÁÔÉÏÎ ÔÈÅÒÅÏÆȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ )Î ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÔÈÅ ÃÏÍÍÏÎ ÔÅÒÍ ȰÉÔÅÍȱ ÉÓ ÕÓÅÄ ÏÎ ÁÌÌ ÔÁØÏÎÏÍÙ ÌÅÖÅÌÓ φ ÔÏ ω ÉÎ 
Figure 3Ȣ 3ÅÅ ÁÌÓÏ σȢσπȟ ×ÈÉÃÈ ÄÅПÉÎÅÓ Á ÓÐÅÃÉПÉÃ ÉÔÅÍ ÌÅÖÅÌȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπρȤπρȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ σ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.44
latent fault
undetected fault
<of an item> fault that has not become apparent

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ ! ÌÁÔÅÎÔ ÆÁÕÌÔ ÃÁÎ ÅÖÅÎÔÕÁÌÌÙ ÂÅ ÒÅÖÅÁÌÅÄ ÂÙ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÏÒ ÂÙ Á ÓÙÓÔÅÍ ÆÁÉÌÕÒÅȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπτȤπψȟ ÍÏÄÉПÉÅÄɎ

3.45
life cycle
ÓÅÒÉÅÓ ÏÆ ÉÄÅÎÔÉПÉÁÂÌÅ ÓÔÁÇÅÓ ÔÈÒÏÕÇÈ ×ÈÉÃÈ ÁÎ ÉÔÅÍ ÇÏÅÓȟ ÆÒÏÍ ÉÔÓ ÃÏÎÃÅÐÔÉÏÎ ÔÏ ÄÉÓÐÏÓÁÌ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ υȢς ÆÏÒ ÔÈÅ ÐÕÒÐÏÓÅ ÏÆ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/ ςπψρυȡςππψȟ 4ÁÂÌÅ ς ÆÏÒ ÔÈÅ ÐÕÒÐÏÓÅ ÏÆ ÐÒÏÄÕÃÔÉÏÎ ÁÓÓÕÒÁÎÃÅȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπρȤπωȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρȤς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ
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3.46
logistic delay
ÄÅÌÁÙȟ ÅØÃÌÕÄÉÎÇ ÁÄÍÉÎÉÓÔÒÁÔÉÖÅ ÄÅÌÁÙȟ ÉÎÃÕÒÒÅÄ ÆÏÒ ÔÈÅ ÐÒÏÖÉÓÉÏÎ ÏÆ ÒÅÓÏÕÒÃÅÓ ÎÅÅÄÅÄ ÆÏÒ Á ÍÁÉÎÔÅÎÁÎÃÅ 
action to proceed or continue

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ ,ÏÇÉÓÔÉÃ ÄÅÌÁÙÓ ÃÁÎ ÂÅ ÄÕÅ ÔÏȟ ÆÏÒ ÅØÁÍÐÌÅȟ ÔÒÁÖÅÌÌÉÎÇ ÔÏ ÕÎÁÔÔÅÎÄÅÄ ÉÎÓÔÁÌÌÁÔÉÏÎÓȟ ÐÅÎÄÉÎÇ 
ÁÒÒÉÖÁÌ ÏÆ ÓÐÁÒÅ ÐÁÒÔÓȟ ÓÐÅÃÉÁÌÉÓÔÓȟ ÔÅÓÔ ÅÑÕÉÐÍÅÎÔ ÁÎÄ ÉÎÆÏÒÍÁÔÉÏÎȟ ÁÎÄ ÄÅÌÁÙÓ ÄÕÅ ÔÏ ÕÎÓÕÉÔÁÂÌÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 
conditions (e.g. waiting on weather).

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅ υȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπχȤρσȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÁÎÄ ς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.47
maintainability
ЃÏÆ ÁÎ ÉÔÅÍЄ ÁÂÉÌÉÔÙ ÔÏ ÂÅ ÒÅÔÁÉÎÅÄ ÉÎȟ ÏÒ ÒÅÓÔÏÒÅÄ ÔÏ Á ÓÔÁÔÅ ÔÏ ÐÅÒÆÏÒÍ ÁÓ ÒÅÑÕÉÒÅÄȟ ÕÎÄÅÒ ÇÉÖÅÎ 
conditions of use and maintenance

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 'ÉÖÅÎ ÃÏÎÄÉÔÉÏÎÓ ×ÏÕÌÄ ÉÎÃÌÕÄÅ ÁÓÐÅÃÔÓ ÔÈÁÔ ÁÆÆÅÃÔ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȟ ÓÕÃÈ ÁÓȡ ÌÏÃÁÔÉÏÎ ÆÏÒ 
ÍÁÉÎÔÅÎÁÎÃÅȟ ÁÃÃÅÓÓÉÂÉÌÉÔÙȟ ÍÁÉÎÔÅÎÁÎÃÅ ÐÒÏÃÅÄÕÒÅÓ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÒÅÓÏÕÒÃÅÓȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ -ÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÃÁÎ ÂÅ ÑÕÁÎÔÉПÉÅÄ ÕÓÉÎÇ ÁÐÐÒÏÐÒÉÁÔÅ ÍÅÁÓÕÒÅÓȢ 3ÅÅ )%# φππυπȤρωςȡςπρυȟ 
ρωςȤπχȤ-ÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÓÕÐÐÏÒÔȡ ÍÅÁÓÕÒÅÓȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ !ÎÎÅØ # ÆÏÒ Á ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÄÅПÉÎÉÔÉÏÎ ÁÎÄ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÏÆ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπρȤςχȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ σ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.48
maintainable item
ÉÔÅÍ ÔÈÁÔ ÃÏÎÓÔÉÔÕÔÅÓ Á ÐÁÒÔ ÏÒ ÁÎ ÁÓÓÅÍÂÌÙ ÏÆ ÐÁÒÔÓ ÔÈÁÔ ÉÓ ÎÏÒÍÁÌÌÙ ÔÈÅ ÌÏ×ÅÓÔ ÌÅÖÅÌ ÉÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔ 
ÈÉÅÒÁÒÃÈÙ ÄÕÒÉÎÇ ÍÁÉÎÔÅÎÁÎÃÅ

3.49
maintenance
combination of all technical and management actions intended to retain an item in, or restore it to, a 
state in which it can perform as required

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ȰÍÁÉÎÔÅÎÁÎÃÅȱ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢτȢρȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπφȤπρȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ρ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.50
maintenance concept
ÄÅПÉÎÉÔÉÏÎ ÏÆ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÏÂÊÅÃÔÉÖÅÓȟ ÌÉÎÅ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅȟ ÉÎÄÅÎÔÕÒÅ ÌÅÖÅÌÓȟ ÍÁÉÎÔÅÎÁÎÃÅ ÌÅÖÅÌÓȟ 
maintenance support, and their interrelationships

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÐÏÌÉÃÙ ÐÒÏÖÉÄÅÓ ÔÈÅ ÂÁÓÉÓ ÆÏÒ ÍÁÉÎÔÅÎÁÎÃÅ ÐÌÁÎÎÉÎÇȟ ÄÅÔÅÒÍÉÎÉÎÇ ÓÕÐÐÏÒÔÁÂÉÌÉÔÙ 
requirements, and developing logistic support.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢτȢςȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπφȤπςȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ς ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.51
maintenance data
data characterizing the maintenance action planned or done

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 2ÅÆÅÒÓ ÔÏ ÔÈÅ ÔÙÐÅ ÏÆ ÄÁÔÁ ÄÅÁÌÔ ×ÉÔÈ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ωȢφȢσȟ Table 8.

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ #ÌÁÕÓÅ σȢ
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3.52
maintenance impact
effect of the maintenance on the plant or equipment’s function(s)

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ /Î ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÌÅÖÅÌȟ Ô×Ï ÃÌÁÓÓÅÓ ÏÆ ÉÍÐÁÃÔ ÁÒÅ ÄÅПÉÎÅÄȡ ÃÒÉÔÉÃÁÌ ÁÎÄ ÎÏÎȤÃÒÉÔÉÃÁÌȢ /Î ÐÌÁÎÔ ÌÅÖÅÌȟ 
ÔÈÒÅÅ ÃÌÁÓÓÅÓ ÁÒÅ ÄÅПÉÎÅÄȡ ÔÏÔÁÌȟ ÐÁÒÔÉÁÌ ÏÒ ÚÅÒÏ ÉÍÐÁÃÔȢ

3.53
maintenance man-hours
ÁÃÃÕÍÕÌÁÔÅÄ ÄÕÒÁÔÉÏÎ ÏÆ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅÓ ÕÓÅÄ ÂÙ ÁÌÌ ÍÁÉÎÔÅÎÁÎÃÅ ÐÅÒÓÏÎÎÅÌ ÆÏÒ Á 
ÇÉÖÅÎ ÔÙÐÅ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎ ÏÒ ÏÖÅÒ Á ÇÉÖÅÎ ÔÉÍÅ ÉÎÔÅÒÖÁÌ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ -ÁÉÎÔÅÎÁÎÃÅ ÍÁÎȤÈÏÕÒÓ ÁÒÅ ÅØÐÒÅÓÓÅÄ ÉÎ ÕÎÉÔÓ ÏÆ ÈÏÕÒÓȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ !Ó ÓÅÖÅÒÁÌ ÐÅÏÐÌÅ ÃÁÎ ×ÏÒË ÁÔ ÔÈÅ ÓÁÍÅ ÔÉÍÅȟ ÍÁÎȤÈÏÕÒÓ ÁÒÅ ÎÏÔ ÄÉÒÅÃÔÌÙ ÒÅÌÁÔÅÄ ÔÏ ÏÔÈÅÒ 
ÐÁÒÁÍÅÔÅÒÓ ÌÉËÅ ÔÈÅ ȰÍÅÁÎ ÔÉÍÅ ÔÏ ÒÅÐÁÉÒȱ ÁÎÄ ȰÍÅÁÎ ÄÏ×Î ÔÉÍÅȱȢ

3.54
maintenance plan
structured and documented set of tasks that include the activities, procedures, resources and the time 
ÓÃÁÌÅ ÒÅÑÕÉÒÅÄ ÔÏ ÃÁÒÒÙ ÏÕÔ ÍÁÉÎÔÅÎÁÎÃÅ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢτȢφȢ

ɍ3/52#%ȡ %. ρσσπφȡςπρπȟ ςȢυȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ρ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.55
maintenance record
part of maintenance documentation that contains all failures, faults and maintenance information 
relating to an item

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÉÓ ÒÅÃÏÒÄ ÃÁÎ ÁÌÓÏ ÉÎÃÌÕÄÅ ÍÁÉÎÔÅÎÁÎÃÅ ÃÏÓÔÓȟ ÉÔÅÍ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÒ ÕÐ ÔÉÍÅ ÁÎÄ ÁÎÙ ÏÔÈÅÒ ÄÁÔÁ 
where relevant.

3.56
maintenance supportability
supportability
ЃÏÆ ÁÎ ÉÔÅÍЄ ÁÂÉÌÉÔÙ ÔÏ ÂÅ ÓÕÐÐÏÒÔÅÄ ÔÏ ÓÕÓÔÁÉÎ ÔÈÅ ÒÅÑÕÉÒÅÄ ÁÖÁÉÌÁÂÉÌÉÔÙ ×ÉÔÈ Á ÄÅПÉÎÅÄ ÏÐÅÒÁÔÉÏÎÁÌ 
ÐÒÏПÉÌÅ ÁÎÄ ÇÉÖÅÎ ÌÏÇÉÓÔÉÃ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÒÅÓÏÕÒÃÅÓ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÕÐÐÏÒÔÁÂÉÌÉÔÙ ÏÆ ÁÎ ÉÔÅÍ ÒÅÓÕÌÔÓ ÆÒÏÍ ÔÈÅ ÉÎÈÅÒÅÎÔ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ɉσȢτχɊȟ ÃÏÍÂÉÎÅÄ ×ÉÔÈ ÆÁÃÔÏÒÓ 
external to the item that affect the relative ease of providing the required maintenance and logistic support.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ !ÎÎÅØ # ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÒÅÇÁÒÄÉÎÇ ÔÈÅ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÏÆ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπρȤσρȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ς ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.57
mean cycles to failure
MCTF
ÅØÐÅÃÔÅÄ ÎÕÍÂÅÒ ÏÆ ÃÙÃÌÅÓ ÂÅÆÏÒÅ ÔÈÅ ÉÔÅÍ ÆÁÉÌÓ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ #ȢσȢτȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 2ÅÆÅÒ ÔÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÃÙÃÌÅ (3.10).

3.58
mean number of cycles
ÅØÐÅÃÔÅÄ ÎÕÍÂÅÒ ÏÆ ÃÙÃÌÅÓ ÐÅÒ ÔÉÍÅ ÕÎÉÔ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ #ȢσȢτȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 2ÅÆÅÒ ÔÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÃÙÃÌÅ (3.10).
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3.59
mean active repair time
MART
expected active repair time

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ -!24 ÉÓ ÔÈÅ ÅØÐÅÃÔÅÄ ÅÆÆÅÃÔÉÖÅ ÔÉÍÅ ÔÏ ÒÅÐÁÉÒȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÁÃÔÉÖÅ ÒÅÐÁÉÒ ÔÉÍÅ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢστȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ς ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.60
mean elapsed time between failures
METBF
expected elapsed time between successive failures of a repairable item

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢσπȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπυȤρσ ÄÅПÉÎÅÓ ÍÅÁÎ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ÂÅÔ×ÅÅÎ ÆÁÉÌÕÒÅÓ ɉÁÂÂÒÅÖÉÁÔÅÄ ÂÙ 
-4"& ÏÒ -/4"&Ɋ ÁÓ ȰÅØÐÅÃÔÁÔÉÏÎ ÏÆ ÔÈÅ ÄÕÒÁÔÉÏÎ ÏÆ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ÂÅÔ×ÅÅÎ ÆÁÉÌÕÒÅÓȱȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ !ÎÎÅØ #Ȣ

3.61
mean overall repairing time
MRT
expected time to achieve the following actions:

Ɇ ÔÈÅ ÔÉÍÅ ÓÐÅÎÔ ÂÅÆÏÒÅ ÓÔÁÒÔÉÎÇ ÔÈÅ ÒÅÐÁÉÒȠ ÁÎÄȟ

Ɇ ÔÈÅ ÅÆÆÅÃÔÉÖÅ ÔÉÍÅ ÔÏ ÒÅÐÁÉÒȠ ÁÎÄȟ

• the time before the item is made available to be put back into operation

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅÓ υ ÔÏ χȢ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢσσɎ

3.62
mean time to failure
MTTF
expected time before the item fails

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢςωȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπυȤρρȟ ÄÅПÉÎÅÓ -44& ÁÓ ȱÅØÐÅÃÔÁÔÉÏÎ ÏÆ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ÔÏ ÆÁÉÌÕÒÅȱȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ !ÎÎÅØ #Ȣ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢςωȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÔÈÒÏÕÇÈ σ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.63
mean time to repair
MTTR
expected time to achieve the repair of a failed item

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢσρȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ )%# φππυπȤρωςȡςπρυ ÄÅПÉÎÅÓ ÔÈÅ ÔÅÒÍ ÁÓ ȰÅØÐÅÃÔÁÔÉÏÎ ÏÆ ÔÈÅ ÔÉÍÅ ÔÏ ÒÅÓÔÏÒÁÔÉÏÎȱȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ȬÍÅÁÎ ÔÉÍÅ ÔÏ ÒÅÓÔÏÒÁÔÉÏÎȭ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢσςȢ

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ )Î ÁÃÔÕÁÌ ÌÉÆÅ ÔÈÅ ÄÅÔÅÃÔÉÏÎ ÔÉÍÅ ÉÓ ÅÉÔÈÅÒ π ɉÉÍÍÅÄÉÁÔÅÌÙ ÒÅÖÅÁÌÅÄ ÆÁÉÌÕÒÅÓɊ ÏÒ ÕÎËÎÏ×Î ɉÆÁÉÌÕÒÅÓ 
ÄÅÔÅÃÔÅÄ ÂÙ ÔÅÓÔÓɊȢ /ÎÌÙ -24 ÁÎÄ -!24 ÃÁÎ ÂÅ ÃÏÌÌÅÃÔÅÄȢ
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.ÏÔÅ υ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ #ȢυȢυȢςȢ

3.64
mean time to restoration
MTTRes
expected time to achieve the following actions:

ÁɊ ÔÈÅ ÔÉÍÅ ÔÏ ÄÅÔÅÃÔ ÔÈÅ ÆÁÉÌÕÒÅȠ ÁÎÄȟ

ÂɊ ÔÈÅ ÔÉÍÅ ÓÐÅÎÔ ÂÅÆÏÒÅ ÓÔÁÒÔÉÎÇ ÔÈÅ ÒÅÐÁÉÒȠ ÁÎÄȟ

ÃɊ ÔÈÅ ÅÆÆÅÃÔÉÖÅ ÔÉÍÅ ÔÏ ÒÅÐÁÉÒȠ ÁÎÄȟ

d) the time before the component is made available to be put back into operation

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢσςȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅÓ υ ÔÏ χȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ȰÍÅÁÎ ÏÖÅÒÁÌÌ ÒÅÐÁÉÒÉÎÇ ÔÉÍÅȱ ÁÎÄ ȰÍÅÁÎ ÁÃÔÉÖÅ ÒÅÐÁÉÒ ÔÉÍÅȱ ÉÎ 
)3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢσσ ÁÎÄ σȢρȢστȟ ÒÅÓÐÅÃÔÉÖÅÌÙȢ

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ -ÅÁÎ ÔÉÍÅ ÔÏ ÒÅÓÔÏÒÁÔÉÏÎ ÉÓ ÁÂÂÒÅÖÉÁÔÅÄ ÁÓ -442 ÉÎ )%# φππυπȤρωςȡςπρυȟ ρωςȤπχȤςσȢ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢσςȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÔÈÒÏÕÇÈ τ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.65
midstream
ÂÕÓÉÎÅÓÓ ÃÁÔÅÇÏÒÙ ÉÎÖÏÌÖÉÎÇ ÔÈÅ ÐÒÏÃÅÓÓÉÎÇȟ ÓÔÏÒÁÇÅ ÁÎÄ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÓÅÃÔÏÒÓ ÏÆ ÔÈÅ ÐÅÔÒÏÌÅÕÍ 
ÉÎÄÕÓÔÒÙ

EXAMPLE Transportation pipelines, terminals, gas processing and treatment, LNG, LPG and GTL.

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ !ȢρȢτ ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓȢ

3.66
mobilization time
ÔÉÍÅ ÔÏ ÇÅÔ ÁÌÌ ÎÅÃÅÓÓÁÒÙ ÒÅÓÏÕÒÃÅÓ ÁÖÁÉÌÁÂÌÅ ÔÏ ÅØÅÃÕÔÅ ÍÁÉÎÔÅÎÁÎÃÅ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÉÍÅ ÓÐÅÎÔ ÂÅÆÏÒÅ ÓÔÁÒÔÉÎÇ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÉÓ ÄÅÐÅÎÄÅÎÔ ÏÎ ÁÃÃÅÓÓ ÔÏ ÒÅÓÏÕÒÃÅÓ ÅȢÇȢ ÓÐÁÒÅ ÐÁÒÔÓȟ 
tools, personnel, subsea intervention and support vessels.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅ υ ÁÎÄ &ÉÇÕÒÅ χȢ

3.67

combination of all technical and administrative actions intended to change an item

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ -ÏÄÉПÉÃÁÔÉÏÎ ÉÓ ÎÏÔ ÎÏÒÍÁÌÌÙ Á ÐÁÒÔ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅȟ ÂÕÔ ÉÓ ÆÒÅÑÕÅÎÔÌÙ ÐÅÒÆÏÒÍÅÄ ÂÙ ÍÁÉÎÔÅÎÁÎÃÅ 
personnel.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ #ÁÒÅ ÉÓ ÎÅÅÄÅÄ ÉÎ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÁÎÁÌÙÓÉÓ ÏÆ 2- ÄÁÔÁ ÔÏ ÄÉÓÔÉÎÇÕÉÓÈ ÂÅÔ×ÅÅÎ ÍÁÉÎÔÅÎÁÎÃÅ ÄÕÅ 
ÔÏ ÆÁÉÌÕÒÅÓ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÄÕÅ ÔÏ ÅÑÕÉÐÍÅÎÔ ÍÏÄÉПÉÃÁÔÉÏÎȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ Table B.5.

3.68
non-critical failure
ÆÁÉÌÕÒÅ ÏÆ ÁÎ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÔÈÁÔ ÄÏÅÓ ÎÏÔ ÃÁÕÓÅ ÁÎ ÉÍÍÅÄÉÁÔÅ ÃÅÓÓÁÔÉÏÎ ÏÆ ÔÈÅ ÁÂÉÌÉÔÙ ÔÏ ÐÅÒÆÏÒÍ ÉÔÓ 
required function

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ .ÏÎȤÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅÓ ÃÁÎ ÂÅ ÃÁÔÅÇÏÒÉÚÅÄ ÁÓ ȰÄÅÇÒÁÄÅÄȱ ÏÒ ȰÉÎÃÉÐÉÅÎÔȱ ɉÓÅÅ ÓÅÐÁÒÁÔÅ ÄÅПÉÎÉÔÉÏÎÓ ÏÎ 
degraded failure and incipient failure).
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.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÔÅÒÍ ȰÃÒÉÔÉÃÁÌȱ ÄÏÅÓ ÎÏÔ ÈÁÖÅ ÔÈÅ ÓÁÍÅ ÍÅÁÎÉÎÇ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσ ÁÓ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
3ÔÁÎÄÁÒÄȠ ÓÅÅ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÉÎ &ȢτȢρȢ

3.69
operating state
<of an item> state of performing as required

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ Table 4.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ )Î ÓÏÍÅ ÁÐÐÌÉÃÁÔÉÏÎÓȟ ÁÎ ÉÔÅÍ ÉÎ ÁÎ ÉÄÌÅ ÓÔÁÔÅ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÂÅ ÏÐÅÒÁÔÉÎÇȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπςȤπτȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ρ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.70
operating time
time interval during which an item is in an operating state

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÄÕÒÁÔÉÏÎ ÏÆ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ÃÁÎ ÂÅ ÅØÐÒÅÓÓÅÄ ÉÎ ÕÎÉÔÓ ÁÐÐÒÏÐÒÉÁÔÅ ÔÏ ÔÈÅ ÉÔÅÍ ÃÏÎÃÅÒÎÅÄȟ ÅȢÇȢ 
ÃÁÌÅÎÄÁÒ ÔÉÍÅȟ ÏÐÅÒÁÔÉÎÇ ÃÙÃÌÅÓȟ ÄÉÓÔÁÎÃÅ ÃÏÖÅÒÅÄȟ ÁÎÄ ÔÈÅ ÕÎÉÔÓ ÓÈÏÕÌÄ ÁÌ×ÁÙÓ ÂÅ ÃÌÅÁÒÌÙ ÓÔÁÔÅÄȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ /ÐÅÒÁÔÉÎÇ ÔÉÍÅ ÉÎÃÌÕÄÅÓ ÁÃÔÕÁÌ ÏÐÅÒÁÔÉÏÎ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÂÅÉÎÇ ÁÖÁÉÌÁÂÌÅ ÆÏÒ 
performing its required function.

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ Table 4.

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÐÏÉÎÔ ÉÎ ÔÉÍÅ ÏÆ ÓÔÁÒÔȤÕÐ ÔÉÍÅ ÃÁÎ ÄÉÆÆÅÒÅÎÔÉÁÔÅ ÄÅÐÅÎÄÉÎÇ ÏÎ ÉÔÅÍ ÓÕÂÊÅÃÔ ÔÏ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎȟ 
ÁÎÄ ÃÏÕÌÄ ÓÔÁÒÔ ÆÒÏÍ ÔÉÍÅ ÏÆ ÉÎÓÔÁÌÌÁÔÉÏÎȟ ÔÉÍÅ ÏÆ ÃÏÍÍÉÓÓÉÏÎÉÎÇȟ ÏÒ ÔÉÍÅ ÏÆ ÓÔÁÒÔ ÏÆ ÓÅÒÖÉÃÅȾÐÒÏÄÕÃÔÉÏÎȾÉÎÊÅÃÔÉÏÎȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπςȤπυȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ρ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÍÅÎÄÅÄ ÁÎÄ ÎÏÔÅÓ ς 
ÔÈÒÏÕÇÈ τ ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.71
opportunity maintenance
maintenance of an item that is deferred or advanced in time and is performed when an unplanned 
ÏÐÐÏÒÔÕÎÉÔÙ ÂÅÃÏÍÅÓ ÁÖÁÉÌÁÂÌÅ

3.72
performance objective
indicative level for the desired performance

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÉÎ )3/ ςπψρυȡςππψȟ σȢρȢσς ÁÎÄ !ÎÎÅØ &Ȣ

ɍ3/52#%ȡ )3/ ςπψρυȡςππψȟ σȢρȢσςȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ρ ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.73
performance requirement
ÒÅÑÕÉÒÅÄ ÍÉÎÉÍÕÍ ÌÅÖÅÌ ÆÏÒ ÔÈÅ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ Á ÓÙÓÔÅÍ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 2ÅÑÕÉÒÅÍÅÎÔÓ ÁÒÅ ÎÏÒÍÁÌÌÙ ÑÕÁÎÔÉÔÁÔÉÖÅ ÂÕÔ ÃÁÎ ÁÌÓÏ ÂÅ ÑÕÁÌÉÔÁÔÉÖÅȢ

ɍ3/52#%ȡ )3/ ςπψρυȡςππψȟ σȢρȢσσȟ ÍÏÄÉПÉÅÄɎ

3.74
periodic test
proof test
planned operation performed at constant time intervals in order to detect the potential hidden failures 
which can have occurred in the meantime

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÕÎÓÁÆÅ ÈÉÄÄÅÎ ÆÁÉÌÕÒÅÓ ÏÆ Á ÓÁÆÅÔÙ ÓÙÓÔÅÍ ×ÈÉÃÈ ÁÒÅ ÎÏÔ ÄÅÔÅÃÔÅÄ ÂÙ ÔÈÅ ÄÉÁÇÎÏÓÔÉÃ ÔÅÓÔÓ ÃÁÎ 
ÂÅ ÄÅÔÅÃÔÅÄ ÂÙ ÐÅÒÉÏÄÉÃ ÔÅÓÔÓȢ 3ÕÃÈ ÔÅÓÔÓ ÁÒÅ ÎÁÍÅÄ ȰÐÒÏÏÆ ÔÅÓÔÓȱ ÉÎ ÔÈÅ ÓÔÁÎÄÁÒÄÓ ÄÅÁÌÉÎÇ ×ÉÔÈ ÆÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ 
(e.g. IEC 61508-4:2010, 3.8.5).

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢτȢψȟ σȢτȢω ÁÎÄ σȢτȢρπ ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓȢ
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ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢτȢψȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅ ς ÔÏ ÅÎÔÒÙ ÈÁÓ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.75
petrochemical
ÂÕÓÉÎÅÓÓ ÃÁÔÅÇÏÒÙ ÐÒÏÄÕÃÉÎÇ ÃÈÅÍÉÃÁÌÓ ÄÅÒÉÖÅÄ ÆÒÏÍ ÐÅÔÒÏÌÅÕÍ ÁÎÄ ÕÓÅÄ ÁÓ ÆÅÅÄÓÔÏÃË ÆÏÒ ÔÈÅ 
ÍÁÎÕÆÁÃÔÕÒÅ ÏÆ Á ÖÁÒÉÅÔÙ ÏÆ ÐÌÁÓÔÉÃÓ ÁÎÄ ÏÔÈÅÒ ÒÅÌÁÔÅÄ ÐÒÏÄÕÃÔÓ

%8!-0,% -ÅÔÈÁÎÏÌ ÁÎÄ ÐÏÌÙÐÒÏÐÙÌÅÎÅȢ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ !ȢρȢτ ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓȢ

3.76
planned maintenance
scheduled maintenance
planned preventive maintenance
ÍÁÉÎÔÅÎÁÎÃÅ ÃÁÒÒÉÅÄ ÏÕÔ ÉÎ ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ Á ÓÐÅÃÉПÉÅÄ ÔÉÍÅ ÓÃÈÅÄÕÌÅ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÃÈÅÄÕÌÅÄ ÍÁÉÎÔÅÎÁÎÃÅ ÃÁÎ ÉÄÅÎÔÉÆÙ ÔÈÅ ÎÅÅÄ ÆÏÒ ÓÏÍÅ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπφȤρςȟ ÍÏÄÉПÉÅÄɎ

3.77
predictive maintenance
PdM
maintenance based on the prediction of the future condition of an item estimated or calculated from a 
ÄÅПÉÎÅÄ ÓÅÔ ÏÆ ÈÉÓÔÏÒÉÃ ÄÁÔÁ ÁÎÄ ËÎÏ×Î ÆÕÔÕÒÅ ÏÐÅÒÁÔÉÏÎÁÌ ÐÁÒÁÍÅÔÅÒÓ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ωȢφȟ Table B.4 and B.5, and also Table E.3.

3.78
preventive maintenance
PM
ÍÁÉÎÔÅÎÁÎÃÅ ÃÁÒÒÉÅÄ ÏÕÔ ÔÏ ÍÉÔÉÇÁÔÅ ÄÅÇÒÁÄÁÔÉÏÎ ÁÎÄ ÒÅÄÕÃÅ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÆÁÉÌÕÒÅ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÃÏÎÄÉÔÉÏÎȤÂÁÓÅÄ ÍÁÉÎÔÅÎÁÎÃÅȟ ÁÎÄ ÐÌÁÎÎÅÄ ɉÓÃÈÅÄÕÌÅÄɊ ÍÁÉÎÔÅÎÁÎÃÅȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπφȤπυɎ

3.79
random failure
ÆÁÉÌÕÒÅȟ ÏÃÃÕÒÒÉÎÇ ÉÎ Á ÒÁÎÄÏÍ ×ÁÙ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσɎ

3.80
redundancy
existence of more than one means for performing a required function of an item

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ #ȢρȢς ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓȟ ×ÈÅÒÅ ÐÁÓÓÉÖÅ ɉÃÏÌÄɊȟ ÁÃÔÉÖÅ ɉÈÏÔɊ ÓÔÁÎÄÂÙ ÁÎÄ ÍÉØÅÄ ÒÅÄÕÎÄÁÎÃÙ 
are described.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 2ÅÄÕÎÄÁÎÃÙ ÉÎ )%# φρυπψ ÉÓ ÃÁÌÌÅÄ ȰÆÁÕÌÔ ÔÏÌÅÒÁÎÃÅȱȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤρπȤπς ÄÅПÉÎÅÓ ÒÅÄÕÎÄÁÎÃÙ ÁÓ ȰÐÒÏÖÉÓÉÏÎ ÏÆ ÍÏÒÅ ÔÈÁÎ ÏÎÅ ÍÅÁÎÓ ÆÏÒ 
performing a function”.

3.81
reliability
ÁÂÉÌÉÔÙ ÏÆ ÁÎ ÉÔÅÍ ÔÏ ÐÅÒÆÏÒÍ Á ÒÅÑÕÉÒÅÄ ÆÕÎÃÔÉÏÎ ÕÎÄÅÒ ÇÉÖÅÎ ÃÏÎÄÉÔÉÏÎÓ ÆÏÒ Á ÇÉÖÅÎ ÔÉÍÅ ÉÎÔÅÒÖÁÌ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÔÅÒÍ ȰÒÅÌÉÁÂÉÌÉÔÙȱ ÉÓ ÁÌÓÏ ÕÓÅÄ ÁÓ Á ÍÅÁÓÕÒÅ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅ ÁÎÄ ÃÁÎ ÁÌÓÏ ÂÅ ÄÅПÉÎÅÄ 
ÁÓ Á ÐÒÏÂÁÂÉÌÉÔÙȠ ÓÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢψȢ
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.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ !ÎÎÅØ #Ȣ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπρȤςτ ÄÅПÉÎÅÓ ÒÅÌÉÁÂÉÌÉÔÙ ÁÓ ȰÁÂÉÌÉÔÙ ÔÏ ÐÅÒÆÏÒÍ ÁÓ ÒÅÑÕÉÒÅÄȟ ×ÉÔÈÏÕÔ 
failure, for a given time interval, under given conditions”.

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÅØÁÍÐÌÅÓ ÏÆ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁ ÉÎ Annex A list technical and operational conditions 
ÔÈÁÔ ÃÁÎ ÃÁÕÓÅ ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅȢ

3.82
reliability data
ÄÁÔÁ ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙȟ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÓÕÐÐÏÒÔ ÐÅÒÆÏÒÍÁÎÃÅ

ɍ3/52#%ȡ )3/ ςπψρυȡςππψȟ σȢρȢτςɎ

3.83
required function
ÆÕÎÃÔÉÏÎ ÏÒ ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÆÕÎÃÔÉÏÎÓ ÏÆ ÁÎ ÉÔÅÍ ÔÈÁÔ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÎÅÃÅÓÓÁÒÙ ÔÏ ÐÒÏÖÉÄÅ Á ÇÉÖÅÎ ÓÅÒÖÉÃÅ

3.84
safety critical equipment
ÅÑÕÉÐÍÅÎÔ ÁÎÄ ÉÔÅÍÓ ÏÆ ÐÅÒÍÁÎÅÎÔȟ ÔÅÍÐÏÒÁÒÙ ÁÎÄ ÐÏÒÔÁÂÌÅ ÅÑÕÉÐÍÅÎÔ ÐÌÁÙÉÎÇ ÁÎ ÉÍÐÏÒÔÁÎÔ ÒÏÌÅ ÉÎ 
ÓÁÆÅÔÙ ÓÙÓÔÅÍÓȾÆÕÎÃÔÉÏÎÓ

3.85
safety critical failure
critical dangerous failures that are undetected

%8!-0,% &ÁÉÌÕÒÅÓ ÒÅÖÅÁÌÅÄ ÂÙ ÐÅÒÉÏÄÉÃ ÔÅÓÔÓȢ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ #ÒÉÔÉÃÁÌ ÄÁÎÇÅÒÏÕÓ ÆÁÉÌÕÒÅÓ ÁÒÅ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢτ ÄÅПÉÎÅÄ ÁÓ ȰÄÁÎÇÅÒÏÕÓ ÆÁÉÌÕÒÅ ÌÅÁÄÉÎÇ 
ÔÏ ÔÈÅ ÃÏÍÐÌÅÔÅ ÉÎÈÉÂÉÔÉÏÎ ÏÆ ÔÈÅ ÓÁÆÅÔÙ ÁÃÔÉÏÎ ɉÉȢÅȢȟ ÌÅÁÄÉÎÇ ÔÏ Á ÄÁÎÇÅÒÏÕÓ ÓÉÔÕÁÔÉÏÎ ÆÏÒ ÔÈÅ ÐÒÏÔÅÃÔÅÄ ÓÙÓÔÅÍɊȱȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ !ÎÎÅØ &ȟ ÁÎÄ ÓÐÅÃÉПÉÃÁÌÌÙ &ȢτȢρȢ ÒÅÇÁÒÄÉÎÇ ÔÈÅ ÉÎÄÉÃÁÔÏÒ ȰÆÁÉÌÕÒÅ ÆÒÁÃÔÉÏÎȱȢ

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ ÎÏÔÅÓ ρ ÁÎÄ ς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.86
safety system
ÓÙÓÔÅÍ ×ÈÉÃÈ ÉÓ ÕÓÅÄ ÔÏ ÉÍÐÌÅÍÅÎÔ ÏÎÅ ÏÒ ÍÏÒÅ ÓÁÆÅÔÙ ÆÕÎÃÔÉÏÎÓ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÁÆÅÔÙ ÆÕÎÃÔÉÏÎ ÉÓ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢφ ÄÅПÉÎÅÄ ÁÓ ȰÆÕÎÃÔÉÏÎ ×ÈÉÃÈ ÉÓ ÉÎÔÅÎÄÅÄ ÔÏ ÁÃÈÉÅÖÅ 
ÏÒ ÍÁÉÎÔÁÉÎ Á ÓÁÆÅ ÓÔÁÔÅȟ ÉÎ ÒÅÓÐÅÃÔ ÏÆ Á ÓÐÅÃÉПÉÃ ÈÁÚÁÒÄÏÕÓ ÅÖÅÎÔȭȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÙÓÔÅÍÓ ×ÉÔÈ ÓÁÆÅÔÙ ÆÕÎÃÔÉÏÎÓ ÁÒÅ ÄÅПÉÎÅÄ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ !ÎÎÅØ !Ȣ 4ÈÅÓÅ ÓÙÓÔÅÍÓ ÁÒÅ 
also cross-related in Table A.3.

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢχȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÁÎÄ ς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.87
software error
ÅÒÒÏÎÅÏÕÓ ÒÅÓÕÌÔ ÐÒÏÄÕÃÅÄ ÂÙ ÔÈÅ ÕÓÅ ÏÆ ÓÏÆÔ×ÁÒÅ ÐÒÏÄÕÃÔ

EXAMPLE Bad code in a computer program resulting in an error.

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ Table B.2 for list of relevant equipment failure mechanisms.

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ "Ȣσȟ ÁÎÄ .ÏÔÅ υ ÔÏ ÅÎÔÒÙ σȢςȢρχ ɉ3ÙÓÔÅÍÁÔÉÃ ÆÁÉÌÕÒÅɊ ÉÎ 
ISO/TR 12489:2013.

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ȰÅÒÒÏÒȱ ɉσȢςςɊȢ
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3.88
subunit
ÁÓÓÅÍÂÌÙ ÏÆ ÉÔÅÍÓ ÔÈÁÔ ÐÒÏÖÉÄÅÓ Á ÓÐÅÃÉПÉÃ ÆÕÎÃÔÉÏÎ ÔÈÁÔ ÉÓ ÒÅÑÕÉÒÅÄ ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ×ÉÔÈÉÎ ÔÈÅ 
ÍÁÉÎ ÂÏÕÎÄÁÒÙ ÔÏ ÁÃÈÉÅÖÅ ÉÔÓ ÉÎÔÅÎÄÅÄ ÐÅÒÆÏÒÍÁÎÃÅ

3.89
surveillance period
interval of time (calendar time) between the start date and end date of RM data collection

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ !ÎÎÅØ # ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÕÒÖÅÉÌÌÁÎÃÅ ÔÉÍÅ ÉÎ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÉÓ Á ÐÁÒÔ ÏÆ ÔÈÅ ÔÏÔÁÌ ÁÃÃÕÍÕÌÁÔÅÄ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ɉÓÅÅ 
ÄÅПÉÎÉÔÉÏÎ ÏÆ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅɊȢ

3.90
systematic failure
ÆÁÉÌÕÒÅ ÔÈÁÔ ÃÏÎÓÉÓÔÅÎÔÌÙ ÏÃÃÕÒÓ ÕÎÄÅÒ ÐÁÒÔÉÃÕÌÁÒ ÃÏÎÄÉÔÉÏÎÓ ÏÆ ÈÁÎÄÌÉÎÇȟ ÓÔÏÒÁÇÅ ÏÒ ÕÓÅ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ !ÎÎÅØ &Ȣ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢρχȢ

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ 2ÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÖÅÒÓ ÒÁÎÄÏÍ ÁÎÄ ÓÙÓÔÅÍÁÔÉÃ ÆÁÉÌÕÒÅÓ ÁÓ ÄÅÓÃÒÉÂÅÄ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ 
Figure B.5.

ɍ3/52#%ȡ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢρχȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ÔÏ ÅÎÔÒÙ ρ ÔÏ σ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.91
tag number
ÕÎÉÑÕÅ ÃÏÄÅ ÔÈÁÔ ÉÄÅÎÔÉПÉÅÓ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÆÕÎÃÔÉÏÎ ÁÎÄ ÉÔÓ ÐÈÙÓÉÃÁÌ ÌÏÃÁÔÉÏÎ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ !ÎÎÅØ # ÆÏÒ ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÄÅПÉÎÉÔÉÏÎÓ ÁÎÄ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎÓȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ .ÏÒÍÁÌÌÙ ÉÎÃÌÕÄÅÓ ÔÈÅ ÓÙÓÔÅÍ ÆÏÒ ×ÈÉÃÈ ÉÔ ÂÅÌÏÎÇÓȢ 4ÈÅ ÓÙÓÔÅÍÓ ÃÏÖÅÒÅÄ ÁÒÅ ÓÈÏ×Î ÉÎ Table A.3.

.ÏÔÅ σ ÔÏ ÅÎÔÒÙȡ !ÌÓÏ ÅÎÔÉÔÌÅÄ ȰÆÕÎÃÔÉÏÎÁÌ ÌÏÃÁÔÉÏÎȱ ÉÎ ÓÏÍÅ #--)3Ȣ

.ÏÔÅ τ ÔÏ ÅÎÔÒÙȡ 4ÈÅ ÅÑÕÉÐÍÅÎÔ ÉÓ ÁÌÌÏÃÁÔÅÄ ÔÏ Á ÔÁÇ ÆÏÒ ÏÎÌÙ ÓÏ ÌÏÎÇ ÁÓ ÉÔ ÏÃÃÕÐÉÅÓ ÔÈÁÔ ÆÕÎÃÔÉÏÎ ÁÎÄ ÌÏÃÁÔÉÏÎȢ 3ÅÅ 
also footnote b in Table 5.

3.92
taxonomy
ÓÙÓÔÅÍÁÔÉÃ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÆ ÉÔÅÍÓ ÉÎÔÏ ÇÅÎÅÒÉÃ ÇÒÏÕÐÓ ÂÁÓÅÄ ÏÎ ÆÁÃÔÏÒÓ ÐÏÓÓÉÂÌÙ ÃÏÍÍÏÎ ÔÏ ÓÅÖÅÒÁÌ ÏÆ 
the items

3.93
trip
ÓÈÕÔÄÏ×Î ÏÆ ÍÁÃÈÉÎÅÒÙ ÆÒÏÍ ÎÏÒÍÁÌ ÏÐÅÒÁÔÉÎÇ ÃÏÎÄÉÔÉÏÎ ÔÏ ÆÕÌÌ ÓÔÏÐ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 4ÒÉÐȡ 4ÈÅ ÓÈÕÔÄÏ×Î ÉÓ ÁÃÔÉÖÁÔÅÄ ÁÕÔÏÍÁÔÉÃÁÌÌÙ ÂÙ ÔÈÅ ÃÏÎÔÒÏÌȾÍÏÎÉÔÏÒÉÎÇ ÓÙÓÔÅÍȡ

Ɇ ÒÅÁÌ ÔÒÉÐ 4ÈÅ ÓÈÕÔÄÏ×Î ÉÓ ÅÆÆÅÃÔÕÁÔÅÄ ÁÓ Á ÒÅÓÕÌÔ ÏÆ Á ÍÏÎÉÔÏÒÅÄ ɉÏÒ ÃÁÌÃÕÌÁÔÅÄɊ ÖÁÌÕÅ ÉÎ ÔÈÅ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ 
ÅØÃÅÅÄÉÎÇ Á ÐÒÅȤÓÅÔ ÌÉÍÉÔȠ

Ɇ ÓÐÕÒÉÏÕÓ ÔÒÉÐ 5ÎÅØÐÅÃÔÅÄ ÓÈÕÔÄÏ×Î ÒÅÓÕÌÔÉÎÇ ÆÒÏÍ ÆÁÉÌÕÒÅɉÓɊ ÉÎ ÔÈÅ ÃÏÎÔÒÏÌȾÍÏÎÉÔÏÒÉÎÇ ÓÙÓÔÅÍ ÏÒ 
ÅÒÒÏÒɉÓɊ ÉÍÐÏÓÅÄ ÏÎ ÔÈÅ ÃÏÎÔÒÏÌȾÍÏÎÉÔÏÒÉÎÇ ÓÙÓÔÅÍ ÏÒÉÇÉÎÁÔÉÎÇ ÆÒÏÍ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔ ÏÒ ÐÅÏÐÌÅȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢτȢρτȢ
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3.94
turnaround
revision shutdown
planned event wherein an entire process unit is taken off stream for revamp or renewal

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/ ςπψρυȡςππψȟ 4ÁÂÌÅ 'ȢρȢ

3.95
uncertainty
ЃÏÆ Á ÑÕÁÎÔÉÔÙЄ ÉÎÁÂÉÌÉÔÙ ÔÏ ÄÅÔÅÒÍÉÎÅ ÁÃÃÕÒÁÔÅÌÙ ×ÈÁÔ ÉÓ ÏÒ ×ÉÌÌ ÂÅ ÔÈÅ ÔÒÕÅ ÖÁÌÕÅ ÏÆ Á ÑÕÁÎÔÉÔÙ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 5ÎÃÅÒÔÁÉÎÔÙ ÃÁÎ ÈÁÖÅ ÄÉÆÆÅÒÅÎÔ ÍÅÁÎÉÎÇÓ ×ÉÔÈÉÎ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÅØÃÈÁÎÇÅȢ )Ô ÃÁÎ ÂÅ 
ÕÓÅÄ ÁÓ Á ÍÅÁÓÕÒÅ ÏÆ ÖÁÒÉÁÂÉÌÉÔÙ ×ÉÔÈÉÎ Á ÐÏÐÕÌÁÔÉÏÎȟ ×ÈÉÃÈ ÉÓ Á ÔÙÐÅ ÏÆ ÕÎÃÅÒÔÁÉÎÔÙ ÏÆÔÅÎ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ ÓÔÏÃÈÁÓÔÉÃ 
ɉÏÒ ÁÌÅÁÔÏÒÙɊ ÕÎÃÅÒÔÁÉÎÔÙȢ 5ÎÃÅÒÔÁÉÎÔÙ ÃÁÎ ÁÌÓÏ ÈÁÖÅ Á ÓÕÂÊÅÃÔÉÖÅ ÍÅÁÎÉÎÇ ɉÅÐÉÓÔÅÍÉÃ ÕÎÃÅÒÔÁÉÎÔÉÅÓɊȢ

3.96
up state
available state
<of an item> state of being able to perform as required

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 5Ð ÓÔÁÔÅ ÒÅÌÁÔÅÓ ÔÏ ÔÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ ÔÈÅ ÉÔÅÍȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅ υȢ

ɍ3/52#%ȡ )%# φππυπȤρωςȡςπρυȟ ρωςȤπςȤπρȟ ÍÏÄÉПÉÅÄ ɀ .ÏÔÅÓ ρ ÁÎÄ ς ÔÏ ÅÎÔÒÙ ÈÁÖÅ ÂÅÅÎ ÁÄÄÅÄȢɎ

3.97
up time
time interval during which an item is in an up state

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅ σȢ

.ÏÔÅ ς ÔÏ ÅÎÔÒÙȡ -ÅÁÎ ÕÐ ÔÉÍÅ ÉÓ ÄÅПÉÎÅÄ ÉÎ )%# φππυπȤρωςȡςπρυ ÁÓ ȰÅØÐÅÃÔÁÔÉÏÎ ÏÆ ÔÈÅ ÕÐ ÔÉÍÅȱȢ

3.98
upstream
ÂÕÓÉÎÅÓÓ ÃÁÔÅÇÏÒÙ ÏÆ ÔÈÅ ÐÅÔÒÏÌÅÕÍ ÉÎÄÕÓÔÒÙ ÉÎÖÏÌÖÉÎÇ ÅØÐÌÏÒÁÔÉÏÎ ÁÎÄ ÐÒÏÄÕÃÔÉÏÎ

%8!-0,% /ÆÆÓÈÏÒÅ ÏÉÌȾÇÁÓ ÐÒÏÄÕÃÔÉÏÎ ÆÁÃÉÌÉÔÙȟ ÄÒÉÌÌÉÎÇ ÒÉÇȟ ÉÎÔÅÒÖÅÎÔÉÏÎ ÖÅÓÓÅÌȢ

.ÏÔÅ ρ ÔÏ ÅÎÔÒÙȡ 3ÅÅ ÁÌÓÏ !ȢρȢτ ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓȢ

4 Abbreviated terms

./4% 3ÏÍÅ ÓÐÅÃÉПÉÃ ÁÂÂÒÅÖÉÁÔÉÏÎÓ ÕÓÅÄ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅÓ ɉÅȢÇȢ "/0Ɋ ÁÎÄ ÕÎÉÔÓ ɉÅȢÇȢ Ë7Ɋ ÁÒÅ ÎÏÔ ÉÎÃÌÕÄÅÄ 
ÉÎ ÔÈÉÓ ÃÌÁÕÓÅȟ ÂÕÔ ÃÏÖÅÒÅÄ ×ÉÔÈÉÎ ÅÁÃÈ ÃÌÁÕÓÅȾÓÕÂȤÃÌÁÕÓÅ ×ÈÅÒÅ ÔÈÅÙ ÁÒÅ ÕÓÅÄȢ 4ÈÅÒÅ ÁÒÅ ÁÌÓÏ ÓÏÍÅ ÁÂÂÒÅÖÉÁÔÉÏÎÓ 
used in the document (see e.g. Table D.1), which are not included in this clause.

CAPEX capital expenditure

CBM condition-based maintenance

CDF cumulative distribution function

CM condition monitoring

CMMIS ÃÏÍÐÕÔÅÒÉÚÅÄ ÍÁÉÎÔÅÎÁÎÃÅȤÍÁÎÁÇÅÍÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎ ÓÙÓÔÅÍ

DHSV ÄÏ×ÎÈÏÌÅ ÓÁÆÅÔÙ ÖÁÌÖÅ

ESD ÅÍÅÒÇÅÎÃÙ ÓÈÕÔÄÏ×Î
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FTA ÆÁÕÌÔȤÔÒÅÅ ÁÎÁÌÙÓÉÓ

FMECA ÆÁÉÌÕÒÅ ÍÏÄÅȟ ÅÆÆÅÃÔ ÁÎÄ ÃÒÉÔÉÃÁÌÉÔÙ ÁÎÁÌÙÓÉÓ

HIPPS ÈÉÇÈ ÉÎÔÅÇÒÉÔÙ ÐÒÅÓÓÕÒÅ ÐÒÏÔÅÃÔÉÏÎ ÓÙÓÔÅÍ

KPI ËÅÙ ÐÅÒÆÏÒÍÁÎÃÅ ÉÎÄÉÃÁÔÏÒÓ

LCC ÌÉÆÅ ÃÙÃÌÅ ÃÏÓÔ

LEL lower explosive limit

MART mean active repair time

MCTF ÍÅÁÎ ÃÙÃÌÅÓ ÔÏ ÆÁÉÌÕÒÅ

MEG ÍÏÎÏÅÔÈÙÌÅÎÅ ÇÌÙÃÏÌ

MI maintainable item

METBF mean elapsed time between failures

MTTF mean time to failure

MTTR mean time to repair

MTTRes mean time to restoration

MUT mean up time

MDT mean down time

MRT mean overall repairing time

NCR non-compliance reporting

NDT non-destructive testing

OPEX operational expenditure

PdM predictive maintenance

PM preventive maintenance

PFD 0ÒÏÂÁÂÉÌÉÔÙ ÏÆ ÆÁÉÌÕÒÅ ÏÎ ÄÅÍÁÎÄ

P&ID piping and instrumentation diagram

PSD process shutdown

PSV ÐÒÅÓÓÕÒÅ ÓÁÆÅÔÙ ÖÁÌÖÅ

QA ÑÕÁÌÉÔÙ ÁÓÓÕÒÁÎÃÅ

QN ÑÕÁÌÉÔÙ ÎÏÔÉПÉÃÁÔÉÏÎ

QRA quantitative risk assessment

RAM(S) ÒÅÌÉÁÂÉÌÉÔÙȟ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ɉÁÎÄ ÓÁÆÅÔÙɊ

RBI risk-based inspection

RCM ÒÅÌÉÁÂÉÌÉÔÙȤÃÅÎÔÒÅÄ ÍÁÉÎÔÅÎÁÎÃÅ
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RM ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ

SCSSV ÓÕÒÆÁÃÅȤÃÏÎÔÒÏÌÌÅÄ ÓÕÂÓÕÒÆÁÃÅ ÓÁÆÅÔÙ ÖÁÌÖÅ

SIS ÓÁÆÅÔÙ ÉÎÓÔÒÕÍÅÎÔÅÄ ÓÙÓÔÅÍ

SIF ÓÁÆÅÔÙ ÉÎÓÔÒÕÍÅÎÔÅÄ ÆÕÎÃÔÉÏÎ

SIL ÓÁÆÅÔÙ ÉÎÔÅÇÒÉÔÙ ÌÅÖÅÌ

SSIV subsea isolation valve

TEG ÔÒÉÅÔÈÙÌÅÎÅ ÇÌÙÃÏÌ

TTF time to failure

TTR time to repair

WO work order

5 Application

5.1 Equipment coverage

4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÉÓ ÁÐÐÌÉÃÁÂÌÅ ÔÏ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅÓ ÕÓÅÄ ÉÎ ÔÈÅ ÐÅÔÒÏÌÅÕÍȟ ÎÁÔÕÒÁÌ ÇÁÓ ÁÎÄ 
ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÉÎÄÕÓÔÒÙ ÉÎÃÌÕÄÉÎÇȟ ÂÕÔ ÎÏÔ ÌÉÍÉÔÅÄ ÔÏȟ ÅÑÕÉÐÍÅÎÔ ÃÁÔÅÇÏÒÉÅÓ ÓÕÃÈ ÁÓ ÐÒÏÃÅÓÓ ÅÑÕÉÐÍÅÎÔ ÁÎÄ 
ÐÉÐÉÎÇȟ ÓÁÆÅÔÙ ÅÑÕÉÐÍÅÎÔȟ ÓÕÂÓÅÁ ÅÑÕÉÐÍÅÎÔȟ ÐÉÐÅÌÉÎÅ ÓÙÓÔÅÍÓȟ ÌÏÁÄÉÎÇȾÕÎÌÏÁÄÉÎÇ ÅÑÕÉÐÍÅÎÔȟ ÄÏ×ÎÈÏÌÅ 
×ÅÌÌ ÅÑÕÉÐÍÅÎÔ ÁÎÄ ÄÒÉÌÌÉÎÇ ÅÑÕÉÐÍÅÎÔȢ 4ÈÅ ÅÑÕÉÐÍÅÎÔ ÃÁÎ ÂÅ ÐÅÒÍÁÎÅÎÔÌÙ ÉÎÓÔÁÌÌÅÄ ÁÔ ÔÈÅ ÆÁÃÉÌÉÔÉÅÓ 
ÏÒ ÕÓÅÄ ÉÎ ÃÏÎÊÕÎÃÔÉÏÎ ×ÉÔÈ ÉÎÓÔÁÌÌÁÔÉÏÎȟ ÍÁÉÎÔÅÎÁÎÃÅ ÏÒ ÍÏÄÉПÉÃÁÔÉÏÎ ÐÈÁÓÅÓȢ 4ÈÅ ÐÒÉÎÃÉÐÌÅÓ ÏÆ ÔÈÉÓ 
International Standard can also be relevant for the pre-production phases, e.g. how experience is gained 
ÁÎÄ ÓÙÓÔÅÍÁÔÉÚÅÄ ÄÕÒÉÎÇ ÔÅÃÈÎÏÌÏÇÙ ÑÕÁÌÉПÉÃÁÔÉÏÎȟ ÆÁÂÒÉÃÁÔÉÏÎ ÁÎÄ ÁÓÓÏÃÉÁÔÅÄ ÔÅÓÔÉÎÇ ɉ1.ȟ .#2ȟ ÅÔÃȢɊȢ

Annex A ÃÏÎÔÁÉÎÓ ÅØÁÍÐÌÅÓ ÏÆ ÈÏ× ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÓÈÏÕÌÄ ÂÅ ÕÓÅÄ ÆÏÒ ÓÐÅÃÉПÉÃ ÅÑÕÉÐÍÅÎÔ 
ÔÙÐÅÓȢ 4ÈÅ ÕÓÅÒÓ ÁÒÅ ÅØÐÅÃÔÅÄ ÔÏ ÄÅПÉÎÅ ÔÁØÏÎÏÍÉÅÓ ÆÏÒ ÁÄÄÉÔÉÏÎÁÌ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÁÓ ÎÅÅÄÅÄ ÂÁÓÅÄ 
ÏÎ ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ ÇÉÖÅÎ ÂÙ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ

3ÏÍÅ ÐÒÉÎÃÉÐÌÅÓ ÆÏÒ 2- ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÔ ÅÑÕÉÐÍÅÎÔ ÌÅÖÅÌ ÃÁÎ ÂÅ ÁÐÐÌÉÅÄ ÆÏÒ ÍÏÎÉÔÏÒÉÎÇ ÁÎÄ ÁÎÁÌÙÓÉÎÇ 
ÐÅÒÆÏÒÍÁÎÃÅ ÁÔ ÐÌÁÎÔ ÁÎÄ ÓÙÓÔÅÍ ÌÅÖÅÌÓ ÃÏÎÓÔÉÔÕÔÅÄ ÂÙ ÖÁÒÉÏÕÓ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȢ (Ï×ÅÖÅÒȟ ÆÁÃÉÌÉÔÙȤ 
ÁÎÄ ÐÌÁÎÔȤÐÅÒÆÏÒÍÁÎÃÅ ÍÏÎÉÔÏÒÉÎÇ ÁÌÓÏ ÒÅÑÕÉÒÅÓ ÏÔÈÅÒ ÔÙÐÅÓ ÏÆ ÄÁÔÁ ÎÏÔ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
Standard.

5.2 Time periods

4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÉÓ ÁÐÐÌÉÃÁÂÌÅ ÔÏ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÄÕÒÉÎÇ ÔÈÅ ÏÐÅÒÁÔÉÏÎÁÌ ÌÉÆÅ ÃÙÃÌÅ ÏÆ 
ÅÑÕÉÐÍÅÎÔȟ ÉÎÃÌÕÄÉÎÇ ÉÎÓÔÁÌÌÁÔÉÏÎȟ ÓÔÁÒÔȤÕÐȟ ÏÐÅÒÁÔÉÏÎȟ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÍÏÄÉПÉÃÁÔÉÏÎȢ ,ÁÂÏÒÁÔÏÒÙ 
ÔÅÓÔÉÎÇȟ ÍÁÎÕÆÁÃÔÕÒÉÎÇ ÁÎÄ ÆÁÂÒÉÃÁÔÉÏÎ ÐÈÁÓÅÓ ÁÒÅ ÎÏÔ ÓÐÅÃÉПÉÃÁÌÌÙ ÁÄÄÒÅÓÓÅÄ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
3ÔÁÎÄÁÒÄȢ -ÁÎÙ ÏÆ ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ ÉÎ ÔÈÉÓ ÓÔÁÎÄÁÒÄ ÃÁÎ ÈÏ×ÅÖÅÒ ÂÅ ÕÓÅÄ ÂÙ ÅÑÕÉÐÍÅÎÔ ÍÁÎÕÆÁÃÔÕÒÅÒ 
ÔÏ ÃÏÌÌÅÃÔ ÁÎÄ ÓÙÓÔÅÍÁÔÉÚÅ ÆÁÉÌÕÒÅÓ ÏÃÃÕÒÒÉÎÇ ÏÎ ÅÑÕÉÐÍÅÎÔ ÄÕÒÉÎÇ ÆÁÂÒÉÃÁÔÉÏÎ ÁÎÄ ÄÅÔÅÃÔÅÄ ÄÕÒÉÎÇ 
ÁÃÃÅÐÔÁÎÃÅ ÔÅÓÔÉÎÇȟ ÅȢÇȢ ÆÏÒ ÎÏÎȤÃÏÍÐÌÉÁÎÃÅ ÒÅÐÏÒÔÉÎÇ ɉ.#2ɊȢ )Î ÁÄÄÉÔÉÏÎȟ ÉÔ ÉÓȟ ÅÍÐÈÁÓÉÚÅÄ ÔÈÁÔ ÁÎÁÌÙÓÉÓ 
of relevant historic RM data shall be used in the dimensioning of such testing prior to operation. 
4ÅÃÈÎÏÌÏÇÙ ÑÕÁÌÉПÉÃÁÔÉÏÎ ÁÎÄ ÄÅÖÅÌÏÐÍÅÎÔ ÒÅÑÕÉÒÅ ÁÌÓÏȟ ÁÎÄ ÂÅÎÅПÉÔ ÆÒÏÍȟ ÐÁÓÔ ÒÅÌÉÁÂÉÌÉÔÙ ËÎÏ×ÌÅÄÇÅ ÔÏ 
reveal potential improvement areas (see 8.3).

5.3 Users of this International Standard

This International Standard is intended for users such as the following.

 

20 © ISO 2016 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)

)ÎÓÔÁÌÌÁÔÉÏÎȾÐÌÁÎÔȾÆÁÃÉÌÉÔÙȡ /ÐÅÒÁÔÉÎÇ ÆÁÃÉÌÉÔÙȟ ÅȢÇȢ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÅÎÇÉÎÅÅÒÉÎÇ ÐÅÒÓÏÎÎÅÌ ÌÏÇÇÉÎÇ 
ÅÑÕÉÐÍÅÎÔ ÆÁÉÌÕÒÅÓ ÏÒ ÒÅÃÏÒÄÉÎÇ ÍÁÉÎÔÅÎÁÎÃÅ ÅÖÅÎÔÓ ÉÎÔÏ ÆÁÃÉÌÉÔÙ ÉÎÆÏÒ-
ÍÁÔÉÏÎ ÍÁÎÁÇÅÍÅÎÔ ÓÙÓÔÅÍÓȢ

/×ÎÅÒȾÏÐÅÒÁÔÏÒȾÃÏÍÐÁÎÙȡ 2ÅÌÉÁÂÉÌÉÔÙ ÓÔÁÆÆ ÏÒ ÏÔÈÅÒÓ ÃÒÅÁÔÉÎÇ ɉÇÅÎÅÒÉÃɊ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ-
ÂÁÓÅÓ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÌÏÃÁÔÅÄ ÉÎ ÃÏÍÐÁÎÙ ÆÁÃÉÌÉÔÉÅÓȠ ÒÅÌÉÁÂÉÌÉÔÙ ÅÎÇÉÎÅÅÒÓ 
requiring data or maintenance engineers preparing maintenance plans. 
4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÐÒÏÖÉÄÅÓ Á ÆÏÒÍÁÔ ÆÏÒ ÁÎÁÌÙÓÉÎÇ ÁÎÙ 2- 
ÄÁÔÁ ÅÌÅÍÅÎÔ ÁÓ ÁÐÐÒÏÐÒÉÁÔÅ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÁÎ ÁÎÁÌÙÓÉÓ ɉÁÓ ÄÅÓÃÒÉÂÅÄ 
ÉÎ !ÎÎÅØ $ɊȠ ÅȢÇȢ ÒÏÏÔȤÃÁÕÓÅ ÁÎÁÌÙÓÉÓȟ ÁÎÁÌÙÓÉÓ ÏÆ ÈÉÓÔÏÒÉÃ ÐÅÒÆÏÒÍÁÎÃÅȟ 
prediction of future performance, use in a design process, etc.

)ÎÄÕÓÔÒÙȡ 'ÒÏÕÐÓ ÏÒ ÃÏÍÐÁÎÉÅÓ ÅØÃÈÁÎÇÉÎÇ ÅÑÕÉÐÍÅÎÔ 2- ÄÁÔÁ ÏÒ ÊÏÉÎÔ ÉÎÄÕÓÔÒÙ 
ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁÂÁÓÅ ÐÒÏÊÅÃÔ ÃÏȤÏÐÅÒÁÔÉÏÎȢ )ÍÐÒÏÖÅÄ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÏÆ 
ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅ ÒÅÑÕÉÒÅÓ ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ ÉÎ ÔÈÉÓ )ÎÔÅÒ-
ÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÔÏ ÂÅ ÁÄÈÅÒÅÄ ÔÏ ɉÁÓ Á ȰÒÅÌÉÁÂÉÌÉÔÙ ÌÁÎÇÕÁÇÅȱɊȢ

Manufacturers/designers: Use of RM data to improve equipment designs and learn from past ex-
perience.

!ÕÔÈÏÒÉÔÉÅÓȾÒÅÇÕÌÁÔÏÒÙ ÂÏÄÉÅÓȡ ! ÆÏÒÍÁÔ ÆÏÒ ÃÏÍÍÕÎÉÃÁÔÉÎÇ ÁÎÙ 2- ÄÁÔÁ ÏÎ ÁÎ ÉÎÄÉÖÉÄÕÁÌ ÅÖÅÎÔ ÂÁÓÉÓ ÏÒ 
ÁÓ ÏÔÈÅÒ×ÉÓÅ ÒÅÑÕÉÒÅÄ ÆÒÏÍ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÃÏÍÐÁÎÙȢ 4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
3ÔÁÎÄÁÒÄ ÉÓȟ ÆÏÒ ÅØÁÍÐÌÅȟ ÖÉÔÁÌ ÆÏÒ ÁÕÔÈÏÒÉÔÉÅÓ ÁÄÄÒÅÓÓÉÎÇ ÓÁÆÅÔÙ ÅÑÕÉÐÍÅÎÔ 
ÒÅÌÉÁÂÉÌÉÔÙȢ

Consultant/contractor: ! ÆÏÒÍÁÔ ÁÎÄ ÑÕÁÌÉÔÙ ÓÔÁÎÄÁÒÄ ÆÏÒ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÊÅÃÔÓ ÁÎÄ ÁÎÁÌÙÓÅÓ 
ÏÆ ÓÁÆÅÔÙȟ ÒÅÌÉÁÂÉÌÉÔÙ ÏÒ ÍÁÉÎÔÅÎÁÎÃÅ ÁÓÐÅÃÔÓ ÃÏÍÍÏÎÌÙ ÐÅÒÆÏÒÍÅÄ ÂÙ 
contractors/consultants for the asset owners (e.g. oil companies).

7ÈÉÌÅ ÏÔÈÅÒÓȟ ÓÕÃÈ ÁÓ ÄÅÖÅÌÏÐÅÒÓ ÏÆ ÃÏÍÐÕÔÅÒȤÍÁÉÎÔÅÎÁÎÃÅȤÍÁÎÁÇÅÍÅÎÔ ÓÏÆÔ×ÁÒÅȟ ÃÁÎ ПÉÎÄ ÔÈÉÓ 
)ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÔÏ ÂÅ ÕÓÅÆÕÌȟ ÔÈÅ ÐÒÉÍÁÒÙ ÕÓÅÒÓ ÁÒÅ ÅØÐÅÃÔÅÄ ÔÏ ÂÅ Ï×ÎÅÒÓ ÁÎÄȾÏÒ ÏÐÅÒÁÔÏÒÓ 
×ÈÏ ÓÈÏÕÌÄ ПÉÎÄ ÔÈÅ ÄÁÔÁ ÔÏ ÂÅ ÃÏÌÌÅÃÔÅÄ ÒÅÁÄÉÌÙ ÁÖÁÉÌÁÂÌÅ ×ÉÔÈÉÎ ÔÈÅÉÒ ÏÐÅÒÁÔÉÎÇ ÆÁÃÉÌÉÔÉÅÓȢ

5.4 Limitations

4ÈÒÏÕÇÈ ÁÎÁÌÙÓÉÓ ÏÆ ÄÁÔÁȟ 2- ÐÁÒÁÍÅÔÅÒÓ ÃÁÎ ÂÅ ÄÅÔÅÒÍÉÎÅÄ ÆÏÒ ÕÓÅ ÉÎ ÄÅÓÉÇÎȟ ÏÐÅÒÁÔÉÏÎ ÁÎÄ 
maintenance. This International Standard does not provide detailed descriptions of methods for 
ÁÎÁÌÙÓÉÎÇ ÄÁÔÁȢ (Ï×ÅÖÅÒȟ ÉÔ ÄÏÅÓ ÇÉÖÅ ÒÅÃÏÍÍÅÎÄÁÔÉÏÎÓ ÆÏÒ ÄÅПÉÎÉÎÇ ÁÎÄ ÃÁÌÃÕÌÁÔÉÎÇ ÓÏÍÅ ÏÆ ÔÈÅ ÖÉÔÁÌ 
2- ÐÁÒÁÍÅÔÅÒÓ ɉ!ÎÎÅØ #Ɋ ÁÎÄ ÒÅÖÉÅ×Ó ÔÈÅ ÐÕÒÐÏÓÅÓ ÁÎÄ ÂÅÎÅПÉÔÓ ÏÆ ÓÏÍÅ ÁÎÁÌÙÔÉÃÁÌ ÍÅÔÈÏÄÏÌÏÇÉÅÓ 
ÆÏÒ ×ÈÉÃÈ ÄÁÔÁ ÃÁÎ ÂÅ ÕÓÅÄȢ 3ÕÃÈ ÁÎÁÌÙÔÉÃÁÌ ÍÅÔÈÏÄÏÌÏÇÉÅÓ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎ ÁÒÅÁÓ ÃÁÎ ÂÅ ÆÏÕÎÄ ÉÎ ÏÔÈÅÒ 
International Standards, and relevant International Standards have been exploited for the purpose of 
ÉÄÅÎÔÉÆÙÉÎÇ ÁÎÄ ÃÏȤÏÒÄÉÎÁÔÉÎÇ ÔÈÅ 2- ÄÁÔÁ ÒÅÑÕÉÒÅÍÅÎÔÓ ɉÓÅÅ !ÎÎÅØ $ɊȢ

Although cost data are important in establishing priorities for improvement opportunities and are 
ÆÒÅÑÕÅÎÔÌÙ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÅ ÁÎÁÌÙÓÉÓ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅȟ ÃÏÓÔ ÄÁÔÁ ɉÐÁÒÁÍÅÔÅÒÓɊ ÁÒÅ ÎÏÔ ÓÐÅÃÉПÉÃÁÌÌÙ 
included in this International Standard. Most facilities track the costs of maintenance (man-hours), 
equipment replacements, capital improvements, business interruption and environmental events. These 
ÄÁÔÁ ÍÁÙ ÂÅ ÍÁÉÎÔÁÉÎÅÄ ÉÎ ÔÈÅ ÃÏÍÐÕÔÅÒÉÚÅÄ ÍÁÉÎÔÅÎÁÎÃÅ ÍÁÎÁÇÅÍÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎ ÓÙÓÔÅÍ ɉ#--)3ɊȢ 
7ÈÅÎ ÃÏÓÔÓ ÁÒÅ ÒÅÑÕÉÒÅÄ ÆÏÒ ÓÅÔÔÉÎÇ ÔÈÅ ÁÎÁÌÙÓÉÓ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÉÎ ÁÎ ÅÃÏÎÏÍÉÃ ÐÅÒÓÐÅÃÔÉÖÅ ÏÒ ÐÅÒÆÏÒÍÉÎÇ 
ÃÁÌÃÕÌÁÔÉÏÎ ÏÆ ÌÉÆÅ ÃÙÃÌÅ ÃÏÓÔÉÎÇȟ ÔÈÅ ÕÓÅÒ ÓÈÏÕÌÄ ÏÂÔÁÉÎ ÔÈÁÔ ÉÎÆÏÒÍÁÔÉÏÎ ÆÒÏÍ ÔÈÅ ÁÐÐÒÏÐÒÉÁÔÅ ÓÏÕÒÃÅÓ 
×ÉÔÈÉÎ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÆÁÃÉÌÉÔÙ ÏÒ ÃÏÍÐÁÎÙȢ

$ÕÅ ÔÏ ÔÈÅ ÖÁÒÉÅÔÙ ÏÆ ÕÓÅÓ ÆÏÒ 2- ÄÁÔÁȟ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÄÁÔÁ ÉÎ Á ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÇÒÁÍÍÅ ÓÈÏÕÌÄ ÂÅ 
ÁÄÁÐÔÅÄ ÔÏ ÔÈÅ ÅØÐÅÃÔÅÄ ÁÐÐÌÉÃÁÔÉÏÎɉÓɊȢ #ÒÅÄÉÂÌÅ ÁÎÁÌÙÓÉÓ ÒÅÓÕÌÔÓ ÁÒÅ ÄÉÒÅÃÔÌÙ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ 
ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄȢ 7ÈÉÌÅ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÄÏÅÓ ÎÏÔ ÓÐÅÃÉÆÙ ÄÅÔÁÉÌÅÄ ÑÕÁÌÉÔÙ ÍÅÁÓÕÒÅÓȟ ÄÁÔÁ 
ÑÕÁÌÉÔÙ ÃÏÎÔÒÏÌ ÁÎÄ ÁÓÓÕÒÁÎÃÅ ÐÒÁÃÔÉÃÅÓ ÁÒÅ ÏÕÔÌÉÎÅÄ ÔÏ ÐÒÏÖÉÄÅ ÇÕÉÄÁÎÃÅ ÆÏÒ ÔÈÅ ÕÓÅÒȢ

4ÈÅ ÔÅÃÈÎÉÃÁÌ ÉÎÆÏÒÍÁÔÉÏÎ ÇÁÔÈÅÒÅÄ ÔÏ ÄÅÓÃÒÉÂÅ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÁÎÄ ÉÔÓ ÌÏÃÁÔÉÏÎ ×ÉÔÈÉÎ Á ÐÌÁÎÔȟ ÆÁÃÉÌÉÔÙ 
ÏÒ ÓÙÓÔÅÍ ÉÓȟ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÎÏÔ ÍÅÁÎÔ ÔÏ ÂÅ ÅØÈÁÕÓÔÉÖÅ ÁÎÄ ÃÏÍÐÌÅÔÅ ÌÉËÅ ÔÈÅ ÏÖÅÒÁÌÌ 
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ÐÌÁÎÔ ÔÅÃÈÎÉÃÁÌ ÉÎÆÏÒÍÁÔÉÏÎ ÓÙÓÔÅÍȟ ÂÕÔ ÒÁÔÈÅÒ ÕÓÅÄ ÔÏ ÉÄÅÎÔÉÆÙ ÁÎÄ ÅØÐÌÁÉÎ ÖÁÒÉÁÂÌÅÓ ÆÏÒ ÔÈÅ ÐÕÒÐÏÓÅÓ 
ÏÆ ÔÈÅ ÁÎÁÌÙÔÉÃÁÌ ÆÕÎÃÔÉÏÎÓȢ 5ÓÅ ÏÆ ÃÏÍÍÏÎ ÔÅÃÈÎÉÃÁÌ ÔÅÒÍÓ ÉÓȟ ÈÏ×ÅÖÅÒȟ ÒÅÃÏÍÍÅÎÄÅÄ ÁÎÄ ÌÉÎËÅÄ ÔÏ ÌÉÆÅ 
ÃÙÃÌÅ ÉÎÆÏÒÍÁÔÉÏÎȤÓÙÓÔÅÍ ÁÎÄ ÅÑÕÉÐÍÅÎÔ ÔÅÃÈÎÉÃÁÌ ÓÔÁÎÄÁÒÄÓȢ %ÖÅÎ ÔÈÏÕÇÈ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ 
ÄÅÓÃÒÉÂÅÓ ÈÏ× ÔÏ ÒÅÃÏÒÄ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÉÅÓ ÆÏÒ ÔÈÅ ÐÕÒÐÏÓÅ ÏÆ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÁÖÁÉÌÁÂÉÌÉÔÙ 
ÏÐÔÉÍÉÚÁÔÉÏÎȟ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÉÓ ÎÏÔ ÍÅÁÎÔ ÔÏ ÁÃÔ ÁÓ Á ÓÔÁÎÄÁÒÄ ÔÏ ÓÐÅÃÉÆÙ ÉÎ ÄÅÔÁÉÌ ÈÏ× 
maintenance programmes are documented.

The technical status of equipment and degradation of equipment performance can be recorded through 
ÃÏÎÄÉÔÉÏÎȤÍÏÎÉÔÏÒÉÎÇ ÓÙÓÔÅÍÓȟ ×ÈÉÃÈ ÒÅÑÕÉÒÅÓ ÄÅÔÁÉÌÓ ÂÅÙÏÎÄ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÄÁÔÁ ÃÏÖÅÒÅÄ ÉÎ ÔÈÉÓ 
International Standard. However, this International Standard contains RM data elements that can be 
ÕÓÅÄ ÉÎ ÓÕÃÈ ÃÏÎÄÉÔÉÏÎȤÍÏÎÉÔÏÒÉÎÇ ÓÙÓÔÅÍÓȢ

4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÉÓ ÎÏÔ ÍÅÁÎÔ ÔÏ ÂÅ Á ÓÏÆÔ×ÁÒÅ ÓÐÅÃÉПÉÃÁÔÉÏÎ ÏÆ ÓÕÃÈ ÄÁÔÁÂÁÓÅ ÓÙÓÔÅÍÓ ÂÕÔ 
ÃÁÎȟ ÉÎ ÇÅÎÅÒÁÌȟ ÂÅ ÃÏÍÐÌÉÅÄ ×ÉÔÈ ÔÏ ÆÁÃÉÌÉÔÁÔÅ ÁÎÄ ÉÍÐÒÏÖÅ ÔÈÅ ÉÎÄÕÓÔÒÙ 2- ÄÁÔÁ ÅØÃÈÁÎÇÅȢ

5.5 Exchange of RM data

! ÍÁÊÏÒ ÏÂÊÅÃÔÉÖÅ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÉÓ ÔÏ ÍÁËÅ ÉÔ ÐÏÓÓÉÂÌÅ ÔÏ ÅØÃÈÁÎÇÅ 2- ÄÁÔÁ ÉÎ Á ÃÏÍÍÏÎ 
ÆÏÒÍÁÔ ×ÉÔÈÉÎ Á ÃÏÍÐÁÎÙȟ ÂÅÔ×ÅÅÎ ÃÏÍÐÁÎÉÅÓȟ ×ÉÔÈÉÎ ÁÎ ÉÎÄÕÓÔÒÉÁÌ ÁÒÅÎÁ ÏÒ ÉÎ ÔÈÅ ÐÕÂÌÉÃ ÄÏÍÁÉÎȢ 
-ÅÁÓÕÒÅÓ ÆÏÒ ÅÎÓÕÒÉÎÇ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÄÁÔÁ ÁÒÅ ÄÉÓÃÕÓÓÅÄ ÉÎ #ÌÁÕÓÅ χȢ 3ÏÍÅ ÁÄÄÉÔÉÏÎÁÌ ÁÓÐÅÃÔÓ ÔÏ ÂÅ 
considered with respect to exchange of RM data are the following.

• Detailed versus processed data: Data can be exchanged on various levels from the actual failure 
ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÒÅÃÏÒÄÓ ÔÏ ÄÁÔÁ ÏÎ Á ÍÏÒÅ ÁÇÇÒÅÇÁÔÅÄ ÌÅÖÅÌȢ &ÏÒ ÅØÁÍÐÌÅȟ ÉÆ ÏÎÌÙ ÔÈÅ ÎÕÍÂÅÒ ÏÆ 
ÆÁÉÌÕÒÅÓ ÏÆ Á ÃÅÒÔÁÉÎ ÃÁÔÅÇÏÒÙ ÉÓ ÒÅÑÕÉÒÅÄȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÅØÃÈÁÎÇÅ ÏÎÌÙ ÔÈÅ ÆÁÉÌÕÒÅ ÑÕÁÎÔÉÔÙ ÆÏÒ 
ÔÈÅÓÅ ÆÁÉÌÕÒÅÓȢ 4ÈÉÓ ÓÏÒÔ ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÃÏÍÍÏÎÌÙ ÇÉÖÅÎ ÉÎ ÐÕÂÌÉÃ ÄÁÔÁ ÓÏÕÒÃÅÓ ɉÅȢÇȢ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ 
books). For exchanging data on the overall performance of a unit or a plant (benchmarking), the so-
ÃÁÌÌÅÄ ËÅÙ ÐÅÒÆÏÒÍÁÎÃÅ ÉÎÄÉÃÁÔÏÒÓ ɉ+0)Ɋ ÍÁÙ ÂÅ ÕÓÅÄȢ %ØÁÍÐÌÅÓ ÏÆ +0)Ó ÁÒÅ ÇÉÖÅÎ ÉÎ !ÎÎÅØ %Ȣ

Ɇ $ÁÔÁ ÓÅÎÓÉÔÉÖÉÔÙȡ 3ÏÍÅ ÄÁÔÁ ПÉÅÌÄÓ ÃÁÎ ÂÅ ÏÆ Á ÃÅÒÔÁÉÎ ÓÅÎÓÉÔÉÖÅ ÃÈÁÒÁÃÔÅÒ ÁÎÄȾÏÒ ÐÏÓÓÉÂÌÙ ÂÅ ÕÓÅÄ 
ÆÏÒ ÐÕÒÐÏÓÅÓ ÆÏÒ ×ÈÉÃÈ ÔÈÅÙ ×ÅÒÅ ÎÏÔ ÉÎÔÅÎÄÅÄ ɉÅȢÇȢ ÔÏ ÏÂÔÁÉÎ ÃÏÍÍÅÒÃÉÁÌ ÁÄÖÁÎÔÁÇÅÓȟ ÎÏÎȤÑÕÁÌÉПÉÅÄ 
communication of plant/equipment experience). To avoid this, two options can be utilized:

ɂ ȰÂÌÁÎËȱ ÓÕÃÈ ÄÁÔÁȠ

ɂ ÍÁËÅ ÓÕÃÈ ÄÁÔÁ ÁÎÏÎÙÍÏÕÓȢ

4ÈÅ ÌÁÔÔÅÒ ÃÁÎ ÂÅ ÁÃÈÉÅÖÅÄ ÂÙ ÄÅПÉÎÉÎÇ ÓÏÍÅ ÁÎÏÎÙÍÏÕÓ ÃÏÄÅÓ ÒÅÐÒÅÓÅÎÔÉÎÇ ÔÈÅ ÄÁÔÁ ÅÌÅÍÅÎÔ ×ÈÅÒÅ 
ÏÎÌÙ Á ÆÅ× ÁÕÔÈÏÒÉÚÅÄ ÐÅÒÓÏÎÓ ËÎÏ× ÔÈÅ ÃÏÎÖÅÒÓÉÏÎ ÂÅÔ×ÅÅÎ ÔÈÅ ÃÏÄÅÓ ÁÎÄ ÔÈÅ ÁÃÔÕÁÌ ÄÁÔÁȢ 4ÈÉÓ ÉÓ 
ÒÅÃÏÍÍÅÎÄÅÄ ÉÆ ÔÈÅÓÅ ÄÁÔÁ ПÉÅÌÄÓ ÁÒÅ ÅÓÓÅÎÔÉÁÌ ÆÏÒ ÔÈÅ ÄÁÔÁ ÔÁØÏÎÏÍÙȢ

)Ô ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÒÅÃÏÇÎÉÚÅ ÔÈÅ ÐÏÔÅÎÔÉÁÌ ÃÏÍÍÅÒÃÉÁÌ ÓÅÎÓÉÔÉÖÉÔÙ ÏÆ ÅØÃÈÁÎÇÉÎÇ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÏÔÈÅÒ 
ÐÅÒÆÏÒÍÁÎÃÅ ÄÁÔÁȢ #ÏÍÐÅÔÉÔÉÏÎ ÌÁ× ÐÒÏÈÉÂÉÔÓ ȰÃÏÌÌÅÃÔÉÖÅ ÂÏÙÃÏÔÔȱ ÁÇÒÅÅÍÅÎÔÓ ÏÒ ÁÒÒÁÎÇÅÍÅÎÔÓ ÂÅÔ×ÅÅÎ 
competitors where competitors agree not to deal with certain suppliers/contractors. A benchmarking 
ÓÔÕÄÙ ×ÈÅÒÅ ÃÏÍÐÅÔÉÔÏÒÓ ÅØÃÈÁÎÇÅ ÉÎÆÏÒÍÁÔÉÏÎ ÓÏ ÔÈÁÔ ÓÕÐÐÌÉÅÒÓȾÃÏÎÔÒÁÃÔÏÒÓ ÃÁÎ ÂÅ ȰÒÁÎËÅÄȱ ÉÎÃÕÒÓ 
Á ÒÅÁÌ ÒÉÓË ÔÈÁÔ ÔÈÅ ÐÁÒÔÉÅÓ ÔÏ ÔÈÅ ÂÅÎÃÈÍÁÒËÉÎÇ ÓÔÕÄÙ ×ÉÌÌ ÁÒÒÉÖÅ ÁÔ Á ÃÏÍÍÏÎ ÃÏÎÃÌÕÓÉÏÎ ÎÏÔ ÔÏ ÕÓÅ 
ÐÁÒÔÉÃÕÌÁÒ ÓÕÐÐÌÉÅÒÓȾÃÏÎÔÒÁÃÔÏÒÓ ÁÎÄ ÔÈÉÓ ÓÈÏÕÌÄ ÂÅ ÁÖÏÉÄÅÄȢ #ÏÌÌÅÃÔÉÖÅ ÂÏÙÃÏÔÔ ÁÒÒÁÎÇÅÍÅÎÔÓ ÁÒÅ 
violations of competition law and can leave individuals and companies exposed to criminal actions.

)Ô ÉÓ ÎÅÃÅÓÓÁÒÙȟ ÔÈÅÒÅÆÏÒÅȟ ÔÈÁÔ ÁÎÙ ÅØÃÈÁÎÇÅ ÃÏÍÐÌÉÅÓ ×ÉÔÈ ÔÈÅ ÎÁÔÉÏÎÁÌ ÁÎÄ ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÌÁ×Ó ÇÏÖÅÒÎÉÎÇ 
anti-competitive practices. Hence, it is recommended that prior to embarking upon such an exercise, 
ÃÌÁÒÉПÉÃÁÔÉÏÎ ÏÆ ÔÈÅ ÌÏÃÁÌ ÇÕÉÄÅÌÉÎÅÓ ÉÓ ÓÏÕÇÈÔ ÔÏ ÁÖÏÉÄ ÐÏÓÓÉÂÌÅ ÉÎÆÒÉÎÇÅÍÅÎÔȢ

Ɇ $ÁÔÁ ÓÅÃÕÒÉÔÙȡ 3ÙÓÔÅÍÁÔÉÚÅÄ ÏÐÅÒÁÔÉÏÎÁÌȤÅÑÕÉÐÍÅÎÔ ÐÅÒÆÏÒÍÁÎÃÅ ɉÉȢÅȢ ÑÕÁÌÉÔÙ 2- ÄÁÔÁ ÔÈÁÔ ÈÁÖÅ 
Á ÃÏÓÔ ÔÏ ÏÂÔÁÉÎɊ ÉÓ ÁÎ ÁÓÓÅÔ ÇÅÎÅÒÁÌÌÙ ÏÆ ÇÒÅÁÔ ÖÁÌÕÅȟ ÁÎÄ ÄÁÔÁ ÎÏÔ ÏÐÅÎ ÔÏ ÔÈÅ ÐÕÂÌÉÃ ÄÏÍÁÉÎ ÓÈÁÌÌ 
ÂÅ ÔÒÅÁÔÅÄ ×ÉÔÈ ÁÐÐÒÏÐÒÉÁÔÅ ÓÅÃÕÒÉÔÙ ÍÅÁÓÕÒÅÓ ÔÏ ÁÖÏÉÄ ÍÉÓÕÓÅ ÁÎÄ ÎÏÔ ÁÆÆÅÃÔ ÔÈÅ ÒÅÐÕÔÁÔÉÏÎ ÏÆ 
associated parties. This relates to storage of data (e.g. safe location), transmission of data (e.g. 
Internet), access to data for authorized users (e.g. password), etc.

 

22 © ISO 2016 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

--`,```,,,`,,,,,,,```,``,,,``,,,-`-`,,`,,`,`,,`---



 

ISO 14224:2016(E)

Ɇ 6ÁÌÕÅ ÏÆ ÄÁÔÁȡ )Î ÓÏÍÅ ÃÁÓÅÓȟ ÉÔ ÉÓ ÕÓÅÆÕÌ ÔÏ ÄÅПÉÎÅ Á ȰÖÁÌÕÅ ÍÅÁÓÕÒÅȱ ÆÏÒ ÁÎ ÁÍÏÕÎÔ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ 
ÄÁÔÁȢ 4ÈÉÓ ÃÁÎ ÂÅ ÔÈÅ ÃÁÓÅ ÉÎ ÊÏÉÎÔ ÉÎÄÕÓÔÒÙ ÐÒÏÊÅÃÔÓ ×ÈÅÒÅ ÓÅÖÅÒÁÌ ÃÏÎÔÒÉÂÕÔÏÒÓ ÁÒÅ ÓÕÐÐÏÓÅÄ ÔÏ 
ÃÏÎÔÒÉÂÕÔÅ ×ÉÔÈ ÁÎ ÅÑÕÁÌ ȰÖÁÌÕÅȱ ÏÆ ÄÁÔÁȢ 4×Ï ÁÐÐÒÏÁÃÈÅÓ ÍÁÙ ÂÅ ÕÓÅÄȡ

ɂ ÃÁÌÃÕÌÁÔÉÎÇ ÔÈÅ ÁÃÔÕÁÌ ÃÏÓÔ ÏÆ ÃÏÌÌÅÃÔÉÎÇ ÔÈÅ ÄÁÔÁȠ

ɂ ÖÁÌÕÅ ÔÈÅ ÄÁÔÁ ÂÙ ÃÏÍÂÉÎÉÎÇ ÔÈÅ ÐÏÐÕÌÁÔÉÏÎ ×ÉÔÈ ÁÇÇÒÅÇÁÔÅÄ ÓÕÒÖÅÉÌÌÁÎÃÅ ÔÉÍÅȢ

!ÌÔÈÏÕÇÈ ÍÁÎÙ ÐÌÁÎÔ Ï×ÎÅÒÓ ÈÁÖÅ ÉÍÐÒÏÖÅÄ ÔÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÔÈÅÉÒ ÏÐÅÒÁÔÉÎÇ ÆÁÃÉÌÉÔÉÅÓȟ ÌÏÓÔ ÐÒÏÄÕÃÔÉÏÎ 
ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÃÏÓÔÓ ÆÒÏÍ ÐÏÏÒ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÓÔÉÌÌ ÒÅÐÒÅÓÅÎÔ Á ÈÉÇÈ ÁÎÎÕÁÌ ÉÎÄÕÓÔÒÉÁÌ ÃÏÓÔȢ 
%ÖÅÎ ÔÈÏÕÇÈ ÍÏÓÔ ÆÁÉÌÕÒÅ ÅÖÅÎÔÓ ÁÒÅ ÎÏÔ ÃÁÔÁÓÔÒÏÐÈÉÃȟ ÉÎÃÒÅÁÓÅÄ ÃÌÁÒÉÔÙ ÁÓ ÔÏ ÔÈÅ ÃÁÕÓÅÓ ÏÆ ÆÁÉÌÕÒÅ ÅÖÅÎÔÓ 
ÉÓ ËÅÙ ÔÏ ÐÒÉÏÒÉÔÉÚÉÎÇ ÁÎÄ ÉÍÐÌÅÍÅÎÔÉÎÇ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎÓȢ 4ÈÉÓ ÒÅÓÕÌÔÓ ÉÎ ÓÕÓÔÁÉÎÁÂÌÅ 
ÉÍÐÒÏÖÅÍÅÎÔÓ ÉÎ ÒÅÌÉÁÂÉÌÉÔÙȟ ÌÅÁÄÉÎÇ ÔÏ ÉÍÐÒÏÖÅÄ ÐÒÏПÉÔÁÂÉÌÉÔÙ ÁÎÄ ÓÁÆÅÔÙȢ

"ÅÎÅПÉÔÓ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÁÎÁÌÙÓÉÓ ÁÒÅ ×ÉÄÅȤÒÁÎÇÉÎÇȟ ÉÎÃÌÕÄÉÎÇ ÔÈÅ ÏÐÐÏÒÔÕÎÉÔÙ ÔÏ ÏÐÔÉÍÉÚÅ ÔÈÅ ÔÉÍÉÎÇ 
ÏÆ ÅÑÕÉÐÍÅÎÔ ÏÖÅÒÈÁÕÌÓ ÁÎÄ ÉÎÓÐÅÃÔÉÏÎÓȟ ÔÈÅ ÃÏÎÔÅÎÔ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÐÒÏÃÅÄÕÒÅÓȟ ÁÓ ×ÅÌÌ ÁÓ ÔÈÅ ÌÉÆÅ ÃÙÃÌÅ 
ÃÏÓÔÉÎÇ ÏÆ ÓÐÁÒÉÎÇ ÁÎÄ ÕÐÇÒÁÄÅ ÐÒÏÇÒÁÍÍÅÓ ÉÎ ÏÐÅÒÁÔÉÎÇ ÆÁÃÉÌÉÔÉÅÓ ×ÏÒÌÄȤ×ÉÄÅȢ /ÔÈÅÒ ÂÅÎÅПÉÔÓ ÒÅÓÕÌÔÉÎÇ 
ÆÒÏÍ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÁÎÁÌÙÓÉÓ ÏÆ 2- ÄÁÔÁ ÉÎÃÌÕÄÅ ÉÍÐÒÏÖÅÍÅÎÔÓ ÉÎ ÄÅÃÉÓÉÏÎȤÍÁËÉÎÇȟ ÒÅÄÕÃÔÉÏÎÓ ÉÎ 
catastrophic failures, reduced environmental impacts, more effective benchmarking and trending 
ÏÆ ÐÅÒÆÏÒÍÁÎÃÅȟ ÁÎÄ ÉÎÃÒÅÁÓÅÄ ÐÒÏÃÅÓÓ ÕÎÉÔ ÁÖÁÉÌÁÂÉÌÉÔÙȢ 4ÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÅØÃÈÁÎÇÅ ÐÒÉÎÃÉÐÌÅÓ 
outlined in this International Standard require the production assurance given in ISO 20815:2008, 
4ÁÂÌÅ ς ɉÅȢÇȢ ȰÐÅÒÆÏÒÍÁÎÃÅ ÄÁÔÁ ÔÒÁÃËÉÎÇ ÁÎÄ ÁÎÁÌÙÓÉÓȱɊȢ

)ÍÐÒÏÖÅÍÅÎÔ ÏÆ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÉÓ ÄÅÐÅÎÄÅÎÔ ÏÎ ÅØÐÅÒÉÅÎÃÅÓ ÆÒÏÍ ÒÅÁÌȤÌÉÆÅ ÕÓÁÇÅȢ 4ÈÅ ÃÏÌÌÅÃÔÉÏÎȟ 
ÁÎÁÌÙÓÉÓ ÁÎÄ ÆÅÅÄÂÁÃË ÏÆ ÐÅÒÆÏÒÍÁÎÃÅ ÄÁÔÁ ÔÏ ÅÑÕÉÐÍÅÎÔ ÄÅÓÉÇÎÅÒÓ ÁÎÄ ÍÁÎÕÆÁÃÔÕÒÅÒÓ ÁÒÅȟ ÔÈÅÒÅÆÏÒÅȟ 
ÐÁÒÁÍÏÕÎÔȢ !ÌÓÏȟ ×ÈÅÎ ÐÕÒÃÈÁÓÉÎÇ ÎÅ× ÅÑÕÉÐÍÅÎÔȟ 2- ÄÁÔÁ ÁÒÅ ËÅÙ ÐÁÒÁÍÅÔÅÒÓ ÔÏ ÔÁËÅ ÉÎÔÏ ÁÃÃÏÕÎÔȢ

)Î ÏÒÄÅÒ ÔÏ ÍÅÒÇÅ ÄÁÔÁ ÆÒÏÍ ÓÅÖÅÒÁÌ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔÓȟ ÐÌÁÎÔÓ ÏÒ ÁÃÒÏÓÓ ÁÎ ÉÎÄÕÓÔÒÙ ÁÒÅÎÁȟ ÉÔ ÉÓ ÒÅÑÕÉÒÅÄ 
that parties agree on what data are useful to collect and exchange and that those data are contained in 
a compatible format.

2ÅÃÅÎÔÌÙȟ ÓÅÖÅÒÁÌ ÎÁÔÉÏÎÓ ×ÉÔÈ ÏÉÌ ÁÎÄ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ÈÁÖÅ ÉÓÓÕÅÄ ÒÅÇÕÌÁÔÉÏÎÓ ÒÅÑÕÉÒÉÎÇ ÔÈÅ ÃÏÍÐÁÎÉÅÓ 
ÔÏ ÈÁÖÅ Á ÓÙÓÔÅÍ ÆÏÒ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎȟ ÁÎÁÌÙÓÉÓ ÁÎÄ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎ ÏÆ ÃÏÒÒÅÃÔÉÖÅ ÁÎÄ ÐÒÅÖÅÎÔÉÖÅ ÁÃÔÉÏÎÓȟ 
ÉÎÃÌÕÄÉÎÇ ÉÍÐÒÏÖÅÍÅÎÔ ÏÆ ÓÙÓÔÅÍÓ ÁÎÄ ÅÑÕÉÐÍÅÎÔȢ 3ÏÍÅ ÏÆ ÔÈÅÓÅ ÒÅÇÕÌÁÔÉÏÎÓ ÒÅÆÅÒ ÔÏ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
Standards, including this International Standard.

#ÏÌÌÅÃÔÉÎÇ 2- ÄÁÔÁ ÉÓ ÃÏÓÔÌÙ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÈÁÔ ÔÈÉÓ ÅÆÆÏÒÔ ÂÅ ÂÁÌÁÎÃÅÄ ÁÇÁÉÎÓÔ ÔÈÅ 
ÉÎÔÅÎÄÅÄ ÕÓÅ ÁÎÄ ÂÅÎÅПÉÔÓȢ #ÏÍÍÏÎÌÙ ÏÎÅ ×ÏÕÌÄ ÓÅÌÅÃÔ ÅÑÕÉÐÍÅÎÔ ÆÏÒ 2- ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ×ÈÅÒÅ ÔÈÅ 
ÃÏÎÓÅÑÕÅÎÃÅÓ ÏÆ ÆÁÉÌÕÒÅÓ ÈÁÖÅ ÁÎ ÉÍÐÁÃÔ ÏÎ ÓÁÆÅÔÙȟ ÐÒÏÄÕÃÔÉÏÎȟ ÅÎÖÉÒÏÎÍÅÎÔ ÏÒ ÈÉÇÈ ÒÅÐÁÉÒȾÒÅÐÌÁÃÅÍÅÎÔ 
cost as indicated below.

! ÔÙÐÉÃÁÌ ÆÅÅÄÂÁÃË ÌÏÏÐ ÆÏÒ ÐÏÔÅÎÔÉÁÌ ÕÓÅÓ ÏÆ ÄÁÔÁ ÁÎÄ ÄÅÓÃÒÉÂÉÎÇ Á ÃÏÎÔÉÎÕÏÕÓ ÉÍÐÒÏÖÅÍÅÎÔ ÐÒÏÃÅÓÓ ÉÓ 
shown in Figure 1.
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Figure 1 — Typical feedback of analysis from collected reliability and maintenance data

)ÎÄÕÓÔÒÙ ÁÎÄ ÂÕÓÉÎÅÓÓ ÖÁÌÕÅ ÅÌÅÍÅÎÔÓ ÏÆ ÕÔÉÌÉÚÉÎÇ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÁÒÅ ÓÕÍÍÁÒÉÓÅÄ ÂÅÌÏ×ȡ

• economic aspects:

— cost-effective design to optimize CAPEX,

— cost-effective operation to optimize OPEX,

ɂ ÉÍÐÒÏÖÅÄ ÐÒÏПÉÔÁÂÉÌÉÔÙ ɉÒÅÄÕÃÅÄ ÒÅÖÅÎÕÅ ÌÏÓÓɊȟ

— LCC/whole-life management,

ɂ ÒÅÄÕÃÅÄ ÃÏÓÔ ÏÆ ÉÎÓÕÒÁÎÃÅȠ

• general aspects:

ɂ ȰÂÅÉÎÇ ÁÂÌÅ ÔÏ ÏÐÅÒÁÔÅȱ ɉÏÐÅÒÁÔÏÒÓÈÉÐ ÌÉÃÅÎÓÅɊȟ

— life extension of capital equipment,

ɂ ÉÍÐÒÏÖÅÄ ÐÒÏÄÕÃÔ ÑÕÁÌÉÔÙȟ

— better (data-based) equipment purchase,

ɂ ÂÅÔÔÅÒ ÒÅÓÏÕÒÃÅ ÐÌÁÎÎÉÎÇȠ

Ɇ ÓÁÆÅÔÙ ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÁÓÐÅÃÔÓȡ

ɂ ÉÍÐÒÏÖÅÄ ÐÅÒÓÏÎÎÅÌ ÓÁÆÅÔÙȟ

— reduced catastrophic failures,

— reduced environmental impact,

ɂ ÉÍÐÒÏÖÅÍÅÎÔ ÏÆ ÓÁÆÅÔÙ ÐÒÏÃÅÄÕÒÅÓ ÁÎÄ ÒÅÇÕÌÁÔÉÏÎÓ ɉÅȢÇȢ ÅØÔÅÎÄ ÔÅÓÔ ÉÎÔÅÒÖÁÌ ÂÁÓÅÄ ÏÎ 2- 
performance),

ɂ ÃÏÍÐÌÉÁÎÃÅ ×ÉÔÈ ÁÕÔÈÏÒÉÔÙ ÒÅÑÕÉÒÅÍÅÎÔÓȠ

Ɇ ÁÎÁÌÙÔÉÃÁÌȡ

ɂ ÈÉÇÈÅÒȤÑÕÁÌÉÔÙ ÄÁÔÁȟ

— larger population of data,

— improved decision-making,
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ɂ ÒÅÄÕÃÅÄ ÕÎÃÅÒÔÁÉÎÔÙ ÉÎ ÄÅÃÉÓÉÏÎȤÍÁËÉÎÇȟ

ɂ ÑÕÁÌÉПÉÅÄ ÂÅÎÃÈÍÁÒËÉÎÇȟ

— exchange of experience in industrial collaboration,

ɂ ÃÒÅÁÔÉÏÎ ÏÆ Á ÃÏÍÍÏÎ ȰÒÅÌÉÁÂÉÌÉÔÙȱ ÌÁÎÇÕÁÇÅ ɉÕÎÄÅÒÓÔÁÎÄÉÎÇȟ ÖÁÒÉÏÕÓ ÄÉÓÃÉÐÌÉÎÅÓɊȟ

ɂ ÖÅÒÉПÉÃÁÔÉÏÎ ÏÆ ÁÎÁÌÙÓÉÓ ÔÅÃÈÎÉÑÕÅÓȟ

ɂ ÂÅÔÔÅÒ ÐÒÅÄÉÃÔÁÂÉÌÉÔÙȟ

ɂ ÂÁÓÉÓ ÆÏÒ Á ÒÉÓËȤÂÁÓÅÄ ÉÎÓÐÅÃÔÉÏÎ ÁÎÄ ÒÅÌÉÁÂÉÌÉÔÙȤÁÖÁÉÌÁÂÉÌÉÔÙȤÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÓÔÕÄÉÅÓȢ

7 Quality of data

7.1 Obtaining quality data

#ÏÎПÉÄÅÎÃÅ ÉÎ ÔÈÅ ÃÏÌÌÅÃÔÅÄ 2- ÄÁÔÁȟ ÁÎÄ ÈÅÎÃÅ ÁÎÙ ÁÎÁÌÙÓÉÓȟ ÉÓ ÓÔÒÏÎÇÌÙ ÄÅÐÅÎÄÅÎÔ ÏÎ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÔÈÅ 
ÄÁÔÁ ÃÏÌÌÅÃÔÅÄȢ (ÉÇÈȤÑÕÁÌÉÔÙ ÄÁÔÁ ÁÒÅ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÔÈÅ ÆÏÌÌÏ×ÉÎÇȡ

ÁɊ ÃÏÍÐÌÅÔÅÎÅÓÓ ÏÆ ÄÁÔÁ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ ÓÐÅÃÉПÉÃÁÔÉÏÎȠ

ÂɊ ÃÏÍÐÌÉÁÎÃÅ ×ÉÔÈ ÄÅПÉÎÉÔÉÏÎÓ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÐÁÒÁÍÅÔÅÒÓȟ ÄÁÔÁ ÔÙÐÅÓ ÁÎÄ ÆÏÒÍÁÔÓȠ

ÃɊ ÁÃÃÕÒÁÔÅ ÉÎÐÕÔȟ ÔÒÁÎÓÆÅÒȟ ÈÁÎÄÌÉÎÇ ÁÎÄ ÓÔÏÒÁÇÅ ÏÆ ÄÁÔÁ ɉÍÁÎÕÁÌÌÙ ÏÒ ÅÌÅÃÔÒÏÎÉÃɊȠ

ÄɊ ÓÕÆПÉÃÉÅÎÔ ÐÏÐÕÌÁÔÉÏÎ ÁÎÄ ÁÄÅÑÕÁÔÅ ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ÔÏ ÇÉÖÅ ÓÔÁÔÉÓÔÉÃÁÌ ÃÏÎПÉÄÅÎÃÅȠ

e) relevance of the data to the need of the users.

7.1.2 Planning measures

The following measures shall be emphasized before the data collection process starts.

ɂ $ÅПÉÎÅ ÔÈÅ ÏÂÊÅÃÔÉÖÅ ÆÏÒ ÃÏÌÌÅÃÔÉÎÇ ÔÈÅ ÄÁÔÁ ÉÎ ÏÒÄÅÒ ÔÏ ÃÏÌÌÅÃÔ ÄÁÔÁ ÒÅÌÅÖÁÎÔ ÆÏÒ ÔÈÅ ÉÎÔÅÎÄÅÄ ÕÓÅȢ 
%ØÁÍÐÌÅÓ ÏÆ ÁÎÁÌÙÓÅÓ ×ÈÅÒÅ ÓÕÃÈ ÄÁÔÁ ÍÁÙ ÂÅ ÕÓÅÄ ÁÒÅ ÑÕÁÎÔÉÔÁÔÉÖÅ ÒÉÓË ÁÎÁÌÙÓÉÓ ɉ12!ɊȠ ÒÅÌÉÁÂÉÌÉÔÙȟ 
ÁÖÁÉÌÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÁÎÁÌÙÓÉÓ ɉ2!-ɊȠ ÒÅÌÉÁÂÉÌÉÔÙȤÃÅÎÔÒÅÄ ÍÁÉÎÔÅÎÁÎÃÅ ɉ2#-ɊȠ ÌÉÆÅ ÃÙÃÌÅ 
ÃÏÓÔ ɉ,##ɊȠ ÓÁÆÅÔÙ ÉÎÔÅÇÒÉÔÙ ÌÅÖÅÌ ɉ3),Ɋ ÁÎÁÌÙÓÉÓȢ ɉ3ÅÅ ÁÌÓÏ !ÎÎÅØ $ȢɊ

ɂ )ÎÖÅÓÔÉÇÁÔÅ ÔÈÅ ÓÏÕÒÃÅɉÓɊ ÏÆ ÔÈÅ ÄÁÔÁ ÔÏ ÅÎÓÕÒÅ ÔÈÁÔ ÒÅÌÅÖÁÎÔ ÄÁÔÁ ÏÆ ÓÕÆПÉÃÉÅÎÔ ÑÕÁÌÉÔÙ ÁÒÅ ÁÖÁÉÌÁÂÌÅȢ 
3ÏÕÒÃÅÓ ÃÏÖÅÒ ÉÎÖÅÎÔÏÒÙȾÔÅÃÈÎÉÃÁÌ ÅÑÕÉÐÍÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎȟ 2- ÅÖÅÎÔ ÄÁÔÁ ÁÎÄ ÁÓÓÏÃÉÁÔÅÄ ÐÌÁÎÔ 
impacts.

ɂ $ÅПÉÎÅ ÔÈÅ ÔÁØÏÎÏÍÉÃÁÌ ÉÎÆÏÒÍÁÔÉÏÎ ÔÏ ÂÅ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÅ ÄÁÔÁÂÁÓÅ ÆÏÒ ÅÁÃÈ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ɉÓÅÅ 
Clause 8).

ɂ )ÄÅÎÔÉÆÙ ÔÈÅ ÉÎÓÔÁÌÌÁÔÉÏÎ ÄÁÔÅȟ ÐÏÐÕÌÁÔÉÏÎ ÁÎÄ ÏÐÅÒÁÔÉÎÇ ÐÅÒÉÏÄɉÓɊ ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÆÒÏÍ ×ÈÉÃÈ 
data can be collected.

ɂ $ÅПÉÎÅ ÔÈÅ ÂÏÕÎÄÁÒÉÅÓ ÆÏÒ ÅÁÃÈ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÉÎÄÉÃÁÔÉÎÇ ×ÈÁÔ 2- ÄÁÔÁ ÁÒÅ ÔÏ ÂÅ ÃÏÌÌÅÃÔÅÄ ɉÓÅÅ 
Clause 8).

ɂ !ÐÐÌÙ Á ÕÎÉÆÏÒÍ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÆÁÉÌÕÒÅ ÁÎÄ Á ÍÅÔÈÏÄ ÏÆ ÃÌÁÓÓÉÆÙÉÎÇ ÆÁÉÌÕÒÅÓ ɉÓÅÅ #ÌÁÕÓÅ ωɊȢ

ɂ !ÐÐÌÙ Á ÕÎÉÆÏÒÍ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÉÅÓ ÁÎÄ Á ÍÅÔÈÏÄ ÏÆ ÃÌÁÓÓÉÆÙÉÎÇ ÍÁÉÎÔÅÎÁÎÃÅÓ ɉÓÅÅ 
Clause 9).
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ɂ $ÅПÉÎÅ ÔÈÅ ÃÈÅÃËÓ ÕÓÅÄ ÉÎ ÄÁÔÁ ÑÕÁÌÉÔÙ ÖÅÒÉПÉÃÁÔÉÏÎ ɉÓÅÅ χȢρȢσ ÁÎÄ χȢρȢωɊȢ !Ô Á ÍÉÎÉÍÕÍȟ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ 
ÓÈÁÌÌ ÂÅ ÖÅÒÉПÉÅÄȢ

1) The origin of the data is documented and traceable.

ςɊ 4ÈÅ ÄÁÔÁ ÏÒÉÇÉÎÁÔÅ ÆÒÏÍ ÓÉÍÉÌÁÒ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅȟ ÔÅÃÈÎÏÌÏÇÙ ÁÎÄ ÏÐÅÒÁÔÉÎÇ ÃÏÎÄÉÔÉÏÎÓȢ

3) The equipment is relevant for the purpose (e.g. not outdated models).

τɊ 4ÈÅ ÄÁÔÁ ÃÏÍÐÌÙ ×ÉÔÈ ÄÅПÉÎÉÔÉÏÎÓ ÁÎÄ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÒÕÌÅÓ ɉÅȢÇȢ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÆÁÉÌÕÒÅɊȢ

υɊ 2ÅÃÏÒÄÅÄ ÆÁÉÌÕÒÅÓ ÁÒÅ ×ÉÔÈÉÎ ÔÈÅ ÄÅПÉÎÅÄ ÅÑÕÉÐÍÅÎÔ ÂÏÕÎÄÁÒÙ ÁÎÄ ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄȢ

φɊ 4ÈÅ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÃÏÎÓÉÓÔÅÎÔ ɉÅȢÇȢ ÃÏÎÓÉÓÔÅÎÃÙ ÂÅÔ×ÅÅÎ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÁÎÄ ÆÁÉÌÕÒÅ ÉÍÐÁÃÔɊȢ

7) Data are registered in the correct format.

ψɊ 3ÕÆПÉÃÉÅÎÔ ÄÁÔÁ ÁÒÅ ÃÏÌÌÅÃÔÅÄ ÔÏ ÇÉÖÅ ÁÃÃÅÐÔÁÂÌÅ ÓÔÁÔÉÓÔÉÃÁÌ ÃÏÎПÉÄÅÎÃÅȟ ÅȢÇȢ ÎÏÔ ÂÉÁÓÅÄ ÂÙ ÏÕÔÌÉÅÒÓȢ 
ɉ3ÅÅ ÒÅÃÏÍÍÅÎÄÁÔÉÏÎÓ ÆÏÒ ÃÁÌÃÕÌÁÔÉÎÇ ÃÏÎПÉÄÅÎÃÅ ÌÉÍÉÔÓ ÉÎ #ȢσȢςȢɊ

9) Operating and maintenance personnel are consulted to validate the data.

ɂ $ÅПÉÎÅ Á ÐÒÉÏÒÉÔÙ ÌÅÖÅÌ ÆÏÒ ÔÈÅ ÃÏÍÐÌÅÔÅÎÅÓÓ ÏÆ ÄÁÔÁ ÂÙ Á ÓÕÉÔÁÂÌÅ ÍÅÔÈÏÄȢ /ÎÅ ÍÅÔÈÏÄ ÏÆ ×ÅÉÇÈÔÉÎÇ 
ÔÈÅ ÉÍÐÏÒÔÁÎÃÅ ÏÆ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ÄÁÔÁ ÔÏ ÂÅ ÃÏÌÌÅÃÔÅÄ ÉÓ ÂÙ ÕÓÉÎÇ ÔÈÒÅÅ ÃÌÁÓÓÅÓ ÏÆ ÉÍÐÏÒÔÁÎÃÅ ÉÎ 
ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÃÌÁÓÓÉПÉÃÁÔÉÏÎȡ

ɂ ()'(ȡ ÃÏÍÐÕÌÓÏÒÙ ÄÁÔÁ ɉÃÏÖÅÒÁÇÅ Ђ ρππ ϷɊ

ɂ -%$)5-ȡ ÈÉÇÈÌÙ ÄÅÓÉÒÁÂÌÅ ÄÁÔÁ ɉÃÏÖÅÒÁÇÅ Є ψυ ϷɊ

ɂ ,/7ȡ ÄÅÓÉÒÁÂÌÅ ÄÁÔÁ ɉÃÏÖÅÒÁÇÅ Є υπ ϷɊ

ɂ $ÅПÉÎÅ ÔÈÅ ÌÅÖÅÌ ÏÆ ÄÅÔÁÉÌ ÏÆ 2- ÄÁÔÁ ÒÅÐÏÒÔÅÄ ÁÎÄ ÃÏÌÌÅÃÔÅÄ ÁÎÄ ÌÉÎË ÉÔ ÃÌÏÓÅÌÙ ÔÏ ÔÈÅ ÐÒÏÄÕÃÔÉÏÎ ÁÎÄ 
ÓÁÆÅÔÙ ÉÍÐÏÒÔÁÎÃÅ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔȢ "ÁÓÅ ÐÒÉÏÒÉÔÉÚÁÔÉÏÎ ÏÎ ÓÁÆÅÔÙȟ ÐÒÏÄÕÃÔÉÏÎ ÐÅÒÆÏÒÍÁÎÃÅ ÁÎÄȾÏÒ 
ÏÔÈÅÒ ÓÅÖÅÒÉÔÙ ÍÅÁÓÕÒÅÓȢ

— Prepare a plan for the data collection process (see 7.2), e.g. schedules, milestones, data collection 
sequence for installations and equipment units, surveillance periods to be covered (see 8.3.1), etc.

— Plan how the data will be assembled and reported and devise a method for transferring the data 
ÆÒÏÍ ÔÈÅ ÄÁÔÁ ÓÏÕÒÃÅ ÔÏ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÂÁÎË ÕÓÉÎÇ ÁÎÙ ÓÕÉÔÁÂÌÅ ÍÅÔÈÏÄ ɉÓÅÅ χȢςɊȢ

— Train, motivate and organize the data collection personnel, e.g. interpretation of sources, 
equipment know-how, software tools, involvement of operating personnel and equipment experts, 
ÕÎÄÅÒÓÔÁÎÄÉÎÇȾ ÅØÐÅÒÉÅÎÃÅ ÉÎ ÁÎÁÌÙÓÉÓ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ 2- ÄÁÔÁȟ ÅÔÃȢ %ÎÓÕÒÅ ÔÈÁÔ ÔÈÅÙ ÈÁÖÅ ÁÎ ÉÎȤ
depth understanding of the equipment, its operating conditions, this International Standard and the 
ÒÅÑÕÉÒÅÍÅÎÔÓ ÇÉÖÅÎ ÆÏÒ ÄÁÔÁ ÑÕÁÌÉÔÙȢ

ɂ -ÁËÅ Á ÐÌÁÎ ÆÏÒ ÑÕÁÌÉÔÙ ÁÓÓÕÒÁÎÃÅ ÏÆ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÃÅÓÓ ÁÎÄ ÉÔÓ ÄÅÌÉÖÅÒÁÂÌÅÓȢ 4ÈÉÓ ÓÈÁÌÌȟ 
ÁÓ Á ÍÉÎÉÍÕÍȟ ÉÎÃÌÕÄÅ ÐÒÏÃÅÄÕÒÅÓ ÆÏÒ ÑÕÁÌÉÔÙ ÃÏÎÔÒÏÌ ÏÆ ÔÈÅ ÄÁÔÁ ÁÎÄ ÒÅÃÏÒÄÉÎÇ ÁÎÄ ÃÏÒÒÅÃÔÉÎÇ 
deviations (see 7.1.3).

ɂ )Ô ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÏ ÃÁÒÒÙ ÏÕÔ Á ÃÏÓÔȤÂÅÎÅПÉÔ ÁÎÁÌÙÓÉÓ ÏÆ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÂÙ ÒÕÎÎÉÎÇ Á ÐÉÌÏÔ 
ÅØÅÒÃÉÓÅ ÂÅÆÏÒÅ ÔÈÅ ÍÁÉÎ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÈÁÓÅ ÉÓ ÓÔÁÒÔÅÄ ÁÎÄ ÔÏ ÒÅÖÉÓÅ ÔÈÅ ÐÌÁÎ ÉÆ ÎÅÃÅÓÓÁÒÙȢ

ɂ 2ÅÖÉÅ× ÔÈÅ ÐÌÁÎÎÉÎÇ ÍÅÁÓÕÒÅÓ ÁÆÔÅÒ Á ÐÅÒÉÏÄ ÏÆ ÕÓÉÎÇ ÔÈÅ ÓÙÓÔÅÍ ɉÓÅÅ χȢςȢσɊȢ

$ÕÒÉÎÇ ÁÎÄ ÁÆÔÅÒ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÅØÅÒÃÉÓÅȟ ÁÎÁÌÙÓÅ ÔÈÅ ÄÁÔÁ ÔÏ ÖÅÒÉÆÙ ÃÏÎÓÉÓÔÅÎÃÙȟ ÒÅÁÓÏÎÁÂÌÅ 
distributions, proper codes and correct interpretations in accordance with the planning measures (see 
χȢρȢςɊȢ 4ÈÉÓ ÖÅÒÉПÉÃÁÔÉÏÎȤÏÆȤÑÕÁÌÉÔÙ ÐÒÏÃÅÓÓ ÓÈÁÌÌ ÂÅ ÄÏÃÕÍÅÎÔÅÄ ÁÎÄ ÍÁÙ ÖÁÒÙ ÄÅÐÅÎÄÉÎÇ ÏÎ ×ÈÅÔÈÅÒ 
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ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÉÓ ÆÏÒ Á ÓÉÎÇÌÅ ÐÌÁÎÔ ÏÒ ÉÎÖÏÌÖÅÓ ÓÅÖÅÒÁÌ ÃÏÍÐÁÎÙ ÏÒ ÉÎÄÕÓÔÒÙ ÆÁÃÉÌÉÔÉÅÓȢ 7ÈÅÎ ÍÅÒÇÉÎÇ 
ÉÎÄÉÖÉÄÕÁÌ ÄÁÔÁÂÁÓÅÓȟ ÉÔ ÉÓ ÉÍÐÅÒÁÔÉÖÅ ÔÈÁÔ ÅÁÃÈ ÄÁÔÁ ÒÅÃÏÒÄ ÈÁÓ Á ÕÎÉÑÕÅ ÉÄÅÎÔÉПÉÃÁÔÉÏÎȢ

!ÓÓÅÓÓ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÄÁÔÁ ÂÅÉÎÇ ÃÏÌÌÅÃÔÅÄ ÁÓ ÅÁÒÌÙ ÁÓ ÆÅÁÓÉÂÌÅ ÉÎ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÃÅÓÓ ÉÎ ÁÃÃÏÒÄÁÎÃÅ 
×ÉÔÈ ÔÈÅ ÐÌÁÎÎÉÎÇ ÍÅÁÓÕÒÅÓ ɉÓÅÅ χȢρȢςɊȢ ! ÓÕÉÔÁÂÌÅ ÐÒÏÃÅÄÕÒÅ ÉÓ ÁÎ ÁÓÓÅÓÓÍÅÎÔ ÂÙ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÏÒȟ ×ÈÏ 
ÓÈÁÌÌ ÂÅ ÐÒÏÖÉÄÅÄ ×ÉÔÈ ÇÕÉÄÅÌÉÎÅÓ ÆÏÒ ×ÈÁÔ ÑÕÁÌÉÔÙ ÍÅÁÓÕÒÅÓ ÓÈÏÕÌÄ ÂÅ ÆÏÃÕÓÅÄ ÏÎ ÉÎ ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ 
ÔÈÅ ÐÌÁÎÎÉÎÇ ÍÅÁÓÕÒÅÓȢ 4ÈÅ ÍÁÉÎ ÏÂÊÅÃÔÉÖÅ ÏÆ ÔÈÉÓ ÅÁÒÌÙ ÁÓÓÅÓÓÍÅÎÔ ÉÓ ÔÏ ÌÏÏË ÆÏÒ ÁÎÙ ÐÒÏÂÌÅÍÓ ÔÈÁÔ 
ÒÅÑÕÉÒÅ ÔÈÅ ÐÌÁÎÎÉÎÇ ÍÅÁÓÕÒÅÓ ÔÏ ÂÅ ÉÍÍÅÄÉÁÔÅÌÙ ÒÅÖÉÓÅÄ ÔÏ ÁÖÏÉÄ ÕÎÁÃÃÅÐÔÁÂÌÅ ÄÁÔÁ ÂÅÉÎÇ ÃÏÌÌÅÃÔÅÄȢ

0ÅÒÓÏÎÎÅÌ ÏÔÈÅÒ ÔÈÁÎ ÔÈÏÓÅ ÈÁÖÉÎÇ ÃÏÌÌÅÃÔÅÄ ÔÈÅ ÄÁÔÁ ÓÈÁÌÌ ÖÅÒÉÆÙ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÅÁÃÈ ÉÎÄÉÖÉÄÕÁÌ ÄÁÔÁ 
ÒÅÃÏÒÄ ÁÎÄ ÔÈÅ ÏÖÅÒÁÌÌ ÒÅÌÉÁÂÉÌÉÔÙ ÐÁÔÔÅÒÎ ÒÅПÌÅÃÔÅÄ ÂÙ ÔÈÅ ÓÕÍ ÏÆ ÉÎÄÉÖÉÄÕÁÌ ÅÖÅÎÔÓ ÉÎ ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ 
the planning measures (see 7.1.2).

7.1.4 Limitations and problems

3ÏÍÅ ÏÆ ÔÈÅ ÐÒÏÂÌÅÍÓ ÁÎÄ ÌÉÍÉÔÁÔÉÏÎÓ ÔÏ ÂÅ Á×ÁÒÅ ÏÆȟ ×ÈÅÎ ÏÂÔÁÉÎÉÎÇ ÑÕÁÌÉÔÙ ÄÁÔÁ ÁÒÅ ÓÕÍÍÁÒÉÚÅÄ ÉÎ 
Table 1.

Table 1 — Problems, limitations and storage

Issue Challenges
Source The data source can lack the required data and the source information can be spread over 

ÓÅÖÅÒÁÌ ÄÉÆÆÅÒÅÎÔ ÓÙÓÔÅÍÓ ɉÃÏÍÐÕÔÅÒÓȟ ПÉÌÅÓȟ ÂÏÏËÓȟ ÄÒÁ×ÉÎÇÓɊȢ )Ô ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÏ ÃÁÒÅÆÕÌÌÙ 
ÅÖÁÌÕÁÔÅ ÔÈÉÓ ÁÓÐÅÃÔ ÉÎ ÔÈÅ ÐÌÁÎÎÉÎÇ ÍÅÁÓÕÒÅÓ ɉÓÅÅ χȢρȢςɊ ÉÎ ÏÒÄÅÒ ÔÏ ÁÓÓÅÓÓ ÄÁÔÁ ÑÕÁÌÉÔÙȟ ÃÏÌ-
lection method and cost.

Interpretation #ÏÍÍÏÎÌÙȟ ÄÁÔÁ ÁÒÅ ÃÏÍÐÉÌÅÄ ÆÒÏÍ ÔÈÅ ÓÏÕÒÃÅ ÉÎÔÏ Á ÓÔÁÎÄÁÒÄÉÚÅÄ ÆÏÒÍÁÔ ɉÄÁÔÁÂÁÓÅɊȢ )Î ÔÈÉÓ 
ÐÒÏÃÅÓÓȟ ÔÈÅ ÓÏÕÒÃÅ ÄÁÔÁ ÃÁÎ ÂÅ ÉÎÔÅÒÐÒÅÔÅÄ ÄÉÆÆÅÒÅÎÔÌÙ ÂÙ ÖÁÒÉÏÕÓ ÉÎÄÉÖÉÄÕÁÌÓȢ #ÏÒÒÅÃÔ ÄÅПÉÎÉ-
ÔÉÏÎÓȟ ÔÒÁÉÎÉÎÇ ÁÎÄ ÑÕÁÌÉÔÙ ÃÈÅÃËÓ ÃÁÎ ÒÅÄÕÃÅ ÔÈÉÓ ÐÒÏÂÌÅÍ ɉÓÅÅ χȢρȢςɊȢ

Data format 4ÈÅ ÕÓÅ ÏÆ ÃÏÄÅÄ ПÉÅÌÄÓ ÉÓ ÆÕÎÄÁÍÅÎÔÁÌ ÔÏ ÅÎÓÕÒÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÅÆПÉÃÉÅÎÃÙ ÁÎÄ ÃÏÎÓÉÓÔÅÎÃÙ ÏÆ 
data entered (e.g. correct coding of a manufacturer). Free text should, however, be included in 
addition to codes to describe unexpected or unclear situations

Data collection 
method

-ÏÓÔ ÄÁÔÁ ÎÅÅÄÅÄ ÆÏÒ ÔÈÉÓ ÃÁÔÅÇÏÒÙ ÏÆ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÒÅ ÔÏÄÁÙ ÓÔÏÒÅÄ ÉÎ ÃÏÍÐÕÔÅÒÉÚÅÄ ÓÙÓÔÅÍÓ 
ɉÅȢÇȢ #--)3ɊȢ "Ù ÕÓÉÎÇ ÓÔÁÔÅȤÏÆȤÔÈÅȤÁÒÔ ÃÏÎÖÅÒÓÉÏÎ ÁÌÇÏÒÉÔÈÍÓ ÁÎÄ ÓÏÆÔ×ÁÒÅȟ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÏ 
ÔÒÁÎÓÆÅÒ ÄÁÔÁ ÁÍÏÎÇ ÄÉÆÆÅÒÅÎÔ ÃÏÍÐÕÔÅÒ ÄÁÔÁÂÁÓÅÓ ÉÎ Á ɉÓÅÍÉȤɊÁÕÔÏÍÁÔÅÄ ×ÁÙȟ ÔÈÅÒÅÂÙ ÓÁÖÉÎÇ ÃÏÓÔȢ

Competence and 
motivation

$ÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÉÎ ÔÈÅ ȰÎÏÒÍÁÌȱ ÍÁÎÕÁÌ ×ÁÙ ÃÁÎ ÂÅÃÏÍÅ Á ÒÅÐÅÔÉÔÉÖÅ ÁÎÄ ÔÅÄÉÏÕÓ ÅØÅÒÃÉÓÅȢ 
4ÈÅÒÅÆÏÒÅȟ ÔÁËÅ ÃÁÒÅ ÔÏ ÅÍÐÌÏÙ ÐÅÏÐÌÅ ×ÉÔÈ ÓÕÆПÉÃÉÅÎÔ ËÎÏ×ȤÈÏ× ÔÏ ÄÏ ÔÈÅ ÊÏÂÓȟ ÁÖÏÉÄ ÕÓÉÎÇ 
ÐÅÒÓÏÎÎÅÌ ×ÉÔÈ ÌÏ× ÃÏÍÐÅÔÅÎÃÅȾÅØÐÅÒÉÅÎÃÅȟ ÁÓ ÄÁÔÁ ÑÕÁÌÉÔÙ ÃÁÎ ÓÕÆÆÅÒȟ ÁÎÄ ПÉÎÄ ÍÅÁÓÕÒÅÓ ÔÏ 
ÓÔÉÍÕÌÁÔÅ ÔÈÅ 2- ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÓÔÁÆÆȟ ÅȢÇȢ ÂÙ ÔÒÁÉÎÉÎÇȟ ÄÏÉÎÇ ÐÌÁÎÔ ÖÉÓÉÔÓ ÁÎÄ ÉÎÖÏÌÖÉÎÇ ÔÈÅÍ 
ÉÎ ÄÁÔÁ ÁÎÁÌÙÓÅÓ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ ÒÅÓÕÌÔÓȢ /ÔÈÅÒ ÅØÁÍÐÌÅÓ ÁÒÅ ÆÅÅÄÂÁÃË ÏÎ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ 
ÒÅÓÕÌÔÓȟ ÉÎÖÏÌÖÅÍÅÎÔ ÉÎ 1! ÐÒÏÃÅÓÓÅÓȟ ÒÅÌÅÖÁÎÔ ÉÎÆÏÒÍÁÔÉÏÎ ПÉÅÌÄÓ ÉÎ ÆÁÃÉÌÉÔÙ #--)3 ÔÏ ÓÔÉÍÕÌÁÔÅ 
ÒÅÐÏÒÔÉÎÇ ÑÕÁÌÉÔÙȟ ÅÔÃȢ

7.2 Data collection process

7.2.1 Data sources

4ÈÅ ÆÁÃÉÌÉÔÙ #--)3 ÃÏÎÓÔÉÔÕÔÅÓ ÔÈÅ ÍÁÉÎ ÓÏÕÒÃÅ ÏÆ 2- ÄÁÔÁȢ 4ÈÅ ÑÕÁÌÉÔÙ ÏÆ ÔÈÅ ÄÁÔÁ ÔÈÁÔ ÃÁÎ ÂÅ ÒÅÔÒÉÅÖÅÄ 
ÆÒÏÍ ÔÈÉÓ ÓÏÕÒÃÅ ÉÓ ÄÅÐÅÎÄÅÎÔ ÏÎ ÔÈÅ ×ÁÙ 2- ÄÁÔÁ ÁÒÅ ÒÅÐÏÒÔÅÄ ÉÎ ÔÈÅ ПÉÒÓÔ ÐÌÁÃÅȢ 2ÅÐÏÒÔÉÎÇ ÏÆ 2- ÄÁÔÁ 
ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÓÈÁÌÌ ÂÅ ÁÌÌÏ×ÅÄ ÆÏÒ ÉÎ ÔÈÅ ÆÁÃÉÌÉÔÙ #--)3ȟ ÔÈÅÒÅÂÙ ÐÒÏÖÉÄÉÎÇ Á 
more consistent and sound basis for transferring RM data to equipment RM databases. Other sources 
ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ÃÁÎ ÂÅ ÓÐÒÅÁÄ ÁÃÒÏÓÓ ÓÅÖÅÒÁÌ ÄÉÆÆÅÒÅÎÔ ÓÙÓÔÅÍÓ ɉÃÏÍÐÕÔÅÒÓȟ ПÉÌÅÓȟ ÂÏÏËÓȟ ÄÒÁ×ÉÎÇÓɊȟ ÆÏÒ 
example, feedback on data collection results, involvement in QA processes. Adequate or proper use of 
ÉÎÆÏÒÍÁÔÉÏÎ ПÉÅÌÄÓ ÉÎ ÆÁÃÉÌÉÔÙ #--)3 ×ÉÌÌ ÓÔÉÍÕÌÁÔÅ ÒÅÐÏÒÔÉÎÇ ÑÕÁÌÉÔÙȟ ÅÔÃȢ

3ÕÃÈ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÃÒÅÁÔÅÓ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÓÏÕÒÃÅÓ ÆÏÒ ÖÁÒÉÏÕÓ ÁÐÐÌÉÃÁÔÉÏÎÓȟ ÁÓ ÃÌÁÓÓÉПÉÅÄ ÉÎ 4ÁÂÌÅ $Ȣυȡ

ρɊ ÇÅÎÅÒÉÃ ÄÁÔÁȠ

ςɊ ÏÐÅÒÁÔÏÒȾÃÏÍÐÁÎÙ ÓÐÅÃÉПÉÃ ÄÁÔÁȠ
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σɊ ÍÁÎÕÆÁÃÔÕÒÅÒ ÄÁÔÁȠ

τɊ ÅØÐÅÒÔ ÊÕÄÇÅÍÅÎÔȠ

5) human error data.

7.2.2 Data collection methods

4ÈÅ ÔÙÐÉÃÁÌ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÃÅÓÓ ÃÏÎÓÉÓÔÓ ÏÆ ÃÏÍÐÉÌÉÎÇ ÄÁÔÁ ÆÒÏÍ ÄÉÆÆÅÒÅÎÔ ÓÏÕÒÃÅÓ ÉÎÔÏ ÏÎÅ ÄÁÔÁÂÁÓÅ 
×ÈÅÒÅ ÔÈÅ ÔÙÐÅ ÁÎÄ ÔÈÅ ÆÏÒÍÁÔ ÏÆ ÔÈÅ ÄÁÔÁ ÁÒÅ ÐÒÅȤÄÅПÉÎÅÄȢ 4ÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÍÅÔÈÏÄ ÉÓ ÁÓ ÆÏÌÌÏ×ÓȢ

ÁɊ !ÄÄÒÅÓÓ ÁÌÌ ÔÈÅ ÄÁÔÁ ÓÏÕÒÃÅÓ ÔÈÁÔ ÁÒÅ ÁÖÁÉÌÁÂÌÅȟ ÁÎÄ ÅØÔÒÁÃÔ ÔÈÅ ÒÅÌÅÖÁÎÔ ȰÒÁ×ȱ ÄÁÔÁ ÉÎÔÏ ÁÎ 
ÉÎÔÅÒÍÅÄÉÁÔÅ ÓÔÏÒÁÇÅȢ )Æ ÔÈÅ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÃÏÎÔÁÉÎÅÄ ÉÎ Á ÃÏÍÐÕÔÅÒÉÚÅÄ ÄÁÔÁÂÁÓÅȟ ÕÓÅ ÁÎÙ ÓÕÉÔÁÂÌÅ 
ÍÅÔÈÏÄÓ ÆÏÒ ÅØÔÒÁÃÔÉÎÇ ÔÈÅ ÒÅÌÅÖÁÎÔ ÉÎÆÏÒÍÁÔÉÏÎȠ ÖÉÚȢ ÅØÔÒÁÃÔÉÏÎ ÏÆ ÔÁÒÇÅÔÅÄ ÉÎÆÏÒÍÁÔÉÏÎ ÂÙ ÓÐÅÃÉПÉÃ 
software methods or printing reports with desired information.

ÂɊ )ÎÔÅÒÐÒÅÔ ÔÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÁÎÄ ÔÒÁÎÓÌÁÔÅ ÉÔ ÉÎÔÏ ÔÈÅ ÔÙÐÅ ÁÎÄ ÆÏÒÍÁÔ ÄÅÓÉÒÅÄ ÆÏÒ ÔÈÅ ÔÁÒÇÅÔ ÄÁÔÁÂÁÓÅȢ 
)Î ÍÏÓÔ ÃÁÓÅÓȟ ÔÈÉÓ ÉÓ ÄÏÎÅ ÂÙ ÍÁÎÕÁÌ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎȢ

ÃɊ 4ÒÁÎÓÆÅÒ ÔÈÅ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ÓÏÕÒÃÅɉÓɊ ÔÏ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÂÁÎË ÕÓÉÎÇ ÁÎÙ ÓÕÉÔÁÂÌÅ ÍÅÔÈÏÄȢ 3ÕÉÔÁÂÌÅ 
ȰÏÆÆȤÔÈÅȤÓÈÅÌÆȱ ÓÏÆÔ×ÁÒÅ ÃÁÎ ÂÅ ÕÓÅÄ ÔÏ ÔÒÁÎÓÆÅÒ ÄÁÔÁ ÆÒÏÍ ÏÎÅ ÄÁÔÁÂÁÓÅ ÔÏ ÁÎÏÔÈÅÒ ×ÉÔÈ ÔÈÅ ÄÅÓÉÒÅÄ 
ȰÌÁÎÇÕÁÇÅȱ ÃÏÎÖÅÒÓÉÏÎ ÄÏÎÅ ÂÙ ÓÏÆÔ×ÁÒÅ ÁÌÇÏÒÉÔÈÍÓȢ 4ÈÉÓ ÉÓ ÏÎÌÙ ÆÅÁÓÉÂÌÅ ÁÓ ÌÏÎÇ ÁÓ Á ÃÏÎÖÅÒÓÉÏÎ 
ÁÌÇÏÒÉÔÈÍȟ ÓÕÆПÉÃÉÅÎÔÌÙ ÒÏÂÕÓÔ ÔÏ ÍÁËÅ Á ÃÏÎПÉÄÅÎÔ ÃÏÎÖÅÒÓÉÏÎȟ ÃÁÎ ÂÅ ÄÅПÉÎÅÄȢ 4ÈÅÓÅ ÍÅÔÈÏÄÓ ÄÏ 
ÒÅÑÕÉÒÅ ÓÏÍÅ ÅØÔÒÁ ÅÆÆÏÒÔ ÕÐÆÒÏÎÔ ÁÎÄȟ ÔÈÅÒÅÆÏÒÅȟ ÁÒÅ ÏÎÌÙ ÃÏÓÔȤÅÆÆÅÃÔÉÖÅ ÆÏÒ ÌÁÒÇÅ ÑÕÁÎÔÉÔÉÅÓ ÏÆ 
ÄÁÔÁ ÏÒ ÒÅÐÅÔÉÔÉÖÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÔÈÅ ÓÁÍÅ ÃÁÔÅÇÏÒÙȢ )Ô ÍÁÙ ÁÌÓÏ ÂÅ ÕÓÅÄ ÆÏÒ ÍÁÉÎÔÅÎÁÎÃÅ ×ÈÅÎ 
transferring data from one CMMIS to another.

ÄɊ $ÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÍÅÔÈÏÄÓ ÓÉÇÎÉПÉÃÁÎÔÌÙ ÉÍÐÁÃÔ ÔÈÅ ÃÏÓÔȤÂÅÎÅПÉÔ ÁÎÁÌÙÓÉÓ ÆÏÒ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÓÈÁÌÌȟ 
ÔÈÅÒÅÆÏÒÅȟ ÂÅ ÃÁÒÅÆÕÌÌÙ ÐÌÁÎÎÅÄ ÁÎÄ ÔÅÓÔÅÄ ÂÅÆÏÒÅ ÔÈÅ ÍÁÉÎ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÃÅÓÓ ÉÓ ÓÔÁÒÔÅÄȢ

7.2.3 Organization and training

$ÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÍÁÙ ÂÅ ÄÏÎÅ ÅÉÔÈÅÒ ×ÉÔÈÉÎ ÔÈÅ ÃÏÍÐÁÎÙ ÕÓÉÎÇ ÉÎÔÅÒÎÁÌ ÒÅÓÏÕÒÃÅÓ ÏÒ ÁÓ Á ÔÁÓË ÄÏÎÅ ÂÙ 
ÍÏÒÅ ÓÐÅÃÉÁÌÉÚÅÄ ÃÏÍÐÁÎÉÅÓ ÏÒ ÐÅÒÓÏÎÎÅÌȢ !Ó ÄÁÔÁ ÁÒÅȟ ÂÙ ÎÁÔÕÒÅȟ ȰÈÉÓÔÏÒÉÃÁÌȱȟ ÉÔ ÅÖÉÄÅÎÔÌÙ ÔÁËÅÓ ÓÏÍÅ 
ÔÉÍÅ ÂÅÆÏÒÅ ÓÕÆПÉÃÉÅÎÔ ÄÁÔÁ ÁÒÅ ÁÃÃÕÍÕÌÁÔÅÄ ÔÏ ÄÒÁ× ÖÁÌÉÄ ÃÏÎÃÌÕÓÉÏÎÓ ÂÁÓÅÄ ÏÎ ÓÔÁÔÉÓÔÉÃÓ ÏÎÌÙȢ 4ÈÅ 
ÃÏÓÔȤÂÅÎÅПÉÔ ÁÎÁÌÙÓÉÓ ÆÏÒ ÃÏÌÌÅÃÔÉÎÇ ÄÁÔÁ ÃÁÎ ÔÁËÅ ÓÏÍÅ ÔÉÍÅ ÔÏ ÂÅÃÏÍÅ ÅÖÉÄÅÎÔ ÂÕÔ ÁÎÎÕÁÌ ÔÒÁÃËÉÎÇ ÏÆ 
ÅÑÕÉÐÍÅÎÔ ÐÅÒÆÏÒÍÁÎÃÅ ÃÁÐÔÕÒÅÓ Á ÕÓÅÆÕÌ ÈÉÓÔÏÒÙȢ

$ÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÃÁÎ ÒÅÑÕÉÒÅ ÓËÉÌÌÓ ÆÒÏÍ ÓÅÖÅÒÁÌ ÃÁÔÅÇÏÒÉÅÓȟ ÖÉÚȢ )4ȟ ÒÅÌÉÁÂÉÌÉÔÙȾÓÔÁÔÉÓÔÉÃÓȟ ÍÁÉÎÔÅÎÁÎÃÅȟ 
ÏÐÅÒÁÔÉÏÎ ÁÎÄ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎȢ +ÅÙ ÐÅÒÓÏÎÎÅÌ ÓÈÁÌÌ ÂÅ ÆÁÍÉÌÉÁÒȟ ÉÎ ÐÁÒÔÉÃÕÌÁÒȟ ×ÉÔÈ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ 
ÃÏÎÃÅÐÔ ÁÎÄ ÁÎÙ ÓÐÅÃÉПÉÃ ÓÏÆÔ×ÁÒÅ ÆÏÒ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÃÔÉÖÉÔÙȟ ÁÎÄȟ ÔÏ Á ÒÅÁÓÏÎÁÂÌÅ ÅØÔÅÎÔȟ ËÎÏ× ÔÈÅ 
technical, operational and maintenance aspects of the equipment for which data are collected. Proper 
ÔÒÁÉÎÉÎÇ ÏÆ ËÅÙ ÐÅÒÓÏÎÎÅÌ ÏÎ ÔÈÅÓÅ ÉÓÓÕÅÓ ÉÓ ÎÅÃÅÓÓÁÒÙ ÉÎ ÏÒÄÅÒ ÔÏ ÏÂÔÁÉÎ ÑÕÁÌÉÔÙ ÄÁÔÁȢ 4ÈÅ ÐÅÒÓÏÎÎÅÌ 
×ÈÏ ÃÈÅÃË ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÔÈÅ ÄÁÔÁ ÓÈÁÌÌ ÂÅ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÔÈÏÓÅ ÐÅÒÆÏÒÍÉÎÇ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎȢ $ÁÔÁ 
collectors shall, as a pre-requisite, know this International Standard and should give feedback as 
appropriate.

Before data collection starts, it is useful to do a pilot exercise to check the available population, the 
ÑÕÁÌÉÔÙ ÏÆ ÓÏÕÒÃÅ ÉÎÆÏÒÍÁÔÉÏÎ ÁÎÄ ÔÈÅ ÆÅÁÓÉÂÉÌÉÔÙ ÏÆ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÍÅÔÈÏÄÓȢ 4ÈÉÓ ÓÅÒÖÅÓ ÁÓ Á ÍÏÄÅÌ 
for what can be achieved within a given time and budget.

! ÓÙÓÔÅÍ ÆÏÒ ÄÅÁÌÉÎÇ ×ÉÔÈ ÄÅÖÉÁÔÉÏÎÓ ÅÎÃÏÕÎÔÅÒÅÄ ÉÎ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÃÅÓÓȟ ÓÕÃÈ ÁÓ ÁÍÂÉÇÕÏÕÓ 
ÄÅПÉÎÉÔÉÏÎÓȟ ÌÁÃË ÏÆ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÒÕÌÅÓȟ ÉÎÁÄÅÑÕÁÔÅ ÃÏÄÅÓȟ ÅÔÃȢȟ ÓÈÁÌÌ ÂÅ ÅÓÔÁÂÌÉÓÈÅÄ ÁÎÄ ÐÒÏÂÌÅÍÓ ÓÏÌÖÅÄ 
ÁÓ ÓÏÏÎ ÁÓ ÐÏÓÓÉÂÌÅȢ )Ô ÃÁÎ ÂÅ Á ÍÁÊÏÒ ÔÁÓË ÔÏ ÃÏÒÒÅÃÔ ÃÏÒÒÕÐÔ ÄÁÔÁ ÁÆÔÅÒ ÍÁÎÙ ÄÁÔÁ ÈÁÖÅ ÂÅÅÎ ÃÏÌÌÅÃÔÅÄȢ

! ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÅØÅÒÃÉÓÅ ÓÈÁÌÌ ÁÌÓÏ ÐÒÏÖÉÄÅ ÆÅÅÄÂÁÃË ÂÙ ÓÕÍÍÁÒÉÚÉÎÇ ÁÎÄ ÅÖÁÌÕÁÔÉÎÇ ÁÌÌ ÑÕÁÌÉÔÙ ÌÅÓÓÏÎÓ 
learned during the planning and execution of the data collection effort. Recommendations shall then be 
ÆÅÄ ÂÁÃË ÔÏ ÔÈÅ ÒÅÌÅÖÁÎÔ ÐÅÒÓÏÎÎÅÌ ÆÏÒ ÉÍÐÒÏÖÅÍÅÎÔ ÏÎ ÄÅПÉÎÉÔÉÏÎÓȟ ÍÁÉÎÔÅÎÁÎÃÅ ÓÙÓÔÅÍÓ ɉÅȢÇȢ #--)3Ȥ
ÓÙÓÔÅÍÓɊ ÁÎÄ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÃÅÓÓ ÁÎÄ ÐÅÒÓÏÎÎÅÌȢ
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8.1 Boundary description

! ÃÌÅÁÒ ÂÏÕÎÄÁÒÙ ÄÅÓÃÒÉÐÔÉÏÎ ÉÓ ÉÍÐÅÒÁÔÉÖÅ ÆÏÒ ÃÏÌÌÅÃÔÉÎÇȟ ÍÅÒÇÉÎÇ ÁÎÄ ÁÎÁÌÙÓÉÎÇ 2- ÄÁÔÁ ÆÒÏÍ ÄÉÆÆÅÒÅÎÔ 
industries, plants or sources. It also facilitates communication between operators and equipment 
ÍÁÎÕÆÁÃÔÕÒÅÒÓȢ /ÔÈÅÒ×ÉÓÅȟ ÔÈÅ ÍÅÒÇÉÎÇ ÁÎÄ ÁÎÁÌÙÓÉÓ ÉÓ ÂÁÓÅÄ ÏÎ ÉÎÃÏÍÐÁÔÉÂÌÅ ÄÁÔÁȢ

&ÏÒ ÅÁÃÈ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ Á ÂÏÕÎÄÁÒÙ ÓÈÁÌÌ ÂÅ ÄÅПÉÎÅÄ ÉÎÄÉÃÁÔÉÎÇ ×ÈÁÔ 2- ÄÁÔÁ ÁÒÅ ÔÏ ÂÅ ÃÏÌÌÅÃÔÅÄȢ 4ÈÉÓ 
ÍÁÙ ÂÅ ÇÉÖÅÎ ÂÙ ÕÓÉÎÇ Á ПÉÇÕÒÅȟ Á ÔÅØÔ ÄÅПÉÎÉÔÉÏÎ ÏÒ Á ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÂÏÔÈȢ

!Î ÅØÁÍÐÌÅ ÏÆ Á ÂÏÕÎÄÁÒÙ ÄÉÁÇÒÁÍ ÉÓ ÓÈÏ×Î ÉÎ Figure 2 ÁÎÄ ÁÎ ÅØÁÍÐÌÅ ÏÆ Á ÄÅПÉÎÉÔÉÏÎ ÔÏ ÁÃÃÏÍÐÁÎÙ 
the diagram is as follows:

%8!-0,% 4ÈÅ ÂÏÕÎÄÁÒÙ ÁÐÐÌÉÅÓ ÔÏ ÂÏÔÈ ÇÅÎÅÒÁÌȤÓÅÒÖÉÃÅ ÁÎÄ ПÉÒÅȤПÉÇÈÔÉÎÇ ÐÕÍÐÓȢ )ÎÌÅÔ ÁÎÄ ÏÕÔÌÅÔ ÖÁÌÖÅÓ ÁÎÄ 
ÓÕÃÔÉÏÎ ÓÔÒÁÉÎÅÒ ÁÒÅ ÎÏÔ ×ÉÔÈÉÎ ÔÈÅ ÂÏÕÎÄÁÒÙȢ &ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÐÕÍÐ ÄÒÉÖÅÒÓ ÁÌÏÎÇ ×ÉÔÈ ÔÈÅÉÒ ÁÕØÉÌÉÁÒÙ ÓÙÓÔÅÍÓ 
are not included. Driver units are recorded as separate inventories (electric motor, gas turbine or combustion 
engine) and it is important that the failures on the driver, if recorded, be recorded as part of the driver units. A 
ÎÕÍÂÅÒ ÉÎ ÔÈÅ ÐÕÍÐ ÉÎÖÅÎÔÏÒÙ ÇÉÖÅÓ Á ÒÅÆÅÒÅÎÃÅ ÔÏ ÔÈÅ ÁÐÐÒÏÐÒÉÁÔÅ ÄÒÉÖÅÒ ÉÎÖÅÎÔÏÒÙȢ

Figure 2 — Example of boundary diagram (pump)

Due attention shall be paid to the location of the instrument elements. In the above example, the central 
ÃÏÎÔÒÏÌ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇ ÉÔÅÍÓ ÁÒÅ ÔÙÐÉÃÁÌÌÙ ÉÎÃÌÕÄÅÄ ×ÉÔÈÉÎ ÔÈÅ ȰÃÏÎÔÒÏÌ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇȱ ÓÕÂÕÎÉÔȟ ×ÈÉÌÅ 
ÉÎÄÉÖÉÄÕÁÌ ÉÎÓÔÒÕÍÅÎÔÁÔÉÏÎ ɉÔÒÉÐȟ ÁÌÁÒÍȟ ÃÏÎÔÒÏÌɊ ÉÓ ÔÙÐÉÃÁÌÌÙ ÉÎÃÌÕÄÅÄ ×ÉÔÈÉÎ ÔÈÅ ÁÐÐÒÏÐÒÉÁÔÅ ÓÕÂÕÎÉÔȟ 
ÅȢÇȢ ÌÕÂÒÉÃÁÔÉÏÎ ÓÙÓÔÅÍȢ

4ÈÅ ÂÏÕÎÄÁÒÙ ÄÉÁÇÒÁÍ ÓÈÁÌÌ ÓÈÏ× ÔÈÅ ÍÁÉÎ ÌÏ×ÅÒȤÌÅÖÅÌ ÉÔÅÍÓ ÁÎÄ ÔÈÅ ÉÎÔÅÒÆÁÃÅÓ ÔÏ ÔÈÅ ÓÕÒÒÏÕÎÄÉÎÇÓȢ 
!ÄÄÉÔÉÏÎÁÌ ÔÅØÔÕÁÌ ÄÅÓÃÒÉÐÔÉÏÎ ÓÈÁÌÌȟ ×ÈÅÎ ÎÅÅÄÅÄ ÆÏÒ ÃÌÁÒÉÔÙȟ ÓÔÁÔÅ ÉÎ ÍÏÒÅ ÄÅÔÁÉÌ ×ÈÁÔ ÓÈÁÌÌ ÂÅ 
ÃÏÎÓÉÄÅÒÅÄ ÉÎÓÉÄÅ ÁÎÄ ÏÕÔÓÉÄÅ ÔÈÅ ÒÅÌÅÖÁÎÔ ÂÏÕÎÄÁÒÙ ɉÓÅÅ ÔÈÅ %ØÁÍÐÌÅ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ Figure 2 where 
ÅȢÇȢ ÔÈÅ ÄÒÉÖÅÒ ÏÆ ÔÈÅ ÐÕÍÐ ÉÓ ÏÕÔÓÉÄÅ ÔÈÅ ÂÏÕÎÄÁÒÙɊȢ 7ÈÅÎ ÒÅÆÅÒÒÉÎÇ ÔÏ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÉÔ 
ÉÓ ÖÉÔÁÌ ÔÈÁÔ ÁÎÙ ÄÅÖÉÁÔÉÏÎ ÆÒÏÍ ÔÈÅ ÂÏÕÎÄÁÒÉÅÓ ÇÉÖÅÎ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÏÒ ÎÅ× ÂÏÕÎÄÁÒÉÅÓ 
ÎÏÔ ÇÉÖÅÎ ÂÙ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÂÅ ÓÐÅÃÉПÉÅÄȢ
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Boundaries shall avoid overlapping among different equipment classes. For example, when collecting 
data on instruments as separate equipment units, one shall avoid including those instruments that are 
also included within the boundaries of other equipment units on which data are being collected. Some 
ÏÖÅÒÌÁÐÐÉÎÇ ÃÁÎ ÂÅ ÄÉÆПÉÃÕÌÔ ÔÏ ÁÖÏÉÄȠ ÈÏ×ÅÖÅÒȟ ÓÕÃÈ ÃÁÓÅɉÓɊ ÓÈÁÌÌ ÂÅ ÉÄÅÎÔÉПÉÅÄ ÁÎÄ ÔÒÅÁÔÅÄ ÁÐÐÒÏÐÒÉÁÔÅÌÙ 
ÄÕÒÉÎÇ ÔÈÅ ÄÁÔÁ ÁÎÁÌÙÓÅÓȢ

2ÅÃÏÍÍÅÎÄÅÄ ÂÏÕÎÄÁÒÙ ÄÉÁÇÒÁÍÓ ÆÏÒ ÓÏÍÅ ÓÅÌÅÃÔÅÄ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔÓ ÁÒÅ ÇÉÖÅÎ ÉÎ Annex A.

8.2 Taxonomy

4ÈÅ ÔÁØÏÎÏÍÙ ÉÓ Á ÓÙÓÔÅÍÁÔÉÃ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÆ ÉÔÅÍÓ ÉÎÔÏ ÇÅÎÅÒÉÃ ÇÒÏÕÐÓ ÂÁÓÅÄ ÏÎ ÆÁÃÔÏÒÓ ÐÏÓÓÉÂÌÙ 
ÃÏÍÍÏÎ ÔÏ ÓÅÖÅÒÁÌ ÏÆ ÔÈÅ ÉÔÅÍÓ ɉÌÏÃÁÔÉÏÎȟ ÕÓÅȟ ÅÑÕÉÐÍÅÎÔ ÓÕÂÄÉÖÉÓÉÏÎȟ ÅÔÃȢɊȢ ! ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÆ ÒÅÌÅÖÁÎÔ 
ÄÁÔÁ ÔÏ ÂÅ ÃÏÌÌÅÃÔÅÄ ÉÎ ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÉÓ ÒÅÐÒÅÓÅÎÔÅÄ ÂÙ Á ÈÉÅÒÁÒÃÈÙ ÁÓ 
shown in Figure 3Ȣ $ÅПÉÎÉÔÉÏÎÓ ÏÆ ÅÁÃÈ ÓÅÇÍÅÎÔ ÁÒÅ ÐÒÏÖÉÄÅÄ ÂÅÌÏ×ȟ ÉÎ ÁÄÄÉÔÉÏÎ ÔÏ ÅØÁÍÐÌÅÓ ÏÆ ÄÉÆÆÅÒÅÎÔ 
ÂÕÓÉÎÅÓÓ ÓÔÒÅÁÍÓ ÁÎÄ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅÓȟ ÁÓ ÉÌÌÕÓÔÒÁÔÅÄ ÉÎ Table 2.
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Table 2 — Taxonomy examples

Main cate-
gory

Taxonomic 
level

Taxonomy 
hierarchy

Examples

Use/location 
data

1 )ÎÄÕÓÔÒÙ 4ÙÐÅ ÏÆ ÍÁÉÎ ÉÎÄÕÓÔÒÙ Petroleum, natural gas, petrochemical
2 Business 

ÃÁÔÅÇÏÒÙ
4ÙÐÅ ÏÆ ÂÕÓÉÎÅÓÓ ÏÒ ÐÒÏÃÅÓÓ-
ing stream

Upstream (E and P), midstream, 
ÄÏ×ÎÓÔÒÅÁÍ ɉÒÅПÉÎÉÎÇɊȟ ÐÅÔÒÏÃÈÅÍÉÃÁÌ

3 Installation 
ÃÁÔÅÇÏÒÙ

4ÙÐÅ ÏÆ ÆÁÃÉÌÉÔÙ Oil/gas production, transportation, 
ÄÒÉÌÌÉÎÇȟ ,.'ȟ ÒÅПÉÎÅÒÙȟ ÐÅÔÒÏÃÈÅÍÉÃÁÌ 
(see Table A.1)

4 Plant/Unit 
ÃÁÔÅÇÏÒÙ

4ÙÐÅ ÏÆ ÐÌÁÎÔȾÕÎÉÔ 0ÌÁÔÆÏÒÍȟ ÓÅÍÉȤÓÕÂÍÅÒÓÉÂÌÅȟ ÈÙÄÒÏÃ-
ÒÁÃËÅÒȟ ÅÔÈÙÌÅÎÅ ÃÒÁÃËÅÒȟ ÐÏÌÙÅÔÈÙÌÅÎÅȟ 
acetic acid plant, methanol plant (see 
Table A.2)

5 Section/ 
3ÙÓÔÅÍ

-ÁÉÎ ÓÅÃÔÉÏÎȾÓÙÓÔÅÍ ÏÆ ÔÈÅ 
plant

Compression, natural gas, liquefaction, 
vacuum gas oil, methanol regener-
ation, oxidation section, reaction 
ÓÙÓÔÅÍȟ ÄÉÓÔÉÌÌÁÔÉÏÎ ÓÅÃÔÉÏÎȟ ÔÁÎËÅÒ 
ÌÏÁÄÉÎÇ ÓÙÓÔÅÍ ɉÓÅÅ Table A.3)

E q u i p m e n t 
subdivision

6 Equipment 
class/unit

Class of similar equipment 
units. Each equipment class 
contains comparable equip-
ment units (e.g. compressors).

Heat exchangers, compressors, piping, 
pumps, gas turbines, subsea wellhead 
and X-mas trees, lifeboats, extruders, 
subsea BOPs (see Table A.4)

7 Subunit ! ÓÕÂÓÙÓÔÅÍ ÎÅÃÅÓÓÁÒÙ ÆÏÒ ÔÈÅ 
equipment unit to function

Lubrication subunit, cooling subunit, 
control and monitoring, heating sub-
unit, pelletizing subunit, quenching 
ÓÕÂÕÎÉÔȟ ÒÅÆÒÉÇÅÒÁÔÉÏÎ ÓÕÂÕÎÉÔȟ ÒÅПÌÕØ 
subunit, distributed control subunit

8 Component/ 
Maintainable 

item (MI) a

The group of parts of the 
equipment unit that are com-
ÍÏÎÌÙ ÍÁÉÎÔÁÉÎÅÄ ɉÒÅÐÁÉÒÅÄȾ
restored) as a whole

Cooler, coupling, gearbox, lubrication 
oil pump, instrument loop, motor, 
ÖÁÌÖÅȟ ПÉÌÔÅÒȟ ÐÒÅÓÓÕÒÅ ÓÅÎÓÏÒȟ ÔÅÍÐÅÒ-
ature sensor, electric circuit

9 Part b A single piece of equipment Seal, tube, shell, impeller, gasket, 
ПÉÌÔÅÒ ÐÌÁÔÅȟ ÂÏÌÔȟ ÎÕÔȟ ÅÔÃȢ

a &ÏÒ ÓÏÍÅ ÔÙÐÅÓ ÏÆ ÅÑÕÉÐÍÅÎÔȟ ÔÈÅÒÅ ÍÉÇÈÔ ÎÏÔ ÂÅ Á -)Ƞ ÅȢÇȢ ÉÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ ÉÓ ÐÉÐÉÎÇȟ ÔÈÅÒÅ ÍÉÇÈÔ 
ÂÅ ÎÏ -)ȟ ÂÕÔ ÔÈÅ ÐÁÒÔ ÃÏÕÌÄ ÂÅ ȰÅÌÂÏ×ȱȢ
b While this level can be useful in some cases, it is considered optional in this International Standard.

Levels 1 to 5 represent a high-level categorization that relates to industries and plant application 
regardless of the equipment units (see level 6) involved. This is because an equipment unit (e.g. pump) 
ÃÁÎ ÂÅ ÕÓÅÄ ÉÎ ÍÁÎÙ ÄÉÆÆÅÒÅÎÔ ÉÎÄÕÓÔÒÉÅÓ ÁÎÄ ÐÌÁÎÔ ÃÏÎПÉÇÕÒÁÔÉÏÎÓ ÁÎÄȟ ÆÏÒ ÁÎÁÌÙÓÉÎÇ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÏÆ 
ÓÉÍÉÌÁÒ ÅÑÕÉÐÍÅÎÔȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÈÁÖÅ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÃÏÎÔÅØÔȢ 4ÁØÏÎÏÍÉÃ ÉÎÆÏÒÍÁÔÉÏÎ ÏÎ ÔÈÅÓÅ ÌÅÖÅÌÓ 
ɉρ ÔÏ υɊ ÓÈÁÌÌ ÂÅ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÅ ÄÁÔÁÂÁÓÅ ÆÏÒ ÅÁÃÈ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÁÓ ȰÕÓÅȾÌÏÃÁÔÉÏÎ ÄÁÔÁȱ ɉÓÅÅ Table 2).

,ÅÖÅÌÓ φ ÔÏ ω ÁÒÅ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ɉÉÎÖÅÎÔÏÒÙɊ ×ÉÔÈ ÔÈÅ ÓÕÂÄÉÖÉÓÉÏÎ ÉÎ ÌÏ×ÅÒ ÉÎÄÅÎÔÕÒÅ ÌÅÖÅÌÓ 
corresponding to a parent-child relationship. This International Standard focuses on the equipment 
ÕÎÉÔ ÌÅÖÅÌ ɉÌÅÖÅÌ φɊ ÆÏÒ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎ ÏÆ 2- ÄÁÔÁ ÁÎÄ ÁÌÓÏ ÉÎÄÉÒÅÃÔÌÙ ÏÎ ÔÈÅ ÌÏ×ÅÒ ÉÎÄÅÎÔÕÒÅ ÉÔÅÍÓȟ ÓÕÃÈ 
as subunits and components. The number of subdivision levels for the collection of RM data depends on 
ÔÈÅ ÃÏÍÐÌÅØÉÔÙ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÁÎÄ ÔÈÅ ÕÓÅ ÏÆ ÔÈÅ ÄÁÔÁȢ ! ÓÉÎÇÌÅ ÉÎÓÔÒÕÍÅÎÔ ÍÉÇÈÔ ÎÅÅÄ ÎÏ ÆÕÒÔÈÅÒ 
ÂÒÅÁËÄÏ×Îȟ ×ÈÉÌÅ ÓÅÖÅÒÁÌ ÌÅÖÅÌÓ ÃÁÎ ÂÅ ÒÅÑÕÉÒÅÄ ÆÏÒ Á ÌÁÒÇÅ ÃÏÍÐÒÅÓÓÏÒȢ &ÏÒ ÄÁÔÁ ÕÓÅÄ ÉÎ ÁÖÁÉÌÁÂÉÌÉÔÙ 
ÁÎÁÌÙÓÅÓȟ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÁÔ ÔÈÅ ÅÑÕÉÐÍÅÎÔȤÕÎÉÔ ÌÅÖÅÌ ÃÁÎ ÂÅ ÔÈÅ ÏÎÌÙ ÄÁÔÁ ÒÅÑÕÉÒÅÄȟ ×ÈÉÌÅ ÁÎ 2#- ÁÎÁÌÙÓÉÓ 
ÁÎÄ ÒÏÏÔȤÃÁÕÓÅ ÁÎÁÌÙÓÉÓ ÃÁÎ ÒÅÑÕÉÒÅ ÄÁÔÁ ÏÎ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÁÔ ÔÈÅ ÃÏÍÐÏÎÅÎÔȾÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍȟ ÏÒ 
ÐÁÒÔÓȟ ÌÅÖÅÌȢ 4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÄÏÅÓ ÎÏÔ ÓÐÅÃÉПÉÃÁÌÌÙ ÁÄÄÒÅÓÓ ÌÅÖÅÌ ωȢ

)Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÈÁÔ 2- ÄÁÔÁ ÂÅ ÒÅÌÁÔÅÄ ÔÏ Á ÃÅÒÔÁÉÎ ÌÅÖÅÌ ×ÉÔÈÉÎ ÔÈÅ ÔÁØÏÎÏÍÉÃ ÈÉÅÒÁÒÃÈÙ ÉÎ ÏÒÄÅÒ ÔÏ ÂÅ 
meaningful and comparable. For example, a failure mode shall be related to the equipment unit, while 
Á ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÓÈÁÌÌ ÂÅ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÌÏ×ÅÓÔ ÁÃÈÉÅÖÁÂÌÅ ÌÅÖÅÌ ÉÎ ÔÈÅ ÉÔÅÍ ÈÉÅÒÁÒÃÈÙȢ Table 3 gives 
guidance on this.
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Table 3 — Reliability and maintenance parameters in relation to taxonomy levels

Recorded RM data Hierarchy level a

4
Plant/Unit

5
Section/ 
System

6
Equipment 

unit

7
Subunit

8
Component/ 
Maintaina-

ble item
)ÍÐÁÃÔ ÏÆ ÆÁÉÌÕÒÅ ÏÎ ÓÁÆÅÔÙ X b

)ÍÐÁÃÔ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÏÎ ÓÁÆÅÔÙ X
Impact of failure on operations X (X) c

Impact of maintenance with regard 
to operations

X (X)

Failure impact on equipment X (X) (X)
Failure mode (X) X (X) (X)
Failure mechanism (X) (X) X
Failure cause (X) X
Detection method (X) X (X) (X)
Subunit failed X
Component/maintainable item failed X
Down time (X) (X) X
Active maintenance time X (X) (X)
a  See Figure 3.
b  X = default.
c  (X) = possible alternatives.

2ÅÇÁÒÄÉÎÇ ÉÔÅÍÓ ÏÎ ÄÉÆÆÅÒÅÎÔ ÈÉÅÒÁÒÃÈÙ ÌÅÖÅÌÓȟ ÍÁÎÙ ÉÔÅÍÓ ÍÁÙ ÂÅ ÆÏÕÎÄ ÏÎ ÄÉÆÆÅÒÅÎÔ ÌÅÖÅÌÓ ÉÎ ÔÈÅ 
ÔÁØÏÎÏÍÉÃ ÈÉÅÒÁÒÃÈÙȟ ÄÅÐÅÎÄÉÎÇ ÏÎ ÔÈÅ ÃÏÎÔÅØÔ ÏÒ ÔÈÅ ÓÉÚÅ ÏÆ ÔÈÅ ÉÔÅÍȢ &ÏÒ ÉÎÓÔÁÎÃÅȟ ÖÁÌÖÅ ÁÎÄ ÐÕÍÐ 
ÁÒÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȟ ÂÕÔ ÍÁÙ ÁÌÓÏ ÂÅ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ÉÎ Á ÇÁÓ ÔÕÒÂÉÎÅȢ 4ÈÅ ÖÁÌÖÅ ÉÓ ÔÙÐÉÃÁÌÌÙ Á 
maintainable item subsea and an equipment unit topside. Due care should be taken to avoid double-
counting failure events when RM data are collected on such equipment.

&ÏÒ ÓÏÍÅ ÓÙÓÔÅÍÓ ÉÔ ÍÁÙ ÂÅ ÒÅÌÅÖÁÎÔ ÔÏ ÁÐÐÌÙ 2- ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÌÓÏ ÏÎ ,ÅÖÅÌ υ ɉÓÙÓÔÅÍ ÌÅÖÅÌȟ ÓÅÅ Table 
A.3ɊȢ !ÌÔÈÏÕÇÈ ÍÁÎÙ ÏÆ ÔÈÅ ÓÁÍÅ ÐÒÉÎÃÉÐÌÅÓ ÁÓ ÕÓÅÄ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÏÎ ,ÅÖÅÌ φȤψ ÍÁÙ 
ÁÐÐÌÙȟ ÔÈÅÓÅ ÓÈÏÕÌÄ ÂÅ ÕÓÅÄ ÃÁÒÅÆÕÌÌÙ ÁÓ ÔÈÅÒÅ ÃÏÕÌÄ ÂÅ ÌÁÒÇÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌ ÓÙÓÔÅÍÓ 
selected for the data collection.

8.3 Timeline issues

8.3.1 Surveillance and operating period

4ÈÅ ÅÑÕÉÐÍÅÎÔ ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ÉÓ ÔÙÐÉÃÁÌÌÙ ÕÓÅÄ ÁÓ ÔÈÅ ÔÉÍÅ ÐÅÒÉÏÄ ÆÏÒ ÄÅÔÅÒÍÉÎÉÎÇ ÔÉÍÅȤÒÅÌÁÔÅÄ 
ÒÅÌÉÁÂÉÌÉÔÙ ÐÁÒÁÍÅÔÅÒÓȟ ÅȢÇȢ -44&ȟ ÃÏÍÐÏÎÅÎÔ ÌÉÆÅȟ ÅÔÃȢ &ÏÒ ÍÁÎÙ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔÓȟ ÔÈÅ ÏÐÅÒÁÔÉÎÇȟ ÏÒ 
in-service, period is less than the surveillance period due to maintenance, sparing of equipment or 
intermittent operation of the equipment (e.g. tank-transfer pumps).

7ÈÅÎ ÅÑÕÉÐÍÅÎÔ ÉÓ ÉÎ ÁÎ ÉÄÌÅ ÓÔÁÔÅ ÏÒ ÉÎ ȰÈÏÔȱ ÓÔÁÎÄÂÙȟ ÉȢÅȢ ÂÅÉÎÇ ÒÅÁÄÙ ÆÏÒ ÉÍÍÅÄÉÁÔÅ ÏÐÅÒÁÔÉÏÎ 
×ÈÅÎ ÓÔÁÒÔÅÄȟ ÉÔ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÂÅ ÏÐÅÒÁÔÉÎÇ ɉÏÒ ȰÉÎȤÓÅÒÖÉÃÅȱɊ ÂÙ ÔÈÅ ÄÅПÉÎÉÔÉÏÎÓ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
3ÔÁÎÄÁÒÄȢ %ÑÕÉÐÍÅÎÔ ÏÎ ÓÔÁÎÄÂÙȟ ×ÈÉÃÈ ×ÏÕÌÄ ÒÅÑÕÉÒÅ ÓÏÍÅ ÁÃÔÉÖÉÔÉÅÓ ÔÏ ÂÅ ÐÅÒÆÏÒÍÅÄ ÂÅÆÏÒÅ ÂÅÉÎÇ 
ÒÅÁÄÙ ÆÏÒ ÏÐÅÒÁÔÉÏÎ ɉȰÃÏÌÄȱ ÓÔÁÎÄÂÙɊ ÉÓ ÎÏÔ ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÂÅ ÉÎ ÁÎ ÏÐÅÒÁÔÉÎÇ ÓÔÁÔÅȢ 4ÈÅ ÖÁÒÉÏÕÓ ÔÉÍÅȤ
ÐÅÒÉÏÄ ÄÅПÉÎÉÔÉÏÎÓ ÁÒÅ ÉÌÌÕÓÔÒÁÔÅÄ ÉÎ Table 4.

$ÁÔÁ ÍÁÙ ÁÌÓÏ ÂÅ ÃÏÌÌÅÃÔÅÄ ÆÏÒ ÁÃÔÕÁÌ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÉÆ ÏÎÅ ×ÁÎÔÓ ÔÈÅ ÆÕÌÌ ÐÉÃÔÕÒÅ ÏÆ ÄÏ×Î 
ÔÉÍÅ ÃÁÕÓÅÄ ÂÙ ÁÌÌ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎÓ ɉÓÅÅ Table 4ɊȢ 0ÅÒÉÏÄÓ ×ÈÅÎ ÅÑÕÉÐÍÅÎÔ ÉÓ ÄÅÌÉÂÅÒÁÔÅÌÙ ÔÁËÅÎ 
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ÏÕÔ ÏÆ ÓÅÒÖÉÃÅ ÆÏÒ ÁÎ ÅØÔÅÎÄÅÄ ÐÅÒÉÏÄȟ ÏÒ ÉÓ ÂÅÉÎÇ ÍÏÄÉПÉÅÄȟ ÁÒÅ ÎÏÔ ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÂÅ ÒÅÌÅÖÁÎÔ ÆÏÒ ÄÁÔÁ 
collection.

4ÈÅ ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ÍÁÙ ÁÌÓÏ ÃÏÖÅÒ ÓÅÖÅÒÁÌ ÓÔÁÔÅÓ ÉÎ ÔÈÅ ÌÉÆÅ ÏÆ ÔÈÅ ÉÔÅÍȢ &ÏÒ ÅØÁÍÐÌÅȟ ÉÎ ÔÈÅ ÓÕÂÓÅÁ 
environment, equipment can be installed and functioning, i.e. a barrier to the escape of downhole 
ÈÙÄÒÏÃÁÒÂÏÎÓȟ ÂÕÔ ÔÈÅ ×ÅÌÌ ÍÉÇÈÔ ÎÏÔ ÓÔÁÒÔ ÐÒÏÄÕÃÉÎÇ ÆÏÒ ÓÅÖÅÒÁÌ ÍÏÎÔÈÓȢ &ÁÉÌÕÒÅÓ ÃÁÎ ÏÃÃÕÒ ÏÎ ÔÈÅ 
ÅÑÕÉÐÍÅÎÔ ÄÕÒÉÎÇ ÔÈÉÓ ÐÈÁÓÅȟ ÒÅÑÕÉÒÉÎÇ ÉÔ ÔÏ ÂÅ ÒÅÐÁÉÒÅÄ ×ÉÔÈ Á ÐÏÔÅÎÔÉÁÌ ÄÅÌÁÙ ÔÏ ÓÔÁÒÔȤÕÐȢ ,ÉËÅ×ÉÓÅȟ 
ÅÑÕÉÐÍÅÎÔ ÃÁÎ ÆÁÉÌ ÄÕÒÉÎÇ Á ÒÅПÉÎÅÒÙ ÔÕÒÎÁÒÏÕÎÄȟ ×ÈÉÃÈ ÉÓ ÎÏÔ Á ȰÐÒÏÄÕÃÔÉÏÎȱ ÐÈÁÓÅȟ ÁÇÁÉÎ ÒÅÑÕÉÒÉÎÇ 
ÒÅÐÁÉÒ ÁÎÄ ÐÏÓÓÉÂÌÅ ÄÅÌÁÙ ÔÏ ÓÔÁÒÔȤÕÐȢ

Total time h

Down time Up time

Planned down time Unplanned down time Operating time Non-operat-
ing time

Preventive 
 maintenance

Other planned 
outages

Corrective maintenance Other 
unplanned 

outages

Prepar-
ation 
and/or 
ÄÅÌÁÙ

Active 
preventive 
mainte-
nance 
(item 
being 
worked 
on) f

Reserve a Ȱ-ÏÄÉПÉÃÁ-
tion b

Unde-
tected 
faults g

Prepara-
tion and/
ÏÒ ÄÅÌÁÙ

Repair 
(item being 
worked on) c

Shut-down, 
operational 
problems/ 
restrictions 
etc. d

Run-
down

Start-
up

Run-
ning e

Hot 
stand-
ÂÙ

Idle Cold 
stand-
ÂÙ

a -ÅÁÎÓ ÔÈÁÔ ÉÔÅÍ ÉÓ ÁÖÁÉÌÁÂÌÅ ÆÏÒ ÏÐÅÒÁÔÉÏÎȟ ÂÕÔ ÎÏÔ ÒÅÑÕÉÒÅÄ ÆÏÒ ÓÏÍÅ ÔÉÍÅȢ $ÏÅÓ ÎÏÔ ÉÎÃÌÕÄÅ ÉÔÅÍÓ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ȰÓÐÁÒÅ ÐÁÒÔÓȱ ÏÒ ÉÔÅÍÓ ÔÁËÅÎ 
out of service on a more permanent basis.
b -ÏÄÉПÉÃÁÔÉÏÎ ÃÁÎ ÃÈÁÎÇÅ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÁÎ ÉÔÅÍ ÁÎÄ ÃÁÎȟ ÔÈÅÒÅÆÏÒÅȟ ÒÅÑÕÉÒÅ ÔÈÁÔ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÆÏÒ ÔÈÅ 
ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ÂÅ ÔÅÒÍÉÎÁÔÅÄ ÂÅÆÏÒÅ ÔÈÅ ÍÏÄÉПÉÃÁÔÉÏÎ ÁÎÄ ÂÅ ÒÅȤÓÔÁÒÔÅÄ ×ÉÔÈ Á ÎÅ× ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ÁÆÔÅÒ ÔÈÅ ÍÏÄÉПÉÃÁÔÉÏÎȢ
c Includes fault diagnosis, repair action and testing (as required).
d 3ÈÕÔÄÏ×Î ÏÆ ÍÁÃÈÉÎÅÒÙ ɉÔÒÉÐ ÁÎÄ ÍÁÎÕÁÌ ÓÈÕÔÄÏ×ÎɊȟ ÓÅÅ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÔÒÉÐ ɉσȢωσɊ ÁÎÄ ÁÌÓÏ #ȢρȢψȢ
e 2ÕÎÎÉÎÇ ÉÓ ÔÈÅ ÁÃÔÉÖÅ ÏÐÅÒÁÔÉÏÎÁÌ ÐÅÒÉÏÄ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÉÎ ÏÉÌ Ǫ ÇÁÓ ÐÒÏÄÕÃÔÉÏÎ ÓÙÓÔÅÍÓȢ &ÏÒ ÄÒÉÌÌÉÎÇ ÁÎÄ ×ÏÒËÏÖÅÒ ÓÙÓÔÅÍÓȟ ÔÈÉÓ ÉÓ ÎÏÔ ÓÕÆПÉÃÉÅÎÔ 
ÓÉÎÃÅ ÔÈÅÒÅ ÁÒÅ ÍÁÎÙ ÄÉÆÆÅÒÅÎÔ ÏÐÅÒÁÔÉÏÎÁÌ ÐÈÁÓÅÓȢ 4ÈÅ ÏÐÅÒÁÔÉÏÎÁÌ ÐÈÁÓÅÓ ÆÏÒ ÄÒÉÌÌÉÎÇ ÃÏÕÌÄ ÉÎÃÌÕÄÅȡ 2ÕÎÎÉÎÇȟ ÄÒÉÌÌÉÎÇȟ ÔÒÉÐÐÉÎÇȟ ÓÅÔ ÃÁÓÉÎÇȠ ÁÎÄȟ ÔÈÅ 
phases for workover could include: well equipment removal, replace completion string, replace casing string, and various workover activities.
f Includes testing
g )Ô ÉÓ ÄÉÆПÉÃÕÌÔ ÔÏ ÄÅÔÅÒÍÉÎÅ ÄÏ×ÎÔÉÍÅ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÕÎÄÅÔÅÃÔÅÄ ÆÁÕÌÔÓȢ 4ÈÅÓÅ ÆÁÕÌÔÓ ÁÒÅ ÅÖÅÎÔÕÁÌÌÙ ÒÅÖÅÁÌÅÄ ÂÙ ÔÅÓÔ ÏÒ ÄÅÍÁÎÄȢ
h See also ISO/TR 12489:2013, Figures 5, 6, and 7.

8.3.2 Data collection periods

$ÅÐÅÎÄÉÎÇ ÏÎ ÕÓÅ ÁÎÄ ÆÅÁÓÉÂÉÌÉÔÙȟ ÄÁÔÁ ÍÁÙ ÂÅ ÒÅÃÏÒÄÅÄ ÆÏÒ ÔÈÅ ×ÈÏÌÅ ÅÑÕÉÐÍÅÎÔ ÌÉÆÅÔÉÍÅ ÏÒ ÆÏÒ ÓÈÏÒÔÅÒ 
intervals. The latter is common due to both cost and obtaining the data within a reasonable time frame. 
!Ó ÓÈÏ×Î ÉÎ !ÎÎÅØ #ȟ ÔÈÅ ÌÉÆÅÔÉÍÅ ÏÆ ÍÁÎÙ ÉÔÅÍÓ ÉÓ ÁÓÓÕÍÅÄ ÔÏ ÆÏÌÌÏ× ÔÈÅ ÓÏȤÃÁÌÌÅÄ ȰÂÁÔÈÔÕÂȱ ÃÕÒÖÅȢ 
)Æ ÏÎÌÙ ÔÈÅ 2- ÄÁÔÁ ÆÏÒ ÔÈÅ ÓÔÅÁÄÙȤÓÔÁÔÅ ÏÐÅÒÁÔÉÎÇ ÐÁÒÔ ÏÆ ÁÎ ÉÔÅÍ ÁÒÅ ÒÅÑÕÉÒÅÄȟ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÓÈÁÌÌ 
ÓÔÁÒÔ ÁÆÔÅÒ ÔÈÅ ÂÕÒÎȤÉÎ ÐÅÒÉÏÄ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÈÁÖÅ ÅÎÄÅÄȢ 4ÈÅ ÌÅÎÇÔÈ ÏÆ ÔÈÉÓ ÐÅÒÉÏÄ ÃÁÎ ÖÁÒÙ ÁÍÏÎÇ 
ÅÑÕÉÐÍÅÎÔ ÃÁÔÅÇÏÒÉÅÓ ÆÒÏÍ ÎÏ ÂÕÒÎȤÉÎ ÔÏ ÓÅÖÅÒÁÌ ÍÏÎÔÈÓȢ $ÁÔÁ ÒÅÃÏÒÄÅÄ ÄÕÒÉÎÇ ÔÈÅ ÓÔÅÁÄÙȤÓÔÁÔÅ 
operating period often follows, or is assumed to follow, the exponential lifetime curve (constant failure 
ÒÁÔÅɊȢ &ÏÒ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔȟ ÉÔ ÉÓ ÁÌÓÏ ÕÓÅÆÕÌ ÁÎÄ ÅÓÓÅÎÔÉÁÌ ÔÏ ÃÏÌÌÅÃÔ ÄÁÔÁ ÆÒÏÍ ȰÄÁÙ ÏÎÅȱ ÉÎ ÏÒÄÅÒ ÔÏ 
ÁÃÃÕÍÕÌÁÔÅ ÅØÐÅÒÉÅÎÃÅ ÏÎ ÂÕÒÎȤÉÎ ÆÁÉÌÕÒÅÓȢ )Î ÔÈÉÓ ÃÁÓÅȟ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ ×ÈÁÔ ÍÁÙ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ 
ÁÎ ÉÎÉÔÉÁÌ ÂÕÒÎȤÉÎ ÐÅÒÉÏÄ ÓÈÁÌÌ ÂÅ ÄÉÓÔÉÎÇÕÉÓÈÅÄ ÆÒÏÍ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ ÔÈÅ ÓÕÂÓÅÑÕÅÎÔ ÓÔÅÁÄÙȤÓÔÁÔÅ 
operating period.
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The length of the data collection period shall be balanced against the expected failure rate, size of 
ÐÏÐÕÌÁÔÉÏÎ ÁÎÄ ÁÃÃÅÓÓ ÔÏ ÄÁÔÁȢ &ÏÒ ÅÑÕÉÐÍÅÎÔ ÏÆ ÈÉÇÈ ÉÍÐÏÒÔÁÎÃÅ ɉÓÁÆÅÔÙɊ ÁÎÄ ÅÑÕÉÐÍÅÎÔ ×ÈÅÒÅ ÏÎÅ 
ËÎÏ×Ó ÔÈÁÔ ÆÅ× ÆÁÉÌÕÒÅÓ ÎÏÒÍÁÌÌÙ ÏÃÃÕÒ ɉÓÕÂÓÅÁɊȟ Á ÌÏÎÇÅÒ ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ÉÓ ÄÅÓÉÒÁÂÌÅ ɉÅȢÇȢ ÔÈÅ ×ÈÏÌÅ 
ÌÉÆÅÔÉÍÅ ÈÉÓÔÏÒÙɊȢ )Ô ÉÓ ÅÖÅÎ ÕÓÅÆÕÌ ÔÏ ÃÏÌÌÅÃÔ ÄÁÔÁ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ×ÉÔÈ ÎÏ ÆÁÉÌÕÒÅÓ ÄÕÒÉÎÇ ÔÈÅ ÓÕÒÖÅÉÌÌÁÎÃÅ 
ÐÅÒÉÏÄ ÂÅÃÁÕÓÅȟ ÂÙ ÏÂÓÅÒÖÉÎÇ ÎÏ ÆÁÉÌÕÒÅÓ ÉÎ Á ÇÉÖÅÎ ÐÅÒÉÏÄȟ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÏ ÅÓÔÉÍÁÔÅ ÔÈÅ ÆÁÉÌÕÒÅ ÒÁÔÅ ÂÙ 
ȰÃÅÎÓÏÒÉÎÇȱ ÔÈÅ ÄÁÔÁȢ -ÅÔÈÏÄÓ ×ÉÔÈÉÎ ÓÔÁÔÉÓÔÉÃÓ ÓÈÁÌÌ ÂÅ ÕÓÅÄ ÔÏ ÅÓÔÉÍÁÔÅ ÔÈÅ ÃÏÎПÉÄÅÎÃÅ ÏÆ ÔÈÅ ÄÁÔÁ 
ɉÕÐÐÅÒȾÌÏ×ÅÒ ÃÏÎПÉÄÅÎÃÅ ÌÉÍÉÔÓɊȟ ÁÓ ÓÈÏ×Î ÉÎ !ÎÎÅØ #Ȣ

7ÈÉÌÅ ÔÈÅ ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ÉÓ ÊÕÓÔ ÁÎ ÉÎÔÅÒÖÁÌ ÉÎ ÔÈÅ ÃÁÌÅÎÄÁÒ ÔÉÍÅ ÂÅÔ×ÅÅÎ Ô×Ï ÓÐÅÃÉПÉÃ ÔÉÍÅÓ ÁÎÄ 
ÃÁÎȟ ÔÈÅÒÅÆÏÒÅȟ ÂÅ ÄÅПÉÎÅÄ ÅØÁÃÔÌÙȟ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ÉÓ ÎÏÔ ÁÌ×ÁÙÓ ÔÈÁÔ ÓÔÒÁÉÇÈÔÆÏÒ×ÁÒÄ ÔÏ ÄÅÔÅÒÍÉÎÅȢ &ÏÒ 
ÓÏÍÅ ÒÏÔÁÔÉÎÇ ÅÑÕÉÐÍÅÎÔȟ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ÉÓ ÒÅÃÏÒÄÅÄ ÏÎ Á ÃÏÕÎÔÅÒ ÁÎÄ ÃÁÎ ÂÅ ÒÅÁÄ ÅØÁÃÔÌÙȢ &ÏÒ 
ÏÔÈÅÒ ÅÑÕÉÐÍÅÎÔȟ ÔÈÉÓ ÍÉÇÈÔ ÎÏÔ ÂÅ ÔÒÕÅȢ (ÅÎÃÅȟ ÉÔ ÉÓ ÏÆÔÅÎ ÎÅÃÅÓÓÁÒÙ ÔÏ ÅÓÔÉÍÁÔÅ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ÂÁÓÅÄ 
ÏÎ ËÎÏ×ÌÅÄÇÅ ÆÒÏÍ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÁÎÄȾÏÒ ÍÁÉÎÔÅÎÁÎÃÅ ÓÔÁÆÆȢ !Ó ÔÈÅ ȰÔÒÕÅȱ ÆÁÉÌÕÒÅ ÒÁÔÅ ÆÏÒ ÁÎ ÉÔÅÍ ÓÈÁÌÌ 
ÂÅ ÃÁÌÃÕÌÁÔÅÄ ÂÁÓÅÄ ÏÎ ÁÃÔÕÁÌ ÏÐÅÒÁÔÉÏÎȟ ÈÉÇÈ ÐÒÉÏÒÉÔÙ ÓÈÏÕÌÄ ÂÅ ÇÉÖÅÎ ÔÏ ÃÏÌÌÅÃÔÉÎÇ ÏÒ ÅÓÔÉÍÁÔÉÎÇ ÔÈÉÓ 
parameter.

8.3.3 Maintenance times

Two main calendar times during maintenance are recommended to be collected, viz. down time and 
active repair time. The difference between the two is illustrated in Figure 4. For further information 
on breakdown of the downtimes, see also ISO/TR 12489:2013, Figures 5 to 7, and ISO 20815:2008, 
Figure I.5.

Figure 4 — Maintenance times

Down time includes the calendar time from the time the equipment is stopped for a repair until it is 
reconnected to its intended service after having been tested.

!ÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅȱ ÉÓ ÔÈÅ ȰÁÃÔÉÖÅ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅȱ ÔÈÅÎ ÓÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ 
&ÉÇÕÒÅ υȟ ×ÈÅÒÅ ȰÁÃÔÉÖÅ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅȱ ÃÏÎÓÉÓÔÓ ÏÆ ÔÈÅ ȰÁÃÔÉÖÅ ÒÅÐÁÉÒ ÔÉÍÅȱ ɉ-24Ɋ ÁÎÄ ÔÈÅ 
ȰÔÅÃÈÎÉÃÁÌ ÄÅÌÁÙȢ !ÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅ ÉÓ ÔÈÅ ÃÁÌÅÎÄÁÒ ÔÉÍÅ ÄÕÒÉÎÇ ×ÈÉÃÈ ÍÁÉÎÔÅÎÁÎÃÅ ×ÏÒË ÏÎ ÔÈÅ 
ÉÔÅÍ ÉÓ ÁÃÔÕÁÌÌÙ ÐÅÒÆÏÒÍÅÄȢ (ÅÎÃÅȟ ÁÃÔÉÖÅ ÒÅÐÁÉÒ ÔÉÍÅ ÃÁÎÎÏÔ ÎÏÒÍÁÌÌÙ ÂÅ ÇÒÅÁÔÅÒ ÔÈÁÎ ÔÈÅ ÄÏ×Î ÔÉÍÅȢ 
(Ï×ÅÖÅÒȟ ÅØÃÅÐÔÉÏÎÁÌÌÙȟ ÁÃÔÉÖÅ ÒÅÐÁÉÒ ÔÉÍÅ ÃÁÎ ÂÅ ÇÒÅÁÔÅÒ ÔÈÁÎ ÄÏ×Î ÔÉÍÅ ÉÆ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÃÁÎ ÂÅ 
performed with the equipment unit operating. Note that the operational time required to run down the 
equipment before repair and start-up up after the repair is not considered to be part of the down time. 
-ÏÂÉÌÉÚÁÔÉÏÎ ÔÉÍÅ ÉÓ ÐÁÒÔ ÏÆ ÔÈÅ ÐÒÅÐÁÒÁÔÉÏÎ ÁÎÄȾ ÏÒ ÄÅÌÁÙȢ

./4% 3ÅÅ ÒÅÌÅÖÁÎÔ ÄÅПÉÎÉÔÉÏÎÓ ÒÅÇÁÒÄÉÎÇ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅÓ ÉÎ #ÌÁÕÓÅ σȢ
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9 Recommended data for equipment, failures and maintenance

9.1 Data categories

4ÈÅ 2- ÄÁÔÁ ÓÈÁÌÌ ÂÅ ÃÏÌÌÅÃÔÅÄ ÉÎ ÁÎ ÏÒÇÁÎÉÚÅÄ ÁÎÄ ÓÔÒÕÃÔÕÒÅÄ ×ÁÙȢ 4ÈÅ ÍÁÊÏÒ ÄÁÔÁ ÃÁÔÅÇÏÒÉÅÓ ÆÏÒ 
equipment, failure and maintenance data are the following.

ÁɊ %ÑÕÉÐÍÅÎÔ ÕÎÉÔ ÄÁÔÁ ɉÉÎÖÅÎÔÏÒÙ ÄÁÔÁɊ

The description of an equipment unit (level 6 in Figure 3Ɋ ÉÓ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÔÈÅ ÆÏÌÌÏ×ÉÎÇȡ

ρɊ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÄÁÔÁȟ ÅȢÇȢ ÉÎÄÕÓÔÒÙȟ ÐÌÁÎÔȟ ÌÏÃÁÔÉÏÎȟ ÓÙÓÔÅÍȠ

ςɊ ÅÑÕÉÐÍÅÎÔ ÁÔÔÒÉÂÕÔÅÓȟ ÅȢÇȢ ÍÁÎÕÆÁÃÔÕÒÅÒȭÓ ÄÁÔÁȟ ÄÅÓÉÇÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓȠ

3) operational data, e.g. operating mode, operating power, environment.

4ÈÅÓÅ ÄÁÔÁ ÃÁÔÅÇÏÒÉÅÓ ÓÈÁÌÌ ÂÅ ÇÅÎÅÒÁÌ ÆÏÒ ÁÌÌ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȢ !ÄÄÉÔÉÏÎÁÌÌÙȟ ÓÏÍÅ ÄÁÔÁ ÓÐÅÃÉПÉÃ ÆÏÒ 
each equipment class (e.g. number of stages for a compressor) are required. Recommended data for 
some equipment classes are given in Annex A.

b) Failure data

4ÈÅÓÅ ÄÁÔÁ ÁÒÅ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÔÈÅ ÆÏÌÌÏ×ÉÎÇȡ

ρɊ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÄÁÔÁȟ ÅȢÇȢ ÆÁÉÌÕÒÅ ÒÅÃÏÒÄ ÎÕÍÂÅÒ ÁÎÄ ÒÅÌÁÔÅÄ ÅÑÕÉÐÍÅÎÔ ÔÈÁÔ ÈÁÓ ÆÁÉÌÅÄȠ

2) failure data for characterizing a failure, e.g. failure date, items failed, failure impact, failure mode, 
failure cause, failure detection method.

c) Maintenance data

4ÈÅÓÅ ÄÁÔÁ ÁÒÅ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÔÈÅ ÆÏÌÌÏ×ÉÎÇȡ

ρɊ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÄÁÔÁȟ ÅȢÇȢ ÍÁÉÎÔÅÎÁÎÃÅ ÒÅÃÏÒÄ ÎÕÍÂÅÒȟ ÒÅÌÁÔÅÄ ÆÁÉÌÕÒÅ ÁÎÄȾÏÒ ÅÑÕÉÐÍÅÎÔ ÒÅÃÏÒÄȠ

2) maintenance data, parameters characterising a maintenance action, e.g. date of maintenance, 
ÍÁÉÎÔÅÎÁÎÃÅ ÃÁÔÅÇÏÒÙȟ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÙȟ ÉÍÐÁÃÔ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅȟ ÉÔÅÍÓ ÍÁÉÎÔÁÉÎÅÄȠ

σɊ ÍÁÉÎÔÅÎÁÎÃÅ ÒÅÓÏÕÒÃÅÓȟ ÍÁÉÎÔÅÎÁÎÃÅ ÍÁÎȤÈÏÕÒÓ ÐÅÒ ÄÉÓÃÉÐÌÉÎÅ ÁÎÄ ÔÏÔÁÌȟ ÕÔÉÌÉÔÙ ÅÑÕÉÐÍÅÎÔȾ 
ÒÅÓÏÕÒÃÅÓ ÁÐÐÌÉÅÄȠ

4) maintenance times, active maintenance time, down time.

4ÈÅ ÔÙÐÅ ÏÆ ÆÁÉÌÕÒÅ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÄÁÔÁ ÓÈÁÌÌ ÎÏÒÍÁÌÌÙ ÂÅ ÃÏÍÍÏÎ ÆÏÒ ÁÌÌ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȟ ×ÉÔÈ 
ÅØÃÅÐÔÉÏÎÓ ×ÈÅÒÅ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÃÏÌÌÅÃÔ ÓÐÅÃÉПÉÃ ÔÙÐÅÓ ÏÆ ÄÁÔÁȟ ÅȢÇȢ ÓÕÂÓÅÁ ÅÑÕÉÐÍÅÎÔȢ

Corrective-maintenance events shall be recorded in order to describe the corrective action following 
Á ÆÁÉÌÕÒÅȢ 0ÒÅÖÅÎÔÉÖÅȤÍÁÉÎÔÅÎÁÎÃÅ ÒÅÃÏÒÄÓ ÁÒÅ ÒÅÑÕÉÒÅÄ ÔÏ ÒÅÔÁÉÎ ÔÈÅ ÃÏÍÐÌÅÔÅ ÌÉÆÅÔÉÍÅ ÈÉÓÔÏÒÙ ÏÆ ÁÎ 
equipment unit.

9.2 Data format

%ÁÃÈ ÒÅÃÏÒÄȟ ÅȢÇȢ Á ÆÁÉÌÕÒÅ ÅÖÅÎÔȟ ÓÈÁÌÌ ÂÅ ÉÄÅÎÔÉПÉÅÄ ÉÎ ÔÈÅ ÄÁÔÁÂÁÓÅ ÂÙ Á ÎÕÍÂÅÒ ÏÆ ÁÔÔÒÉÂÕÔÅÓȢ %ÁÃÈ 
attribute describes one piece of information, e.g. failure mode. It is recommended that each piece of 
information be coded where possible. The advantages of this approach versus free text are

ɂ ÆÁÃÉÌÉÔÁÔÉÏÎ ÏÆ ÑÕÅÒÉÅÓ ÁÎÄ ÁÎÁÌÙÓÉÓ ÏÆ ÄÁÔÁȟ

— ease of data input,

ɂ ÃÏÎÓÉÓÔÅÎÃÙ ÃÈÅÃË ÕÎÄÅÒÔÁËÅÎ ÁÔ ÉÎÐÕÔȟ ÂÙ ÈÁÖÉÎÇ ÐÒÅÄÅПÉÎÅÄ ÃÏÄÅ ÌÉÓÔÓȟ
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— minimization of database size and response time of queries.

4ÈÅ ÒÁÎÇÅ ÏÆ ÐÒÅÄÅПÉÎÅÄ ÃÏÄÅÓ ÓÈÁÌÌ ÂÅ ÏÐÔÉÍÉÚÅÄȢ ! ÓÈÏÒÔ ÒÁÎÇÅ ÏÆ ÃÏÄÅÓ ÉÓ ÔÏÏ ÇÅÎÅÒÁÌ ÔÏ ÂÅ ÕÓÅÆÕÌȢ ! 
long range of codes gives a more precise description, but slows the input process and might not be used 
ÆÕÌÌÙ ÂÙ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÏÒȢ 3ÅÌÅÃÔÅÄ ÃÏÄÅÓ ÓÈÁÌÌȟ ÉÆ ÐÏÓÓÉÂÌÅȟ ÂÅ ÍÕÔÕÁÌÌÙ ÅØÃÌÕÓÉÖÅȢ

4ÈÅ ÄÉÓÁÄÖÁÎÔÁÇÅ ÏÆ Á ÐÒÅÄÅПÉÎÅÄ ÌÉÓÔ ÏÆ ÃÏÄÅÓ ÖÅÒÓÕÓ ÆÒÅÅ ÔÅØÔ ÉÓ ÔÈÁÔ ÓÏÍÅ ÄÅÔÁÉÌÅÄ ÉÎÆÏÒÍÁÔÉÏÎ ÃÁÎ ÂÅ 
lost. For all categories mentioned in 9.1 a), b) and c), it is recommended to include some additional free 
ÔÅØÔ ÇÉÖÉÎÇ ÍÏÒÅ ÅØÐÌÁÎÁÔÏÒÙ ÉÎÆÏÒÍÁÔÉÏÎ ÁÓ ÁÖÁÉÌÁÂÌÅ ÁÎÄ ÄÅÅÍÅÄ ÒÅÌÅÖÁÎÔȟ ÅȢÇȢ ÔÏ ÉÎÃÌÕÄÅ Á ÎÁÒÒÁÔÉÖÅ 
ÏÆ ÔÈÅ ÏÃÃÕÒÒÅÎÃÅ ÌÅÁÄÉÎÇ ÔÏ Á ÆÁÉÌÕÒÅ ÅÖÅÎÔȢ 4ÈÉÓ ×ÏÕÌÄ ÁÓÓÉÓÔ ÉÎ ÑÕÁÌÉÔÙ ÃÈÅÃËÉÎÇ ÔÈÅ ÉÎÆÏÒÍÁÔÉÏÎ ÁÎÄ 
browsing through single records to extract more detailed information.

Examples of codes are given in Annexes A and B ÆÏÒ ÄÉÆÆÅÒÅÎÔ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅÓ ÁÎÄ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁȢ 
'ÅÎÅÒÉÃ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ×ÉÌÌ ÕÓÅ ÓÕÃÈ ÅÑÕÉÐÍÅÎÔ ÄÁÔÁȟ ÁÎÄ ÆÁÉÌÕÒÅ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓȢ 
2ÅÇÁÒÄÉÎÇ ÔÈÅ ÇÅÎÅÒÉÃ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁȟ ÓÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ ρσȢςȢ

9.3 Database structure

9.3.1 Description

4ÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÓÈÁÌÌ ÂÅ ÏÒÇÁÎÉÚÅÄ ÁÎÄ ÌÉÎËÅÄ ÉÎ Á ÄÁÔÁÂÁÓÅ ÔÏ ÐÒÏÖÉÄÅ ÅÁÓÙ ÁÃÃÅÓÓ ÆÏÒ ÕÐÄÁÔÅÓȟ 
ÑÕÅÒÉÅÓ ÁÎÄ ÁÎÁÌÙÓÉÓȢ 3ÅÖÅÒÁÌ ÃÏÍÍÅÒÃÉÁÌ ÄÁÔÁÂÁÓÅÓ ÁÒÅ ÁÖÁÉÌÁÂÌÅ ÔÈÁÔ ÃÁÎ ÂÅ ÕÓÅÄ ÁÓ ÔÈÅ ÍÁÉÎ ÂÕÉÌÄÉÎÇ 
ÂÌÏÃËÓ ÆÏÒ ÄÅÓÉÇÎÉÎÇ Á ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁÂÁÓÅȢ 4×Ï ÁÓÐÅÃÔÓ ÏÆ ÏÒÇÁÎÉÚÉÎÇ ÔÈÅ ÓÔÒÕÃÔÕÒÅ ÏÆ ÄÁÔÁ ÓÈÁÌÌ ÂÅ 
addressed as described in 9.3.2 and 9.3.3.

9.3.2 Logical structure

4ÈÅ ÌÏÇÉÃÁÌ ÓÔÒÕÃÔÕÒÅ ÄÅПÉÎÅÓ ÔÈÅ ÌÏÇÉÃÁÌ ÌÉÎËÓ ÁÍÏÎÇ ÔÈÅ ÍÁÉÎ ÄÁÔÁ ÃÁÔÅÇÏÒÉÅÓ ÉÎ ÔÈÅ ÄÁÔÁÂÁÓÅȢ 4ÈÉÓ 
model represents an application-oriented view of the database. The example in Figure 5 shows a 
ÈÉÅÒÁÒÃÈÉÃÁÌ ÓÔÒÕÃÔÕÒÅ ×ÉÔÈ ÆÁÉÌÕÒÅ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÒÅÃÏÒÄÓ ÌÉÎËÅÄ ÔÏ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ɉÉÎÖÅÎÔÏÒÙɊȢ 
2ÅÃÏÒÄÓ ÄÅÓÃÒÉÂÉÎÇ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ɉ0-Ɋ ÁÒÅ ÌÉÎËÅÄ ÔÏ ÔÈÅ ÉÎÖÅÎÔÏÒÙ ÄÅÓÃÒÉÐÔÉÏÎ ÉÎ Á ÍÁÎÙȤ
ÔÏȤÏÎÅ ÒÅÌÁÔÉÏÎȢ 4ÈÅ ÓÁÍÅ ÁÐÐÌÉÅÓ ÆÏÒ ÆÁÉÌÕÒÅÓȟ ×ÈÉÃÈ ÁÄÄÉÔÉÏÎÁÌÌÙ ÈÁÖÅ ÒÅÌÁÔÅÄ ÃÏÒÒÅÃÔÉÖÅȤÍÁÉÎÔÅÎÁÎÃÅ 
ÒÅÃÏÒÄÓ ÌÉÎËÅÄ ÔÏ ÅÁÃÈ ÆÁÉÌÕÒÅ ÒÅÃÏÒÄȢ %ÁÃÈ ÒÅÃÏÒÄ ɉÅȢÇȢ ÆÁÉÌÕÒÅɊ ÍÁÙ ÃÏÎÓÉÓÔ ÏÆ ÓÅÖÅÒÁÌ ÁÔÔÒÉÂÕÔÅÓ ɉÅȢÇȢ 
failure date, failure mode, etc.).
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Figure 5 — Logical data structure (example)

9.3.3 Database architecture

4ÈÉÓ ÄÅПÉÎÅÓ ÔÈÅ ÄÅÓÉÇÎ ÏÆ ÔÈÅ ÄÁÔÁÂÁÓÅ ÁÓ ÔÏ ÈÏ× ÔÈÅ ÉÎÄÉÖÉÄÕÁÌ ÄÁÔÁ ÅÌÅÍÅÎÔÓ ÁÒÅ ÌÉÎËÅÄ ÁÎÄ ÁÄÄÒÅÓÓÅÄȢ 
4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÆÏÕÒ ÍÏÄÅÌ ÃÁÔÅÇÏÒÉÅÓ ÁÒÅ ÃÏÍÍÏÎÌÙ ÁÖÁÉÌÁÂÌÅȟ ÒÁÎËÅÄ ÆÒÏÍ ÌÏ×ÅÓÔ ÔÏ ÈÉÇÈÅÓÔ ÃÏÍÐÌÅØÉÔÙ 
ÁÎÄ ÖÅÒÓÁÔÉÌÉÔÙȡ

Hierarchical model: $ÁÔÁ ПÉÅÌÄÓ ×ÉÔÈÉÎ ÒÅÃÏÒÄÓ ÁÒÅ ÒÅÌÁÔÅÄ ÂÙ Á ȰÆÁÍÉÌÙ ÔÒÅÅȱ ÒÅÌÁÔÉÏÎÓÈÉÐȢ %ÁÃÈ 
level represents a particular attribute of data.

Network model: 4ÈÉÓ ÉÓ ÓÉÍÉÌÁÒ ÔÏ ÔÈÅ ÈÉÅÒÁÒÃÈÉÃÁÌ ÍÏÄÅÌȠ ÈÏ×ÅÖÅÒȟ ÅÁÃÈ ÁÔÔÒÉÂÕÔÅ ÃÁÎ ÈÁÖÅ 
more than one parent.

Relational model: The model is constructed from tables of data elements, which are called relations. 
.Ï ÁÃÃÅÓÓ ÐÁÔÈ ÉÓ ÄÅПÉÎÅÄ ÂÅÆÏÒÅÈÁÎÄȠ ÁÌÌ ÔÙÐÅÓ ÏÆ ÍÁÎÉÐÕÌÁÔÉÏÎ ÏÆ ÔÈÅ ÄÁÔÁ ÉÎ 
ÔÁÂÕÌÁÒ ÆÏÒÍ ÁÒÅ ÐÏÓÓÉÂÌÅȢ 4ÈÅ ÍÁÊÏÒÉÔÙ ÏÆ ÄÁÔÁÂÁÓÅ ÄÅÓÉÇÎÓ ÕÓÅ ÔÈÉÓ ÃÏÎÃÅÐÔȢ

/ÂÊÅÃÔ ÍÏÄÅÌȡ 4ÈÅ ÓÏÆÔ×ÁÒÅ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÁÓ Á ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÏÂÊÅÃÔÓȟ ÅÁÃÈ ÏÆ ×ÈÉÃÈ ÈÁÓ ɉρɊ 
Á ÓÔÒÕÃÔÕÒÅ ÁÎÄ ɉςɊ ÁÎ ÉÎÔÅÒÆÁÃÅȢ 4ÈÅ ÓÔÒÕÃÔÕÒÅ ÉÓ ПÉØÅÄ ×ÉÔÈÉÎ ÅÁÃÈ ÏÂÊÅÃÔ 
while the interface is the visible part that provides the link address between 
ÔÈÅ ÏÂÊÅÃÔÓȢ /ÂÊÅÃÔ ÍÏÄÅÌÌÉÎÇ ÅÎÁÂÌÅÓ ÔÈÅ ÄÁÔÁÂÁÓÅ ÄÅÓÉÇÎ ÔÏ ÂÅ ÖÅÒÙ ПÌÅØÉÂÌÅȟ 
ÅØÔÅÎÄÁÂÌÅȟ ÒÅÕÓÁÂÌÅ ÁÎÄ ÅÁÓÙ ÔÏ ÍÁÉÎÔÁÉÎȢ 4ÈÉÓ ÍÏÄÅÌ ÓÅÅÍÓ ÔÏ ÂÅ ÐÏÐÕÌÁÒ 
in new database concepts.
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9.4 Equipment data

4ÈÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÆ ÅÑÕÉÐÍÅÎÔ ÉÎÔÏ ÔÅÃÈÎÉÃÁÌȟ ÏÐÅÒÁÔÉÏÎÁÌ ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÁÒÁÍÅÔÅÒÓ ÉÓ ÔÈÅ ÂÁÓÉÓ 
ÆÏÒ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎ ÏÆ 2- ÄÁÔÁȢ 4ÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÁÌÓÏ ÎÅÃÅÓÓÁÒÙ ÔÏ ÄÅÔÅÒÍÉÎÅ ×ÈÅÔÈÅÒ ÔÈÅ ÄÁÔÁ ÁÒÅ 
suitable or valid for various applications. Some data are common to all equipment classes and other 
ÄÁÔÁ ÁÒÅ ÓÐÅÃÉПÉÃ ÔÏ Á ÐÁÒÔÉÃÕÌÁÒ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓȢ

4Ï ÅÎÓÕÒÅ ÔÈÁÔ ÔÈÅ ÏÂÊÅÃÔÉÖÅÓ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÁÒÅ ÍÅÔȟ Á ÍÉÎÉÍÕÍ ÏÆ ÄÁÔÁ ÓÈÁÌÌ ÂÅ 
ÃÏÌÌÅÃÔÅÄȢ 4ÈÅÓÅ ÄÁÔÁ ÁÒÅ ÉÄÅÎÔÉПÉÅÄ ÂÙ ÁÎ ÁÓÔÅÒÉÓË ɉɕɊ ÉÎ Tables 5, 6 and 8. However, the addition of 
ÃÅÒÔÁÉÎ ÏÔÈÅÒ ÄÁÔÁ ÃÁÔÅÇÏÒÉÅÓ ÃÁÎ ÓÉÇÎÉПÉÃÁÎÔÌÙ ÉÍÐÒÏÖÅ ÔÈÅ ÐÏÔÅÎÔÉÁÌ ÕÓÁÂÉÌÉÔÙ ÏÆ ÔÈÅ 2- ÄÁÔÁ ɉÓÅÅ 
Annex D). In all cases, the minimum data collected on equipment level should allow a data exchange 
between the equipment owner (user) and the manufacturer. The minimum data shall encompass all 
ÄÁÔÁ ÒÅÑÕÉÒÅÄ ÔÏ ÉÄÅÎÔÉÆÙ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÐÈÙÓÉÃÁÌ ÌÏÃÁÔÉÏÎ ÁÔ ÁÎÙ ÇÉÖÅÎ ÐÏÉÎÔ ÉÎ ÔÉÍÅȟ ÔÈÅ ÍÁÉÎ ÄÅÓÉÇÎ 
ÁÔÔÒÉÂÕÔÅ ÉÄÅÎÔÉПÉÅÒ ÕÓÅÄ ÂÙ ÂÏÔÈ ÐÁÒÔÉÅÓ ɉÅȢÇȢ ÍÁÎÕÆÁÃÔÕÒÅÒȭÓ ÐÁÒÔ ÎÕÍÂÅÒɊȟ ÍÁÎÕÆÁÃÔÕÒÅÒ ÁÎÄ ÕÎÉÑÕÅ 
ÉÄÅÎÔÉПÉÅÒ ÏÆ ÅÁÃÈ ÓÐÅÃÉПÉÃ ÅÑÕÉÐÍÅÎÔ ÉÔÅÍ ɉÔÙÐÉÃÁÌÌÙ ÍÁÎÕÆÁÃÔÕÒÅÒȭÓ ÓÅÒÉÁÌ ÎÕÍÂÅÒɊȢ

Equipment data consists of two parts:

Ɇ ÅÑÕÉÐÍÅÎÔ ÄÁÔÁ ÃÏÍÍÏÎ ÔÏ ÁÌÌ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȠ

Ɇ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃȢ

Table 5 ÃÏÎÔÁÉÎÓ ÔÈÅ ÄÁÔÁ ÃÏÍÍÏÎ ÔÏ ÁÌÌ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȢ )Î ÁÄÄÉÔÉÏÎȟ ÓÏÍÅ ÄÁÔÁ ÔÈÁÔ ÁÒÅ ÓÐÅÃÉПÉÃ 
for each equipment class shall be recorded. Annex A gives examples of such data for some equipment 
classes. In the examples in Annex Aȟ ÔÈÅ ÐÒÉÏÒÉÔÙ ÄÁÔÁ ÁÒÅ ÓÕÇÇÅÓÔÅÄȟ ÂÕÔ ÔÈÅÙ ÃÁÎ ÖÁÒÙ ÁÃÃÏÒÄÉÎÇ ÔÏ ÅÁÃÈ 
ÃÁÓÅ ÏÒ ÁÐÐÌÉÃÁÔÉÏÎȢ &ÏÒ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁȟ ÌÏ× ÐÒÉÏÒÉÔÙ ÄÁÔÁ ÃÁÎ ÂÅ ÄÉÆПÉÃÕÌÔ ÔÏ ÏÂÔÁÉÎȟ ÂÕÔ ÉÆ 
ÁÖÁÉÌÁÂÌÅ ÃÁÎ ÂÅ ÖÁÌÕÁÂÌÅ ÆÏÒ ÁÎÁÌÙÓÉÓ ÏÆ ÔÈÅ ÓÐÅÃÉПÉÃ ÅÑÕÉÐÍÅÎÔȢ

Table 5 — Equipment data common to all equipment classes

Data 
category

Data Taxonom-
ic level a

Business category (examples)
Upstream

(E & P)
Midstream Downstream

ɉÒÅПÉÎÉÎÇɊ
Petro- 

chemical

Use/ 
Location 

attributes

)ÎÄÕÓÔÒÙ 1 Petroleum Natural gas Petroleum Petrochem-
ical

"ÕÓÉÎÅÓÓ ÃÁÔÅÇÏÒÙ ɉɕɊ 2 E & P Midstream 2ÅПÉÎÉÎÇ Petrochem-
ical

)ÎÓÔÁÌÌÁÔÉÏÎ ÃÁÔÅÇÏÒÙ 3 Oil/gas 
production

Pipeline 2ÅПÉÎÅÒÙ Petrochem-
ical

Installation code or name 
ɉɕɊ

3 Delta Beta gas line #ÈÁÒÌÉÅ ÒÅПÉÎ-
ÅÒÙ

Delta chem-
ical

Owner code or name 4 Smith Ltd. Johnsen Inc. JPL Corp. ABC ASA
Geographic location 3 UKCS Europe Mid-west USA UK
0ÌÁÎÔȾ5ÎÉÔ ÃÁÔÅÇÏÒÙ ɉɕɊ 4 Oil/gas 

platform
Compressor 

station
(ÙÄÒÏȤÃÒÁÃË-

er
%ÔÈÙÌÅÎÅ 
cracker

Plant/Unit code or name 
ɉɕɊ

4 Alpha 1 CS 3 HH 2 EC 1

3ÅÃÔÉÏÎȾ3ÙÓÔÅÍ 
(see Annex AɊ ɉɕɊ

5 Oil process-
ing

Compression Reaction Reaction 
ÓÙÓÔÅÍ

/ÐÅÒÁÔÉÏÎ ÃÁÔÅÇÏÒÙ 5 Remote 
control

Remote con-
trol

Manned Manned
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Data 
category

Data Taxonom-
ic level a

Business category (examples)
Upstream

(E & P)
Midstream Downstream

ɉÒÅПÉÎÉÎÇɊ
Petro- 

chemical

Equipment 
attributes

Equipment class 
(see Annex AɊ ɉɕɊ

6 Pump Compressor Heat ex-
changer

Heater

%ÑÕÉÐÍÅÎÔ 4ÙÐÅ 
(see Annex AɊ ɉɕɊ

6 Centrifugal Centrifugal Shell and tube Fired

%ÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎȾ 
Location (e.g. tag num-
ÂÅÒɊ ɉɕɊ b

6 P101-A C1001 C-21 H-1

Equipment description 
(nomenclature)

6 Transfer Main com-
pressor

Reactor 
ÅÆПÌÕÅÎÔ

Charge heater

5ÎÉÑÕÅ ÅÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉ-
cation number b

6 12345XL 10101 #ØÙρςσ 909090

-ÁÎÕÆÁÃÔÕÒÅÒȭÓ ÎÁÍÅ ɉɕɊ c 6 Johnson 7ÉÌÅÙ Smith Anderson
Manufacturer’s model 
designation g

6 Mark I CO2 GTI SuperHeat A

Design data relevant for 
each equipment class and 
subunit/component as 
ÁÐÐÌÉÃÁÂÌÅȟ ÅȢÇȢ ÃÁÐÁÃÉÔÙȟ 
power, speed, pressure, re-
ÄÕÎÄÁÎÃÙȟ ÒÅÌÅÖÁÎÔ ÓÔÁÎÄ-
ard(s) (see also Annex A)

6 - 8 Equipment- 
ÓÐÅÃÉПÉÃ

Equipment- 
ÓÐÅÃÉПÉÃ

Equipment- 
ÓÐÅÃÉПÉÃ

Equipment- 
ÓÐÅÃÉПÉÃ

Operation 
(normal 

use)

Normal operating state/
-ÏÄÅ ɉɕɊ

6 Running Active stand-
ÂÙ

Intermittent Running

Initial equipment commis-
sioning date

6 2003.01.01 2003.01.01 2003.01.01 2003.01.01

Start date of current ser-
ÖÉÃÅ ɉɕɊ

6 2003.02.01 2003.02.01 2003.02.01 2003.02.01

Surveillance time, h (cal-
ÃÕÌÁÔÅÄɊ ɉɕɊ

6 8 950 8 000 5 400 26 300

Operational time, h d 
(measured/calculated)

6 7 540 675 2 375 22 870

Number of periodic test 
demands during the 
surveillance period as 
ÁÐÐÌÉÃÁÂÌÅ ɉɕɊe

6 - 8 4 2 2 4

Number of operation-
al demands during the 
surveillance period as 
ÁÐÐÌÉÃÁÂÌÅ ɉɕɊe

6 - 8 4 5 11 3

Total wells drilled during 
ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ɉɕɊf

4 42 N.A. N.A. N.A.

Operating parameters as 
relevant for each equip-
ÍÅÎÔ ÃÌÁÓÓȠ ÅȢÇȢ ÁÍÂÉÅÎÔ 
conditions, operating 
power (see Annex A)

6 Equipment- 
ÓÐÅÃÉПÉÃ

Equipment- 
ÓÐÅÃÉПÉÃ

Equipment- 
ÓÐÅÃÉПÉÃ

Equipment- 
ÓÐÅÃÉПÉÃ
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Data 
category

Data Taxonom-
ic level a

Business category (examples)
Upstream

(E & P)
Midstream Downstream

ɉÒÅПÉÎÉÎÇɊ
Petro- 

chemical

Additional 
information

Additional information in 
free text as applicable

6 3ÐÅÃÉÆÙ ÁÓ 
needed

3ÐÅÃÉÆÙ ÁÓ 
needed

3ÐÅÃÉÆÙ ÁÓ 
needed

3ÐÅÃÉÆÙ ÁÓ 
needed

Source of data, e.g. P & ID, 
data sheet, maintenance 
ÓÙÓÔÅÍ

6 3ÐÅÃÉÆÙ ÁÓ 
needed

3ÐÅÃÉÆÙ ÁÓ 
needed

3ÐÅÃÉÆÙ ÁÓ 
needed

3ÐÅÃÉÆÙ ÁÓ 
needed

a 3ÅÅ ÄÅПÉÎÉÔÉÏÎÓ ÉÎ Figure 3.
b ! ÓÐÅÃÉПÉÃ ÉÎÄÉÖÉÄÕÁÌ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÈÁÓ ÁÎ Ȱ5ÎÉÑÕÅ ÅÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒȱ ɉÓÅÒÉÁÌ ÎÕÍÂÅÒɊȟ 
ÁÎÄ ÔÈÉÓ ÍÁÙ ÂÅ ÒÅÑÕÉÒÅÄ ÆÏÒ ÄÏÃÕÍÅÎÔÉÎÇ ÐÏÔÅÎÔÉÁÌ ÃÈÁÎÇÅȤÏÕÔ ÁÔ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÌÅÖÅÌȢ 4ÈÅ ÔÁÇ ÎÕÍÂÅÒ ÉÄÅÎÔÉ-
ПÉÅÓ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÆÕÎÃÔÉÏÎ ÁÎÄ ÉÔÓ ÐÈÙÓÉÃÁÌ ÌÏÃÁÔÉÏÎȢ )Æ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÉÓ ÒÅÐÌÁÃÅÄ ×ÉÔÈȟ ÅȢÇȢ ÁÎ ÏÖÅÒÈÁÕÌÅÄ ÕÎÉÔȟ 
the tag number (and part number) remains the same, but the serial number changes. Operator and equipment 
ÓÕÐÐÌÉÅÒ ÍÁÙ ÈÁÖÅ ÄÉÆÆÅÒÅÎÔ Ȱ5ÎÉÑÕÅ ÅÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒȱ ÆÏÒ ÓÁÍÅ ÓÐÅÃÉПÉÃ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔȢ 3ÅÅ ÁÌÓÏ 
ISO 15926-2:2003, E.3.3 which describes this relationship in more detail.
c  -ÁÎÕÆÁÃÔÕÒÅÒ ÍÁÙ ÂÅ ÒÅÌÅÖÁÎÔ ÆÏÒ ÌÏ×ÅÒ ÈÉÅÒÁÒÃÈÉÃÁÌ ÌÅÖÅÌÓȟ ÉȢÅȢ ÌÅÖÅÌ χ ÁÎÄ ψȢ
d  %ÑÕÉÐÍÅÎÔ ÍÁÙ ÂÅ ÓÕÂÊÅÃÔ ÔÏ ÄÉÆÆÅÒÅÎÔ ÏÐÅÒÁÔÉÏÎÁÌ ÐÈÁÓÅÓȟ ÓÕÃÈ ÁÓ ÆÏÒ ÅØÁÍÐÌÅ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÕÓÅÄ ÉÎ 
drilling operations
e  See further information on number of demands in C.1.3.
f  4ÈÉÓ ÁÐÐÌÉÅÓ ÏÎÌÙ ÔÏ ÄÒÉÌÌÉÎÇ ÒÅÌÁÔÅÄ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȢ
g  Equipment classes, subunits or maintainable items within some equipment classes can have the need to 
ÈÁÖÅ Á ÓÅÐÁÒÁÔÅ ÉÎÆÏÒÍÁÔÉÏÎ ПÉÅÌÄ ÉÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁ ɉ,ÅÖÅÌ φȤψ ÉÎ ÔÈÅ ÔÁØÏÎÏÍÙ ÉÎ Figure 3Ɋ ÔÏ ÒÅПÌÅÃÔ 
ÔÈÅ ÔÅÃÈÎÏÌÏÇÙ ÇÅÎÅÒÁÔÉÏÎȟ ÔÏ ÄÉÓÔÉÎÇÕÉÓÈ ÂÅÔ×ÅÅÎ ÏÌÄÅÒ ÁÎÄ ÎÅ× ÔÅÃÈÎÏÌÏÇÙ ÉÎ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ 
ÁÎÁÌÙÓÉÓȢ
ɉɕɊ ÉÎÄÉÃÁÔÅÓ ÔÈÅ ÍÉÎÉÍÕÍ ÄÁÔÁ ÔÈÁÔ ÓÈÁÌÌ ÂÅ ÃÏÌÌÅÃÔÅÄȢ

9.5 Failure data

! ÕÎÉÆÏÒÍ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÆÁÉÌÕÒÅ ÁÎÄ Á ÍÅÔÈÏÄ ÏÆ ÃÌÁÓÓÉÆÙÉÎÇ ÆÁÉÌÕÒÅÓ ÁÒÅ ÅÓÓÅÎÔÉÁÌ ×ÈÅÎ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ 
combine data from different sources (plants and operators) in a common RM database.

A common report, as given in Table 6 (see also Table 3), for all equipment classes shall be used for 
reporting failure data. For some equipment classes, e.g. subsea equipment, minor adaptations can be 
ÎÅÃÅÓÓÁÒÙȢ
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Table 6 — Failure data

Data cate-
gory

Data to be recorded Description

)ÄÅÎÔÉПÉÃÁÔÉÏÎ
&ÁÉÌÕÒÅ ÒÅÃÏÒÄ ɉɕɊ 5ÎÉÑÕÅ ÆÁÉÌÕÒÅ ÒÅÃÏÒÄ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ
%ÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎȾ,ÏÃÁÔÉÏÎ ɉɕɊ E.g. tag number (see Table 5)

Failure data

&ÁÉÌÕÒÅ ÄÁÔÅ ɉɕɊ $ÁÔÅ ÏÆ ÆÁÉÌÕÒÅ ÄÅÔÅÃÔÉÏÎ ɉÙÅÁÒȾÍÏÎÔÈȾÄÁÙɊ
&ÁÉÌÕÒÅ ÍÏÄÅ ɉɕɊ 5ÓÕÁÌÌÙ ÁÔ ÅÑÕÉÐÍÅÎÔȤÕÎÉÔ ÌÅÖÅÌ ɉÌÅÖÅÌ φɊ ɉÓÅÅ "ȢςȢφɊ a

&ÁÉÌÕÒÅ ÉÍÐÁÃÔ ÏÎ ÐÌÁÎÔ ÓÁÆÅÔÙ ɉÅȢÇȢ ÐÅÒ-
sonnel, environment, assets) b

Qualitative or quantitative failure consequence categoriza-
tion (see also C.1.10)

Failure impact on plant operations (e.g. 
production, drilling, intervention) b

Qualitative or quantitative failure consequence categoriza-
tion (see also C.1.10)

&ÁÉÌÕÒÅ ÉÍÐÁÃÔ ÏÎ ÅÑÕÉÐÍÅÎÔ ÆÕÎÃÔÉÏÎ ɉɕɊ Effect on equipment-unit function (level 6): critical, degraded, 
or incipient failure c

Failure mechanism 4ÈÅ ÐÈÙÓÉÃÁÌȟ ÃÈÅÍÉÃÁÌ ÏÒ ÏÔÈÅÒ ÐÒÏÃÅÓÓÅÓ ×ÈÉÃÈ ÈÁÖÅ ÌÅÄ ÔÏ 
a failure (see Table B.2)

Failure cause d The circumstances during design, manufacture or use which 
have led to a failure (see Table B.3)

Subunit failed Name of subunit that failed (see examples in Annex A)
Component/Maintainable item(s) failed Name of the failed component/maintainable item(s) (see 

Annex A)
Detection method How the failure was detected (see Table B.4)
/ÐÅÒÁÔÉÎÇ ÃÏÎÄÉÔÉÏÎ ÁÔ ÆÁÉÌÕÒÅ ɉɕɊ 2ÕÎȤÄÏ×Îȟ ÓÔÁÒÔȤÕÐȟ ÒÕÎÎÉÎÇȟ ÈÏÔ ÓÔÁÎÄÂÙȟ ÉÄÌÅȟ ÃÏÌÄ ÓÔÁÎÄ-

ÂÙȟ ÔÅÓÔÉÎÇ
Operational phase at failure e 4ÙÐÅ ÏÆ ÏÐÅÒÁÔÉÏÎ ÁÔ ÔÈÅ ÔÉÍÅ ÏÆ ÆÁÉÌÕÒÅ
3)3 ÆÁÉÌÕÒÅ ÍÏÄÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ f #ÌÁÓÓÉÆÙ ÔÈÅ ÆÁÉÌÕÒÅ ÆÏÒ ÔÈÅ ÓÐÅÃÉПÉÃ ÅÖÅÎÔ ɉ$5ȟ $$ȟ 35ȟ 3$Ƞ 

see F.2) g

Remarks Additional information Give more details, if available, on the circumstances leading 
to the failure: failure of redundant units, failure cause(s) etc.

a  For some equipment categories such as subsea equipment, it is recommended to also record failure modes 
on taxonomic levels lower than the equipment-unit level.
b  3ÅÅ ÅØÁÍÐÌÅ ÏÆ ÆÁÉÌÕÒÅ ÃÏÎÓÅÑÕÅÎÃÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÉÎ 4ÁÂÌÅ #Ȣς
c  &ÏÒ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔ ÃÁÔÅÇÏÒÉÅÓ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎÓ ÉÔ ÍÁÙ ÂÅ ÓÕÆПÉÃÉÅÎÔ ÔÏ ÒÅÃÏÒÄ ÃÒÉÔÉÃÁÌ ÁÎÄ ÎÏÎȤÃÒÉÔÉÃÁÌ 
ɉÄÅÇÒÁÄÅÄ Ϲ ÉÎÃÉÐÉÅÎÔɊ ÆÁÉÌÕÒÅÓ ÏÎÌÙȢ
d  The failure cause and sometimes the failure mechanism are not known when the data are collected, as 
ÔÈÅÙ ÃÏÍÍÏÎÌÙ ÒÅÑÕÉÒÅ Á ÒÏÏÔ ÃÁÕÓÅ ÁÎÁÌÙÓÉÓ ÔÏ ÂÅ ÐÅÒÆÏÒÍÅÄȢ 3ÕÃÈ ÁÎÁÌÙÓÉÓ ÓÈÁÌÌ ÂÅ ÐÅÒÆÏÒÍÅÄ ÆÏÒ ÆÁÉÌÕÒÅÓ ÏÆ 
ÈÉÇÈ ÃÏÎÓÅÑÕÅÎÃÅȟ ÈÉÇÈ ÒÅÐÁÉÒȾÄÏ×Î ÔÉÍÅ ÃÏÓÔȟ ÏÒ ÆÁÉÌÕÒÅÓ ÏÃÃÕÒÒÉÎÇ ÓÉÇÎÉПÉÃÁÎÔÌÙ ÍÏÒÅ ÆÒÅÑÕÅÎÔ ÔÈÁÎ ×ÈÁÔ ÉÓ 
ÃÏÎÓÉÄÅÒÅÄ ȰÎÏÒÍÁÌȱ ÆÏÒ ÔÈÉÓ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÃÌÁÓÓ ɉȰ×ÏÒÓÔ ÁÃÔÏÒÓȱɊȢ
e  Relevant for some equipment, e.g. drilling, completion and workover equipment. The code table depends 
ÏÎ ÅÑÕÉÐÍÅÎÔ ÃÁÔÅÇÏÒÙȢ 4ÈÅ ÏÐÅÒÁÔÉÏÎ ÁÔ ÔÈÅ ÔÉÍÅ ÏÆ ÆÁÉÌÕÒÅ ÓÈÏÕÌÄ ÂÅ ÓÐÅÃÉПÉÅÄȟ ÓÕÃÈ ÁÓ ÄÒÉÌÌÉÎÇȟ ÔÒÉÐÐÉÎÇȟ ÃÅÍÅÎÔ-
ing, perforating, well killing, etc.
f 4ÈÉÓ ÉÓ ÆÏÒ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÕÒÐÏÓÅÓ ÉÎÔÅÒÎÁÌÌÙ ÆÏÒ ÔÈÅ ÃÏÍÐÁÎÙ ÁÎÄ ÆÏÒ ÁÐÐÌÉÃÁÔÉÏÎÓ ÏÎ ÔÈÅ ÓÐÅÃÉПÉÃ ÉÎÓÔÁÌ-
ÌÁÔÉÏÎ ×ÈÅÒÅ ÉÔ ÉÓ ÃÏÌÌÅÃÔÅÄȢ #ÁÒÅÆÕÌÎÅÓÓ ÉÆ ÇÅÎÅÒÁÌÉÚÉÎÇ ÄÕÅ ÔÏ ÐÏÓÓÉÂÌÅ ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÆÏÒ ÔÈÅ ÓÁÍÅ 
equipment class on same or different installations.
g The classes, DU (dangerous undetected), DD (dangerous detected), SU (safe undetected), SD (safe detected), are 
ÄÅПÉÎÅÄ ÉÎ )%# φρυπψȤτȡςπρπȢ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȢ
ɉɕɊ ÉÎÄÉÃÁÔÅÓ ÔÈÅ ÍÉÎÉÍÕÍ ÄÁÔÁ ÔÈÁÔ ÓÈÁÌÌ ÂÅ ÃÏÌÌÅÃÔÅÄȢ

4ÈÅ ÍÉÎÉÍÕÍ ÄÁÔÁ ÎÅÅÄÅÄ ÔÏ ÍÅÅÔ ÔÈÅ ÏÂÊÅÃÔÉÖÅÓ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÁÒÅ ÉÄÅÎÔÉПÉÅÄ ÂÙ ɉɕɊ ÉÎ 
Table 6Ȣ (Ï×ÅÖÅÒȟ ÔÈÅ ÁÄÄÉÔÉÏÎ ÏÆ ÃÅÒÔÁÉÎ ÏÔÈÅÒ ÄÁÔÁ ÃÁÔÅÇÏÒÉÅÓ ÃÁÎ ÓÉÇÎÉПÉÃÁÎÔÌÙ ÉÍÐÒÏÖÅ ÔÈÅ ÐÏÔÅÎÔÉÁÌ 
ÕÓÁÂÉÌÉÔÙ ÏÆ ÔÈÅ 2- ÄÁÔÁȠ ÓÅÅ !ÎÎÅØ $Ȣ
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9.6 Maintenance data

9.6.1 General

Maintenance is carried out for the following reasons:

ɂ ÔÏ ÃÏÒÒÅÃÔ Á ÆÁÉÌÕÒÅ ɉÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅɊȠ ÔÈÅ ÆÁÉÌÕÒÅ ÓÈÁÌÌ ÂÅ ÒÅÐÏÒÔÅÄ ÁÓ ÄÅÓÃÒÉÂÅÄ ÉÎ ωȢυȠ

ɂ ÁÓ Á ÐÌÁÎÎÅÄ ÁÎÄ ÎÏÒÍÁÌÌÙ ÐÅÒÉÏÄÉÃ ÁÃÔÉÏÎ ÔÏ ÐÒÅÖÅÎÔ ÆÁÉÌÕÒÅ ÆÒÏÍ ÏÃÃÕÒÒÉÎÇ ɉÐÒÅÖÅÎÔÉÖÅ 
maintenance).

A common report for all equipment classes shall be used for reporting maintenance data. The data 
required are given in Table 8. For some equipment classes, minor adaptations can be required (e.g. 
subsea equipment).

4ÈÅ ÍÉÎÉÍÕÍ ÄÁÔÁ ÎÅÅÄÅÄ ÔÏ ÍÅÅÔ ÔÈÅ ÏÂÊÅÃÔÉÖÅÓ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÁÒÅ ÉÄÅÎÔÉПÉÅÄ ÂÙ ɉɕɊ ÉÎ 
Table 8Ȣ (Ï×ÅÖÅÒȟ ÔÈÅ ÁÄÄÉÔÉÏÎ ÏÆ ÏÔÈÅÒ ÄÁÔÁ ÃÁÔÅÇÏÒÉÅÓ ÃÁÎ ÓÉÇÎÉПÉÃÁÎÔÌÙ ÉÍÐÒÏÖÅ ÔÈÅ ÐÏÔÅÎÔÉÁÌ ÕÓÁÂÉÌÉÔÙ 
ÏÆ ÔÈÅ 2- ÄÁÔÁȠ ÓÅÅ !ÎÎÅØ $Ȣ

9.6.2 Maintenance categories

There are two basic categories of maintenance:

ÁɊ ÔÈÁÔ ÄÏÎÅ ÔÏ ÃÏÒÒÅÃÔ ÁÎ ÉÔÅÍ ÁÆÔÅÒ ÉÔ ÈÁÓ ÆÁÉÌÅÄ ɉÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅɊȠ

ÂɊ ÔÈÁÔ ÄÏÎÅ ÔÏ ÐÒÅÖÅÎÔ ÁÎ ÉÔÅÍ ÆÒÏÍ ÆÁÉÌÉÎÇ ɉÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅɊȠ ÐÁÒÔ ÏÆ ÔÈÉÓ ÃÁÎ ÂÅ ÓÉÍÐÌÙ ÔÈÅ 
ÃÈÅÃËÓ ɉÉÎÓÐÅÃÔÉÏÎÓȟ ÔÅÓÔÓɊ ÔÏ ÖÅÒÉÆÙ ÔÈÅ ÃÏÎÄÉÔÉÏÎ ÁÎÄ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÔÏ ÄÅÃÉÄÅ 
×ÈÅÔÈÅÒ ÏÒ ÎÏÔ ÁÎÙ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÉÓ ÒÅÑÕÉÒÅÄȢ

./4% Ȱ-ÏÄÉПÉÃÁÔÉÏÎȱ ÉÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ Á ÍÁÉÎÔÅÎÁÎÃÅ ÃÁÔÅÇÏÒÙ ÂÕÔ ÉÓ Á ÔÁÓË ÏÆÔÅÎ ÐÅÒÆÏÒÍÅÄ ÂÙ ÔÈÅ 
ÍÁÉÎÔÅÎÁÎÃÅ ÏÒÇÁÎÉÚÁÔÉÏÎȢ ! ÍÏÄÉПÉÃÁÔÉÏÎ ÃÁÎ ÈÁÖÅ ÁÎ ÉÎПÌÕÅÎÃÅ ÏÎ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ ÁÎ ÉÔÅÍȢ

Figure 6 shows the main maintenance categories in more detail. Table B.5 ÐÒÅÓÅÎÔÓ ÔÈÅ ÍÁÉÎ ÔÙÐÅÓ ÏÆ 
ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÉÅÓ ÃÏÍÍÏÎÌÙ ÐÅÒÆÏÒÍÅÄȢ

./4% σÂ ɂ 0ÒÅÄÅÔÅÒÍÉÎÅÄ ÍÁÉÎÔÅÎÁÎÃÅȟ ÓÅÅ %. ρσσπφȡςπρπȟ χȢςȠ τÃ ɂ 0ÅÒÉÏÄÉÃ ÔÅÓÔ ɉÁÓ ÄÅПÉÎÅÄ ÉÎ σȢχτɊ ÔÏ 
ÄÅÔÅÃÔ ÐÏÔÅÎÔÉÁÌ ÈÉÄÄÅÎ ÆÁÉÌÕÒÅÓȠ τÅ ɂ )Î ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÔÈÅ ÔÅÒÍ ȰÓÃÈÅÄÕÌÅÄ ÓÅÒÖÉÃÅȱ ÉÓ ÕÓÅÄȟ ÓÉÎÃÅ 
ÉÔ ÉÓ ÍÅÁÎÔ ÔÏ ÃÏÖÅÒ ÍÉÎÏÒ ÁÎÄ ÍÁÊÏÒ ÌÉÆÅȤÐÒÏÌÏÎÇÉÎÇ ÓÅÒÖÉÃÅ ÁÃÔÉÖÉÔÉÅÓȠ τÇ ɂ $ÅÆÅÒÒÅÄ ÍÁÉÎÔÅÎÁÎÃÅ ÓÈÏÕÌÄ ÁÌÓÏ 
ÉÎÃÌÕÄÅ ÐÌÁÎÎÅÄ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅȟ ÉȢÅȢ ×ÈÅÒÅ ÒÕÎȤÔÏȤÆÁÉÌÕÒÅ ÉÓ ÔÈÅ ÃÈÏÓÅÎ ÆÁÉÌÕÒÅ ÍÁÎÁÇÅÍÅÎÔ ÓÔÒÁÔÅÇÙȢ

Figure 6 — Maintenance categorization
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9.6.3 Reporting maintenance data

9.6.3.1 Corrective maintenance

!Ó Á ÍÉÎÉÍÕÍ ÆÏÒ ÒÅÃÏÒÄÉÎÇ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÏÆ ÁÎ ÉÔÅÍȟ ÉÔ ÉÓ ÒÅÑÕÉÒÅÄ ÔÈÁÔ ÔÈÅ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÏ 
correct a failure shall be recorded.

!ÎÁÌÙÓÉÎÇ ÆÁÉÌÕÒÅ ÄÁÔÁ ÒÅÑÕÉÒÅÓ ÁÔÔÅÎÔÉÏÎ ÉÆ ÔÈÅÒÅ ÁÒÅ ÍÁÎÙ ÒÅÐÅÔÉÔÉÖÅ ÆÁÉÌÕÒÅÓ ÏÎ ÓÁÍÅ ÅÑÕÉÐÍÅÎÔ ÏÒ 
ÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅÓ ÏÎ ÐÒÏÄÕÃÔÉÏÎ ÃÒÉÔÉÃÁÌ ÅÑÕÉÐÍÅÎÔȢ 4ÈÉÓ ÃÁÎ ÉÎÃÌÕÄÅ ÐÅÒÆÏÒÍÉÎÇ Á ÒÏÏÔ ÃÁÕÓÅ ÁÎÁÌÙÓÉÓȟ 
ÂÁÓÅÄ ÏÎ ÔÈÅ ÕÎÄÅÒÌÙÉÎÇ ÆÁÉÌÕÒÅ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ɉÆÁÉÌÕÒÅ ÍÏÄÅȟ ÆÁÉÌÕÒÅ ÃÁÕÓÅ ÁÎÄ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍɊȢ 
)ÍÐÒÏÖÅÍÅÎÔÓ ÍÁÙ ÂÅ ÒÅÑÕÉÒÅÄ ÔÏ ÐÒÅÖÅÎÔ ÒÅÃÕÒÒÅÎÃÅȟ ÅØÔÅÎÄ ÓÅÒÖÉÃÅ ÌÉÆÅ ÏÒ ÉÍÐÒÏÖÅ ÁÂÉÌÉÔÙ ÔÏ ÄÅÔÅÃÔ 
the failures earlier.

9.6.3.2 Preventive maintenance

)Ô ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÈÁÔ ÔÈÅ ÒÅÃÏÒÄÉÎÇ ÏÆ ÔÈÅ ÁÃÔÕÁÌ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ɉ0-Ɋ ÂÅ ÄÏÎÅ ÅÓÓÅÎÔÉÁÌÌÙ ÉÎ 
ÔÈÅ ÓÁÍÅ ×ÁÙ ÁÓ ÆÏÒ ÃÏÒÒÅÃÔÉÖÅ ÁÃÔÉÏÎÓȢ 4ÈÉÓ ÃÁÎ ÇÉÖÅ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÁÄÄÉÔÉÏÎÁÌ ÉÎÆÏÒÍÁÔÉÏÎȡ

ɂ ÆÕÌÌ ÌÉÆÅÔÉÍÅ ÓÔÏÒÙ ÏÆ ÁÎ ÉÔÅÍ ɉÁÌÌ ÆÁÉÌÕÒÅÓ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅɊȠ

ɂ ÔÏÔÁÌ ÒÅÓÏÕÒÃÅÓ ÕÓÅÄ ÏÎ ÍÁÉÎÔÅÎÁÎÃÅ ɉÍÁÎȤÈÏÕÒÓȟ ÓÐÁÒÅ ÐÁÒÔÓɊȠ

ɂ ÔÏÔÁÌ ÄÏ×Î ÔÉÍÅ ÁÎÄȟ ÈÅÎÃÅȟ ÔÏÔÁÌ ÅÑÕÉÐÍÅÎÔ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ÂÏÔÈ ÔÅÃÈÎÉÃÁÌ ÁÎÄ ÏÐÅÒÁÔÉÏÎÁÌȠ ÓÅÅ 
!ÎÎÅØ #Ƞ

— balance between preventive and corrective maintenance.

2ÅÃÏÒÄÉÎÇ 0- ÁÃÔÉÏÎÓ ÉÓ ÕÓÅÆÕÌ ÍÁÉÎÌÙ ÆÏÒ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÅÎÇÉÎÅÅÒȟ ÂÕÔ ÉÓ ÁÌÓÏ ÕÓÅÆÕÌ ÆÏÒ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ 
ÅÎÇÉÎÅÅÒ ×ÁÎÔÉÎÇ ÔÏ ÒÅÃÏÒÄ ÏÒ ÅÓÔÉÍÁÔÅ ÔÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÅÑÕÉÐÍÅÎÔȢ ! ÌÉÆÅÔÉÍÅ ÁÎÁÌÙÓÉÓ ÔÁËÅÓ ÉÎÔÏ 
ÁÃÃÏÕÎÔ ÎÏÔ ÏÎÌÙ ÆÁÉÌÕÒÅÓ ÂÕÔ ÁÌÓÏ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎÓ ÉÎÔÅÎÄÅÄ ÔÏ ÒÅÓÔÏÒÅ ÔÈÅ ÉÔÅÍ ÔÏ ȰÁÓȤÇÏÏÄȤÁÓȤ
ÎÅ×ȱ ÃÏÎÄÉÔÉÏÎȢ 0-Ó ÁÒÅ ÏÆÔÅÎ ÐÅÒÆÏÒÍÅÄ ÏÎ Á ÈÉÇÈÅÒ ÉÎÄÅÎÔÕÒÅ ÌÅÖÅÌ ɉÅȢÇȢ ȰÐÁÃËÁÇÅȱ ÌÅÖÅÌɊȠ ÈÅÎÃÅ ÔÈÅÒÅ 
ÍÉÇÈÔ ÎÏÔ ÂÅ ÁÎÙ ÄÁÔÁ ÁÖÁÉÌÁÂÌÅ ÔÈÁÔ ÃÁÎ ÂÅ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÉÔÅÍÓ ÏÎ ÔÈÅ ÌÏ×ÅÒ ÉÎÄÅÎÔÕÒÅ ÌÅÖÅÌ ɉÓÕÂÕÎÉÔȟ 
ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍɊȢ )Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÃÏÎÓÉÄÅÒ ÔÈÉÓ ÒÅÓÔÒÉÃÔÉÏÎ ×ÈÅÎ ÄÅПÉÎÉÎÇȟ ÒÅÐÏÒÔÉÎÇ ÁÎÄ ÁÎÁÌÙÓÉÎÇ 
PM data.

During the execution of PM actions, impending failures can be discovered and corrected as part of the 
0- ÁÃÔÉÖÉÔÉÅÓȢ )Î ÔÈÉÓ ÃÁÓÅȟ ÔÈÅ ÆÁÉÌÕÒÅɉÓɊ ÓÈÁÌÌ ÂÅ ÒÅÃÏÒÄÅÄ ÁÓ ÁÎÙ ÏÔÈÅÒ ÆÁÉÌÕÒÅ ×ÉÔÈ ÔÈÅ ÓÕÂÓÅÑÕÅÎÔ 
ÃÏÒÒÅÃÔÉÖÅ ÁÃÔÉÏÎ ÄÏÎÅȟ ÅÖÅÎ ÔÈÏÕÇÈ ÉÔ ÉÎÉÔÉÁÌÌÙ ×ÁÓ ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÂÅ Á 0-ȤÔÙÐÅ ÁÃÔÉÖÉÔÙȢ 4ÈÅ ÆÁÉÌÕÒÅȤ
ÄÅÔÅÃÔÉÏÎ ÍÅÔÈÏÄ ÓÈÁÌÌȟ ÉÎ ÔÈÉÓ ÃÁÓÅȟ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ÔÈÅ ÔÙÐÅ ÏÆ 0- ÂÅÉÎÇ ÄÏÎÅȢ )Ô ÉÓȟ ÈÏ×ÅÖÅÒȟ ÒÅÁÌÉÚÅÄ 
ÔÈÁÔ ÓÏÍÅ ÆÁÉÌÕÒÅÓȟ ÇÅÎÅÒÁÌÌÙ ÏÆ ÍÉÎÏÒ ÃÈÁÒÁÃÔÅÒȟ ÃÁÎ ÂÅ ÃÏÒÒÅÃÔÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ 0- ÁÎÄ ÎÏÔ ÒÅÃÏÒÄÅÄ 
ÉÎÄÉÖÉÄÕÁÌÌÙȢ 4ÈÅ ÐÒÁÃÔÉÃÅ ÏÎ ÔÈÉÓ ÃÁÎ ÖÁÒÙ ÁÍÏÎÇ ÃÏÍÐÁÎÉÅÓ ÁÎÄ ÓÈÏÕÌÄ ÂÅ ÁÄÄÒÅÓÓÅÄ ÂÙ ÔÈÅ ÄÁÔÁ 
ÃÏÌÌÅÃÔÏÒɉÓɊ ÉÎ ÏÒÄÅÒ ÔÏ ÒÅÖÅÁÌ ÔÈÅ ÐÏÓÓÉÂÌÅ ÔÙÐÅ ÁÎÄ ÁÍÏÕÎÔ ÏÆ ÆÁÉÌÕÒÅÓ ÂÅÉÎÇ ÉÎÃÌÕÄÅÄ ×ÉÔÈÉÎ ÔÈÅ 0- 
program.

9.6.3.3 Preventive maintenance programme

! ПÉÎÁÌ ÏÐÔÉÏÎ ÉÓ ÔÏ ÒÅÃÏÒÄ ÔÈÅ ÐÌÁÎÎÅÄ 0- ÐÒÏÇÒÁÍÍÅ ÁÓ ×ÅÌÌȢ )Î ÔÈÉÓ ÃÁÓÅȟ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÏ ÁÄÄÉÔÉÏÎÁÌÌÙ 
ÒÅÃÏÒÄ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÔÈÅ ÐÌÁÎÎÅÄ 0- ÁÎÄ ÔÈÅ 0- ÁÃÔÕÁÌÌÙ ÐÅÒÆÏÒÍÅÄ ɉÂÁÃËÌÏÇɊȢ !Î ÉÎÃÒÅÁÓÉÎÇ 
ÂÁÃËÌÏÇ ÉÎÄÉÃÁÔÅÓ ÔÈÁÔ ÃÏÎÔÒÏÌ ÏÆ ÔÈÅ ÃÏÎÄÉÔÉÏÎÓ ÏÆ ÔÈÅ ÐÌÁÎÔ ÉÓ ÂÅÉÎÇ ÊÅÏÐÁÒÄÉÚÅÄ ÁÎÄ ÃÁÎȟ ÉÎ ÁÄÖÅÒÓÅ 
ÃÉÒÃÕÍÓÔÁÎÃÅÓȟ ÌÅÁÄ ÔÏ ÅÑÕÉÐÍÅÎÔ ÄÁÍÁÇÅȟ ÐÏÌÌÕÔÉÏÎ ÏÒ ÐÅÒÓÏÎÎÅÌ ÉÎÊÕÒÙȢ %ÓÔÁÂÌÉÓÈÉÎÇ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ 
concept (for the purpose of PM programme during pre-operation) for various equipment categories and 
ÁÓÓÏÃÉÁÔÅÄ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÓÈÏÕÌÄ ÂÅÎÅПÉÔ ÆÒÏÍ ÔÈÅ ÕÓÅ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ

#ÏÎÄÉÔÉÏÎȤÂÁÓÅÄ ÍÁÉÎÔÅÎÁÎÃÅ ɉ#"-Ɋ ÉÓ ÉÍÐÏÒÔÁÎÔ ÆÏÒ ÓÏÍÅ ÔÙÐÅ ÏÆ ÅÑÕÉÐÍÅÎÔ ÃÁÔÅÇÏÒÙȡ ÅȢÇȢ ÒÏÔÁÔÉÎÇȢ 
Consideration of condition monitoring for predictive maintenance purposes should also utilise the 
ÆÁÉÌÕÒÅ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÄÁÔÁ ÒÅПÌÅÃÔÅÄ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ 4ÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÃÏÎÄÉÔÉÏÎÁÌ 
ÍÏÎÉÔÏÒÉÎÇ ÓÙÓÔÅÍ ÉÎ ÉÔÓÅÌÆ ÁÎÄ ÏÐÅÒÁÔÉÏÎÁÌ ÐÒÏÃÅÄÕÒÅÓ ÁÒÅ ÁÌÓÏ ÉÍÐÏÒÔÁÎÔ ÔÏ ÇÁÉÎ ÂÅÎÅПÉÔ ÏÆ #-Ȣ

Table 7 ÓÈÏ×Ó Á ÓÕÍÍÁÒÙ ÏÆ ÄÁÔÁ ÔÏ ÂÅ ÃÏÌÌÅÃÔÅÄ ÁÎÄ ÐÏÓÓÉÂÌÅ ÁÄÄÅÄ ÖÁÌÕÅ ÆÏÒ ÄÉÆÆÅÒÅÎÔ ÄÁÔÁ ÃÁÔÅÇÏÒÉÅÓȢ 
!ÎÎÅØ $ ÃÏÎÔÁÉÎÓ Á ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÓÕÒÖÅÙ ÏÆ ÄÁÔÁ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÖÁÒÉÏÕÓ ÁÐÐÌÉÃÁÔÉÏÎÓȢ
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Table 7 — Usefulness of maintenance data

Data to be collected Priority with regard 
to data collection

Examples

Corrective maintenance Required (see 
Table 8)

• Repair time (MTTRes or MRT)
• Amount of corrective maintenance
Ɇ 2ÅÐÌÁÃÅÍÅÎÔȾÒÅÐÁÉÒ ÓÔÒÁÔÅÇÙ

Actual preventive main-
tenance

Optional Ɇ &ÕÌÌ ÌÉÆÅÔÉÍÅ ÓÔÏÒÙ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ
• Total resources used on maintenance
• Total down time
• Effect of PM on failure rate
• Balance between corrective and preventive maintenance

Planned preventive main-
tenance (maintenance 
programme)

Optional • Difference between real and planned PM (backlog)
• Updating programme based on experiences (methods,        
resources, intervals)

Table 8 — Maintenance data

Data catego-
ry

Data to be recorded Description a

)ÄÅÎÔÉПÉÃÁÔÉÏÎ

-ÁÉÎÔÅÎÁÎÃÅ ÒÅÃÏÒÄ ɉɕɊ 5ÎÉÑÕÅ ÍÁÉÎÔÅÎÁÎÃÅ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ
%ÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎȾÌÏÃÁÔÉÏÎ ɉɕɊ e.g. tag number (see Table 5)
&ÁÉÌÕÒÅ ÒÅÃÏÒÄ ɉɕɊ #ÏÒÒÅÓÐÏÎÄÉÎÇ ÆÁÉÌÕÒÅ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÒÅÃÏÒÄ ɉÎÏÔ ÒÅÌÅÖÁÎÔ 

for preventive maintenance)

Maintenance 
data

$ÁÔÅ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ɉɕɊ Date when maintenance action was undertaken or planned 
(start date)

-ÁÉÎÔÅÎÁÎÃÅ ÃÁÔÅÇÏÒÙ ɉɕɊ -ÁÉÎ ÃÁÔÅÇÏÒÙ ɉÃÏÒÒÅÃÔÉÖÅȟ ÐÒÅÖÅÎÔÉÖÅɊ
-ÁÉÎÔÅÎÁÎÃÅ ÐÒÉÏÒÉÔÙ (ÉÇÈȟ ÍÅÄÉÕÍ ÏÒ ÌÏ× ÐÒÉÏÒÉÔÙ
Interval (planned) Calendar or operating interval (not relevant for corrective 

maintenance)
-ÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÙ $ÅÓÃÒÉÐÔÉÏÎ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÙȟ ÓÅÅ Annex B, Table B.5
Maintenance impact on plant operations Zero, partial or total
Subunit maintained Name of subunit maintained (see Annex A) b

ɉÍÁÙ ÂÅ ÏÍÉÔÔÅÄ ÆÒÏÍ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅɊȢ
Component/maintainable item(s) 
maintained

3ÐÅÃÉÆÙ ÔÈÅ ÃÏÍÐÏÎÅÎÔȾÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍɉÓɊ ÔÈÁÔ ×ÅÒÅ 
maintained (see Annex AɊ ɉÍÁÙ ÂÅ ÏÍÉÔÔÅÄ ÆÒÏÍ ÐÒÅÖÅÎÔÉÖÅ 
maintenance).

Spare part location !ÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÓÐÁÒÅÓ ɉÅȢÇȢ ÌÏÃÁÌȾÄÉÓÔÁÎÔȟ ÍÁÎÕÆÁÃÔÕÒÅÒɊ

Maintenance 
resources

Maintenance man-hours, per discipline c Maintenance man-hours per discipline (mechanical, elec-
trical, instrument, others)

Maintenance man-hours, total Total maintenance man-hours
Maintenance equipment resources c e.g. intervention vessel, crane
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Data catego-
ry

Data to be recorded Description a

Maintenance 
times

Active maintenance time d ɉɕɊ Time duration for active maintenance work being done on 
ÔÈÅ ÅÑÕÉÐÍÅÎÔ ɉÓÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎÓ ÉÎ Table 4)

Down time d ɉɕɊ Time duration during which an item is in a down state (see 
also Table 4 and Figure 4)

-ÁÉÎÔÅÎÁÎÃÅ ÄÅÌÁÙÓȾÐÒÏÂÌÅÍÓ Prolonged down time causes, e.g. logistics, weather, scaf-
ÆÏÌÄÉÎÇȟ ÌÁÃË ÏÆ ÓÐÁÒÅÓȟ ÄÅÌÁÙ ÏÆ ÒÅÐÁÉÒ ÃÒÅ×

Remarks Additional information Give more details, if available, on the maintenance action 
and resources used

a Records to be entered for both corrective and preventive maintenance, except where shown.
b &ÏÒ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅȟ ÔÈÅ ÓÕÂÕÎÉÔ ÍÁÉÎÔÁÉÎÅÄ ÉÓ ÎÏÒÍÁÌÌÙ ÉÄÅÎÔÉÃÁÌ ÔÏ ÔÈÅ ÏÎÅ ÓÐÅÃÉПÉÅÄ ÏÎ ÔÈÅ 
failure event report (see Table 6).
c &ÏÒ ÓÕÂÓÅÁ ÅÑÕÉÐÍÅÎÔȟ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÁÐÐÌÙȡ
     ɂ ÔÙÐÅ ÏÆ ÍÁÉÎ ÒÅÓÏÕÒÃÅɉÓɊ ÁÎÄ ÎÕÍÂÅÒ ÏÆ ÄÁÙÓ ÕÓÅÄȟ ÅȢÇȢ ÄÒÉÌÌÉÎÇ ÒÉÇȟ ÄÉÖÉÎÇ ÖÅÓÓÅÌȟ ÓÅÒÖÉÃÅ ÖÅÓÓÅÌȠ
     ɂ ÔÙÐÅ ÏÆ ÓÕÐÐÌÅÍÅÎÔÁÒÙ ÒÅÓÏÕÒÃÅɉÓɊ ÁÎÄ ÎÕÍÂÅÒ ÏÆ ÈÏÕÒÓ ÕÓÅÄȟ ÅȢÇȢ ÄÉÖÅÒÓȟ 2/6Ⱦ2/4ȟ ÐÌÁÔÆÏÒÍ ÐÅÒÓÏÎÎÅÌȢ
d 4ÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÄÅÓÉÒÁÂÌÅ ÆÏÒ 2!- ÁÎÄ 2#- ÁÎÁÌÙÓÅÓȢ )Ô ÉÓ ÃÕÒÒÅÎÔÌÙ ÉÎÆÒÅÑÕÅÎÔÌÙ ÒÅÃÏÒÄÅÄ ÉÎ ÔÈÅ 
ÍÁÉÎÔÅÎÁÎÃÅȤÍÁÎÁÇÅÍÅÎÔ ÓÙÓÔÅÍÓȢ )Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÉÍÐÒÏÖÅ ÔÈÅ ÒÅÐÏÒÔÉÎÇ ÏÆ ÔÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÔÏ ÃÁÐÔÕÒÅ ÒÅÁ-
sons for long down times.
ɉɕɊ ÉÎÄÉÃÁÔÅÓ ÔÈÅ ÍÉÎÉÍÕÍ ÄÁÔÁ ÔÈÁÔ ÓÈÁÌÌ ÂÅ ÃÏÌÌÅÃÔÅÄȢ
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Annex A 
(informative) 

 
Equipment-class attributes

A.1 Advisory notes

A.1.1 General

Annex A ÐÒÏÖÉÄÅÓ ÅØÁÍÐÌÅÓ ÏÎ ÈÏ× ÔÙÐÉÃÁÌ ÅÑÕÉÐÍÅÎÔ ÕÓÅÄ ÉÎ ÔÈÅ ÐÅÔÒÏÌÅÕÍȟ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ ÎÁÔÕÒÁÌ 
ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ÃÁÎ ÂÅ ÃÁÔÅÇÏÒÉÚÅÄ ÁÓ ÔÏ ÔÈÅÉÒ ÔÁØÏÎÏÍÙȟ ÂÏÕÎÄÁÒÙ ÄÅПÉÎÉÔÉÏÎȟ ÁÎÄ ÉÎÖÅÎÔÏÒÙ ÄÁÔÁȢ 4ÈÅÓÅ 
data are informative for each equipment unit. Normative data, e.g. failure modes, for the equipment 
examples are shown in Annex B.

! ÓÔÁÎÄÁÒÄÉÚÅÄ ÁÐÐÒÏÁÃÈ ÈÁÓ ÂÅÅÎ ÁÐÐÌÉÅÄ ÆÏÒ ÓÏÍÅ ÏÆ ÔÈÅ ÓÕÂÕÎÉÔÓ ÔÈÁÔ ÁÒÅ ÕÓÅÄ ÏÎ Á ÍÁÊÏÒÉÔÙ ÏÆ 
ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ɉÅȢÇȢ ÃÏÎÔÒÏÌ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇȟ ÌÕÂÒÉÃÁÔÉÏÎ ÓÙÓÔÅÍȟ ÃÏÏÌÉÎÇ ÓÙÓÔÅÍɊȢ 4ÈÅ ÒÅÓÕÌÔ ÔÈÁÔ ÉÓ 
ÔÈÅ ÔÏÔÁÌ ÎÕÍÂÅÒ ÏÆ ÔÁÂÌÅÓ ÒÅÑÕÉÒÅÄ ÔÏ ÄÅÓÃÒÉÂÅ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ÄÁÔÁ ÃÁÔÅÇÏÒÉÅÓ ÁÎÄ ÄÅПÉÎÉÔÉÏÎÓ ÉÓ ÒÅÄÕÃÅÄ 
ÁÎÄȟ ÁÔ ÔÈÅ ÓÁÍÅ ÔÉÍÅȟ ÔÈÅÒÅ ÁÒÅ ÆÅ×ÅÒ ÔÁÉÌÏÒȤÍÁÄÅ ÄÅПÉÎÉÔÉÏÎÓ ÁÎÄ ÃÏÄÅÓ ÆÏÒ ÅÁÃÈ ÉÎÄÉÖÉÄÕÁÌ ÅÑÕÉÐÍÅÎÔ 
ÕÎÉÔȢ 4ÈÅ ÕÓÅÒ ÓÈÏÕÌÄȟ ÔÈÅÒÅÆÏÒÅȟ ÁÐÐÌÙ ÔÈÏÓÅ ÃÁÔÅÇÏÒÉÅÓ ÁÎÄ ÃÏÄÅÓ ÔÈÁÔ ÁÒÅ ÁÐÐÌÉÃÁÂÌÅ ÔÏ ÔÈÅ ÅÑÕÉÐÍÅÎÔ 
for which data are being collected. Equipment having a unique design can require a more tailor-made 
categorization instead of that shown in these examples.

)Î ÔÈÅ ÔÁÂÌÅÓ ÔÈÁÔ ÄÅÓÃÒÉÂÅ ÔÈÅ ȰÅÑÕÉÐÍÅÎÔȤÕÎÉÔ ÓÕÂÄÉÖÉÓÉÏÎȱ ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔȟ ÉÔ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÏ 
also include the following:

ÁɊ Ȱ-ÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓȾ0ÁÒÔÓȱ ÏÎ ÁÎ ÁÓȤÎÅÅÄÅÄ ÂÁÓÉÓȟ ÅȢÇȢ ÔÏ ÉÎÃÌÕÄÅ ÉÎÓÔÒÕÍÅÎÔÁÔÉÏÎȠ

ÂɊ Ȱ/ÔÈÅÒÓȱȟ ÉÆ ÄÅПÉÎÅÄ Ȱ-ÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓȾ0ÁÒÔÓȱ ÁÒÅ ÌÁÃËÉÎÇȠ ÏÒ

ÃɊ Ȱ5ÎËÎÏ×Îȱ ÃÁÔÅÇÏÒÙȟ ÉÆ ÓÕÆПÉÃÉÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÎÏÔ ÁÖÁÉÌÁÂÌÅȢ

4ÈÅ ÐÒÉÏÒÉÔÙ ÃÌÁÓÓÅÓ ÇÉÖÅÎ ÉÎ ÔÈÉÓ ÁÎÎÅØ ÁÒÅ ÈÉÇÈȟ ÍÅÄÉÕÍ ÁÎÄ ÌÏ×Ȣ 7ÈÅÎ ÉÎÔÅÒÐÒÅÔÉÎÇ ÏÒ ÁÓÓÅÓÓÉÎÇ 
ÔÈÅ ÖÁÌÕÅ ÏÆ ÔÈÅÓÅ ÃÌÁÓÓÅÓȟ ÔÈÅÙ ÃÁÎ ÂÅ ÅÑÕÁÔÅÄ ÔÏ ÃÏÍÐÕÌÓÏÒÙ ɉÈÉÇÈɊȟ ÈÉÇÈÌÙ ÄÅÓÉÒÁÂÌÅ ɉÍÅÄÉÕÍɊ ÁÎÄ 
desirable (low).

4ÈÅ ÐÕÒÐÏÓÅ ÏÆ ÔÈÅ ÂÏÕÎÄÁÒÙ ÄÅПÉÎÉÔÉÏÎ ÉÓ ÔÏ ÅÎÓÕÒÅ Á ÃÏÍÍÏÎ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈÅ ȰÓÕÂÕÎÉÔȾÃÏÍÐÏÎÅÎÔȱ 
ÁÎÄ ȰÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍȾÐÁÒÔȱ ÉÎÃÌÕÄÅÄ ×ÉÔÈÉÎ ÔÈÅ ÂÏÕÎÄÁÒÙ ÏÆ Á ÐÁÒÔÉÃÕÌÁÒ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÁÎÄȟ ÈÅÎÃÅȟ 
×ÈÉÃÈ ÆÁÉÌÕÒÅ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÅÖÅÎÔÓ ÔÏ ÒÅÃÏÒÄȢ &ÏÒ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÔÈÅ ÂÏÕÎÄÁÒÉÅÓȟ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÒÕÌÅÓ 
are recommended.

ÁɊ $Ï ÎÏÔ ÉÎÃÌÕÄÅ ÉÔÅÍÓ ÏÆ ÕÎÉÑÕÅ ÄÅÓÉÇÎ ÏÒ ÃÏÎПÉÇÕÒÁÔÉÏÎȤÄÅÐÅÎÄÅÎÔ ÉÔÅÍÓȢ )ÎÃÌÕÄÅ ÏÎÌÙ ÔÈÏÓÅ ÉÔÅÍÓ 
that are considered to be generic for the equipment class being considered in order to compare 
ȰÌÉËÅ ×ÉÔÈ ÌÉËÅȢȱ

ÂɊ %ØÃÌÕÄÅ ÃÏÎÎÅÃÔÅÄ ÉÔÅÍÓ ÆÒÏÍ ÔÈÅ ÅÑÕÉÐÍÅÎÔȤÃÌÁÓÓ ÂÏÕÎÄÁÒÙȟ ÕÎÌÅÓÓ ÓÐÅÃÉПÉÃÁÌÌÙ ÉÎÃÌÕÄÅÄ ÂÙ ÔÈÅ 
ÂÏÕÎÄÁÒÙ ÓÐÅÃÉПÉÃÁÔÉÏÎȢ &ÁÉÌÕÒÅÓ ÔÈÁÔ ÏÃÃÕÒ ÉÎ Á ÃÏÎÎÅÃÔÉÏÎ ɉÅȢÇȢ ÌÅÁËɊȟ ÁÎÄ ÔÈÁÔ ÃÁÎÎÏÔ ÂÅ ÓÏÌÅÌÙ 
ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÃÏÎÎÅÃÔÅÄ ÉÔÅÍȟ ÓÈÏÕÌÄ ÂÅ ÉÎÃÌÕÄÅÄ ×ÉÔÈÉÎ ÔÈÅ ÂÏÕÎÄÁÒÙ ÄÅПÉÎÉÔÉÏÎȢ

ÃɊ )Æ Á ÄÒÉÖÅÒ ÁÎÄ ÔÈÅ ÄÒÉÖÅÎ ÕÎÉÔ ÕÓÅ Á ÃÏÍÍÏÎ ÓÕÂÕÎÉÔ ɉÅȢÇȢ ÌÕÂÒÉÃÁÔÉÏÎ ÓÙÓÔÅÍɊȟ ÒÅÌÁÔÅ ÆÁÉÌÕÒÅ ÁÎÄ 
ÍÁÉÎÔÅÎÁÎÃÅ ÅÖÅÎÔÓ ÏÎ ÔÈÉÓ ÓÕÂÕÎÉÔȟ ÁÓ Á ÇÅÎÅÒÁÌ ÒÕÌÅȟ ÔÏ ÔÈÅ ÄÒÉÖÅÎ ÕÎÉÔȠ

ÄɊ )ÎÃÌÕÄÅ ÉÎÓÔÒÕÍÅÎÔÁÔÉÏÎ ÏÎÌÙ ×ÈÅÒÅ ÉÔ ÈÁÓ Á ÓÐÅÃÉПÉÃ ÃÏÎÔÒÏÌ ÁÎÄȾÏÒ ÍÏÎÉÔÏÒÉÎÇ ÆÕÎÃÔÉÏÎ ÆÏÒ 
ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÉÎ ÑÕÅÓÔÉÏÎ ÁÎÄȾÏÒ ÉÓ ÌÏÃÁÌÌÙ ÍÏÕÎÔÅÄ ÏÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔȢ #ÏÎÔÒÏÌ ÁÎÄ 
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ÓÕÐÅÒÖÉÓÏÒÙ ÉÎÓÔÒÕÍÅÎÔÁÔÉÏÎ ÏÆ ÍÏÒÅ ÇÅÎÅÒÁÌ ÕÓÅ ɉÅȢÇȢ 3#!$!ȤÓÙÓÔÅÍÓɊ ÓÈÏÕÌÄ ÎÏÔȟ ÁÓ Á ÒÕÌÅȟ ÂÅ 
ÉÎÃÌÕÄÅÄȠ

ÅɊ 0ÒÏÐÅÒ ÕÓÅ ÏÆ 0Ǫ)$ ×ÈÅÎ ÄÅПÉÎÉÎÇ ÉÔÅÍÓ ×ÉÔÈÉÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ ÂÏÕÎÄÁÒÙȢ

)Î !ȢςȢς ÔÏ !ȢςȢρπ ÅØÁÍÐÌÅÓ ÏÆ ÂÏÕÎÄÁÒÙ ÄÉÁÇÒÁÍÓ ÆÏÒ ÄÉÆÆÅÒÅÎÔ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÁÒÅ ÐÒÅÓÅÎÔÅÄȢ 
4ÈÉÓ ÌÉÓÔ ÉÓ ÎÏÔ ÅØÈÁÕÓÔÉÖÅ ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÁÔÅÇÏÒÉÅÓ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÂÕÔ 
ÉÎÃÌÕÄÅÓ ÅØÁÍÐÌÅÓ ÏÎ ÈÏ× ÔÁØÏÎÏÍÉÅÓ ÍÁÙ ÂÅ ÄÅПÉÎÅÄ ÆÏÒ ÔÙÐÉÃÁÌ ÅÑÕÉÐÍÅÎÔ ÆÏÕÎÄ ÉÎ ÔÈÅ ÐÅÔÒÏÌÅÕÍȟ 
petrochemical and natural gas industries.

A.1.3 Common equipment data

This International Standard recommends some common equipment data that should be collected for all 
equipment classes as shown in Table 5.

Note that some data in Table 5 ÉÓ ÏÎÌÙ ÖÁÌÉÄ ÆÏÒ ÃÅÒÔÁÉÎ ÅÑÕÉÐÍÅÎÔ ÃÁÔÅÇÏÒÉÅÓȢ 4ÈÉÓ ÁÐÐÌÉÅÓ ÆÏÒ ÅØÁÍÐÌÅ ÆÏÒ 
ÔÈÅ ÉÎÆÏÒÍÁÔÉÏÎ ПÉÅÌÄÓȟ Ȱ.ÕÍÂÅÒ ÏÆ ÐÅÒÉÏÄÉÃ ÔÅÓÔ ÄÅÍÁÎÄÓ ÄÕÒÉÎÇ ÔÈÅ ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ÁÓ ÁÐÐÌÉÃÁÂÌÅȱ 
ÁÎÄ Ȱ.ÕÍÂÅÒ ÏÆ ÏÐÅÒÁÔÉÏÎÁÌ ÄÅÍÁÎÄÓ ÄÕÒÉÎÇ ÔÈÅ ÓÕÒÖÅÉÌÌÁÎÃÅ ÐÅÒÉÏÄ ÁÓ ÁÐÐÌÉÃÁÂÌÅȱȢ 4ÈÅ ÕÓÅ ÏÆ ÓÕÃÈ 
ÄÁÔÁ ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÁÌÙÓÉÓ ÉÓ ÆÕÒÔÈÅÒ ÁÄÄÒÅÓÓÅÄ ÉÎ #ȢρȢσȢ

!ÄÄÉÔÉÏÎÁÌÌÙȟ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔȤÓÐÅÃÉПÉÃ ÄÁÔÁ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÁÒÅ ÐÒÅÓÅÎÔÅÄ ÉÎ ÔÈÉÓ ÁÎÎÅØȢ 4ÈÅÓÅ 
data have been found to be useful when comparing performance, or benchmarking, of equipment.

3ÕÃÈ ÄÅÓÉÇÎ ÆÅÁÔÕÒÅÓ ÓÐÅÃÉПÉÃ ÆÏÒ ÅÁÃÈ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ ÓÈÏÕÌÄ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ÄÅÐÅÎÄÉÎÇ ÏÎ ÈÏ× ÆÁÒ ÄÏ×Î 
in equipment categorization the data collector wants, or is required, to go. Collection of data is a trade-
off between the cost of obtaining it, which often can be high, and the value of the data in relation to the 
ÓÐÅÃÉПÉÃ ÒÅÑÕÉÒÅÍÅÎÔÓ ÔÏ ÄÅПÉÎÅ ÅÁÃÈ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ ÆÏÒ ÔÈÅ ÉÎÔÅÎÄÅÄ ÁÎÁÌÙÓÅÓȢ 4ÈÅ ÁÃÃÅÓÓÉÂÉÌÉÔÙ ÏÆ ÔÈÅ 
data in the source(s) also sets a limit on the data that can be collected. An indication of the importance of 
ÅÁÃÈ ÄÁÔÁ ÔÙÐÅ ÉÓ ÉÎÄÉÃÁÔÅÄȢ 4ÈÉÓ ÉÍÐÏÒÔÁÎÃÅ ÒÁÎËÉÎÇ ÃÁÎ ÄÉÆÆÅÒ ÁÍÏÎÇ ÄÉÆÆÅÒÅÎÔ ÕÓÅÒÓ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎÓȢ

Tables A.1 to A.4 ÐÒÏÖÉÄÅ Á ÍÅÔÈÏÄÏÌÏÇÙ ÆÏÒ ÇÒÏÕÐÉÎÇ ÄÉÆÆÅÒÅÎÔ ÅÑÕÉÐÍÅÎÔ ÅØÁÍÐÌÅÓ ÁÎÄ ÔÈÅÉÒ 
ÁÐÐÌÉÃÁÔÉÏÎ ÁÓ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ 4ÈÅÓÅ ÌÉÓÔÓ ÁÒÅ ÎÏÔ ÍÅÁÎÔ ÔÏ ÂÅ ÅØÈÁÕÓÔÉÖÅ ÂÕÔ 
ÁÒÅ ÉÎÔÅÎÄÅÄ ÔÏ ÓÈÏ× ÔÈÅ ÍÁÉÎ ÔÙÐÅÓ ÏÆ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÁÎÄ ÓÙÓÔÅÍÓ ÁÎÄ ÈÏ× ÔÈÅÙ ÃÁÎ ÂÅ ÇÒÏÕÐÅÄ 
ÉÎ ÃÁÔÅÇÏÒÉÅÓȢ !ÎÙ ÁÐÐÌÉÅÄ ÃÁÔÅÇÏÒÉÚÁÔÉÏÎ ÓÈÏÕÌÄ ÂÅ ÁÐÐÒÏÐÒÉÁÔÅ ÆÏÒ ÔÈÅ ÉÎÔÅÎÄÅÄ ÕÓÅ ÁÎÄ ÐÕÒÐÏÓÅ ÏÆ ÔÈÅ 
data being collected (see 7.1.2). Tables A.1 to A.4 show a categorization related to the taxonomic levels 
shown in Figure 3.

— Table A.1 shows a recommendation for grouping equipment on installation level (level 3 in the 
ÔÁØÏÎÏÍÉÃ ÈÉÅÒÁÒÃÈÙɊȢ

— Table A.2 ÓÈÏ×Ó Á ÒÅÃÏÍÍÅÎÄÁÔÉÏÎ ÆÏÒ ÈÏ× ÅÑÕÉÐÍÅÎÔ ÃÁÎ ÂÅ ÃÌÁÓÓÉПÉÅÄ ÏÎ ÐÌÁÎÔȾÕÎÉÔ ÌÅÖÅÌ ɉÌÅÖÅÌ τɊȟ 
as shown in Table 5.

— Table A.3 ÓÈÏ×Ó Á ÌÉÓÔ ÏÆ ÒÅÌÅÖÁÎÔ ÓÅÃÔÉÏÎÓȾÓÙÓÔÅÍÓ ɉÌÅÖÅÌ υɊ ×ÉÔÈÉÎ ÔÈÅ ÐÅÔÒÏÌÅÕÍȟ ÎÁÔÕÒÁÌ ÇÁÓ ÁÎÄ 
ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÉÎÄÕÓÔÒÉÅÓ ×ÈÅÒÅ ÅÑÕÉÐÍÅÎÔ ÁÓ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÃÁÎ ÂÅ ÕÓÅÄȢ 
4ÈÅ ÓÙÓÔÅÍÓ ×ÈÅÒÅ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÉÓ ÁÐÐÌÉÅÄ ÓÈÏÕÌÄ ÂÅ ÒÅÃÏÒÄÅÄ ÁÓ ÏÎÅ ÐÁÒÁÍÅÔÅÒ ÉÎ ÔÈÅ ÇÅÎÅÒÁÌ 
equipment data shown in Table 5 ɉÃÁÔÅÇÏÒÙ Ȱ5ÓÅȾ,ÏÃÁÔÉÏÎȱɊȢ

— Table A.4 ÌÉÓÔÓ ÔÙÐÉÃÁÌ ÅØÁÍÐÌÅÓ ÏÆ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔÓ ÕÓÅÄ ÉÎ ÔÈÅ ÐÅÔÒÏÌÅÕÍȟ ÎÁÔÕÒÁÌ ÇÁÓ ÁÎÄ 
ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÉÎÄÕÓÔÒÙ ÁÓ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ɉÌÅÖÅÌ φɊȢ Table A.4 also indicates 
ÔÈÏÓÅ ÅÑÕÉÐÍÅÎÔ ÔÁØÏÎÏÍÉÅÓ ÔÈÁÔ ÁÒÅ ÉÌÌÕÓÔÒÁÔÅÄ ÂÙ ÅØÁÍÐÌÅÓȟ ÁÓ ÄÅÓÃÒÉÂÅÄ ÉÎ !ȢςȢρȢ "ȢςȢφ ÃÏÎÔÁÉÎÓ 
the associated failure modes for the same equipment examples. Some equipment related references 
(e.g. ISO and IEC standards) are also listed for selected equipment classes.

)Î ÔÈÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÓÈÏ×Î ÉÎ Tables A.1 to A.3ȟ ÔÈÅ ÔÅÒÍÓ ȰÕÐÓÔÒÅÁÍȟȱ ȰÍÉÄÓÔÒÅÁÍȟȱ ȰÄÏ×ÎÓÔÒÅÁÍȱ ÁÎÄ 
ȰÐÅÔÒÏÃÈÅÍÉÃÁÌȱ ÁÒÅ ÕÓÅÄȢ &ÏÒ ÄÅПÉÎÉÔÉÏÎÓ ÏÆ ÔÈÅÓÅ ÔÅÒÍÓȟ ÓÅÅ #ÌÁÕÓÅ σȢ
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The equipment categories in Table A.4 have various functions, and is mean to categorize the prioritized 
equipment classes covered in this standard, e.g. principal operations like rotating, mechanical, and 
ÅÌÅÃÔÒÉÃÁÌȠ ×ÈÅÒÅÁÓ ÏÔÈÅÒÓ ÁÒÅ ÐÒÏÃÅÓÓ ÁÐÐÌÉÃÁÔÉÏÎ ÇÒÏÕÐÓȟ ÅȢÇȢ ÄÒÉÌÌÉÎÇȟ ÓÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎȟ ÁÎÄ ÕÔÉÌÉÔÉÅÓȢ

.ÏÔÅ ÔÈÁÔ )3/ ρωππψȡςπρφ ÈÁÓ Á ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÓÙÓÔÅÍ ÕÓÅÄ ÆÏÒ ÓÔÁÎÄÁÒÄ ÃÏÓÔ ÃÏÄÉÎÇȟ ×ÈÅÒÅ 0ÈÙÓÉÃÁÌ 
"ÒÅÁËÄÏ×Î 3ÔÒÕÃÔÕÒÅ ɉ0"3Ɋ ÁÎÄ #ÏÄÅ ÏÆ 2ÅÓÏÕÒÃÅÓ ɉ#/2Ɋ ÁÌÓÏ ÁÄÄÒÅÓÓ ÓÙÓÔÅÍÓ ÌÉÓÔÅÄ ÉÎ Table A.3 and 
equipment listed in Table A.4ȟ ÒÅÓÐÅÃÔÉÖÅÌÙȢ

Figure A.1 — Process technology function blocks in the oil and gas value chain — Level 3

Table A.1 — Installation category — Level 3

Business category
Upstream
(E & P)

Midstream Downstream Petrochemical

/ÉÌȾÇÁÓ ÐÒÏÄÕÃÔÉÏÎ ÆÁÃÉÌÉÔÙ 
(offshore/ onshore)
3!'$ ÆÁÃÉÌÉÔÙ ɉÏÎÓÈÏÒÅɊ
$ÒÉÌÌÉÎÇ ÆÁÃÉÌÉÔÙ ɉÏÆÆÓÈÏÒÅȾ 
onshore)
Maritime vessel
Terminal
Pipeline
Floating LNG (FLNG)

,ÉÑÕÅПÉÅÄ ÎÁÔÕÒÁÌ ÇÁÓ 
(LNG)
,ÉÑÕÅПÉÅÄ ÐÅÔÒÏÌÅÕÍ ÇÁÓ 
(LPG)
Gas processing
Terminal
Storage
Shipping
Pipeline

2ÅПÉÎÅÒÙ
Gas conversion
%ÎÅÒÇÙ ÐÌÁÎÔ
Pipeline
Terminal
Biofuels

Petrochemical complex
Terminal
Pipeline

.ÏÔÅ ρȡ 3ÈÉÐÐÉÎÇ ÉÓ ÄÅПÉÎÅÄ ÁÓ ÁÎÙ ÍÅÁÎÓ ÏÆ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ɉÓÅÁȟ ÒÁÉÌȟ ÒÏÁÄɊȢ

Note 2: Gas conversion includes Gas to Liquids (GTL).

.ÏÔÅ σȡ #ÏÍÂÉÎÅÄ ÈÅÁÔ ÁÎÄ ÐÏ×ÅÒ ɉ#(0Ɋ ÉÓ ÐÁÒÔ ÏÆ %ÎÅÒÇÙ ÐÌÁÎÔȢ

.ÏÔÅ τȡ $ÒÉÌÌÉÎÇ ÆÁÃÉÌÉÔÙ ÃÏÕÌÄ ÂÅ ÓÅÐÁÒÁÔÅ ÏÒ ÉÎÔÅÇÒÁÔÅÄ ÁÓ ÐÁÒÔ ÏÆ ÏÔÈÅÒ ÏÎÓÈÏÒÅȾÏÆÆÓÈÏÒÅ ÉÎÓÔÁÌÌÁÔÉÏÎȢ
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ISO 14224:2016(E)

Business category
Upstream
(E & P)

Midstream Downstream Petrochemical

Drilling
Mobile offshore drilling 
unit (MODU)
Onshore drilling rig
Offshore
Offshore platform
Floating production stor-
ÁÇÅ ÁÎÄ ÏÆПÌÏÁÄÉÎÇ ɉ&03/Ɋ
Floating drilling, produc-
ÔÉÏÎ ÓÔÏÒÁÇÅ ÁÎÄ ÏÆПÌÏÁÄ-
ing (FDPSO)
Floating storage unit (FSU)
Compliant tower
Tension leg platform (TLP)
Offshore loading
Subsea production
Maritime
Subsea intervention and 
support vessel (SISV)
Installation vessel
Onshore
Onshore production plant 
– conventional wells
Onshore production plant 
– nonconventional wells

NGL extraction
NGL fractionation
Pipeline compressor 
station
Pipeline pump station
Utilities
/ÆПÌÏÁÄÉÎÇ

Downstream–Process
Gas To Liquid (GTL)
Combined Heat & Power 
(CHP)
Biofuel

 
Crude Distillation Unit
$ÅÌÁÙÅÄ #ÏËÉÎÇ 5ÎÉÔ
(ÙÄÒÏÔÒÅÁÔÉÎÇ 5ÎÉÔ
&ÌÕÉÄ #ÁÔÁÌÙÔÉÃ #ÒÁÃËÉÎÇ 
Unit
3ÕÌÆÕÒȤÒÅÃÏÖÅÒÙ ÕÎÉÔ
(ÙÄÒÏÇÅÎ ÇÅÎÅÒÁÔÉÏÎ
4ÁÉÌ 'ÁÓ 2ÅÃÏÖÅÒÙ 5ÎÉÔ
General
Utilities
Offsite and support facil-
ities

Methanol
%ÔÈÙÌÅÎÅ
!ÃÅÔÉÃ !ÃÉÄ 0ÏÌÙÅÔÈÙÌÅÎÅ
0ÏÌÙÐÒÏÐÙÌÅÎÅ
0ÏÌÙÖÉÎÙÌÃÈÌÏÒÉÄÅ
Utilities
Offsite and support 
facilities
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ISO 14224:2016(E)

Business category

Upstream

(E & P)

Midstream Downstream Petrochemical

Process — General

S1. Oil process/ treatment

S2. Gas process/ treatment

3σȢ 7ÁÔÅÒ ÉÎÊÅÃÔÉÏÎ

S4. Oil/condensate export

S5. Gas export

S6. Storage

Upstream utilities a

3χȢ /ÉÌÙ ×ÁÔÅÒ ÔÒÅÁÔÍÅÎÔ

S8. Closed drains

S9. Methanol

S10. Fuel gas

S11. Fresh water

Offshore systems

S12. Ballast water

S13. Seawater

S14. Position keeping

S15. Ice management

Drilling and well

S16. Drilling facilities

S17. Drilling process

S18. Drilling well control

S19. Drilling control and 
monitoring

S20. Riser and well topside

S21. Well production/in-
ÊÅÃÔÉÏÎ c

S22. Well completion

S23. Well workover

Subsea

S24. Subsea, umbilical, 
ÒÉÓÅÒ ÁÎÄ ПÌÏ×ÌÉÎÅ ɉ352&Ɋ d

S25. Subsea workover

S26. Subsea processing

S27. Subsea processing  
utilities

Process — General

S28. Oil process/ treatment

S29. Gas process/ treatment

S30. Oil/condensate export

S31. Gas export

Midstream utilities

S32. Fuel gas

S33. Waste water treatment

LNG process

S34. Gas treatment

S35. Liquefaction

S36. Fractionation

S37. Refrigeration

S38. LNG storage and load-
ing

LNG utilities

S39. Refrigerant storage

Crude Distillation

S40. Preheating train

S41. Desalting

S42. Atmospheric

S43. Vacuum

Hydrotreating

S44. Feed

S45. Reaction

3τφȢ 2ÅÃÙÃÌÉÎÇ

S47. Stripping

3τψȢ $ÒÙÉÎÇ

Fluid Catalytic Cracking

S49. Feed

S50. Conversion

S51. Gas compression

3υςȢ 'ÁÓ ÒÅÃÏÖÅÒÙ

S53. Debutanizer

Downstream utilities

S54. Fuel gas

S55. SNOX

S56. Waste water treatment

Process — General

3υχȢ (ÙÄÒÏÇÅÎ ÓÔÅÁÍ 
          reforming

S58. Isomerization

S59. Phenol extraction

3φπȢ 0ÏÌÙÍÅÒÉÚÁÔÉÏÎ ÕÎÉÔ

S61. Solvent deasphalting

S62. Solvent dewaxing

S63. Solvent extraction

S64. Steam cracking

S65. Steam-methane 
         reforming

S66. Sweetening
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Business category

Upstream

(E & P)

Midstream Downstream Petrochemical

Safety and control systems (applicable for all business categories)

3φχȢ %ÍÅÒÇÅÎÃÙ ÄÅÐÒÅÓÓÕÒÉÚÁÔÉÏÎ ɉ%$0Ɋ ɉ"ÌÏ×ÄÏ×ÎɊ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ σɊ

3φψȢ %ÍÅÒÇÅÎÃÙ ÓÈÕÔÄÏ×Î ɉ%3$Ɋ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ρɊ

3φωȢ 0ÒÏÃÅÓÓ ÓÈÕÔÄÏ×Î ɉ03$Ɋ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ςɊ

3χπȢ &ÉÒÅ ÁÎÄ ÇÁÓ ÄÅÔÅÃÔÉÏÎ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ φɊ

3χρȢ &ÉÒÅ ×ÁÔÅÒ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ χɊ

3χςȢ &ÉÒÅȤПÉÇÈÔÉÎÇ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ψɊ

3χσȢ &ÌÁÒÅ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ςπɊ

3χτȢ 0ÒÏÃÅÓÓ ÃÏÎÔÒÏÌ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ωɊ

3χυȢ %ÍÅÒÇÅÎÃÙ ÃÏÍÍÕÎÉÃÁÔÉÏÎ e ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ρρɊ

3χφȢ %ÖÁÃÕÁÔÉÏÎ ÓÙÓÔÅÍ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ρςɊ

S77. Inert gas (includes cargo tank and blanket)

S78. Open drains

Utilities (applicable for all business categories)

S79. Steam

S80. Main power b

3ψρȢ %ÍÅÒÇÅÎÃÙ ÐÏ×ÅÒ b ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ρψɊ

S82. Essential power b

S83. Instrument air

3ψτȢ 5ÔÉÌÉÔÙ ÁÉÒ

S85. Cooling

S86. Heating

S87. Nitrogen

3ψψȢ #ÈÅÍÉÃÁÌ ÉÎÊÅÃÔÉÏÎ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ρπɊ

3ψωȢ ,ÏÁÄÉÎÇ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ρυɊ

S90. Helicopter refuelling

S91. Electrical power protection

S92. Fiscal metering

Auxiliaries f (applicable for all business categories)

S93. Telecommunications e ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ρωɊ

3ωτȢ (6!# ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ςρɊ

3ωυȢ $ÉÓÃÏÎÎÅÃÔÉÏÎ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ρσɊ

3ωφȢ -ÁÔÅÒÉÁÌÓ ÈÁÎÄÌÉÎÇ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ ςςɊ

3ωχȢ 3ÁÔÕÒÁÔÉÏÎ ÄÉÖÉÎÇ ɉÃÆȢ )3/Ⱦ42 ρςτψωȡςπρσȟ 4ÁÂÌÅ !Ȣρȟ 3ÙÓÔÅÍ σρɊ
a  4ÈÅÓÅ ÓÅÃÔÉÏÎÓȾÓÙÓÔÅÍÓ ÃÁÎ ÁÌÓÏ ÂÅ ÁÐÐÌÉÃÁÂÌÅ ÆÏÒ ÄÏ×ÎÓÔÒÅÁÍ ÁÎÄ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÕÎÌÅÓÓ ÄÅПÉÎÅÄ ÓÐÅÃÉПÉÃÁÌÌÙ ÆÏÒ ÔÈÅÓÅ 
categories.
b  Includes both power generation and distribution.
c  7ÅÌÌ ÐÒÏÄÕÃÔÉÏÎȾ ÉÎÊÅÃÔÉÏÎ ÉÎÃÌÕÄÅÓ ÔÈÅ ÓÕÒÆÁÃÅ ×ÅÌÌÈÅÁÄ ÁÎÄ 8ȤÍÁÓ ÔÒÅÅȢ
d  352& ÉÎÃÌÕÄÅÓ 303 ɉÓÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÓÙÓÔÅÍɊȢ
e  2ÅÇÁÒÄÉÎÇ ÔÅÌÅÃÏÍÍÕÎÉÃÁÔÉÏÎÓȠ ÔÈÉÓ ÃÏÕÌÄ ÂÅ ÓÕÂÄÉÖÉÄÅÄ ÏÒ ÅØÔÅÎÄÅÄ ×ÉÔÈ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÓÙÓÔÅÍÓȡ 3ÅÃÕÒÉÔÙȟ #ÏÍÍÕÎÉÃÁÔÉÏÎȟ 
Navigation aids, Collision avoidance and Metocean data gathering.
f  2ÅÇÁÒÄÉÎÇ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ ÁÕØÉÌÉÁÒÉÅÓ ÁÎÄ ÕÔÉÌÉÔÉÅÓȢ !ÕØÉÌÉÁÒÉÅÓ ÁÒÅ ÐÒÏÖÉÄÉÎÇ ÓÕÐÐÌÅÍÅÎÔÁÒÙ ÏÒ ÁÄÄÉÔÉÏÎÁÌ ÈÅÌÐ ÁÎÄ 
ÓÕÐÐÏÒÔȢ 4ÈÉÓ ÉÓ Á ÄÉÆÆÅÒÅÎÃÅ ÆÒÏÍ 5ÔÉÌÉÔÉÅÓ ×ÈÉÃÈ ÁÒÅ ÉÎÔÅÎÄÅÄ ÔÏ ÐÒÏÖÉÄÅ ÓÅÒÖÉÃÅ ÔÏ ÍÕÌÔÉÐÌÅ ÅÑÕÉÐÍÅÎÔ ×ÈÅÒÅÁÓ ÁÕØÉÌÉÁÒÙ ÅÑÕÉÐÍÅÎÔ 
ÔÅÎÄÓ ÔÏ ÆÏÃÕÓ ÏÎ ÓÕÐÐÏÒÔ ÔÏ Á ÓÉÎÇÌÅ ÓÙÓÔÅÍȟ ÅȢÇȢ ÁÎ ÁÕØÉÌÉÁÒÙ ÆÕÅÌ ÔÁÎË ÆÏÒ ÁÎ ÅÎÇÉÎÅȢ

 

Table A.3 (continued)

© ISO 2016 – All rights reserved 51Copyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)

Table A.4 — Equipment class — Level 6

Equipment 
category

Equipment class — Level 6 Equipment 
class code

Example 
included 

in Annex A

References

Rotating 
(A.2.2)

Blowers and fans g BL No API/Std 673
API/Std 560

Centrifuges CF No
Combustion engines CE A.2.2.1 ISO 8528

API RP 7C-11F
API Spec 7B-11C

Compressors CO A.2.2.2 ISO 10439 (all 
parts)

ISO 13631
ISO 13707
ISO 10442

API/Std 617
API/Std 618
API/Std 619

Electric generators EG A.2.2.3 BS 4999-140
IEEE C37.101
IEEE C37.102
NEMA MG 1

Electric motors EM A.2.2.4 IEC 60034-12
IEC 60470

IEC 60947-4-1
API/Std 541
API/Std 547
NEMA MG 1

Gas turbines GT A.2.2.5 ISO 3977 (all 
parts)

ISO 2314
API/Std 616

Liquid expanders LE No
Mixers MI No
Pumps PU A.2.2.6 ISO 13709

ISO 13710
API/Std 610
API/Std 674
API/Std 676

Steam turbines ST A.2.2.7 ISO 10437
API/Std 611
API/Std 612

Turboexpanders TE A.2.2.8 API/Std 617
Mechanical 
(A.2.3)

#ÏÎÖÅÙÏÒÓ ÁÎÄ ÅÌÅÖÁÔÏÒÓ CV No
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Equipment 
category

Equipment class — Level 6 Equipment 
class code

Example 
included 

in Annex A

References

Cranes CR A.2.3.1
Filters and strainers FS No
Heat exchangers HE A.2.3.2 ISO 12211

ISO 12212
ISO 16812
ISO 13706

ISO 15547 (all 
parts)

API/Std 660
API/Std 661
API/Std 662

Heaters and boilers HB A.2.3.3 ISO 13703
ISO 15649

API/Std 560
Loading arms LA No ISO 28460

ISO 16904
Onshore pipelines PL No ISO 13623
Piping PI A.2.3.5 ISO 13703

ISO 15649
ASME B31.3

Pressure vessels VE A.2.3.4 ASME VIII 
Div.1/2

Silos SI No
3ÔÅÁÍ ÅÊÅÃÔÏÒÓ SE No
Storage tanks h TA A.2.3.9 ISO 28300

API Spec 12D
API Spec 12F
API Spec 12P
API/Std 650
API/Std 620

API/Std 2000
API/Std 2610

Swivels SW A.2.3.8
Turrets TU A.2.3.7
Winches WI A.2.3.6
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Equipment 
category

Equipment class — Level 6 Equipment 
class code

Example 
included 

in Annex A

References

Electrical 
(A.2.4)

&ÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒÓ FC A.2.4.4 IEC 61800-1
IEC 61800-2
IEC 61800-3
IEC 61800-4

IEC 61800-5-1
IEC 60146

IEEE/Std 1566
Power cables and terminations (topside/
onshore)

PC No CSA FT4
CSA/Std C68.3
ICEA S-93-639-

2000
IEC 60227
IEEE 1202
NEMA 20C
NEMA VE-1
NEMA VE-2

UL 1072
UL 1277
UL 1569
UL 2225
UL 2250

Power transformers PT A.2.4.2 IEC 60076
IEC 60076-1
IEC 60076-2
IEC 60076-3
IEC 60076-4
IEC 60076-5
IEC 60076-7
IEC 60076-8
IEC 60076-10
IEC 60076-11
IEC 60076-12

CAN/CSA C88-M
IEEE C57.12.10
IEEE C57.18.10
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Equipment 
category

Equipment class — Level 6 Equipment 
class code

Example 
included 

in Annex A

References

Switchgear SG A.2.4.3 IEC 61439-1
IEC 60947

IEC 60947-2
IEC 60947-3

IEC 60947-4-1
IEC 62271-1 

IEC 62271-100
IEC 62271-102
IEC 62271-200
IEEE C37.012
IEEE C37.13.1
IEEE C37.20.7

5ÎÉÎÔÅÒÒÕÐÔÉÂÌÅ ÐÏ×ÅÒ ÓÕÐÐÌÙ UP A.2.4.1 IEC 61000-4-7
IEC 62040-2
IEC 62040-3

FCC 47 CFR 15
NEMA PE 1
NEMA PE 5
NEMA PE 7

3ÁÆÅÔÙ ÁÎÄ 
control 
(A.2.5)

Control logic units CL A.2.5.3 ISO 10418
ISO 13702
IEC 61131

API RP 554
NORSOK S-001

%ÍÅÒÇÅÎÃÙ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÅÑÕÉÐÍÅÎÔ j EC No ISO 15544
IMO (SOLAS, 

MODU)
Escape, evacuation and rescue o ER No ISO 13702

ISO 15544
IMO (SOLAS, 
MODU, LSA)

NORSOK S-001
Fire and gas detectors FG A.2.5.1 ISO 10418

ISO 13702
IMO (SOLAS, 
MODU, FSS)

NORSOK S-001
&ÉÒÅȤПÉÇÈÔÉÎÇ ÅÑÕÉÐÍÅÎÔ FF No ISO 13702

NORSOK S-001
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Equipment 
category

Equipment class — Level 6 Equipment 
class code

Example 
included 

in Annex A

References

Flare ignition FI No ISO 25457
API/Std 521
API/Std 537

Inert-gas equipment IG No IMO (SOLAS, 
MODU)

Input devices IP A.2.5.2 ISO 10418
NORSOK I-001

Lifeboats LB A.2.5.6 ISO 13702
ISO 15544

DNV-OS-E406
IMO, SOLAS: 
MSC.81 (70)
IMO, SOLAS: 
MSC.48 (66)

NORSOK R-002
NORSOK S-001
NORSOK U-100

Nozzles NO A.2.5.5 NFPA 13
NFPA 15
NFPA 16

Telecommunications TC No IMO/COMSAR/
Circ.32

NORSOK T-001
NORSOK T-100

Valves VA A.2.5.4 ISO 5208
ISO 13702
ISO 14313

API Spec 6D
API/Std 520
API/Std 521
API/Std 526
API/Std 594
API/Std 609

ASME B16.34
NORSOK S-001

Subsea 
(A.2.6) r

$ÒÙ ÔÒÅÅ ÒÉÓÅÒÓ DT No ISO 10423
API Spec 6A

Risers PR A.2.6.3 API RP 17B
API Spec 17J

Subsea compressors SC No
Subsea diving equipment SD No
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Equipment 
category

Equipment class — Level 6 Equipment 
class code

Example 
included 

in Annex A

References

Subsea electrical power distribution EP A.2.6.5
3ÕÂÓÅÁ ПÌÏ×ÌÉÎÅÓ FL No ISO 13623

ISO 14313
ISO 14723
ISO 16708

DNV-OS-F101
DNV-RP-F116

Subsea heat exchangers SH No
Subsea intervention p CI No API RP 17H
Subsea manifolds MA No ISO 13628-15
Subsea pipelines SL A.2.6.7 ISO 13623

ISO 14313
ISO 14723
ISO 16708

DNV-OS-F101
DNV-RP-F116

Submarine power cables CA No IEC 60502
IEC 60840

Subsea pressure vessels SV A.2.6.6
Subsea production control CS A.2.6.1 ISO 13628-5

API/Std 17F
Subsea pumps SP A.2.6.4
Subsea templates TM No ISO 13628-15
Subsea wellhead and X-mas trees XT A.2.6.2 ISO 13628-4

Well comple-
tion i (A.2.7)

$Ï×ÎÈÏÌÅ ÓÁÆÅÔÙ ÖÁÌÖÅÓ SS A.2.7.2 and
A.2.7.5

ISO 10417
ISO 10432
ISO 16070
API RP 14B

API Spec 14A
API Spec 14L

NORSOK D-010
Downhole well completion q WE A.2.7.2 See also note q
Electrical submersible pumps d ESP A.2.7.2 and

A.2.7.6
ISO 15551-1
API RP 11S

Surface wellhead and X-mas trees XD A.2.7.7 ISO 10423
API Spec 6A

Drilling 
(A.2.8)

Cementing equipment CG No
Choke and manifolds DC No
Crown and travelling blocks TB No
Derrick b DE No
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Equipment 
category

Equipment class — Level 6 Equipment 
class code

Example 
included 

in Annex A

References

Diverters DI No ISO 13354
Drawworks DW No
Drilling and completion risers DD No ISO 13624-1

ISO 13628-7
Drill strings DS No ISO 11961
Mud-treatment equipment f DM No
Pipe handling equipment DH No
Riser compensators DR No
String-motion compensators MC No
Subsea blowout preventers (BOP) BO A.2.8.2 API Spec16A

API Spec 16D
API/Std 53

Surface blowout preventers (BOP) a BT A.2.8.3 API Spec 16A
API Spec 16D

API/Std 53
Top drives TD A.2.8.1

Well inter-
vention l 
(A.2.9)

Coiled tubing, surface equipment W1 No
Coiled tubing, surface well control equipment WC A.2.9.1 NORSOK D-002
Coiled tubing, work strings W2 No
Coiled tubing, bottom-hole assemblies W3 No
Snubbing, surface equipment W1 No
Snubbing, work strings W2 No
Snubbing, surface well control equipment WC A.2.9.1 NORSOK D-002
Snubbing, pipes and bottom hole assemblies W3 No
Subsea well intervention e OI A.2.9.2 ISO 13628-7
Wireline, surface equipment W1 No
Wireline, surface well control equipment n WC A.2.9.1 NORSOK D-002
Wireline, slick lines, braided cables and elec-
tric cables

W2 No

Wireline, bottom-hole assemblies W3 No
Marine 
(A.2.10)

Anchor windlasses and mooring equipment Am No
De-icing equipment k IC No
$ÙÎÁÍÉÃ ÐÏÓÉÔÉÏÎÉÎÇ ÅÑÕÉÐÍÅÎÔ DP No ISO 19901-7
Helicopter deck with equipment HT No NORSOK C-004
*ÁÃËÉÎÇ ÁÎÄ ПÉØÁÔÉÏÎ JF A.2.10.1
Marine disconnection equipment MD No
Thrusters TH No
Towing equipment TO No
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Equipment 
category

Equipment class — Level 6 Equipment 
class code

Example 
included 

in Annex A

References

Utilities c 
(A.2.11)

!ÉÒȤÓÕÐÐÌÙ ÅÑÕÉÐÍÅÎÔ AI No
De-superheaters SU No
Flare ignition equipment FE No
Heating/cooling media HC No
(ÙÄÒÁÕÌÉÃ ÐÏ×ÅÒ ÕÎÉÔÓ HP No
.ÉÔÒÏÇÅÎȤÓÕÐÐÌÙ ÅÑÕÉÐÍÅÎÔ NI No
Open /Close drain equipment OC No
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Equipment 
category

Equipment class — Level 6 Equipment 
class code

Example 
included 

in Annex A

References

Auxiliaries 
(A.2.12)

HVAC equipment m HV No ISO 15138

a Surface blowout preventers does not include land rig BOP.
b Including heave compensation.
c 5ÔÉÌÉÔÉÅÓ ÍÁÙ ÂÅ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ Á ÎÕÍÂÅÒ ÏÆ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ɉÅȢÇȢ 
pumps, valves, instrumentation).
d  !ÒÔÉПÉÃÉÁÌ ÌÉÆÔ ÅÑÕÉÐÍÅÎÔ ÌÉËÅ (ÙÄÒÁÕÌÉÃ ÓÕÂÍÅÒÓÉÂÌÅ ÐÕÍÐÓ ɉ(30Ɋȟ 0ÒÏÇÒÅÓÓÉÖÅ ÃÁÖÉÔÙ ÐÕÍÐÓ ɉ0#0Ɋ ÁÎÄ 
Gas lift valves (GLV) are not included here. See also A.2.7.2 and also A.2.7.6.
e Includes three equipment classes, and cover equipment such as e.g. workover riser.
f  Includes shale shaker, desander/desilter, centrifuge and degasser.
g Does not include air compressor.
h  Does not include offshore storage tanks.
I  Well completion covers both surface and subsea completed wells. Wellhead is not an equipment 
class, but is a subunit in the Surface wellhead and X-mas trees (A.2.7.7) and in Subsea wellhead and X-mas tree 
(A.2.6.2), also since wellhead and X-mas tree acts as one barrier. A.2.7.2 describes the downhole well comple-
tion equipment and some overview of equipment classes that have been further subdivided, see A.2.7.5-6.
Ê %ÍÅÒÇÅÎÃÙ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ×ÏÕÌÄ ÉÎÃÌÕÄÅ 0ÕÂÌÉÃ ÁÎÎÏÕÎÃÅÍÅÎÔ ÁÎÄ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÓÙÓÔÅÍ ɉ0!#/3Ɋ 
and associated equipment.
k  This could include e.g. heat tracing equipment.
l  7ÅÌÌ ÉÎÔÅÒÖÅÎÔÉÏÎ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÁÒÅ ÆÏÒ ÄÒÙ ×ÅÌÌ ÃÏÍÐÌÅÔÉÏÎÓȢ )Î ÓÏÍÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÅØ-
change, the equipment classes might be gathered as four equipment classes (W1, W2, W3 and WC), and appli-
cable for Coiled tubing, Wireline or Snubbing. See further information in A.2.9.1.
m  4ÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÔÈÁÔ ÁÒÅ ÒÅÌÅÖÁÎÔ ÐÁÒÔÓ ÏÆ Á (6!# ÓÙÓÔÅÍ ÁÒÅȡ ρɊ -ÏÔÏÒ ÄÒÉÖÅÎ ÂÌÏ×ÅÒ ÆÁÎȢ 4ÈÅ 
ÂÌÏ×ÅÒ ÆÁÎ ÕÎÉÔ ÃÁÎ ÂÅ ÃÏÖÅÒÅÄ ÂÙ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ "ÌÏ×ÅÒÓ ÁÎÄ ÆÁÎÓȢ ςɊ 4ÈÅ ÄÒÉÖÅÒ ×ÉÌÌ ÔÙÐÉÃÁÌÌÙ ÂÅ ÃÏÖÅÒÅÄ 
ÂÙ ÔÈÅ ÅØÉÓÔÉÎÇ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ %ÌÅÃÔÒÉÃ ÍÏÔÏÒÓȢ σɊ &ÉÌÔÅÒ ÃÁÎ ÂÅ ÃÏÖÅÒÅÄ ÂÙ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ &ÉÌÔÅÒÓ ÁÎÄ 
strainers. 4) Heater/cooler. The heater/cooler unit can be included within the equipment class Heat exchangers. 
5) Fire-, gas- and heat-detectors as equipment class Fire and gas detectors, 6) Input devices as equipment class 
Input devices.
n  Note that the Wireline BOP is part of this.
o  Lifeboat is established as a separate equipment class, but other equipment like Man-overboard boats 
ɉ-/"Ɋ ÉÓ ÎÏÔ ÐÁÒÔ ÏÆ ÔÈÁÔ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓȢ 6ÁÒÉÏÕÓ ÅÑÕÉÐÍÅÎÔ ×ÉÌÌ ÆÕÌПÉÌ ÔÈÅ ÆÕÎÃÔÉÏÎÓ ÎÅÅÄÅÄ ÆÏÒ ÅÓÃÁÐÅȟ ÅÖÁÃ-
ÕÁÔÉÏÎ ÁÎÄ ÒÅÓÃÕÅȢ 4ÈÅÓÅ ÃÏÕÌÄ ÂÅ ÒÅÌÁÔÅÄ ÔÏ ÔÒÁÎÓÐÏÒÔȟ ÐÅÒÓÏÎÁÌ ÐÒÏÔÅÃÔÉÖÅ ÁÎÄ ÌÉÆÅ ÓÕÐÐÏÒÔȟ ÅÍÅÒÇÅÎÃÙ ÃÏÍ-
ÍÕÎÉÃÁÔÉÏÎȟ ÅÍÅÒÇÅÎÃÙ ÕÔÉÌÉÔÉÅÓ ɉÌÉÇÈÔÉÎÇȟ ÐÏ×ÅÒ ÁÎÄ ÖÅÎÔÉÌÁÔÉÏÎɊ ÁÎÄ ÉÎÇÒÅÓÓȾÅÇÒÅÓÓȾÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ɉÓÈÅÌÔÅÒÓȟ 
ÅÓÃÁÐÅ ÒÏÕÔÅÓȟ ÄÏÏÒÓȟ ÍÕÓÔÅÒ ÁÒÅÁÓ ÁÎÄ ÌÁÎÄÉÎÇ ÁÒÅÁÓȟ ÅÔÃȢɊȢ 3ÏÍÅ ÏÆ ÔÈÉÓ ÅÑÕÉÐÍÅÎÔ ÃÁÎ ÒÅÑÕÉÒÅ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ 
ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÓÏÍÅ ×ÏÕÌÄ ÂÅ ÃÏÖÅÒÅÄ ÂÙ ÏÔÈÅÒ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÉÎ Table A.4.
p This includes remote operated tools (ROT), tie-in tools, running tools and remote operated vehicle 
(ROV) tools – as used for initial installation, subsea commissioning, intervention for repairs (e.g. SCM, subsea 
ÖÁÌÖÅÓɊ ÏÒ ÍÏÄÉПÉÃÁÔÉÏÎȾÅØÔÅÎÓÉÏÎÓȢ
q  Downhole well completion equipment class could be further subdivided, as done for some equip-
ÍÅÎÔ ÃÌÁÓÓ ÄÅПÉÎÅÓ ÁÓ $(36 ÁÎÄ %30Ȣ 3ÔÁÎÄÁÒÄÓ ÒÅÌÅÖÁÎÔ ÆÏÒ ÃÁÓÉÎÇ ÁÎÄ ÔÕÂÉÎÇ ɉ)3/ ρσφχωȡςππςȟ !0) 3ÐÅÃ 
5CT, ISO 11960:2014), Liner hanger packers (ISO 14310:2008 and NORSOK D-010:2013), Production pack-
ers (ISO 14310:2008), Flow control device (API Spec 19G2) and Downhole control and monitoring mandrels 
(ISO 14998:2013).
r  )3/ ρσφςψȤρȡςππυ ÁÐÐÌÉÅÓ ÆÏÒ ÁÌÌ ÓÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÓÙÓÔÅÍÓ ÉÎ ÇÅÎÅÒÁÌȢ
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ISO 14224:2016(E)

A.2.1 General

Those equipment classes, indicated to have an example from the last column of Table A.4, are presented 
in A.2.2 to A.2.12 and include a detailed description of the following:

ɂ ÅÑÕÉÐÍÅÎÔȤÔÙÐÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎȠ

ɂ ÂÏÕÎÄÁÒÙ ÄÅПÉÎÉÔÉÏÎÓȠ

ɂ ÓÕÂÄÉÖÉÓÉÏÎ ÉÎÔÏ ÌÏ×ÅÒ ÉÎÄÅÎÔÕÒÅ ÌÅÖÅÌÓȠ

ɂ ÅÑÕÉÐÍÅÎÔȤÓÐÅÃÉПÉÃ ÄÁÔÁȢ

4ÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÓÈÏÕÌÄ ÂÅ ÕÓÅÄ ÔÏ ÉÄÅÎÔÉÆÙ ÔÈÅ ÄÁÔÁ ÎÅÃÅÓÓÁÒÙ ÔÏ ÂÅ ÃÏÌÌÅÃÔÅÄ ÆÏÒ ÅÁÃÈ ÅÑÕÉÐÍÅÎÔ 
ÅØÁÍÐÌÅ ÐÒÅÓÅÎÔÅÄ ÁÎÄ ÄÅПÉÎÅ ÔÈÅ ÓÔÒÕÃÔÕÒÅ ÆÏÒ Á ÄÁÔÁÂÁÓÅ ÆÏÒ ÔÈÅ ÒÅÌÅÖÁÎÔ ÔÁØÏÎÏÍÉÃ ÅÌÅÍÅÎÔÓȢ -ÁÎÙ ÏÆ 
ÔÈÅ ÒÅÃÏÍÍÅÎÄÅÄ ÐÁÒÁÍÅÔÅÒÓ ÃÁÎ ÂÅ ÃÏÍÍÏÎ ÁÃÒÏÓÓ ÍÁÎÙ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ɉÅȢÇȢ ÃÁÐÁÃÉÔÙȟ ÒÏÔÁÔÉÏÎÁÌ 
ÓÐÅÅÄɊȢ 4ÈÅ ÅØÁÍÐÌÅÓ ÓÈÏÕÌÄ ÎÏÔ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ÅØÈÁÕÓÔÉÖÅȢ 4ÈÅ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁ ÃÁÎ ÂÅ ÅÉÔÈÅÒ 
static or time dependent. Note that Table 5 contain equipment data common to all equipment classes, 
ÁÎÄ ÁÐÐÒÏÐÒÉÁÔÅ ÄÁÔÁ ÔÈÅÒÅÉÎ ÃÏÍÅÓ ÁÌ×ÁÙÓ ÉÎ ÁÄÄÉÔÉÏÎ ÔÏ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁ ÓÕÇÇÅÓÔÅÄ ÉÎ !ȢςȢ

Examples of failure coding, such as failure modes, failure mechanism, failure cause, etc., are given in 
Annex BȢ &ÏÒ ÓÁÆÅÔÙ ÅÑÕÉÐÍÅÎÔȟ ÓÏÍÅ ÓÐÅÃÉПÉÃ ÆÁÉÌÕÒÅ ÄÅПÉÎÉÔÉÏÎÓ ÁÒÅ ÇÉÖÅÎ ÉÎ !ÎÎÅØ &Ȣ

A.2.2 Rotating equipment data

A.2.2.1 Combustion engines

Equipment class — Level 6 Equipment type
Description Code Description Code
Combustion engines CE Diesel engine DE

Otto (gas) engine GE

 

© ISO 2016 – All rights reserved 61Copyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)
 

62 © ISO 2016 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

--`,```,,,`,,,,,,,```,``,,,``,,,-`-`,,`,,`,`,,`---



 

ISO 14224:2016(E)

Table A.6 — Equipment subdivision — Combustion engines

Equip-
ment unit

Combustion engines

Subunit Start system Combustion en-
gine unit

C ont r ol  a n d 
monitoring

L u b r i c a t i o n 
system

Cooling system a Miscella-
neous

Maintain-
able items

3ÔÁÒÔ ÅÎÅÒÇÙ 
ɉÂÁÔÔÅÒÙȟ ÁÉÒɊ

Starting unit

Start control

Air inlet

)ÇÎÉÔÉÏÎ ÓÙÓÔÅÍ

Turbocharger

Fuel pumps

)ÎÊÅÃÔÏÒÓ

&ÕÅÌ ПÉÌÔÅÒÓ

Exhaust

#ÙÌÉÎÄÅÒÓ

Pistons

Shaft

Thrust bearing

Radial bearing

Seals

Piping

Valves

Actuating 
device

Control unit

Internal power 
ÓÕÐÐÌÙ

Monitoring

Sensors b

Valves

Wiring

Piping

Seals

Reservoir

Pump

Motor

Filter

Cooler

Valves

Piping

Oil

Tempera-
ture-control 
sensor

Heat exchanger

Fan

Motor

Filter

Valves

Piping

Pump

Tempera-
ture-control 
sensor

Hood

Flange 
ÊÏÉÎÔÓ

a  #ÁÎ ÉÎÃÌÕÄÅ ×ÁÔÅÒȤÃÏÏÌÅÄ ÏÒ ÁÉÒȤÃÏÏÌÅÄ ÓÙÓÔÅÍÓȢ
b  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ

Name Description Unit or code list Priority
Driven unit $ÒÉÖÅÎ ÕÎÉÔ ɉÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÔÙÐÅ ÁÎÄ ÉÄÅÎÔÉПÉ-

cation code)
3ÐÅÃÉÆÙ High

Power - design Maximum rated output (design) Kilowatt High
Power - operating 3ÐÅÃÉÆÙ ÔÈÅ ÁÐÐÒÏØÉÍÁÔÅ ÐÏ×ÅÒ ÁÔ ×ÈÉÃÈ ÔÈÅ ÕÎÉÔ 

has been operated for most of the surveillance time
Kilowatt High

Speed Design speed Revolutions per minute High
.ÕÍÂÅÒ ÏÆ ÃÙÌ-
inders

3ÐÅÃÉÆÙ ÎÕÍÂÅÒ ÏÆ ÃÙÌÉÎÄÅÒÓ Integer Low

#ÙÌÉÎÄÅÒ ÃÏÎПÉÇ-
uration

4ÙÐÅ )ÎÌÉÎÅȟ ÖÅÅȟ ПÌÁÔ Low

3ÔÁÒÔÉÎÇ ÓÙÓÔÅÍ 4ÙÐÅ %ÌÅÃÔÒÉÃȟ ÈÙÄÒÁÕÌÉÃȟ ÐÎÅÕÍÁÔÉÃ Medium
)ÇÎÉÔÉÏÎ ÓÙÓÔÅÍ Otto, diesel Compression ignition (diesel), spark plugs Medium
Fuel 4ÙÐÅ 'ÁÓȟ ÌÉÇÈÔ ÏÉÌȟ ÍÅÄÉÕÍ ÏÉÌȟ ÈÅÁÖÙ ÏÉÌȟ ÄÕÁÌ Low
!ÉÒȤÉÎÌÅÔ ПÉÌÔÒÁ-
ÔÉÏÎ ÔÙÐÅ

4ÙÐÅ Free text Low

Engine-aspira-
ÔÉÏÎ ÔÙÐÅ

4ÙÐÅ ÏÆ ÅÎÇÉÎÅ ÁÓÐÉÒÁÔÉÏÎ Turbo, natural Medium

A.2.2.2 Compressors
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ISO 14224:2016(E)

Equipment class — Level 6 %ÑÕÉÐÍÅÎÔ ÔÙÐÅ
Description Code Description Code
Compressors a CO Centrifugal CE

Reciprocating RE
Screw SC
Axial AX

a Includes also air compressors

Figure A.2 ÓÈÏ×Ó ÔÈÅ ÂÏÕÎÄÁÒÙ ÄÅПÉÎÉÔÉÏÎ ÆÏÒ ÃÏÍÐÒÅÓÓÏÒÓȢ )ÎÌÅÔ ÁÎÄ ÏÕÔÌÅÔ ÖÁÌÖÅÓȟ ÁÎÄ ÔÈÅ ÃÏÍÐÒÅÓÓÏÒ 
ÄÒÉÖÅÒ ×ÉÔÈ ÃÏÎÎÅÃÔÅÄ ÁÕØÉÌÉÁÒÉÅÓȟ ÁÒÅ ÎÏÔ ÉÎÃÌÕÄÅÄ ×ÉÔÈÉÎ ÔÈÅ ÂÏÕÎÄÁÒÙȢ $ÒÉÖÅÒ ÕÎÉÔÓ ÁÒÅ ÒÅÃÏÒÄÅÄ ÁÓ 
separate inventories (electric motor, gas turbine or combustion engine) and the failures on the driver, if 
ÒÅÃÏÒÄÅÄȟ ÓÈÏÕÌÄ ÂÅ ÒÅÃÏÒÄÅÄ ÓÅÐÁÒÁÔÅÌÙ ÆÏÒ ÔÈÅ ÄÒÉÖÅÒȢ ! ÎÕÍÂÅÒ ÉÎ ÔÈÅ ÃÏÍÐÒÅÓÓÏÒ ÉÎÖÅÎÔÏÒÙ ÓÈÁÌÌ ÇÉÖÅ 
Á ÒÅÆÅÒÅÎÃÅ ÔÏ ÔÈÅ ÁÐÐÒÏÐÒÉÁÔÅ ÄÒÉÖÅÒ ÉÎÖÅÎÔÏÒÙȢ

#ÏÍÐÒÅÓÓÉÏÎ ÉÓ ÎÏÒÍÁÌÌÙ ÄÏÎÅ ÉÎ ÓÔÁÇÅÓ ×ÈÅÒÅ Á ÎÕÍÂÅÒ ÏÆ ÓÕÂÕÎÉÔÓ ÁÒÅ ÃÏÎÎÅÃÔÅÄ ÉÎÔÏ Á ÔÒÁÉÎȢ

! ÃÏÍÐÒÅÓÓÏÒ ÔÒÁÉÎ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ÏÎÅ ÉÎÖÅÎÔÏÒÙȢ %ÁÃÈ ÃÏÍÐÒÅÓÓÏÒ ÔÒÁÉÎ ÃÁÎ ÃÏÎÓÉÓÔ ÏÆ ÕÐ ÔÏ ÆÏÕÒ 
ÃÏÍÐÒÅÓÓÏÒ ÓÔÁÇÅÓȢ 2ÅÃÏÍÐÒÅÓÓÉÏÎ ÔÒÁÉÎÓ ÏÎ ÁÎ ÏÆÆÓÈÏÒÅ ÏÉÌ ÐÌÁÔÆÏÒÍ ÎÏÒÍÁÌÌÙ ÐÅÒÆÏÒÍ ÃÏÍÐÒÅÓÓÉÏÎ 
ÉÎ ÆÏÕÒ ÓÔÁÇÅÓȢ %ÁÃÈ ÃÏÍÐÒÅÓÓÉÏÎ ÓÔÁÇÅ ÉÓ ÕÓÕÁÌÌÙ ÐÅÒÆÏÒÍÅÄ ÂÙ ÏÎÅ ÃÏÍÐÒÅÓÓÏÒ ÕÎÉÔ ɉÃÁÓÉÎÇɊ ÂÕÔ ÉÎ 
ÓÏÍÅ ÃÁÓÅÓ ÏÎÅ ÃÏÍÐÒÅÓÓÏÒ ÕÎÉÔ ÃÁÎ ÐÅÒÆÏÒÍ Ô×Ï ÓÔÁÇÅÓȢ %ÁÃÈ ÃÏÍÐÒÅÓÓÏÒ ɉÓÔÁÇÅɊ ÎÏÒÍÁÌÌÙ ÃÏÎÔÁÉÎÓ 
ÓÅÖÅÒÁÌ ÉÍÐÅÌÌÅÒÓ ÔÈÁÔ ÁÒÅ ÔÈÅ ÐÈÙÓÉÃÁÌ ÁÓÓÅÍÂÌÙ ÏÆ ÒÏÔÁÔÉÎÇ ÂÌÁÄÅÓ ÔÈÁÔ ÒÁÉÓÅ ÔÈÅ ÐÒÅÓÓÕÒÅ ÏÎÅ ÓÔÅÐ ÉÎ 
the compressor unit.
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If there are subunits that are common to the driver (e.g. a gas turbine) and the driven unit (i.e. the 
compressor), these are regarded as a part of the driven unit. For compressors with common lubrication-
ÏÉÌ ÁÎÄ ÓÅÁÌȤÏÉÌ ÓÙÓÔÅÍÓȟ ÆÁÉÌÕÒÅÓ ÓÈÏÕÌÄȟ ÁÓ Á ÇÅÎÅÒÁÌ ÒÕÌÅȟ ÂÅ ÁÓÓÉÇÎÅÄ ÔÏ ÔÈÅ ÓÕÂÕÎÉÔ ÔÈÁÔ ÉÓ ÁÓÓÕÍÅÄ ÔÏ 
ÂÅ ÔÈÅ ÏÎÅ ÍÏÓÔ ÁÆÆÅÃÔÅÄȢ /ÔÈÅÒ×ÉÓÅȟ ÔÈÅ ÆÁÉÌÕÒÅ ÓÈÏÕÌÄ ÂÅ ÁÓÓÉÇÎÅÄ ÔÏ ÔÈÅ ÌÕÂÒÉÃÁÔÉÏÎȤÏÉÌ ÓÙÓÔÅÍȢ

Table A.9 — Equipment subdivision — Compressors

Equipment unit Compressors
Subunit Power  

transmission
Compressor Control and 

monitoring
Lubrication  
system

Shaft seal  
system

Miscellane-
ous

Maintainable 
items

Gearbox/ 
variable drive
Bearings
Belt/sheave
Coupling to 
the driver
Coupling to 
the driven unit
Lubrication
Seals

Casing
Rotor with 
impellers
Balance piston
Interstage 
seals
Radial bearing
Thrust bear-
ing
Shaft seals
Internal piping
Valves
Antisurge 
ÓÙÓÔÅÍ b

Piston
#ÙÌÉÎÄÅÒ ÌÉÎÅÒ
Packing

Actuating 
device
Control unit
Cables and 
ÊÕÎÃÔÉÏÎ ÂÏØÅÓ
Internal 
ÐÏ×ÅÒ ÓÕÐÐÌÙ
Monitoring
Sensors a

Valves
Wiring
Piping
Seals

Oil tank with 
ÈÅÁÔÉÎÇ ÓÙÓ-
tem
Pump
Motor
Check valves
Coolers
Filters
Piping
Valves
Lube oil

Oil tank with 
heating
Reservoir
Pump
Motor
Gear
Filters
Valves
Seal oil
$ÒÙ ÇÁÓ ÓÅÁÌ
Mechanical 
seal
Scrubber

Base frame
Piping, pipe 
support and 
bellows
Control valves
Isolation 
valves
Check valves
Coolers
Silencers
Purge air
Magnet-
ic-bearing 
ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ
&ÌÁÎÇÅ ÊÏÉÎÔÓ

a  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
b  )ÎÃÌÕÄÉÎÇ ÒÅÃÙÃÌÅ ÖÁÌÖÅÓ ÁÎÄ ÃÏÎÔÒÏÌÌÅÒÓȢ

Name Description Unit or code list Priority
Compressed medium Gas or air compressor Gas, air High
4ÙÐÅ ÏÆ ÄÒÉÖÅÒ $ÒÉÖÅÒ ÕÎÉÔ ɉÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÔÙÐÅ 

ÁÎÄ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÃÏÄÅɊ
3ÐÅÃÉÆÙ High

Gas handled Average molar mass  
ɉÓÐÅÃÉПÉÃ ÇÒÁÖÉÔÙ ϼ ςψȟωφɊ

Grams per mole Medium

Suction pressure $ÅÓÉÇÎ ɀ ПÉÒÓÔ ÓÔÁÇÅ Pascal (bar) Medium
Suction pressure /ÐÅÒÁÔÉÎÇ ɀ ПÉÒÓÔ ÓÔÁÇÅ Pascal (bar) Low
Discharge pressure Design – last stage Pascal (bar) High
Discharge pressure Operating – last stage Pascal (bar) Medium
Flow rate Design Metres cubed per hour High
Flow rate Operating Metres cubed per hour Low
Discharge temperature Design Degrees Celsius Medium
Discharge temperature Operating Degrees Celsius Low
Power Design power Kilowatt High
Utilization Percent utilization compared to 

design
Percent Medium
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Name Description Unit or code list Priority
0ÏÌÙÔÒÏÐÉÃ ÈÅÁÄ — +ÉÌÏÊÏÕÌÅÓ ÐÅÒ ËÉÌÏÇÒÁÍ Low
Number of casings Number of casings in the train Integer High
Number of stages Number of compressor stages 

(not impellers) in this train
Integer Medium

"ÏÄÙ ÔÙÐÅ 4ÙÐÅ 6ÅÒÔÉÃÁÌ ÓÐÌÉÔ ÃÁÓÅ ɉÂÁÒÒÅÌ ÔÙÐÅɊȟ 
axial split case

Low

Shaft sealing 4ÙÐÅ -ÅÃÈÁÎÉÃÁÌȟ ÏÉÌȟ ÄÒÙ ÇÁÓȤÐÁÃËÅÄȟ 
ÄÒÙ ÇÌÁÎÄȟ ÌÁÂÙÒÉÎÔÈȟ ÃÏÍÂÉÎÅÄ

Low

)ÎÔÅÒÃÏÏÌÅÒ ПÉÔÔÅÄ 3ÐÅÃÉÆÙ ÉÆ ÃÏÏÌÅÒ ÉÓ ПÉÔÔÅÄ Yes/no Medium
3ÈÁÆÔ ÓÅÁÌ ÓÙÓÔÅÍ 3ÅÐÁÒÁÔÅȟ ÃÏÍÂÉÎÅÄȟ ÄÒÙȟ ÅÔÃȢ 3ÅÐÁÒÁÔÅȟ ÃÏÍÂÉÎÅÄȟ ÄÒÙ High
Radial bearing 4ÙÐÅ !ÎÔÉÆÒÉÃÔÉÏÎÁÌȟ ÊÏÕÒÎÁÌȟ ÍÁÇÎÅÔÉÃ Low
Thrust bearing 3ÐÅÃÉÆÙ ÁÓ ÒÅÌÅÖÁÎÔ ÉÎ ÃÏÍÍÅÎÔ 

ПÉÅÌÄ ×ÈÅÔÈÅÒ ÁÎÙ ÔÈÒÕÓÔ ÐÒÅÓÓÕÒÅ 
regulator is installed

!ÎÔÉÆÒÉÃÔÉÏÎÁÌȟ ÊÏÕÒÎÁÌȟ ÍÁÇÎÅÔÉÃ Low

Speed Design speed Revolutions per minute Low
Coupling 4ÙÐÅ &ÉØÅÄȟ ПÌÅØÉÂÌÅȟ ÈÙÄÒÁÕÌÉÃȟ ÄÉÓÃÏÎ-

nect
Low

Reciprocating compressors only
#ÙÌÉÎÄÅÒ ÃÏÎПÉÇÕÒÁÔÉÏÎ — Inline, opposed, V, W Low
#ÙÌÉÎÄÅÒ ÏÒÉÅÎÔÁÔÉÏÎ — Horizontal, vertical, inclined Low
Working principle — Single-acting, double-acting Low
0ÁÃËÉÎÇ ÔÙÐÅ — ,ÕÂÒÉÃÁÔÅÄȟ ÄÒÙ Low

A.2.2.3 Electric generators

Equipment class — Level 6 Equipment type
Description Code Description Code
Electric generators EG Gas-turbine driven TD

Steam-turbine driven SD
Turboexpander TE
Engine driven, e.g. diesel engine, 
gas engine

MD

 

Table A.10 (continued)

66 © ISO 2016 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)

Table A.12 — Equipment subdivision — Electric generators

Equipment unit Electric generators
Subunit Power 

transmission
Electric 
generator

Control and 
monitoring a

Lubrication 
system

Cooling sys-
tem

Miscellane-
ous

Maintainable 
items

Gearbox
Radial bearing
Thrust bear-
ing
Seals
Lubrication
Coupling to 
driver
Coupling to 
driven unit
Belt/sheave

Stator
Rotor
Radial bearing
Thrust bear-
ing
Excitation
Cabling and 
ÊÕÎÃÔÉÏÎ ÂÏØÅÓ

Actuating 
device
Control unit 
(e.g. AVR)
Internal 
ÐÏ×ÅÒ ÓÕÐÐÌÙ
Monitoring
Sensors b

Valves
Wiring
Piping
Seals

Reservoir
Pump
Motor
Filter
Cooler
Valves
Piping
Oil

Heat exchang-
er
Fan
Motor
Filter
Valves
Piping
Pump

Hood
Purge air
Neutral 
grounding 
resistors 
(NGRs) c

a  4ÈÅ ÁÕÔÏÍÁÔÉÃ ÖÏÌÔÁÇÅ ÒÅÇÕÌÁÔÏÒ ɉ!62Ɋ ÉÓ ÁÎ ÅÌÅÍÅÎÔ ×ÉÔÈÉÎ Ȱ#ÏÎÔÒÏÌȱȢ 4ÅÍÐÅÒÁÔÕÒÅ ÁÎÄ ÖÉÂÒÁÔÉÏÎ ÓÕÒÖÅÉÌÌÁÎÃÅ ÁÒÅ 
ÅÌÅÍÅÎÔÓ ×ÉÔÈÉÎ Ȱ-ÏÎÉÔÏÒÉÎÇȱȢ
b  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
c  $ÅÐÅÎÄÉÎÇ ÏÎ ÔÈÅ ÅÁÒÔÈÉÎÇ ÐÈÉÌÏÓÏÐÈÙȢ
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Name Description Unit or code list Priority
4ÙÐÅ ÏÆ ÄÒÉÖÅÒ %ÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÔÙÐÅ ÁÎÄ ÉÄÅÎÔÉПÉÃÁ-

tion code
3ÐÅÃÉÆÙ High

Coupling 3ÐÅÃÉÆÙ ɉПÉØÅÄȟ ПÌÅØÉÂÌÅȟ ÅÔÃȢɊ &ÉØÅÄȟ ПÌÅØÉÂÌÅȟ ÈÙÄÒÁÕÌÉÃȟ ÄÉÓÃÏÎÎÅÃÔ Low
Speed 3ÙÎÃÈÒÏÎÏÕÓ Revolutions per minute Medium
&ÒÅÑÕÅÎÃÙ $ÅÓÉÇÎ ÆÒÅÑÕÅÎÃÙ Hertz Low
Voltage Design voltage Kilovolts High
Power – design Design power Kilovolts High
Power factor cosʒ Number Low
Excitation control 4ÙÐÅ Automatic, manual Medium
%ØÃÉÔÁÔÉÏÎ ÔÙÐÅ Brushless/slip-ring Brushless, slip-ring Medium
Degree of protection Protection class in accordance with 

IEC 60529
IP Low

Insulation class – stator Insulation class in accordance with 
IEC 60034-1

Y, A, E, B, F, H Medium

Temperature rise – stator Temperature rise in accordance with 
IEC 60034-1

Y, A, E, B, F, H Low

Insulation class – rotor Insulation class in accordance with 
IEC 60034-1

Y, A, E, B, F, H Medium

Temperature rise – rotor Temperature rise in accordance with 
IEC 60034-1

Y, A, E, B, F, H Medium

Radial bearing 4ÙÐÅ !ÎÔÉÆÒÉÃÔÉÏÎÁÌȟ ÊÏÕÒÎÁÌȟ ÍÁÇÎÅÔÉÃ Low
Thrust bearing 4ÙÐÅ !ÎÔÉÆÒÉÃÔÉÏÎÁÌȟ ÊÏÕÒÎÁÌȟ ÍÁÇÎÅÔÉÃ Low
Lubrication of bearings 4ÙÐÅ ÏÆ ÂÅÁÒÉÎÇ ÌÕÂÒÉÃÁÔÉÏÎ Grease, oil bath, pressurized oil, oil ring Low
Generator cooling 4ÙÐÅ Air/air, air/water, open ventilated Low

A.2.2.4 Electric motors

Equipment class — Level 6 Equipment type
Description Code Description Code
Electric motors EM Alternating current AC

Direct current DC
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Table A.15 — Equipment subdivision — Electric motors

Equipment unit Electric motors
Subunit Electric motor c Control and 

monitoring a
Lubrication 
system

Cooling 
system

Miscellaneous

M a i n t a i n a b l e 
items

Stator
Rotor
Excitation
Radial bearing
Thrust bearing

Actuating device
Control unit
Internal power 
ÓÕÐÐÌÙ
Monitoring
Sensors b

Valves
Wiring
Piping
Seals

Reservoir
Pump
Motor
Filter
Cooler
Valves
Piping
Oil

Heat exchanger
Filter
Valves
Piping
Pump
Motor
Fan

Hood

a  .ÏÒÍÁÌÌÙȟ ÔÈÅÒÅ ÉÓ ÎÏ ÅØÔÒÁ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ ÆÏÒ ÍÏÔÏÒÓȢ &ÏÒ ÍÏÔÏÒÓ ÏÆ %ØɉÐɊ ÃÌÁÓÓ ɉÐÒÅÓÓÕÒÉÚÅÄɊȟ ÔÈÅ ÉÎÔÅÒÎÁÌ 
pressure is monitored. Temperature can be monitored on large motors.
b  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
c   6&$ ÉÓ ÎÏÔ ÉÎÃÌÕÄÅÄ ÉÎÓÉÄÅ ÔÈÅ ÅÌÅÃÔÒÉÃ ÍÏÔÏÒ ÂÏÕÎÄÁÒÙȢ 3ÅÅ ÁÌÓÏ !ȢςȢτȢτ ÁÎÄ Figure A.22 with respect to Variable 
3ÐÅÅÄ $ÒÉÖÅ 3ÙÓÔÅÍ ɉ63$3ɊȢ

Name Description Unit or code list Priority
4ÙÐÅ ÏÆ ÄÒÉÖÅÎ ÕÎÉÔ %ÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÔÙÐÅ ÁÎÄ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÃÏÄÅ 3ÐÅÃÉÆÙ High
Power – design Max. output (design) Kilowatt Medium
Power – operating 3ÐÅÃÉÆÙ ÔÈÅ ÁÐÐÒÏØÉÍÁÔÅ ÐÏ×ÅÒ ÁÔ ×ÈÉÃÈ ÔÈÅ ÕÎÉÔ 

has been operated for most of the surveillance time
Kilowatt Low

Variable speed 3ÐÅÃÉÆÙ ÉÆ ÉÎÓÔÁÌÌÅÄ ÏÒ ÎÏÔ Yes/No Low
Speed Design speed Revolutions per minute Medium
Voltage Design voltage Volts Medium
-ÏÔÏÒ ÔÙÐÅ 4ÙÐÅ Induction, commutator 

ɉÄȢÃȢɊȟ ÓÙÎÃÈÒÏÎÏÕÓ
Medium

Insulation class – stator Insulation class in accordance with IEC 60034-1 Y, A, E, B, F, H Medium
Temperature rise – stator Temperature rise in accordance with IEC 60034-1 Y, A, E, B, F, H Low
Insulation class – rotor a Insulation class in accordance with IEC 60034-1 Y, A, E, B, F, H Medium
Temperature rise – rotor a Temperature rise in accordance with IEC 60034-1 Y, A, E, B, F, H Medium
Degree of protection Protection class in accordance with IEC 60529 3ÐÅÃÉÆÙ Medium
4ÙÐÅ ÏÆ %Ø ÐÒÏÔÅÃÔÉÏÎ %ØÐÌÏÓÉÏÎ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÃÁÔÅÇÏÒÙȟ ÅȢÇȢ %ØɉÄɊȟ %ØɉÅɊ b e.g. Ex(d), Ex(e) High
a  Not relevant for induction motors.
b  See IEC 60079 (all parts).

A.2.2.5 Gas turbines
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Equipment class — Level 6 Equipment type
Description Code Description Code
Gas turbines GT Industrial IN

Aero-derivative AD
(ÅÁÖÙ ÄÕÔÙ HD

./4% 4ÈÉÓ ÂÏÕÎÄÁÒÙ ÄÒÁ×ÉÎÇ ÓÈÏ×Ó Á ÔÙÐÉÃÁÌ ÌÁÙÏÕÔ ÆÒÅÑÕÅÎÔÌÙ ÕÓÅÄ ÆÏÒ ÍÅÃÈÁÎÉÃÁÌ ÄÒÉÖÅ ÏÒ ÐÏ×ÅÒ 
ÇÅÎÅÒÁÔÉÏÎȢ (Ï×ÅÖÅÒȟ ÇÁÓ ÔÕÒÂÉÎÅÓ ÃÁÎ ÂÅ ÃÏÎПÉÇÕÒÅÄ ÉÎ ÄÉÆÆÅÒÅÎÔ ×ÁÙÓ ×ÉÔÈ ÒÅÇÁÒÄÓ ÔÏ ÔÈÅ ÌÁÙÏÕÔ ÏÆ ÓÏÍÅ 
ÓÕÂÓÙÓÔÅÍÓȢ 4ÈÅ ÃÏÍÐÒÅÓÓÏÒ ÁÎÄ ÔÈÅ ÔÕÒÂÉÎÅ ÃÁÎ ÂÅ ÍÅÃÈÁÎÉÃÁÌÌÙ ÃÏÕÐÌÅÄȟ ÓÉÎÇÌÅȤÓÈÁÆÔ '4Ȣ /ÔÈÅÒ ÁÌÔÅÒÎÁÔÉÖÅÓ 
ÁÒÅ ×ÈÅÎ ÏÎÅ ÏÒ ÍÏÒÅ ÐÁÒÔÓ ÏÆ ÔÈÅ ÔÕÒÂÉÎÅ ÁÒÅ ÍÅÃÈÁÎÉÃÁÌÌÙ ÄÅÃÏÕÐÌÅÄ ɉÍÕÌÔÉȤÓÐÏÏÌ '4ɊȢ
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Table A.18 — Equipment subdivision — Gas turbines

Equip-
ment unit

Gas turbines

Subunit Starting 
system

Air intake Combustion 
system

Compressor Power 
turbine HP 
turbine

Control and 
monitoring
—

Maintaina-
ble items

Starting motor
Start control
Piping
Filter(s)
Valve(s)
Pump(s)
3ÔÁÒÔ ÅÎÅÒÇÙ 
ɉÅȢÇȢ ÂÁÔÔÅÒÙȟ ÁÉÒɊ

Air cooling
Anti-icing
Filters
Intake duct
Inlet vanes

Combustor
Fuel nozzles
Seals

Rotor
Stator
#ÏÏÌÉÎÇ ÓÙÓÔÅÍ
6'6 ÓÙÓÔÅÍ
Anti-surge valve
Aux. bleeding 
ÓÙÓÔÅÍ
Anti-icing valve
Casing
Radial bearing
Thrust bearing
Seals
Piping

Rotor
Stator
Casing
Radial bearing
Thrust bearing
Seals
Valves
Piping

Control unit
Sensorsa

Wires
Actuating devices
Monitoring
Valves
)ÎÔÅÒÎÁÌ ÐÏ×ÅÒ ÓÕÐÐÌÙ
Seals
—

Lubr ic at ion 
system

Fuel system Water/Steam 
injectionb

Fire and gas 
protection

A c c e s s o r y 
drive

Exhaust M i s c e l 
laneous

Heater
Reservoir(s)
Pump(s)
Motor
Filter
Temperature 
control
Valves
Piping
Oil cooler
Oil
Sensors
Wires

Fuel control
Piping
Valves
Seals
Pump(s)/Gas 
compressor
Filter(s)/ Sep-
arators
Wires
Fuel proper-
ties measure-
ment

Pump(s)
Piping
Valves
Filter(s)
Seals
Wires

Control unit
Pipes
Valves
Sensors
Wires
Tank(s)/ Stor-
age

Gearbox
Bearing
Seals
Casing

Diffuser
Exhaust
collector
Compen-
sator/bel-
lows
Ducting
Emission
monitor-
ing
Silencer
T h r u s t 
bearing
Valves
Waste heat
ÒÅÃÏÖÅÒÙ 
unit

Enclosure
Hood
Purge air
F l a n g e 
ÊÏÉÎÔÓ
Vent i la-
tion fan
W a -
ter-wash 
ÓÙÓÔÅÍ

a 3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
b /ÎÌÙ ÒÅÌÅÖÁÎÔ ÆÏÒ ÇÁÓ ÔÕÒÂÉÎÅÓ ×ÉÔÈ ./x-abatement control with steam or water.
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Name Description Unit or code list Priority
4ÙÐÅ ÏÆ ÄÒÉÖÅÎ ÕÎÉÔ #ÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÔÈÅ ÄÒÉÖÅÎ ÓÕÂÓÙÓÔÅÍ Generator drive, mechanical drive, 

auxiliaries, other
High

Power – design ISO power rating Kilowatt High
Power – operating 3ÐÅÃÉÆÙ ÔÈÅ ÁÐÐÒÏØÉÍÁÔÅ ÐÏ×ÅÒ ÁÔ ×ÈÉÃÈ 

the unit has been operated for most of the 
surveillance time.

Kilowatt Medium

/ÐÅÒÁÔÉÎÇ ÐÒÏПÉÌÅ 5ÔÉÌÉÚÁÔÉÏÎ ÐÒÏПÉÌÅ Base load, peak load, load-sharing 
ÂÁÃËÕÐȟ ÅÍÅÒÇÅÎÃÙȾÒÅÓÅÒÖÅ

High

De-rating 3ÐÅÃÉÆÙ ÉÆ ÐÅÒÍÁÎÅÎÔÌÙ ÄÅȤÒÁÔÅÄ ÏÒ ÎÏÔ Yes/No Medium
Speed Design speed (power shaft) Revolutions per minute Medium
Number of shafts 3ÐÅÃÉÆÙ ÎÕÍÂÅÒ 1, 2, 3 Medium
3ÔÁÒÔÉÎÇ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ ÍÁÉÎ ÓÔÁÒÔÉÎÇ ÓÙÓÔÅÍ %ÌÅÃÔÒÉÃȟ ÈÙÄÒÁÕÌÉÃȟ ÐÎÅÕÍÁÔÉÃ High
"ÁÃËÕÐ ÓÔÁÒÔÉÎÇ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ ÉÆ ÒÅÌÅÖÁÎÔ %ÌÅÃÔÒÉÃȟ ÈÙÄÒÁÕÌÉÃȟ ÐÎÅÕÍÁÔÉÃ Low
Fuel &ÕÅÌ ÔÙÐÅ 'ÁÓȟ ÏÉÌȤÌÉÇÈÔȟ ÏÉÌȤÍÅÄÉÕÍȟ ÏÉÌȤÈÅÁÖÙȟ 

dual
Medium

NOx abatement 4ÙÐÅ ÏÆ ÁÂÁÔÅÍÅÎÔ ÃÏÎÔÒÏÌ 3ÔÅÁÍȟ ×ÁÔÅÒȟ ÄÒÙ ɉÅȢÇȢ ÄÒÙ ÌÏ× 
emission), none (e.g. single annu-
lar combustor)

High

!ÉÒ ÉÎÌÅÔ ПÉÌÔÒÁÔÉÏÎ ÔÙÐÅ 4ÙÐÅ Free text Low

A.2.2.6 Pumps

Equipment class — Level 6 Equipment type
Description Code Description Code
Pumps PU Centrifugal CE

Reciprocating RE
2ÏÔÁÒÙ RO
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Table A.21 — Equipment subdivision — Pumps

Equipment unit Pumps
Subunit Power 

transmission
Pump unit Control and 

monitoring
Lubrication 
system

Miscellaneous

Maintainable 
items

Gearbox/ 
variable drive
Bearing
Seals
Coupling to 
driver
Coupling to 
driven unit
Belt/sheave

Support
Casing
Impeller
Shaft
Radial bearing
Thrust bearing
Seals
Valves
Piping
#ÙÌÉÎÄÅÒ ÌÉÎÅÒ
Piston
Diaphragm

Actuating device
Control unit
Internal power 
ÓÕÐÐÌÙ
Monitoring
Sensors a

Valves
Wiring
Piping
Seals

Reservoir
Pump
Motor
Filter
Cooler
Valves
Piping
Oil
Seals

Purge air
Cooling/heating 
ÓÙÓÔÅÍ
#ÙÃÌÏÎÅ ÓÅÐÁÒÁÔÏÒ
Pulsation damper
&ÌÁÎÇÅ ÊÏÉÎÔÓ

a  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
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Name Description Unit or code list Priority
4ÙÐÅ ÏÆ ÄÒÉÖÅÒ %ÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÔÙÐÅ ÁÎÄ ÉÄÅÎÔÉПÉÃÁ-

tion code
3ÐÅÃÉÆÙ High

Fluid handled 4ÙÐÅ Oil, gas, condensate, freshwater, steam, 
ÓÅÁ ×ÁÔÅÒȟ ÃÒÕÄÅ ÏÉÌȟ ÏÉÌÙ ×ÁÔÅÒȟ ПÌÁÒÅ ÇÁÓȟ 
ÆÕÅÌ ÇÁÓȟ ×ÁÔÅÒȾÇÌÙÃÏÌȟ ÍÅÔÈÁÎÏÌȟ ÎÉÔÒÏ-
ÇÅÎȟ ÃÈÅÍÉÃÁÌÓȟ ÈÙÄÒÏÃÁÒÂÏÎȤÃÏÍÂÉÎÅÄȟ 
gas/oil, gas/condensate, oil/water, gas/
oil/water, LNG, drilling mud, drilling 
cement, other

High

Fluid corrosive/erosive #ÌÁÓÓÉÆÙ ÁÓ ÓÈÏ×Î ÉÎ ÆÏÏÔÎÏÔÅ a Benign, moderate, severe Medium
Application – pump Where applied "ÏÏÓÔÅÒȟ ÓÕÐÐÌÙȟ ÉÎÊÅÃÔÉÏÎȟ ÔÒÁÎÓÆÅÒȟ ÌÉÆÔȟ 

dosage, disperse, cooling, drilling, other
Medium

Pump – design Design characteristic Axial, radial, composite, diaphragm, 
plunger, piston, screw, vane, gear, lobe

High

Power – design Design/rated power of pump Kilowatt High
5ÔÉÌÉÚÁÔÉÏÎ ÏÆ ÃÁÐÁÃÉÔÙ .ÏÒÍÁÌ ÏÐÅÒÁÔÉÎÇȾÄÅÓÉÇÎ ÃÁÐÁÃÉÔÙ Percent Medium
Suction pressure – de-
sign

Design pressure Pascal (bar) Medium

Discharge pressure – 
design

Design pressure Pascal (bar) High

Speed Design speed Revolutions per minute or strokes per 
minute

Medium

Number of stages Centrifugal: number of impellers (in 
all stages)
2ÅÃÉÐÒÏÃÁÔÉÎÇȡ ÎÕÍÂÅÒ ÏÆ ÃÙÌÉÎÄÅÒÓ
2ÏÔÁÒÙȡ ÎÕÍÂÅÒ ÏÆ ÒÏÔÏÒÓ

Number Low

"ÏÄÙ ÔÙÐÅ Barrel, split casing, etc. Barrel, split case, axial split, cartridge, Low
Shaft orientation — Horizontal, vertical Low
Shaft sealing 4ÙÐÅ -ÅÃÈÁÎÉÃÁÌȟ ÏÉÌ ÓÅÁÌȟ ÄÒÙ ÇÁÓȟ ÐÁÃËÅÄȟ 

ÇÌÁÎÄȟ ÄÒÙ ÓÅÁÌȟ ÌÁÂÙÒÉÎÔÈȟ ÃÏÍÂÉÎÅÄ
Low

4ÒÁÎÓÍÉÓÓÉÏÎ ÔÙÐÅ 4ÙÐÅ Direct, gear, integral Low
Coupling Coupling &ÉØÅÄȟ П ÌÅØÉÂÌÅȟ ÈÙÄÒÁÕÌÉÃȟ ÍÁÇÎÅÔÉÃȟ 

disconnect
Low

Environment 3ÕÂÍÅÒÇÅÄ ÏÒ ÄÒÙȤÍÏÕÎÔÅÄ — Medium
Pump cooling 3ÐÅÃÉÆÙ ÉÆ ÓÅÐÁÒÁÔÅ ÃÏÏÌÉÎÇ ÓÙÓÔÅÍ ÉÓ 

installed
Yes/No Low

Radial bearing 4ÙÐÅ !ÎÔÉÆÒÉÃÔÉÏÎÁÌȟ ÊÏÕÒÎÁÌȟ ÍÁÇÎÅÔÉÃ Low
Thrust bearing 4ÙÐÅ !ÎÔÉÆÒÉÃÔÉÏÎÁÌȟ ÊÏÕÒÎÁÌȟ ÍÁÇÎÅÔÉÃ Low
Bearing support 4ÙÐÅ Overhung, between bearings, pump 

casing, split sleeve
Low

a  "ÅÎÉÇÎ ɉÃÌÅÁÎ ПÌÕÉÄÓȟ ÅȢÇȢ ÁÉÒȟ ×ÁÔÅÒȟ ÎÉÔÒÏÇÅÎɊȢ

-ÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌÌÙ ÐÁÒÔÉÃÌÅÓɊȢ

3ÅÖÅÒÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɍÓÏÕÒ ÇÁÓȾÏÉÌ ɉÈÉÇÈ (2S), high CO2ȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎȢ

A.2.2.7 Steam turbines
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Equipment class — Level 6 Equipment type
Description Code Description Code
Steam turbines ST Multi-stage MS

Single-stage SS

Key
T1 turbine stage 1
T2 turbine stage 2

 

76 © ISO 2016 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)

Table A.24 — Equipment subdivision — Steam turbines

Equipment 
unit

Steam turbines

Subunit Power tur-
bine

Condenser Regulating 
system

Lubrication 
system

Control and 
monitoring

Miscellaneous

Maintainable 
items

Piping
Radial bearing
Rotor
Seals
Stator/casing
Steam reg. 
valves
Thrust bear-
ing

Condenser
Reg. pump
Vacuum pump

Filter
Pump

Cooler
Filter
Oil
Oil seal pump
Piping
Pump
Motor
Reservoir
Valves

Actuating 
device
Control unit
Internal power 
ÓÕÐÐÌÙ
Monitoring
Sensors a

Valves
Wiring
Piping
Seals

#ÒÁÎËÉÎÇ ÓÙÓ-
tem
Hood

a  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌ ÅÔÃȢ

Name Description Unit or code list Priority
Driven unit %ÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÔÙÐÅ ÁÎÄ ÉÄÅÎÔÉПÉÃÁ-

tion code
Compressor, crane, generator, pump, 
winch, etc.

High

Power – design ISO power rating Kilowatt High
Power – operating 3ÐÅÃÉÆÙ ÔÈÅ ÁÐÐÒÏØÉÍÁÔÅ ÐÏ×ÅÒ ÁÔ ×ÈÉÃÈ 

the unit has been operated for most of 
the surveillance time.

Kilowatt Medium

Speed Design speed (power shaft) Revolutions per minute Medium
Number of shafts 3ÐÅÃÉÆÙ ÎÕÍÂÅÒ Number Medium
2ÅÇÕÌÁÔÉÎÇ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ ÔÙÐÅ %ÌÅÃÔÒÏÎÉÃȟ ÈÙÄÒÁÕÌÉÃ Medium
"ÁÃËÕÐ ÓÔÁÒÔÉÎÇ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ ÉÆ ÒÅÌÅÖÁÎÔ %ÌÅÃÔÒÉÃȟ ÈÙÄÒÁÕÌÉÃȟ ÐÎÅÕÍÁÔÉÃ Low
Fuel &ÕÅÌ ÔÙÐÅ 'ÁÓȟ ÏÉÌȤÌÉÇÈÔȟ ÏÉÌȤÍÅÄÉÕÍȟ ÏÉÌȤÈÅÁÖÙȟ ÄÕÁÌ Medium
!ÉÒ ÉÎÌÅÔ ПÉÌÔÒÁÔÉÏÎ ÔÙÐÅ 4ÙÐÅ Free text Low

A.2.2.8 Turbo expanders

Equipment class — Level 6 Equipment type
Description Code Description Code
Turbo expanders TE Centrifugal CE

Axial AX
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./4% $ÒÉÖÅÎ ÕÎÉÔÓ ÏÔÈÅÒ ÔÈÁÎ ÒÅÃÏÍÐÒÅÓÓÏÒÓ ɉÅȢÇȢ ÐÕÍÐÓ ÏÒ ÇÅÎÅÒÁÔÏÒÓɊ ÁÒÅ ÁÌÓÏ ÏÕÔÓÉÄÅ ÔÈÅ ÂÏÕÎÄÁÒÙȢ

Table A.27 — Equipment subdivision — Turbo expanders

Equipment unit Turbo expanders
Subunit Expander tur-

bine
Control and 
monitoring

Lubrication 
system

Shaft seal sys-
tem

Miscellaneous

Maintainable 
items

Rotor w/impel-
lers
Inlet vanes
Casing
Radial bearing
Thrust bearing
Seals
Inlet screen
Valves
Piping

Actuating device
Control unit
Internal power 
ÓÕÐÐÌÙ
Monitoring
Sensors a

Valves
Wiring
Piping
Seals

Reservoir
Pump
Motor
Filter
Cooler
Valves
Piping
Oil

Seal-gas equip-
ment
Seal gas

Others

a  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
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Name Description Unit or code list Priority
4ÙÐÅ ÏÆ ÄÒÉÖÅÎ ÕÎÉÔ %ÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÔÙÐÅ ÁÎÄ ÉÄÅÎÔÉПÉÃÁ-

tion code
3ÐÅÃÉÆÙ High

Power – design Max. design output power Kilowatt High
Power – operating 3ÐÅÃÉÆÙ ÔÈÅ ÁÐÐÒÏØÉÍÁÔÅ ÐÏ×ÅÒ ÁÔ ×ÈÉÃÈ 

the unit has been operated for most of 
the surveillance time.

Kilowatt Low

Speed Design speed Revolutions per minute Medium
)ÎÌÅÔ ПÌÏ× $ÅÓÉÇÎ ÉÎÌÅÔ ПÌÏ×ȟ ÔÕÒÂÉÎÅ Kilograms per hour Medium
Inlet temperature Design inlet temperature, turbine Degrees Celsius Medium
Inlet pressure Design inlet pressure, turbine Pascal (bar) Medium
Gas handled A v e r a g e  m o l a r  m a s s  

ɉÓÐÅÃÉПÉÃ ÇÒÁÖÉÔÙ ϼ ςψȟωφɊ
Grams per mole Low

Gas corrosiveness/ 
erosiveness

3ÐÅÃÉÆÙ ÁÓ ÓÈÏ×Î ÉÎ ÔÈÅ ÆÏÏÔÎÏÔÅ a Benign, moderate, severe Medium

4ÙÐÅ ÏÆ ÄÅÓÉÇÎ 4ÙÐÅ Centrifugal, axial Medium
Number of stages Number of stages (in series) Number Low
#ÁÓÉÎÇȤÓÐÌÉÔ ÔÙÐÅ 4ÙÐÅ Horizontal/vertical Low
Shaft sealing 4ÙÐÅ -ÅÃÈÁÎÉÃÁÌȟ ÏÉÌȟ ÓÅÁÌȟ ÄÒÙ ÇÁÓȟ ÐÁÃËÅÄȟ 

ÇÌÁÎÄȟ ÄÒÙ ÓÅÁÌȟ ÌÁÂÙÒÉÎÔÈȟ ÃÏÍÂÉÎÅÄ
Low

Flow-control turbine 4ÙÐÅ Variable nozzles, nozzle-group valves, 
ÔÈÒÏÔÔÌÅ ÖÁÌÖÅȟ ПÉØÅÄ ÉÎÌÅÔ

Low

Radial bearing 4ÙÐÅ !ÎÔÉÆÒÉÃÔÉÏÎÁÌȟ ÊÏÕÒÎÁÌȟ ÍÁÇÎÅÔÉÃ Low
Thrust bearing 4ÙÐÅ !ÎÔÉÆÒÉÃÔÉÏÎÁÌȟ ÊÏÕÒÎÁÌȟ ÍÁÇÎÅÔÉÃ Low
a    "ÅÎÉÇÎ ɉÃÌÅÁÎ ÁÎÄ ÄÒÙ ÇÁÓɊȢ

     -ÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÓÏÍÅ ÐÁÒÔÉÃÌÅÓ ÏÒ ÄÒÏÐÌÅÔÓȟ ÓÏÍÅ ÃÏÒÒÏÓÉÖÅÎÅÓÓɊȢ

     Severe corrosive/erosive (sour gas, high CO2 content, high content of particles).

A.2.3 Mechanical equipment

A.2.3.1 Cranes

Equipment class — Level 6 Equipment type
Description Code Description Code
Cranes CR %ÌÅÃÔÒÏȤÈÙÄÒÁÕÌÉÃ ÏÐÅÒÁÔÅÄ HO

$ÉÅÓÅÌ ÈÙÄÒÁÕÌÉÃ ÏÐÅÒÁÔÅÄ DO
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ISO 14224:2016(E)

Key
1 ÂÏÕÎÄÁÒÙ
2 crane base (u/s slew ring)
a 0Ï×ÅÒ ÓÕÐÐÌÙȢ
b Communication signal in/out.

./4% 4ÈÅ ÂÏÕÎÄÁÒÙ ÄÒÁ×ÉÎÇ ÉÌÌÕÓÔÒÁÔÅÓ ÏÎÅ ÔÙÐÅ ÏÆ ÃÒÁÎÅ ÃÏÍÍÏÎÌÙ ÕÓÅÄ ÏÆÆÓÈÏÒÅȢ 3ÅÖÅÒÁÌ ÏÔÈÅÒ ÃÁÔÅÇÏÒÉÅÓ 
ÅØÉÓÔȟ ÖÉÚȢ ÔÒÁÖÅÒÓÉÎÇ ÃÒÁÎÅÓȟ ÇÁÎÔÒÙ ÃÒÁÎÅÓ ÅÔÃȢ )Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÁÄÁÐÔ ÔÈÅ ÔÁØÏÎÏÍÙ ÆÏÒ ÔÈÅÓÅ ÃÁÔÅÇÏÒÉÅÓ ÔÏ ÅÁÃÈ 
ÃÁÔÅÇÏÒÙȢ
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Table A.30 — Equipment subdivision — Cranes

Equipment 
unit

Cranes

Subunit Crane 
structure

Boom 
system

Hoist 
system

Swing 
system

Power 
system

Control 
and moni-
toring

Miscellane-
ous

Maintainable 
items

A-frame/
king
Drivers 
cabin
Engine 
room
Pedestal
Crane frame

Boom
Boom bear-
ing
(ÙÄÒÁÕÌÉÃ 
ÃÙÌÉÎÄÅÒ
,ÕÆПÉÎÇ 
winch
,ÕÆПÉÎÇ ×ÉÒÅ
,ÕÆПÉÎÇ 
sheaves
Boom stop 
ÃÙÌÉÎÄÅÒ

Hoist winch
Hoist 
sheaves
Hook
Lifting wire
Shock 
damper

Slew bear-
ing
Slew ring
Slew motor
Slew pinion

(ÙÄÒÁÕÌÉÃ 
pumps
Electric 
engine
Diesel en-
gine
Proportion-
al valves
(ÙÄÒÁÕÌÉÃ 
tank
(ÙÄÒÁÕÌÉÃ 
ПÉÌÔÅÒÓ
(ÙÄÒÁÕÌÉÃ 
oil

PC/PLS
Control 
valves
Internal 
power 
ÓÕÐÐÌÙ
!ÍÐÌÉПÉÅÒÓ
*ÏÙÓÔÉÃËÓ
Load indi-
cator

Others

Name Description Unit or code list Priority
4ÙÐÅ ÏÆ ÄÒÉÖÅÒ Driver unit (equipment class, 

ÔÙÐÅ ÁÎÄ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÃÏÄÅɊ
3ÐÅÃÉÆÙ High

Overall maximum height 3ÐÅÃÉÆÙ Metres Low
Main boom length 3ÐÅÃÉÆÙ Metres Medium
A-frame height 3ÐÅÃÉÆÙ Metres Low
Boom, min. angle 3ÐÅÃÉÆÙ Degrees Low
Boom, max. angle 3ÐÅÃÉÆÙ Degrees Low
3ÌÅ× ÂÅÁÒÉÎÇ ÔÙÐÅ 3ÐÅÃÉÆÙ Conical, roller High
(ÙÄÒÁÕÌÉÃ ÏÐÅÒÁÔÉÎÇ ÍÅÄÉÕÍ (ÙÄÒÁÕÌÉÃ ПÌÕÉÄ ÔÙÐÅ /ÉÌȤÂÁÓÅÄȟ ÓÙÎÔÈÅÔÉÃȤÂÁÓÅÄȟ ×ÁÔÅÒȤÂÁÓÅÄ Low
(ÙÄÒÁÕÌÉÃ ÏÐÅÒÁÔÉÎÇ ÐÒÅÓÓÕÒÅ 3ÐÅÃÉÆÙ Pascal (bar) Low
Total unit weight 3ÐÅÃÉÆÙ Metric tonnes Medium
Boom total weight 3ÐÅÃÉÆÙ Metric tonnes Low
Safe working load (SWL) Crane’s safe working load Metric tonnes High
Max. operating swing Turning range (total) Degrees Medium
Max. moment Crane’s max. moment Tonne·metre High
Hoist speed 1 At max. load Metres per second Medium
Hoist speed 2 At no load Metres per second Low
Slewing speed 1 At max. load Degrees per second Medium
Slewing speed 2 At no load Degrees per second Low
WHIP crane Installed or not Yes/No Low
(ÅÁÖÅ ÃÏÍÐÅÎÓÁÔÉÏÎ ÓÙÓÔÅÍ Installed or not Yes/No Low
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Name Description Unit or code list Priority
Automatic overload protection 
ÓÙÓÔÅÍ ɉ!/03Ɋ

Installed or not Yes/No High

-ÁÎÕÁÌ ÏÖÅÒÌÏÁÄ ÐÒÏÔÅÃÔÉÏÎ ÓÙÓ-
tem (MOPS)

Installed or not Yes/No High

Constant tension Installed or not Yes/No Low

A.2.3.2 Heat exchangers

NOTE Heat exchangers include coolers, condensers and re-vaporizers, etc.

Equipment class — Level 6 Equipment type
Description Code Description Code
Heat exchangers HE Shell and tube ST

Plate P
0ÌÁÔÅ ПÉÎ PF
Double pipe DP
"ÁÙÏÎÅÔ BY
Printed circuit PC
Air-cooled AC
Spiral S
Spiral-wound SW

 

Table A.31 (continued)
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Table A.33 — Equipment subdivision — Heat exchangers

Equipment unit Heat exchangers
Subunit External Internal Control and monitor-

ing
Miscellaneous

Maintainable items Support
"ÏÄÙȾÓÈÅÌÌ
Valves
Piping

"ÏÄÙȾÓÈÅÌÌ
Tubes
Plates
Seals (gaskets)

Actuating device
Control unit
)ÎÔÅÒÎÁÌ ÐÏ×ÅÒ ÓÕÐÐÌÙ
Monitoring
Sensors b

Valves
Wiring
Piping
Seals

Fan a

Motor

a  !ÐÐÌÉÃÁÂÌÅ ÆÏÒ ÁÉÒȤÃÏÏÌÅÄ ÈÅÁÔ ÅØÃÈÁÎÇÅÒÓ ÏÎÌÙȢ
b  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
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Name Description Unit or code list Priority
Fluid, hot side &ÌÕÉÄ ÔÙÐÅ Oil, gas, condensate, freshwater, steam, 

ÓÅÁ ×ÁÔÅÒȟ ÃÒÕÄÅ ÏÉÌȟ ÏÉÌÙ ×ÁÔÅÒȟ ПÌÁÒÅ ÇÁÓȟ 
×ÁÔÅÒȾÇÌÙÃÏÌȟ ÍÅÔÈÁÎÏÌȟ ÎÉÔÒÏÇÅÎȟ ÃÈÅÍÉ-
ÃÁÌÓȟ ÈÙÄÒÏÃÁÒÂÏÎȟ ÁÉÒ

High

Fluid, cold side &ÌÕÉÄ ÔÙÐÅ Oil, gas, condensate, freshwater, steam, 
ÓÅÁ ×ÁÔÅÒȟ ÃÒÕÄÅ ÏÉÌȟ ÏÉÌÙ ×ÁÔÅÒȟ ПÌÁÒÅ ÇÁÓȟ 
×ÁÔÅÒȾÇÌÙÃÏÌȟ ÍÅÔÈÁÎÏÌȟ ÎÉÔÒÏÇÅÎȟ ÃÈÅÍÉ-
ÃÁÌÓȟ ÈÙÄÒÏÃÁÒÂÏÎȟ ÁÉÒ

High

Rated heat transfer Design value Kilowatt Medium
Heat-transfer area — Metres squared Medium
Utilization Used/rated heat transfer Percent Medium
Pressure, hot side Design pressure Pascal (bar) Medium
Pressure, cold side Design pressure Pascal (bar) Medium
Temperature drop, hot 
side

Operating Degrees Celsius Low

Temperature rise, cold 
side

Operating Degrees Celsius Low

Size – diameter External Millimetres Medium
Size – length External Metres Medium
Number of tubes/plates — Number Low
Tube/plate material 3ÐÅÃÉÆÙ ÍÁÔÅÒÉÁÌ ÔÙÐÅ ÉÎ 

tubes/plates.
Free text Medium

A.2.3.3 Heaters and boilers

4ÈÅ ÂÏÕÎÄÁÒÙ ÄÅПÉÎÉÔÉÏÎ ÁÐÐÌÉÅÓ ÔÏ ÈÙÄÒÏÃÁÒÂÏÎȤ ɉ(#ȤɊ ПÉÒÅÄ ÈÅÁÔÅÒÓ ÁÎÄ ÂÏÉÌÅÒÓȢ 4ÈÅ ÌÁÙÏÕÔ ÏÆ ÈÅÁÔÅÒÓ 
ÁÎÄ ÂÏÉÌÅÒÓ ÃÁÎ ÖÁÒÙ ÃÏÎÓÉÄÅÒÁÂÌÙȠ ÈÏ×ÅÖÅÒȟ ÔÈÅÙ ÁÌÌ ÁÐÐÌÙ ÔÈÅ ÓÁÍÅ ÐÒÉÎÃÉÐÌÅ ÓÕÐÐÌÙÉÎÇ ÅÎÅÒÇÙ ÔÏ ÈÅÁÔ 
ÏÒ ÂÏÉÌ Á ÍÅÄÉÕÍȢ 4ÈÅ ÅÎÅÒÇÙ ÃÁÎ ÂÅ ÓÕÐÐÌÉÅÄ ÔÈÒÏÕÇÈ ÃÏÍÂÕÓÔÉÏÎ ÏÆ ÈÙÄÒÏÃÁÒÂÏÎÓȟ ÔÈÒÏÕÇÈ ÓÕÐÐÌÙ ÏÆ Á 
ÈÉÇÈȤÔÅÍÐÅÒÁÔÕÒÅ ÍÅÄÉÕÍ ɉÅȢÇȢ ÓÔÅÁÍɊ ÏÒ ÂÙ ÅÌÅÃÔÒÉÃÉÔÙȢ

4ÈÅ ÈÅÁÔÅÒ ÁÎÄ ÂÏÉÌÅÒ ÃÏÍÐÏÎÅÎÔÓ ÍÁÙ ÖÁÒÙ ÓÉÇÎÉПÉÃÁÎÔÌÙ ÉÎ ÄÅÓÉÇÎȟ ÂÕÔ ×ÉÌÌ ÔÙÐÉÃÁÌÌÙ ÉÎÃÌÕÄÅ Á 
ÖÅÓÓÅÌȾÓÈÅÌÌ ÉÎ ×ÈÉÃÈ ÔÈÅ ÈÅÁÔÉÎÇ ÐÒÏÃÅÓÓ ÉÓ ÐÅÒÆÏÒÍÅÄȢ &ÏÒ ÈÅÁÔÅÒÓ ÁÎÄ (#ȤПÉÒÅÄ ÂÏÉÌÅÒÓȟ Á ÂÕÒÎÅÒ ÄÅÖÉÃÅ 
ÁÎÄ ÁÎ ÅØÈÁÕÓÔ ÓÙÓÔÅÍ ÁÒÅ ÉÎÃÌÕÄÅÄȢ 5ÎÌÉËÅ ÍÏÓÔ ÂÏÉÌÅÒÓȟ ÔÈÅ ÈÅÁÔÅÒÓ ÃÏÎÔÁÉÎ Á ÔÕÂÅ ÃÏÉÌ ÔÈÒÏÕÇÈ ×ÈÉÃÈ 
ÔÈÅ ÍÅÄÉÕÍ ÂÅÉÎÇ ÈÅÁÔÅÄ ПÌÏ×ÓȢ

&ÏÒ (#ȤПÉÒÅÄ ÈÅÁÔÅÒÓ ÁÎÄ ÂÏÉÌÅÒÓȟ ÔÈÅ ÆÕÅÌȤÃÏÎÔÒÏÌ ÖÁÌÖÅ ÉÓ ÉÎÓÉÄÅ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÂÏÕÎÄÁÒÙȟ ×ÈÉÌÅ ÔÈÅ 
ÆÕÅÌȤÃÏÎÄÉÔÉÏÎÉÎÇ ÅÑÕÉÐÍÅÎÔ ɉÅȢÇȢ ÓÃÒÕÂÂÅÒÓɊ ÁÎÄ %3$Ⱦ03$ ÖÁÌÖÅÓ ÁÒÅ ÏÕÔÓÉÄÅ ÔÈÅ ÂÏÕÎÄÁÒÙȢ

)ÎÌÅÔȟ ÏÕÔÌÅÔȟ ÐÒÅÓÓÕÒÅȤÒÅÌÉÅÆ ÁÎÄ ÄÒÁÉÎ ÖÁÌÖÅÓ ÁÒÅ ÓÐÅÃÉПÉÃÁÌÌÙ ÅØÃÌÕÄÅÄȢ 6ÁÌÖÅÓ ÁÎÄ ÉÎÓÔÒÕÍÅÎÔÓ ÉÎÃÌÕÄÅÄ 
ÁÒÅ ÔÈÏÓÅ ÌÏÃÁÌÌÙ ÍÏÕÎÔÅÄ ÁÎÄȾÏÒ ×ÈÉÃÈ ÆÏÒÍ Á ÐÒÅÓÓÕÒÅ ÂÏÕÎÄÁÒÙ ɉÅȢÇȢ ÂÌÏÃË ÖÁÌÖÅÓȟ ÃÁÌÉÂÒÁÔÉÏÎ ÖÁÌÖÅÓȟ 
local indicators/gauges).
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ISO 14224:2016(E)

Equipment class — 
Level 6

Equipment type

Description Code Description Code
Heaters and boilers HB $ÉÒÅÃÔȤПÉÒÅÄ ÈÅÁÔÅÒ DF

Electric heater EH
)ÎÄÉÒÅÃÔ (#ȤПÉÒÅÄ ÈÅÁÔÅÒ IF
Heater treater HT
.ÏÎȤ(#ȤПÉÒÅÄ ÂÏÉÌÅÒ NF
Electric boiler EB
(#ȤПÉÒÅÄ ÂÏÉÌÅÒ FB
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Table A.36 — Equipment subdivision — Heaters and boilers

Equipment unit Heaters and boilers
Subunit Column Externals Internals Control and 

monitoring
Miscellaneous

Maintainable 
items

"ÏÄÙȾÓÈÅÌÌ
Packing
2ÅПÌÕØ ÃÏÉÌȾ 
condenser

"ÏÄÙȾÓÈÅÌÌ
Piping
Support
Valves

"ÏÄÙȾÓÈÅÌÌ
Burner
Firetube
Exhaust stack
Tube coil
Support

Actuating device
Control unit
Internal power 
ÓÕÐÐÌÙ
Monitoring
Sensors a

Valves
Wiring
Piping
Seals

Draft fan/motor 
Others

a  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ

Name Description Unit or code list Priority
%ÎÅÒÇÙ ÓÏÕÒÃÅ 4ÙÐÅ ÏÆ ÈÅÁÔÉÎÇ ÅÎÅÒÇÙ %ÌÅÃÔÒÉÃÉÔÙȟ ÅØÈÁÕÓÔ ÇÁÓȟ ÆÕÅÌ ÇÁÓȟ ÈÏÔ ÏÉÌȟ 

liquid fuel, steam
High

Heated/boiled medium 4ÙÐÅ ÏÆ ПÌÕÉÄ ÂÅÉÎÇ ÈÅÁÔÅÄȾÂÏÉÌÅÄ MEG, TEG, HC-based heating medium, 
water, water/TEG

High

Rated heat transfer Design value Kilowatt High
Inlet temperature Design value Degrees Celsius Medium
Outlet temperature Design value Degrees Celsius Medium
Size – diameter 3ÐÅÃÉÆÙ Millimetres Medium
Size – length 3ÐÅÃÉÆÙ Metres Medium
Number of tubes 3ÐÅÃÉÆÙ Number Medium
Tube material 3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ Low
4ÕÂÅ ÃÏÉÌ ÃÏÎПÉÇÕÒÁÔÉÏÎ 3ÐÅÃÉÆÙ Helical, horizontal, single-pass, spiral, 

split-pass, vertical
Low

0ÁÃËÉÎÇ ÔÙÐÅ — 3ÐÅÃÉÆÙ High
(ÅÁÔÅÒ ÔÙÐÅ $ÉÒÅÃÔȤПÉÒÅÄ ÏÎÌÙ "ÏØȟ ÃÁÂÉÎȟ ÃÙÌÉÎÄÒÉÃÁÌ Low
Number of burners — Number Low

A.2.3.4 Pressure vessels

./4% 0ÒÅÓÓÕÒÅ ÖÅÓÓÅÌÓ ÉÎÃÌÕÄÅ ÓÅÐÁÒÁÔÏÒÓȟ ÓÃÒÕÂÂÅÒÓȟ ÃÙÃÌÏÎÅÓȟ ÅÔÃȢ

Equipment class — Level 6 Equipment type
Description Code Description Code
Pressure vessels VE Stripper SP

Separator SE
Coalescer CA
Flash drum FD
Scrubber SB
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ISO 14224:2016(E)

Equipment class — Level 6 Equipment type
Description Code Description Code

Contactor CO
Surge drum SD
#ÙÃÌÏÎÅ CY
(ÙÄÒÏÃÙÃÌÏÎÅ HY
Slug catcher SC
Adsorber AD
$ÒÙÅÒ DR
Pig trap PT
Distillation column DC
Saturator SA
Reactor RE
De-aerator DA

 

Table A.38 (continued)
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Table A.39 — Equipment subdivision — Pressure vessels

Equipment unit Pressure vessels
Subunit External items Internal items Control and monitor-

ing
Miscellaneous

Maintainable items "ÏÄÙȾ3ÈÅÌÌ
Valves
Piping
Support

"ÏÄÙȾ3ÈÅÌÌ
#ÙÃÌÏÎÅÓ b

(ÙÄÒÏÃÙÃÌÏÎÅ ÌÉÎÅÒÓ b

0ÌÁÔÅÓȟ ÔÒÁÙÓȟ ÖÁÎÅÓȟ 
pads
Nozzle
3ÁÎÄȤÔÒÁÐ ÓÙÓÔÅÍ
Heater
Corrosion protection
Distributor
Coil

Actuating device
Control unit
)ÎÔÅÒÎÁÌ ÐÏ×ÅÒ ÓÕÐÐÌÙ
Monitoring
Sensors a

Valves
Wiring
Piping
Seals

Others

a   3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
b   !ÐÐÌÉÅÓ ÏÎÌÙ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅȡ (ÙÄÒÏÃÙÃÌÏÎÅȢ

Name Description Unit or code list Priority
Fluid(s) -ÁÉÎ ПÌÕÉÄ Oil, gas, condensate, freshwater, steam, 

ÓÅÁ ×ÁÔÅÒȟ ÃÒÕÄÅ ÏÉÌȟ ÏÉÌÙ ×ÁÔÅÒȟ ПÌÁÒÅ ÇÁÓȟ 
ÆÕÅÌ ÇÁÓȟ ×ÁÔÅÒȾÇÌÙÃÏÌȟ ÍÅÔÈÁÎÏÌȟ ÎÉÔÒÏÇÅÎȟ 
ÃÈÅÍÉÃÁÌÓȟ ÈÙÄÒÏÃÁÒÂÏÎ ÃÏÍÂÉÎÅÄȟ ÇÁÓȾÏÉÌȟ 
gas/condensate, oil/water, gas/oil/water

High

Pressure – design Design pressure Pascal (bar) High
Temperature – design Design temperature Degrees Celsius Low
Pressure – operating Operating pressure Pascal (bar) Medium
Temperature – operating Operating temperature Degrees Celsius Low
Size – diameter External Millimetres Medium
Size – length External Metres Medium
"ÏÄÙ ÍÁÔÅÒÉÁÌ 3ÐÅÃÉÆÙ ÔÙÐÅ ÏÒ ÃÏÄÅ Free text Low
Orientation 3ÐÅÃÉÆÙ Horizontal, vertical, spherical Low
Number of branches 0ÒÅÓÓÕÒÉÚÅÄ ÃÏÎÎÅÃÔÉÏÎÓ ÏÎÌÙ Number Low
Internals Design principle "ÁÆПÌÅÓȟ ÔÒÁÙÓȟ ÇÒÉÄ ÐÌÁÔÅȟ ÄÅÍÉÓÔÅÒȟ ÈÅÁÔ ÃÏÉÌȟ 

diverter, de-sander, combined
Low

A.2.3.5 Piping
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ISO 14224:2016(E)

Equipment class — Level 6 Equipment type
Description Code Description Code
Piping a PI Carbon steels CA

Stainless steels ST
(ÉÇÈȤÓÔÒÅÎÇÔÈ ÌÏ×ȤÁÌÌÏÙ ÓÔÅÅÌÓ LO
Titanium TI
0ÏÌÙÍÅÒÓ ÉÎÃÌÕÄÉÎÇ ПÉÂÒÅȤÒÅÉÎ-
forced

PO

a -ÁÙ ÂÅ ÕÓÅÄ ÔÏ ÒÅÐÒÅÓÅÎÔ ÄÕÃÔÓȢ

4ÈÅ ÐÉÐÉÎÇ ÂÏÕÎÄÁÒÙ ÄÅПÉÎÉÔÉÏÎ ×ÉÌÌ ÉÎÃÌÕÄÅ ÁÌÌ ÆÁÃÉÌÉÔÉÅÓ ÔÏ ÔÒÁÎÓÆÅÒ ÁÎÄ ÃÏÎÔÒÏÌ ПÌÕÉÄ ÂÅÔ×ÅÅÎ ÐÉÅÃÅÓ 
of rotating equipment, mechanical equipment and tanks, including also vent and drain lines to the 
ÅÎÖÉÒÏÎÍÅÎÔȢ (Ï×ÅÖÅÒȟ ÉÎÓÔÒÕÍÅÎÔ ÔÕÂÉÎÇ ÆÏÒ ÐÎÅÕÍÁÔÉÃ ÏÒ ÈÙÄÒÁÕÌÉÃ ÃÏÎÔÒÏÌ ÉÓ ÅØÃÌÕÄÅÄȢ
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Table A.42 — Equipment subdivision — Piping

Equipment unit Piping
Subunit Pipe Valve a Control and mon-

itoring
Miscellaneous

Maintainable items Fastener/bolts
Fitting
Flange
Header
Lining
Pipe element
Plug
Seals/gaskets

6ÁÌÖÅ ÂÏÄÙ
Valve seals
Actuator
Bonnet
Accessories

Actuating device
Control unit
Internal power 
ÓÕÐÐÌÙ
Monitoring
Sensors b

Valves
Wiring
Piping
Seals

Pipe support
Others

a  It should be marked if the valve(s) is/are registered as (a) separate equipment units(s) in the 
database (see also A.2.5.4).
b  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ

Name Description Unit or code list Priority
Diameter Outer diameter Millimetres High
Wall thickness 3ÐÅÃÉÆÙ Millimetres Medium
Length Total length Metres High
Design pressure Max. allowable pressure Pascal (bar) High
Fluid handled 4ÙÐÅ Oil, gas, condensate, freshwater, steam, 

ÓÅÁ ×ÁÔÅÒȟ ÃÒÕÄÅ ÏÉÌȟ ÏÉÌÙ ×ÁÔÅÒȟ ПÌÁÒÅ ÇÁÓȟ 
ÆÕÅÌ ÇÁÓȟ ×ÁÔÅÒȾÇÌÙÃÏÌȟ ÍÅÔÈÁÎÏÌȟ ÎÉÔÒÏÇÅÎȟ 
ÃÈÅÍÉÃÁÌÓȟ ÈÙÄÒÏÃÁÒÂÏÎȤÃÏÍÂÉÎÅÄȟ ÇÁÓȾÏÉÌȟ 
gas/condensate, oil/water, gas/oil/water

High

Fluid corrosive/erosive #ÌÁÓÓÉÆÙ ÁÓ ÓÈÏ×Î ÉÎ ÔÈÅ ÆÏÏÔÎÏÔÅ a Benign, moderate, severe Medium
Pipe material 3ÐÅÃÉÆÙ #ÁÒÂÏÎ ÓÔÅÅÌȟ ÓÔÁÉÎÌÅÓÓ ÓÔÅÅÌȟ ÁÌÌÏÙ ÔÙÐÅȟ 

composite, titanium etc.
Medium

Insulated 3ÐÅÃÉÆÙ Yes/No Low
Number of valves Number of valves installed on the 

pipe length considered
Number Medium

4ÙÐÅ ÏÆ ÖÁÌÖÅÓ 3ÐÅÃÉÆÙ ÖÁÌÖÅ ÃÁÔÅÇÏÒÙ PSV, ESD, HIPPS, manual, etc. Low
.ÕÍÂÅÒ ÏÆ ПÌÁÎÇÅÓ 3ÐÅÃÉÆÙ Number Low
a  "ÅÎÉÇÎ ɉÃÌÅÁÎ ПÌÕÉÄÓȟ ÅȢÇȢ ÁÉÒȟ ×ÁÔÅÒȟ ÎÉÔÒÏÇÅÎɊȢ

 -ÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌÌÙ ÐÁÒÔÉÃÌÅÓɊȢ

 3ÅÖÅÒÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɍÓÏÕÒ ÇÁÓȾÏÉÌ ɉÈÉÇÈ (2S), high CO2ȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎȢ

A.2.3.6 Winches
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Equipment class — Level 6 Equipment type
Description Code Description Code
Winches WI Electric winch EW

(ÙÄÒÁÕÌÉÃ ×ÉÎÃÈ HW

Table A.45 — Equipment subdivision — Winches

Equipment unit Winches
Subunit Winch Power trans-

mission
Control and 
monitoring

Miscellaneous

Maintainable items Bearing
Chain
Drum
Lubrication
Reel
Speedbrake
Spool
Structure
Tensioning and mo-
tion compensation
Wire

Bearing
Coupling
Gear
Shaft

Actuating device
Control unit
Internal power 
ÓÕÐÐÌÙ
Monitoring
Sensors a

Valves
Wiring
Piping
Seals

Hood
Others

a  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
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Name Description Unit or code list Priority
4ÙÐÅ ÏÆ ÄÒÉÖÅÒ %ÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÔÙÐÅ ÁÎÄ ÃÏÄÅ 3ÐÅÃÉÆÙ High
7ÉÒÅȾÃÈÁÉÎ ÔÙÐÅ 4ÙÐÅ ÏÆ ÈÏÉÓÔÉÎÇ ÌÉÎÅ Cable, chain, rope, umbilical, wire High
Max. output Max. input power – design Kilowatt High
-ÁØȢ ÃÁÐÁÃÉÔÙ -ÁØȢ ÌÏÁÄ ÃÁÐÁÃÉÔÙ Metric tonnes Medium
$ÒÕÍ ÃÁÐÁÃÉÔÙ -ÁØȢ ÄÒÕÍ ÃÁÐÁÃÉÔÙ Metres Low
Drum diameter — Metres Low
Wire diameter Wire/line thickness Millimetres Low
Speed – design Max. operating speed Revolutions per minute High
4ÒÁÎÓÍÉÓÓÉÏÎ ÔÙÐÅ 4ÙÐÅ Direct, gear, integral Low
Coupling 4ÙÐÅ $ÉÓÃÏÎÎÅÃÔȟ ПÉØÅÄȟ ПÌÅØÉÂÌÅȟ ÈÙÄÒÁÕÌÉÃ Low
Lubrication of bearings 4ÙÐÅ 3ÐÅÃÉÆÙ Low
Radial bearing 4ÙÐÅ !ÎÔÉÆÒÉÃÔÉÏÎÁÌȟ ÊÏÕÒÎÁÌȟ ÍÁÇÎÅÔÉÃ Low
No. of drums Number Number Low
Spooling device As applicable Yes/No Low
#ÏÎÓÔÁÎÔ ÔÅÎÓÉÏÎÉÎÇ ÓÙÓÔÅÍ As applicable Yes/No Low
(ÅÁÖÅ ÃÏÍÐÅÎÓÁÔÉÏÎ ÓÙÓÔÅÍ As applicable Yes/No Low
Regeneration of power As applicable Yes/No Low
Remote control As applicable Yes/No Low

A.2.3.7 Turrets

Equipment class — Level 6 Equipment type
Description Code Description Code
Turrets TU Disconnectable turrets DT

Permanent turrets PT

A.2.3.7.1.1 Disconnectable turrets

4ÈÅ ÄÉÓÃÏÎÎÅÃÔÁÂÌÅ ÔÕÒÒÅÔ ÂÏÕÎÄÁÒÙ ÉÓ ÄÅПÉÎÅÄ ÁÓ ÆÏÌÌÏ×Óȡ

ÁɊ ÉÎÔÅÒÆÁÃÅÓ ÂÅÔ×ÅÅÎ ÔÈÅ ÓÈÉÐ ÈÕÌÌ ÁÎÄ ÔÈÅ ÔÕÒÒÅÔ ÏÒ ÂÕÏÙȠ

ÂɊ ÍÏÏÒÉÎÇ ÌÉÎÅÓ ÁÎÄ ÁÎÃÈÏÒÓ ÄÏ×Î ÔÏ ÓÅÁÂÅÄ ÉÎÃÌÕÄÅÄ ×ÉÔÈÉÎ ÂÏÕÎÄÁÒÙȠ

ÃɊ ÉÎÔÅÒÆÁÃÅ ÂÅÔ×ÅÅÎ ÔÕÒÒÅÔ ÁÎÄ ÔÕÒÒÅÔ ÃÏÍÐÁÒÔÍÅÎÔ ɉÂÏÕÎÄÁÒÙ ÉÎÃÌÕÄÅÓ ÒÉÓÅÒ ÔÅÒÍÉÎÁÔÉÏÎɊȠ

d) manifold piping and valves between the riser termination and the swivel or dragged chain outside 
ÔÈÅ ÂÏÕÎÄÁÒÙȠ

ÅɊ ÃÏÎÔÒÏÌ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇ ÅÑÕÉÐÍÅÎÔ ÅØÃÌÕÄÅÄ ÆÒÏÍ ÔÈÅ ÂÏÕÎÄÁÒÙȢ

4ÈÅ ÂÏÕÎÄÁÒÙ ÄÅПÉÎÉÔÉÏÎ ÆÏÒ ÐÅÒÍÁÎÅÎÔ ÔÕÒÒÅÔÓ ÉÓ ÆÏÃÕÓÅÄ ÏÎ ÔÈÅ ÍÁÒÉÎÅ ÓÔÒÕÃÔÕÒÅÓ ÁÎÄ ÄÅÄÉÃÁÔÅÄ 
ÔÕÒÒÅÔ ÓÙÓÔÅÍÓȢ

A.2.3.7.1.2 Permanent turrets
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4ÈÅ ÐÅÒÍÁÎÅÎÔ ÔÕÒÒÅÔ ÂÏÕÎÄÁÒÙ ÉÓ ÄÅПÉÎÅÄ ÁÓ ÆÏÌÌÏ×Óȡ

ÁɊ 4ÈÅ ÉÎÔÅÒÆÁÃÅ ÂÅÔ×ÅÅÎ ÔÈÅ ÓÈÉÐ ÈÕÌÌ ÁÎÄ ÔÈÅ ÏÕÔÅÒ ÄÉÁÍÅÔÅÒ ÏÆ ÔÈÅ ÔÕÒÒÅÔ ÄÅПÉÎÅÓ ÔÈÅ ÂÏÕÎÄÁÒÙ 
between the ship structure and the turret.

ÂɊ -ÏÏÒÉÎÇ ÌÉÎÅÓ ÁÎÄ ÁÎÃÈÏÒÓ ÄÏ×Î ÔÏ ÔÈÅ ÓÅÁÂÅÄ ÁÒÅ ÉÎÃÌÕÄÅÄ ×ÉÔÈÉÎ ÔÈÅ ÂÏÕÎÄÁÒÙȢ

ÃɊ 4ÈÅ ÉÎÔÅÒÆÁÃÅ ÂÅÔ×ÅÅÎ ÔÕÒÒÅÔ ÁÎÄ ÔÕÒÒÅÔ ÃÏÍÐÁÒÔÍÅÎÔ ÄÅПÉÎÅÓ ÔÈÅ ÕÐÐÅÒ ÂÏÕÎÄÁÒÙ ÏÆ ÔÈÅ ÔÕÒÒÅÔȢ

ÄɊ 4ÈÅ ÒÉÓÅÒ ÁÎÄ ÕÍÂÉÌÉÃÁÌ ÔÅÒÍÉÎÁÔÉÏÎ ÉÓ ÉÎÓÉÄÅ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÂÏÕÎÄÁÒÙȢ

ÅɊ 4ÈÅ ÒÉÓÅÒÓ ÁÒÅ ÏÕÔÓÉÄÅ ÔÈÅ ÂÏÕÎÄÁÒÙ ɉÃÏÖÅÒÅÄ ÁÓ Á ÓÅÐÁÒÁÔÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓɊȢ
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Key
1 ÂÏÕÎÄÁÒÙ 6 anchor winches
2 swivel 7 riser
3 riser termination 8 mooring lines
4 production manifold 9 anchors
5 ship
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Table A.48 — Equipment subdivision — Turrets

Equipment unit Turrets
Subunit Turret Mooring Riser and umbil-

ical termination
Utility systems

Maintainable items Bearing-roller
Bearing-slide
Bearing-wheel
Structure
Turning and lock-
ÉÎÇ ÓÙÓÔÅÍ

Anchor
"ÕÏÙ a

Chain
3ÙÎÔÈÅÔÉÃ ÒÏÐÅ
C o n n e c t i o n  t o 
structure
Winch
Wire

Bend-restrictor lock
Hang-off

"ÁÌÌÁÓÔ ÓÙÓÔÅÍ
"ÉÌÇÅ ÓÙÓÔÅÍ
,ÏÃË ÂÕÏÙȾÓÈÉÐ 
ÓÙÓÔÅÍ a

0Ï×ÅÒ ÓÙÓÔÅÍ
Pull-in a

Ventilation

a  /ÎÌÙ ÒÅÌÅÖÁÎÔ ÆÏÒ ÄÉÓÃÏÎÎÅÃÔÁÂÌÅ ÔÕÒÒÅÔÓȢ

Name Description Unit or code list Priority
Application Main use %ØÔÅÒÎÁÌ ÌÏÁÄÉÎÇȟ ÅØÔÅÒÎÁÌ ÐÒÏÄÕÃÔÉÏÎȾÉÎÊÅÃ-

tion, internal loading, internal production/
ÉÎÊÅÃÔÉÏÎ

High

Turret location Where installed on the vessel Bow, stern, behind living quarter High
Fluid transmission Fluid-transfer method $ÒÁÇÇÅÄ ÃÈÁÉÎȟ ÊÕÍÐÅÒȟ Ó×ÉÖÅÌ High
2ÏÔÁÔÉÏÎ ÓÙÓÔÅÍ — Active, passive High
Riser termination 4ÙÐÅ Flanged, quick connect, quick disconnect, 

welded
High

Number of risers — Number High
Number of umbilicals — Number High
Number of anchor lines — Number High
Wave height 3ÉÇÎÉПÉÃÁÎÔ ÈÅÉÇÈÔ ɀ ÄÅÓÉÇÎ ÖÁÌÕÅ Meters Medium
Vessel displacement — Metric tonnes Medium

A.2.3.8 Swivels

Equipment class — Level 6 Equipment type
Description Code Description Code
Swivels SW Axial AX

Toroidal TO
Electric/signal ES
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Table A.51 — Equipment subdivision — Swivels

Equipment unit Swivels
Subunit Swivel Miscellaneous
Maintainable items $ÙÎÁÍÉÃ ÓÅÁÌÓ

Bearing
,ÉÑÕÉÄ ÂÁÒÒÉÅÒ ÓÙÓÔÅÍ
Bolting (incl. both structural and pressure connections)
Casing
Brushes a

Tensioners
Common items

a  /ÎÌÙ ÆÏÒ ÅÌÅÃÔÒÉÃ Ó×ÉÖÅÌÓȢ

Name Description Unit or code list Priority
Number of paths For power and signal swivels no. of paths is 

ÄÅПÉÎÅÄ ÁÓ ÎÏȢ ÏÆ ÓÅÒÖÉÃÅÓ
Number High

Design pressure — Pascal (bar) Medium
Design temperature — Degrees Celsius Low
Enclosure 4ÙÐÅ ÏÆ ÅÎÃÌÏÓÕÒÅ #ÌÏÓÅÄ ÃÏÍÐÁÒÔÍÅÎÔȟ ÎÁÔÕÒÁÌÌÙ 

ventilated
Medium

0ÒÏÄÕÃÅÄȤПÌÕÉÄ ÃÏÒ-
rosiveness

4ÙÐÅ ÏÆ ÓÅÒÖÉÃÅ Sweet service, sour service Medium

Sand production Measured or estimated sand production Grams per cubic metre Low
Electric power 0Ï×ÅÒ Ó×ÉÖÅÌÓ ÏÎÌÙ Kilowatt Medium
Voltage – power 0Ï×ÅÒ Ó×ÉÖÅÌÓ ÏÎÌÙ a Volt Medium
Voltage signal 3ÉÇÎÁÌ Ó×ÉÖÅÌÓ ÏÎÌÙ a Volt Medium
a  )Æ ÓÅÖÅÒÁÌ ÌÅÖÅÌÓ ÅØÉÓÔȟ ÒÅÃÏÒÄ ÔÈÅ ÍÏÓÔ ÄÏÍÉÎÁÔÉÎÇ ÁÎÄ ÁÄÄ ÆÕÒÔÈÅÒ ÅØÐÌÁÎÁÔÉÏÎ ÁÓ Ȱ2ÅÍÁÒËÓȱȢ
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A.2.3.9 Storage tanks

NOTE Storage tanks include atmospheric tanks and low-pressure tanks (non-refrigerated and refrigerated). 
4ÈÉÓ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ ÄÏÅÓ ÎÏÔ ÉÎÃÌÕÄÅ ÏÆÆÓÈÏÒÅ ÔÁÎËÓ ɉÐÅÔÒÏÌÅÕÍȟ ÄÉÅÓÅÌȟ -%'ȟ ÄÒÉÌÌÉÎÇ ПÌÕÉÄȟ ÅÔÃȢɊ ÁÎÄ ÕÎÄÅÒÇÒÏÕÎÄ 
storage cavern.

Equipment class - Level 6 Equipment type
Description Code Description Code
Storage tanks TA Fixed-Roof FR

Lifting Roof LR
Diaphragm DP
External Floating Roof EF
2ÏÏПÌÅÓÓ RL
Fixed Roof with Internal Floating Roof IF
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Table A.54 — Equipment subdivision — Storage tanks

Equipment unit Storage tanks

Subunit Tank struc-
ture External Internal Control and 

monitoring Miscellaneous

Maintainable items Shell (or side-
walls)
Roof
Bottom
Nozzles
Manholes
Cleanout
Foundation

Bottom drain
Roof drain c

Seal c

Platform
7ÁÌË×ÁÙ
3ÔÁÉÒ×ÁÙ
Ladder c

Centring and 
anti-rotat ion 
device c

3ÅÃÏÎÄÁÒÙ ÃÏÎ-
tainment d

Heaters a

Cathodic pro-
tection
Nozzles
Piping
Swing line c

Sensors b

Piping
Open vent
Flame arrester

Mixers
&ÉÒÅȤПÉÇÈÔÉÎÇ ÓÙÓÔÅÍ
Lightning protec-
ÔÉÏÎ ÓÙÓÔÅÍ
Others

a !ÐÐÌÉÃÁÂÌÅ ÆÏÒ ÈÅÁÔÅÄ ÓÔÏÒÁÇÅ ÔÁÎËÓ ÏÎÌÙȢ
b 3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ
c !ÐÐÌÉÃÁÂÌÅ ÆÏÒ ПÌÏÁÔÉÎÇ ÒÏÏÆ ÔÁÎËÓ ÏÎÌÙȢ
d !ÐÐÌÉÃÁÂÌÅ ÆÏÒ ÒÅÆÒÉÇÅÒÁÔÅÄ ÌÉÑÕÅПÉÅÄ ÇÁÓ ÓÔÏÒÁÇÅ ÏÎÌÙȢ

Name Description Unit or code list Priority
Stored product(s) Main product(s) #ÒÕÄÅ ÏÉÌȟ ÏÉÌÙ ×ÁÔÅÒȟ ÇÁÓÏÌÉÎÅȟ ÄÉÅ-

sel, methanol, water, refrigerated 
LPG, refrigerated LNG, chemicals

High

0ÒÏÄÕÃÔ ÓÐÅÃÉПÉÃ ÇÒÁÖÉÔÙ 2ÅÌÁÔÉÖÅ ÄÅÎÓÉÔÙ Number Medium
Design standard Design standard Standard / edition / addendum Medium
Design pressure Maximum positive gauge pressure Pascal (bar) High
Design vacuum Maximum partial vacuum Pascal (bar) High
Volume .ÏÍÉÎÁÌ ÌÉÑÕÉÄ ÃÁÐÁÃÉÔÙ Cubic metres Medium
Size – diameter Nominal diameter Metres Medium
Size – height Nominal height Metres Medium

Temperature - design
Maximum design temperature Degrees Celsius High
Minimum design temperature Degrees Celsius High

Temperature - operating Operating temperature Degrees Celsius Medium
Shell material 3ÐÅÃÉÆÙ ÔÙÐÅ ÏÒ ÃÏÄÅ 3ÐÅÃÉÆÙ Medium
Roof material 3ÐÅÃÉÆÙ ÔÙÐÅ ÏÒ ÃÏÄÅ 3ÐÅÃÉÆÙ Medium
Coating 3ÐÅÃÉÆÙ Yes/No Medium
(ÅÁÔÉÎÇ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ Yes/No Low
2ÅÆÒÉÇÅÒÁÔÅÄ ÔÁÎË ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ Yes/No Medium
2ÏÏÆ ÔÙÐÅ &ÉØÅÄ ÏÒ ПÌÏÁÔÉÎÇ &ÉØÅÄ ÏÒ ПÌÏÁÔÉÎÇ Medium
&ÌÏÁÔÉÎÇ ÒÏÏÆ ÔÙÐÅ 3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ Medium
Wall thickness Nominal thickness (1st course) Millimetres Medium
Mixer/agitator 3ÐÅÃÉÆÙ Yes/No Low
3ÅÃÏÎÄÁÒÙ ÃÏÎÔÁÉÎÍÅÎÔ 3ÐÅÃÉÆÙ Yes/No Medium
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A.2.4 Electrical equipment

A.2.4.1 Uninterruptible power supply (UPS)

Equipment class — Level 6 Equipment type
Description Code Description Code
UPS UP $ÕÁÌ 503 ×ÉÔÈ ÓÔÁÎÄÂÙ ÂÙÐÁÓÓ

2ÅÃÔÉПÉÅÒ ÓÕÐÐÌÉÅÄ ÆÒÏÍ ÅÍÅÒÇÅÎÃÙ ÐÏ×ÅÒ
"ÙÐÁÓÓ ÆÒÏÍ ÍÁÉÎ ÐÏ×ÅÒ ÓÙÓÔÅÍ

UB

$ÕÁÌ 503 ×ÉÔÈÏÕÔ ÂÙÐÁÓÓ
2ÅÃÔÉПÉÅÒ ÓÕÐÐÌÉÅÄ ÆÒÏÍ ÅÍÅÒÇÅÎÃÙ ÐÏ×ÅÒ

UD

3ÉÎÇÌÅ 503 ×ÉÔÈ ÂÙÐÁÓÓ
2ÅÃÔÉПÉÅÒ ÓÕÐÐÌÉÅÄ ÆÒÏÍ ÅÍÅÒÇÅÎÃÙ ÐÏ×ÅÒ
"ÙÐÁÓÓ ÆÒÏÍ ÍÁÉÎ ÐÏ×ÅÒ ÓÙÓÔÅÍ

US

3ÉÎÇÌÅ 503 ×ÉÔÈÏÕÔ ÂÙÐÁÓÓ
2ÅÃÔÉПÉÅÒ ÓÕÐÐÌÉÅÄ ÆÒÏÍ ÅÍÅÒÇÅÎÃÙ ÐÏ×ÅÒ

UT
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Key
a Make-before-break switch.
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Table A.57 — Equipment subdivision — UPS

Equipment unit UPS
Subunit Battery unit Bypass unit Inverter unit  

DC supply
Control and 
monitoring

Miscellaneous

Maintainable 
items

"ÁÔÔÅÒÙ 
breaker
"ÁÔÔÅÒÙ ÂÁÎË
Cabling
Circuit break-
er
Connection/ 
socket
Instrument

"ÙÐÁÓÓ Ó×ÉÔÃÈ
"ÙÐÁÓÓ ÔÒÁÎÓ-
former
Contactor 
feeder a

Fuse(s)
Instrument
Static switch

"ÙÐÁÓÓ Ó×ÉÔÃÈ
Cabling
Connection/ 
socket
Fuse(s)
Instrument
Inverter
Static switch
Inverter 
transformer

Cabling
Contactor 
feeder a

Fuse(s)
Fused switch
Instrument
2ÅÃÔÉПÉÅÒ
2ÅÃÔÉПÉÅÒ 
transformer

Control unit
Internal 
ÐÏ×ÅÒ ÓÕÐÐÌÙ
Monitoring
Sensors b

Wiring
Insulation 
monitoring 
device

Cabinet
Insulation
Cooling fans
Others

a  .ÏÒÍÁÌÌÙ ÌÏÃÁÔÅÄ ÉÎ ÔÈÅ ÓÕÐÐÌÙÉÎÇ Ó×ÉÔÃÈÂÏÁÒÄȢ
b  3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÓÅÎÓÏÒȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÅÍÐÅÒÁÔÕÒÅȟ ÌÅÖÅÌȟ ÅÔÃȢ 3ÅÅ ÁÌÓÏ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ )ÎÐÕÔ ÄÅÖÉÃÅÓ ÉÎ !ȢςȢυȢςȟ ÁÎÄ 
in general, caution should be made with respect to which such items to include inside the equipment class UPS.

Name Description Unit or code list Priority
Application What equipment the UPS is applied for #ÉÒÃÕÉÔ ÂÒÅÁËÅÒȟ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍÓȟ ÓÁÆÅÔÙ 

ÓÙÓÔÅÍÓȟ ÔÅÌÅÃÏÍÍÕÎÉÃÁÔÉÏÎ
High

3ÙÓÔÅÍ ÉÎÐÕÔ ÖÏÌÔÁÇÅ Input voltage Volt High
)ÎÐÕÔ ÆÒÅÑÕÅÎÃÙ Rated input 50 Hz or 60 Hz High
Number of phases input 
voltage

1-phase or 3-phase Number High

Voltage variation Input voltage Percent Low
&ÒÅÑÕÅÎÃÙ ÖÁÒÉÁÔÉÏÎ )ÎÐÕÔ ÆÒÅÑÕÅÎÃÙ Percent Low
3ÙÓÔÅÍ ÏÕÔÐÕÔ ÖÏÌÔÁÇÅ Output voltage Volt High
/ÕÔÐÕÔ ÆÒÅÑÕÅÎÃÙ Rated output 50 Hz, 60 Hz or DC High
Number of phases output 
voltage

1-phase or 3-phase Number High

Rated output load and 
power factor

Apparent power and power factor in 
nominal operations

Kilovolt·amperes/cosʒ High

Degree of protection Protection class in accordance with 
IEC 60529

IP code Medium

Ambient temperature Operating temperature range Minimum and maximum temperature 
in degrees Celsius

Low

Cooling method 3ÐÅÃÉÆÙ Water, air, others Medium
503 ÓÔÒÉÎÇ ÓÙÓÔÅÍ 4ÈÅ ÎÕÍÂÅÒÓ ÏÆ 503 ÓÙÓÔÅÍÓ ×ÈÉÃÈ 

are working in parallel
Dual, single, triple Medium

2ÅÃÔÉПÉÅÒȾÉÎÖÅÒÔÅÒ ÂÙÐÁÓÓ 
ÓÙÓÔÅÍ

4ÈÅ ÔÙÐÅ ÏÆ ÂÙÐÁÓÓ Ó×ÉÔÃÈ Manual, static Medium

"ÁÔÔÅÒÙ ÂÁÃËÕÐ ÔÉÍÅ 4ÈÅ ÔÉÍÅ ÄÕÒÉÎÇ ×ÈÉÃÈ ÔÈÅ ÂÁÔÔÅÒÙ 
ÃÁÎ ÓÕÐÐÌÙ ÒÁÔÅÄ ÏÕÔÐÕÔ ÐÏ×ÅÒ ÔÏ 
the inverter

Minutes Medium

Recharge time 4ÈÅ ÔÉÍÅ ÔÏ ÒÅÃÈÁÒÇÅ ÔÈÅ ÂÁÔÔÅÒÙ ÔÏ 
ωπ Ϸ ÃÁÐÁÃÉÔÙ

Hours Medium

"ÁÔÔÅÒÙ ÔÅÃÈÎÏÌÏÇÙ 4ÙÐÅ ÏÆ NiCd, Pb-acid, other Medium
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Name Description Unit or code list Priority
"ÁÔÔÅÒÙ ÅÁÒÔÈȤÆÁÕÌÔ ÍÏÎÉ-
toring

3ÐÅÃÉÆÙ Common, individual, N.A. Low

Method of ventilation 3ÐÅÃÉÆÙ Forced, natural Low
.ÕÍÂÅÒ ÏÆ ÂÁÔÔÅÒÙ ÂÁÎËÓ 3ÐÅÃÉÆÙ Number Medium

A.2.4.2 Power transformers

./4% 4ÈÅ ÐÏ×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓ ÃÏÖÅÒÅÄ ÉÎ ÔÈÉÓ !ȢςȢτȢς ÁÒÅ ÕÓÅÄ ÉÎ ÃÏÎÊÕÎÃÔÉÏÎ ×ÉÔÈ ÏÆÆÓÈÏÒÅ ɉÔÏÐÓÉÄÅÓɊ ÁÎÄ 
ÏÎÓÈÏÒÅ ÐÏ×ÅÒ ÓÕÐÐÌÙ ÆÏÒ ÅȢÇȢ ÅÌÅÃÔÒÉÃ ÍÏÔÏÒȢ 3ÕÂÓÅÁ ÐÏ×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓ ÁÒÅ ÃÏÖÅÒÅÄ ÉÎ !ȢςȢφȢυ ÁÓ ÍÁÉÎÔÁÉÎÁÂÌÅ 
ÉÔÅÍȢ 3ÏÍÅ ÉÎÆÏÒÍÁÔÉÏÎ ÉÎ !ȢςȢτȢς ÃÁÎ ÂÅ ÒÅÌÅÖÁÎÔ ÉÆ ÓÕÃÈ ÉÔÅÍÓ ÁÒÅ ÔÏ ÂÅ ÓÕÂÊÅÃÔ ÔÏ ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ 
collection.

Equipment class — Level 6 Equipment type
Description Code Description Code
Power transformers PT Oil immersed OT

$ÒÙ DT

 

Table A.58 (continued)
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Table A.60 — Equipment Subdivision — Power transformers

Equipment unit Power transformers a

Subunit Transformer unit Monitoring system Miscellaneous
Maintainable items Oil

Tank
Windings
Fan
Core
Expansion tank
Radiator
Tap changer
Neutral impedance
Outer tank b

"ÕÃÈÏÌÚ ÒÅÌÁÙ
Level indicator
Thermometer
Relief valve
0ÒÅÓÓÕÒÅ ÒÅÌÁÙ
Current transformers

Bushing insulators
Terminal blocks
Connectors
Wiring
Grounding
Junction box
Silica-gel device
Dampers
Penetrator b

Neutral grounding resistors 
(NGRs)

a  &ÏÒ ÎÏÎȤÓÕÂÓÅÁ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓȟ ÎÏÔÅ ÖÁÒÉÁÔÉÏÎÓ ÂÅÔ×ÅÅÎ ÆÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒÓȟ ÐÏ×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓȟ ÁÎÄ 63$ 
electric motors.
b  Subsea application
c  .ÏÔÅ Á ÓÕÂÓÅÁ ÐÏ×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒ ÌÏÃÁÔÅÄ ÏÎ ÔÈÅ ÓÅÁÂÅÄ ÁÓ ÐÁÒÔ ÏÆ %ÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ 
ÄÉÓÔÒÉÂÕÔÉÏÎȰ ɉÓÅÅ !ȢςȢφȢυɊ ÉÓ Á ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍȢ !Ó ÐÁÒÔ ÏÆ Ȱ3ÕÂÓÅÁ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎȱȟ ÔÈÅÒÅ ÃÏÕÌÄ ÓÔÅÐȤÕÐ 
and/or step-down transformers that are located topsides/onshore, and these would be same as the equipment class Power 
transformer in Table A.60.

Name Description Unit or Code list Priority
&ÒÅÑÕÅÎÃÙ 2ÁÔÅÄ ÆÒÅÑÕÅÎÃÙ Hertz Low
0ÒÉÍÁÒÙ ÖÏÌÔÁÇÅ Rated voltage Kilovolts High
3ÅÃÏÎÄÁÒÙ ÖÏÌÔÁÇÅ Rated voltage Kilovolts High
Voltage additional 
windings

2ÁÔÅÄ ÖÏÌÔÁÇÅ ÔÅÒÔÉÁÒÙ ÏÒ ÆÕÒÔÈÅÒ ×ÉÎÄÉÎÇÓ Kilovolts High

Power – design Rated power Kilovolt·amperes High
Power factor Cos ʒ Number Low
%ÆПÉÃÉÅÎÃÙ %ÆПÉÃÉÅÎÃÙ ÆÁÃÔÏÒ ɉʂ) Number = 1 Medium
Degree of protection Protection class in accordance with IEC 60529 Code as in IEC 60529:2001, Clause 4 Low
Thermal class desig-
nation

Thermal class in accordance with IEC 60085 Y, A, E, B, F, H, 200, 220, 250 Medium

Temperature rise In accordance with IEC 60076-2 Degrees Celsius Low
Transformer cooling 4ÙÐÅ ÉÎ ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ )%# φππχφȤς Code as in IEC 60076-2:1993, Clause 3 High
Number of phases 1-phase or 3-phase Number High
Level of insulation Insulation in accordance with IEC 60076-3 Kilovolts High
Three-phase trans-
former connection

4ÙÐÅ ÁÎÄ ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÃÏÎÎÅÃÔÉÏÎÓ ɉÖÅÃÔÏÒ 
groups) as star, delta, etc. in accordance with 
IEC 60076-1

Code as recommended in IEC 60076-
1:2000, Annex D

High

4ÙÐÅ ÏÆ ÄÒÙ ÔÒÁÎÓ-
former winding

3ÐÅÃÉÆÙ ÉÆ ÔÈÅ ×ÉÎÄÉÎÇÓ ÁÒÅ ÅÎÃÁÐÓÕÌÁÔÅÄ ÉÎ 
solid insulation. Cast resin is an example of 
solid insulation.

Encapsulated/not encapsulated Medium
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A.2.4.3 Switchgear

Switchgear have a wide application offshore and onshore for the distribution and protection of high 
ÁÎÄ ÌÏ× ÖÏÌÔÁÇÅ ÐÏ×ÅÒ ÓÙÓÔÅÍÓȢ 4ÈÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÉÎÃÌÕÄÅÓ ÂÏÔÈ ÈÉÇÈ ÖÏÌÔÁÇÅ ɉЄρ+6Ɋ ÁÎÄ ÌÏ× ÖÏÌÔÁÇÅ 
(<1KV) applications. High voltage boards can be air insulated or gas insulated, as shown in Table A.62. 
It should be noted that low voltage switchgear also includes distribution boards.

Single phase, three phase and direct current applications are included in the scope.

Equipment class – Level 6 Equipment type
Description Code Description Code
Switchgear SG Low voltage LV

Oil and vacuum insulated OV
High voltage air insulated HA
High voltage gas insulated HG
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Table A.63 — Equipment Subdivision — Switchgear

Equipment unit Switchgear
Subunit Main power circuits Control protection and monitoring Miscellaneous
Maintainable
items

Circuit breaker a

Cable termination
Current transformers
Voltage transformers
Disconnectors
Earthing switch
Motor starters (contactor)
Actuator d

Busbar g

Metering b

0ÒÏÔÅÃÔÉÏÎ ÒÅÌÁÙ ÁÎÄ ÉÎÔÅÒÌÏÃË c

#ÏÎÔÒÏÌ ÐÏ×ÅÒ ÓÕÐÐÌÙ
Miniature circuit breakers (MCB)
Communication interface
Terminal blocks and connectors
PLC
Sensor e

Valve
Piping
Wiring

Interface cabinet
Cooling
Enclosure f (cabinet)

a Includes internals, such as closing coil, trip coil, position sensor, spring etc.
b Includes voltmeters and ammeters.
c 4ÈÅ ÉÎÔÅÒÌÏÃË ÍÁÙ ÅÉÔÈÅÒ ÂÅ ÉÎÃÌÕÄÅÄ ÁÓ ÓÏÆÔ×ÁÒÅ ÉÎ ÔÈÅ ÐÒÏÔÅÃÔÉÏÎ ÒÅÌÁÙȟ ÏÒ ÁÓ ÃÏÎÖÅÎÔÉÏÎÁÌ ÒÅÌÁÙ ÌÏÇÉÃȢ
d Actuator for energising the mechanism for release of the circuit breaker.
e &ÏÒ ÇÁÓ ÉÎÓÕÌÁÔÅÄ Ó×ÉÔÃÈÇÅÁÒ ɉÅÑÕÉÐÍÅÎÔ ÔÙÐÅ ('Ɋȟ ÓÅÎÓÏÒ ×ÉÌÌ ÂÅ ÐÒÏÖÉÄÅÄ ÆÏÒ ÍÏÎÉÔÏÒÉÎÇ ÔÈÅ ÏÖÅÒȤÐÒÅÓÓÕÒÉÚÅÄ 
chamber.
f The racking mechanism is part of Enclosure. The cables into and out of the enclosure is not considered as part of the scope.
g Busbar insulators are a part of the busbar.

Name Description Unit or code list Priority
3ÙÓÔÅÍ ÁÐÐÌÉÃÁÔÉÏÎ Description of the switchboard application 

(services supplied)
#ÏÎÔÒÏÌ ÓÙÓÔÅÍȟ ÓÁÆÅÔÙ ÓÙÓÔÅÍ Medium

2ÁÔÅÄ ÓÙÓÔÅÍ ÖÏÌÔ-
age

Expected operation voltage Volts, AC or DC High

Rated busbar cur-
rent

-ÁØÉÍÕÍ ÃÏÎÔÉÎÕÏÕÓÌÙ ÃÕÒÒÅÎÔ ÁÔ ÓÐÅÃÉПÉÅÄ 
conditions

Amperes High

Rated short time 
withstand current

The rms value of the short circuit current 
which the switchgear shall withstand during 
ÔÈÅ ÓÐÅÃÉПÉÅÄ ÔÉÍÅ

Kilo Amperes (kA) Low

Rated duration of 
short circuit

The interval of time in which the switchgear 
ÓÈÁÌÌ ×ÉÔÈÓÔÁÎÄ ÓÐÅÃÉПÉÅÄ ÓÈÏÒÔ ÔÉÍÅ ×ÉÔÈ-
stand current

Seconds Low

Utilization of ca-
ÐÁÃÉÔÙ

.ÏÒÍÁÌ ÏÐÅÒÁÔÉÎÇȾÄÅÓÉÇÎ ÃÁÐÁÃÉÔÙ Ϸ High

2ÁÔÅÄ ÆÒÅÑÕÅÎÃÙ .ÏÒÍÁÌ ÏÐÅÒÁÔÉÏÎ ÆÒÅÑÕÅÎÃÙ Hertz High
Number of circuits Number of outgoing connections Number Medium
Degree of protection Environmental protection for the cabinet IP rating Low
Hazardous area 
rating

EEX hazardous area rating according to 
IEC 60079

3ÐÅÃÉÆÙ Medium

Switches/Breaker 
rating

Switches/Breaker rating (A) 3ÐÅÃÉÆÙ Low
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A.2.4.4 Frequency converters

! 6ÁÒÉÁÂÌÅ 3ÐÅÅÄ $ÒÉÖÅ 3ÙÓÔÅÍÓ ɉ63$3Ɋȟ ÏÒ !ÄÊÕÓÔÁÂÌÅ 3ÐÅÅÄ $ÒÉÖÅ 3ÙÓÔÅÍÓ ɉ!3$3Ɋȟ ÉÓ ÉÎÔÅÎÄÅÄ 
ÔÏ ÐÒÏÖÉÄÅ ÐÏ×ÅÒ ÔÏ ÅÌÅÃÔÒÉÃ ÍÏÔÏÒɉÓɊ ÓÕÃÈ ÔÈÁÔ ÔÈÅ ÓÐÅÅÄ ÏÒ ÔÏÒÑÕÅ ÏÆ ÔÈÅ ÍÏÔÏÒɉÓɊ ÍÁÙ ÂÅ ÖÁÒÉÅÄȢ 
&ÒÅÑÕÅÎÃÙ #ÏÎÖÅÒÔÅÒÓȟ ÁÌÓÏ ËÎÏ×Î ÁÓ 6ÁÒÉÁÂÌÅ &ÒÅÑÕÅÎÃÙ $ÒÉÖÅ 3ÙÓÔÅÍ ɉ6&$3Ɋȟ ÁÒÅ ÁÐÐÌÉÃÁÂÌÅ ÆÏÒ !# 
ÅÌÅÃÔÒÉÃ ÍÏÔÏÒÓȢ 4ÈÅ 63$3 ÃÁÎ ÃÏÎÓÉÓÔ ÏÆ Á ÆÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒ ÉÆ ÉÔ ÉÓ ÁÎ !# ÔÙÐÅ 63$3Ȣ

63$3 ÈÁÖÅ ÃÏÎÓÉÄÅÒÁÂÌÅ ÁÐÐÌÉÃÁÔÉÏÎ ÉÎ ÔÈÅ ÏÉÌ ÁÎÄ ÇÁÓ ÉÎÄÕÓÔÒÙ ÒÁÎÇÉÎÇ ÆÒÏÍ ÔÈÅ ÓÉÍÐÌÅ ÓÐÅÅÄ ÃÏÎÔÒÏÌ ÏÆ 
Á (6!# ÓÙÓÔÅÍ ÔÏ ÔÈÅ ÓÐÅÅÄ ÃÏÎÔÒÏÌ ÏÆ Á ÓÕÂÓÅÁ ÐÕÍÐ ÉÎ Á ÓÕÂÓÅÁ ÐÒÏÃÅÓÓÉÎÇ ÓÙÓÔÅÍȢ

.ÏÔÅ ÔÈÁÔ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ&ÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒÓȱ ÉÓ ÔÈÕÓ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ Ȱ%ÌÅÃÔÒÉÃ 
ÍÏÔÏÒȱ ɉ!ȢςȢςȢτɊȟ Ȱ0Ï×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓȱ ɉÒÅÆȢ !ȢςȢτȢςɊȟ Ȱ3ÕÂÓÅÁ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎȱ ɉ!ȢςȢφȢυɊ 
ÁÎÄ Ȱ%ÌÅÃÔÒÉÃÁÌ ÓÕÂÍÅÒÓÉÂÌÅ ÐÕÍÐÓȱ ɉ!ȢςȢχȢφɊ ÄÅÓÃÒÉÂÅÄ ÅÌÓÅ×ÈÅÒÅ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ &ÏÒ 
example, a VSD driven electric motor driving a compressor will need to include different equipment 
ÃÌÁÓÓÅÓ ×ÈÅÎ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÏÒ ÅÓÔÉÍÁÔÉÏÎ ÉÓ ÄÏÎÅȢ .ÏÔÅ ÔÈÁÔ Á ÓÕÂÓÅÁ ÆÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒ 
ÈÏ×ÅÖÅÒȟ ÉÓ Á ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍ ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎȱ ɉÒÅÆȢ 
A.2.6.5).

Equipment Class – Level 6 Equipment type
Description Code Description Code

&ÒÅÑÕÅÎÃÙ 
converters

FC Low voltage LV

High voltage HV

4ÈÅ ПÉÇÕÒÅ ÂÅÌÏ× ÓÈÏ×Ó Á ÔÙÐÉÃÁÌ ÃÏÎПÉÇÕÒÁÔÉÏÎ ÆÏÒ Á 6ÁÒÉÁÂÌÅ 3ÐÅÅÄ $ÒÉÖÅ 3ÙÓÔÅÍȢ 4ÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ 
&ÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒÓ ÉÓ ÇÉÖÅÎ ÉÎ Figure A.22. Figure A.22 ÉÓ ÓÈÏ×Î ÔÏ ÉÌÌÕÓÔÒÁÔÅ ÈÏ× ÔÈÅ &ÒÅÑÕÅÎÃÙ 
ÃÏÎÖÅÒÔÅÒÓ ПÉÔ ÉÎ ÔÈÅ 63$3 ÁÎÄ ÔÈÅ ÄÅÐÅÎÄÅÎÃÉÅÓ ÏÎ ÏÔÈÅÒ ÃÏÍÐÏÎÅÎÔÓȟ ÌÉËÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ 0Ï×ÅÒ 
transformers (see A.2.4.2) and Electric motors (see A.2.2.4).
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Table A.66 — Equipment Subdivision — Frequency converters

Equipment 
unit

Frequency converters

Subunit Input stage DC bus Output stage Cont rol and 
monitoring

Cooling system Miscellaneous

Maintainable 
items

2ÅÃÔÉПÉÅÒÓ
Protective de-
vices
Internal circuit 
breaker or dis-
connector
(ÁÒÍÏÎÉÃ ПÉÌÔÅÒ
Commutating 
reactor
Input t rans-
former c

Capacitors
Inductors
Charging cir-
cuits
Brake choppers
Internal circuit 
breaker or dis-
connector
Switch fuses
Fuses

Inverter
/ÕÔÐÕÔ ПÉÌÔÅÒÓ
Power cell

Monitoring a

Control unit
Internal power
3ÕÐÐÌÙ
Communication
Cards
Instruments
Wiring
Miniature circuit 
breakers/fuses
Isolation switch

Heat exchanger
Filter
Motor
Piping
Pump
Seals
Valves
Enclosure cool-
ing fans
De-ioniser b

Louver

Heaters
%ÎÃÌÏÓÕÒÅ ПÉØ-
ÔÕÒÅÓ ÁÎÄ ПÉÔ-
tings
Excitation cir-
cuits
"ÙÐÁÓÓ ÃÏÎÔÁÃ-
tor

a 3ÐÅÃÉÆÙ ÔÙÐÅ ÏÆ ÉÎÓÔÒÕÍÅÎÔȾÓÅÎÓÏÒȟ ÃÕÒÒÅÎÔȟ ÖÏÌÔÁÇÅȟ ÐÏ×ÅÒȟ ÓÐÅÅÄȟ ÃÏÎÔÁÃÔÏÒ ÆÅÅÄÂÁÃËȢ
b &ÏÒ ÓÏÍÅ ÈÉÇÈ ÖÏÌÔÁÇÅ ÕÎÉÔÓ ɉ%ÑÕÉÐÍÅÎÔ ÔÙÐÅ Ѐ (6Ɋ ÔÈÅÒÅ ×ÉÌÌ ÂÅ ÄÅȤÉÏÎÉÓÅÄ ÃÌÏÓÅÄ ×ÁÔÅÒ ÌÏÏÐ ÆÏÒ ÃÏÏÌÉÎÇȟ ×ÈÉÃÈ ×ÏÕÌÄ 
consist of piping and motor, but also a de-ioniser unit.
c 4ÈÅ ÉÎÐÕÔ ÔÒÁÎÓÆÏÒÍÅÒ ÉÓ ÉÎÓÉÄÅ ÔÈÅ ÆÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒ ɉÉÎ Á 63$3 ÃÏÎПÉÇÕÒÁÔÉÏÎɊ ÁÎÄ ÉÓ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ Á ÎÏÒÍÁÌ ÐÏ×ÅÒ 
ÔÒÁÎÓÆÏÒÍÅÒȟ ÂÕÔ ÍÁÙ ÓÔÉÌÌ ÁÌÓÏ ÕÓÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ0Ï×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒȱ ɉÓÅÅ Table A.60) if further sub-division is needed.

Name Description Unit or code list Priority
C o r r e s p o n d i n g 
driven unit

Equipment unit (electric motor) which the 
&ÒÅÑÕÅÎÃÙ #ÏÎÖÅÒÔÅÒ ÉÓ ÃÏÎÎÅÃÔÅÄ ÔÏ

Tag Medium

3ÙÓÔÅÍ ÉÄÅÎÔÉПÉÃÁ-
tion

3ÙÓÔÅÍ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ Number High

6ÏÌÔÁÇÅ ÔÙÐÅ Design characteristic AC, DC High
4ÙÐÅ ÏÆ ÃÏÍÍÕÔÁ-
tion

Describe as per code list Self-commutated, line/load commutated Low

Application Where applied Compressor application, subsea, down-
ÈÏÌÅȟ ÐÒÏÃÅÓÓȟ ÄÒÉÌÌÉÎÇȟ ÕÔÉÌÉÔÙ

High

3ÕÐÐÌÙ ÖÏÌÔÁÇÅ 3ÕÐÐÌÙ ÖÏÌÔÁÇÅ Volts Low
Power - design $ÅÓÉÇÎȾÒÁÔÅÄ ÐÏ×ÅÒ ÏÆ ÔÈÅ ÓÙÓÔÅÍ Kilowatts (kW), Megawatts (MW), 

MegaVoltAmpere (MVA)
High

Utilization of ca-
ÐÁÃÉÔÙ

.ÏÒÍÁÌ ÏÐÅÒÁÔÉÎÇȾÄÅÓÉÇÎ ÃÁÐÁÃÉÔÙ Ϸ Medium

Operating frequen-
ÃÙ ÒÁÎÇÅ

.ÏÒÍÁÌ ÒÁÎÇÅ ÏÆ ÏÕÔÐÕÔ ÆÒÅÑÕÅÎÃÙ Hertz Low

#ÏÎÖÅÒÔÅÒ ÔÙÐÅ $ÅÓÃÒÉÂÅÓ ×ÈÅÔÈÅÒ ÔÈÅ ÒÅÃÔÉПÉÅÒ ÐÒÏÖÉÄÅÓ ÐÏ×ÅÒ 
ÂÁÃË ÉÎÔÏ ÔÈÅ ÓÕÐÐÌÙ ÓÙÓÔÅÍ

One, two or four quadrant Medium

Incoming trans-
former connections

Describes the input connection, whether a 
transformer is used and its design intent

Step up, step down, isolating, phase 
shifting

Medium

Output conditioning Describes the output connection, wheth-
er output conditioning is used or a step up 
transformer

/ÕÔÐÕÔ ПÉÌÔÅÒÓȟ ÓÔÅÐ ÕÐ ÔÒÁÎÓÆÏÒÍÅÒÓ Medium
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Name Description Unit or code list Priority
#ÏÏÌÉÎÇ ÓÙÓÔÅÍ ÄÅ-
sign

What cooling mechanisms are used for the 
VSDS, transformers, braking resistors and 
enclosures

Liquid cooling, air forced cooling. 
(Indicate most dominant since there 
in practice often is a combination of 
the two)

High

Hazardous area 
rating

EEX Hazardous area rating in according with 
IEC 60079

3ÐÅÃÉÆÙ High

Ingress protection 
rating

Ingress protection rating in according with 
IEC 60529

3ÐÅÃÉÆÙ Medium

A.2.5 Safety and control

A.2.5.1 Fire and gas detectors

Equipment class — Level 6 Equipment type
Description Code Description Code
Fire and gas detectors FG Fire detection (FGA)

Smoke/Combustion BS
Heat BH
Flame BF
Manual pushbutton BM
Others BA
Gas detection (FGB)
(ÙÄÒÏÃÁÒÂÏÎ AB
Toxic gases AS
Others AO

NOTE: Failure mode code FG is split into FGA and FGB. See also Table B.9.

 

Table A.67 (continued)

110 © ISO 2016 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

--`,```,,,`,,,,,,,```,``,,,``,,,-`-`,,`,,`,`,,`---



 

ISO 14224:2016(E)

Key
a .ÏÔ ÁÐÐÌÉÃÁÂÌÅ ÆÏÒ ÁÌÌ ПÉÒÅ ÁÎÄ ÇÁÓ ÓÅÎÓÏÒÓȢ

&ÉÅÌÄ ÉÎÐÕÔ ÄÅÖÉÃÅÓ ÓÕÃÈ ÁÓ ПÉÒÅ ÁÎÄ ÇÁÓ ÄÅÔÅÃÔÏÒÓ ÁÒÅ ÕÓÕÁÌÌÙ ÃÏÎÎÅÃÔÅÄ ÔÏ Á ПÉÒÅ ÁÎÄ ÇÁÓ ÃÏÎÔÒÏÌ 
ÌÏÇÉÃ ÕÎÉÔ ɉ#,5Ɋȟ ×ÈÉÃÈ ÉÓ ÎÏÔ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÅ ÂÏÕÎÄÁÒÙ ÏÆ ПÉÒÅ ÁÎÄ ÇÁÓ ÄÅÔÅÃÔÏÒÓ ɉÓÅÅ &ÉÇÕÒÅ !ȢρωɊȢ 
-ÏÎÉÔÏÒÉÎÇȾÉÎÔÅÒÆÁÃÅ ÕÎÉÔÓ ÍÁÙ ÂÅ ÕÓÅÄ ÂÅÔ×ÅÅÎ ÄÅÔÅÃÔÏÒ ÁÎÄ #,5ȟ ÁÎÄ ÔÈÉÓ ÉÓ ÐÁÒÔ ÏÆ ÔÈÅ ПÉÒÅ ÁÎÄ 
gas detectors. The purpose of these units is, among others, to monitor the detectors, their interface 
ÃÏÎÎÅÃÔÉÏÎÓ ÁÎÄ ÃÁÂÌÅÓȟ ÁÎÁÌÙÓÉÎÇ ÔÈÅ ÉÎÃÏÍÉÎÇ ÄÁÔÁ ÂÙ ÄÉÆÆÅÒÅÎÔ ÁÌÇÏÒÉÔÈÍÓ ÁÎÄ ÉÎÉÔÉÁÔÉÎÇ ÆÁÕÌÔ ÏÒ 
ÁÌÁÒÍ ÓÉÇÎÁÌÓȢ 4ÈÅ ÂÁÓÉÃ ÐÒÉÎÃÉÐÌÅ ÏÆ ÄÁÔÁ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÂÅÔ×ÅÅÎ ПÉÅÌÄ ÅÑÕÉÐÍÅÎÔ ÁÎÄ ÓÕÃÈ ÉÎÔÅÒÆÁÃÅ 
ÓÙÓÔÅÍÓ ÃÁÎ ÂÅ ÂÁÓÅÄ ÏÎ ÍÕÌÔÉÐÌÅØÉÎÇ ÁÎÄ ÓÅÑÕÅÎÔÉÁÌ ÐÏÌÌÉÎÇ ÏÆ ÄÁÔÁȢ

Table A.69 — Equipment subdivision — Fire and gas detectors

Equipment unit Fire and gas detectors
Subunit Sensor Interface unit a Miscellaneous
Maintainable items Cabling

Cover
Detector (incl. head and 
associated electronics)
Mounting socket

Cabinet
Control card
$ÉÓÐÌÁÙ

Others

a  .ÏÔ ÁÐÐÌÉÃÁÂÌÅ ÆÏÒ ÁÌÌ ПÉÒÅ ÁÎÄ ÇÁÓ ÓÅÎÓÏÒÓȢ
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Name Description Unit or code list Priority
Functional characteristics

Location on installation Where installed $ÒÉÌÌ ПÌÏÏÒȟ ×ÅÌÌÈÅÁÄȟ ÐÒÏÃÅÓÓȟ ÁÕØÉÌÉÁÒÙȟ ÍÕÄ 
ÐÒÏÃÅÓÓÉÎÇȟ ÐÏ×ÅÒ ÇÅÎÅÒÁÔÉÏÎȟ ÕÔÉÌÉÔÙȟ ÃÏÎÔÒÏÌ 
ÒÏÏÍȟ ÁÕØÉÌÉÁÒÙ ÒÏÏÍȟ ÌÉÖÉÎÇ ÑÕÁÒÔÅÒ

High

Environment Exposure Severe, moderate, low, unknown a High
Item characteristics

Sensing principle 4ÙÐÅ Fire:
Ionization, optical, IR, UV, IR/UV, rate rise, 
ÒÁÔÅ ÃÏÍÐȢȟ ПÉØÅÄ ÔÅÍÐȢȟ ÆÕÓÉÂÌÅ ÐÌÕÇȟ ÃÁÍÅÒÁȟ 
multisensor (optical/heat)
Gas:
#ÁÔÁÌÙÔÉÃȟ ÅÌÅÃÔÒÏÃÈÅÍÉÃÁÌȟ ÐÈÏÔÏÅÌÅÃÔÒÏÃÈÅÍÉÃÁÌȟ 
photoelectric beam, IR, UV, acoustic, camera, 
aspirating, optical beam, solid state

High

Detector communica-
tion

4ÙÐÅ #ÏÎÖÅÎÔÉÏÎÁÌȟ ÁÄÄÒÅÓÓÁÂÌÅ ɉÏÎÅȤ×ÁÙɊȟ ÓÍÁÒÔ 
ɉÔ×ÏȤ×ÁÙɊ

Medium

Fault tolerance b Response at failure Yes/No Medium
Self-test feature Degree of self-testing No self-test, automatic loop test, built-in test, 

combined
Medium

4ÙÐÅ ÏÆ %Ø ÐÒÏÔÅÃÔÉÏÎ %ØÐÌÏÓÉÏÎ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÃÁÔÅÇÏÒÙȟ 
e.g. Ex(d), Ex(e) c

Ex(d), Ex(e), Ex(i), none Low

a  %ÎÖÉÒÏÎÍÅÎÔ ÃÌÁÓÓÉПÉÃÁÔÉÏÎȡ

     3ÅÖÅÒÅ ÎÏÔ ÅÎÃÌÏÓÅÄ ÁÎÄȾÏÒ ÏÕÔÄÏÏÒȠ ÈÅÁÖÉÌÙ ÅØÐÏÓÅÄ ɉÖÉÂÒÁÔÉÏÎȟ ÈÅÁÔȟ ÄÕÓÔȟ ÓÁÌÔɊȠ

     -ÏÄÅÒÁÔÅ ÐÁÒÔÌÙ ÅÎÃÌÏÓÅÄ ÁÎÄȾÏÒ ÍÏÄÅÒÁÔÅÌÙ ÅØÐÏÓÅÄ ɉÖÉÂÒÁÔÉÏÎȟ ÈÅÁÔȟ ÄÕÓÔȟ ÓÁÌÔɊȠ ÎÁÔÕÒÁÌÌÙ ÖÅÎÔÉÌÁÔÅÄȠ

     ,Ï× ÅÎÃÌÏÓÅÄ ÁÎÄȾÏÒ ÉÎÄÏÏÒȠ ÍÉÎÏÒ ÅØÐÏÓÕÒÅ ɉÖÉÂÒÁÔÉÏÎȟ ÈÅÁÔȟ ÄÕÓÔȟ ÓÁÌÔɊȠ ÍÅÃÈÁÎÉÃÁÌÌÙ ÖÅÎÔÉÌÁÔÅÄȢ
b  $ÅÓÉÇÎ ÂÁÓÅÄ ÏÎ ÄÅȤÅÎÅÒÇÉÚÅÄ ÐÒÉÎÃÉÐÌÅ ÉÓ ÃÏÍÐÁÔÉÂÌÅ ×ÉÔÈ ÆÁÉÌȤÓÁÆÅ ÐÈÉÌÏÓÏÐÈÙȢ ! ÓÁÆÅÔÙȤÉÎÓÔÒÕÍÅÎÔÅÄ ÓÙÓÔÅÍ 
ÏÐÅÒÁÔÉÎÇ ÉÎ ȰÎÏÒÍÁÌÌÙ ÅÎÅÒÇÉÚÅÄȱ ÍÏÄÅ ÃÁÎ ÂÅ ÄÅÓÉÇÎÅÄ ÔÏ ÆÁÉÌȤÓÁÆÅ ÏÎ ÌÏÓÓ ÏÆ ÐÏ×ÅÒ ÏÒ ÓÉÇÎÁÌȢ
c  See IEC 60079 (all parts).

A.2.5.2 Input devices

Input devices are, in general, sensors that convert process parameters into an electrical signal that can 
ÂÅ ÍÏÎÉÔÏÒÅÄȢ 4ÙÐÉÃÁÌ ÍÁÉÎ ÃÁÔÅÇÏÒÉÅÓ ÏÆ ÉÎÐÕÔ ÄÅÖÉÃÅÓ ÁÒÅ ÔÈÅ ÆÏÌÌÏ×ÉÎÇȡ

— transmitter: converts process parameter, e.g. pressure, into proportional electrical signals, 
ÔÙÐÉÃÁÌÌÙ τ Í! ÔÏ ςπ Í! ÏÒ π 6 ÔÏ ρπ 6 ɉÓÅÅ )%# φπσψρȤςɊȠ

— transducer: converts process parameters, e.g. pressure, into proportional electrical signals, 
ÔÙÐÉÃÁÌÌÙ ÕÎÁÍÐÌÉПÉÅÄ ÏÕÔÐÕÔȠ

ɂ Ó×ÉÔÃÈȡ ÃÏÎÖÅÒÔÓ ÐÒÏÃÅÓÓ ÐÁÒÁÍÅÔÅÒÓȟ ÅȢÇȢ ÐÒÅÓÓÕÒÅȟ ÔÙÐÉÃÁÌÌÙ ÉÎÔÏ ÏÎȾÏÆÆ ÅÌÅÃÔÒÉÃÁÌ ÓÉÇÎÁÌÓȢ

Equipment class — Level 6 Equipment type
Description Code Description Code
Input devices IP Pressure PS

Level LS
Temperature TS
Flow FS
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Equipment class — Level 6 Equipment type
Description Code Description Code

Speed SP
Vibration VI
Displacement DI
!ÎÁÌÙÓÅÒ AN
Weight WE
Corrosion CO
Limit switch LP
On/off (pushbutton) PB
Others OT

./4% 4ÈÉÓ ÂÏÕÎÄÁÒÙ ÄÒÁ×ÉÎÇ ÄÏÅÓ ÎÏÔ ÁÐÐÌÙ ÆÏÒ Ó×ÉÔÃÈÅÓ ÁÎÄ ÐÕÓÈÂÕÔÔÏÎÓȢ

 

Table A.71 (continued)
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Table A.72 — Equipment subdivision — Input devices

Equipment unit Input devices
Subunit Sensor and electronics Miscellaneous
Maintainable items Sensing element

Conditioning (electronics)
Cabling
Piping
Others

Name Description Unit or code list Priority
Functional characteristics

Location on installation Where installed $ÒÉÌÌ ПÌÏÏÒȟ ×ÅÌÌÈÅÁÄȟ ÐÒÏÃÅÓÓȟ ÁÕØÉÌÉÁÒÙȟ 
mud processing, power generation, 
ÕÔÉÌÉÔÙȟ ÃÏÎÔÒÏÌ ÒÏÏÍȟ ÁÕØÉÌÉÁÒÙ ÒÏÏÍȟ 
living quarter

High

Application Where applied 0ÒÏÃÅÓÓ ÃÏÎÔÒÏÌȟ ÅÍÅÒÇÅÎÃÙ ÓÈÕÔÄÏ×Îȟ 
process shutdown, pressure reduc-
ÔÉÏÎȟ ÂÙÐÁÓÓȟ ÂÌÏ×ÄÏ×Îȟ ÍÏÎÉÔÏÒÉÎÇȟ 
combined

High

Fluid/gas corrosiveness/ 
erosiveness

#ÌÁÓÓÉÆÙ ÁÓ ÅØÐÌÁÉÎÅÄ ÉÎ ÆÏÏÔÎÏÔÅ a Benign, moderate, severe Medium

Item characteristics
#ÁÔÅÇÏÒÙ -ÁÉÎ ÃÁÔÅÇÏÒÙ Transmitter, transducer, switch, 

pushbutton
High

Sensing principle !ÐÐÌÉÃÁÂÌÅ ÆÏÒ ÐÒÅÓÓÕÒÅ ÓÅÎÓÏÒÓ ÏÎÌÙ Bonded strain, semiconductor, strain, 
piezoelectric, electromechanical, ca-
pacitance, reluctance, oscillating wire

High

!ÐÐÌÉÃÁÂÌÅ ÆÏÒ ÌÅÖÅÌ ÓÅÎÓÏÒÓ ÏÎÌÙ Differential-pressure cell, capacitance, 
conductive, displacement, diaphragm, 
sonic, optical, microwave, radio fre-
ÑÕÅÎÃÙȟ ÎÕÃÌÅÁÒ

High

!ÐÐÌÉÃÁÂÌÅ ÆÏÒ ÔÅÍÐÅÒÁÔÕÒÅ ÓÅÎÓÏÒÓ ÏÎÌÙ Resistance temperature detector (PT), 
ÔÈÅÒÍÏÃÏÕÐÌÅȟ ÃÁÐÉÌÌÁÒÙ

High

!ÐÐÌÉÃÁÂÌÅ ÆÏÒ ПÌÏ× ÓÅÎÓÏÒÓ ÏÎÌÙ Displacement, differential head 
(closed conduit/pipe, open channel), 
ÖÅÌÏÃÉÔÙȟ ÍÁÓÓ

High

)ÎÓÅÒÔ ÁÄÄÉÔÉÏÎÁÌ ÔÙÐÅÓ ÁÓ ÒÅÌÅÖÁÎÔ ɉÅȢÇȢ 
speed, vibration)

4Ï ÂÅ ÄÅПÉÎÅÄ ÂÙ ÕÓÅÒ ÁÓ ÒÅÑÕÉÒÅÄ High

Sensor voting, k out of Y 
ɉÏÎÌÙ ÁÓ ÒÅÌÅÖÁÎÔɊ

At least k out of the total number, Y, of 
sensors shall provide signal to initiate 
ÃÏÎÔÒÏÌȾÓÁÆÅÔÙ ÁÃÔÉÏÎȢ k and Y shall be 
ÅÎÔÅÒÅÄȠ ÉÆ ÎÏ ÖÏÔÉÎÇȟ ÌÅÁÖÅ ÂÌÁÎËȢ

k Ѐ Ȱxx” (integer)
Y Ѐ ȰÙÙ” (integer)

Low

Fault tolerance Response at failure Yes/No High
Detector communication 4ÙÐÅ #ÏÎÖÅÎÔÉÏÎÁÌȟ ÁÄÄÒÅÓÓÁÂÌÅ ɉÏÎÅȤ×ÁÙɊȟ 

ÓÍÁÒÔ ɉÔ×ÏȤ×ÁÙɊ
Medium

Self-test feature Degree of self-testing No self-test, automatic loop test, 
built-in test, combined

High

4ÙÐÅ ÏÆ ÐÒÏÔÅÃÔÉÏÎ %ØÐÌÏÓÉÏÎ ÃÌÁÓÓÉП ÉÃÁÔÉÏÎ ÃÁÔÅÇÏÒÙȟ 
e.g. Ex(d), Ex(e) b

Ex(d), Ex(e), Ex(i), None Low

a  "ÅÎÉÇÎ ɉÃÌÅÁÎ ПÌÕÉÄÓȟ ÅȢÇȢ ÁÉÒȟ ×ÁÔÅÒȟ ÎÉÔÒÏÇÅÎɊȢ

 -ÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌÌÙ ÐÁÒÔÉÃÌÅÓɊȢ

 3ÅÖÅÒÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɍÓÏÕÒ ÇÁÓȾÏÉÌ ɉÈÉÇÈ (2S), high CO2 ÃÏÎÔÅÎÔȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎȢ
b  See IEC 60079 (all parts).
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A.2.5.3 Control logic units

Equipment class — Level 6 Equipment type
Description Code Description Code
Control logic units CL Programmable logic control-

ler (PLC)
LC

Computer PC
Distributed control unit DC
2ÅÌÁÙ RL
Solid state SS
Single-loop controller SL
Programmable automation 
controller (PAC)

PA
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Table A.75 — Equipment subdivision — Control logic units

Equipment 
unit

Control logic units

Subunit Analog 
input 
cards

Digital 
input 
cards

Analog 
output 
cards

Digital 
output 
cards

Logic 
solver

System 
bus

Power 
supply

Miscella-
neous

Maintaina-
ble items

Input card
Connec-
tion unit

Input card
Connec-
tion unit 
(X-wiring)

Output 
card
Connec-
tion unit 
(X-wiring)
2ÅÌÁÙ

Output 
card
Connec-
tion unit 
(X-wiring)
2ÅÌÁÙ

Central 
processor 
unit (CPU)
Random 
access 
ÍÅÍÏÒÙ 
(RAM)
Watchdog/ 
diagnostic
Software

No subdi-
vision

No subdi-
vision

Galvanic 
barriers
Others

Name Description Unit or code list Priority
Application – control logic Where used Centralized, distributed, man-machine 

interface
Medium

#,5 ÒÅÄÕÎÄÁÎÃÙ ÃÏÎПÉÇÕÒÁÔÉÏÎ 3ÐÅÃÉÆÙ ÉÆ ÔÈÅÒÅ ÁÒÅ ÒÅÄÕÎÄÁÎÔ #ÏÎ-
trol logic units (CLUs) installed

Yes/No Low

Self-test feature Degree of self-testing No self-test, automatic-loop test, built-
in test, combined

High

Fault tolerance Response at failure Yes/No High

A.2.5.4 Valves

./4% 4ÈÅ ÖÁÌÖÅÓ ÄÅÓÃÒÉÂÅÄ ÉÎ ÔÈÅ ÔÁØÏÎÏÍÙ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÇÉÖÅÎ ÉÎ Table A.77 ÄÏ ÎÏÔ ÁÐÐÌÙ ÆÏÒ ÖÁÌÖÅÓ ÕÓÅÄ 
ÆÏÒ ÓÐÅÃÉПÉÃ ÕÐÓÔÒÅÁÍ ÐÕÒÐÏÓÅÓ ÌÉËÅ ÓÕÂÓÅÁ ÖÁÌÖÅÓ ÁÎÄ ÖÁÌÖÅÓ ÕÓÅÄ ÉÎ ÄÏ×ÎÈÏÌÅ ÃÏÍÐÌÅÔÉÏÎȢ 4ÈÅÓÅ ÖÁÌÖÅÓ ÁÒÅ 
ÃÏÖÅÒÅÄ ÉÎ ÔÈÅ ÓÐÅÃÉПÉÃ ÓÕÂȤÃÌÁÕÓÅÓ ÉÎ Annex A ÏÎ ÔÈÉÓ ÔÙÐÅ ÏÆ ÅÑÕÉÐÍÅÎÔȢ 7ÅÌÌÈÅÁÄ ÁÎÄ 8ȤÍÁÓ ÔÒÅÅÓ ɉÄÒÙɊ ÁÒÅȟ 
however, considered as topside valves.

Equipment class — Level 6 Equipment type
Description Code Description Code
Valves VA Ball BA

Gate GA
Globe GL
"ÕÔÔÅÒПÌÙ BP
Plug PG
Needle NE
Check CH
Diaphragm DI

./4% ρ 0ÉÌÏÔ ÖÁÌÖÅÓ ÁÒÅ ÎÏÒÍÁÌÌÙ ÎÏÎȤÔÁÇÇÅÄ ÃÏÍÐÏÎÅÎÔÓ ÕÓÅÄ ÆÏÒ ÓÅÌÆȤÒÅÇÕÌÁÔÉÏÎȢ 036 
ÓÏÌÅÎÏÉÄ ÖÁÌÖÅÓ ÁÒÅ ÎÏÒÍÁÌÌÙ Á ÓÕÂȤÔÁÇ ÏÆ Á ÖÁÌÖÅ ÔÁÇ ÕÓÅÄ ÆÏÒ ÁÌÌ %3$Ⱦ03$Ȣ 1ÕÉÃËȤÅØÈÁÕÓÔ 
ÄÕÍÐ ÖÁÌÖÅÓ ÁÒÅ ÓÐÅÃÉПÉÃ ÖÁÌÖÅÓ ÕÓÅÄ ÉÆ ÑÕÉÃË ÒÅÓÐÏÎÓÅ ÉÓ ÒÅÑÕÉÒÅÄ ɉÅȢÇȢ ()003 ÆÕÎÃÔÉÏÎɊȢ 2ÅÌÉÅÆ 
ÖÁÌÖÅÓ ÁÒÅ ÎÏÒÍÁÌÌÙ 036 ÖÁÌÖÅÓȢ

./4% ς 6ÁÌÖÅÓ ÏÆ Á ÓÐÅÃÉПÉÃ ÔÙÐÅ ÎÏÔ ÄÅПÉÎÅÄ ÉÎ ÔÈÉÓ ÔÁÂÌÅ ÓÈÏÕÌÄ ÂÅ ÃÏÄÅÄ ÁÓ /( ɉ/ÔÈÅÒÓɊ 
×ÉÔÈ Á ÃÏÍÍÅÎÔ ÓÐÅÃÉÆÙÉÎÇ ÔÙÐÅ ÄÅÓÃÒÉÐÔÉÏÎȢ %ØÁÍÐÌÅȡ #ÌÁÃËȤ ÏÒ %ÌÁÓÔÏÍÅÒȤÔÙÐÅ $ÅÌÕÇÅ 
valves).
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ISO 14224:2016(E)

Equipment class — Level 6 Equipment type
Description Code Description Code

Flapper FL
-ÕÌÔÉÐÌÅ ÏÒÉПÉÃÅ MO
4ÈÒÅÅȤ×ÁÙ WA
PSV-conventional SC
PSV-conventional with bellow SB
PSV-pilot operated SP
PSV-vacuum relief SV
Plug and cage PC
External sleeve ES
Disc DI
!ØÉÁÌ ПÌÏ× AF
Pinch PI
Others OH

./4% ρ 0ÉÌÏÔ ÖÁÌÖÅÓ ÁÒÅ ÎÏÒÍÁÌÌÙ ÎÏÎȤÔÁÇÇÅÄ ÃÏÍÐÏÎÅÎÔÓ ÕÓÅÄ ÆÏÒ ÓÅÌÆȤÒÅÇÕÌÁÔÉÏÎȢ 036 
ÓÏÌÅÎÏÉÄ ÖÁÌÖÅÓ ÁÒÅ ÎÏÒÍÁÌÌÙ Á ÓÕÂȤÔÁÇ ÏÆ Á ÖÁÌÖÅ ÔÁÇ ÕÓÅÄ ÆÏÒ ÁÌÌ %3$Ⱦ03$Ȣ 1ÕÉÃËȤÅØÈÁÕÓÔ 
ÄÕÍÐ ÖÁÌÖÅÓ ÁÒÅ ÓÐÅÃÉПÉÃ ÖÁÌÖÅÓ ÕÓÅÄ ÉÆ ÑÕÉÃË ÒÅÓÐÏÎÓÅ ÉÓ ÒÅÑÕÉÒÅÄ ɉÅȢÇȢ ()003 ÆÕÎÃÔÉÏÎɊȢ 2ÅÌÉÅÆ 
ÖÁÌÖÅÓ ÁÒÅ ÎÏÒÍÁÌÌÙ 036 ÖÁÌÖÅÓȢ

./4% ς 6ÁÌÖÅÓ ÏÆ Á ÓÐÅÃÉПÉÃ ÔÙÐÅ ÎÏÔ ÄÅПÉÎÅÄ ÉÎ ÔÈÉÓ ÔÁÂÌÅ ÓÈÏÕÌÄ ÂÅ ÃÏÄÅÄ ÁÓ /( ɉ/ÔÈÅÒÓɊ 
×ÉÔÈ Á ÃÏÍÍÅÎÔ ÓÐÅÃÉÆÙÉÎÇ ÔÙÐÅ ÄÅÓÃÒÉÐÔÉÏÎȢ %ØÁÍÐÌÅȡ #ÌÁÃËȤ ÏÒ %ÌÁÓÔÏÍÅÒȤÔÙÐÅ $ÅÌÕÇÅ 
valves).
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ISO 14224:2016(E)

Table A.78 — Equipment subdivision — Valves

Equipment unit Valves
Subunit Valves Actuator a Control and monitoring a Miscellaneous
Maintainable items 6ÁÌÖÅ ÂÏÄÙ

Bonnet
&ÌÁÎÇÅ ÊÏÉÎÔÓ
Seat rings
Packing/stem seal
Seals
Closure member
Stem

Diaphragm
Spring
Case
Piston
Stem
Seals/gaskets
Electrical motor b

Gear
Travel stop

Wiring
Indicator
Instrument, general
Instrument, position
Monitoring
Solenoid valve
Pilot valve c

Quick exhaust dump valve
)ÎÔÅÒÎÁÌ ÐÏ×ÅÒ ÓÕÐÐÌÙ
Limit switch

Accumulator
Others

a  Not applicable for all valve categories.
b  %ÌÅÃÔÒÉÃȤÍÏÔÏÒ ÁÃÔÕÁÔÏÒ ÏÎÌÙȢ
c  !ÐÐÌÉÃÁÂÌÅ ÆÏÒ ÈÙÄÒÁÕÌÉÃȾÐÎÅÕÍÁÔÉÃÁÌÌÙ ÁÃÔÕÁÔÅÄ ÖÁÌÖÅÓȢ

Name Description Unit or code list Priority
Main function -ÁÉÎ ÆÕÎÃÔÉÏÎÁÌ ÃÁÔÅÇÏÒÙ Flow control, on/off, non-return, Pressure relief, 

ÉÎÓÔÒÕÍÅÎÔ ÏÒ ÈÙÄÒÁÕÌÉÃ ÃÏÎÔÒÏÌ
High

Application 3ÐÅÃÉÆÙ ÆÕÎÃÔÉÏÎ ÉÎ ÔÈÅ ÐÒÏÃÅÓÓ !ÎÎÕÌÕÓ ɉ8ȤÍÁÓ ÔÒÅÅɊȟ ÂÌÏ×ÄÏ×Îȟ ÂÙÐÁÓÓȟ ÉÎÊÅÃÔÉÏÎȟ 
X-over, Deluge, ESD, ESD/PSD, PSD, HIPPS, swab, 
wing, relief, control, choke

High

Where mount-
ed

Equipment on which the valve is installed 7ÅÌÌÈÅÁÄȟ 8ȤÍÁÓ ÔÒÅÅȟ ×ÅÌÌÈÅÁÄ ПÌÏ× ÌÉÎÅȟ ×ÅÌÌÈÅÁÄ 
ÉÎÊÅÃÔÉÏÎ ÌÉÎÅȟ ÐÕÍÐȟ ÔÕÒÂÉÎÅȟ ÇÅÎÅÒÁÔÏÒȟ ÓÅÐÁÒÁÔÏÒȟ 
heat exchanger, vessel, header, electric motor, 
diesel motor, turboexpander, drilling, pipeline, 
ÍÕÄ ÐÒÏÃÅÓÓȟ ÕÔÉÌÉÔÙȟ ÌÉÖÉÎÇ ÑÕÁÒÔÅÒȟ ÁÉÒ ÉÎÌÅÔȟ ÒÉÓÅÒ

High

Size Internal diameter Millimetres (inches) Medium
Fluid handled -ÁÉÎ ПÌÕÉÄ ÏÎÌÙ Oil, gas, condensate, freshwater, steam, sea water, 

ÃÒÕÄÅ ÏÉÌȟ ÏÉÌÙ ×ÁÔÅÒȟ ПÌÁÒÅ ÇÁÓȟ ÆÕÅÌ ÇÁÓȟ ×ÁÔÅÒȾÇÌÙ-
ÃÏÌȟ ÍÅÔÈÁÎÏÌȟ ÎÉÔÒÏÇÅÎȟ ÃÈÅÍÉÃÁÌÓȟ ÈÙÄÒÏÃÁÒÂÏÎ 
combined, gas/oil, gas/condensate, oil/water, gas/
ÏÉÌȾ×ÁÔÅÒȟ .',ȟ ,0'ȟ ,.'ȟ ÓÌÕÒÒÙȟ ÅÔÃȢ

High

Fluid temper-
ature

/ÐÅÒÁÔÉÎÇ ÔÅÍÐÅÒÁÔÕÒÅ ÍÁÉÎ ПÌÕÉÄ Degrees Celsius Medium

Fluid corro-
siveness/ ero-
siveness

#ÌÁÓÓÉÆÙ ÁÓ ÓÈÏ×Î ÉÎ ÔÈÅ ÆÏÏÔÎÏÔÅ a Benign, moderate, severe Medium

Flowing pres-
sure

Normal operating pressure (inlet) Pascal (bar) Medium

a  "ÅÎÉÇÎ ɉÃÌÅÁÎ ПÌÕÉÄÓȟ ÅȢÇȢ ÁÉÒȟ ×ÁÔÅÒȟ ÎÉÔÒÏÇÅÎɊȢ

 -ÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌÌÙ ÐÁÒÔÉÃÌÅÓɊȢ

 Severe corrosive/erosive [sour gas/oil (high H2S), high CO2 ÃÏÎÔÅÎÔȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎȢ
b  0ÒÉÍÁÒÙ ÁÃÔÕÁÔÉÏÎ ÐÒÉÎÃÉÐÌÅȡ

ρ ÓÉÎÇÌÅȤÁÃÔÉÎÇ Ѐ ÁÃÔÕÁÔÉÏÎ ÆÏÒÃÅ ÂÙ ÇÁÓ ɉÁÉÒɊ ÏÒ ÈÙÄÒÁÕÌÉÃ ПÌÕÉÄ ÆÏÒ ÅÉÔÈÅÒ ÏÐÅÎÉÎÇ ÏÒ ÃÌÏÓÉÎÇ ÔÈÅ ÖÁÌÖÅȠ

ς ÄÏÕÂÌÅȤÁÃÔÉÎÇ Ѐ ÁÃÔÕÁÔÉÏÎ ÆÏÒÃÅ ÂÙ ÇÁÓ ɉÁÉÒɊ ÏÒ ÈÙÄÒÁÕÌÉÃ ПÌÕÉÄ ÆÏÒ ÂÏÔÈ ÏÐÅÎÉÎÇ ÁÎÄ ÃÌÏÓÉÎÇ ÔÈÅ ÖÁÌÖÅȠ

σ ÁÃÔÕÁÔÉÏÎ ÂÙ ÌÉÎÅȾÐÒÏÃÅÓÓ ÐÒÅÓÓÕÒÅ ÏÒ ÁÃÔÕÁÔÉÏÎ ÂÙ ÇÒÁÖÉÔÙ Ѐ ÎÏ ÁÃÔÕÁÔÉÏÎ ÁÐÁÒÔ ÆÒÏÍ ÐÏÓÓÉÂÌÅ ÂÁÃËÕÐ ÁÃÔÕÁÔÉÏÎȢ
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Name Description Unit or code list Priority
Shut-off pres-
sure

Maximum differential pressure when 
valve closed (design)
For PSVs: set-point opening pressure

Pascal (bar) Low

Valve material 4ÙÐÅ Carbon steel (CS), stainless steel (SST), duplex, 
ÁÌÌÏÙ ÔÙÐÅȟ ÃÏÍÐÏÓÉÔÅȟ ÔÉÔÁÎÉÕÍ

High

Stem sealing 4ÙÐÅ 3ÔÕÆПÉÎÇ ÂÏØȟ ÄÕÐÌÅØȟ ÌÉÐ ÓÅÁÌȟ /ȤÒÉÎÇ High
Seat design 4ÙÐÅ ÏÆ ÓÅÁÔ ÄÅÓÉÇÎ Soft seated, metal-to-metal seated Medium
A c t u a t i o n 
principle b

Actuator operating principle 3ÉÎÇÌÅȤÁÃÔÉÎÇȟ ÄÏÕÂÌÅȤÁÃÔÉÎÇȟ ÁÃÔÕÁÔÉÏÎ ÂÙ ÌÉÎÅȾ
ÐÒÏÃÅÓÓ ÐÒÅÓÓÕÒÅȟ ÁÃÔÕÁÔÉÏÎ ÂÙ ÇÒÁÖÉÔÙ

Medium

Act uat ion – 
opening

4ÙÐÅ ÏÆ ÁÃÔÕÁÔÉÏÎ ÆÏÒÃÅ %ÌÅÃÔÒÉÃÁÌȟ ÈÙÄÒÁÕÌÉÃȟ ÐÎÅÕÍÁÔÉÃȟ ÍÅÃÈÁÎÉÃÁÌ 
(spring), manual, combinations, none

High

Act uat ion – 
closing

4ÙÐÅ ÏÆ ÁÃÔÕÁÔÉÏÎ ÆÏÒÃÅ %ÌÅÃÔÒÉÃÁÌȟ ÈÙÄÒÁÕÌÉÃȟ ÐÎÅÕÍÁÔÉÃȟ ÍÅÃÈÁÎÉÃÁÌ 
(spring), manual, combinations, none

Medium

Manufactur-
er – actuator

Name of actuator manufacturer 3ÐÅÃÉÆÙ Low

Manufactur-
er – pilot valve

Name of pilot-valve manufacturer 3ÐÅÃÉÆÙ Low

Manufactur-
er – solenoid 
valve

Name of solenoid-valve manufacturer 3ÐÅÃÉÆÙ Low

P i l o t- v a l v e 
ÃÏÎПÉÇÕÒÁÔÉÏÎ

.ÕÍÂÅÒ ÁÎÄ ÃÏÎПÉÇÕÒÁÔÉÏÎ ɉÁÐÐÌÉÃÁÂÌÅ 
ÆÏÒ ÐÉÌÏÔȤÏÐÅÒÁÔÅÄ ÖÁÌÖÅÓ ÏÎÌÙɊ

3ÐÅÃÉÆÙȟ ÅȢÇȢ ρ ϼ σȾς ɉЀ ÓÉÎÇÌÅ σȾς ÐÉÌÏÔ ÖÁÌÖÅɊȟ 
ς ϼ τȾσ ɉЀ ÄÏÕÂÌÅ τȾσ ÐÉÌÏÔ ÖÁÌÖÅɊ

Low

Fail-safe prin-
ciple pilot valve

Fail-safe principle Energized, de-energized Low

Solenoid-valve 
ÃÏÎПÉÇÕÒÁÔÉÏÎ

.ÕÍÂÅÒ ÁÎÄ ÃÏÎПÉÇÕÒÁÔÉÏÎ ɉÁÐÐÌÉÃÁÂÌÅ 
ÆÏÒ ÓÏÌÅÎÏÉÄȤÏÐÅÒÁÔÅÄ ÖÁÌÖÅÓ ÏÎÌÙɊ

3ÐÅÃÉÆÙȟ ÅȢÇȢ ρ ϼ σȾς ɉЀ ÓÉÎÇÌÅ σȾς ÐÉÌÏÔ ÖÁÌÖÅɊȟ 
ς ϼ τȾσ ɉЀ ÄÏÕÂÌÅ τȾσ ÐÉÌÏÔ ÖÁÌÖÅɊ

Low

Fail-safe prin-
ciple solenoid 
valve

Fail-safe principle Energized, de-energized Low

Valve fail-safe 
position

Fail-safe position Fail-open, Fail-close, Fail-as-is High

4ÒÉÍ ÔÙÐÅ 4ÙÐÅ ɉÁÐÐÌÉÃÁÂÌÅ ÆÏÒ ÃÏÎÔÒÏÌ ÖÁÌÖÅÓ ÏÎÌÙɊ Noise reduction, anti-cavitation, multi-stage, 
single-stage

High

Valve leakage 
class

3ÐÅÃÉÆÙ ÁÃÃÏÒÄÉÎÇ ÔÏ ÁÐÐÌÉÃÁÂÌÅ ÒÅÆÅÒÅÎÃÅ 
ÓÔÁÎÄÁÒÄ ɉÅȢÇȢ ÆÏÒ ÖÁÌÖÅÓ ÃÏÍÐÌÙÉÎÇ 
with API Spec 6D, see ISO 5208:2015)

ISO 5208:2015, Annex A, Table 4 High

a  "ÅÎÉÇÎ ɉÃÌÅÁÎ ПÌÕÉÄÓȟ ÅȢÇȢ ÁÉÒȟ ×ÁÔÅÒȟ ÎÉÔÒÏÇÅÎɊȢ

 -ÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌÌÙ ÐÁÒÔÉÃÌÅÓɊȢ

 Severe corrosive/erosive [sour gas/oil (high H2S), high CO2 ÃÏÎÔÅÎÔȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎȢ
b  0ÒÉÍÁÒÙ ÁÃÔÕÁÔÉÏÎ ÐÒÉÎÃÉÐÌÅȡ

ρ ÓÉÎÇÌÅȤÁÃÔÉÎÇ Ѐ ÁÃÔÕÁÔÉÏÎ ÆÏÒÃÅ ÂÙ ÇÁÓ ɉÁÉÒɊ ÏÒ ÈÙÄÒÁÕÌÉÃ ПÌÕÉÄ ÆÏÒ ÅÉÔÈÅÒ ÏÐÅÎÉÎÇ ÏÒ ÃÌÏÓÉÎÇ ÔÈÅ ÖÁÌÖÅȠ

ς ÄÏÕÂÌÅȤÁÃÔÉÎÇ Ѐ ÁÃÔÕÁÔÉÏÎ ÆÏÒÃÅ ÂÙ ÇÁÓ ɉÁÉÒɊ ÏÒ ÈÙÄÒÁÕÌÉÃ ПÌÕÉÄ ÆÏÒ ÂÏÔÈ ÏÐÅÎÉÎÇ ÁÎÄ ÃÌÏÓÉÎÇ ÔÈÅ ÖÁÌÖÅȠ

σ ÁÃÔÕÁÔÉÏÎ ÂÙ ÌÉÎÅȾÐÒÏÃÅÓÓ ÐÒÅÓÓÕÒÅ ÏÒ ÁÃÔÕÁÔÉÏÎ ÂÙ ÇÒÁÖÉÔÙ Ѐ ÎÏ ÁÃÔÕÁÔÉÏÎ ÁÐÁÒÔ ÆÒÏÍ ÐÏÓÓÉÂÌÅ ÂÁÃËÕÐ ÁÃÔÕÁÔÉÏÎȢ

A.2.5.5 Nozzles
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ISO 14224:2016(E)

Equipment class — Level 6 Equipment type
Description Code Description Code
Nozzles NO Deluge DN

Sprinkler SR
Water mist WM
Gaseous GA

Table A.81 — Equipment subdivision — Nozzles

Equipment unit Nozzles
Subunit Nozzle Mounting assembly Miscellaneous
Maintainable items Fusible bulb

.ÏÚÚÌÅ ÂÏÄÙ ×ÉÔÈ 
internals
Nozzle head
Protective coating
Screen
Solder

Mounting connector
Seals

Others
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ISO 14224:2016(E)

Name Description Unit or code list Priority
Application Where in the process applied Deluge, sprinkler High
Hazards pro-
tection

4ÙÐÅ ÏÆ ÐÒÏÔÅÃÔÉÏÎ %ÌÅÃÔÒÉÃÁÌȟ %Øȟ ÆÕÅÌ ÏÉÌȟ ÇÌÙÃÏÌȟ (# ÇÁÓȟ ÈÙÄÒÏÇÅÎ ÇÁÓȟ 
ÌÕÂÒÉÃÁÎÔÓȟ ÍÅÔÈÁÎÏÌȟ ÃÏÍÂÕÓÔÉÂÌÅÓȟ ÒÁÄÉÏÁÃÔÉÖÉÔÙȟ 
toxic gas, toxic liquid

High

Location on 
plant

Where located in the plant Air inlet, compressor, diesel engine, drilling, electric 
motor, FW inlet, gas-metering, generator, header, 
heat exchanger, living qt., mud-processing, pigging 
ÓÔÁÔÉÏÎȟ ÐÉÐÅÌÉÎÅȟ ÐÕÍÐȟ ÓÅÐÁÒÁÔÏÒȟ ÔÕÒÂÉÎÅȟ ÕÔÉÌÉÔÙȟ 
ÖÅÓÓÅÌȟ ×ÅÌÌÈÅÁÄȟ ×ÅÌÌÈÅÁÄ ПÌÏ×ÌÉÎÅȟ ×ÅÌÌÈÅÁÄ 
ÉÎÊÅÃÔÉÏÎ ÌÉÎÅȟ 8ȤÍÁÓ ÔÒÅÅ

High

Nozzle mate-
rial

3ÐÅÃÉÆÙ Brass, chrome-plated, electrode-less nickel-plated, 
lead-coated, stainless steel

High

Nozzle length 3ÐÅÃÉÆÙ Millimetres High
Nozzle width 3ÐÅÃÉÆÙ Millimetres High
Inst al lat ion 
ÃÁÔÅÇÏÒÙ

How installed Concealed, horizontal sidewall, pendent, recessed, 
upright, vertical sidewall

Low

F l u i d  h a n -
dled – nozzles

-ÁÉÎ ПÌÕÉÄ ÏÎÌÙ Potable water, sea water, Inergen, CO2 Medium

Fluid corro-
siveness/ ero-
siveness

#ÌÁÓÓÉÆÙ ÁÓ ÓÈÏ×Î ÉÎ ÔÈÅ ÆÏÏÔÎÏÔÅ a Benign, moderate, severe Medium

Discharge tem-
perature

At operating condition Degrees Celsius Low

Flowing pres-
sure

3ÐÅÃÉÆÙ Pascal (bar) Medium

Flow rate 3ÐÅÃÉÆÙ Litres per minute Medium
Shut-off pres-
sure

Maximum differential pressure when 
valve closed (design)
&ÏÒ ÓÁÆÅÔÙ ÐÒÅÓÓÕÒÅȤÒÅÌÉÅÆ ÖÁÌÖÅÓȡ ÓÅÔȤ
point opening pressure

Pascal (bar) Low

Fluid temper-
ature

3ÐÅÃÉÆÙ Degrees Celsius Low

C on ne c t ion 
size

3ÐÅÃÉÆÙ Millimetres (inches) High

4ÙÐÅ ÏÆ ÎÏÚÚÌÅ 
end

3ÐÅÃÉÆÙ "ÏÌÔÅÄ ПÌÁÎÇÅȟ ÃÌÁÍÐÅÄ ПÌÁÎÇÅȟ ÓÃÒÅ×ÅÄȟ ×ÅÌÄÅÄ Medium

3ÐÒÁÙ ÁÎÇÌÅ 3ÐÅÃÉÆÙ Degrees Medium
3ÐÒÁÙ ÔÙÐÅ 3ÐÅÃÉÆÙ Droplets, mist Medium
Actuation 3ÐÅÃÉÆÙ Fusible bulb, solder, external Medium
Nozzle screen Whether or not installed Yes/No Low
a    "ÅÎÉÇÎ ɉÃÌÅÁÎ ПÌÕÉÄÓȟ ÅȢÇȢ ÁÉÒȟ ×ÁÔÅÒȟ ÎÉÔÒÏÇÅÎɊȢ

     -ÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌÌÙ ÐÁÒÔÉÃÌÅÓɊȢ

     Severe corrosive/erosive [sour gas/oil (high H2S), high CO2 ÃÏÎÔÅÎÔȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎȢ

A.2.5.6 Lifeboats

The lifeboats addresses lifeboats mounted on offshore oil & gas facilities, and also drilling rigs. Note 
that lifeboats, in Arctic areas, are not addressed in this International Standard.

4ÈÅ ÄÉÖÉÎÇ ÔÅÃÈÎÉÃÁÌ ÅÑÕÉÐÍÅÎÔ ×ÉÔÈÉÎ ÓÅÌÆȤÐÒÏÐÅÌÌÅÄ ÈÙÐÅÒÂÁÒÉÃ ÌÉÆÅÂÏÁÔÓ ÉÓ ÎÏÔ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ 
)ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÂÕÔ ÂÙ ./23/+ 5ȤρππȡςπρυȢ
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ISO 14224:2016(E)

.ÏÔÅ ÔÈÁÔ ÔÈÅÒÅ ÁÒÅ Ô×Ï ÔÙÐÅÓ ÏÆ &ÒÅÅ ÆÁÌÌ ÌÉÆÅÂÏÁÔÓȟ ÄÒÏÐ ÏÒ ÓËÉÄȢ

Equipment class – Level 6 Equipment type
Description Code Description Code
Lifeboats LB Free fall FF

Davit launched DL
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Table A.84 — Equipment subdivision — Lifeboats

Equipment
unit

Lifeboats

Subunit Main structure Propulsion Control and 
monitoring

Launch/ 
Release a

Miscellaneous

Maintainable 
items

Hull
Innerliner
Superstructure
Seat/Seat belts
Lif t ing/Release 
hook attachment
Tanks b

Doors/Hatches

Engine
Gear box/
transmission
Propeller shaft
Propeller
Steering nozzle
3ÔÅÅÒÉÎÇ ÓÙÓÔÅÍ
7ÁÔÅÒÊÅÔ c

Air regulator
Control panel d

Lifeboat release 
hook
Lifeboat release 
panel
(ÙÄÒÏÓÔÁÔÉÃ ÉÎÔÅÒ-
ÌÏÃË ÓÙÓÔÅÍ e

Limit switches f

Davit structure
Davit winch/gear/ 
motor
Davit wire
Davit winch HPU
Davit control panel
(ÙÄÒÁÕÌÉÃ ÓÙÓÔÅÍ g

Shackles
Hang-off wires
Skid arrangement h

Communicat ion 
ÓÙÓÔÅÍÓ
%ÌÅÃÔÒÉÃÁÌ ÓÙÓÔÅÍ 
incl . l ight s and 
navigation
Deluge pump/ pip-
ing/nozzles
!ÉÒ ÃÙÌÉÎÄÅÒ
"ÁÔÔÅÒÙ ÃÈÁÒÇÅÒ
Bilge pump
%ÍÅÒÇÅÎÃÙ ÅÑÕÉÐ-
ment i

a 4ÈÅÓÅ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ÁÒÅ ÌÏÃÁÔÅÄ ÏÎ ÔÈÅ ÈÏÓÔ ÆÁÃÉÌÉÔÙ ɉÅȢÇȢ ÐÌÁÔÆÏÒÍ ÁÎÄ &03/ɊȢ .ÏÔÅ ÔÈÁÔ ÓÏÍÅ ÏÆ ÔÈÅÓÅ ÉÔÅÍÓ ÄÏ ÎÏÔ 
ÁÐÐÌÙ ÆÏÒ ÁÌÌ ÔÙÐÅÓ ÏÆ ÌÉÆÅÂÏÁÔ ɉÒÅÆ Table A.83ɊȢ 4ÈÉÓ ÓÙÓÔÅÍ ÁÌÓÏ ÃÏÖÅÒÓ ÔÈÅ ÒÅÃÏÖÅÒÙ ÏÆ ÔÈÅ ÌÁÕÎÃÈÅÄ ÌÉÆÅÂÏÁÔȢ
b Tanks include fuel and water tanks and other bulkheads, of various material (e.g. GRP).
c 7ÁÔÅÒȤÊÅÔ ÉÓ ÓÅÌÄÏÍ ÉÎ ÕÓÅ ÆÏÒ ÌÉÆÅÂÏÁÔÓ ÂÕÔ ÉÓ ÍÏÒÅ ÎÏÒÍÁÌ ÆÏÒ ÍÁÎȤÏÖÅÒÂÏÁÒÄ ÂÏÁÔÓ ɉ-/"ɊȢ
d This is control panel onboard the lifeboat.
e 4ÈÉÓ ÁÐÐÌÉÅÓ ÏÎÌÙ ÆÏÒ $ÁÖÉÔ ÌÁÕÎÃÈÅÄ ÌÉÆÅÂÏÁÔÓȟ
f ,ÉÍÉÔ Ó×ÉÔÃÈ ÉÓ ÐÈÙÓÉÃÁÌÌÙ ÌÏÃÁÔÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ ÌÁÕÎÃÈȾÒÅÌÅÁÓÅ ÓÙÓÔÅÍ ÏÎ ÔÈÅ ÈÏÓÔ ÆÁÃÉÌÉÔÙȢ
g (ÙÄÒÁÕÌÉÃ ÓÙÓÔÅÍ ÉÎÃÌÕÄÅÓ ÃÙÌÉÎÄÅÒÓȢ
h Added to cover Free Fall lifeboat that use a skid that will not give a drop straight down.
i %ÍÅÒÇÅÎÃÙ ÅÑÕÉÐÍÅÎÔ ÉÎÃÌÕÄÅÓ ПÉÒÓÔ ÁÉÄȟ ×ÁÔÅÒ ÁÎÄ ÆÏÏÄȢ

Name Description Unit or code list Priority
Automatic release Automatic release of lifeboat 

release hook
No, Yes Medium

"ÒÅÁÔÈÉÎÇ ÁÉÒ ÃÁÐÁÃÉÔÙ "ÒÅÁÔÈÉÎÇ ÁÉÒ ÃÁÐÁÃÉÔÙ Minutes Medium
"ÒÅÁÔÈÉÎÇ ÁÉÒ ÓÙÓÔÅÍ "ÒÅÁÔÈÉÎÇ ÁÉÒ ÓÙÓÔÅÍȩ No, Yes High
0ÅÒÓÏÎÎÅÌ ÃÁÐÁÃÉÔÙ 0ÅÒÓÏÎÎÅÌ ÃÁÐÁÃÉÔÙ ɉÃÏÕÎÔɊ Each High
3ÐÒÉÎËÌÅÒ ÓÙÓÔÅÍ 3ÐÒÉÎËÌÅÒ ÓÙÓÔÅÍȩ No, Yes High
Nautical speed rated Rated nautical speed Knots Medium
Free-fall lifeboat installation height Height above sea level M High

A.2.6 Subsea

A.2.6.1 Subsea production control
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Equipment class — Level 6 Equipment type
Description Code Description Code
Subsea production control CS $ÉÒÅÃÔ ÈÙÄÒÁÕÌÉÃ DH

$ÉÒÅÃÔ ÅÌÅÃÔÒÏȤÈÙÄÒÁÕÌÉÃ EH
-ÕÌÔÉÐÌÅØÅÄ ÅÌÅÃÔÒÏȤÈÙÄÒÁÕÌÉÃ MX
$ÉÓÃÒÅÔÅ ÐÉÌÏÔ ÈÙÄÒÁÕÌÉÃ PH
3ÅÑÕÅÎÔÉÁÌ ÐÉÌÏÔÅÄ ÈÙÄÒÁÕÌÉÃ SH
4ÅÌÅÍÅÔÒÉÃ ÈÙÄÒÁÕÌÉÃ TH
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Table A.87 — Equipment subdivision — Subsea production control

Equipment 
unit

Subsea production control

Subunit Chemical 
Injection 
(topside)

Dynamic 
umbilical

Static 
umbilical

Electric- 
power 
unit (top-
side)

Hydrau-
lic-power 
unit (top-
side)

Master 
control 
(topside)

Subsea con-
trol module f

Subsea 
distr. 
module b, f

Sensors a

Maintaina-
ble items

No break-
down

Bend re-
strictor

"ÕÏÙÁÎÃÙ 
device

(ÙÄÒÁÕÌÉÃȾ 
chemical 
line

J/I-tube seal

LV power/ 
signal line

Fibre-optic 
line

Sheath/ 
armour

Stabilizer

Tension- 
and motion- 
compen-
sation 
equilibrium

Topside um-
bilical-ter-
mination 
unit (TUTU)

Bend restric-
tor

(ÙÄÒÁÕÌÉÃȾ 
chemical line

LV power/ 
signal line

Fibre-optic 
line i

Sheath/ 
armour

Subsea h um-
bilical-ter-
mination 
unit (SUTU)

Topside um-
bilical-ter-
mination 
unit (TUTU)

No break-
down

No break-
down

No break-
down

Accumulator 
subsea

Module base 
plate

#ÈÅÍÉÃÁÌ ÉÎÊȢ 
coupling

Fibre-optic 
connector d

Filter

(ÙÄÒÁÕÌÉÃ 
coupling

LV power/ 
signal con-
nector c

Subsea 
electronic 
module e

Directional 
Control Valve 
(DCV)

IWIS g

Accumula-
tor subsea

3ÕÂÓÅÁ ÂÙ-
pass panel

Chemical 
ÉÎÊȢ ÃÏÕÐÌÉÎÇ

Fibre-optic 
connector d

Fibre-optic 
ÊÕÍÐÅÒ i

Hose

(ÙÄÒÁÕÌÉÃȾ 
chemical 
line

(ÙÄÒÁÕÌÉÃ 
coupling

Piping

LV power/ 
signal con-
nector c

LV power/ 
signal 
ÊÕÍÐÅÒ

Subsea 
cabling

IWIS g

Flow

Leak

Level

Position

Combined 
pressure and 
temperature

Pressure

Temperature

Sand

Vibration

a  Sensors inside the subunit Subsea control module (SCM) should not be mixed with those external at other subsea equipment.

b  ! 3545 ÃÁÎ ÂÅ ÏÆ ÄÉÆÆÅÒÅÎÔ ÔÙÐÅȟ ÅȢÇȢ 54! ɉ5ÍÂÉÌÉÃÁÌ 4ÅÒÍÉÎÁÔÉÏÎ !ÓÓÅÍÂÌÙɊ ÏÒ 54( ɉ5ÍÂÉÌÉÃÁÌ 4ÅÒÍÉÎÁÔÉÏÎ (ÅÁÄɊȟ ÄÅÐÅÎÄÉÎÇ ÏÎ ÔÉÅȤÉÎ ÐÈÉÌÏÓÏÐÈÙȢ

c  ,6 ÐÏ×ÅÒȾÓÉÇÎÁÌ ÃÏÎÎÅÃÔÏÒÓȱ ÉÎ 3#- ɉÏÒ 3ÕÂÓÅÁ ÄÉÓÔÒÉÂÕÔÉÏÎ ÍÏÄÕÌÅȠ 3$-Ɋ ÃÁÎ ÉÎÃÌÕÄÅ ÐÅÎÅÔÒÁÔÏÒÓȟ ×ÈÉÃÈ ×ÏÕÌÄ ÂÅ ÏÆ ÐÅÎÅÔÒÁÔÏÒ ÔÙÐÅȡ ,6 
ÐÏ×ÅÒȾÓÉÇÎÁÌ ÐÅÎÅÔÒÁÔÏÒȢ 4ÈÅ Ȱ,6 ÐÏ×ÅÒȾÓÉÇÎÁÌ ÃÏÎÎÅÃÔÏÒÓȱ ÁÒÅ ÔÈÕÓ ,Ï× 6ÏÌÔÁÇÅ ÌÅÖÅÌ ɉÕÐ ÔÏ ρË6ɊȢ 4ÈÅÓÅ ÃÏÎÎÅÃÔÏÒÓ ÃÁÎ ÂÅ ×ÅÔ ÏÒ ÄÒÙ ÍÁÔÅȢ

d  &ÉÂÒÅȤÏÐÔÉÃ ÃÏÎÎÅÃÔÏÒÓ ÃÁÎ ÉÎÃÌÕÄÅ ÐÅÎÅÔÒÁÔÏÒÓ ÉÎ 3#- ÏÒ 3$-ȟ ×ÈÉÃÈ ×ÏÕÌÄ ÂÅ ÐÅÎÅÔÒÁÔÏÒ ÔÙÐÅÓ Ѐ &ÉÂÒÅȤÏÐÔÉÃ ÐÅÎÅÔÒÁÔÏÒÓȢ

e  4ÈÅ 3ÕÂÓÅÁ %ÌÅÃÔÒÉÃÁÌ ÍÏÄÕÌÅ ɉ3%-Ɋ ÉÎÓÉÄÅ 3#- ÃÁÎ ÉÎÃÌÕÄÅ ÐÅÎÅÔÒÁÔÏÒÓȟ ×ÈÉÃÈ ×ÏÕÌÄ ÂÅ ÏÆ ÐÅÎÅÔÒÁÔÏÒ ÔÙÐÅ Ѐ %ÌÅÃÔÒÉÃÁÌ ɉÉÎÓÔÒÕÍÅÎÔȾÓÉÇÎÁÌɊ ÏÒ /ÐÔÉÃÁÌ 
ÐÅÎÅÔÒÁÔÏÒÓȢ 0Ï×ÅÒ ÓÕÐÐÌÙ ÈÁÎÄÌÅÄ ÁÓ ÐÁÒÔ ÏÆ 3%-Ȣ .ÏÔÅ ÁÌÓÏ ÔÈÁÔ ÉÎ ÁÄÄÉÔÉÏÎ ÔÏ ÐÅÎÅÔÒÁÔÏÒÓȟ Á 3%- ÃÏÎÔÁÉÎÓ ÏÔÈÅÒ ÅÌÅÃÔÒÏÎÉÃ ÁÎÄ ÍÅÃÈÁÎÉÃÁÌ ÃÏÍÐÏÎÅÎÔÓȢ

f  0ÅÎÅÔÒÁÔÏÒ ×ÈÉÃÈ ÉÓ ÄÅПÉÎÅÄ ÁÓ ȰÁ ÐÅÒÍÁÎÅÎÔ ÃÏÎÎÅÃÔÉÏÎ ÔÈÒÏÕÇÈ Á ÂÕÌËÈÅÁÄȱȟ ÍÉÇÈÔ ÂÅ ÉÄÅÎÔÉПÉÅÄ ÁÓ Á ÓÅÐÁÒÁÔÅ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍ ÉÎ ÓÏÍÅ ÄÁÔÁ 
collection and/or estimation.

g  Intelligent Well Interface Standard (IWIS) card(s) can be located inside SCM as a separate canister, or as part of SEM, or as a separate external 
module to SCM.

h  4ÈÅ ÃÏÎÎÅÃÔÉÏÎ ÂÅÔ×ÅÅÎ ÄÙÎÁÍÉÃ ÁÎÄ ÓÔÁÔÉÃ ÃÁÌÌÅÄ Á 3545 ÃÁÎ ÁÌÓÏ ÂÅ Á ÔÒÁÎÓÉÔÉÏÎ ÊÏÉÎÔȢ

i  $ÕÒÉÎÇ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÅÃÉÓÉÏÎ ÉÓ ÒÅÑÕÉÒÅÄ ÔÏ ÅÎÓÕÒÅ ÓÕÆПÉÃÉÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÃÁÐÔÕÒÅÄ ÅÎÁÂÌÉÎÇ ÄÉÆÆÅÒÅÎÔÉÁÔÉÏÎ ÂÅÔ×ÅÅÎ ÆÁÉÌÕÒÅÓ ÁÆÆÅÃÔÉÎÇ ÓÉÎÇÌÅ 
ПÉÂÒÅ ÁÎÄ ÆÁÉÌÕÒÅÓ ÁÆÆÅÃÔÉÎÇ ÍÕÌÔÉÐÌÅ ПÉÂÒÅÓȾÂÕÎÄÌÅ ÏÆ ПÉÂÒÅÓȢ

Name Description Unit or code list Priority
7ÅÌÌ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ Operator description Number or name High
Application Where used HIPPS, manifold, SSIV, pump, wellhead, 

X-mas tree, multi-purpose
Medium

4ÙÐÅ ÏÆ ÃÏÎÔÒÏÌ ПÌÕÉÄ — Oil-based, water-based Medium
4ÙÐÅ ÏÆ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ — Closed, open Medium
2ÅÄÕÎÄÁÎÃÙ — Yes/no Medium
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Name Description Unit or code list Priority
Manufacturer 3ÐÅÃÉÆÙ Free text High
-ÏÄÅÌ ÔÙÐÅ 3ÐÅÃÉÆÙ Free text Low
Multilateral wells — Yes/no Low

A.2.6.2 Subsea wellhead and X-mas trees

./4% !ÐÐÌÉÅÓ ÏÎÌÙ ÆÏÒ ɉ×ÅÔɊ 3ÕÂÓÅÁ 8ȤÍÁÓ ÔÒÅÅÓȢ 4ÈÅ ɉÄÒÙɊ 3ÕÒÆÁÃÅ 8ȤÍÁÓ ÔÒÅÅ ÉÓ ÄÅÓÃÒÉÂÅÄ ÉÎ !ȢςȢχȢχȢ

Equipment class — Level 6 Equipment type
Description Code Description Code
Subsea Wellhead and X-mas 
trees

WC Vertical VX
Horizontal HX

 

Table A.88 (continued)

© ISO 2016 – All rights reserved 127Copyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)

Key
a 3ÅÎÓÏÒÓ ÍÏÕÎÔÅÄ ÏÎ ÔÈÅ 3ÕÂÓÅÁ 8ȤÍÁÓ ÔÒÅÅȟ ÂÕÔ ÃÏÖÅÒÅÄ ÂÙ ÓÕÂÕÎÉÔ ÓÅÎÓÏÒ ÉÎ Table A.87.
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Table A.90 — Equipment subdivision — Subsea wellhead and X-mas trees

Equipment unit Subsea wellhead and X-mas trees

Subunit Subsea wellhead Subsea 
X-mas tree

Tubing hanger Flowbase Flow control 
module a

Vertical con-
nection module 
(VCM)

Maintainable items Permanent guide 
base (PGB)

4ÅÍÐÏÒÁÒÙ ÇÕÉÄÅ 
base (TGB)

Conductor housing

Wellhead housing 
( hig h-pressure 
housing)

Casing hangers

Annulus seal as-
semblies (pack-
offs)

#ÈÅÍÉÃÁÌ ÉÎÊȢ ÃÏÕ-
pling

Flowspool

Piping (hard pipe)

High pressure cap

(ÏÓÅÓ ɉПÌÅØÉÂÌÅ ÐÉÐ-
ing)

Debris cap

Tree-guide frame

Connector

Internal isolation cap

Internal tree-cap 
valve

Internal tree-cap 
plug

Tree cap b

Valve, check

Valve, choke

Valve, control

Valve, other

Valve, process iso-
lation

6ÁÌÖÅȟ ÕÔÉÌÉÔÙ ÉÓÏÌÁÔÉÏÎ

Valve, workover

#ÈÅÍÉÃÁÌ ÉÎÊȢ ÃÏÕ-
pling

(ÙÄÒÁÕÌÉÃ ÃÏÕÐÌÉÎÇ

LV/power signal 
connector d

Tu b i n g -h a n g e r 
ÂÏÄÙ

Tubing-hanger iso-
lation plug

Frame

Hub/mandrel c

Valve, check

Valve, process iso-
lation

6ÁÌÖÅȟ ÕÔÉÌÉÔÙ ÉÓÏ-
lation

#ÈÅÍÉÃÁÌ ÉÎÊȢ ÃÏÕ-
pling

Connector

Flow loop

Frame

Hoses

(ÙÄÒÁÕÌÉÃ ÃÏÎÎÅÃÔÏÒ

Piping

Valve, check

Valve, choke

Valve, control

VCM connector

Valve and actuator

#ÏÎÔÒÏÌ ÓÙÓÔÅÍ ÃÏÍ-
pensation

Swivel

Funnel guide

ROV-panel override 
ÓÙÓÔÅÍ

ROV panel

a  This can also be designated as choke module.

b  4ÈÅ ÔÒÅÅ ÃÁÐȟ ×ÈÉÃÈ ÉÓ ÁÂÌÅ ÔÏ ÂÅ ÒÅÐÌÁÃÅÄ ÉÎÄÅÐÅÎÄÅÎÔÌÙȟ ÃÁÎ ÁÌÓÏ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ Á ÓÕÂÕÎÉÔ ÏÆ ÔÈÅ 8ȤÍÁÓ ÔÒÅÅȢ

c  4ÈÉÓ ÃÁÎ ÁÌÓÏ ÂÅ ÄÅÓÉÇÎÁÔÅÄ ÁÓ ПÌÏ×ÌÉÎÅ ÍÁÎÄÒÅÌ ÁÓ ×ÅÌÌ ÁÓ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ Á ÓÕÂÕÎÉÔ ÏÆ ÔÈÅ 8ȤÍÁÓ ÔÒÅÅȢ

d  'ÅÎÅÒÁÌ ÃÁÒÅÆÕÌÎÅÓÓ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÓÅÎÓÏÒÓ ÁÎÄ ÉÎÔÅÒÆÁÃÅ ÂÅÔ×ÅÅÎ ÔÕÂÉÎÇ ÈÁÎÇÅÒ ÁÎÄ ÄÏ×ÎÈÏÌÅ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍȢ

Name Description Unit or code list Priority
7ÅÌÌ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍ-
ber

Operator description Number or name High

Install/retrieve guide Guideline/guideline-less, diver-as-
ÓÉÓÔÅÄ ÁÎÄ ÄÉÖÅÒȤÌÅÓÓ ÌÁÙȤÁ×ÁÙ

Guideline, guideline-less High

7ÅÌÌ ÔÙÐÅ 0ÒÏÄÕÃÔÉÏÎȟ ÉÎÊÅÃÔÉÏÎ 0ÒÏÄÕÃÔÉÏÎȟ ÉÎÊÅÃÔÉÏÎ High
0ÒÏÔÅÃÔÉÏÎ ÔÙÐÅ Over-trawlable, trawl-catching, etc. 4ÒÁ×ÌȤÃÁÔÃÈÉÎÇȟ ÔÒÁ×ÌȤÄÅПÌÅÃÔÉÎÇȟ ÎÏÎÅ High
Water depth — Metres High
Design pressure Pressure rating of Wellhead and 

X-mas tree
Pascal (bar) High

!ÒÔÉПÉÃÉÁÌ ÌÉÆÔ ×ÅÌÌ 4ÙÐÅ ÏÆ ÁÒÔÉПÉÃÉÁÌ ÌÉÆÔ ÉÎ ÔÈÅ ×ÅÌÌ Gas lift, ESP, PCP, none High
Number of connections Number of lines connected to the 

tree block
Number Low

a  .ÅÕÔÒÁÌ ɉÃÌÅÁÎ ПÌÕÉÄÓ ×ÉÔÈ ÎÏ ÃÏÒÒÏÓÉÖÅ ÅÆÆÅÃÔÓɊȢ

 3×ÅÅÔ ɍÍÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÒÁ× ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌ ÐÁÒÔÉÃÌÅÓɊɎȢ

 3ÏÕÒ ɑÓÅÖÅÒÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɍÓÏÕÒ ÇÁÓȾÏÉÌ ɉÈÉÇÈ (2S), high CO2ȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎɒȢ

 

© ISO 2016 – All rights reserved 129Copyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)

Name Description Unit or code list Priority
Control principle $ÅПÉÎÅÓ ÔÈÅ ÃÏÎÔÒÏÌ ÐÒÉÎÃÉÐÌÅ ÆÏÒ 

X-mas tree functions and actuators
— Low

Piggable 3ÐÅÃÉÆÙ ÉÆ ÐÉÇÇÁÂÌÅ ÏÒ ÎÏÔ Yes/no Low
Size of tree Dimensions and mass Metres, kilograms Low
-ÕÄÌÉÎÅ ÓÕÓÐÅÎÓÉÏÎ ÓÙÓ-
tem

$ÅПÉÎÅ ×ÈÅÔÈÅÒ Á ÍÕÄÌÉÎÅ ÓÕÓÐÅÎÓÉÏÎ 
ÓÙÓÔÅÍ ÅØÉÓÔÓ

Yes/no Low

Multilateral well $ÅПÉÎÅ Yes/no Low
7ÅÌÌ ПÌÏ× ÒÁÔÅ 2ÅÐÒÅÓÅÎÔÁÔÉÖÅ ×ÅÌÌ ПÌÏ× ÒÁÔÅ ɉÐÒÏ-

ÄÕÃÔÉÏÎ ÏÒ ÉÎÊÅÃÔÉÏÎɊ
3ÐÅÃÉÆÙ Medium

&ÌÕÉÄ ÐÒÏÄÕÃÅÄȾÉÎÊÅÃÔÅÄ -ÁÉÎ ПÌÕÉÄ ÏÎÌÙȡ ÏÉÌȟ ÇÁÓȟ ÃÏÎÄÅÎÓÁÔÅȟ 
ÉÎÊÅÃÔÉÏÎ ×ÁÔÅÒ

/ÉÌȟ ÇÁÓȟ ÃÏÎÄÅÎÓÁÔÅȟ ÉÎÊÅÃÔÉÏÎ ×ÁÔÅÒȟ ÏÉÌ ÁÎÄ 
gas, gas and condensate, oil/gas/ water, 
CO2, gas and water, produced water

High

Fluid corrosiveness #ÌÁÓÓÉÆÙ ÁÓ ÓÈÏ×Î ÉÎ ÔÈÅ ÆÏÏÔÎÏÔÅ a Neutral, sweet, sour High
Fluid erosiveness %ÒÏÓÉÖÅÎÅÓÓ ÏÆ ÔÈÅ ×ÅÌÌ ПÌÕÉÄ Benign, clean, moderate, severe, unknown Medium
Valve application X-mas tree valve function Annulus master (AMV), Annulus swab 

ɉ!36Ɋȟ !ÎÎÕÌÕÓ ×ÉÎÇ ɉ!76Ɋȟ )ÎÊÅÃÔÉÏÎ ×ÉÎÇ 
ɉ)76Ɋȟ )ÎÊÅÃÔÉÏÎ ÍÁÓÔÅÒ ɉ)-6Ɋȟ )ÎÊÅÃÔÉÏÎ 
swab (ISV), Production master (PMV), 
Production swab, Production wing (PWV), 
Crossover (XOV)

High

Valve design class 4ÙÐÅ ÏÆ 8ȤÍÁÓ ÔÒÅÅ ÖÁÌÖÅ ÄÅÓÉÇÎ "ÁÌÌȟ "ÕÔÔÅÒПÌÙȟ $ÉÁÐÈÒÁÇÍȟ $ÏÕÂÌÅ ÅØ-
panding gate, Flapper, Gate, Needle, Piston, 
Ram, Swing

High

Valve actuation #ÌÁÓÓÉÆÙ (ÙÄÒÁÕÌÉÃȟ %ÌÅÃÔÒÉÃÁÌȟ -ÁÎÕÁÌ Medium
Asphaltenes 3ÐÅÃÉÆÙ Yes/no Low
Scale formation 3ÐÅÃÉÆÙ Yes/no Low
Wax formation 3ÐÅÃÉÆÙ Yes/no Low
(ÙÄÒÁÔÅ ÆÏÒÍÁÔÉÏÎ 3ÐÅÃÉÆÙ Yes/no Low
Sand production 3ÐÅÃÉÆÙ Yes/no Low
a  .ÅÕÔÒÁÌ ɉÃÌÅÁÎ ПÌÕÉÄÓ ×ÉÔÈ ÎÏ ÃÏÒÒÏÓÉÖÅ ÅÆÆÅÃÔÓɊȢ

 3×ÅÅÔ ɍÍÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÒÁ× ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌ ÐÁÒÔÉÃÌÅÓɊɎȢ

 3ÏÕÒ ɑÓÅÖÅÒÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɍÓÏÕÒ ÇÁÓȾÏÉÌ ɉÈÉÇÈ (2S), high CO2ȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎɒȢ

A.2.6.3 Risers

.ÏÔÅ ÔÈÁÔ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ $ÒÙ ÔÒÅÅ ÒÉÓÅÒÓ ɉÅȢÇȢ ÆÏÒ ÄÒÙ ×ÅÌÌ ÃÏÍÐÌÅÔÉÏÎ ÒÉÓÅÒ ÔÉÅȤÂÁÃË ×ÈÅÎ 4,0ȭÓ ÁÎÄ 
SPAR’s) riser are listed as a separate equipment class in Table A.4ȟ ÂÕÔ ÉÓ ÎÏÔ ÃÏÖÅÒÅÄ ÂÙ ÔÈÅ ÅÑÕÉÐÍÅÎÔ 
class Risers in A.2.6.3.

Equipment class — Level 6 Equipment type
Description Code Description Code
Risers PR Rigid RI

Flexible FL
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Table A.93 — Equipment subdivision — Risers

Equipment 
unit

Risers

Subunit Riser Riser base Heating system Protection Accessories
Maintainable 
items

Connector
Insulation
Pipe

Gas lift
Structure
Valve, process 
isolation
6ÁÌÖÅȟ ÕÔÉÌÉÔÙ 
isolation

Topside part
Subsea part

Anode
Coating – exter-
nal

Bend restrictor
"ÕÏÙÁÎÃÙ ÄÅÖÉÃÅ
J/I-tube seal
Stabilizing and guiding equipment
Tension- and motion-compensation 
equipment

Name Description Unit or code list Priority
7ÅÌÌ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ Operator description Number or name High
Application 7ÈÁÔ ÔÙÐÅ ÏÆ ÐÌÁÔÆÏÒÍ &ÉØÅÄȟ ПÌÏÁÔÉÎÇȟ ÂÕÏÙ Medium
Riser length — Metres High
Working pressure — Pascal (bar) Medium
a  .ÅÕÔÒÁÌ ɉÃÌÅÁÎ ПÌÕÉÄÓ ×ÉÔÈ ÎÏ ÃÏÒÒÏÓÉÖÅ ÅÆÆÅÃÔÓɊȢ

 3×ÅÅÔ ɍÍÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÒÁ× ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌ ÐÁÒÔÉÃÌÅÓɊɎȢ

 3ÏÕÒ ɑÓÅÖÅÒÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɍÓÏÕÒ ÇÁÓȾÏÉÌ ɉÈÉÇÈ (2S), high CO2ȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎɒȢ
b  .ÏÔÅ ÔÈÁÔ ÁÓ ÐÅÒ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢφȢτ 33)6 ÃÁÎ ÂÅ ÅÉÔÈÅÒ ÁÎ ÁÃÔÕÁÔÅÄ ÖÁÌÖÅ ɉÅȢÇȢ ÒÅÍÏÔÅÌÙ ÃÏÎÔÒÏÌÌÅÄ ÓÕÂÓÅÁ 
ÖÁÌÖÅɊ ÏÒ ÎÏÎȤÁÃÔÕÁÔÅÄ ÖÁÌÖÅ ɉÅȢÇȢ ÓÕÂÓÅÁ ÃÈÅÃË ÖÁÌÖÅɊȢ 4ÈÅ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ ÆÏÒ ÔÈÅ ÓÕÂÓÅÁ ÒÉÓÅÒ ÂÁÓÅ ÖÁÌÖÅÓ ×ÉÌÌ ÂÅ ÃÏÖÅÒÅÄ 
ÂÙ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱȟ ÅȢÇȢ ÄÙÎÁÍÉÃ ÕÍÂÉÌÉÃÁÌ ÁÎÄ ÓÕÂÓÅÁ ÃÏÎÔÒÏÌ ÍÏÄÕÌÅȟ ÐÌÕÓ ÔÏÐÓÉÄÅÓ ÃÏÎÔÒÏÌ 
equipment (see A.2.6.1).
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Name Description Unit or code list Priority
Coating External and internal 3ÐÅÃÉÆÙ Low
Corrosion inhibitor — Yes/no Low
Temperature Design value Degrees Celsius Low
Manufacturer 3ÐÅÃÉÆÙ — High
Gas lift If installed or not Yes/no Low
Pipe diameter — Millimetres Medium
Pipe material 3ÐÅÃÉÆÙ Steel, composite, titanium, clad/lined Medium
Protection, corrosion 3ÐÅÃÉÆÙ Active, passive Medium
Protection, mechanical 3ÐÅÃÉÆÙ I-tube, J-tube, riser shaft penetration Medium
2ÉÓÅÒ ÌÁÙÏÕÔ 3ÐÅÃÉÆÙ &ÒÅÅ ÈÁÎÇÉÎÇȟ ,ÁÚÙ 3ȟ ÌÁÚÙ ×ÁÖÅȟ ÐÌÉÁÎÔ 

wave, steep S, steep wave
Medium

Wall thickness 3ÐÅÃÉÆÙ Millimetres Low
Fluid conducted -ÁÉÎ ПÌÕÉÄ ÏÎÌÙȡ ÏÉÌȟ ÇÁÓȟ ÃÏÎÄÅÎÓÁÔÅȟ 

ÉÎÊÅÃÔÉÏÎ ×ÁÔÅÒ
/ÉÌȟ ÇÁÓȟ ÃÏÎÄÅÎÓÁÔÅȟ ÉÎÊÅÃÔÉÏÎ ×ÁÔÅÒȟ ÏÉÌ 
and gas, gas and condensate, oil/gas/
water, CO2, gas and water, produced water

High

Fluid corrosiveness #ÌÁÓÓÉÆÙ ÁÓ ÓÈÏ×Î ÉÎ ÆÏÏÔÎÏÔÅ a Neutral, sweet, sour High
Asphaltenes 3ÐÅÃÉÆÙ Yes/no Low
Scale formation 3ÐÅÃÉÆÙ Yes/no Low
Wax formation 3ÐÅÃÉÆÙ Yes/no Low
(ÙÄÒÁÔÅ ÆÏÒÍÁÔÉÏÎ 3ÐÅÃÉÆÙ Yes/no Low
Sand production 3ÐÅÃÉÆÙ Yes/no Low
Valve application Riser base valve function Pipeline isolation, SSIV b, HIPPS High
Valve design class 4ÙÐÅ ÏÆ ÒÉÓÅÒ ÂÁÓÅ ÖÁÌÖÅ ÄÅÓÉÇÎ 3ÉÄÅȤÅÎÔÒÙ ÂÁÌÌȟ ÔÏÐȤÅÎÔÒÙ ÂÁÌÌȟ ÄÏÕÂÌÅ 

expanding gate (DEG), slab gate, wedge 
gate, check

High

a  .ÅÕÔÒÁÌ ɉÃÌÅÁÎ ПÌÕÉÄÓ ×ÉÔÈ ÎÏ ÃÏÒÒÏÓÉÖÅ ÅÆÆÅÃÔÓɊȢ

 3×ÅÅÔ ɍÍÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÒÁ× ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌ ÐÁÒÔÉÃÌÅÓɊɎȢ

 3ÏÕÒ ɑÓÅÖÅÒÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɍÓÏÕÒ ÇÁÓȾÏÉÌ ɉÈÉÇÈ (2S), high CO2ȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎɒȢ
b  .ÏÔÅ ÔÈÁÔ ÁÓ ÐÅÒ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢφȢτ 33)6 ÃÁÎ ÂÅ ÅÉÔÈÅÒ ÁÎ ÁÃÔÕÁÔÅÄ ÖÁÌÖÅ ɉÅȢÇȢ ÒÅÍÏÔÅÌÙ ÃÏÎÔÒÏÌÌÅÄ ÓÕÂÓÅÁ 
ÖÁÌÖÅɊ ÏÒ ÎÏÎȤÁÃÔÕÁÔÅÄ ÖÁÌÖÅ ɉÅȢÇȢ ÓÕÂÓÅÁ ÃÈÅÃË ÖÁÌÖÅɊȢ 4ÈÅ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ ÆÏÒ ÔÈÅ ÓÕÂÓÅÁ ÒÉÓÅÒ ÂÁÓÅ ÖÁÌÖÅÓ ×ÉÌÌ ÂÅ ÃÏÖÅÒÅÄ 
ÂÙ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱȟ ÅȢÇȢ ÄÙÎÁÍÉÃ ÕÍÂÉÌÉÃÁÌ ÁÎÄ ÓÕÂÓÅÁ ÃÏÎÔÒÏÌ ÍÏÄÕÌÅȟ ÐÌÕÓ ÔÏÐÓÉÄÅÓ ÃÏÎÔÒÏÌ 
equipment (see A.2.6.1).

A.2.6.4 Subsea pumps

Equipment class — Level 6 Equipment type
Description Code Description Code
Subsea pumps SP Centrifugal CE

Reciprocating RE
2ÏÔÁÒÙ RO
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Table A.96 — Equipment subdivision — Subsea pumps

Equipment unit Subsea pumps a

Subunit Pump Electric motor b, c Control and 
monitoring

Miscellaneous

Maintainable 
items

Bearing, radial
Bearing, thrust
Casing
Connector
#ÙÌÉÎÄÅÒ ÌÉÎÅÒ
Impeller
Piping
Piston
Seal
Shaft
Structure, protect
Structure, support
Mechanical land-
ing interface
Valve, control
Valve, process 
isolation
Valve, other

Bearing, radial
Bearing, thrust
Casing
Connector
Control unit
Impeller
Rotor
Seal
Stator
Support 
Subsea electrical 
penetrator

Accumulator
(ÙÄÒÁÕÌÉÃ ÃÏÕÐÌÉÎÇ
Cooling
Filter
Lubrication oil
Piping
Lubrication oil 
pump incl. driver
Reservoir
Valve, check

Cable
Junction box
Leak sensor
Level sensor
0Ï×ÅÒ ÓÕÐÐÌÙ
Pressure sensor
Power/signal 
coupler
Speed sensor
Temperature 
sensor
Vibration sensor
Valve, other

Connector
Cooling/heat-
ing
Piping
Pulsation 
damper
0ÕÒÇÅ ÓÙÓÔÅÍ

a   Note that the subsea pump includes the driving unit (electric motor) as opposed to the pumps located topsides or 
onshore (See A.2.2.6). The subsea pump does not include power transmission to the (subunit) electrical motor, as this will 
ÂÅ ÃÏÖÅÒÅÄ ÂÙ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎȱȢ )Ô ÓÈÏÕÌÄ ÁÌÓÏ ÂÅ ÎÏÔÅÄ ÔÈÁÔ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ 
Ȱ3ÕÂÓÅÁ ÐÕÍÐÓȱ ÄÏÅÓ ÎÏÔ ÉÎÃÌÕÄÅ Ȱ3ÕÂÍÅÒÓÉÂÌÅ ÐÕÍÐÓȱ ÌÏÃÁÔÅÄ ÉÎ Á ÓÅÁПÌÏÏÒ ÃÁÉÓÓÏÎȢ
b   4ÈÅ ÂÁÒÒÉÅÒ ПÌÕÉÄ ÅÑÕÉÐÍÅÎÔ ÈÁÓ ÆÏÕÒ ÍÁÉÎ ÆÕÎÃÔÉÏÎÓȡ

      ɂ ÅÌÅÃÔÒÉÃ ÉÓÏÌÁÔÉÏÎ ɉÄÉÅÌÅÃÔÒÉÃ ÐÒÏÐÅÒÔÉÅÓɊȠ

      ɂ ÌÕÂÒÉÃÁÔÉÏÎ ÏÆ ÂÅÁÒÉÎÇÓ ÁÎÄ ÓÅÁÌÓȠ

      ɂ ÁÂÉÌÉÔÙ ÔÏ ÔÒÁÎÓÐÏÒÔ Á×ÁÙ ÈÅÁÔȠ

      ɂ ÁÂÉÌÉÔÙ ÔÏ ÔÒÁÎÓÐÏÒÔ ÐÁÒÔÉÃÌÅÓ ÔÏ ÐÏÓÓÉÂÌÅ ПÉÌÔÅÒ ÓÙÓÔÅÍÓȢ
c  4ÈÅ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ÁÒÅ ÐÒÉÍÁÒÉÌÙ ÌÏÃÁÔÅÄ ÔÏÐÓÉÄÅÓȟ ÂÕÔ ÓÏÍÅ ÁÌÓÏ ÓÕÂÓÅÁ ɉÅȢÇȢ ÈÙÄÒÁÕÌÉÃ ÃÏÕÐÌÉÎÇÓ ÉÎ ÅÉÔÈÅÒ 
ÅÎÄ ÏÆ ÕÍÂÉÌÉÃÁÌɊȢ4ÈÅ ÂÁÒÒÉÅÒ ПÌÕÉÄ ÉÓ ÄÉÓÔÒÉÂÕÔÅÄ ÆÒÏÍ ÔÏÐÓÉÄÅÓ ɉÏÒ ÆÒÏÍ ÏÎÓÈÏÒÅɊ ÔÏ ÔÈÅ ÓÕÂÓÅÁ ÐÕÍÐ ÖÉÁ ÂÁÒÒÉÅÒ ПÌÕÉÄ ÌÉÎÅÓ 
×ÈÉÃÈ ÁÒÅ ÉÎÓÉÄÅ ÓÔÁÔÉÃ ÕÍÂÉÌÉÃÁÌ ɉÁÎÄ ÐÏÓÓÉÂÌÙ ÄÙÎÁÍÉÃ ÕÍÂÉÌÉÃÁÌɊ ÁÎÄ ÐÏÓÓÉÂÌÙ ÖÉÁ ÈÙÄÒÁÕÌÉÃ ÊÕÍÐÅÒÓȢ 4ÈÉÓ ÅÑÕÉÐÍÅÎÔ ÉÓ 
ÄÅПÉÎÅÄ ÁÓ ÓÕÂÕÎÉÔ ÁÎÄ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ×ÉÔÈÉÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱ ɉ3ÅÅ !ȢςȢφȢρɊȢ $ÅÐÅÎÄÉÎÇ 
ÏÎ ÔÈÅ ПÉÅÌÄ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ×ÈÅÒÅ ÔÈÅ ÓÕÂÓÅÁ ÐÕÍÐ ÉÓ ÌÏÃÁÔÅÄȟ ÔÈÅÓÅ ÕÍÂÉÌÉÃÁÌÓ ÃÁÎ ÁÌÒÅÁÄÙ ÂÅ ÄÅПÉÎÅÄȢ 4ÈÅ ÉÔÅÍÓ ÍÁÙ ÂÅ 
ÉÎÃÌÕÄÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ ÏÖÅÒÁÌÌ ÂÁÒÒÉÅÒ ПÌÕÉÄ ÄÉÓÔÒÉÂÕÔÉÏÎ ÁÎÄ ÔÈÕÓ ÁÄÄÅÄ ÁÓ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ÉÎ ÔÈÅ ÓÕÂÕÎÉÔ Ȱ"ÁÒÒÉÅÒ ПÌÕÉÄȱȟ 
ÔÏ ÅÎÓÕÒÅ ÐÒÅÃÉÓÅ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎȾÅÓÔÉÍÁÔÉÏÎȢ 3ÅÅ ÁÌÓÏ ÓÉÍÉÌÁÒ ÉÓÓÕÅÓ ÒÅÇÁÒÄÉÎÇ ÅÌÅÃÔÒÉÃ ÐÏ×ÅÒ ÓÕÐÐÌÙ ÉÎ ÔÈÅ ÎÏÔÅ 
(a) above.
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Name Description Unit or code list Priority
7ÅÌÌ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ Operator description Number or name High
Discharge pressure – de-
sign

— Pascal (barg.) High

Suction pressure – design — Pascal (barg.) Medium
Pump driver 4ÙÐÅ ÏÆ ÄÒÉÖÅÒ %ÌÅÃÔÒÉÃ ÍÏÔÏÒȟ ÔÕÒÂÉÎÅȟ ÈÙÄÒÁÕÌÉÃ ÍÏÔÏÒ High
Power – design Driver power Kilowatt High
Speed Design value Revolutions per minute Low
Number of stages — Number Low
Pump coupling — &ÉØÅÄȟ ПÌÅØÉÂÌÅȟ ÈÙÄÒÁÕÌÉÃ Low
Manufacturer 3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High
-ÏÄÅÌ ÔÙÐÅ 3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ Low
Pump design Design characteristic Axial, radial, composite, diaphragm, plunger, 

piston, screw, vane, gear, lobe
High

Application - pump Where applied "ÏÏÓÔÅÒȟ ÉÎÊÅÃÔÉÏÎȟ ÁÃÔÉÖÅ ÃÏÏÌÉÎÇ Medium
Fluid handled -ÁÉÎ ПÌÕÉÄ ÏÎÌÙȡ ÏÉÌȟ ÇÁÓȟ ÃÏÎÄÅÎÓÁÔÅȟ 

ÉÎÊÅÃÔÉÏÎ ×ÁÔÅÒ
/ÉÌȟ ÇÁÓȟ ÃÏÎÄÅÎÓÁÔÅȟ ÉÎÊÅÃÔÉÏÎ ×ÁÔÅÒȟ ÏÉÌ 
and gas, gas and condensate, oil/gas/
water, CO2, gas and water, produced water, 
cooling medium

High

Fluid corrosiveness #ÌÁÓÓÉÆÙ ÁÓ ÓÈÏ×Î ÉÎ ÆÏÏÔÎÏÔÅ a Neutral, sweet, sour High
2ÁÄÉÁÌ ÂÅÁÒÉÎÇ ÔÙÐÅ 3ÐÅÃÉÆÙ Magnetic, roller, sliding Low
4ÈÒÕÓÔ ÂÅÁÒÉÎÇ ÔÙÐÅ 3ÐÅÃÉÆÙ Magnetic, roller, sliding Low
Shaft orientation 3ÐÅÃÉÆÙ Horizontal, vertical Low
3ÈÁÆÔ ÓÅÁÌ ÔÙÐÅ 3ÐÅÃÉÆÙ $ÒÙȟ ÇÌÁÎÄȟ ÌÁÂÙÒÉÎÔÈȟ ÍÅÃÈÁÎÉÃÁÌȟ ÏÉÌȟ 

packed combined
Low

4ÒÁÎÓÍÉÓÓÉÏÎ ÔÙÐÅ 3ÐÅÃÉÆÙ Direct, gear, integral Low
a  .ÅÕÔÒÁÌ ɉÃÌÅÁÎ ПÌÕÉÄÓ ×ÉÔÈ ÎÏ ÃÏÒÒÏÓÉÖÅ ÅÆÆÅÃÔÓɊȢ

 3×ÅÅÔ ɍÍÏÄÅÒÁÔÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɉÏÉÌȾÇÁÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ ÓÅÖÅÒÅȟ ÒÁ× ÓÅÁ ×ÁÔÅÒȟ ÏÃÃÁÓÉÏÎÁÌ ÐÁÒÔÉÃÌÅÓɊɎȢ

 3ÏÕÒ ɑÓÅÖÅÒÅÌÙ ÃÏÒÒÏÓÉÖÅȾÅÒÏÓÉÖÅ ɍÓÏÕÒ ÇÁÓȾÏÉÌ ɉÈÉÇÈ (2S), high CO2ȟ ÈÉÇÈ ÓÁÎÄ ÃÏÎÔÅÎÔɎɒȢ

A.2.6.5 Subsea electrical power distribution

%ÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎ ÓÙÓÔÅÍ ÓÐÅÃÉПÉÃÁÌÌÙ ÅØÃÌÕÄÅÓ ÓÕÂÓÅÁ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎȢ 
Electrical power distribution is dedicated for distribution to subsea processing equipment (e.g. 
ÍÕÌÔÉȤПÌÏ× ÐÕÍÐÓȟ ×ÁÔÅÒ ÉÎÊÅÃÔÉÏÎ ÐÕÍÐÓȟ ÁÎÄ ÃÏÍÐÒÅÓÓÏÒÓɊ ×ÉÔÈ ÐÏ×ÅÒ ÒÅÑÕÉÒÅÍÅÎÔÓ ÉÎ ÒÁÎÇÅ -7Ȣ 
4ÈÅ ÅÌÅÃÔÒÉÃ ÐÏ×ÅÒ ÔÏ ÃÏÎÔÒÏÌ ÁÎÄ ÉÎÓÔÒÕÍÅÎÔÁÔÉÏÎ ÉÓ ÐÁÒÔ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ 
control” - see A.2.6.1.

)Æ ÔÈÅ ÅÌÅÃÔÒÉÃ ÐÏ×ÅÒ ÃÏÍÅÓ ÄÉÒÅÃÔÌÙ ÆÒÏÍ ÏÎÓÈÏÒÅȟ ÔÈÅ ÓÕÂÕÎÉÔ Ȱ3ÔÁÔÉÃ ÐÏ×ÅÒ ÃÁÂÌÅȱ ÉÎ !ȢςȢφȢυ ×ÉÌÌ ÁÐÐÌÙȟ 
ÁÎÄ ×ÏÕÌÄ ÂÅ ÓÉÍÉÌÁÒ ÁÓ ÓÕÂÕÎÉÔ Ȱ3ÔÁÔÉÃ ÐÏ×ÅÒ ÃÁÂÌÅȱ ÉÎ ÁÎ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÍÁÒÉÎÅ ÐÏ×ÅÒ ÃÁÂÌÅȱ 
ÕÓÅÄ ÆÏÒ ÐÒÏÖÉÄÉÎÇ ÐÏ×ÅÒ ÆÒÏÍ ÓÈÏÒÅ ÔÏ ÏÆÆÓÈÏÒÅ ÆÁÃÉÌÉÔÙ ɉÁÎÄ ÍÁÙ ÈÁÖÅ ÁÎ ÁÓÓÏÃÉÁÔÅÄ ÄÙÎÁÍÉÃ ÐÏ×ÅÒ 
ÃÁÂÌÅȟ ÉÆ ÁÎ ÏÆÆÓÈÏÒÅ ПÌÏÁÔÉÎÇ ÆÁÃÉÌÉÔÙɊȢ 4ÈÅ ÔÏÐÓÉÄÅÓ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎ ÅÑÕÉÐÍÅÎÔ ×ÉÌÌ ÉÎ ÔÈÅ ÆÏÒÍÅÒ ÃÁÓÅ 
ÂÅ ÌÏÃÁÔÅÄ ÏÎÓÈÏÒÅȢ 4ÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÍÁÒÉÎÅ ÐÏ×ÅÒ ÃÁÂÌÅȱ ÉÓ ÎÏÔ ÃÕÒÒÅÎÔÌÙ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÉÓ ÁÎÎÅØȢ
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ISO 14224:2016(E)

Equipment class — Level 6 Equipment type
Description Code Description Code
Subsea electrical power 
distribution

EP Single consumer without 
subsea step- down

SU

Single consumer with sub-
sea step- down

SD

Multiple consumer MC
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ISO 14224:2016(E)

Table A.99 — Equipment subdivision — Subsea electrical power distribution

Equipment 
unit

Subsea electrical power distribution

Subunit Topside power distribu-
tion equipment

Dynamic power cable a Static power cable b Subsea power distribution 
equipment j

Maintainable items (No subdivision) l Topside cable termination 
unit

Tension & motion compen-
sation equipment

Bend restrictor

"ÕÏÙÁÎÃÙ ÄÅÖÉÃÅ

J/I-tube seal

Stabilizer c

Subsea cable termination 
unit

-ÉÄÌÉÎÅ ÊÏÉÎÔ

Sheath/armour

HV power line

Fibre-optic line o

HV power line

Fibre-optic line o

&ÁÃÔÏÒÙ ÊÏÉÎÔ

/ÆÆÓÈÏÒÅ ÊÏÉÎÔ

Sheath/armour

Subsea cable termina-
tion unit

Topside cable termina-
tion unit h

Onshore cable termina-
tion unit

Bend restrictor

-ÉÄÌÉÎÅ ÊÏÉÎÔ

Subsea power connector n

Subsea switchgear e

Subsea power transformer g

Subsea penetrator f

3ÕÂÓÅÁ ÆÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒ d

3ÕÂÓÅÁ ÐÏ×ÅÒ ÊÕÍÐÅÒ Ê

Subsea UPS i

Control and monitoring m

a 3ÉÍÉÌÁÒ ÃÏÍÐÏÎÅÎÔÓ ÁÓ ÆÏÒ ÔÈÅ ÓÕÂÕÎÉÔ $ÙÎÁÍÉÃ ÕÍÂÉÌÉÃÁÌ ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ 3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȢ
b Similar components as for the Static umbilical Subunit for equipment class Subsea production control equipment class.
c Anchor clamp/anchorage is part of the stabilizer.
d .ÏÔÅ ÒÅÇÁÒÄÉÎÇ ÔÈÅ ÌÅÖÅÌ ÏÆ ÄÅÔÁÉÌÉÎÇȢ ! ÓÕÂÓÅÁ ÆÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒ ÉÎÃÌÕÄÅÓ ÓÕÂÓÅÁ ÐÅÎÅÔÒÁÔÏÒÓȟ ÁÎÄ ÃÁÎ ÃÏÎÔÁÉÎ ÃÏÎÔÁÃÔÏÒÓȢ (Ï×ÅÖÅÒȟ 
ÐÒÅÃÉÓÉÏÎ ÎÅÅÄÓ ÔÏ ÂÅ ÄÅÁÌÔ ×ÉÔÈ ÉÎ ÕÓÅ ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÏÒ ÅÓÔÉÍÁÔÉÏÎȢ 3ÕÂÓÅÁ ÆÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒ ÃÁÎ ÂÅ ÏÆ ÔÙÐÅ ȰÐÒÅÓÓÕÒÅ 
ÃÏÍÐÅÎÓÁÔÅÄȱ ÏÒ ȰÎÏÎȤÐÒÅÓÓÕÒÅ ÃÏÍÐÅÎÓÁÔÅÄȱȢ
e The maintainable item Switchgear will also include parts subsea protective devices.
f 3ÕÂÓÅÁ ÐÅÎÅÔÒÁÔÏÒÓ ÁÒÅ ÅÉÔÈÅÒ ÅÌÅÃÔÒÉÃÁÌ ɉ,6 ÐÏ×ÅÒȾÓÉÇÎÁÌɊȟ ÅÌÅÃÔÒÉÃÁÌ ɉ(6Ɋ ÏÒ ПÉÂÒÅȤÏÐÔÉÃ ÐÅÎÅÔÒÁÔÏÒÓȢ 4ÈÉÓ ÎÅÅÄÓ ÔÏ ÂÅ ÒÅПÌÅÃÔÅÄ ÆÏÒ 
ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁ ÏÎ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍ ÌÅÖÅÌȢ
g Note the difference between subsea transformer as maintainable item (Level 8) and topsides Power transformer  
(Equipment class – level 6, as given in A.2.4.2).
h !ÐÐÌÉÅÓ ÉÆ ÓÕÂÓÅÁ ÓÔÁÔÉÃ ÐÏ×ÅÒ ÃÁÂÌÅ ÔÉÅȤÂÁÃË ÔÏ ПÉØÅÄ ÉÎÓÔÁÌÌÁÔÉÏÎȢ
i 4ÈÉÓ -) ÍÁÙ ÂÅ ÇÉÖÅÎ ÆÕÒÔÈÅÒ ÓÐÅÃÉÁÌ ÄÅÔÁÉÌÅÄ ÁÔÔÅÎÔÉÏÎ ÉÎ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÏÒ ÅÓÔÉÍÁÔÉÏÎ ÂÙ ÕÓÉÎÇ !ÎÎÅØ !ȢςȢτȢρ 503Ȣ

Ê 3ÕÂÓÅÁ ÐÏ×ÅÒ ÊÕÍÐÅÒ ÉÎÓÉÄÅ ÔÈÅ ÓÕÂÕÎÉÔ Ȱ3ÕÂÓÅÁ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎ ÅÑÕÉÐÍÅÎÔȱ ÃÁÎ ÏÎÌÙ ÂÅ ÅÌÅÃÔÒÉÃÁÌ ɉ(6ɊȢ (Ï×ÅÖÅÒȟ ÉÎÓÉÄÅ ÁÎ ȰÏÖÅÒÁÌÌ 
ÓÕÂÓÅÁ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎ ÓÙÓÔÅÍȱȟ ÁÌÓÏ ,6 ÐÏ×ÅÒȾÓÉÇÎÁÌ ÊÕÍÐÅÒ ɉÂÅÉÎÇ ÅÌÅÃÔÒÉÃÁÌ ɉ,6 ÐÏ×ÅÒȾÓÉÇÎÁÌɊɊȟ ÏÒ ПÉÂÒÅȤÏÐÔÉÃ ÊÕÍÐÅÒ ÅØÉÓÔȢ 
4ÈÅÓÅ Ô×Ï ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ÁÐÐÅÁÒ ÉÎ ÔÈÅ ÔÁØÏÎÏÍÙ ÆÏÒ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱ ÉÎ Table A.87ȟ ÁÎÄ ÐÏÓÓÉÂÌÙ ÏÔÈÅÒÓ ×ÏÕÌÄ ÁÌÓÏ 
ÂÅ ÒÅÌÅÖÁÎÔȟ ÅȢÇȢ ÈÙÄÒÁÕÌÉÃȾÃÈÅÍÉÃÁÌ ÌÉÎÅÓ ÍÁÙ ÓÏÍÅÔÉÍÅÓ ÂÅ ÁÌÓÏ ÐÁÒÔ ÏÆ ÔÈÅ ÄÙÎÁÍÉÃ ÁÎÄ ÓÔÁÔÉÃ ÐÏ×ÅÒ ÃÁÂÌÅȢ 2ÁÔÈÅÒ ÔÈÁÎ ÉÎÔÒÏÄÕÃÉÎÇ 
more subunits in Table A.99, one can use those components (appearing in various subunits) in Table A.87 that is in this case relevant for 
ÓÕÂÓÅÁ ÐÏ×ÅÒ ÉÎ ÃÏÎÊÕÎÃÔÉÏÎ ×ÉÔÈ Á ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎȢ .ÏÔÅ ÁÌÓÏ ÔÈÁÔ ,6 ÐÏ×ÅÒȾÓÉÇÎÁÌ ÌÉÎÅÓ ÉÎ ÄÙÎÁÍÉÃ Ǫ ÓÔÁÔÉÃ ÕÍÂÉÌÉÃÁÌÓ ÁÒÅ ÎÏÔ 
ÐÁÒÔ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎȱȟ ÂÕÔ ÉÎ ÔÈÅ !ÎÎÅØ !ȢςȢφȢρ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱȢ )Æ ÓÕÂÓÅÁ ÐÏ×ÅÒ 
ÃÁÂÌÅ ÁÌÓÏ ÉÎÃÌÕÄÅÓ ɉÉÓ ÂÕÎÄÌÅÄ ×ÉÔÈɊ ÈÙÄÒÁÕÌÉÃȾÃÈÅÍÉÃÁÌ ÌÉÎÅÓ ÁÎÄ ÐÏ×ÅÒȾÓÉÇÎÁÌ ÌÉÎÅÓȟ ÉÔ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÏ ÒÅÇÉÓÔÅÒ ÄÁÔÁ ÏÎÔÏ ÔÈÅ ÓÕÂÓÅÁ 
power cable.
k 'ÅÎÅÒÁÌÌÙȟ ÉÔ ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÂÅ Á×ÁÒÅ ÏÆ ÔÈÁÔ ÓÏÍÅ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ɉÅȢÇȢ ÓÕÂÓÅÁ ÐÅÎÅÔÒÁÔÏÒ ÁÎÄ ÐÒÅÓÓÕÒÅ ÃÏÍÐÅÎÓÁÔÏÒɊ ÉÎ 3ÕÂÓÅÁ 
%0$ ÃÁÎ ÁÐÐÅÁÒ ÁÓ ÐÁÒÔÓ ɉ,ÅÖÅÌ ωɊ ÉÎ ÄÉÆÆÅÒÅÎÔ -)ÓȢ !ÔÔÅÎÔÉÏÎ ÔÏ ÔÈÉÓ ÍÁÔÔÅÒ ÉÓ ÎÅÅÄÅÄ ÉÎ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÅÓÔÉÍÁÔÉÏÎȢ 3ÕÂÓÅÁ 
contactor is for example not included as a maintainable item, as this would require also other components like current transformer, 
ÖÏÌÔÁÇÅ ÔÒÁÎÓÆÏÒÍÅÒ ÔÈÁÔ ÁÒÅ ÐÁÒÔ ÏÆ ÌÁÒÇÅÒ ÕÎÉÔÓ ÌÉËÅ Á ÓÕÂÓÅÁ ÆÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒ ÏÒ Á Ó×ÉÔÃÈÇÅÁÒ
l 4ÈÅ ÔÏÐÓÉÄÅ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎ ÅÑÕÉÐÍÅÎÔ ɉɕɊ ÉÓ ÎÏÔ ÆÕÒÔÈÅÒ ÓÕÂÄÉÖÉÄÅÄ ÁÓ ÉÔ ×ÉÌÌ ÂÅ ÃÏÖÅÒÅÄ ÂÙ ÏÔÈÅÒ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÄÅПÉÎÅÄ ÉÎ ÔÈÉÓ 
)ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ )Ô ÓÈÏÕÌÄ ÂÅ ÎÏÔÅÄ ÔÈÁÔ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ &ÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒ ɉÔÏÐÓÉÄÅÓ Ȥ ÒÅÆȢ !ȢςȢτȢτɊȱ ÁÎÄ 0Ï×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒ 
ɉÔÏÐÓÉÄÅÓȤ ÒÅÆ !ȢςȢτȢςɊ ÁÒÅ ÓÕÃÈ ÅÑÕÉÐÍÅÎÔ ɉɕɊȟ ÔÈÅ ÃÏÎПÉÇÕÒÁÔÉÏÎ ÏÆ ÐÏ×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒ ÄÅÐÅÎÄÓ ÏÎ ÉÆ ÓÕÂÓÅÁ ÐÏ×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒ ÉÓ ÕÓÅÄ 
subsea. Equipment class SwitchgeaÒ ɉ×ÈÉÃÈ ×ÏÕÌÄ ÉÎÃÌÕÄÅ ÔÏÐÓÉÄÅÓ ÐÒÏÔÅÃÔÉÖÅ ÄÅÖÉÃÅɊ ÉÓ ÁÌÓÏ ÐÁÒÔ ÏÆ ÓÕÃÈ ÅÑÕÉÐÍÅÎÔ ɉɕɊȢ )Î ÁÄÄÉÔÉÏÎȟ ÒÅÁÃ-
ÔÉÖÅ ÃÏÍÐÅÎÓÁÔÉÏÎ ÅÑÕÉÐÍÅÎÔ ×ÉÌÌ ÅØÉÓÔ ×ÈÅÎ ÌÏÎÇ ÓÕÂÓÅÁ ÐÏ×ÅÒ ÃÁÂÌÅ ÔÏ ÏÆÆÓÈÏÒÅ ÆÁÃÉÌÉÔÙ ÏÒ ÐÏ×ÅÒ ÄÉÒÅÃÔÌÙ ÆÒÏÍ ÓÈÏÒÅȢ
m The control and monitoring associated with subsea electric power distribution equipment is included in the subunit. This comes in 
addition to the local control and monitoring for e.g. subsea pumps – see A.2.6.4.
n 4ÈÅ 3ÕÂÓÅÁ ÐÏ×ÅÒ ÃÏÎÎÅÃÔÏÒ ÉÓ ÓÏÍÅÔÉÍÅÓ ÃÁÌÌÅÄ ÔÈÅ (6 ÃÏÎÎÅÃÔÏÒȟ ÁÎÄ ÃÁÎ ÂÅ ÄÒÙ ÏÒ ×ÅÔ ÍÁÔÅȢ .ÏÔÅ ÔÈÁÔ ÔÈÅ ÅÌÅÃÔÒÉÃÁÌ ɉ,6 ÐÏ×ÅÒȾÓÉÇ-
ÎÁÌɊȟ ÁÎÄ ПÉÂÒÅȤÏÐÔÉÃ ÃÏÎÎÅÃÔÏÒÓ ÕÓÅÄ ÆÏÒ 3ÕÂÓÅÁ 0Ï×ÅÒ $ÉÓÔÒÉÂÕÔÉÏÎ ÁÒÅ ÃÏÖÅÒÅÄ ÂÙ ÔÈÅÓÅ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ÉÎ 3ÕÂÕÎÉÔ Ȱ3ÕÂÓÅÁ ÄÉÓÔÒÉÂÕ-
ÔÉÏÎ ÍÏÄÕÌÅȱ ÉÎ ÔÈÅ ÔÁØÏÎÏÍÙ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱ ÉÎ Table A.87.
o $ÕÒÉÎÇ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÅÃÉÓÉÏÎ ÉÓ ÒÅÑÕÉÒÅÄ ÔÏ ÅÎÓÕÒÅ ÓÕÆПÉÃÉÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÃÁÐÔÕÒÅÄ ÅÎÁÂÌÉÎÇ ÄÉÆÆÅÒÅÎÔÉÁÔÉÏÎ ÂÅÔ×ÅÅÎ ÆÁÉÌÕÒÅÓ 
ÁÆÆÅÃÔÉÎÇ ÓÉÎÇÌÅ ПÉÂÒÅ ÁÎÄ ÆÁÉÌÕÒÅÓ ÁÆÆÅÃÔÉÎÇ ÍÕÌÔÉÐÌÅ ПÉÂÒÅÓȾÂÕÎÄÌÅ ÏÆ ПÉÂÒÅÓȢ
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ISO 14224:2016(E)

Name Description Unit or code list Priority
Transmission voltage a 0 – 9,999 kV High
Transmission power 0 – 99,999 kVA High
AC/DC AC

DC
AC/DC

Codes High

Transmission distance 0 - 999 km High
Number of power
consumers

0 - 99 # High

4ÙÐÅ ÏÆ ÐÏ×ÅÒ ÃÏÎÓÕÍÅÒÓ 4ÙÐÅ ÏÆ ÐÏ×ÅÒ ÃÏÎÓÕÍÅÒÓ Subsea pump, subsea compressor, subsea 
heater, subsea cooler

High

a Voltage is given in steps, as per IEC 60038:2009 (see below).

— LV < 1kV

— MV 1 to 35kV

— HV 35 to 230kV

— EHV above 230kV

4ÈÅ ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÏÉÌ Ǫ ÇÁÓ ÉÎÄÕÓÔÒÙ ÍÁÙ ÕÓÅ ÄÉÆÆÅÒÅÎÔ ÄÅПÉÎÉÔÉÏÎ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ %ØÔÒÁ (ÉÇÈ 6ÏÌÔÁÇÅ ɉ%(6Ɋȟ (ÉÇÈ 6ÏÌÔÁÇÅ 
(HV), Medium Voltage (MV) and Low Voltage (LV). Reference to IEC versus IEEE/ANSI needs to be considered here to know 
ÅȢÇȢ ÖÏÌÔÁÇÅ ÒÁÎÇÅ ÆÏÒ (6 ÁÓ ÔÈÅÙ ÍÁÙ ÂÅ ÃÁÔÅÇÏÒÉÚÅÄ ÄÉÆÆÅÒÅÎÔÌÙȢ &ÏÒ ÏÔÈÅÒ ÔÈÁÎ ÌÏ× ÖÏÌÔÁÇÅ ɉ,6Ɋȟ ÉȢÅȢ Є ρ+6 ÓÐÅÃÉÁÌ ÎÁÔÉÏÎÁÌ 
ÅÌÅÃÔÒÉÃÁÌ ÒÅÇÕÌÁÔÉÏÎÓ ×ÉÌÌ ÁÐÐÌÙ ÄÕÅ ÔÏ (3% ÒÅÁÓÏÎÓȢ

A.2.6.6 Subsea pressure vessels

Equipment class – Level 6 Equipment type
Description Code Description Code
Subsea pressure 
vessels

SV Coalescer CA
#ÙÃÌÏÎÅ CY
(ÙÄÒÏÃÙÃÌÏÎÅ HY
Scrubber SB
Separator SE
Slug catcher SC
Surge drum SD
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Table A.102 — Equipment subdivision — Subsea pressure vessels

Equipment
unit

Subsea pressure vessels

Subunit External items Internal items Control and monitor-
ing c

Miscellaneous

Maintainable items Protective structure
Support structure
Insulation
Connector
"ÏÄÙȾ3ÈÅÌÌ
Piping b

Valve, check
Valve, process isolation
6ÁÌÖÅȟ ÕÔÉÌÉÔÙ ÉÓÏÌÁÔÉÏÎ
Valve, other

Coalescer plates
"ÁÆПÌÅ ÐÌÁÔÅÓ
4ÒÁÙÓ
Vanes
Pads
Demister
Diverter
Grid plate
Heat coil
3ÁÎÄȤÔÒÁÐ ÓÙÓÔÅÍ
Distributor

Sensors a

Valve, control
Others

a 3ÕÂÓÅÁ ÓÅÎÓÏÒÓ ×ÏÕÌÄ ÁÌÓÏ ÂÅ ÃÏÖÅÒÅÄ ÉÎ ÔÈÅ 3ÕÂÕÎÉÔ Ȱ3ÅÎÓÏÒÓȱ ÆÏÒ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱ ɉ3ÅÅ 
Table A.87ɊȢ 3ÕÃÈ ÓÅÎÓÏÒ ×ÏÕÌÄ ÉÎÃÌÕÄÅ Ȱ-ÕÌÔÉÐÈÁÓÅ ÍÅÔÅÒÓȱȟ Ȱ/ÉÌ ÉÎ ×ÁÔÅÒȱ ÓÅÎÓÏÒȟ Ȱ7ÁÔÅÒ ÉÎ ÏÉÌȱ ÓÅÎÓÏÒ ÁÎÄ Ȱ&ÌÕÉÄ ÌÅÖÅÌ 
ÓÅÎÓÏÒȱȢ 3ÅÅ ÁÌÓÏ !ȢςȢυȢς )ÎÐÕÔ ÄÅÖÉÃÅÓ ×ÈÉÃÈ ÄÅÓÃÒÉÂÅ Á ÓÐÅÃÉПÉÃ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓȟ ÂÕÔ ÉÓ ÍÅÁÎÔ ÆÏÒ ÎÏÎȤÓÕÂÓÅÁ ÁÐÐÌÉÃÁÔÉÏÎÓȟ 
ÂÕÔ ÍÁÙ ÂÅ ÒÅÌÅÖÁÎÔ ÁÌÓÏ ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎȾÅÓÔÉÍÁÔÉÏÎȢ
b Hard pipe.
c #ÏÎÔÒÏÌ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇ ÆÏÒ Ȱ3ÕÂÓÅÁ ÐÒÅÓÓÕÒÅ ÖÅÓÓÅÌȱ ×ÉÌÌ ÂÅ ÓÉÍÉÌÁÒȟ ÂÕÔ ÓÏÍÅ×ÈÁÔ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÔÏÐÓÉÄÅÓȾÏÎÓÈÏÒÅ 
Ȱ0ÒÅÓÓÕÒÅ ÖÅÓÓÅÌȱ ɉÓÅÅ Table A.39Ɋȡ ,6 ÐÏ×ÅÒȾÓÉÇÎÁÌ ÊÕÍÐÅÒ ÁÎÄ ,6 ÐÏ×ÅÒȾÓÉÇÎÁÌ ÃÏÎÎÅÃÔÏÒ ×ÉÌÌ ÂÅ ÁÎÁÌÏÇÕÅ ÔÏ ×ÉÒÉÎÇ ÁÎÄ 
ÐÉÐÉÎÇȟ ÂÕÔ ÉÓ ÃÏÖÅÒÅÄ ÂÙ ÔÈÅ ÓÕÂÕÎÉÔ Ȱ3ÕÂÓÅÁ ÄÉÓÔÒÉÂÕÔÉÏÎ ÍÏÄÕÌÅȱ ɉ3ÅÅ Table A.87).
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ISO 14224:2016(E)

Name Description Unit or code list Priority
Equipment application Where used Oil processing, Condensate processing, 

'ÁÓ ɉÒÅȤɊÉÎÊÅÃÔÉÏÎ 'ÁÓ ÐÒÏÃÅÓÓÉÎÇȟ 'ÁÓ 
ÔÒÅÁÔÍÅÎÔȟ 7ÁÔÅÒ ɉÒÅȤɊÉÎÊÅÃÔÉÏÎȟ ,ÉÑÕÉÄȾÇÁÓ 
separation, Liquid/Gas/Solid separation

High

Retrievable 2ÅÔÒÉÅÖÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÓÕÂÓÅÁ ÐÒÅÓ-
sure vessel

Yes/No High

Fluid erosiveness #ÌÁÓÓÉÆÙ ÁÓ ÓÈÏ×Î Clean, benign , moderate, severe High
Fluid corrosiveness #ÌÁÓÓÉÆÙ ÁÓ ÓÈÏ×Î Neutral, Sweet, Sour High
Fluid(s) -ÁÉÎ ПÌÕÉÄ Gas/oil/water, gas/oil, gas/condensate, oil/

×ÁÔÅÒȟ ÏÉÌÙ ×ÁÔÅÒȟ ×ÁÔÅÒȾÇÌÙÃÏÌȟ ÍÅÔÈÁÎÏÌȟ 
chemicals

High

Liquid/gas boosting Yes/No Medium
Pressure - operating 3ÐÅÃÉÆÙ Pascal (bar) Medium
Design pressure 3ÐÅÃÉÆÙ Pascal (bar) High
Design temperature 3ÐÅÃÉÆÙ Degrees Celsius High
Temperature - operating 3ÐÅÃÉÆÙ Degrees Celsius Medium
Retention time 3ÐÅÃÉÆÙ Minutes Medium
Design throughput 3ÐÅÃÉÆÙ Sm3/d Medium
Size - diameter External Metres Medium
Size - length External Metres Medium
Orientation 3ÐÅÃÉÆÙ Horizontal, vertical, spherical Medium
"ÏÄÙ ÍÁÔÅÒÉÁÌ 3ÐÅÃÉÆÙ ÔÙÐÅ ÏÒ ÃÏÄÅ Free text Low
Sand production 3ÐÅÃÉÆÙ Yes/No Low
Emulsions 3ÐÅÃÉÆÙ Yes/No Low
(ÙÄÒÁÔÅ ÆÏÒÍÁÔÉÏÎ 3ÐÅÃÉÆÙ Yes/No Low
Wax formation 3ÐÅÃÉÆÙ Yes/No Low
Scale formation 3ÐÅÃÉÆÙ Yes/No Low
Asphaltenes 3ÐÅÃÉÆÙ Yes/No Low
./4% 4ÈÅ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁ ÆÏÒ Ȱ3ÕÂÓÅÁ ÐÒÅÓÓÕÒÅ ÖÅÓÓÅÌȱ ÉÓ ÓÉÍÉÌÁÒȟ ÂÕÔ ÁÌÓÏ ÓÏÍÅ×ÈÁÔ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÆÏÒ Á 
ÔÏÐÓÉÄÅÓȾÏÎÓÈÏÒÅ Ȱ0ÒÅÓÓÕÒÅ ÖÅÓÓÅÌ ɉ3ÅÅ Table A.40) due to that the pressure vessel is located at the seabed.

A.2.6.7 Subsea pipelines

3ÕÂÓÅÁ ÐÉÐÅÌÉÎÅ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÓÙÓÔÅÍ ÃÏÖÅÒÓȡ

ɂ ÅØÐÏÒÔ ÐÉÐÅÌÉÎÅ ÓÙÓÔÅÍÓ ÂÅÔ×ÅÅÎ ÓÕÂÓÅÁ ×ÅÌÌ ÆÁÃÉÌÉÔÉÅÓ ɉȰÅØÐÏÒÔ ÍÁÎÉÆÏÌÄȱɊ ÁÎÄ ÏÎÓÈÏÒÅ ÔÅÒÍÉÎÁÌȠ

ɂ ÅØÐÏÒÔ ÐÉÐÅÌÉÎÅ ÓÙÓÔÅÍÓ ÂÅÔ×ÅÅÎ ÏÆÆÓÈÏÒÅ ÐÒÏÃÅÓÓÉÎÇ ÆÁÃÉÌÉÔÉÅÓ ÁÎÄ ÏÔÈÅÒ ÏÆÆÓÈÏÒÅ ÐÒÏÃÅÓÓÉÎÇȾÅØÐÏÒÔ 
ÆÁÃÉÌÉÔÉÅÓ ɉÓÕÂÓÅÁ ÉÎÔÒÁȤПÉÅÌÄ ÐÉÐÅÌÉÎÅÓɊȠ

ɂ ÅØÐÏÒÔ ÐÉÐÅÌÉÎÅ ÓÙÓÔÅÍÓ ÂÅÔ×ÅÅÎ ÏÆÆÓÈÏÒÅ ÆÁÃÉÌÉÔÉÅÓ ÁÎÄ ÏÎÓÈÏÒÅ ÔÅÒÍÉÎÁÌȠ

ɂ ÉÎÔÅÒÃÏÎÔÉÎÅÎÔÁÌ ÅØÐÏÒÔ ÐÉÐÅÌÉÎÅÓȟ ÂÅÔ×ÅÅÎ ÏÎÓÈÏÒÅ ÔÅÒÍÉÎÁÌ ÁÎÄ ÁÎÏÔÈÅÒ ÏÎÓÈÏÒÅ ÔÅÒÍÉÎÁÌȠ

ɂ ÅØÐÏÒÔ ÌÉÎÅÓ ÔÏ ÏÆÆÓÈÏÒÅ ÏÆПÌÏÁÄÉÎÇ ÓÙÓÔÅÍÓȢ

4ÈÅ ÏÎÓÈÏÒÅ ÐÁÒÔ ÏÆ Á ÓÕÂÓÅÁ ÐÉÐÅÌÉÎÅ ÉÓ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÉÐÅÌÉÎÅÓȱȟ ÁÎÄ ÖÁÌÖÅÓ 
would be located subsea and/or onshore.

4ÈÅ ÉÎȤПÉÅÌÄ ПÌÏ×ÌÉÎÅÓ ɉ×ÉÔÈ ÅȢÇȢ ×ÅÌÌ ПÌÏ×ȟ ÉÎÊÅÃÔÉÏÎ ÇÁÓ ÏÒ ÉÎÊÅÃÔÉÏÎ ×ÁÔÅÒɊ ÂÅÔ×ÅÅÎ ÓÕÂÓÅÁ ×ÅÌÌÓ ÁÎÄ 
ÏÆÆÓÈÏÒÅ ÐÒÏÃÅÓÓÉÎÇ ÆÁÃÉÌÉÔÉÅÓȟ ÏÒ ÏÎÔÏ ȰÅØÐÏÒÔ ÍÁÎÉÆÏÌÄȱȟ ÁÒÅ ÃÏÖÅÒÅÄ ÂÙ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ 
ПÌÏ×ÌÉÎÅÓȱȢ
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ISO 14224:2016(E)

Equipment class – Level 6 Equipment type
Description Code Description Code
Subsea pipelines SL Flexible FL

Rigid RI
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ISO 14224:2016(E)

Table A.105 — Equipment subdivision — Subsea pipelines

Equipment
unit

Subsea pipelines

Subunit Pipe Heating system a Subsea Isolation 
Station (SIS) b

Onshore Isolation 
Station (OIS) b

Maintainable 
items

Coating external
Connector
Sealine
3ÁÆÅÔÙ ÊÏÉÎÔ
Flexible pipe spool
Rigid pipe spool
Valve, process isolation d

Subsea part
Topsides part

Structure - protective
Structure - support
Valve, process isolation c

6ÁÌÖÅȟ ÕÔÉÌÉÔÙ ÉÓÏÌÁÔÉÏÎ
Valve, check
Valve, control
Pig station e

Structure - protective
Structure - support
Valve f, process isolation
6ÁÌÖÅȟ ÕÔÉÌÉÔÙ ÉÓÏÌÁÔÉÏÎ
Valve, check
Valve, control
Pig station e

a  4ÈÅ ÈÅÁÔÉÎÇ ÓÙÓÔÅÍ ×ÏÕÌÄ ÎÏÒÍÁÌÌÙ ÎÏÔ ÁÐÐÌÙ ÆÏÒ ÌÏÎÇ ÄÉÓÔÁÎÃÅ ÐÉÐÅÌÉÎÅ ɉÔÒÕÎËÌÉÎÅɊ ÔÒÁÎÓÐÏÒÔ ÓÙÓÔÅÍÓȢ 
)Î ÇÅÎÅÒÁÌ ÈÅÁÔÉÎÇ ÓÙÓÔÅÍ ÉÓ ÕÓÅÄ ÉÎ ÉÎȤПÉÅÌÄ ПÌÏ×ÌÉÎÅÓ ÆÏÒ ÎÏÎȤÐÒÏÃÅÓÓÅÄ ×ÅÌÌ ПÌÏ×Ȣ
b  /ÎÓÈÏÒÅ ÉÓÏÌÁÔÉÏÎ ÓÙÓÔÅÍ ɉ/)3Ɋ ÉÓ ÔÈÅ ÌÁÎÄÆÁÌÌ ÖÁÌÖÅ ÓÔÁÔÉÏÎ ×ÈÅÒÅ ÔÈÅ ÓÕÂÓÅÁ ÐÉÐÅÌÉÎÅ ÅÎÄÓ ÉÎÔÏ ÔÈÅ 
onshore terminal. It will contain onshore process isolation valves that acts as important barriers. The subsea 
isolation station applies if there are subsea isolation valve(s) along the subsea pipeline routing. The SIS is a 
ÓÕÂÓÅÁ ÍÁÎÉÆÏÌÄ ÓÔÒÕÃÔÕÒÅ ɉÅȢÇȢ 0,%- Ȥ 0ÉÐÅÌÉÎÅ %ÎÄ -ÏÄÕÌÅɊ ×ÉÔÈ Á ÖÁÒÉÏÕÓ ÔÙÐÅ ÏÆ ÖÁÌÖÅÓ ÄÅÐÅÎÄÉÎÇ ÏÎ ÔÈÅ 
ÐÉÐÅÌÉÎÅ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅȢ 4ÈÅ ÖÁÌÖÅ ÄÅÓÉÇÎ ÃÌÁÓÓ ×ÉÌÌ ÔÙÐÉÃÁÌÌÙ ÖÁÒÙ ÆÏÒ ÔÈÅÓÅ ÖÁÌÖÅÓȢ
c  )Æ ÔÈÅ ÖÁÌÖÅ ÉÓ Á 3ÕÂÓÅÁ ÉÓÏÌÁÔÉÏÎ ÖÁÌÖÅ ɉ33)6Ɋȟ ÔÈÅ Ȱ6ÁÌÖÅ ÃÏÍÐÏÎÅÎÔ ÁÐÐÌÉÃÁÔÉÏÎȱ ÎÅÅÄÓ ÔÏ ÂÅ ÓÅÔ ÔÏ 
SSIV. SSIV is addressed in ISO 14723:2009, see also 3.6.4 in ISO/TR 12489:2013. It is sometimes called SIV. It is 
Á ÓÐÅÃÉПÉÃ ÔÙÐÅ ÏÆ ÐÒÏÃÅÓÓ ÉÓÏÌÁÔÉÏÎ ÖÁÌÖÅȢ
d  )Æ ÔÈÅ ÓÕÂÓÅÁ ÐÉÐÅÌÉÎÅ ÈÁÓ Á 4ȤÃÏÎÎÅÃÔÉÏÎȟ ÔÈÉÓ ×ÉÌÌ ÎÏÒÍÁÌÌÙ ÃÏÎÔÁÉÎÓ ÖÁÌÖÅÓȢ 4ÈÅ ÖÁÌÖÅ ÄÅÓÉÇÎ ÃÌÁÓÓ 
ÍÁÙ ÖÁÒÙȢ
e  4ÈÅ ÐÉÐÅÌÉÎÅ ×ÉÌÌ ÎÏÒÍÁÌÌÙ ÂÅ ÓÕÂÊÅÃÔ ÔÏ ÐÉÇÇÉÎÇȟ ÁÎÄ ÔÈÅ ÁÓÓÏÃÉÁÔÅÄ ÐÉÇ ÌÁÕÎÃÈÅÒ ÁÎÄ ÐÉÇ ÒÅÃÅÉÖÅÒ 
(includes various components) will be located in either end of the pipeline, e.g. subsea, topsides or onshore. The 
ÐÉÇ ÓÔÁÔÉÏÎ ÍÁÙ ÁÌÓÏ ÂÅ ÐÁÒÔ ÏÆ ÔÈÅ 3ÕÂÕÎÉÔ Ȱ2ÉÓÅÒ ÂÁÓÅȱ ÉÎ ÔÈÅ %ÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ2ÉÓÅÒÓȱȢ
f  6ÁÌÖÅÓ ÈÁÖÅ Á ËÅÙ ÂÁÒÒÉÅÒ ÆÕÎÃÔÉÏÎ ÉÎ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÉÐÅÌÉÎÅÓȱ ÁÎÄ ÁÒÅ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ 
×ÉÔÈÉÎ Á ÓÕÂÕÎÉÔȢ )Ô ÉÓ ÈÏ×ÅÖÅÒ ÐÏÓÓÉÂÌÅ ÔÏ ÕÓÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ6ÁÌÖÅÓȱ ɉ!ȢςȢυȢτɊ ÉÆ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÉÎ ÍÏÒÅ 
ÄÅÐÔÈ ÆÏÒ ÄÒÙ ÖÁÌÖÅÓ ÉÓ ÎÅÅÄÅÄȢ

Name Description Unit or code list Priority
Application #ÌÁÓÓÉÆÙ Subsea to onshore

3ÕÂÓÅÁ ÉÎÔÒÁȤПÉÅÌÄ
Offshore facilities to onshore
Intercontinental export pipelines
%ØÐÏÒÔ ÌÉÎÅÓ ÔÏ ÏÆПÌÏÁÄÉÎÇ

High

4ÙÐÅ #ÌÁÓÓÉÆÙ 0ÒÏÄÕÃÔÉÏÎȟ ÉÎÊÅÃÔÉÏÎ
Maximum water depth 3ÐÅÃÉÆÙ Metres Medium
Pipeline length - Metres High
Pipeline diameter Nominal outer diameter (OD) Millimetre Medium
Fluid conducted - Oil, gas, condensate, oil and gas, gas 

and condensate, oil/gas/water, CO2
High

a .ÏÔÅ ÔÈÁÔ ÁÓ ÐÅÒ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢφȢτ 33)6 ÃÁÎ ÂÅ ÅÉÔÈÅÒ ÁÎ ÁÃÔÕÁÔÅÄ ÖÁÌÖÅ ɉÅȢÇȢ ÒÅÍÏÔÅÌÙ ÃÏÎÔÒÏÌÌÅÄ ÓÕÂÓÅÁ 
ÖÁÌÖÅɊ ÏÒ ÎÏÎȤÁÃÔÕÁÔÅÄ ÖÁÌÖÅ ɉÅȢÇȢ ÓÕÂÓÅÁ ÃÈÅÃË ÖÁÌÖÅɊȢ 4ÈÅ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ ÆÏÒ ÔÈÅ ÓÕÂÓÅÁ ÐÉÐÅÌÉÎÅ ÖÁÌÖÅÓ ×ÉÌÌ ÂÅ ÃÏÖÅÒÅÄ 
ÂÙ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱȟ ÅȢÇȢ ÓÔÁÔÉÃ ÕÍÂÉÌÉÃÁÌ ÁÎÄ ÓÕÂÓÅÁ ÃÏÎÔÒÏÌ ÍÏÄÕÌÅȟ ÐÌÕÓ ÔÏÐÓÉÄÅÓ ÃÏÎÔÒÏÌ 
equipment (see A.2.6.1).
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ISO 14224:2016(E)

Name Description Unit or code list Priority
Pipeline buried 3ÐÅÃÉÆÙ ÉÆ ÐÁÒÔ ÏÒ ÅÎÔÉÒÅ ÐÉÐÅÌÉÎÅ 

is buried.
Yes/No High

Number of T-connections 3ÐÅÃÉÆÙ Number Medium
(ÅÁÔÉÎÇ ÓÙÓÔÅÍ - Yes/No High
Fluid corrosiveness #ÌÁÓÓÉÆÙ Clean

Benign
Moderate
Severe

High

Fluid erosiveness #ÌÁÓÓÉÆÙ Clean
Benign
Moderate
Severe

Medium

Pressure – design Design pressure Pascal (bar) High
Pressure – operating Operating pressure Pascal (bar) Medium
Temperature – design Design temperature Degrees Celsius Medium
Valve application Pipeline valve function Pipeline isolation

SSIV a
High

Valve design class 4ÙÐÅ ÏÆ ÐÉÐÅÌÉÎÅ ÖÁÌÖÅ ÄÅÓÉÇÎ 3ÉÄÅȤÅÎÔÒÙ ÂÁÌÌȟ ÔÏÐȤÅÎÔÒÙ ÂÁÌÌȟ ÄÏÕÂÌÅ 
expanding gate (DEG), slab gate, 
wedge gate, check

High

Valve actuation #ÌÁÓÓÉÆÙ (ÙÄÒÁÕÌÉÃȟ %ÌÅÃÔÒÉÃÁÌȟ -ÁÎÕÁÌ High
Valve location 3ÐÅÃÉÆÙ ÌÏÃÁÔÉÏÎ ÏÆ ÐÉÐÅÌÉÎÅ ÖÁÌÖÅÓ Subsea, topside, landfall/ onshore High
Valve fail-safe position Fail-safe-position Fail-open, Fail-close, Fail-as-is High
a .ÏÔÅ ÔÈÁÔ ÁÓ ÐÅÒ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢφȢτ 33)6 ÃÁÎ ÂÅ ÅÉÔÈÅÒ ÁÎ ÁÃÔÕÁÔÅÄ ÖÁÌÖÅ ɉÅȢÇȢ ÒÅÍÏÔÅÌÙ ÃÏÎÔÒÏÌÌÅÄ ÓÕÂÓÅÁ 
ÖÁÌÖÅɊ ÏÒ ÎÏÎȤÁÃÔÕÁÔÅÄ ÖÁÌÖÅ ɉÅȢÇȢ ÓÕÂÓÅÁ ÃÈÅÃË ÖÁÌÖÅɊȢ 4ÈÅ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ ÆÏÒ ÔÈÅ ÓÕÂÓÅÁ ÐÉÐÅÌÉÎÅ ÖÁÌÖÅÓ ×ÉÌÌ ÂÅ ÃÏÖÅÒÅÄ 
ÂÙ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱȟ ÅȢÇȢ ÓÔÁÔÉÃ ÕÍÂÉÌÉÃÁÌ ÁÎÄ ÓÕÂÓÅÁ ÃÏÎÔÒÏÌ ÍÏÄÕÌÅȟ ÐÌÕÓ ÔÏÐÓÉÄÅÓ ÃÏÎÔÒÏÌ 
equipment (see A.2.6.1).

A.2.6.8 Subsea valve issues

In this International Standard, it is distinguished between the valves used on subsea equipment and 
the topside valves, such as used on Surface wellheads and X-mas trees. The collection of RM data for 
ÔÈÅ ÓÕÂÓÅÁ ÖÁÌÖÅÓ ÓÈÏÕÌÄ ÒÅПÌÅÃÔ ÔÈÅ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÔÈÅ ÖÁÌÖÅÓ ÂÁÓÅÄ ÏÎ ÔÈÅ ÓÏȤÃÁÌÌÅÄ ÖÁÌÖÅ ÄÅÓÉÇÎ 
ÃÌÁÓÓ ɉÉȢÅȢ ÔÙÐÅ ÏÆ ÖÁÌÖÅȠ ÃÏÒÒÅÓÐÏÎÄÓ ÔÏ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅ ÉÎ Table A.77) and the valve application (i.e. the 
function of the valve). Examples of subsea valve applications are given below:

ɂ &ÌÏ×ÌÉÎÅ ÉÓÏÌÁÔÉÏÎȡ 3ÕÂÓÅÁ ÖÁÌÖÅÓ ×ÈÉÃÈ ÉÓÏÌÁÔÅÓ ÉÎПÉÅÌÄ ПÌÏ×ÌÉÎÅ ÓÙÓÔÅÍȟ Å ȢÇȢ Á ÖÁÌÖÅ ÌÏÃÁÔÅÄ ÏÎ Á 
PLEM or a T-connection.

ɂ -ÁÎÉÆÏÌÄ ÉÓÏÌÁÔÉÏÎȡ 3ÕÂÓÅÁ ÖÁÌÖÅ ÌÏÃÁÔÅÄ ÏÎ Á ÐÒÏÄÕÃÔÉÏÎȾÉÎÊÅÃÔÉÏÎ ÍÁÎÉÆÏÌÄ ÁÎÄ ×ÈÉÃÈ ÈÁÓ Á ÂÁÒÒÉÅÒ 
function, e.g. a branch valve or a header valve.

ɂ 0ÉÐÅÌÉÎÅ ÉÓÏÌÁÔÉÏÎȡ 6ÁÌÖÅÓ ×ÈÉÃÈ ÉÓÏÌÁÔÅÓ ÔÈÅ ÐÉÐÅÌÉÎÅ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÓÙÓÔÅÍȟ ÁÎÄ ÖÁÌÖÅÓ ÃÏÕÌÄ ÂÅ 
located subsea or onshore.

ɂ ()003ȡ 3ÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢφȢσȢ

ɂ 33)6ȡ 3ÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢφȢτȢ
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A.2.7 Well completion

6ÁÌÖÅÓ ÕÓÅÄ ÏÎ ×ÅÌÌ ÃÏÍÐÌÅÔÉÏÎ ÅÑÕÉÐÍÅÎÔ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ÓÐÅÃÉПÉÃ ÖÁÌÖÅÓ ×ÉÔÈÉÎ ÔÈÅ ÔÁØÏÎÏÍÙ 
examples shown in this equipment class. Valves used on surface wellhead and X-mas trees are 
considered as topside valves (see A.2.5.4).

A.2.7.1 Item categories

7ÅÌÌ ÃÏÍÐÌÅÔÉÏÎ ÅÑÕÉÐÍÅÎÔ ÉÎ ÔÈÉÓ ÃÏÎÔÅØÔ ÒÅÆÅÒÓ ÔÏ ÅÑÕÉÐÍÅÎÔ ÂÅÌÏ× ×ÅÌÌÈÅÁÄ ÌÅÖÅÌȢ !ÌÌ ÍÁÊÏÒ 
completion equipment items are included, from tubing hanger at the top end to equipment at the bottom 
of the well.

4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÓÕÂÕÎÉÔÓ ÁÒÅ ÄÅПÉÎÅÄ ÆÏÒ ×ÅÌÌȤÃÏÍÐÌÅÔÉÏÎ ÅÑÕÉÐÍÅÎÔȡ

a) Casing

The casing subunit is included to store information on individual casing string maintainable items and 
associated casing failures. The casing maintainable items represent full lengths of individual casing 
sections and do not represent individual items threaded into the casing string. Sealing elements that 
ÁÒÅ ÄÅÓÉÇÎÅÄ ÔÏ ÓÅÁÌ ÏÆÆ ÁÇÁÉÎÓÔ ÌÅÁËÁÇÅ ÏÆ ÈÙÄÒÏÃÁÒÂÏÎÓ ÂÅÔ×ÅÅÎ ÔÈÅ ÖÁÒÉÏÕÓ ÓÅÃÔÉÏÎÓ ÏÆ ÃÁÓÉÎÇ ÓÔÒÉÎÇ 
(casing pack-offs) are not included. Also included in the casing subunit are maintainable items which 
ÁÒÅ ÓÅÔ ÉÎÓÉÄÅ ÔÈÅ ×ÅÌÌÂÏÒÅ ÔÏ ÉÓÏÌÁÔÅ ÔÈÅ ×ÅÌÌÂÏÒÅ ÆÒÏÍ ÐÏÔÅÎÔÉÁÌ ÌÅÁËÁÇÅÓ ÏÆ ×ÅÌÌ ÅÆПÌÕÅÎÔÓ ÁÎÄ ×ÈÉÃÈ 
ÃÏÖÅÒ ÔÈÅ ÅÎÔÉÒÅ ×ÅÌÌÂÏÒÅȢ #ÁÓÉÎÇ ÅØÔÅÒÎÁÌ ÃÅÍÅÎÔ ÁÎÄ ÏÒ ÏÔÈÅÒ ÍÁÔÅÒÉÁÌ ×ÈÉÃÈ ÉÓ ÓÅÔ ÃÁÓÉÎÇ ÅØÔÅÒÎÁÌÌÙ ÔÏ 
ÉÓÏÌÁÔÅ ÁÇÁÉÎÓÔ ПÌÏ× ÏÆ ×ÅÌÌ ÅÆПÌÕÅÎÔÓȾÆÏÒÍÁÔÉÏÎ ПÌÕÉÄÓ ÉÓ ÁÌÓÏ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ÃÁÓÉÎÇ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓȢ

b) Completion string

#ÏÍÐÌÅÔÉÏÎ ÓÔÒÉÎÇ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ÁÒÅ ÄÅПÉÎÅÄ ÁÓ ÉÔÅÍÓ ÔÈÁÔ ÁÒÅ ÁÌÌ ÉÎÔÅÇÒÁÌ ÐÁÒÔÓ ÏÆ ÔÈÅ ÃÏÎÄÕÉÔ 
ɉȰÓÔÒÉÎÇȱɊ ÕÓÅÄ ÆÏÒ ÐÒÏÄÕÃÔÉÏÎ ÏÒ ÉÎÊÅÃÔÉÏÎ ÏÆ ×ÅÌÌ ÅÆПÌÕÅÎÔÓȢ 4ÈÅ ÓÔÒÉÎÇ ÉÓ ÂÕÉÌÔ ÂÙ ÓÃÒÅ×ÉÎÇ ÔÏÇÅÔÈÅÒ Á 
ÖÁÒÉÅÔÙ ÏÆ ÅÑÕÉÐÍÅÎÔ ÓÕÂÕÎÉÔÓȢ

c) Insert

The insert subunit consists of maintainable items which can be attached (set) inside the completion 
ÓÔÒÉÎÇȢ ! ÔÙÐÉÃÁÌ ÅØÁÍÐÌÅ ÉÓ ÔÈÅ ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ Á ÌÏÃË ÁÎÄ ×ÉÒÅÌÉÎÅȤÒÅÔÒÉÅÖÁÂÌÅ ÄÏ×ÎÈÏÌÅ ÓÁÆÅÔÙ ÖÁÌÖÅ 
ÓÅÔ ÉÎÓÉÄÅ Á ÓÁÆÅÔÙ ÖÁÌÖÅ ÎÉÐÐÌÅȢ

d) Downhole power/control/monitoring

The downhole control/power/monitoring subunit consists of maintainable items which are used to 
provide power, control or monitoring functions to maintainable item(s) which are categorized under 
other well completion subunit(s).
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Table A.107 — Equipment subdivision — Downhole well completion

Equipment 
unit

Downhole well completion

Subunit Casing Completion string Insert Downhole power/
control/monitoring

Maintainable 
items

Casing
Cement
Casing hanger
Liner
Liner hanger
Liner hanger/packer
Permanent bridge plug

Tubing hanger
Tubing
Flow coupling
TR-SCSSV a

!ÎÎÕÌÕÓ ÓÁÆÅÔÙ ÖÁÌÖÅ
Sliding sleeve
)ÎПÌÏ× ÃÏÎÔÒÏÌ ÄÅÖÉÃÅ
Electrical submersible 
pump b

(ÙÄÒÁÕÌÉÃÁÌ ÓÕÂÍÅÒÓÉÂÌÅ 
pump
Sidepocket mandrel
)ÎПÌÏ× ÃÏÎÔÒÏÌ ÖÁÌÖÅ
3ÅÁÌ ÁÓÓÅÍÂÌÙ
Permanent gauge
Production packer
Downhole packer/hanger
Autonomous control de-
vice (AICD)
Nipple for wireline SCSSV
Fracturing sleeve
Fracturing plug

Gas lift valve (GLV) c

$ÕÍÍÙ ',6
WR-SCSSV a

WR Bridge plug
#ÈÅÍÉÃÁÌ ÉÎÊÅÃÔÉÏÎ ÖÁÌÖÅ

E lec t r ic-con nec t or, 
downhole gauge
Electric-connector, tub-
ing hanger
Downhole control module
(ÙÄÒÁÕÌÉÃ ÃÏÎÔÒÏÌ ÌÉÎÅ
Wellhead penetrator
Hanger penetrator
Packer penetrator
Power cable
Signal/instrument cable

a 4ÈÉÓ ÅÑÕÉÐÍÅÎÔ ÉÓ ÁÌÓÏ ÄÅПÉÎÅÄ ÁÓ Á ÓÅÐÁÒÁÔÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ$(36ȱ ɀ ÓÅÅ !ȢςȢχȢυȢ
b 4ÈÉÓ ÅÑÕÉÐÍÅÎÔ ÉÓ ÁÌÓÏ ÄÅПÉÎÅÄ ÁÓ Á ÓÅÐÁÒÁÔÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ%30ȱ ɀ ÓÅÅ !ȢςȢχȢφȢ
c Note relation to ISO 16530-1:—, Annex S.

Name Description Unit or code list Priority
Manufacturer a 3ÐÅÃÉÆÙ Text High
Model name a Give unique item model designation 3ÐÅÃÉÆÙ High
Manufacturers part num-
ber a

0ÒÏÖÉÄÅ ÉÄÅÎÔÉПÉÅÒ ×ÈÉÃÈ ÕÎÉÑÕÅÌÙ ÉÄÅÎÔÉПÉÅÓ 
equipment with identical design attributes

Text/numeric High

Serial number a 0ÒÏÖÉÄÅ ÓÅÒÉÁÌ ÎÕÍÂÅÒ ×ÈÉÃÈ ÕÎÉÑÕÅÌÙ ÉÄÅÎÔÉПÉÅÓ 
equipment (on a per equipment basis)

Text High/medium

Nominal size 3ÐÅÃÉÆÙ ÎÏÍÉÎÁÌ ÓÉÚÅ ɉÓÉÚÅ ÃÌÁÓÓɊ ÏÆ ÅÑÕÉÐÍÅÎÔ mm or feet Medium
Length 0ÒÏÖÉÄÅ ÌÅÎÇÔÈ ÆÏÒ ÁÎÙ ÔÕÂÕÌÁÒ ÅÑÕÉÐÍÅÎÔ Meters or feet High
a -ÁÎÕÆÁÃÔÕÒÅÒ ÐÁÒÔ ÎÕÍÂÅÒ ÁÎÄ ÓÅÒÉÁÌ ÎÕÍÂÅÒ ÒÅПÌÅÃÔ ÉÎ ÍÏÒÅ ÄÅÔÁÉÌ ÔÈÅ ÕÎÉÑÕÅ ÅÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ 
mentioned in Table 5. Manufacturer and model name are also included in Table 5.
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Name Description Unit or code list Priority
Setting Depth Provide setting depth as measured depth (MD) 

ÁÎÄ ÔÒÕÅ ÖÅÒÔÉÃÁÌ ÄÅÐÔÈ ɉ46$Ɋ ÒÅÌÁÔÉÖÅ ÔÏ ÒÏÔÁÒÙ 
ËÅÌÌÙ ÂÕÓÈÉÎÇ ɉ2+"Ɋ ÆÏÒ ÁÌÌ ÅÑÕÉÐÍÅÎÔ ×ÉÔÈ Á 
well barrier element function

Meters or feet High

-ÅÔÁÌ ÔÙÐÅ 3ÐÅÃÉÆÙ ÍÅÔÁÌ ÔÙÐÅ ÕÓÅÄ ÆÏÒ ÅÑÕÉÐÍÅÎÔȭÓ ПÌÏ× 
exposed parts

3ÐÅÃÉÆÙ Medium

%ÌÁÓÔÏÍÅÒ ÔÙÐÅ 3ÐÅÃÉÆÙ ÅÌÁÓÔÏÍÅÒ ÔÙÐÅ ÒÅÌÅÖÁÎÔ ÅÑÕÉÐÍÅÎÔȭÓ 
with packer/sealing element

3ÐÅÃÉÆÙ Medium

Working pressure Maximum designed working pressure Bar or psi High
Working temperature Maximum designed working pressure Degrees C or F High
a -ÁÎÕÆÁÃÔÕÒÅÒ ÐÁÒÔ ÎÕÍÂÅÒ ÁÎÄ ÓÅÒÉÁÌ ÎÕÍÂÅÒ ÒÅПÌÅÃÔ ÉÎ ÍÏÒÅ ÄÅÔÁÉÌ ÔÈÅ ÕÎÉÑÕÅ ÅÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ 
mentioned in Table 5. Manufacturer and model name are also included in Table 5.

!Î ÅØÁÍÐÌÅ ÏÆ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÆÏÒÍÁÔ ×ÉÔÈ ÁÓÓÏÃÉÁÔÅÄ ÄÁÔÁ ПÉÅÌÄ ÄÅПÉÎÉÔÉÏÎÓ ÁÎÄ ÒÅÇÉÓÔÒÁÔÉÏÎ ÁÌÔÅÒÎÁÔÉÖÅÓ 
ÉÓ ÓÈÏ×Î ÆÏÒ $Ï×ÎÈÏÌÅ ÓÁÆÅÔÙ ÖÁÌÖÅÓ ÉÎ !ȢςȢχȢυȢ

A.2.7.3 Shale gas and shale oil completion

Table A.107 contains general completion equipment. This equipment is also applicable for shale gas/oil 
completions.

A.2.7.4 SAGD completion

Table A.107 contains general completion equipment. This equipment is also applicable for SAGD 
ɉ3ÔÅÁÍ !ÓÓÉÓÔÅÄ 'ÒÁÖÉÔÙ $ÒÁÉÎÁÇÅɊ ÃÏÍÐÌÅÔÉÏÎÓȢ 'ÕÉÄÅÌÉÎÅÓ ÆÏÒ ÅÖÁÌÕÁÔÉÎÇ ÃÁÓÉÎÇ ÃÏÎÎÅÃÔÉÏÎÓ ÆÏÒ ÈÉÇÈȤ
ÔÅÍÐÅÒÁÔÕÒÅ ÐÏÓÔȤÙÉÅÌÄ ÁÐÐÌÉÃÁÔÉÏÎÓ ɉÓÕÃÈ ÁÓ 3!'$Ɋ ÁÒÅ ÇÉÖÅÎ ÉÎ 4ÈÅÒÍÁÌ 7ÅÌÌ #ÁÓÉÎÇ #ÏÎÎÅÃÔÉÏÎ 
Evaluation Protocol (TWCCEP) in ISO/PAS 12835:2013.

A.2.7.5 Downhole safety valves (DHSV)

4ÈÉÓ ÖÁÌÖÅ ÉÓ ÁÖÁÉÌÁÂÌÅ ÉÎ Ô×Ï ÍÁÉÎ ÔÙÐÅÓȡ

ÁɊ ÔÕÂÉÎÇȤÒÅÔÒÉÅÖÁÂÌÅ ÉÎÓÔÁÌÌÅÄ ÁÓ ÁÎ ÉÎÔÅÇÒÁÌ ÐÁÒÔ ÏÆ ÔÈÅ ÔÕÂÉÎÇȾÃÏÍÐÌÅÔÉÏÎ ÓÔÒÉÎÇȠ

b) wireline-retrievable run on wireline toolstring for installation inside the tubing/completion string, 
ÓÅÔ ÉÎ Á ÄÅÄÉÃÁÔÅÄ ÌÁÎÄÉÎÇ ÎÉÐÐÌÅȾÐÒÏПÉÌÅȢ

!Î ÅØÁÍÐÌÅ ÏÆ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÆÏÒÍÁÔ ×ÉÔÈ ÁÓÓÏÃÉÁÔÅÄ ÄÁÔÁ ПÉÅÌÄ ÄÅПÉÎÉÔÉÏÎÓ ÁÎÄ ÒÅÇÉÓÔÒÁÔÉÏÎ ÁÌÔÅÒÎÁÔÉÖÅÓ 
ÉÓ ÓÈÏ×Î ÆÏÒ $Ï×ÎÈÏÌÅ ÓÁÆÅÔÙ ÖÁÌÖÅÓ ÂÅÌÏ×Ȣ

Table A.109 — Tubing-retrievable, surface-controlled subsurface safety valve (TR-SCSSV)

Item: Tubing safety valve (TR) Category: String item Priority
Name Description Unit or code list
Model Give unique item model 

designation
Characters High

Part number (operator) — — Medium
Part number (manuf.) — — High
Manufacturer — !ÌÌ ÍÁÊÏÒ ÏÉÌПÉÅÌÄ ÅÑÕÉÐÍÅÎÔ ÍÁÎÕÆÁÃÔÕÒÅÒÓ High
Effective length ,ÅÎÇÔÈ ÏÃÃÕÐÉÅÄ ÂÙ ÔÈÅ ÉÔÅÍ ÉÎ 

the string, exclusive of pin/box
Metres High
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Item: Tubing safety valve (TR) Category: String item Priority
Name Description Unit or code list
6ÁÌÖÅ ÔÙÐÅ — Tubing-retrievable

Tubing-retrievable with wireline-retrievable brain
Other
Unknown

Medium

Closure principle — Ball
Flapper (conventional)
Flapper (curved)
Poppet
Other
Unknown

Medium

6ÁÌÖÅ ÃÏÎПÉÇÕÒÁÔÉÏÎ — Single valve (s.v.)
3ÉÎÇÌÅ ÖÁÌÖÅ ×ÉÔÈ ÉÎÓÅÒÔ ÃÁÐÁÂÉÌÉÔÙ ×ÉÔÈÉÎ ÖÁÌÖÅ
Single valve with separate nipple/control line for 
insert valves
5ÐÐÅÒ ÖÁÌÖÅ ÉÎ ȰÈÏÔȱ ÂÁÃËÕÐ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ
,Ï×ÅÒ ÖÁÌÖÅ ÉÎ ȰÈÏÔȱ ÂÁÃËÕÐ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ
5ÐÐÅÒ ÖÁÌÖÅ ÉÎ ȰÃÏÌÄȱ ÂÁÃËÕÐ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ
,Ï×ÅÒ ÖÁÌÖÅ ÉÎ ȰÃÏÌÄȱ ÂÁÃËÕÐ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ
5ÐÐÅÒ ÖÁÌÖÅ ÉÎ ÈÙÂÒÉÄ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ

Low

Equalizing feature — With equalizing feature
Without equalizing feature
Unknown

Low

Nominal size — — High
Maximum OD — — Medium
Minimum ID — — Medium
Pressure rating — — Low
0ÉÓÔÏÎ ÔÙÐÅ — Rod

Concentric
Rod and concentric
Other
Unknown

High

Number of pistons Total number of pistons in 
valve.

Numeric Low

Number of control lines Total number of control lines 
attached to valve

Numeric Low
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Item: Tubing safety valve (TR) Category: String item Priority
Name Description Unit or code list
3ÅÃÏÎÄÁÒÙ ÃÏÎÔÒÏÌ ÌÉÎÅ 
function

— Not installed
Balance line
Permanent lockout
4ÅÍÐÏÒÁÒÙ ÌÏÃËÏÕÔ
Normal operation
Other
Unknown

Low

3ÅÁÌ ÃÏÎПÉÇÕÒÁÔÉÏÎ ÁÎÄ 
ÔÙÐÅ

$ÅÓÃÒÉÂÅ ÃÏÎПÉÇÕÒÁÔÉÏÎ ÁÎÄ 
ÍÁÔÅÒÉÁÌÓ ÕÓÅÄ ÉÎ ÄÙÎÁÍÉÃ 
and static seals

#ÈÁÒÁÃÔÅÒ ПÉÅÌÄ Low

Material spec. for
     — closure device
     — seat
     ɂ ПÌÏ×ÔÕÂÅȾÐÉÓÔÏÎ

Material used for the most 
ÖÉÔÁÌ ÖÁÌÖÅ ÐÁÒÔÓȢ Ȭ3ÅÁÔȭ ÈÅÒÅ 
means seat for closure device.

Code list of metallic materials High

Control principle — (ÙÄÒÁÕÌÉÃ
(ÙÄÒÁÕÌÉÃ ×ÉÔÈ ÎÉÔÒÏÇÅÎ ÃÈÁÒÇÅ ÁÓ ÁÄÄȤÏÎ 
power source
(ÙÄÒÁÕÌÉÃ ×ÉÔÈ ÂÁÌÁÎÃÅ ÌÉÎÅ ÆÏÒ ÄÅÅÐ ÓÅÔÔÉÎÇ
Electromagnetic with downhole power source
Solenoid-operated with electric cable
Other
Unknown

Medium

Remarks — #ÈÁÒÁÃÔÅÒ ПÉÅÌÄ Low

Table A.110 — Wireline-retrievable (WR) type DHSV/WR-SCSSV

Item: Downhole safety valve (WR) Category: Inserted item Priority
Name Description Unit or code list
Model a Give unique item model 

designation
Characters (25) High

Part number (operator) — — Medium
Part number (manuf.) a — — High
Manufacturer a — !ÌÌ ÍÁÊÏÒ ÏÉÌПÉÅÌÄ ÅÑÕÉÐÍÅÎÔ ÍÁÎÕÆÁÃÔÕÒÅÒÓ High
Length — Metres High
Closure principle — Ball

Flapper (conventional)
Flapper (curved)
Poppet
Other
Unknown

Medium

a -ÁÎÕÆÁÃÔÕÒÅÒ ÐÁÒÔ ÎÕÍÂÅÒ ÁÎÄ ÓÅÒÉÁÌ ÎÕÍÂÅÒ ÒÅПÌÅÃÔ ÉÎ ÍÏÒÅ ÄÅÔÁÉÌ ÔÈÅ ÕÎÉÑÕÅ ÅÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ 
mention in Table 5. Manufacturer and model name is also included in Table 5.
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Item: Downhole safety valve (WR) Category: Inserted item Priority
Name Description Unit or code list
6ÁÌÖÅ ÃÏÎПÉÇÕÒÁÔÉÏÎ — Single valve (s.v)

3ÉÎÇÌÅ ÖÁÌÖÅ ×ÉÔÈ ÉÎÓÅÒÔ ÃÁÐÁÂÉÌÉÔÙ ×ÉÔÈÉÎ ÖÁÌÖÅ
Single v. with sep. nipple/contr.l. for insert v.
5ÐÐÅÒ ÖÁÌÖÅ ÉÎ ȰÈÏÔȱ ÂÁÃËÕÐ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ
,Ï×ÅÒ ÖÁÌÖÅ ÉÎ ȰÈÏÔȱ ÂÁÃËÕÐ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ
5ÐÐÅÒ ÖÁÌÖÅ ÉÎ ȰÃÏÌÄȱ ÂÁÃËÕÐ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ
,Ï×ÅÒ ÖÁÌÖÅ ÉÎ ȰÃÏÌÄȱ ÂÁÃËÕÐ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ
5ÐÐÅÒ ÖÁÌÖÅ ÉÎ ÈÙÂÒÉÄ ÔÁÎÄÅÍ ÃÏÎÃÅÐÔ

Low

Equalizing feature — With equalizing feature
Without equalizing feature
Unknown

Low

Nominal Size — — High
Maximum OD — — Medium
Minimum ID — — Medium
Pressure rating — — Low
0ÉÓÔÏÎ ÔÙÐÅ — Rod

Concentric
Rod and concentric
Other
Unknown

High

Number of pistons Total number of pistons in 
valve

Number Low

Number of control lines Total number of control lines 
attached to valve

Number Low

3ÅÃÏÎÄÁÒ Ù  ÃÏÎÔ ÒÏÌ 
line function

— Not installed
Balance line
Permanent lockout
4ÅÍÐÏÒÁÒÙ ÌÏÃËÏÕÔ
Normal operation
Other
Unknown

Low

3ÅÁ Ì  ÃÏÎ П ÉÇÕÒÁÔ ÉÏÎ 
ÁÎÄ ÔÙÐÅ

$ÅÓÃÒÉÂÅ ÃÏÎПÉÇÕÒÁÔÉÏÎ ÁÎÄ 
ÍÁÔÅÒÉÁÌÓ ÕÓÅÄ ÉÎ ÄÙÎÁÍÉÃ 
and static seals

#ÈÁÒÁÃÔÅÒ ПÉÅÌÄ Low

a -ÁÎÕÆÁÃÔÕÒÅÒ ÐÁÒÔ ÎÕÍÂÅÒ ÁÎÄ ÓÅÒÉÁÌ ÎÕÍÂÅÒ ÒÅПÌÅÃÔ ÉÎ ÍÏÒÅ ÄÅÔÁÉÌ ÔÈÅ ÕÎÉÑÕÅ ÅÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ 
mention in Table 5. Manufacturer and model name is also included in Table 5.
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Item: Downhole safety valve (WR) Category: Inserted item Priority
Name Description Unit or code list
Material spec. for
      — closure device
      — seat
      ɂ ПÌÏ×ÔÕÂÅȾÐÉÓÔÏÎ

— Code list of metallic materials High

Control principle — (ÙÄÒÁÕÌÉÃ
(ÙÄÒÁÕÌÉÃ ×ÉÔÈ ÎÉÔÒÏÇÅÎ ÃÈÁÒÇÅ ÁÓ ÁÄÄȤÏÎ ÐÏ×ÅÒ 
source
(ÙÄÒÁÕÌÉÃ ×ÉÔÈ ÂÁÌÁÎÃÅ ÌÉÎÅ ÆÏÒ ÄÅÅÐ ÓÅÔÔÉÎÇ
Electromagnetic with downhole power source
Solenoid-operated with electric cable
Other
Unknown

Medium

Remarks — #ÈÁÒÁÃÔÅÒ ПÉÅÌÄ Low
a -ÁÎÕÆÁÃÔÕÒÅÒ ÐÁÒÔ ÎÕÍÂÅÒ ÁÎÄ ÓÅÒÉÁÌ ÎÕÍÂÅÒ ÒÅПÌÅÃÔ ÉÎ ÍÏÒÅ ÄÅÔÁÉÌ ÔÈÅ ÕÎÉÑÕÅ ÅÑÕÉÐÍÅÎÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ 
mention in Table 5. Manufacturer and model name is also included in Table 5.

A.2.7.6 Electrical submersible pumps

7ÅÌÌ ÄÅÐÌÏÙÅÄ ÐÕÍÐÓ ÅÎÔÉÔÌÅÄ Ȱ%ÌÅÃÔÒÉÃÁÌ ÓÕÂÍÅÒÓÉÂÌÅ ÐÕÍÐÓȱ ɉ%30Ɋ ÃÁÎ ÈÁÖÅ ÄÉÆÆÅÒÅÎÔ ÁÐÐÌÉÃÁÔÉÏÎÓȡ

ÁɊ ÏÎÓÈÏÒÅ ×ÅÌÌȠ

ÂɊ ÔÏÐÓÉÄÅÓ ×ÅÌÌ ɉÄÒÙ ÔÒÅÅ ÃÏÍÐÌÅÔÉÏÎɊȠ

ÃɊ ÓÕÂÓÅÁ ×ÅÌÌ ɉÓÕÂÓÅÁ ×ÅÌÌ ÃÏÍÐÌÅÔÉÏÎɊȠ

ÄɊ ÓÅÁПÌÏÏÒ ɉ#ÁÉÓÓÏÎȟ ÅȢÇȢ ÓÅÁПÌÏÏÒ ÂÏÏÓÔÉÎÇ ÐÕÍÐɊȠ

ÅɊ ÈÏÒÉÚÏÎÔÁÌ ÐÕÍÐ ÓÙÓÔÅÍ ɉ(03Ɋȟ %30 ÕÓÅÄ ÔÏ ÆÕÌПÉÌ Á ÐÕÍÐ ÆÕÎÃÔÉÏÎ ÔÏÐÓÉÄÅÓȾÏÎÓÈÏÒÅȢ

All above applications are addressed in ISO 15551-1:2015, except HPS, which is addressed in API RP 11S.

(ÙÄÒÁÕÌÉÃ ÓÕÂÍÅÒÓÉÂÌÅ ÐÕÍÐÓ ɉ(30Ɋ ÉÓ ÁÎÏÔÈÅÒ ÔÙÐÅ ÏÆ ÐÕÍÐ ÌÏÃÁÔÅÄ ÄÏ×ÎÈÏÌÅȟ ÐÒÉÍÁÒÉÌÙ ÆÏÒ ÓÕÂÓÅÁȟ 
ÂÕÔ ÉÓ ÎÏÔ ÃÏÖÅÒÅÄ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ ,ÉËÅ×ÉÓÅȟ 0ÒÏÇÒÅÓÓÉÖÅ #ÁÖÉÔÙ 0ÕÍÐÓ ɉ0#0Ɋ ÁÒÅ ÌÏÃÁÔÅÄ 
ÄÏ×ÎÈÏÌÅȟ ÂÕÔ ÏÎÌÙ ÉÎ ÏÎÓÈÏÒÅ ÁÐÐÌÉÃÁÔÉÏÎÓ ÁÎÄ ÉÓ ÎÏÔ ÃÏÖÅÒÅÄ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ 3ÏÍÅ 
further technical details are given in ISO 15136-1:2009.

4ÈÅ ÓÅÁПÌÏÏÒ %30 ɉÉÔÅÍ τɊ ÉÓ ÉÎ ÐÒÉÎÃÉÐÌÅ ÓÉÍÉÌÁÒ ÔÏ Á ÓÕÂÓÅÁ ÐÕÍÐ ÄÅÓÃÒÉÂÅÄ ÉÎ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ 3ÕÂÓÅÁ 
ÐÕÍÐÓ ɉÉÎ !ȢςȢφȢτɊȟ ÂÕÔ ÉÔ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÏ ÕÓÅ ÔÈÉÓ !ȢςȢχȢφ ÆÏÒ 2- ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÆÏÒ ÔÈÅ ÓÅÁПÌÏÏÒ %30ÓȢ

The classical or conventional installation is illustrated in Figure A.37 where the ESP unit is run on the 
ÔÕÂÉÎÇ ÓÔÒÉÎÇ ÁÎÄ ÉÓ ÓÕÂÍÅÒÇÅÄ ÉÎ ×ÅÌÌ ПÌÕÉÄÓȢ 4ÈÅ ÅÌÅÃÔÒÉÃ ÓÕÂÍÅÒÓÉÂÌÅ ÍÏÔÏÒ ÉÓ ÁÔ ÔÈÅ ÂÏÔÔÏÍ ÏÆ ÔÈÅ 
ÕÎÉÔ ÁÎÄ ÉÓ ÃÏÏÌÅÄ ÂÙ ÔÈÅ ×ÅÌÌÓÔÒÅÁÍ ÐÁÓÓÉÎÇ ÂÙ ÉÔÓ ÐÅÒÉÍÅÔÅÒȢ )Ô ÉÓ ÃÏÎÎÅÃÔÅÄ ÔÏ ÔÈÅ ÓÅÁÌ ÓÅÃÔÉÏÎȢ /Î ÔÏÐ 
ÏÆ ÔÈÅ ÓÅÁÌ ÓÅÃÔÉÏÎ Á ÐÕÍÐ ÉÎÔÁËÅ ÏÒ ÇÁÓ ÓÅÐÁÒÁÔÏÒȾÈÁÎÄÌÅÒ ÉÓ ÓÉÔÕÁÔÅÄ ×ÈÉÃÈ ÁÌÌÏ×Ó ×ÅÌÌ ПÌÕÉÄÓ ÔÏ ÅÎÔÅÒ 
the centrifugal pump and, at the same time, can remove/handle free gas from the wellstream.

,ÉÑÕÉÄ ÉÓ ÌÉÆÔÅÄ ÔÏ ÔÈÅ ÓÕÒÆÁÃÅ ÂÙ ÔÈÅ ÍÕÌÔÉÓÔÁÇÅ ÃÅÎÔÒÉÆÕÇÁÌ ÐÕÍÐȟ ÔÈÅ ÈÅÁÒÔ ÏÆ ÔÈÅ %30 ÓÙÓÔÅÍȢ

-ÏÔÏÒ 0Ï×ÅÒ ÉÓ ÔÒÁÎÓÍÉÔÔÅÄ ÔÏ ÔÈÅ ÓÕÂÍÅÒÓÉÂÌÅ ÍÏÔÏÒ ÂÙ ÃÌÁÍÐÉÎÇ Á ÓÐÅÃÉÁÌÌÙ ÃÏÎÓÔÒÕÃÔÅÄ ÔÈÒÅÅȤÐÈÁÓÅ 
ESP electric power cable to the production tubing. This cable needs to be of rugged construction to 
ÐÒÅÖÅÎÔ ÍÅÃÈÁÎÉÃÁÌ ÄÁÍÁÇÅȟ ÁÎÄ ÁÂÌÅ ÔÏ ÒÅÔÁÉÎ ÉÔÓ ÐÈÙÓÉÃÁÌ ÁÎÄ ÅÌÅÃÔÒÉÃÁÌ ÐÒÏÐÅÒÔÉÅÓ ×ÈÅÎ ÅØÐÏÓÅÄ ÔÏ 
hot liquids and gasses in oil wells.
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Equipment class — Level 6 Equipment type
Description Code Description Code
Electrical submersible 
pumps

ESP Centrifugal CE
2ÏÔÁÒÙ RO
Alternative current AC

%30 ÐÕÍÐÓ ÁÒÅ ÃÏÍÍÅÒÃÉÁÌÌÙ ÁÖÁÉÌÁÂÌÅ ÉÎ ÄÉÆÆÅÒÅÎÔ ÃÁÐÁÃÉÔÉÅÓ ÆÒÏÍ ρππ ÔÏ ÁÒÏÕÎÄ ρςπȟπππ ÂÐÄ ÏÆ ÌÉÑÕÉÄ 
production rate and in outside diameters from around 3 inches up to 12 inches.

υπππ 0ÓÉ ÏÆ ÌÉÆÔ ÏÒ ÅÑÕÉÖÁÌÅÎÔ ËÉÎÅÔÉÃ ÅÎÅÒÇÙ ÃÁÎ ÂÅ ÃÒÅÁÔÅÄ ÂÙ ÁÎ %30Ȣ
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Table A.112 — Equipment subdivision — Electrical submersible pumps

Equipment 
unit

Electrical submersible pumps

Subunit ESP cable ESP motor ESP pump ESP pump intake a ESP seal
Maintainable 
items

Main power cable
Motor lead exten-
sion
Packer penetrator
Pigtail
Pothead connector
Splice
Wellhead penetra-
tor

Base
Coupling
Filter
Head
Housing
Oil
O-ring
Rotor Bearing
Rotors
Shaft
Stator
Thrust bearing
Varnish
Down hole sensor

Base
Coupling
Diffusers
Head/Discharge
Housing
Impellers
O-rings
Screens
Shaft
Shaft support bear-
ings
Snap rings
Thrust washers

Base
Coupling
Diffusers
Discharge ports/
screens
Head
Housing
Impellers
Inducer section
Intake pots/screens
O-rings
Radial bearings
Separat ion sec-
tion/rotor
Shaft
Shaft support bear-
ings
Snaps rings
Thrust washers

Bag chamber
Base
Coupling
Head
Housing
,ÁÂÙÒÉÎÔÈ ÃÈÁÍÂÅÒ
Mechanical seals
Oil
O-ring
Relief valve
Shaft
Thrust bearing

a ESP pump intake includes gas separator and gas handler.

Name Description Unit or code list Priority
7ÅÌÌ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÕÍÂÅÒ Operator description Number or name High
-ÏÄÅÌ ÔÙÐÅ 3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ Low
ESP Application 4ÙÐÅ ÏÆ ÁÐÐÌÉÃÁÔÉÏÎ Onshore well

4ÏÐÓÉÄÅÓ ×ÅÌÌ ɉÄÒÙ ÔÒÅÅ ÃÏÍÐÌÅÔÉÏÎɊ
Subsea well (subsea well completion)
3ÅÁПÌÏÏÒ ɉ#ÁÉÓÓÏÎɊ
(ÏÒÉÚÏÎÔÁÌ ÐÕÍÐ ÓÙÓÔÅÍ ɉ(03Ɋ

High

Fluid corrosiveness Neutral, Sweet, Sour 3ÐÅÃÉÆÙ High
Fluid handled -ÁÉÎ ПÌÕÉÄ ÏÎÌÙȡ ÏÉÌȟ ÇÁÓȟ ÃÏÎÄÅÎÓÁÔÅȟ

ÉÎÊÅÃÔÉÏÎ ×ÁÔÅÒ
/ÉÌȟ ÇÁÓȟ ÃÏÎÄÅÎÓÁÔÅȟ ÉÎÊÅÃÔÉÏÎ ×ÁÔÅÒȟ ÏÉÌ
and gas, gas and condensate, oil/gas/
water, CO2, gas and water, produced water

High

Shaft power rating All, where applicable Horse power HP High
Shaft coupling rating All, where applicable Horse power HP High
-ÁØÉÍÕÍ ПÌÏ× ÃÁÐÁÃÉÔÙ 
rating

Bolt on discharge head Blpd Medium

Pressure rating Bolt on discharge head Psi High
Design performance curves 
ɀ ×ÁÔÅÒ ÏÎÌÙ

Pump and gas handler Pump curve Low
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Name Description Unit or code list Priority
Maximum GVF rating Pump and gas handler Ϸ Medium
Pump stage thrust Pump and gas handler Pounds, lbs High
Housing pressure rating Pump and gas handler Psi High
-ÁØÉÍÕÍ ПÌÏ× ÃÁÐÁÃÉÔÙ 
rating

Bolt on intake Blpd Low

Design performance curve Mechanical gas separator Performance Curve Low
6ÏÌÕÍÅ ÃÏÎÔÒÁÃÔÉÏÎ ÃÁÐÁÃÉÔÙ Seal chamber section Litres High
Operation deviation limits Seal chamber section 3ÐÅÃÉÆÙ ɍÎÕÍÅÒÉÃ ÖÁÌÕÅɎ High
Thrust load bearing ca-
ÐÁÃÉÔÙ

Seal chamber section Pounds, lbs High

Minimum operating speed 
for thrust bearing

Seal chamber section 2ÅÖÏÌÕÔÉÏÎÓ ÐÅÒ ÍÉÎÕÔÅȟ ÒÐÍȟ ÏÒ &ÒÅÑÕÅÎÃÙ Low

.ÕÍÂÅÒ ÁÎÄ ÓÅÖÅÒÉÔÙ ÏÆ 
ÐÒÅÓÓÕÒÅ ÃÙÃÌÅÓ

Seal chamber section 3ÐÅÃÉÆÙ High

Horsepower requirement Seal chamber section HP High
Motor performance pa-
rameters

Motor Performance curve High

Motor voltage for mini-
mum current

Motor Amps High

Motor winding tempera-
ture rise

Motor Degrees Celsius High

Motor operating internal 
temperature limits

Motor Degrees Celsius High

Locked rotor current, 
torque and power factor

Motor Amps High

Voltage rating Power cable and MLE Volt High
Temperature rating Power cable and MLE Degrees Celsius High
!ÍÐÁÃÉÔÙ ÃÏÅÆПÉÃÉÅÎÔÓ Power cable and MLE 3ÐÅÃÉÆÙ ɍÎÕÍÅÒÉÃ ÖÁÌÕÅɎ High
Conductor Size Power cable and MLE Millimetres High
Acceptable minimum bend-
ing rating

Power cable and MLE Metres High

Voltage rating Pothead Volt High
Temperature rating Pothead Degrees Celsius High
!ÍÐÁÃÉÔÙ ÃÏÅÆПÉÃÉÅÎÔÓ Pothead Amps High
Differential pressure per-
formance

Pothead Psi High

4ÈÅÒÍÁÌ ÃÙÃÌÉÎÇ ÐÅÒÆÏÒ-
mance

Pothead N/A High

A.2.7.7 Surface wellhead and X-mas trees

The surface X-mas tree could have different applications:

ɂ 8ȤÍÁÓ ÔÒÅÅ ÏÎ Á 4,0 ÏÒ 30!2 ÐÌÁÔÆÏÒÍȠ

ɂ 8ȤÍÁÓ ÔÒÅÅ ÏÎ Á ПÉØÅÄ ÏÆÆÓÈÏÒÅ ÐÌÁÔÆÏÒÍȠ

ɂ 8ȤÍÁÓ ÔÒÅÅ ÏÎ ÁÎ ÏÎÓÈÏÒÅ ÆÁÃÉÌÉÔÙȢ

Note that control and monitoring is part of the surface X-mas trees, but not a part of subsea X-mas trees 
(see A.2.6.2).
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4ÈÉÓ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ ÄÏÅÓ ÎÏÔ ÃÏÖÅÒ ÏÎÓÈÏÒÅ ×ÅÌÌÈÅÁÄÓ ×ÉÔÈ ÐÕÍÐ ÊÁÃËÓ ÉÎÓÔÁÌÌÅÄ ÁÓ ÔÈÅÙ ÄÏ ÎÏÔ ÕÓÅ 
X-mas trees.

4ÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ 6ÁÌÖÅÓ ɉÓÅÅ !ȢςȢυȢτɊȟ ÍÁÙ ÂÅ ÕÓÅÄ ÔÏ ÃÏÌÌÅÃÔ ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÄÁÔÁ ÏÎ ÓÁÆÅÔÙ ÁÎÄ 
production critical valves in the X-mas tree.

Equipment class – Level 6 Equipment type
Description Code Description Code
Surface wellhead 
and X-mas trees

WD Vertical VE
Horizontal HO
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Table A.115 — Equipment subdivision — Surface wellhead and X-mas trees

Equipment 
unit

Surface wellhead and X-mas trees

Subunit Wellhead Tubing hanger X-mas tree d, g Control and monitoring
Maintainable 
items

Annulus seal assem-
blies (Pack-offs)
Casing hangers
Conductor housing
Control line exit block/ 
ÃÈÅÍÉÃÁÌ ÉÎÊȢ ÂÌÏÃË
Wellhead housing

#ÈÅÍÉÃÁÌ ÉÎÊÅÃÔÉÏÎ 
coupling
(ÙÄÒÁÕÌÉÃ ÃÏÕÐÌÉÎÇ
(termination in control 
line block)
Power/signal coupler
%ÌȢ ПÉÂÅÒ ɉÔÅÒÍÉÎÁÔÉÏÎ 
in control line block)
4ÕÂÉÎÇȤÈÁÎÇÅÒ ÂÏÄÙ
Tubing-hanger isola-
tion plug
Tubing hanger seals
Back pressure valve
Tubing head spool i

Tree caps
4ÒÅÅ ÌÏÏÐÓȾПÌÏ×ÌÉÎÅÓ
Tree/wellhead con-
nector
8ȤÍÁÓ ÔÒÅÅȾПÌÏ×ÌÉÎÅ 
connection (interface 
point) f

Valve, check
Valve, choke c

Valve, process isola-
tiona, e

6ÁÌÖÅȟ ÕÔÉÌÉÔÙ ÉÓÏÌÁÔÉÏÎ 
b, h

Valve, other

Control panel Ê

(ÙÄÒÁÕÌÉÃ ÉÎÓÔÒÕÍÅÎÔ 
tubing
Electric instrument 
tubing
Pressure indicator
Pressure transmitters
Limit switch
Temperature sensors

a  Process isolation valves will include Master valves (LMV & UMV), Production wing valve (PWV), Swab 
valve (SV), Annulus valve(s) and Kill valve (KV).
b  5ÔÉÌÉÔÙ ÉÓÏÌÁÔÉÏÎ ÖÁÌÖÅÓ ×ÉÌÌ ÉÎÃÌÕÄÅ #ÈÅÍÉÃÁÌ ÉÎÊÅÃÔÉÏÎȾÉÓÏÌÁÔÉÏÎ ÖÁÌÖÅÓȢ
c  &ÏÒ ÓÕÒÆÁÃÅ 8ȤÍÁÓ ÔÒÅÅȟ ÃÈÏËÅÓ ×ÏÕÌÄ ÎÏÔ ÎÏÒÍÁÌÌÙ ÂÅ ÐÁÒÔ ÏÆ ÔÈÅ 8ȤÍÁÓ ÔÒÅÅȢ 4ÈÕÓ ÓÕÃÈ ÍÁÉÎÔÁÉÎÁÂÌÅ 
ÉÔÅÍ ÓÈÏÕÌÄ ÂÅ ÔÒÅÁÔÅÄ ÉÎ ÁÄÄÉÔÉÏÎȟ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ %ÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ6ÁÌÖÅÓȱȢ
d  Different annulus valves and these will have a function for each annulus, e.g. annulus A (between tub-
ing and production casing) has most requirements.
e  4ÈÅÒÅ ÁÒÅ ÎÏÒÍÁÌÌÙ Ô×Ï ÍÁÓÔÅÒ ÖÁÌÖÅÓȟ ×ÈÅÒÅÏÆ ÏÎÅ ÉÓ ÎÏÒÍÁÌÌÙ ÍÁÎÕÁÌÌÙ ÏÐÅÒÁÔÅÄ ÁÎÄ ÏÎÅ ÉÓ ÁÃÔÕÁÔÏÒ 
operated. There could also be two actuated valves.
f  4ÈÅ ÄÏ×ÎÓÔÒÅÁÍ ÂÁÔÔÅÒÙ ÌÉÍÉÔ ÉÓ ÔÈÅ ПÌÁÎÇÅ ÃÏÎÎÅÃÔÉÏÎ ÏÎ ÔÈÅ 076Ȣ
g 6ÁÌÖÅÓ ÈÁÖÅ Á ËÅÙ ÂÁÒÒÉÅÒ ÆÕÎÃÔÉÏÎ ÉÎ Á 8ȤÍÁÓ ÔÒÅÅȟ ÁÎÄ ÉÓ ÔÈÕÓ ɀ ÉÎ ÓÁÍÅ ×ÁÙ ÁÓ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂ-
sea X-mas tree” (see A.2.6.2) – maintainable items within a subunit. It is however possible to use equipment 
ÃÌÁÓÓ Ȱ6ÁÌÖÅȱ ɉ!ȢςȢυȢτɊ ÉÆ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÉÎ ÍÏÒÅ ÄÅÐÔÈ ÆÏÒ ÓÕÒÆÁÃÅ ÖÁÌÖÅÓ ÉÓ ÎÅÅÄÅÄȢ
h  4ÈÉÓ ÉÎÃÌÕÄÅÓ ÃÈÅÍÉÃÁÌȾÈÙÄÒÁÕÌÉÃ ÖÁÌÖÅÓ ÅÔÃȢ
i  If tubing head spool is a separate maintainable item.
Ê  Control panel includes control valves.

Name Description Unit or code list Priority
7ÅÌÌ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÏ 7ÅÌÌ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÎÏ Ȥ ÏÐÅÒÁÔÏÒ 

description
3ÐÅÃÉÆÙ High

Well function Function of the well 0ÒÏÄÕÃÔÉÏÎȟ ÉÎÊÅÃÔÉÏÎȟ ÄÉÓÐÏÓÁÌ High
Design pressure Pressure rating of Wellhead and 

X-mas tree
Pascal (bar) High

!ÒÔÉПÉÃÉÁÌ ÌÉÆÔ ×ÅÌÌ 4ÙÐÅ ÏÆ ÁÒÔÉПÉÃÉÁÌ ÌÉÆÔ ÉÎ ÔÈÅ ×ÅÌÌ Gas lift, ESP, PCP, none High
.ÏÔÅ ρȡ  4ÈÅ ÔÙÐÅ ÏÆ ÁÃÔÕÁÔÉÏÎ ÆÏÒ ÔÈÅ ÒÅÌÅÖÁÎÔ ÖÁÌÖÅÓ ÓÈÏÕÌÄ ÂÅ ÄÅÓÃÒÉÂÅÄ ÕÓÉÎÇ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁȟ ÁÓ ÆÏÒ 
equipment class Valves, see Table A.79.

.ÏÔÅ ςȡ  &ÏÒ ÁÒÔÉПÉÃÉÁÌ ÌÉÆÔȟ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ %30 ×ÉÌÌ ÐÒÏÖÉÄÅ ÉÎÆÏÒÍÁÔÉÏÎȢ &ÏÒ ÇÁÓ ÌÉÆÔȟ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ $Ï×ÎÈÏÌÅ ×ÅÌÌ 
completion will provide information, see A.2.7.
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Name Description Unit or code list Priority
-ÕÄÌÉÎÅ ÓÕÓÐÅÎÓÉÏÎ ÓÙÓÔÅÍ $ÅПÉÎÅ ×ÈÅÔÈÅÒ Á ÍÕÄÌÉÎÅ ÓÙÓÔÅÍ 

suspension exists
Yes/no Low

4ÙÐÅ ÏÆ ×ÅÌÌ 4ÙÐÅ ÏÆ ÔÉÅȤÂÁÃË ÓÏÌÕÔÉÏÎ Offshore, SPAR, TLP, Onshore, l, HPHT, 
SAGD, Shale gas, Shale oil

High

7ÅÌÌÈÅÁÄ ПÌÏ×ÉÎÇ ÐÒÅÓÓÕÒÅ Representative operational well-
ÈÅÁÄ ПÌÏ×ÉÎÇ ÐÒÅÓÓÕÒÅ

Psi Low

7ÅÌÌÈÅÁÄ ПÌÏ×ÉÎÇ ÔÅÍÐÅÒ-
ature

Representative operational well-
ÈÅÁÄ ПÌÏ×ÉÎÇ ÔÅÍÐÅÒÁÔÕÒÅ

Degrees Celsius Low

7ÅÌÌ ПÌÏ× ÒÁÔÅ 2ÅÐÒÅÓÅÎÔÁÔÉÖÅ ×ÅÌÌ ПÌÏ× ÒÁÔÅ ɉÐÒÏ-
ÄÕÃÔÉÏÎ ÏÒ ÉÎÊÅÃÔÉÏÎɊ

3ÐÅÃÉÆÙ Medium

&ÌÕÉÄ ÐÒÏÄÕÃÅÄ Ⱦ ÉÎÊÅÃÔÅÄ &ÌÕÉÄ ÐÒÏÄÕÃÅÄ Ⱦ ÉÎÊÅÃÔÅÄ Air, chemicals, condensate, crude oil, 
ПÌÁÒÅ ÇÁÓȟ ÆÒÅÓÈ×ÁÔÅÒȟ ÆÕÅÌ ÇÁÓȟ ÇÁÓȟ 
gas+condensate, gas+oil, gas+oil+water, 
ÃÏÍÂÉÎÅÄ ÈÙÄÒÏÃÁÒÂÏÎÓȟ ÍÅÔÈÁÎÏÌȟ 
ÎÉÔÒÏÇÅÎȟ ÏÉÌȟ ÏÉÌϹ×ÁÔÅÒȟ ÏÉÌÙ ×ÁÔÅÒȟ ÓÅÁ 
water, treaded sea water, steam, un-
ËÎÏ×Îȟ ×ÁÔÅÒȾÇÌÙÃÏÌ

High

Control principle $ÅПÉÎÅÓ ÔÈÅ ÃÏÎÔÒÏÌ ÐÒÉÎÃÉÐÌÅ ÆÏÒ 
X-mas tree (valve) functions and 
actuators

Note 1 High

Fluid corrosiveness Fluid corrosiveness Benign, clean, moderate, severe, unknown Medium
Fluid erosiveness %ÒÏÓÉÖÅÎÅÓÓ ÏÆ ÔÈÅ ×ÅÌÌ ПÌÕÉÄ Benign, clean, moderate, severe, unknown Medium
Valve application X-mas tree valve function Swab (SV), Production wing (PWV), 

Kill (KV), Upper master (UMV), Lower 
master (LMV), Annulus (AV)

High

Valve design class 4ÙÐÅ ÏÆ ÖÁÌÖÅ ÄÅÓÉÇÎ "ÁÌÌȟ "ÕÔÔÅÒПÌÙȟ $ÉÁÐÈÒÁÇÍȟ $ÏÕÂÌÅ ÅØ-
panding gate, Flapper, Gate, Needle, 
Piston, Ram, Swing

High

.ÏÔÅ ρȡ  4ÈÅ ÔÙÐÅ ÏÆ ÁÃÔÕÁÔÉÏÎ ÆÏÒ ÔÈÅ ÒÅÌÅÖÁÎÔ ÖÁÌÖÅÓ ÓÈÏÕÌÄ ÂÅ ÄÅÓÃÒÉÂÅÄ ÕÓÉÎÇ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁȟ ÁÓ ÆÏÒ 
equipment class Valves, see Table A.79.

.ÏÔÅ ςȡ  &ÏÒ ÁÒÔÉПÉÃÉÁÌ ÌÉÆÔȟ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ %30 ×ÉÌÌ ÐÒÏÖÉÄÅ ÉÎÆÏÒÍÁÔÉÏÎȢ &ÏÒ ÇÁÓ ÌÉÆÔȟ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ $Ï×ÎÈÏÌÅ ×ÅÌÌ 
completion will provide information, see A.2.7.

A.2.7.8 Production/injection data

Operational data that should be collected for well-completion equipment are listed in Table A.117. The 
ÄÁÔÁ ÁÒÅ ×ÅÌÌȤÓÐÅÃÉПÉÃ ÁÎÄ ÐÒÏÖÉÄÅ Á ÇÅÎÅÒÉÃ ÒÅÆÅÒÅÎÃÅ ÔÏ ÔÈÅ ×ÏÒËÉÎÇ ÅÎÖÉÒÏÎÍÅÎÔ ÆÏÒ ÁÌÌ ÅÑÕÉÐÍÅÎÔ ÉÎ 
ÔÈÅ ×ÅÌÌȢ 4ÈÅ ÐÒÏÄÕÃÔÉÏÎȾÉÎÊÅÃÔÉÏÎ ÄÁÔÁ ÓÈÏÕÌÄ ÂÅ ÃÏÌÌÅÃÔÅÄ ÏÎ Á ÍÏÎÔÈÌÙ ÂÁÓÉÓȢ

Table A.117 — Production/injection operational data

Data Description Unit or code list
Year — —
Month — —
Wellhead pressure Flowing wellhead pressure Pascal (bar)
Wellhead temperature 4ÅÍÐÅÒÁÔÕÒÅ ÁÔ ×ÅÌÌÈÅÁÄ ÕÎÄÅÒ ПÌÏ×ÉÎÇ ÃÏÎÄÉÔÉÏÎÓ Degrees Celsius
$ÁÉÌÙ ПÌÏ×ȟ ÇÁÓ 2ÅÐÒÅÓÅÎÔÁÔÉÖÅ ÄÁÉÌÙ ПÌÏ× ÏÆ ÇÁÓ 3ÔÁÎÄÁÒÄ ÃÕÂÉÃ ÍÅÔÒÅÓ ÐÅÒ ÄÁÙ
$ÁÉÌÙ ПÌÏ×ȟ ÏÉÌ 2ÅÐÒÅÓÅÎÔÁÔÉÖÅ ÄÁÉÌÙ ПÌÏ× ÏÆ ÏÉÌ 3ÔÁÎÄÁÒÄ ÃÕÂÉÃ ÍÅÔÒÅÓ ÐÅÒ ÄÁÙ
$ÁÉÌÙ ПÌÏ×ȟ ÃÏÎÄÅÎÓÁÔÅ 2ÅÐÒÅÓÅÎÔÁÔÉÖÅ ÄÁÉÌÙ ПÌÏ× ÏÆ ÃÏÎÄÅÎÓÁÔÅ 3ÔÁÎÄÁÒÄ ÃÕÂÉÃ ÍÅÔÒÅÓ ÐÅÒ ÄÁÙ
$ÁÉÌÙ ПÌÏ×ȟ ×ÁÔÅÒ 2ÅÐÒÅÓÅÎÔÁÔÉÖÅ ÄÁÉÌÙ ПÌÏ× ÏÆ ×ÁÔÅÒ 3ÔÁÎÄÁÒÄ ÃÕÂÉÃ ÍÅÔÒÅÓ ÐÅÒ ÄÁÙ
a  'ÒÁÍÓ ÐÅÒ ÍÅÔÒÉÃ ÔÏÎÎÅ ÉÓ ÔÈÅ ÅÑÕÉÖÁÌÅÎÔ ÏÆ ÐÁÒÔÓ ÐÅÒ ÍÉÌÌÉÏÎ ɉÐÐÍɊȟ Á ÕÎÉÔ ÔÈÁÔ ÉÓ ÄÅÐÒÅÃÁÔÅÄ ÂÙ )3/Ȣ
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Data Description Unit or code list
H2S concentration 2ÅÐÒÅÓÅÎÔÁÔÉÖÅ ÄÁÉÌÙ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÏÆ (2S Mole percent or grams per met-

ric tonne a

CO2 concentration 2ÅÐÒÅÓÅÎÔÁÔÉÖÅ ÄÁÉÌÙ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÏÆ #/2 Mole percent or grams per met-
ric tonne a

Remarks Other information considered relevant —
a  'ÒÁÍÓ ÐÅÒ ÍÅÔÒÉÃ ÔÏÎÎÅ ÉÓ ÔÈÅ ÅÑÕÉÖÁÌÅÎÔ ÏÆ ÐÁÒÔÓ ÐÅÒ ÍÉÌÌÉÏÎ ɉÐÐÍɊȟ Á ÕÎÉÔ ÔÈÁÔ ÉÓ ÄÅÐÒÅÃÁÔÅÄ ÂÙ )3/Ȣ

A.2.7.9 Failure and maintenance data

4ÈÅ ÐÅÒÍÁÎÅÎÔÌÙ ÉÎÓÔÁÌÌÅÄ ×ÅÌÌȤÃÏÍÐÌÅÔÉÏÎ ÅÑÕÉÐÍÅÎÔ ÉÓ ÎÏÒÍÁÌÌÙ ÒÕÎ ÔÏ ÆÁÉÌÕÒÅȢ 0ÒÅÖÅÎÔÉÖÅ 
ÒÅÐÌÁÃÅÍÅÎÔ ÍÁÙ ÂÅ ÐÅÒÆÏÒÍÅÄ ÆÏÒ ÓÏÍÅ ÓÔÒÉÎÇ ÉÔÅÍÓȟ ÓÕÃÈ ÁÓ ×ÉÒÅÌÉÎÅȤÒÅÔÒÉÅÖÁÂÌÅȟ ÓÕÒÆÁÃÅȤÃÏÎÔÒÏÌÌÅÄ 
ÓÕÂÓÕÒÆÁÃÅ ÓÁÆÅÔÙ ÖÁÌÖÅÓ ɉ3#336ɊȢ

)Î ÒÁÒÅ ÃÁÓÅÓȟ ÉÔÅÍÓ ÍÁÙ ÂÅ ÒÅÐÁÉÒÅÄ ÄÏ×ÎÈÏÌÅȢ 4ÈÉÓ ÔÙÐÉÃÁÌÌÙ ÃÁÎ ÂÅ ÔÈÅ ÃÁÓÅ ×ÉÔÈ ÃÁÓÉÎÇȤ ÏÒ ÔÕÂÉÎÇȤ
ÒÅÔÒÉÅÖÁÂÌÅȟ ÓÕÒÆÁÃÅȤÃÏÎÔÒÏÌÌÅÄ ÓÕÂÓÕÒÆÁÃÅ ÓÁÆÅÔÙ ÖÁÌÖÅÓ ɉ3#336ɊȢ

)Æ Á ÄÏ×ÎÈÏÌÅ ÒÅÐÁÉÒ ÁÃÔÉÏÎ ÁÃÔÕÁÌÌÙ ÓÕÃÃÅÅÄÓ ÉÎ ÒÅÓÔÏÒÉÎÇ ÔÈÅ ÆÕÎÃÔÉÏÎ ÏÆ ÁÎ ÉÔÅÍȟ ÔÈÉÓ ÃÁÎ ÂÅ ÒÅÐÏÒÔÅÄ 
ÂÙ ÉÄÅÎÔÉÆÙÉÎÇ ÔÈÅ ÆÁÉÌÕÒÅ ÒÅÃÏÒÄ ÆÏÒ ÔÈÅ ÉÔÅÍ ÔÈÁÔ ÉÎÉÔÉÁÌÌÙ ÆÁÉÌÅÄȢ $ÅÐÅÎÄÉÎÇ ÏÎ ÉÔÅÍ ÃÁÔÅÇÏÒÙȟ ÔÈÅ 
item-failure record can be assessed as described in Table 8Ȣ 4ÈÅ ÄÏ×ÎÈÏÌÅ ÒÅÐÁÉÒ ÁÃÔÉÏÎ ÉÓ ÒÅÐÏÒÔÅÄ ÂÙ 
changing the remedial action code and giving the remedial action date. Should a failure occur on the 
ÓÁÍÅ ÉÔÅÍ ÁÔ Á ÌÁÔÅÒ ÓÔÁÇÅȟ Á ÎÅ× ÆÁÉÌÕÒÅ ÒÅÃÏÒÄ ÓÈÏÕÌÄ ÂÅ ÅÎÔÅÒÅÄ ÁÓ ÄÅÓÃÒÉÂÅÄ ÐÒÅÖÉÏÕÓÌÙȢ

Information on downhole testing of valves should be collected, as this provides valuable information 
concerning interpretation of downhole failure trends.

A.2.8 Drilling

A.2.8.1 Top drives

Equipment class — Level 6 Equipment type
Description Code Description Code
Top drives TD (ÙÄÒÁÕÌÉÃÁÌÌÙ ÄÒÉÖÅÎ HD

%ÌÅÃÔÒÉÃÁÌÌÙ ÄÒÉÖÅÎ ED
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! ÔÏÐ ÄÒÉÖÅ ɉÆÒÅÑÕÅÎÔÌÙ ÁÌÓÏ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ Á ÐÏ×ÅÒ Ó×ÉÖÅÌɊ ÉÓ Á ÐÉÅÃÅ ÏÆ ÅÑÕÉÐÍÅÎÔ ÔÈÁÔ ÓÅÒÖÅÓ ÔÈÅ 
following functions:

ɂ ÒÏÔÁÔÉÎÇ ÔÈÅ ÄÒÉÌÌ ÓÔÒÉÎÇ ɉÆÏÒÍÅÒÌÙ ÕÎÄÅÒÔÁËÅÎ ÂÙ ÔÈÅ ÒÏÔÁÒÙ ÔÁÂÌÅɊȠ

ɂ ÐÒÏÖÉÄÉÎÇ Á ÃÏÎÄÕÉÔ ÆÏÒ ÄÒÉÌÌÉÎÇ ÍÕÄ ɉÆÏÒÍÅÒÌÙ ÕÎÄÅÒÔÁËÅÎ ÂÙ ÔÈÅ ÒÏÔÁÒÙ Ó×ÉÖÅÌɊȠ

ɂ ÄÉÓÃÏÎÎÅÃÔÉÎÇȾÃÏÎÎÅÃÔÉÎÇ ÐÉÐÅ ɉÆÏÒÍÅÒÌÙ ÕÎÄÅÒÔÁËÅÎ ÂÙ ÔÈÅ ÉÒÏÎ ÒÏÕÇÈÎÅÃËɊȠ

ɂ ÃÌÏÓÉÎÇ ÉÎ ÔÈÅ ÄÒÉÌÌ ÐÉÐÅ ÂÙ ÁÎ ÉÎÔÅÇÒÁÔÅÄ ËÅÌÌÙ ÖÁÌÖÅ ɉÆÏÒÍÅÒÌÙ ÕÎÄÅÒÔÁËÅÎ ÂÙ ÔÈÅ ËÅÌÌÙ ÖÁÌÖÅ ÉÎ 
ÃÏÎÎÅÃÔÉÏÎ ×ÉÔÈ ÔÈÅ ÒÏÔÁÒÙ ÔÁÂÌÅɊȠ

ɂ ÌÉÆÔÉÎÇȾÌÏ×ÅÒÉÎÇ ÄÒÉÌÌ ÓÔÒÉÎÇ ÂÙ ÕÓÅ ÏÆ ÓÔÁÎÄÁÒÄ ÅÌÅÖÁÔÏÒ ɉÆÏÒÍÅÒÌÙ ÕÎÄÅÒÔÁËÅÎ ÂÙ ÔÈÅ ÈÏÏË ÂÙ ÕÓÉÎÇ 
same kind of elevator).

4ÏÐ ÄÒÉÖÅÓ ÍÁÙ ÂÅ ÅÉÔÈÅÒ ÅÌÅÃÔÒÉÃÁÌÌÙ ÏÒ ÈÙÄÒÁÕÌÉÃÁÌÌÙ ÄÒÉÖÅÎȢ )Æ ÔÈÅÙ ÁÒÅ ÈÙÄÒÁÕÌÉÃÁÌÌÙ ÄÒÉÖÅÎȟ ÓÅÖÅÒÁÌ 
ÈÙÄÒÁÕÌÉÃ ÍÏÔÏÒÓ ÁÒÅ ÎÏÒÍÁÌÌÙ ÕÓÅÄȢ

Elevator links and elevators are not regarded as a part of the top drive (standard drilling equipment).
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Table A.119 — Equipment subdivision — Top drives

Equipment 
unit

Top drives

Subunit Drivers Gear Rotary swiv-
el

P ip e -h a n-
dler assem-
bly

Lubrication Control and 
monitoring

Miscellaneous

Maintainable 
items

Electric 
driver
(ÙÄÒÁÕÌÉÃ 
driver
Radial, 
thrust and 
axial bear-
ing

Bearings
Packing/ 
seals
Coupling to 
driver
Coupling to 
swivel
Pinions
Gearwheels

Gooseneck
Packing/ 
seals
Axial, radial 
and thrust 
bearing
Swivel hous-
ing
Swivel stem

Link hanger 
incl. tilt 
actuators
Pipe-han-
dler posi-
tion motor
Swivel cou-
pling
Torque 
wrench

Oil tank
Heaters
Coolers
Pump with 
motor
Valves
Filters
Lube oil

Control 
panel
Control
Electric 
and/or 
ÈÙÄÒÁÕÌÉÃ 
solenoid 
cabinet
Service 
loops
Manifolds
Junction 
box
Sensor
Solenoid 
valves
Check 
valves
Other 
valves

'ÕÉÄÅ ÄÏÌÌÙ 
frame
Internal blow-
out preventers 
ɉËÅÌÌÙ ÖÁÌÖÅÓɊ
Counter-bal-
ance com-
pensator/ 
read-saver 
ÓÙÓÔÅÍ

Name Description Unit or code list Priority
4ÙÐÅ ÏÆ ÄÒÉÖÅÒ 3ÐÅÃÉÆÙ ÔÙÐÅ %ÌÅÃÔÒÉÃȟ ÈÙÄÒÁÕÌÉÃ High
Number of drives 
ɉÁÐÐÌÉÃÁÂÌÅ ÆÏÒ ÈÙÄÒÁÕÌÉÃ ÄÒÉÖÅÓ ÏÎÌÙɊ

3ÐÅÃÉÆÙ ÎÕÍÂÅÒ Number High

(ÙÄÒÁÕÌÉÃ ÐÏ×ÅÒ ÒÅÑÕÉÒÅÍÅÎÔÓ 
ɉÁÐÐÌÉÃÁÂÌÅ ÆÏÒ ÈÙÄÒÁÕÌÉÃ ÄÒÉÖÅÓ ÏÎÌÙɊ

Pressure Pascal (bar) High
Flow rate Litres per minute

-ÏÔÏÒ ÃÁÔÅÇÏÒÙ 
ɉÁÐÐÌÉÃÁÂÌÅ ÆÏÒ ÅÌÅÃÔÒÉÃ ÄÒÉÖÅÓ ÏÎÌÙɊ

3ÐÅÃÉÆÙ ÔÙÐÅ )ÎÄÕÃÔÉÏÎȟ ÓÙÎÃÈÒÏÎÏÕÓ High

%ÌÅÃÔÒÉÃÁÌ ÓÕÐÐÌÙ ÒÅÑÕÉÒÅÍÅÎÔÓ 
ɉÁÐÐÌÉÃÁÂÌÅ ÆÏÒ ÅÌÅÃÔÒÉÃ ÄÒÉÖÅÓ ÏÎÌÙɊ

Voltage Volt High
Current Ampere

Rated power Max. output Kilowatt High
Normal operating power Power Kilowatt High
Speed Max. speed Revolutions per minute High

Normal speed Revolutions per minute
Torque Max. torque Newton·metre High

At normal speed Newton·metre
At max. speed Newton·metre

Pressure utilities (ÙÄÒÁÕÌÉÃ ÐÒÅÓÓÕÒÅ Pascal (bar) Low
Air pressure Pascal (bar)

Flow utilities (ÙÄÒÁÕÌÉÃ ПÌÏ× Litres per minute Low
!ÉÒ ПÌÏ× Litres per minute
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Name Description Unit or code list Priority
2ÅÔÒÁÃÔÁÂÌÅ ÄÏÌÌÙ ÆÒÁÍÅ 3ÐÅÃÉÆÙ Yes/no Low
-ÕÄ ÐÒÅÓÓÕÒÅ ÃÁÐÁÃÉÔÙ Pressure Pascal (bar) Low
Inside BOP design pressure Pressure Pascal (bar) Low
4ÏÒÑÕÅ ×ÒÅÎÃÈ ÃÁÐÁÃÉÔÙ Diameter Millimetres Low

Torque Newton·metre
%ÌÅÖÁÔÏÒ ÌÉÎË ÈÁÎÇÅÒ ÃÁÐÁÃÉÔÙ #ÁÐÁÃÉÔÙ Kilogram High

A.2.8.2 Subsea blowout preventers (BOP)

4ÈÅÒÅ ÁÒÅ Ô×Ï ÍÁÉÎ ÔÙÐÅÓ ÏÆ ÂÌÏ×ÏÕÔ ÐÒÅÖÅÎÔÅÒÓ ÕÓÅÄ ÆÏÒ ÄÒÉÌÌÉÎÇ ÏÐÅÒÁÔÉÏÎÓȡ

ɂ ÓÕÂÓÅÁ "/0Ó ÁÒÅ ÕÓÅÄ ÆÏÒ ÄÒÉÌÌÉÎÇ ÆÒÏÍ Á ПÌÏÁÔÉÎÇ ÕÎÉÔȠ ÔÈÉÓ "/0 ÉÓ ПÉØÅÄ ÔÏ ÔÈÅ ÓÅÁПÌÏÏÒ ×ÅÌÌÈÅÁÄȠ

ɂ ÓÕÒÆÁÃÅ "/0Ó ÁÒÅ ÕÓÅÄ ÆÏÒ ÌÁÎÄ ÏÐÅÒÁÔÉÏÎÓ ÏÒ ÆÏÒ ÓÔÒÕÃÔÕÒÅÓ ÔÈÁÔ ÁÒÅ ПÉØÅÄ ÔÏ ÔÈÅ ÓÅÁПÌÏÏÒȢ

)Î ÐÒÉÎÃÉÐÌÅȟ Á ÓÕÒÆÁÃÅ "/0 ÉÓ ÓÉÍÉÌÁÒ ÔÏ Á ÓÕÂÓÅÁ "/0ȟ ÁÎÄ ÉÓ ÄÅÓÃÒÉÂÅÄ ÓÅÐÁÒÁÔÅÌÙ ÉÎ !ȢςȢψȢσȢ 4ÈÅ ÍÁÉÎ 
differences are related to the control of the BOP functions and that the surface BOP, in general, has 
ÆÅ×ÅÒ ÆÕÎÃÔÉÏÎÓ ÔÈÁÎ ÔÈÅ ÓÕÂÓÅÁ "/0Ȣ )Î ÁÄÄÉÔÉÏÎȟ Á ÓÕÂÓÅÁ "/0 ÈÁÓ Á ПÌÅØÉÂÌÅ ÊÏÉÎÔ ÁÔ ÔÈÅ ÔÏÐ ÔÏ ÁÌÌÏ× 
variation in the riser angle.

)Î ÁÄÄÉÔÉÏÎ Á ÓÕÂÓÅÁ "/0 ÈÁÓ Á ПÌÅØÉÂÌÅ ÊÏÉÎÔ ÁÔ ÔÈÅ ÔÏÐȟ ÃÏÎÎÅÃÔÉÎÇ ÔÏ ÔÈÅ ÄÒÉÌÌÉÎÇ ÒÉÓÅÒ ɉÏÒ ÃÏÍÐÌÅÔÉÏÎ 
riser), allowing variation in the riser angle

)Î ÎÏÒÍÁÌ ÄÒÉÌÌÉÎÇ ÏÐÅÒÁÔÉÏÎÓȟ ÔÈÅ ÄÒÉÌÌÉÎÇȤПÌÕÉÄ ÐÒÅÓÓÕÒÅ ÉÓ ÈÉÇÈÅÒ ÔÈÁÎ ÔÈÅ ÒÅÓÅÒÖÏÉÒ ÐÒÅÓÓÕÒÅȢ 4ÈÉÓ 
ÐÒÅÖÅÎÔÓ ÁÎ ÕÎÃÏÎÔÒÏÌÌÅÄ ÉÎПÌÕØ ÏÆ ÆÏÒÍÁÔÉÏÎ ПÌÕÉÄÓ ÔÏ ÔÈÅ ×ÅÌÌ ÂÏÒÅȢ

4ÈÅ ÒÅÓÅÒÖÏÉÒ ÐÒÅÓÓÕÒÅ ÃÁÎȟ ÆÒÏÍ ÔÉÍÅ ÔÏ ÔÉÍÅ ÆÏÒ ÖÁÒÉÏÕÓ ÒÅÁÓÏÎÓȟ ÅØÃÅÅÄ ÔÈÅ ÄÒÉÌÌÉÎÇȤПÌÕÉÄ ÐÒÅÓÓÕÒÅȢ 
4ÈÉÓ ÒÅÓÕÌÔÓ ÉÎ ÁÎ ÕÎÃÏÎÔÒÏÌÌÅÄ ÉÎПÌÕØ ÏÆ ÆÏÒÍÁÔÉÏÎ ПÌÕÉÄÓ ÔÏ ÔÈÅ ×ÅÌÌ ÂÏÒÅȢ 4ÈÅ ÍÁÉÎ ÆÕÎÃÔÉÏÎ ÏÆ ÔÈÅ "/0 
ÉÓȟ ÔÈÅÎȟ ÔÏ ÃÌÏÓÅ ÉÎ ÔÈÅ ×ÅÌÌÂÏÒÅ ÉÎ ÏÒÄÅÒ ÔÏ ÃÉÒÃÕÌÁÔÅ ÄÒÉÌÌÉÎÇ ПÌÕÉÄ ×ÉÔÈ Á ÈÉÇÈÅÒ ÄÅÎÓÉÔÙ ÔÏ ÒÅÇÁÉÎ ÔÈÅ 
ÈÙÄÒÏÓÔÁÔÉÃ ÃÏÎÔÒÏÌ ÏÆ ÔÈÅ ×ÅÌÌȢ

The BOP can also be used for other purposes, such as testing casing, testing leak-off pressure, squeeze 
cement, etc.

4ÈÅ ÅØÁÍÐÌÅ ÏÆ 3ÕÂÓÅÁ "/0 ÔÁØÏÎÏÍÙ ÇÉÖÅÎ ÉÎ Figure A.40 relates to subsea-mounted BOPs used for 
drilling.

Equipment class — Level 6 Equipment type
Description Code Description Code
Subsea blowout preventers BO 0ÉÌÏÔÅÄ ÈÙÄÒÁÕÌÉÃ PH

-ÕÌÔÉÐÌÅØÅÄ ÅÌÅÃÔÒÏȤÈÙÄÒÁÕÌÉÃ MX
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! ÓÕÂÓÅÁ "/0 ÔÙÐÉÃÁÌÌÙ ÃÏÎÓÉÓÔÓ ÏÆ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÍÁÉÎ ÃÏÍÐÏÎÅÎÔÓ ɉÁÌÓÏ ÔÁÂÌÅ ÏÎ ÅÑÕÉÐÍÅÎÔ 
subdivision below):

ÁɊ ÏÎÅ ÏÒ Ô×Ï ÁÎÎÕÌÁÒ ÐÒÅÖÅÎÔÅÒÓ ÔÈÁÔ ÓÅÁÌ ÁÒÏÕÎÄ ÁÎÙ ÔÕÂÕÌÁÒ ÉÎ ÔÈÅ ×ÅÌÌȠ

b) three to six ram preventers that, depending on dressing, can seal around various pipes in the well, 
ÓÈÅÁÒ ÐÉÐÅ ÁÎÄ ÓÅÁÌ ÁÎ ÅÍÐÔÙ ÈÏÌÅȠ

c) Two (2) connectors, one connecting the BOP to the Wellhead, called the Wellhead connector, and 
the LMRP connector connecting the LMRP to the BOP and making it possible to disconnect the 
,-20 ÆÒÏÍ ÔÈÅ "/0Ƞ

d) four to ten choke-and-kill valves that can be operated in order that the contained pressure in the 
"/0 ÃÁÎ ÂÅ ÏÂÓÅÒÖÅÄȟ ÐÒÅÓÓÕÒÉÚÅÄ ПÌÕÉÄ ÃÉÒÃÕÌÁÔÅÄ ÏÕÔ ÏÆ ÔÈÅ ×ÅÌÌ ÁÎÄ ÐÒÅÓÓÕÒÉÚÅÄ ПÌÕÉÄ ÐÕÍÐÅÄ ÉÎ 
the well.
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Table A.122 — Equipment subdivision — Subsea blowout preventers (BOP)

Equipment unit Subsea blowout preventers (BOP)

Subunit Preventers, valves 
and lines

Hydraulic connectors Flexible joint Primary control Backup control b

Maintainable items Annular preventers:

"ÏÄÙ

Flanges

Packing element

(ÙÄÒÁÕÌÉÃ ÐÉÓÔÏÎ

Seals

Ram preventers:

"ÏÄÙ

Locking device

Flanges

Ram block

Ram seals

Shear blade

Piston/operator

Seals

Choke-and-kill 
valves:

Actuator

'ÁÔÅ ÂÏÄÙ

Seals bonnet

Choke-and-kill lines:

Riser-attached line

Couplers/ Connectors

Seals

Hose/Pipe

Rigid pipe

Gooseneck hose

LMRP connectors 
and wellhead con-
nectors:

"ÏÄÙ

Locking mechanism

Piston(s)

Main-bore seal ring

Seals

Flexible joint:

Flexible element

Housing

Flanges

Wear ring

Anodes

Bolting

Subsea:

Control Pod

Pilot valves

Shuttle valves

Accumulators

Pressure regulator 
valves

Solenoid valves

Check valves

Other valves

(ÙÄÒÁÕÌÉÃ ÃÏÎÔÒÏÌ 
ПÌÕÉÄ

Seals

El-equipment/SEM

Instrumentation 
ɉÅȢÇȢ ПÌÏ×ȾÐÒÅÓÓÕÒÅ 
sensors)

Piping/Hoses

(ÙÄÒÁÕÌÉÃ ÂÕÎÄÌÅÓ 
(pilot lines and main 
ÓÕÐÐÌÙɊ

Multiplex cables

2ÉÇÉÄ ÈÙÄÒÁÕÌÉÃ ÓÕÐ-
ÐÌÙ ÌÉÎÅ

Surface:

Control panels

Surface control unit

Electrical power 
ÓÕÐÐÌÙ

0Ï×ÅÒ ÓÕÐÐÌÙ

"ÁÔÔÅÒÙ ÂÁÃËÕÐ ɉ503Ɋ

Push button

Instrumentation (e.g. 
pressure) sensor, 
readout)

(ÙÄÒÁÕÌÉÃ ÐÏ×ÅÒ ÕÎÉÔ

Control Pod

Pod reels

Pod selector valve

Subsea:

Solenoid valves

Pilot valves

Shuttle valves

Accumulators

Subsea control unit

"ÁÔÔÅÒÙ

Transducers

Surface:

Surface control unit

Transducers

ROV operated a:

Hot stab

Shuttle valves

Valves, ROV operated 
shut-off

ROV intervention 
panel

a See API/Std 53 with respect to ROV backup.

b !ÕÔÏÓÈÅÁÒȟ $ÅÁÄÍÁÎ ÓÙÓÔÅÍȟ 2/6 ÁÎÄ ÁÃÏÕÓÔÉÃ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ ÉÓ ÃÏÖÅÒÅÄ ÉÎ ÔÈÉÓ ÓÕÂÕÎÉÔȟ ÄÅÐÅÎÄÉÎÇ ÏÎ ÔÈÅ ÓÕÂÓÅÁ "/0 ÄÅÓÉÇÎȢ

Name Description Unit or code list Priority
2ÉÇ ÔÙÐÅ 3ÐÅÃÉÆÙ Semi-submersible, Drill ship, Jack-

up, etc.
Medium

Rig mooring 3ÐÅÃÉÆÙ DP, Anchored Medium
BOP manufacturer/supplier 3ÐÅÃÉÆÙ Free text High
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Name Description Unit or code list Priority
Dimension 3ÐÅÃÉÆÙ ɉÉÎÎÅÒ ÄÉÁÍÅÔÅÒɊ Millimetres (inches) Medium
Size Height and mass Millimetres (inches), kilograms 

(tons)
Low

Pressure rating 3ÐÅÃÉÆÙ Pascal (pounds per square inch) High
Installed location/ recorded 
water depth

3ÐÅÃÉÆÙ Foot (metres) Medium

Ram preventers – manufacturer 
(and model)

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High

Ram preventers, pressure rating 3ÐÅÃÉÆÙ Pascal (pounds per square inch) High
.ÕÍÂÅÒ ÏÆ ПÉØÅÄ ÐÉÐÅ ÒÁÍÓ 3ÐÅÃÉÆÙ Number Medium
.ÕÍÂÅÒ ÏÆ ПÌÅØÉÂÌÅ ÐÉÐÅ ÒÁÍÓ 3ÐÅÃÉÆÙ Number Medium
Number of blind rams 3ÐÅÃÉÆÙ Number Medium
Number of blind shear rams 3ÐÅÃÉÆÙ Number Medium
Number of casing shear rams 3ÐÅÃÉÆÙ Number Medium
Annular preventers – manufac-
turer (and model)

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High

Annular preventers, pressure 
rating

3ÐÅÃÉÆÙ Pascal (pounds per square inch) High

Number of annular preventers 3ÐÅÃÉÆÙ Number Medium
LMRP connector – manufactur-
er and model

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High

LMRP connector pressure rating 3ÐÅÃÉÆÙ Pascal (pounds per square inch) Medium
Wellhead connector – manufac-
turer (and model)

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High

Wellhead connector pressure 
rating

3ÐÅÃÉÆÙ Pascal (pounds per square inch) Medium

Number of wellhead connections 3ÐÅÃÉÆÙ ÔÏÔÁÌ ÎÕÍÂÅÒ ÏÆ ÔÉÍÅÓ 
the BOP has been run and (re-) 
latched to the wellhead during 
surveillance period

Number Medium

Choke-and-kill valve – manufac-
turer (and model)

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ Medium

Number of choke-and-kill valves 3ÐÅÃÉÆÙ Number Medium
4ÙÐÅ ÏÆ ÃÏÎÔÒÏÌ ПÌÕÉÄ 3ÐÅÃÉÆÙ Oil-based, water-based High
4ÙÐÅ ÏÆ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ -ÕÌÔÉÐÌÅØÅÄȟ ÐÉÌÏÔ ÈÙÄÒÁÕÌÉÃȟ ÏÔÈÅÒ High
Make and version of control 
ÓÙÓÔÅÍ

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High

3ÅÃÏÎÄÁÒÙ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ Medium

A.2.8.3 Surface blowout preventers (BOP)

4ÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÒÆÁÃÅ ÂÌÏ×ÏÕÔ ÐÒÅÖÅÎÔÅÒÓ ɉ"/0Ɋȱ ÁÒÅ ÓÐÅÃÉПÉÃ ÆÏÒ ÌÁÎÄ ÏÐÅÒÁÔÉÏÎÓ ÏÒ ÆÏÒ 
ÓÔÒÕÃÔÕÒÅÓ ÔÈÁÔ ÁÒÅ ПÉØÅÄ ÔÏ ÔÈÅ ÓÅÁПÌÏÏÒȟ ÁÎÄ ÁÒÅ ÔÏÏ Á ÌÁÒÇÅ ÅØÔÅÎÔ ÓÉÍÉÌÁÒ ÔÏ ÔÈÅ ÓÕÂÓÅÁ "/0 ÅÑÕÉÐÍÅÎÔ 
subsea. Hence parts of the example shown for subsea blowout preventers is also applicable to surface 
ÂÌÏ×ÏÕÔ ÐÒÅÖÅÎÔÅÒÓȟ ÅØÃÅÐÔ ÆÏÒ ÓÐÅÃÉПÉÃ ÓÕÂÓÅÁ ÍÁÉÎÔÁÉÎÁÂÌÅ ÉÔÅÍÓ ÌÉÓÔÅÄ ÉÎ !ȢςȢψȢςȢ

In principle, a surface BOP is similar to a subsea BOP. The main differences are related to the control of 
the BOP functions and that the surface BOP, in general, has fewer functions than the subsea BOP.
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4ÈÅ ÍÁÉÎ ÆÕÎÃÔÉÏÎ ÏÆ ÔÈÅ 3ÕÒÆÁÃÅ "/0 ÉÓ ÔÏ ÃÌÏÓÅ ÉÎ ÔÈÅ ×ÅÌÌÂÏÒÅ ÉÎ ÏÒÄÅÒ ÔÏ ÃÉÒÃÕÌÁÔÅ ÄÒÉÌÌÉÎÇ ПÌÕÉÄ ×ÉÔÈ Á 
ÈÉÇÈÅÒ ÄÅÎÓÉÔÙ ÔÏ ÒÅÇÁÉÎ ÔÈÅ ÈÙÄÒÏÓÔÁÔÉÃ ÃÏÎÔÒÏÌ ÏÆ ÔÈÅ ×ÅÌÌȢ 4ÈÅ 3ÕÒÆÁÃÅ "/0 ÃÁÎ ÁÌÓÏ ÂÅ ÕÓÅÄ ÆÏÒ ÏÔÈÅÒ 
purposes, such as testing casing, testing leak-off pressure, squeeze cement, etc.

4ÈÅ ÅØÁÍÐÌÅ ÏÆ 3ÕÒÆÁÃÅ "/0 ÔÁØÏÎÏÍÙ ÇÉÖÅÎ ÉÎ Figure A.41 relates to surface-mounted BOPs used for 
drilling.

Equipment class — Level 6 Equipment type
Description Code Description Code
Surface blowout preventers BT 0ÉÌÏÔÅÄ ÈÙÄÒÁÕÌÉÃ PH

-ÕÌÔÉÐÌÅØÅÄ ÅÌÅÃÔÒÏȤÈÙÄÒÁÕÌÉÃ MX

! 3ÕÒÆÁÃÅ "/0 ÔÙÐÉÃÁÌÌÙ ÃÏÎÓÉÓÔÓ ÏÆ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÍÁÉÎ ÃÏÍÐÏÎÅÎÔÓ ɉÁÌÓÏ ÔÁÂÌÅ ÏÎ ÅÑÕÉÐÍÅÎÔ 
subdivision below):

ÁɊ ÏÎÅ ÏÒ Ô×Ï ÁÎÎÕÌÁÒ ÐÒÅÖÅÎÔÅÒÓ ÔÈÁÔ ÓÅÁÌ ÁÒÏÕÎÄ ÁÎÙ ÔÕÂÕÌÁÒ ÉÎ ÔÈÅ ×ÅÌÌȠ

b) three to six ram preventers that, depending on dressing, can seal around various pipes in the well, 
ÓÈÅÁÒ ÐÉÐÅ ÁÎÄ ÓÅÁÌ ÁÎ ÅÍÐÔÙ ÈÏÌÅȠ

ÃɊ Á ÍÁÉÎ ÃÏÎÎÅÃÔÏÒ ÔÈÁÔ ÃÏÎÎÅÃÔÓ ÔÈÅ "/0 ÔÏ ÔÈÅ ×ÅÌÌÈÅÁÄȠ
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d) four to ten choke-and-kill valves that can be operated in order that the contained pressure in the 
"/0 ÃÁÎ ÂÅ ÏÂÓÅÒÖÅÄȟ ÐÒÅÓÓÕÒÉÚÅÄ ПÌÕÉÄ ÃÉÒÃÕÌÁÔÅÄ ÏÕÔ ÏÆ ÔÈÅ ×ÅÌÌ ÁÎÄ ÐÒÅÓÓÕÒÉÚÅÄ ПÌÕÉÄ ÐÕÍÐÅÄ ÉÎ 
the well.

Table A.125 — Equipment subdivision — Surface blowout preventers (BOP)

Equipment unit Surface blowout preventers (BOP)
Subunit Preventers, valves 

and lines
Connectors Primary control

Maintainable items Annular preventer:
"ÏÄÙ
Flanges
Packing element
(ÙÄÒÁÕÌÉÃ ÐÉÓÔÏÎ
Seals
Ram preventers:
"ÏÄÙ
Locking device
Flanges
Ram block bonnet
Ram seals
Shear blade
Piston/operator
Seals
Choke-and-kill valves:
Actuator
'ÁÔÅ ÂÏÄÙ
Seals bonnet
Gooseneck hose
Choke-and-kill lines:
Connectors
Seals
Hose/Pipe
Rigid pipe

Connectors:
"ÏÄÙ
Locking mechanism
Piston(s)
Main-bore seal ring
Seals

Surface controls:
Control Pod
Pilot valves
Pressure regulator valves
Solenoid valves
Check valves
Other valves
(ÙÄÒÁÕÌÉÃ ÃÏÎÔÒÏÌ ПÌÕÉÄ
Seals
El-equipment/SEM
)ÎÓÔÒÕÍÅÎÔÁÔÉÏÎ ɉÅȢÇȢ ПÌÏ×Ⱦ
pressure sensors)
Piping/Hoses
(ÙÄÒÁÕÌÉÃ ÂÕÎÄÌÅÓ ɉÐÉÌÏÔ 
ÌÉÎÅÓ ÁÎÄ ÍÁÉÎ ÓÕÐÐÌÙɊ
Multiplex cables
(ÙÄÒÁÕÌÉÃ ÓÕÐÐÌÙ ÌÉÎÅ
Control panels
Surface control unit
%ÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÓÕÐÐÌÙ
0Ï×ÅÒ ÓÕÐÐÌÙ
"ÁÔÔÅÒÙ ÂÁÃËÕÐ ɉ503Ɋ
Push button
Instrumentation (e.g. pres-
sure sensor, readout)
(ÙÄÒÁÕÌÉÃ ÐÏ×ÅÒ ÕÎÉÔ

Name Description Unit or code list Priority
)ÎÓÔÁÌÌÁÔÉÏÎ ÔÙÐÅ 3ÐÅÃÉÆÙ 3ÅÍÉȤÓÕÂÍÅÒÓÉÂÌÅȟ ÊÁÃËȤÕÐȟ 4,0ȟ 

onshore, other
Medium

Mooring 3ÐÅÃÉÆÙ DP, anchored, no Medium
BOP manufacturer/supplier 3ÐÅÃÉÆÙ Free text High
Dimension 3ÐÅÃÉÆÙ ɉÉÎÎÅÒ ÄÉÁÍÅÔÅÒɊ Millimetres (inches) Medium
Size Height and mass Millimetres (inches), kilograms (tons) Low
Pressure rating 3ÐÅÃÉÆÙ Pascal (pounds per square inch) High
Installed location/ recorded 
water depth

3ÐÅÃÉÆÙ Foot (metres) Medium
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Name Description Unit or code list Priority
Ram preventers – manufacturer 
(and model)

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High

Ram preventers, pressure rating 3ÐÅÃÉÆÙ Pascal (pounds per square inch) High
Number of ram preventers 3ÐÅÃÉÆÙ Number Medium
Annular preventers – manufac-
turer (and model)

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High

Annular preventers, pressure 
rating

3ÐÅÃÉÆÙ Pascal (pounds per square inch) High

Number of annular preventers 3ÐÅÃÉÆÙ Number Medium
Wellhead connector – manufac-
turer (and model)

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High

Wellhead connector pressure rating 3ÐÅÃÉÆÙ Pascal (pounds per square inch) Medium
Number of wellhead connections 3ÐÅÃÉÆÙ ÔÏÔÁÌ ÎÕÍÂÅÒ ÏÆ ÔÉÍÅÓ 

the BOP has been run and (re-) 
latched to the wellhead during 
surveillance period

Number Medium

Choke-and-kill valve – manufac-
turer (and model)

3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ Medium

Number of choke-and-kill valves 3ÐÅÃÉÆÙ Number Medium
4ÙÐÅ ÏÆ ÃÏÎÔÒÏÌ ПÌÕÉÄ 3ÐÅÃÉÆÙ Oil-based, water-based High
4ÙÐÅ ÏÆ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ -ÕÌÔÉÐÌÅØÅÄȟ ÐÉÌÏÔ ÈÙÄÒÁÕÌÉÃȟ ÏÔÈÅÒ High
-ÁËÅ ÁÎÄ ÖÅÒÓÉÏÎ ÏÆ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ High
3ÅÃÏÎÄÁÒÙ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ 3ÐÅÃÉÆÙ 3ÐÅÃÉÆÙ Medium

A.2.9 Well intervention

A.2.9.1 Surface well control equipment

Surface well control equipment is relevant for the following well interventions:

ɂ ÃÏÉÌÅÄ ÔÕÂÉÎÇȠ

ɂ ×ÉÒÅÌÉÎÅȠ

— snubbing.

4ÈÅ ÐÒÉÎÃÉÐÌÅÓ ÆÏÒ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÅØÃÈÁÎÇÅ ÄÅПÉÎÅÄ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÃÁÎ ÁÌÓÏ ÂÅ 
applied for such equipment.

Note that the Surface well control equipment is all topsides or onshore located equipment. In case 
subsea well intervention takes place (where e.g. surface tree is covered in Table A.128), there will be 
interfaces on top of this surface tree, and this equipment class in this section provides further details.

Note that subsea and surface BOPs are listed in A.2.8.2 and A.2.8.3.

4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÔÈÒÅÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÁÒÅ ÍÅÎÔÉÏÎÅÄ ÓÅÐÁÒÁÔÅÌÙ ÉÎ Table A.4, but due to similarities 
ÔÈÅÙ ÁÒÅ ÃÏÍÂÉÎÅÄ ÉÎ ÔÈÉÓ ÓÅÃÔÉÏÎȟ ÁÎÄ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÉÎ ÔÈÅ ÔÁÂÌÅ ÂÅÌÏ× ÓÈÏÕÌÄ ÔÈÅÒÅÆÏÒÅ 
ÂÅ ÕÓÅÄ ÉÎ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÆÏÒ ÓÕÃÈ ÓÕÒÆÁÃÅ ×ÅÌÌ ÃÏÎÔÒÏÌ ÅÑÕÉÐÍÅÎÔȡ

ɂ ÃÏÉÌÅÄ ÔÕÂÉÎÇȟ ÓÕÒÆÁÃÅ ×ÅÌÌ ÃÏÎÔÒÏÌ ÅÑÕÉÐÍÅÎÔȠ

ɂ ×ÉÒÅÌÉÎÅȟ ÓÕÒÆÁÃÅ ×ÅÌÌ ÃÏÎÔÒÏÌ ÅÑÕÉÐÍÅÎÔȠ

— snubbing, surface well control equipment.
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Equipment class — Level 6 Equipment type
Description Code Description Code
Surface well control equipment (for well intervention) WC Coiled tubing W1

Snubbing W2
Wireline W3
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Table A.128 — Equipment subdivision - Surface well control equipment (for well intervention)

Equipment 
unit

Surface well control equipment (for well intervention)

Subunit Temporary 
connection and 
high pressure 
extension

Well Inter-
vention BOP

Dynamic 
pressure 
seal

Lateral isola-
tion valve

Control and 
monitoring

Maintainable 
items

Sealing surface
Sealing element

2ÁÍ ÁÓÓÅÍÂÌÙ
Sealing element
Shearing ele-
ment

Sealing ele-
ment
(ÙÄÒÁÕÌÉÃ ÃÉÒ-
cuit

Valve, process 
isolation
6ÁÌÖÅȟ ÕÔÉÌÉÔÙ 
isolation

Prime mover
Solenoid control 
valve
Pilot controlled 
valve
Hand actuator
Accumulator
Electronics mod-
ule
(ÙÄÒÁÕÌÉÃ ÃÏÕ-
pling
LV power/signal 
connector
Relief valve
Shuttle valve
Filter
Pump
(ÙÄÒÁÕÌÉÃ ПÌÕÉÄ 
tank

intervention)

Name Description Unit or code list Priority
Manufacturer 3ÐÅÃÉÆÙ Text High
5ÎÉÔ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ Manufacturer model/part/se-

rial number
Number or name High

Unit function Functional description of unit Text High
5ÎÉÔ ÔÙÐÅ 4ÙÐÅ ÏÆ ÕÎÉÔ ɉÒÁÍȟ ÇÁÔÅ ÖÁÌÖÅȟ 

ball valve, etc.)
Text High

Size Nominal size (bore) Millimetres (inches) High
4ÙÐÅ ÏÆ ÃÏÎÎÅÃÔÉÏÎÓ 3ÐÅÃÉÆÙ Text
%ÌÁÓÔÏÍÅÒ ÔÙÐÅ 3ÐÅÃÉÆÙ ÅÌÁÓÔÏÍÅÒ ÔÙÐÅ ÆÏÒ ÅÑÕÉÐ-

ÍÅÎÔ ×ÉÔÈ ÄÙÎÁÍÉÃ ÁÎÄ ÓÔÁÔÉÃ 
sealing elements.

Text High

Pressure rating Working pressure rating Pascal (bar, psi) High
Pressure exposure Operational pressures encoun-

tered
Pascal (bar, psi) High

Fluid exposure -ÁÉÎ ПÌÕÉÄÓ ÏÎÌÙ Oil, gas, condensate, brine, CO2, H2S High
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A.2.9.2 Subsea well intervention

2ÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÆÏÒ Ȭ3ÕÂÓÅÁ ×ÅÌÌ ÉÎÔÅÒÖÅÎÔÉÏÎȭ ÍÁÙ ÂÅ ÐÅÒÆÏÒÍÅÄ ÏÎ ÔÈÒÅÅ ÍÏÄÅÓ ÏÆ ÏÐÅÒÁÔÉÏÎȟ 
×ÈÉÃÈ ÍÁÙ ÈÁÖÅ ÓÌÉÇÈÔÌÙ ÄÉÆÆÅÒÅÎÔ ÔÁØÏÎÏÍÙ ÆÏÒÍÁÔÓȢ 4ÈÅÓÅ ÁÒÅȡ

ÁɊ ÒÉÓÅÒÌÅÓÓ ×ÅÌÌ ÉÎÔÅÒÖÅÎÔÉÏÎ ɉ2,7)ɊȠ

ÂɊ ÏÐÅÎ ×ÁÔÅÒ ÉÎÔÅÒÖÅÎÔÉÏÎȠ

c) Thru-BOP/Drilling riser intervention.

RLWI for executing subsea wireline operations is comparable to the wireline operations done using 
surface well control equipment as described in A.2.9.1.

4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÐÒÅÓÅÎÔÓ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁ ÆÏÒ ÂɊ ÏÐÅÎ ×ÁÔÅÒ ÉÎÔÅÒÖÅÎÔÉÏÎȟ ÁÎÄ ÔÈÉÓ ÉÓ 
thus assigned the equipment class OI, see below.

Other intervention tools appearing as part of this International Standard such as running tools for 
ПÌÏ× ÃÏÎÔÒÏÌ ÍÏÄÕÌÅȟ 3#- ÁÎÄ ÖÁÌÖÅ ÒÅÔÒÉÅÖÁÌÓ ÏÎ ÔÈÅ ÓÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÆÁÃÉÌÉÔÙ ÁÒÅ ÎÏÔ ÃÏÖÅÒÅÄ ÉÎ ÔÈÉÓ 
ÔÁØÏÎÏÍÙȠ ÓÅÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ Ȱ3ÕÂÓÅÁ ÉÎÔÅÒÖÅÎÔÉÏÎȱȢ

Equipment class — Level 6 Equipment type
Description Code Description Code
Open water intervention OI Well completion WC

Well intervention – open sea 
(tree mode)

WI

Full workover (tree mode) WO
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0ÌÅÁÓÅ ÎÏÔÅ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÒÅÍÁÒËÓ ÒÅÇÁÒÄÉÎÇ ПÉÇÕÒÅ ÁÂÏÖÅȡ

ρɊ $ÏÔÔÅÄ ÌÉÎÅÓ ÉÎÄÉÃÁÔÅ ÅÑÕÉÐÍÅÎÔ ÎÏÔ ÉÎÃÌÕÄÅÄȢ )Î ÁÄÄÉÔÉÏÎȟ ÎÏÔÅ ÔÈÁÔ ÏÎÌÙ ÓÏÍÅ ÐÁÒÔ ÏÆ ÔÈÅ ÒÉÇ 
interface is included in this equipment class (see Table A.131), whilst other parts are covered in 
equipment class Surface well control equipment (A.2.9.1).

ςɊ 4ÈÅ ПÉÇÕÒÅ ÉÓ ÆÏÒ ÉÌÌÕÓÔÒÁÔÉÏÎ ÏÎÌÙȟ ÁÎÄ ÄÏÅÓ ÎÏÔ ÃÏÖÅÒ ÁÌÌ ÃÏÍÐÏÎÅÎÔÓ ÌÉÓÔÅÄ ÉÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔ 
subdivision table.

σɊ .ÏÒÍÁÌÌÙ ÔÈÅ 0ÒÏÃÅÓÓ )ÓÏÌÁÔÉÏÎ ÖÁÌÖÅ ÉÓ ÂÅÌÏ× ÔÈÅ %$0 ÃÏÎÎÅÃÔÏÒ ÁÎÄ ÔÈÅ ÍÁÉÎ ÂÏÒÅ ÖÁÌÖÅ ÁÂÏÖÅ ÔÈÅ 
EDP connector is called Retainer Valve.

τɊ 3ÅÖÅÒÁÌ ÔÙÐÅÓ ÏÆ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ ÃÏÎПÉÇÕÒÁÔÉÏÎÓ ÁÒÅ ÁÖÁÉÌÁÂÌÅ ÏÎ ÔÈÅ ÍÁÒËÅÔȟ ÅȢÇȢ ÄÉÒÅÃÔ ÈÙÄÒÁÕÌÉÃȟ 
ÅÌÅÃÔÒÏ ÈÙÄÒÁÕÌÉÃȢ
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5) EDP/WCP Process isolation valves could for instance be PIV, RV or XOV. Note that process isolation 
ÖÁÌÖÅÓ ÍÁÙ ÒÅÑÕÉÒÅ ÔÏ ÃÕÔȢ

φɊ 3ÈÅÁÒ ɉȾÓÅÁÌɊ ÖÁÌÖÅ ÉÓ ÔÙÐÉÃÁÌÌÙ Á ÓÈÅÁÒ ɉÓÅÁÌɊ ÒÁÍȢ

χɊ (ÅÁÖÅ ÅÌÉÍÉÎÁÔÉÏÎ ÉÓ ÕÓÕÁÌÌÙ ÐÅÒÆÏÒÍÅÄ ÔÈÒÏÕÇÈ ÅÌÅÖÁÔÏÒ ÁÎÄ ÔÏÐ ÄÒÉÖÅ ÍÏÔÉÏÎ ÃÏÍÐÅÎÓÁÔÏÒ ÏÒ 
ÈÅÁÖÅ ÃÏÍÐÅÎÓÁÔÅÄ ÃÒÁÎÅȢ 3ÌÉÃË ÊÏÉÎÔ ÐÏÓÉÔÉÏÎ ÁÎÄ ÆÕÎÃÔÉÏÎ ÓÈÁÌÌ ÂÅ ÃÌÁÒÉПÉÅÄȢ

8) Note that Table A.4 ÈÁÓ Ȱ$ÒÉÌÌÉÎÇ ÁÎÄ ÃÏÍÐÌÅÔÉÏÎ ÒÉÓÅÒȱ ÁÓ ÁÎ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ ÔÈÁÔ ×ÏÕÌÄ ÃÏÖÅÒ ÔÈÅ 
workover riser.

ωɊ 4ÈÅ 7ÏÒËÏÖÅÒ #ÏÎÔÒÏÌ 3ÙÓÔÅÍ ɉ7/#3Ɋ ÉÓ ÄÉÆÆÅÒÅÎÔ ÁÎÄ ÓÈÏÕÌÄ ÔÈÅÒÅÆÏÒÅ ÂÅ ÁÎÁÌÙÓÅÄ ÓÅÐÁÒÁÔÅÌÙȢ 
4ÈÉÓ ÉÓ ÄÏÎÅ ÂÙ ÔÈÅ ÉÎÔÒÏÄÕÃÔÉÏÎ ÏÆ Ô×Ï ÎÅ× ÓÕÂÕÎÉÔÓȟ Ȭ4ÏÐÓÉÄÅ ÃÏÎÔÒÏÌ Ǫ ÍÏÎÉÔÏÒÉÎÇȭ ÁÎÄ Ȭ3ÕÂÓÅÁ 
ÃÏÎÔÒÏÌ Ǫ ÍÏÎÉÔÏÒÉÎÇȭȟ ×ÈÉÃÈ ÁÒÅ ÁÌ×ÁÙÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÔÈÅ ×ÅÌÌ ÉÎÔÅÒÖÅÎÔÉÏÎ ÔÁØÏÎÏÍÉÅÓ ÁÎÄ 
ÓÈÏÕÌÄ ÎÏÔ ÂÅ ÃÏÎÆÕÓÅÄ ×ÉÔÈ ÔÈÅ Ȱ3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȱ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓȢ

ρπɊ 3ÁÆÅÔÙ ÊÏÉÎÔ ɉÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ 3ÕÂÓÅÁ ÐÉÐÅÌÉÎÅÓɊ ÁÎÄ 3ÔÒÅÓÓ ÊÏÉÎÔ ɉÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ $ÒÙ ÔÒÅÅ ÒÉÓÅÒÓɊ 
ÃÁÎ ÂÅ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ 7/ ÓÁÆÅÔÙ Ⱦ ÓÔÒÅÓÓ ÊÏÉÎÔÓ
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Table A.131 — Equipment subdivision — Subsea well intervention: Open water intervention

Equipment 
unit

Subsea well intervention: Open water intervention

Subunit Well control 
package 
(WCP)

Emergency 
disconnect 
package (at 
the top of 
WCP)

WO riser Rig interface 
a

Topside 
control & 
monitoring b

Subsea 
control and 
monitoring b

Maintainable 
items

Valve, process 
isolation
6ÁÌÖÅȟ ÕÔÉÌÉÔÙ 
isolation
Valve, shear
Connector

Retainer valve
6ÁÌÖÅȟ ÕÔÉÌÉÔÙ 
isolation
Connector
Bleed-off valve

7/ ÓÔÒÅÓÓ ÊÏÉÎÔ
7/ ÓÁÆÅÔÙ 
ÊÏÉÎÔ
4ÅÎÓÉÏÎ ÊÏÉÎÔ
Heave elimi-
nator
3ÌÉÃË ÊÏÉÎÔ
Swivel

Tension frame
Elevator inter-
face

Solenoid con-
trol valve
Pilot control 
valve
Accumulator 
– topside
(ÙÄÒÁÕÌÉÃ 
coupling
Master con-
trol station 
(topside)
Pressure reg-
ulator
WOCS Pump 
incl. driver
LV power/ sig-
nal connector
Shutdown 
panel
Filter
Reels
0ÕÒÇÅ ÓÙÓÔÅÍ
UPS
Valve, relief

Solenoid con-
trol valve
Pilot control 
valve
Accumulator 
– subsea
(ÙÄÒÁÕÌÉÃ 
coupling
WO Umbilical
Subsea elec-
tronic module
LV power/ sig-
nal connector
Filter
Valve, relief
Valve, shuttle
Subsea pow-
ered pump
(ÙÄÒÁÕÌÉÃ ПÌÕÉÄ 
subsea tanks

a See also equipment class Surface well control equipment in A.2.9.1.
b 7/#3 ÔÁËÅÓ ÔÅÍÐÏÒÁÒÙ ÃÏÎÔÒÏÌ ɉÆÒÏÍ ÎÏÒÍÁÌ 3ÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌ ɀ ÓÅÅ !ȢςȢφȢρɊ ÏÆ ÓÕÂÓÅÁ 8ȤÍÁÓ ÔÒÅÅ ÄÕÒÉÎÇ 
subsea intervention. WOCS takes over permanent control of SPS (e.g. for subsea X-mas trees).

Name Description Unit or code list Priority
2ÉÇ ÔÙÐÅ 3ÐÅÃÉÆÙ Semi-submersible, drill ship, etc. Medium
#ÏÎÔÒÏÌ ÓÙÓÔÅÍ a )ÎÔÅÒÖÅÎÔÉÏÎ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍ $ÉÒÅÃÔ ÈÙÄÒÁÕÌÉÃ

$ÉÒÅÃÔ ÅÌÅÃÔÒÏ ÈÙÄÒÁÕÌÉÃ
-ÕÌÔÉÐÌÅØÅÄ ÅÌÅÃÔÒÏ ÈÙÄÒÁÕÌÉÃ

Medium

a 4ÈÉÓ ÉÓ Á ÓÕÂÓÅÔ ÁÎÄ ÅÑÕÉÖÁÌÅÎÔ ÔÏ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÉÎ Table A.87 for Subsea production control

A.2.10 Marine

*ÁÃËȤÕÐ ÕÎÉÔÓ ÕÓÅÄ ÉÎ ÔÈÅ ÏÉÌ ÁÎÄ ÇÁÓ ÉÎÄÕÓÔÒÙ ÃÁÎ ÂÅ ÄÉÖÉÄÅÄ ÉÎÔÏ Ô×Ï ÍÁÉÎ ÇÒÏÕÐÓȟ ÄÒÉÌÌÉÎÇ ÊÁÃËȤÕÐÓ ÁÎÄ 
ÓÅÒÖÉÃÅ ÊÁÃËȤÕÐÓȢ
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$ÒÉÌÌÉÎÇ ÊÁÃËȤÕÐÓ ÁÒÅ ÍÁÉÎÌÙ ÕÓÅÄ ÆÏÒȡ

ɂ ÅØÐÌÏÒÁÔÉÏÎ ÄÒÉÌÌÉÎÇȠ

ɂ ÐÒÏÄÕÃÔÉÏÎ ÄÒÉÌÌÉÎÇȟ ÃÏÍÐÌÅÔÉÏÎ ÁÎÄ ×ÅÌÌ ÉÎÔÅÒÖÅÎÔÉÏÎ ÏÎ ÓÕÂÓÅÁ ÔÅÍÐÌÁÔÅȠ

— production drilling, completion and well intervention on wellhead platform.

3ÅÒÖÉÃÅ ÊÁÃËȤÕÐÓ ÁÒÅ ÍÁÉÎÌÙ ÕÓÅÄ ÆÏÒȡ

ɂ ÁÃÃÏÍÍÏÄÁÔÉÏÎȠ

ɂ ÈÅÁÖÙ ÌÉÆÔȠ

ɂ ÇÅÏÔÅÃÈÎÉÃÁÌ ÓÕÒÖÅÙÓȢ

Equipment class – Level 6 Equipment type
Description Code Description Code
*ÁÃËÉÎÇ ÁÎÄ ПÉØÁÔÉÏÎ JF Open-truss legs TL

Columnar legs CL
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Equipment
unit

Subunit Jacking unit Fixation Leg structure Hull-mounted 
structure

Control and 
monitoring

Miscellaneous

Maintainable
items

,ÏÁÄ ÓÈÉÆÔ ÓÙÓ-
tem
Motor
Gear Box
Pinion
Variable fre-
ÑÕÅÎÃÙ ÄÒÉÖÅ
Brake
'ÒÅÁÓÉÎÇ ÓÙÓÔÅÍ

Clamping unit Chord
Bracing
Spud can
Rack
*ÅÔÔÉÎÇ ÓÙÓÔÅÍ
Corrosion pro-
tection
'ÒÅÁÓÉÎÇ ÓÙÓÔÅÍ

Jacking support 
structure
Leg guides

Actuating device
Control unit
Internal power 
ÓÕÐÐÌÙ
Monitoring
Sensor
Valve
Wiring
Piping
Seals

HPU
Others

Name Description Unit or code list Priority
Application #ÌÁÓÓÉÆÙ Exploration drilling

Production drilling/completion on subsea 
template
Well intervention on subsea template
Production drilling/completion on well-
head platform
Well intervention on wellhead platform
3ÅÒÖÉÃÅ ÊÁÃËȤÕÐ ÆÏÒ !ÃÃÏÍÍÏÄÁÔÉÏÎ
3ÅÒÖÉÃÅ ÊÁÃËȤÕÐ ÆÏÒ (ÅÁÖÙ ÌÉÆÔ
3ÅÒÖÉÃÅ ÊÁÃËȤÕÐ ÆÏÒ 'ÅÏÔÅÃÈÎÉÃÁÌ ÓÕÒÖÅÙÓ

High

(ÏÌÄÉÎÇ ÃÁÐÁÃÉÔÙ ÓÕÒÖÉÖÁÌ 3ÕÒÖÉÖÁÌ ÈÏÌÄÉÎÇ ÃÁÐÁÃÉÔÙ Tonnes Medium
*ÁÃËÉÎÇ ÌÏÁÄ ÅÍÅÒÇÅÎÃÙ %ÍÅÒÇÅÎÃÙ ÊÁÃËÉÎÇ ÌÏÁÄ Tonnes Low
Jacking load rated 2ÁÔÅÄ ÊÁÃËÉÎÇ ÌÏÁÄ Tonnes Medium
Output torque Gear box output torque N/m Medium
Pinions count Number of pinions Each Medium
Power operating Power – operating Kilowatts, KW Medium
Speed hoist - max load Hoist speed at max load Metres per second, m/s Medium
Speed hoist – no load Hoist speed at no load Metres per second, m/s Low
Speed input shaft Speed _input_shaft Revolutions per minute ,rpm Low
Speed output shaft Speed_output_shaft Revolutions per minute ,rpm Low
Torque brake Brake torque N/m Low
*ÁÃËÉÎÇ ÆÒÁÍÅ ÔÙÐÅ *ÁÃËÉÎÇ ÆÒÁÍÅ ÔÙÐÅ &ÉØÅÄȟ ПÌÏÁÔÉÎÇ Medium

A.2.11 Utilities

No examples are included in Annex A.

./4% 5ÔÉÌÉÔÉÅÓ ÃÁÎ ÉÎÃÌÕÄÅ ÁÎÙÔÈÉÎÇ ÆÒÏÍ ÓÉÎÇÌÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔÓ ɉÅȢÇȢ ÐÕÍÐÓɊ ÔÏ ÍÏÒÅ ÃÏÍÐÌÅØ ÁÓÓÅÍÂÌÉÅÓ 
(packages).
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%8!-0,%3 &ÉÒÅ ×ÁÔÅÒ ÓÙÓÔÅÍȟ (6!#ȟ ÈÙÄÒÁÕÌÉÃ ÐÏ×ÅÒ ÓÕÐÐÌÙȟ ÅÔÃȢ

$ÅÐÅÎÄÉÎÇ ÏÎ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎȟ ÄÁÔÁ ÃÁÎ ÂÅ ÃÏÌÌÅÃÔÅÄ ÏÎ ÓÉÎÇÌÅȤÕÎÉÔ ÌÅÖÅÌ ÁÎÄ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÅÓÔÉÍÁÔÅÄ 
ÂÙ ÃÁÌÃÕÌÁÔÉÎÇ ÔÈÅ ÔÏÔÁÌ ÒÅÌÉÁÂÉÌÉÔÙ ÆÏÒ ÔÈÅ ÕÔÉÌÉÔÙ ÁÓÓÅÍÂÌÙȢ !ÌÔÅÒÎÁÔÉÖÅÌÙȟ ÄÁÔÁ ÃÁÎ ÂÅ ÃÏÌÌÅÃÔÅÄ ÆÏÒ ÔÈÅ 
ÃÏÍÐÌÅÔÅ ÕÔÉÌÉÔÙ ÓÙÓÔÅÍ ÁÓ Á ×ÈÏÌÅȢ )Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÅÓÔÁÂÌÉÓÈ ÔÈÅ ÔÁØÏÎÏÍÉÃ ÄÅПÉÎÉÔÉÏÎ ÄÅПÉÎÅÄ ÏÒ 
adapted to the selected alternative.

A.2.12 Auxiliaries

No examples are included in Annex A.
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Annex B 
(normative) 

 
Interpretation and notation of failure and maintenance 

parameters

B.1 Failure interpretation

When planning to collect data (see 7.1.2 and B.2.6), be aware that a failure can occur in one of a number 
of failure modes, e.g. complete loss of function, function degradation below an acceptable limit or an 
ÉÍÐÅÒÆÅÃÔÉÏÎ ÉÎ ÔÈÅ ÓÔÁÔÅ ÏÒ ÃÏÎÄÉÔÉÏÎ ÏÆ ÁÎ ÉÔÅÍ ɉÉÎÃÉÐÉÅÎÔ ÆÁÉÌÕÒÅɊ ÔÈÁÔ ÉÓ ÌÉËÅÌÙ ÔÏ ÒÅÓÕÌÔ ÉÎ Á ÆÕÎÃÔÉÏÎÁÌ 
failure if not corrected.

!ÌÓÏ ÂÅ Á×ÁÒÅ ÔÈÁÔ ÉÔ ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÔÏ ÍÁËÅ Á ÄÉÓÔÉÎÃÔÉÏÎ ÂÅÔ×ÅÅÎ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÄÁÔÁ ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙ 
ÐÕÒÐÏÓÅÓ ÁÎÄ ÆÏÒ ÁÖÁÉÌÁÂÉÌÉÔÙ ÐÕÒÐÏÓÅÓ ÁÓ ÆÏÌÌÏ×Óȡ

ÁɊ &ÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÐÕÒÐÏÓÅÓȟ ÉÔ ÉÓ ÍÁÉÎÌÙ ÔÈÅ ÉÎÔÒÉÎÓÉÃ ÆÁÉÌÕÒÅÓ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÔÈÁÔ ÁÒÅ ÏÆ ÉÎÔÅÒÅÓÔȟ 
ÉȢÅȢ ÐÈÙÓÉÃÁÌ ÆÁÉÌÕÒÅÓ ÔÈÁÔ ÏÃÃÕÒ ÏÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÂÅÉÎÇ ÃÏÎÓÉÄÅÒÅÄ ÁÎÄ ÔÈÁÔ ÎÏÒÍÁÌÌÙ ÒÅÑÕÉÒÅ ÓÏÍÅ 
ÒÅÓÔÏÒÁÔÉÏÎ ɉÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅɊ ÔÈÁÔ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÒÅÃÏÒÄȢ

ÂɊ &ÏÒ ÔÈÅ ÆÕÌÌ ÌÉÆÅÔÉÍÅ ÓÔÏÒÙ ÏÆ ÅÑÕÉÐÍÅÎÔȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÒÅÃÏÒÄ ÁÌÌ ÁÃÔÕÁÌ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ 
ÁÃÔÉÏÎÓ ÉÎ Á ×ÁÙ ÓÉÍÉÌÁÒ ÔÏ ÔÈÁÔ ÆÏÒ ÔÈÅ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅȢ

ÃɊ &ÏÒ ÁÖÁÉÌÁÂÉÌÉÔÙ ÐÕÒÐÏÓÅÓȟ ÁÌÌ ÆÁÉÌÕÒÅÓ ÔÈÁÔ ÈÁÖÅ ÃÁÕÓÅÄ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔ ÏÕÔÁÇÅ ÓÈÏÕÌÄ ÂÅ ÒÅÃÏÒÄÅÄȢ 
This can include stoppages due to operational limits being exceeded (e.g. real trips) where no 
ÐÈÙÓÉÃÁÌ ÆÁÉÌÕÒÅ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÏÃÃÕÒÒÅÄȢ

d) Even if no failures are experienced within the surveillance time, it is possible to estimate the 
ÆÁÉÌÕÒÅ ÒÁÔÅ ÂÙ ÐÒÏÐÅÒÌÙ ÃÅÎÓÏÒÅÄ ÄÁÔÁ ɉÓÅÅ #ȢσȢσɊȢ (ÅÎÃÅȟ ÒÅÃÏÒÄÉÎÇ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÈÉÓÔÏÒÙ ÍÁÙ ÁÌÓÏ 
be useful for equipment in periods with no failures.

Table B.1 ÇÉÖÅÓ ÓÏÍÅ ÇÕÉÄÁÎÃÅ ÏÎ ÔÈÉÓ ÉÓÓÕÅ ÂÙ ÄÉÓÔÉÎÇÕÉÓÈÉÎÇ ÂÅÔ×ÅÅÎ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÁÓ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ 
ÁÎÄ ÁÄÄÉÔÉÏÎÁÌ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÁÓ ÁÖÁÉÌÁÂÉÌÉÔÙ ÄÁÔÁȢ

Annex F, and ISO/TR 12489:2013 and IEC 61508:2010 also give guidance on what to consider as a failure 
ÆÏÒ ÓÁÆÅÔÙ ÅÑÕÉÐÍÅÎÔȢ 3ÕÃÈ ÄÅПÉÎÉÔÉÏÎ ÃÁÎ ÂÅ ÒÅÌÁÔÅÄ ÔÏ ÆÕÎÃÔÉÏÎÁÌ ÌÏÓÓȟ ÒÅÄÕÃÅÄ ÃÁÐÁÃÉÔÙ ÏÒ ÏÐÅÒÁÔÉÏÎ 
outside prescribed limits.

The full description of a failure might not be possible before a corrective action is carried out. In 
ÓÏÍÅ ÃÁÓÅÓ ɉÉÎÃÉÐÉÅÎÔ ÆÁÉÌÕÒÅÓɊȟ ÔÈÅ ÃÏÒÒÅÃÔÉÖÅ ÁÃÔÉÏÎ ÍÁÙ ÄÅÌÉÂÅÒÁÔÅÌÙ ÂÅ ÄÅÆÅÒÒÅÄ ɉÅȢÇȢ ÏÐÐÏÒÔÕÎÉÔÙ 
ÍÁÉÎÔÅÎÁÎÃÅɊȢ )Î ÔÈÉÓ ÃÁÓÅȟ ÉÔ ÃÁÎ ÂÅ ÎÅÃÅÓÓÁÒÙ ÔÏ ÒÅÃÏÒÄ ÂÏÔÈ ÔÈÅ ÄÁÔÅ ÏÆ ÆÁÉÌÕÒÅ ÄÅÔÅÃÔÉÏÎ ÁÎÄ ÔÈÅ ÄÁÔÅ 
ÏÆ ÔÈÅ ÃÏÒÒÅÃÔÉÖÅ ÁÃÔÉÏÎȢ &ÏÒ ÁÎÁÌÙÓÉÓ ÐÕÒÐÏÓÅÓȟ ÔÈÅ ÌÁÔÔÅÒ ÄÁÔÅ ÓÈÏÕÌÄ ÎÏÒÍÁÌÌÙ ÂÅ ÕÓÅÄȢ
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Table B.1 — Failure in relation to reliability and availability

Type of failure/maintenance to record Reliability Availabil-
ity

Failures that require some corrective maintenance action to be carried out (repair, 
replacement)

Yes Yes

Failure discovered during inspection, testing and/or preventive maintenance that re-
ÑÕÉÒÅÓ ÒÅÐÁÉÒ ÏÒ ÒÅÐÌÁÃÅÍÅÎÔ ÏÆ ÔÙÐÉÃÁÌÌÙ ÎÏÎȤ×ÅÁÒ ÉÔÅÍÓ ɉÓÅÁÌÓȟ ÂÅÁÒÉÎÇÓȟ ÉÍÐÅÌÌÅÒÓȟ ÅÔÃȢɊ

Yes Yes

&ÁÉÌÕÒÅ ÏÆ ÓÁÆÅÔÙ ÄÅÖÉÃÅÓ ÏÒ ÃÏÎÔÒÏÌȾÍÏÎÉÔÏÒÉÎÇ ÄÅÖÉÃÅÓ ÔÈÁÔ ÎÅÃÅÓÓÉÔÁÔÅÓ ÓÈÕÔÄÏ×Î ɉÔÒÉÐɊ 
ÏÒ ÒÅÄÕÃÔÉÏÎ ÏÆ ÔÈÅ ÉÔÅÍÓ ÃÁÐÁÂÉÌÉÔÙ ÂÅÌÏ× ÓÐÅÃÉПÉÅÄ ÌÉÍÉÔÓ

Yes Yes

3ÈÕÔÄÏ×Î ɉÔÒÉÐɊ ÏÆ ÔÈÅ ÉÔÅÍ ɉ×ÈÅÔÈÅÒ ÁÕÔÏÍÁÔÉÃÁÌÌÙ ÏÒ ÍÁÎÕÁÌÌÙ ÃÏÎÔÒÏÌÌÅÄɊ ÄÕÅ ÔÏ ÅØÔÅÒÎÁÌ 
ÃÏÎÄÉÔÉÏÎÓ ÏÒ ÏÐÅÒÁÔÉÎÇ ÅÒÒÏÒÓȟ ×ÈÅÒÅ ÎÏ ÐÈÙÓÉÃÁÌ ÆÁÉÌÕÒÅ ÃÏÎÄÉÔÉÏÎ ÏÆ ÔÈÅ ÉÔÅÍ ÉÓ ÒÅÖÅÁÌÅÄ

No Yes

&ÁÉÌÕÒÅ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÁÕÓÅÄ ÂÙ ÅØÔÅÒÎÁÌ ÉÍÐÁÃÔ ɉÅȢÇȢ ÌÁÃË ÏÆ ÐÏ×ÅÒ ÓÕÐÐÌÙȟ ÓÔÒÕÃÔÕÒÁÌ 
impact, etc.)

No Yes

Periodic replacement of consumables and normal wear parts No No
-ÉÎÏÒ ÐÌÁÎÎÅÄ ÍÁÉÎÔÅÎÁÎÃÅ ÓÅÒÖÉÃÅÓȟ ÓÕÃÈ ÁÓ ÁÄÊÕÓÔÍÅÎÔÓȟ ÌÕÂÒÉÃÁÔÉÏÎȟ ÃÌÅÁÎÉÎÇȟ ÏÉÌ 
ÒÅÐÌÁÃÅÍÅÎÔȟ ПÉÌÔÅÒ ÒÅÐÌÁÃÅÍÅÎÔ ÏÒ ÃÌÅÁÎÉÎÇȟ ÐÁÉÎÔÉÎÇȟ ÅÔÃȢ

No Yes

Testing and inspections No Yes
Ȱ/ÎȤÄÅÍÁÎÄȱ ÁÃÔÉÖÁÔÉÏÎÓ Yes Yes
Preventive or planned maintenance a Yes (No) Yes
-ÏÄÉПÉÃÁÔÉÏÎÓȟ ÎÅ× ×ÏÒËȟ ÕÐÇÒÁÄÅÓ b No Yes/No
a  4Ï ÇÅÔ ÔÈÅ ÆÕÌÌ ÌÉÆÅÔÉÍÅ ÈÉÓÔÏÒÙ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔȟ ÔÈÅ ÁÃÔÕÁÌ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÓÈÏÕÌÄ ÂÅ ÒÅÃÏÒÄÅÄȢ &ÏÒ 
ÒÅÃÏÒÄÉÎÇ ÆÁÉÌÕÒÅÓ ÏÎÌÙȟ ÔÈÉÓ ÃÁÎ ÂÅ ÓËÉÐÐÅÄȢ
b  -ÏÄÉПÉÃÁÔÉÏÎÓ ÁÒÅ ÎÏÒÍÁÌÌÙ ÎÏÔ Á ÐÁÒÔ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÂÕÔ ÁÒÅ ÆÒÅÑÕÅÎÔÌÙ ÄÏÎÅ ÂÙ ÍÁÉÎÔÅÎÁÎÃÅ ÐÅÒÓÏÎÎÅÌȢ

B.2 Failure and maintenance data notations

B.2.1 General

)Î ÏÒÄÅÒ ÔÏ ÌÉÍÉÔ ÄÁÔÁÂÁÓÅ ÓÉÚÅ ÁÎÄ ÍÁËÅ ÉÔ ÅÁÓÉÅÒ ÔÏ ÁÎÁÌÙÓÅ ÔÈÅ ÄÁÔÁȟ ÉÔ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÈÁÔ ÃÏÄÅÄ 
ÉÎÆÏÒÍÁÔÉÏÎ ÂÅ ÕÓÅÄ ×ÈÅÒÅÖÅÒ ÁÐÐÌÉÃÁÂÌÅȢ ! ÄÒÁ×ÂÁÃË ×ÉÔÈ ÃÏÄÅÓ ÉÓ ÔÈÁÔ ÐÏÔÅÎÔÉÁÌÌÙ ÕÓÅÆÕÌ ÉÎÆÏÒÍÁÔÉÏÎ 
can be lost and that selecting inappropriate codes can lead to non-informative information. The 
ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÔÏÏ ÍÁÎÙ ÃÏÄÅÓ ÃÁÎ ÂÅ ÃÏÎÆÕÓÉÎÇ ÁÎÄ ÔÈÅ ÃÏÄÅÓ ÃÁÎ ÏÖÅÒÌÁÐȟ ×ÈÉÌÅ ÔÏÏ ÆÅ× ÃÏÄÅÓ ÍÉÇÈÔ 
ÎÏÔ ÓÕÆПÉÃÉÅÎÔÌÙ ÄÅÓÃÒÉÂÅ ÔÈÅ ÁÒÅÁ ÏÎÅ ÉÓ ÁÉÍÉÎÇ ÔÏ ÃÏÖÅÒȢ ! ÕÎÉПÉÅÄ ÄÅПÉÎÉÔÉÏÎ ÁÎÄ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÏÆ ÃÏÄÅÓ 
ÉÓ ÎÅÃÅÓÓÁÒÙ ÆÏÒ ÏÂÔÁÉÎÉÎÇ ÈÉÇÈÌÙ ÒÅÌÉÁÂÌÅ ÉÎÆÏÒÍÁÔÉÏÎȢ

)Î ÁÌÌ ÃÁÓÅÓȟ ÉÔ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÏ ÓÕÐÐÌÅÍÅÎÔ ÔÈÅ ÃÏÄÉÎÇ ×ÉÔÈ ÓÏÍÅ ÁÄÄÉÔÉÏÎÁÌ ÆÒÅÅȤÔÅØÔ ÃÁÐÁÂÉÌÉÔÙ ÉÎ 
ÏÒÄÅÒ ÔÏ ÉÍÐÒÏÖÅ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÏÆ ÓÉÎÇÌÅ ÅÖÅÎÔÓȟ ÂÏÔÈ ÆÏÒ ÑÕÁÌÉÔÙ ÐÕÒÐÏÓÅÓ ÂÅÆÏÒÅ ÔÈÅ ÄÁÔÁ ÁÒÅ ÅÎÔÅÒÅÄ 
ÉÎÔÏ ÔÈÅ ÄÁÔÁÂÁÓÅ ÁÎÄ ÆÏÒ ÓÕÂÓÅÑÕÅÎÔ ÄÅÔÁÉÌÅÄ ÁÎÁÌÙÓÉÓ ÏÆ ÓÉÎÇÌÅ ÒÅÃÏÒÄÓ ɉÅȢÇȢ ÆÁÉÌÕÒÅ ÅÖÅÎÔÓɊȢ

Annex B.2 presents a method of coding that has been found to be useful when collecting RM data within 
ÔÈÅ ÐÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÙȟ ÁÎÄ ÓÈÏÕÌÄ ÂÅ ÅÑÕÁÌÌÙ ÁÐÐÌÉÃÁÂÌÅ ÆÏÒ ÓÉÍÉÌÁÒ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ 
ÉÎ ÔÈÅ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÉÎÄÕÓÔÒÙȢ &ÏÒ ÓÏÍÅ ÓÐÅÃÉПÉÃ ÅÑÕÉÐÍÅÎÔ ÁÎÄȾÏÒ ÓÐÅÃÉПÉÃ ÕÓÅÓȟ ÓÕÐÐÌÅÍÅÎÔÁÒÙ ÃÏÄÅÓ 
ÍÁÙ ÂÅ ÕÓÅÄȢ

Establish a method of reporting failure (see 7.1.2) that records the time and date of failure together 
with details of the failure mode (see B.2.6), the failure mechanism (see B.2.2) and the failure cause 
ɉÒÏÏÔ ÃÁÕÓÅɊ ɉÓÅÅ "ȢςȢσɊȢ !ÌÓÏȟ ÒÅÃÏÒÄ ÔÈÅ ÄÅÔÅÃÔÉÏÎ ÍÅÔÈÏÄ ɉÓÅÅ "ȢςȢτɊ ÁÎÄ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÙ ɉÓÅÅ 
"ȢςȢυɊȢ 5ÓÅ ÔÈÅ ÃÏÄÅÓ ÇÉÖÅÎ ÉÎ ÔÈÅ ÔÁÂÌÅÓ ×ÈÅÒÅÖÅÒ ÐÒÁÃÔÉÃÁÂÌÅ ÁÎÄ ÁÄÄÉÔÉÏÎÁÌ ÆÒÅÅ ÔÅØÔ ×ÈÅÒÅ ÎÅÃÅÓÓÁÒÙȢ

Take care to distinguish between failure mechanism and failure mode.

Failure modes are presented in Tables B.6 to B.14 for those equipment examples included in Annex A as 
shown in Table A.4. Table B.15 summarises all the failure modes.
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Subdivision codes for failure mechanisms and failure causes, e.g. numbers 1.1, 1.2, etc., should be 
ÐÒÅÆÅÒÒÅÄ ÂÅÆÏÒÅ ÔÈÅ ÇÅÎÅÒÁÌ ÃÁÔÅÇÏÒÙ ÆÁÉÌÕÒÅ ÃÏÄÅȟ ÅȢÇȢ ρȟ ÁÎÄ ÓÏ ÏÎ ɉÓÅÅ Tables B.2. and B.3).

(Ï× ÆÁÉÌÕÒÅ ÍÏÄÅȟ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÁÎÄ ÆÁÉÌÕÒÅ ÃÁÕÓÅ ÁÒÅ ÒÅÌÁÔÅÄ ÔÏ ÄÉÆÆÅÒÅÎÔ ÔÁØÏÎÏÍÙ ÌÅÖÅÌÓ ÉÓ 
shown in Table 3.

B.2.2 Failure mechanism

4ÈÅ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÉÓ ÔÈÅ ÐÈÙÓÉÃÁÌȟ ÃÈÅÍÉÃÁÌ ÏÒ ÏÔÈÅÒ ÐÒÏÃÅÓÓ ÏÒ ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÐÒÏÃÅÓÓÅÓ ÔÈÁÔ ÌÅÁÄÓ 
ÔÏ ÔÈÅ ÆÁÉÌÕÒÅȢ )Ô ÉÓ ÁÎ ÁÔÔÒÉÂÕÔÅ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅ ÅÖÅÎÔ ÔÈÁÔ ÃÁÎ ÂÅ ÄÅÄÕÃÅÄ ÔÅÃÈÎÉÃÁÌÌÙȟ ÅȢÇȢ ÔÈÅ ÁÐÐÁÒÅÎÔȟ 
observed cause of the failure. The failure mechanism’s root cause(s) is/are coded whenever this 
ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÁÖÁÉÌÁÂÌÅȢ ɉ! ÓÅÐÁÒÁÔÅ ПÉÅÌÄ ÆÏÒ ÔÈÉÓ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢɊ

4ÈÅ ÃÏÄÅÓ ÏÎ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÁÒÅ ÂÁÓÉÃÁÌÌÙ ÒÅÌÁÔÅÄ ÔÏ ÏÎÅ ÏÆ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÍÁÊÏÒ ÃÁÔÅÇÏÒÉÅÓ ÏÆ 
ÆÁÉÌÕÒÅ ÔÙÐÅÓȡ

ÁɊ ÍÅÃÈÁÎÉÃÁÌ ÆÁÉÌÕÒÅÓȠ

ÂɊ ÍÁÔÅÒÉÁÌ ÆÁÉÌÕÒÅÓȠ

ÃɊ ÉÎÓÔÒÕÍÅÎÔÁÔÉÏÎ ÆÁÉÌÕÒÅÓȠ

ÄɊ ÅÌÅÃÔÒÉÃÁÌ ÆÁÉÌÕÒÅÓȠ

ÅɊ ÅØÔÅÒÎÁÌ ÉÎПÌÕÅÎÃÅȠ

f) miscellaneous.

4ÈÉÓ ÃÁÔÅÇÏÒÉÚÁÔÉÏÎ ÉÓ ÒÁÔÈÅÒ ÃÏÁÒÓÅ ÁÎÄ ×ÉÔÈÉÎ ÅÁÃÈ ÃÁÔÅÇÏÒÙ Á ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÃÁÔÅÇÏÒÉÚÁÔÉÏÎ ÉÓ 
recommended as shown in Table B.2Ȣ )Æ ÔÈÅÒÅ ÉÓ ÎÏÔ ÓÕÆПÉÃÉÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎ ÔÏ ÁÐÐÌÙ ÃÏÄÅÓ ÁÔ ÔÈÉÓ 
ÓÕÂÌÅÖÅÌȟ ÔÈÅÎ ÃÏÄÅÓ ÏÎ ÔÈÅ ÍÁÉÎ ÌÅÖÅÌ ÁÓ ÌÉÓÔÅÄ ÁÂÏÖÅ ÍÁÙ ÂÅ ÕÓÅÄȢ 4ÈÉÓ ÉÍÐÌÉÅÓ ÔÈÁÔ ÄÅÓÃÒÉÐÔÉÖÅ ÃÏÄÅÓ 
ÆÏÒ ÍÅÃÈÁÎÉÃÁÌ ÆÁÉÌÕÒÅÓȟ ÎÕÍÂÅÒÅÄ ρȢρȟ ρȢςȟ ÅÔÃȢȟ ÓÈÏÕÌÄ ÂÅ ÐÒÅÆÅÒÒÅÄ ÔÏ ÔÈÅ ÇÅÎÅÒÁÌ ÃÁÔÅÇÏÒÙ ÆÁÉÌÕÒÅ 
code, 1.0, and so on (see Table B.2).

4ÈÅ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÓÈÏÕÌÄ ÎÏÒÍÁÌÌÙ ÂÅ ÒÅÌÁÔÅÄ ÔÏ Á ÌÏ×ÅÒ ÉÎÄÅÎÔÕÒÅ ÌÅÖÅÌ ɉÓÕÂÕÎÉÔ ÏÒ ÍÁÉÎÔÁÉÎÁÂÌÅȤ
item level). In practical terms, the failure mechanism represents a failure mode at maintainable item level.

Care should be taken to distinguish between failure mechanism and failure mode.

%8!-0,% )Ô ÉÓ ÒÅÃÏÒÄÅÄ ÔÈÁÔ Á ÖÁÌÖÅ ÓÔÁÒÔÅÄ ÌÅÁËÉÎÇ ÈÙÄÒÏÃÁÒÂÏÎÓ ÔÏ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔ ÂÕÔ ÎÏ ÆÕÒÔÈÅÒ ÃÁÕÓÅÓ 
are recorded. Here, the failure mode should be coded ELP (external leak of process medium) and the failure 
mechanism coded unknown (6.4), not leakage (1.1).

&ÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÉÓ ÁÌÓÏ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅ ɉÓÅÅ "ȢςȢσɊȠ ÔÈÅ ÌÁÔÔÅÒ ÁÉÍÅÄ ÁÔ ÒÅÖÅÁÌÉÎÇ ÔÈÅ 
ÕÎÄÅÒÌÙÉÎÇ ÒÏÏÔ ÃÁÕÓÅ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅȢ

3ÉØ ÃÁÔÅÇÏÒÉÅÓ ÏÆ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÁÒÅ ÉÄÅÎÔÉПÉÅÄ ÉÎ Table B.2, together with subdivisions and related 
codes to be used in data bases.
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Table B.2 — Failure mechanism

Failure mechanism Subdivision of the failure 
mechanism

Description of the failure mechanism

Code 
number

Notation Code 
number

Notation

1 Mechanical failure 1.0 General A failure related to some mechanical defect but where 
no further details are known

1.1 Leakage External and internal leakage, either liquids or gases: 
If the failure mode at equipment unit level is coded as 
ȰÌÅÁËÁÇÅȱȟ Á ÍÏÒÅ ÃÁÕÓÁÌÌÙ ÏÒÉÅÎÔÅÄ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ 
should be used wherever possible.

1.2 Vibration Abnormal vibration: If the failure mode at equipment 
ÌÅÖÅÌ ÉÓ ȰÖÉÂÒÁÔÉÏÎȱȟ ×ÈÉÃÈ ÉÓ Á ÍÏÒÅ ÃÁÕÓÁÌÌÙ ÏÒÉÅÎÔÅÄ 
failure mechanism, the failure cause (root cause) should 
be recorded wherever possible.

1.3 C l e a r a n c e / 
alignment failure

&ÁÉÌÕÒÅ ÃÁÕÓÅÄ ÂÙ ÆÁÕÌÔÙ ÃÌÅÁÒÁÎÃÅ ÏÒ ÁÌÉÇÎÍÅÎÔ

1.4 Deformation $ÉÓÔÏÒÔÉÏÎȟ ÂÅÎÄÉÎÇȟ ÂÕÃËÌÉÎÇȟ ÄÅÎÔÉÎÇȟ ÙÉÅÌÄÉÎÇȟ ÓÈÒÉÎË-
ing, blistering, creeping, etc.

1.5 Looseness Disconnection, loose items
1.6 Sticking 3ÔÉÃËÉÎÇȟ ÓÅÉÚÕÒÅȟ ÊÁÍÍÉÎÇ ÄÕÅ ÔÏ ÒÅÁÓÏÎÓ ÏÔÈÅÒ ÔÈÁÎ 

deformation or clearance/alignment failures
2 Material failure 2.0 General A failure related to a material defect but no further 

details known
2.1 Cavitation Relevant for equipment such as pumps and valves
2.2 Corrosion !ÌÌ ÔÙÐÅÓ ÏÆ ÃÏÒÒÏÓÉÏÎȟ ÂÏÔÈ ×ÅÔ ɉÅÌÅÃÔÒÏÃÈÅÍÉÃÁÌɊ ÁÎÄ 

ÄÒÙ ɉÃÈÅÍÉÃÁÌɊ
2.3 Erosion Erosive wear
2.4 Wear Abrasive and adhesive wear, e.g. scoring, galling, 

ÓÃÕÆПÉÎÇȟ ÆÒÅÔÔÉÎÇ
2.5 Breakage Fracture, breach, crack
2.6 Fatigue If the cause of breakage can be traced to fatigue, this 

code should be used.
2.7 Overheating Material damage due to overheating/burning
2.8 Burst Item burst, blown, exploded, imploded, etc.

3 Instrument failure 3.0 General Failure related to instrumentation but no details known
3.1 Control failure .Ïȟ ÏÒ ÆÁÕÌÔÙȟ ÒÅÇÕÌÁÔÉÏÎ
3.2 N o  s i g n a l / 

indication/alarm
No signal/indication/alarm when expected

3.3 &ÁÕ Ì Ô Ù  Ó ÉÇ ÎÁ ÌȾ 
indication/alarm

Signal/indication/alarm is wrong in relation to actual 
process. Can be spurious, intermittent, oscillating, 
ÁÒÂÉÔÒÁÒÙ

3.4 /ÕÔ ÏÆ ÁÄÊÕÓÔÍÅÎÔ Calibration error, parameter drift
3.5 Software error &ÁÕÌÔÙȟ ÏÒ ÎÏȟ ÃÏÎÔÒÏÌȾÍÏÎÉÔÏÒÉÎÇȾÏÐÅÒÁÔÉÏÎ ÄÕÅ ÔÏ 

software error
3.6 Common cause/ 

Common mode fail-
ure

3ÅÖÅÒÁÌ ÉÎÓÔÒÕÍÅÎÔ ÉÔÅÍÓ ÆÁÉÌÅÄ ÓÉÍÕÌÔÁÎÅÏÕÓÌÙȟ ÅȢÇȢ 
ÒÅÄÕÎÄÁÎÔ ПÉÒÅ ÁÎÄ ÇÁÓ ÄÅÔÅÃÔÏÒÓȠ ÁÌÓÏ ÆÁÉÌÕÒÅÓ ÒÅÌÁÔÅÄ 
to a common cause.

a 4ÈÅ ÄÁÔÁ ÁÃÑÕÉÒÅÒ ÓÈÏÕÌÄ ÊÕÄÇÅ ×ÈÉÃÈ ÉÓ ÔÈÅ ÍÏÓÔ ÉÍÐÏÒÔÁÎÔ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÄÅÓÃÒÉÐÔÏÒ ÉÆ ÍÏÒÅ ÔÈÁÎ ÏÎÅ ÅØÉÓÔȟ ÁÎÄ 
ÔÒÙ ÔÏ ÁÖÏÉÄ ÔÈÅ φȢσ ÁÎÄ φȢτ ÃÏÄÅÓȢ
b (ÕÍÁÎ ÅÒÒÏÒÓ ÁÒÅ ÎÏÔ ÒÅПÌÅÃÔÅÄ ÉÎ ÔÈÅ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍÓȟ ÂÕÔ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅÓȢ
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Failure mechanism Subdivision of the failure 
mechanism

Description of the failure mechanism

Code 
number

Notation Code 
number

Notation

4 Electrical failure 4.0 General &ÁÉÌÕÒÅÓ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÓÕÐÐÌÙ ÁÎÄ ÔÒÁÎÓÍÉÓÓÉÏÎ ÏÆ ÅÌÅÃ-
trical power, but where no further details are known

4.1 Short circuiting Short circuit
4.2 Open circuit Disconnection, interruption, broken wire/cable
4.3 No power/voltage -ÉÓÓÉÎÇ ÏÒ ÉÎÓÕÆПÉÃÉÅÎÔ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÓÕÐÐÌÙ
4.4 &ÁÕÌÔÙ ÐÏ×ÅÒȾÖÏÌÔ-

age
&ÁÕÌÔÙ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÓÕÐÐÌÙȟ ÅȢÇȢ ÏÖÅÒÖÏÌÔÁÇÅ

4.5 Earth/isolation fault Earth fault, low electrical resistance
5 %ØÔÅÒÎÁÌ ÉÎПÌÕÅÎÃÅ 5.0 General &ÁÉÌÕÒÅ ÃÁÕÓÅÄ ÂÙ ÓÏÍÅ ÅØÔÅÒÎÁÌ ÅÖÅÎÔÓ ÏÒ ÓÕÂÓÔÁÎÃÅÓ 

ÏÕÔÓÉÄÅ ÔÈÅ ÂÏÕÎÄÁÒÙ ÂÕÔ ÎÏ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÁÒÅ ËÎÏ×Î
5.1 Blockage/plugged Flow restricted/blocked due to fouling, contamination, 

ÉÃÉÎÇȟ ПÌÏ× ÁÓÓÕÒÁÎÃÅ ɉÈÙÄÒÁÔÅÓɊȟ ÅÔÃȢ
5.2 Contamination #ÏÎÔÁÍÉÎÁÔÅÄ ПÌÕÉÄȾÇÁÓȾÓÕÒÆÁÃÅȟ ÅȢÇȢ ÌÕÂÒÉÃÁÔÉÏÎ ÏÉÌ 

contaminated, gas-detector head contaminated
5.3 Miscellaneous ex-

ÔÅÒÎÁÌ ÉÎПÌÕÅÎÃÅÓ
&ÏÒÅÉÇÎ ÏÂÊÅÃÔÓȟ ÉÍÐÁÃÔÓȟ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÉÎПÌÕÅÎÃÅ 
ÆÒÏÍ ÎÅÉÇÈÂÏÕÒÉÎÇ ÓÙÓÔÅÍÓ

6 Miscellaneous a, b 6.0 General Failure mechanism that does not fall into one of the 
categories listed above

6.1 No cause found Failure investigated but cause not revealed or too 
uncertain

6.2 Combined causes Several causes: If there is one predominant cause this 
should be coded.

6.3 Other No code applicable: Use free text.
6.4 Unknown No information available

a 4ÈÅ ÄÁÔÁ ÁÃÑÕÉÒÅÒ ÓÈÏÕÌÄ ÊÕÄÇÅ ×ÈÉÃÈ ÉÓ ÔÈÅ ÍÏÓÔ ÉÍÐÏÒÔÁÎÔ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ÄÅÓÃÒÉÐÔÏÒ ÉÆ ÍÏÒÅ ÔÈÁÎ ÏÎÅ ÅØÉÓÔȟ ÁÎÄ 
ÔÒÙ ÔÏ ÁÖÏÉÄ ÔÈÅ φȢσ ÁÎÄ φȢτ ÃÏÄÅÓȢ
b (ÕÍÁÎ ÅÒÒÏÒÓ ÁÒÅ ÎÏÔ ÒÅПÌÅÃÔÅÄ ÉÎ ÔÈÅ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍÓȟ ÂÕÔ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅÓȢ

B.2.3 Failure cause

B.2.3.1 General

4ÈÅ ÏÂÊÅÃÔÉÖÅ ÏÆ ÔÈÅÓÅ ÄÁÔÁ ÉÓ ÔÏ ÉÄÅÎÔÉÆÙ ÔÈÅ ÉÎÉÔÉÁÔÉÎÇ ÅÖÅÎÔ ɉȰÒÏÏÔ ÃÁÕÓÅÓȱɊ ÉÎ ÔÈÅ ÓÅÑÕÅÎÃÅ ÌÅÁÄÉÎÇ ÕÐ 
ÔÏ Á ÆÁÉÌÕÒÅ ÏÆ ÁÎ ÅÑÕÉÐÍÅÎÔ ÉÔÅÍȢ &ÉÖÅ ÃÁÔÅÇÏÒÉÅÓ ÏÆ ÆÁÉÌÕÒÅ ÃÁÕÓÅ ÁÒÅ ÉÄÅÎÔÉПÉÅÄ ÉÎ Table B.3 together 
with sub divisions and related codes to be used in databases.

4ÈÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅÓ ÁÒÅ ÃÌÁÓÓÉПÉÅÄ ÉÎ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÃÁÔÅÇÏÒÉÅÓȡ

ρɊ ÄÅÓÉÇÎȤÒÅÌÁÔÅÄ ÃÁÕÓÅÓȠ

ςɊ ÆÁÂÒÉÃÁÔÉÏÎȾÉÎÓÔÁÌÌÁÔÉÏÎȤÒÅÌÁÔÅÄ ÃÁÕÓÅÓȠ

σɊ ÆÁÉÌÕÒÅÓ ÒÅÌÁÔÅÄ ÔÏ ÏÐÅÒÁÔÉÏÎȾÍÁÉÎÔÅÎÁÎÃÅȠ

τɊ ÆÁÉÌÕÒÅÓ ÒÅÌÁÔÅÄ ÔÏ ÍÁÎÁÇÅÍÅÎÔȠ

5) miscellaneous.

As for failure mechanism, the failure cause can be recorded at two levels depending on how much 
ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÁÖÁÉÌÁÂÌÅȢ )Æ ÔÈÅ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÓÃÁÒÃÅȟ ÏÎÌÙ Á ÃÏÁÒÓÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎȟ ÉȢÅȢ ÃÏÄÅÓ ρȟ ςȟ σȟ τ ÁÎÄ 
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5, can be possible, while a more detailed subdivision code number can be recorded if more information 
is available.

&ÁÉÌÕÒÅ ÃÁÕÓÅÓ ÁÒÅ ÃÏÍÍÏÎÌÙ ÎÏÔ ËÎÏ×Î ÉÎ ÄÅÐÔÈ ×ÈÅÎ ÔÈÅ ÆÁÉÌÕÒÅ ÉÓ ÏÂÓÅÒÖÅÄ ÁÎÄȟ ÉÎ ÏÒÄÅÒ ÔÏ ÒÅÖÅÁÌ 
ÔÈÅ ÒÏÏÔ ÃÁÕÓÅ ÏÆ Á ÆÁÉÌÕÒÅȟ Á ÓÐÅÃÉПÉÃ ÒÏÏÔ ÃÁÕÓÅ ÁÎÁÌÙÓÉÓ ÃÁÎ ÂÅ ÕÓÅÆÕÌȢ 4ÈÉÓ ÉÓ ÉÎ ÐÁÒÔÉÃÕÌÁÒ ÒÅÌÅÖÁÎÔ ÆÏÒ 
failures of a more complex nature and where the failure is important to avoid due to its consequences. 
%ØÁÍÐÌÅÓ ÁÒÅ ÆÁÉÌÕÒÅÓ ×ÉÔÈ ÓÅÒÉÏÕÓ ÓÁÆÅÔÙ ÁÎÄȾÏÒ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÃÏÎÓÅÑÕÅÎÃÅÓȟ ÁÂÎÏÒÍÁÌÌÙ ÈÉÇÈ ÆÁÉÌÕÒÅ 
rates compared to the average and failures with a high repair cost.

Due care is required so as not to confuse failure mechanism (describing the apparent, observed cause of 
ÆÁÉÌÕÒÅɊ ×ÉÔÈ ÆÁÉÌÕÒÅ ÃÁÕÓÅ ɉÄÅÓÃÒÉÂÉÎÇ ÔÈÅ ÕÎÄÅÒÌÙÉÎÇ ÏÒ ȰÒÏÏÔȱ ÃÁÕÓÅ ÏÆ Á ÆÁÉÌÕÒÅɊȢ

Table B.3 — Failure causes

Code 
number

Notation Subdivision 
code 

number

Subdivision of 
the failure cause

Description of the failure cause

1 Design-related 
causes

1.0 General )ÎÁÄÅÑÕÁÔÅ ÅÑÕÉÐÍÅÎÔ ÄÅÓÉÇÎ ÏÒ ÃÏÎПÉÇÕÒÁÔÉÏÎ 
ɉÓÈÁÐÅȟ ÓÉÚÅȟ ÔÅÃÈÎÏÌÏÇÙȟ ÃÏÎПÉÇÕÒÁÔÉÏÎȟ ÏÐÅÒÁÂÉÌÉÔÙȟ 
ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȟ ÅÔÃȢɊȟ ÂÕÔ ÎÏ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ËÎÏ×Î

1.1 )ÍÐÒÏÐÅÒ ÃÁÐÁÃÉÔÙ )ÎÁÄÅÑÕÁÔÅ ÄÉÍÅÎÓÉÏÎÉÎÇȾÃÁÐÁÃÉÔÙ
1.2 Improper material Improper material selection

2 F a b r i c a t i o n / 
installation-relat-
ed causes

2.0 General Failure related to fabrication or installation, but no 
further details known

2.1 Fabrication failure Manufacturing or processing failure
2.2 Installation failure )ÎÓÔÁÌÌÁÔÉÏÎ ÏÒ ÁÓÓÅÍÂÌÙ ÆÁÉÌÕÒÅ ɉÁÓÓÅÍÂÌÙ ÁÆÔÅÒ 

maintenance not included)
3 Failure related 

t o oper at ion/ 
maintenance

3.0 General Failure related to operation/use or maintenance of 
the equipment but no further details known

3.1 Off-design service Off-design or unintended service conditions, e.g. 
compressor operation outside envelope, pressure 
ÁÂÏÖÅ ÓÐÅÃÉПÉÃÁÔÉÏÎȟ ÅÔÃȢ

3.2 Operating error Human error: Mistake, misuse, negligence, oversights, 
etc. during operation (e.g. due to human fatigue)

3.3 Maintenance error Human error: Mistake, misuse, negligence, oversights, 
etc. during maintenance (e.g. due to human fatigue)

3.4 Expected wear 
and tear

&ÁÉÌÕÒÅ ÃÁÕÓÅÄ ÂÙ ×ÅÁÒ ÁÎÄ ÔÅÁÒ ÒÅÓÕÌÔÉÎÇ ÆÒÏÍ 
normal operation of the equipment unit

4 Failure related to 
management

4.0 General Failure related to management issues, but no further 
details known

4.1 Documentation 
error

Human error: Failure related to procedures, spec-
ÉПÉÃÁÔÉÏÎÓȟ ÄÒÁ×ÉÎÇÓȟ ÒÅÐÏÒÔÉÎÇȟ ÅÔÃȢ ɉÅȢÇȢ ÄÕÅ ÔÏ 
human fatigue)

4.2 Management error &ÁÉÌÕÒÅ ÒÅÌÁÔÅÄ ÔÏ ÐÌÁÎÎÉÎÇȟ ÏÒÇÁÎÉÚÁÔÉÏÎȟ ÑÕÁÌÉÔÙ 
assurance, etc.

a 4ÈÅ ÄÁÔÁ ÁÃÑÕÉÒÅÒ ÓÈÏÕÌÄ ÊÕÄÇÅ ×ÈÉÃÈ ÉÓ ÔÈÅ ÍÏÓÔ ÉÍÐÏÒÔÁÎÔ ÃÁÕÓÅ ÉÆ ÍÏÒÅ ÔÈÁÎ ÏÎÅ ÅØÉÓÔȟ ÁÎÄ ÔÒÙ ÔÏ ÁÖÏÉÄ ÔÈÅ υȢυ ÁÎÄ 
5.6 codes.
b See further information in B.2.3.2 and also F.3.2.
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Code 
number

Notation Subdivision 
code 

number

Subdivision of 
the failure cause

Description of the failure cause

5 Miscellaneous a 5.0 Miscellaneous - 
general

Causes that do not fall into one of the categories 
listed above

5.1 No cause found &ÁÉÌÕÒÅ ÉÎÖÅÓÔÉÇÁÔÅÄ ÂÕÔ ÎÏ ÓÐÅÃÉПÉÃ ÃÁÕÓÅ ÆÏÕÎÄ
5.2 Common cause Common cause/mode b

5.3 Combined causes 3ÅÖÅÒÁÌ ÃÁÕÓÅÓ ÁÒÅ ÁÃÔÉÎÇ ÓÉÍÕÌÔÁÎÅÏÕÓÌÙȢ )Æ ÏÎÅ ÃÁÕÓÅ 
is predominant, this cause should be highlighted

5.4 Other unit/ cas-
cading failure

&ÁÉÌÕÒÅ ÃÁÕÓÅÄ ÂÙ ÔÈÅ ÆÁÉÌÕÒÅ ÏÆ ÁÎÏÔÈÅÒ ÅÑÕÉÐÍÅÎÔ 
unit, subunit or maintainable item (cascading failure)

5.5 Other .ÏÎÅ ÏÆ ÔÈÅ ÁÂÏÖÅ ÃÏÄÅÓ ÁÐÐÌÉÅÓȢ 3ÐÅÃÉÆÙ ÃÁÕÓÅ ÁÓ 
free text

5.6 Unknown No information available related to the failure cause
a 4ÈÅ ÄÁÔÁ ÁÃÑÕÉÒÅÒ ÓÈÏÕÌÄ ÊÕÄÇÅ ×ÈÉÃÈ ÉÓ ÔÈÅ ÍÏÓÔ ÉÍÐÏÒÔÁÎÔ ÃÁÕÓÅ ÉÆ ÍÏÒÅ ÔÈÁÎ ÏÎÅ ÅØÉÓÔȟ ÁÎÄ ÔÒÙ ÔÏ ÁÖÏÉÄ ÔÈÅ υȢυ ÁÎÄ 
5.6 codes.
b See further information in B.2.3.2 and also F.3.2.

B.2.3.2 Common cause failures

#ÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅÓ ÁÒÅ ÁÌÒÅÁÄÙ ÄÅПÉÎÅÄ ÉÎ ÏÔÈÅÒ ÓÔÁÎÄÁÒÄÓȟ ÓÕÃÈ ÁÓ )%# φρυπψȡςπρπ ÁÎÄ 
ISO/TR 12489:2013. RM data collection shall take such failures into account. How to deal with common 
ÃÁÕÓÅ ÆÁÉÌÕÒÅÓ ÄÅÐÅÎÄÓ ÏÎ ÔÈÅ ÔÁØÏÎÏÍÙ ÌÅÖÅÌ ɉÒÅÆ Figure 3) where the collection is done and the level on 
which the common cause failures occur. If a common cause failure occurs on the same level as the data 
ÃÏÌÌÅÃÔÉÏÎ ÏÒ ÁÎÙ ÌÅÖÅÌ ÁÂÏÖÅȟ ÔÈÅ ÆÁÉÌÕÒÅ ÓÈÏÕÌÄ ÂÅ ÒÅÇÉÓÔÅÒÅÄ ÆÏÒ ÅÁÃÈ ÉÎÄÉÖÉÄÕÁÌ ÉÔÅÍȢ (Ï×ÅÖÅÒȟ ÏÎÌÙ 
one of the items should be selected where the actual failure cause is described. This item should be the 
ПÉÒÓÔ ÏÒ ÍÏÓÔ ÓÅÖÅÒÅÌÙ ÁÆÆÅÃÔÅÄȟ ÉÆ ÔÈÉÓ ÉÓ ÐÏÓÓÉÂÌÅ ÔÏ ÉÄÅÎÔÉÆÙȢ /ÔÈÅÒ×ÉÓÅȟ ÔÈÉÓ ÉÔÅÍ ÉÓ ÓÅÌÅÃÔÅÄ ÒÁÎÄÏÍÌÙȢ 
&ÏÒ ÁÌÌ ÔÈÅ ÏÔÈÅÒ ÆÁÉÌÅÄ ÉÔÅÍÓȟ ÔÈÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅ ÓÈÏÕÌÄ ÂÅ ÌÁÂÅÌÌÅÄ ×ÉÔÈ ȰÃÏÍÍÏÎ ÃÁÕÓÅȱȢ

&ÏÒ ÅØÁÍÐÌÅȟ ÉÆ Á ÆÁÉÌÕÒÅ ÏÎ Á ÓÕÂÓÅÁ ÕÍÂÉÌÉÃÁÌ ÒÅÖÅÁÌÓ ÔÈÁÔ ÁÌÌ ÃÏÒÅÓ ÈÁÖÅ ÂÅÅÎ ×ÒÏÎÇÌÙ ÃÏÎПÉÇÕÒÅÄ 
(design error), and data is collected on maintainable item level, in this case the individual umbilical 
lines, the following procedure is recommended: Record one failure for each of the umbilical lines, 
×ÈÉÃÈ ÔÙÐÉÃÁÌÌÙ ÃÏÎÓÉÓÔ ÏÆ ÐÏ×ÅÒȾÓÉÇÎÁÌ ÌÉÎÅÓ ÁÎÄ ÈÙÄÒÁÕÌÉÃȾÃÈÅÍÉÃÁÌ ÌÉÎÅÓȢ &ÏÒ ÏÎÌÙ ÏÎÅ ÏÆ ÔÈÅÓÅȟ ÒÅÃÏÒÄ 
ÔÈÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅ ÁÓ ȰÄÅÓÉÇÎ ÅÒÒÏÒȱȢ &ÏÒ ÁÌÌ ÔÈÅ ÏÔÈÅÒÓȟ ÒÅÃÏÒÄ ÔÈÅ ÆÁÉÌÕÒÅ ÃÁÕÓÅ ÁÓ ȰÃÏÍÍÏÎ ÃÁÕÓÅȱȢ /Î 
ÔÏÐÓÉÄÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔÓȟ ÃÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅÓ ÃÁÎ ÔÙÐÉÃÁÌÌÙ ÏÃÃÕÒ ÆÏÒ ÄÒÉÖÅÒȾÄÒÉÖÅÎ ÕÎÉÔȟ ÏÒ ÐÁÒÁÌÌÅÌ 
ÃÏÎПÉÇÕÒÁÔÉÏÎÓ ÏÆ ÒÏÔÁÔÉÎÇ ÅÑÕÉÐÍÅÎÔȢ )Î ÔÈÏÓÅ ÃÁÓÅÓȟ ÔÈÅ ÍÅÔÈÏÄ ÁÓ ÄÅÓÃÒÉÂÅÄ ÓÈÁÌÌ ÁÐÐÌÙȢ

)Æ ÔÈÅÒÅ ÉÓ ÍÏÒÅ ÔÈÁÎ ÏÎÅ ÆÁÉÌÕÒÅ ÏÎ ÁÎÙ ÌÅÖÅÌ ÂÅÌÏ× ÔÈÅ ÕÎÉÔ ×ÈÅÒÅ ÄÁÔÁ ÉÓ ÃÏÌÌÅÃÔÅÄȟ ÏÎÌÙ ÏÎÅ ÆÁÉÌÕÒÅ 
shall be recorded. However, the record shall indicate that several units on a lower hierarchical level 
ÈÁÖÅ ÂÅÅÎ ÁÆÆÅÃÔÅÄȢ )Æ ÃÏÎÔÁÍÉÎÁÔÅÄ ÌÕÂÒÉÃÁÔÉÏÎ ÏÉÌ ÃÁÕÓÅÓ ÄÁÍÁÇÅ ÏÎ ÓÅÖÅÒÁÌ ÓÕÂÕÎÉÔÓȟ ÔÈÅÒÅ ÉÓ ÏÎÌÙ ÏÎÅ 
ÆÁÉÌÕÒÅ ÔÏ ÂÅ ÒÅÃÏÒÄÅÄ ÏÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔȢ 4ÈÅ ÓÕÂÕÎÉÔ ÆÁÉÌÅÄȟ ÓÈÁÌÌ ÅÉÔÈÅÒ ÂÅ ÌÁÂÅÌÌÅÄ ȰÓÅÖÅÒÁÌȱ ÏÒ 
show a list of all affected subunits.

3ÏÍÅÔÉÍÅÓȟ ÓÅÅÍÉÎÇÌÙ ÓÉÍÕÌÔÁÎÅÏÕÓ ÆÁÉÌÕÒÅÓ ÁÒÅ ÁÃÔÕÁÌÌÙ ÃÏÎÓÅÑÕÅÎÃÅÓ ÏÆ ÅÁÃÈ ÏÔÈÅÒȢ !ÃÃÏÒÄÉÎÇ ÔÏ 
)3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢρτȟ ÔÈÉÓ ÉÓ ÎÏÔ Á ÃÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅȢ #ÏÎÓÅÑÕÅÎÔÌÙȟ ÏÎÌÙ ÔÈÅ ПÉÒÓÔ ɉÉÎÉÔÉÁÔÉÎÇɊ 
failure shall be recorded. An example of this is malfunctioning of the lube oil pump and subsequent 
ÂÅÁÒÉÎÇ ÆÁÉÌÕÒÅ ÄÕÅ ÔÏ ÏÖÅÒÈÅÁÔÉÎÇȢ )Î ÔÈÉÓ ÃÁÓÅȟ ÔÈÅ ÆÁÉÌÕÒÅ ÓÈÁÌÌ ÏÎÌÙ ÂÅ ÒÅÃÏÒÄÅÄ ÏÎ ÔÈÅ ÌÕÂÒÉÃÁÔÉÏÎ 
subunit.

3ÅÅ ÁÌÓÏ ÉÎÆÏÒÍÁÔÉÏÎ ÉÎ &ȢσȢς ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÃÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅÓ ÁÎÄ ÒÅÌÁÔÉÏÎÓ ÔÏ ÓÙÓÔÅÍÁÔÉÃ ÆÁÉÌÕÒÅÓȢ

B.2.4 Detection method

4ÈÉÓ ÉÓ ÔÈÅ ÍÅÔÈÏÄ ÏÒ ÁÃÔÉÖÉÔÙ ÂÙ ×ÈÉÃÈ Á ÆÁÉÌÕÒÅ ÉÓ ÄÉÓÃÏÖÅÒÅÄȢ 4ÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÖÉÔÁÌÌÙ ÉÍÐÏÒÔÁÎÔ 
×ÈÅÎ ÅÖÁÌÕÁÔÉÎÇ ÔÈÅ ÅÆÆÅÃÔ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅȟ ÅȢÇȢ ÔÏ ÄÉÓÔÉÎÇÕÉÓÈ ÂÅÔ×ÅÅÎ ÆÁÉÌÕÒÅÓ ÄÉÓÃÏÖÅÒÅÄ ÂÙ Á ÐÌÁÎÎÅÄ 
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ÁÃÔÉÏÎ ɉÉÎÓÐÅÃÔÉÏÎȟ 0- ÍÁÉÎÔÅÎÁÎÃÅɊ ÏÒ ÂÙ ÃÈÁÎÃÅ ɉÃÁÓÕÁÌ ÏÂÓÅÒÖÁÔÉÏÎɊȢ .ÉÎÅ ÃÁÔÅÇÏÒÉÅÓ ÏÆ ÄÅÔÅÃÔÉÏÎ 
ÍÅÔÈÏÄÓ ÁÒÅ ÉÄÅÎÔÉПÉÅÄ ÉÎ Table B.4, together with related codes to be used in the databases.

Table B.4 — Detection method

Number Notation a Description Activity
1 Periodic mainte-

nance
Failure discovered during preventive service, replacement or 
overhaul of an item when executing the preventive maintenance 
programme

Scheduled activities

2 Functional testing &ÁÉÌÕÒÅ ÄÉÓÃÏÖÅÒÅÄ ÂÙ ÁÃÔÉÖÁÔÉÎÇ ÁÎ ÉÎÔÅÎÄÅÄ ÆÕÎÃÔÉÏÎ ÁÎÄ 
ÃÏÍÐÁÒÉÎÇ ÔÈÅ ÒÅÓÐÏÎÓÅ ÁÇÁÉÎÓÔ Á ÐÒÅÄÅПÉÎÅÄ ÓÔÁÎÄÁÒÄȢ 4ÈÉÓ 
ÉÓ ÏÎÅ ÔÙÐÉÃÁÌ ÍÅÔÈÏÄ ÆÏÒ ÄÅÔÅÃÔÉÎÇ ÈÉÄÄÅÎ ÆÁÉÌÕÒÅÓ

3 Inspection Failure discovered during planned inspection, e.g. visual in-
spection, non-destructive testing

4 Periodic condition 
monitoring b

Failures revealed during a planned, scheduled condition 
ÍÏÎÉÔÏÒÉÎÇ ÏÆ Á ÐÒÅÄÅПÉÎÅÄ ÆÁÉÌÕÒÅ ÍÏÄÅȟ ÅÉÔÈÅÒ ÍÁÎÕÁÌÌÙ ÏÒ 
ÁÕÔÏÍÁÔÉÃÁÌÌÙȟ ÅȢÇȢ ÔÈÅÒÍÏÇÒÁÐÈÙȟ ÖÉÂÒÁÔÉÏÎ ÍÅÁÓÕÒÉÎÇȟ ÏÉÌ 
ÁÎÁÌÙÓÉÓȟ ÓÁÍÐÌÉÎÇ

5 Pressure testing c Failure observed during pressure testing
6 Continuous condi-

tion monitoring b
Failures revealed during a continuous condition monitoring of 
Á ÐÒÅÄÅПÉÎÅÄ ÆÁÉÌÕÒÅ ÍÏÄÅ Continuous moni-

toring7 Production inter-
ference

&ÁÉÌÕÒÅ ÄÉÓÃÏÖÅÒÅÄ ÂÙ ÐÒÏÄÕÃÔÉÏÎ ÕÐÓÅÔȟ ÒÅÄÕÃÔÉÏÎȟ ÅÔÃȢ

8 Casual observation Casual observation during routine or casual operator checks, 
ÍÁÉÎÌÙ ÂÙ ÓÅÎÓÅÓ ɉÎÏÉÓÅȟ ÓÍÅÌÌȟ ÓÍÏËÅȟ ÌÅÁËÁÇÅȟ ÁÐÐÅÁÒÁÎÃÅȟ ÅÔÃȢɊ

Casual occurrences
9 Corrective mainte-

nance
Failure observed during corrective maintenance

10 On demand Failure discovered during an on-demand attempt to activate 
ÁÎ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ɉÅȢÇȢ ÓÁÆÅÔÙ ÖÁÌÖÅ ÆÁÉÌÓ ÔÏ ÃÌÏÓÅ ÏÎ %3$ȤÓÉÇÎÁÌȟ 
fail to start a gas turbine on demand, etc.)

11 Other Other observation method and/or combination of several methods Other
a 3ÐÅÃÉПÉÃ ÎÏÔÁÔÉÏÎ ÆÏÒ ПÉÒÅ ÁÎÄ ÇÁÓ ÄÅÔÅÃÔÏÒÓȟ ÐÒÏÃÅÓÓ ÓÅÎÓÏÒÓ ÁÎÄ ÃÏÎÔÒÏÌ ÌÏÇÉÃ ÕÎÉÔÓȡ 4ÈÅ ÃÏÄÅÓ ÁÂÏÖÅ ÓÈÏÕÌÄ ÂÅ 
interpreted as follows:

     functional test periodic functional testing

     ÃÁÓÕÁÌ ÏÂÓÅÒÖÁÔÉÏÎ ПÉÅÌÄ ÏÂÓÅÒÖÁÔÉÏÎ

     ÐÅÒÉÏÄÉÃ #- ÁÂÎÏÒÍÁÌ ÓÔÁÔÅ ÄÉÓÃÏÖÅÒÅÄ ÂÙ ÃÏÎÔÒÏÌ ÒÏÏÍ ÐÅÒÓÏÎÎÅÌ ɉÎÏ ÆÁÕÌÔ ÁÎÎÕÎÃÉÁÔÉÏÎɊ

     continuous CM fault annunciation in control room (audible and/or visible alarm)
b #ÏÎÄÉÔÉÏÎ ÍÏÎÉÔÏÒÉÎÇ ÉÍÐÌÉÅÓ ÕÓÅ ÏÆ ÓÐÅÃÉПÉÃ ÅÑÕÉÐÍÅÎÔ ÁÎÄȾÏÒ ÁÌÇÏÒÉÔÈÍÓ ÔÏ ÍÏÎÉÔÏÒ ÔÈÅ ÃÏÎÄÉÔÉÏÎ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ 
×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÐÒÅÄÅПÉÎÅÄ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ɉÎÏÔÅ ÔÈÁÔ ȰÔÅÓÔȱ ÁÎÄ ȰÉÎÓÐÅÃÔÉÏÎȱ ÁÒÅ ÓÅÐÁÒÁÔÅ ÃÏÄÅÓɊȢ #ÏÎÄÉÔÉÏÎ ÍÏÎÉÔÏÒÉÎÇ ɉ#-Ɋ 
can be further divided into:

     ρɊ ÐÅÒÉÏÄÉÃ #-ȡ ÐÅÒÉÏÄÉÃ ÃÏÎÄÉÔÉÏÎ ÍÏÎÉÔÏÒÉÎÇ ÉÎÃÌÕÄÅÓ ÔÅÃÈÎÉÑÕÅÓ ÓÕÃÈ ÁÓ ÔÈÅÒÍÏÇÒÁÐÈÙȟ ÏÆÆȤÌÉÎÅ ÖÉÂÒÁÔÉÏÎ 
ÍÅÁÓÕÒÉÎÇȟ ÏÉÌ ÁÎÁÌÙÓÅÓȟ ÃÁÌÉÂÒÁÔÉÏÎ ÃÈÅÃËÓ ÁÎÄ ÓÁÍÐÌÉÎÇȠ

     2) continuous CM: continuous instrumental surveillance of process parameters and equipment condition, e.g. 
ÔÅÍÐÅÒÁÔÕÒÅȟ ÐÒÅÓÓÕÒÅȟ ПÌÏ×ȟ 20-ȟ ÔÏ ÄÅÔÅÃÔ ÁÂÎÏÒÍÁÌ ÏÐÅÒÁÔÉÎÇ ÃÏÎÄÉÔÉÏÎÓȢ
c 0ÒÅÓÓÕÒÅ ÔÅÓÔÉÎÇ ÁÎÄ ÆÕÎÃÔÉÏÎÁÌ ÔÅÓÔÉÎÇ ÁÒÅ Ô×Ï ÄÉÆÆÅÒÅÎÔ ÔÙÐÅÓ ÏÆ ÔÅÓÔÓ ×ÉÔÈ ÄÉÆÆÅÒÅÎÔ ÐÕÒÐÏÓÅÓ ÔÏ ÒÅÖÅÁÌ ÅØÔÅÒÎÁÌ ÏÒ 
ÉÎÔÅÒÎÁÌ ÌÅÁËÁÇÅȟ ÁÓ ÁÌÓÏ ÒÅПÌÅÃÔÅÄ ÉÎ !ÎÎÅØ &ȢτȢ

B.2.5 Maintenance activity

4×ÅÌÖÅ ÃÁÔÅÇÏÒÉÅÓ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÙ ÁÒÅ ÉÄÅÎÔÉПÉÅÄ ÉÎ Table B.5 together with related codes to be 
used in databases for both corrective maintenance and preventive maintenance.
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Table B.5 — Maintenance activity

Code 
Number

Activity Description Examples Use a

1 Replace 2ÅÐÌÁÃÅÍÅÎÔ ÏÆ ÔÈÅ ÉÔÅÍ ÂÙ Á ÎÅ× ÏÒ ÒÅ-
ÆÕÒÂÉÓÈÅÄ ÉÔÅÍ ÏÆ ÔÈÅ ÓÁÍÅ ÔÙÐÅ ÁÎÄ ÍÁËÅ

Replacement of a worn-out bearing C, P

2 Repair Manual maintenance action performed to 
restore an item to its original appearance 
or state

Repack, weld, plug, reconnect, re-
make, etc.

C

3 -ÏÄÉÆÙ b Replace, renew or change the item, or a 
part of it, with an item/part of a different 
ÔÙÐÅȟ ÍÁËÅȟ ÍÁÔÅÒÉÁÌ ÏÒ ÄÅÓÉÇÎ

)ÎÓÔÁÌÌ Á ПÉÌÔÅÒ ×ÉÔÈ ÓÍÁÌÌÅÒ ÍÅÓÈ ÄÉ-
ameter, replace a lubrication oil pump 
×ÉÔÈ ÁÎÏÔÈÅÒ ÔÙÐÅȟ ÒÅÃÏÎПÉÇÕÒÁÔÉÏÎ ÅÔÃȢ

C, P

4 !ÄÊÕÓÔ "ÒÉÎÇÉÎÇ ÁÎÙ ÏÕÔȤÏÆȤÔÏÌÅÒÁÎÃÅ ÃÏÎÄÉÔÉÏÎ 
into tolerance

Align, set and reset, calibrate, balance C, P

5 2ÅПÉÔ -ÉÎÏÒ ÒÅÐÁÉÒȾÓÅÒÖÉÃÉÎÇ ÁÃÔÉÖÉÔÙ ÔÏ ÂÒÉÎÇ 
back an item to an acceptable appearance, 
internal and external

Polish, clean, grind, paint, coat, lube, 
oil change, etc.

C, P

6 Check c The cause of the failure is investigated, 
but no maintenance action performed, or 
action is deferred. Able to regain function 
ÂÙ ÓÉÍÐÌÅ ÁÃÔÉÏÎÓȟ ÅȢÇȢ ÒÅÓÔÁÒÔ ÏÒ ÒÅÓÅÔÔÉÎÇȢ

Restart, resetting, no maintenance 
ÁÃÔÉÏÎȟ ÅÔÃȢ 0ÁÒÔÉÃÕÌÁÒÌÙ ÒÅÌÅÖÁÎÔ ÆÏÒ 
ÆÕÎÃÔÉÏÎÁÌ ÆÁÉÌÕÒÅÓȟ ÅȢÇȢ ПÉÒÅ ÁÎÄ ÇÁÓ 
detectors, subsea equipment

C

7 Service 0ÅÒÉÏÄÉÃ ÓÅÒÖÉÃÅ ÔÁÓËÓȡ .ÏÒÍÁÌÌÙ ÎÏ ÄÉÓ-
mantling of the item

e.g. cleaning, replenishment of consum-
ÁÂÌÅÓȟ ÁÄÊÕÓÔÍÅÎÔÓ ÁÎÄ ÃÁÌÉÂÒÁÔÉÏÎÓ

P

8 Test Periodic test of function or performance &ÕÎÃÔÉÏÎ ÔÅÓÔ ÏÆ ÇÁÓ ÄÅÔÅÃÔÏÒȟ ÁÃÃÕÒÁÃÙ 
ÔÅÓÔ ÏÆ ПÌÏ× ÍÅÔÅÒ

P

9 Inspection Periodic inspection/check: a careful scru-
ÔÉÎÙ ÏÆ ÁÎ ÉÔÅÍ ÃÁÒÒÉÅÄ ÏÕÔ ×ÉÔÈ ÏÒ ×ÉÔÈÏÕÔ 
ÄÉÓÍÁÎÔÌÉÎÇȟ ÎÏÒÍÁÌÌÙ ÂÙ ÕÓÅ ÏÆ ÓÅÎÓÅÓ

!ÌÌ ÔÙÐÅÓ ÏÆ ÇÅÎÅÒÁÌ ÃÈÅÃËȢ )ÎÃÌÕÄÅÓ 
minor servicing as part of the inspec-
tion task

P

10 Overhaul -ÁÊÏÒ ÏÖÅÒÈÁÕÌ Comprehensive inspection/overhaul 
×ÉÔÈ ÅØÔÅÎÓÉÖÅ ÄÉÓÁÓÓÅÍÂÌÙ ÁÎÄ ÒÅÐÌÁÃÅ-
ÍÅÎÔ ÏÆ ÉÔÅÍÓ ÁÓ ÓÐÅÃÉПÉÅÄ ÏÒ ÒÅÑÕÉÒÅÄ

C, P

11 Combination Several of the above activities are included )Æ ÏÎÅ ÁÃÔÉÖÉÔÙ ÄÏÍÉÎÁÔÅÓȟ ÔÈÉÓ ÍÁÙ 
ÁÌÔÅÒÎÁÔÉÖÅÌÙ ÂÅ ÒÅÃÏÒÄÅÄ

C, P

12 Other -ÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÙ ÏÔÈÅÒ ÔÈÁÎ ÓÐÅÃÉ-
ПÉÅÄ ÁÂÏÖÅ

e.g. protection activities C, P

a  #ȡ ÕÓÅÄ ÔÙÐÉÃÁÌÌÙ ÉÎ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅȠ 0ȡ ÕÓÅÄ ÔÙÐÉÃÁÌÌÙ ÉÎ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅȢ
b  -ÏÄÉПÉÃÁÔÉÏÎ ÉÓ ÎÏÔ ÄÅПÉÎÅÄ ÁÓ Á ÍÁÉÎÔÅÎÁÎÃÅ ÃÁÔÅÇÏÒÙȟ ÂÕÔ ÉÓ ÏÆÔÅÎ ÐÅÒÆÏÒÍÅÄ ÂÙ ÐÅÒÓÏÎÓ ÔÒÁÉÎÅÄ ÉÎ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ 
ÄÉÓÃÉÐÌÉÎÅÓȢ -ÏÄÉПÉÃÁÔÉÏÎ ÔÏ Á ÍÁÊÏÒ ÅØÔÅÎÔ ÃÁÎ ÈÁÖÅ ÉÎПÌÕÅÎÃÅ ÏÎ ÔÈÅ ÏÐÅÒÁÔÉÏÎ ÁÎÄ ÒÅÌÉÁÂÉÌÉÔÙ ÏÆ ÁÎ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔȢ
c  Ȱ#ÈÅÃËȱ ÉÎÃÌÕÄÅÓ ÔÈÅ ÂÏÔÈ ×ÈÅÒÅ Á ÆÁÉÌÕÒÅ ÃÁÕÓÅ ×ÁÓ ÒÅÖÅÁÌÅÄ ÂÕÔ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎ ×ÁÓ ÃÏÎÓÉÄÅÒÅÄ ÅÉÔÈÅÒ ÎÏÔ 
ÎÅÃÅÓÓÁÒÙ ÏÒ ÎÏÔ ÐÏÓÓÉÂÌÅ ÔÏ ÃÁÒÒÙ ÏÕÔ ÁÎÄ ×ÈÅÒÅ ÎÏ ÆÁÉÌÕÒÅ ÃÁÕÓÅ ÃÉÒÃÕÍÓÔÁÎÃÅÓ ÃÏÕÌÄ ÂÅ ÆÏÕÎÄȢ

&ÏÒ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅȟ ÔÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÄÅÓÃÒÉÂÅÓ ÔÈÅ ÔÙÐÅ ÏÆ ÒÅÓÔÏÒÁÔÉÏÎ ÁÃÔÉÏÎ ÔÈÁÔ ×ÁÓ 
ÐÅÒÆÏÒÍÅÄȢ )Î ÇÅÎÅÒÁÌȟ ÔÈÅ ÐÒÅÄÏÍÉÎÁÎÔ ÒÅÓÔÏÒÁÔÉÏÎ ÁÃÔÉÖÉÔÙ ÓÈÏÕÌÄ ÂÅ ÃÏÄÅÄ ×ÈÅÎ ÓÅÖÅÒÁÌ ÁÃÔÉÖÉÔÉÅÓ 
ÁÒÅ ÉÎÖÏÌÖÅÄȢ 4ÈÅ ÃÏÄÅ ÃÁÔÅÇÏÒÉÅÓ ȰÒÅÐÁÉÒȱȟ ȰÒÅÐÌÁÃÅȱȟ ȰÏÖÅÒÈÁÕÌȱ ÁÎÄ ȰÍÏÄÉÆÙȱ ÓÈÏÕÌÄ ÈÁÖÅ Á ÐÒÉÏÒÉÔÙ 
ÒÅÌÁÔÉÖÅ ÔÏ ÔÈÅ ÃÏÄÅ ÃÁÔÅÇÏÒÉÅÓ ȰÒÅПÉÔȱ ÁÎÄ ȰÁÄÊÕÓÔȱ ×ÈÅÎ Á ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÔÈÅ Ô×Ï ÃÁÔÅÇÏÒÉÅÓ ÁÒÅ 
ÉÎÖÏÌÖÅÄ ɉÅȢÇȢ ÒÅÐÁÉÒ ÃÏÎÓÉÓÔÉÎÇ ÏÆ ȰÒÅÐÁÉÒȱ ÁÎÄ ȰÒÅПÉÔȱ ÓÈÏÕÌÄ ÂÅ ÃÏÄÅÄ ÁÓ ȰÒÅÐÁÉÒȱɊȢ )Æ ÔÈÅÒÅ ÁÒÅ ÓÅÖÅÒÁÌ 
ÒÅÐÁÉÒ ÁÃÔÉÖÉÔÉÅÓ ÉÎÖÏÌÖÅÄȟ ÎÏÎÅ ÏÆ ×ÈÉÃÈ ÉÓ ÐÒÅÄÏÍÉÎÁÎÔȟ ÔÈÅ ÃÏÄÅ ȰÃÏÍÂÉÎÅÄȱ ÍÁÙ ÂÅ ÕÓÅÄȢ

Ȱ-ÏÄÉÆÙȱ ÍÅÁÎÓ Á ÍÏÄÉПÉÃÁÔÉÏÎ ÏÆ ÔÈÅ ÏÒÉÇÉÎÁÌ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ×ÈÅÒÅ ÔÈÅ ÏÒÉÇÉÎÁÌ ÄÅÓÉÇÎ ÈÁÓ ÂÅÅÎ 
ÁÌÔÅÒÅÄ ÏÒ ÔÈÅ ÉÔÅÍ ÉÎ ÑÕÅÓÔÉÏÎ ÒÅÐÌÁÃÅÄ ×ÉÔÈ ÏÎÅ ÏÆ Á ÄÉÆÆÅÒÅÎÔ ÔÙÐÅȾÍÁËÅȢ )Æ ÔÈÅ ÍÏÄÉПÉÃÁÔÉÏÎ ÉÓ ÏÆ 
ÓÉÇÎÉПÉÃÁÎÔ ÃÈÁÒÁÃÔÅÒȟ ÉÔ ÉÓ ÎÏÔ ÃÏÎÓÉÄÅÒÅÄ ÁÓ Á ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎȟ ÂÕÔ ÍÁÙ ÂÅ ÃÁÒÒÉÅÄ ÏÕÔ ÂÙȟ ÏÒ ÉÎ ÃÏȤ
ÏÐÅÒÁÔÉÏÎ ×ÉÔÈȟ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÓÔÁÆÆȢ ! ȰÒÅÐÁÉÒȱ ÉÓ ÍÅÁÎÔ ÔÏ ÂÅ ÁÎ ÁÃÔÉÏÎ ÔÏ ÃÏÒÒÅÃÔ Á ÓÉÎÇÌÅ ÆÁÉÌÕÒÅ ÏÒ 
Á ÆÅ× ÆÁÉÌÕÒÅÓȟ ÎÏÒÍÁÌÌÙ ÏÎȤÓÉÔÅȢ Ȱ/ÖÅÒÈÁÕÌȱ ÍÅÁÎÓ Á ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÒÅÐÁÉÒ ÏÆ ÓÅÖÅÒÁÌ ÆÁÉÌÕÒÅÓȟ ÏÒ ÏÎÅ 
ÍÁÊÏÒ ÆÁÉÌÕÒÅ ÒÅÑÕÉÒÉÎÇ ÅØÔÅÎÓÉÖÅ ×ÏÒËȟ ÏÒ ÃÏÍÐÌÅÔÅ ÒÅÆÕÒÂÉÓÈÍÅÎÔ ÏÆ ÁÎ ÅÑÕÉÐÍÅÎÔ ÓÕÂÕÎÉÔȢ 4ÙÐÉÃÁÌÌÙȟ 
such maintenance is undertaken in a workshop.
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)Æ ÔÈÅ ÃÏÍÐÌÅÔÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÈÁÓ ÂÅÅÎ ÒÅÐÌÁÃÅÄ ×ÉÔÈ Á ÎÅ× ÁÎÄȾÏÒ ÍÏÄÉПÉÅÄ ÏÎÅȟ ÉÔ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ 
ÔÏ ÒÅ×ÉÎÄ ÔÈÅ ÔÉÍÅ ÐÁÒÁÍÅÔÅÒÓ ɉÅȢÇȢ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅɊ ÆÏÒ ÔÈÉÓ ÕÎÉÔȢ 4ÈÉÓ ÄÏÅÓ ÎÏÔ ÁÐÐÌÙ ÉÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ 
ÕÎÉÔ ÉÓ ÏÆ ÌÏ× ÃÏÍÐÌÅØÉÔÙ ÁÎÄ Á ÃÏÍÐÌÅÔÅ ÒÅÐÌÁÃÅÍÅÎÔ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÁÓ Á ÎÏÒÍÁÌ ÐÁÒÔ ÏÆ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅȢ

&ÏÒ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅȟ ÔÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÄÅÓÃÒÉÂÅÓ ÔÈÅ ÔÙÐÅ ÏÆ ÐÒÅÖÅÎÔÉÖÅ ÁÃÔÉÏÎ ÂÅÉÎÇ ÐÅÒÆÏÒÍÅÄȢ 
)Î ÇÅÎÅÒÁÌȟ ÔÈÅ ÍÏÓÔ ÐÒÅÄÏÍÉÎÁÎÔ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÙ ÓÈÏÕÌÄ ÂÅ ÃÏÄÅÄ ×ÈÅÎ ÓÅÖÅÒÁÌ ÁÃÔÉÖÉÔÉÅÓ ÁÒÅ 
ÉÎÖÏÌÖÅÄȢ )Æ ÔÈÅÒÅ ÉÓ ÎÏ ÐÒÅÄÏÍÉÎÁÎÔ ÔÁÓËȟ ÁÇÁÉÎ ÔÈÉÓ ÓÈÏÕÌÄ ÂÅ ÃÏÄÅÄ ÁÓ ȰÃÏÍÂÉÎÅÄȱ ÁÎÄ ÁÄÄÉÔÉÏÎÁÌ 
ÉÎÆÏÒÍÁÔÉÏÎ ÏÎ ÔÈÅ ÖÁÒÉÏÕÓ ÁÃÔÉÖÉÔÉÅÓ ÌÉÓÔÅÄ ÉÎ Á ÆÒÅÅȤÔÅØÔ ПÉÅÌÄ ÉÆ ÐÒÏÖÉÄÅÄȢ

./4% 4ÈÅÓÅ ÍÁÉÎÔÅÎÁÎÃÅ ÃÏÄÅÓ ÄÏ ÎÏÔȟ ÁÓ ÓÕÃÈȟ ÒÅПÌÅÃÔ ÔÈÅ ÅÆÆÅÃÔÉÖÅÎÅÓÓ ÏÆ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎ ÁÓ ÔÏ 
ÒÅÓÔÏÒÉÎÇ ÔÈÅ ÃÏÎÄÉÔÉÏÎ ÏÆ ÔÈÅ ÉÔÅÍ ɉÅȢÇȢ ȰÇÏÏÄȤÁÓȤÎÅ×ȱ ÏÒ ȰÂÁÄȤÁÓȤÏÌÄȱ ÃÏÎÄÉÔÉÏÎɊȢ

B.2.6 Failure modes

&ÁÉÌÕÒÅ ÍÏÄÅÓ ÓÈÏÕÌÄ ÎÏÒÍÁÌÌÙ ÒÅÌÁÔÅ ÔÏ ÔÈÅ ÅÑÕÉÐÍÅÎÔȤÃÌÁÓÓ ÌÅÖÅÌ ÉÎ ÔÈÅ ÈÉÅÒÁÒÃÈÙȢ &ÏÒ ÓÕÂÓÅÁ 
equipment, however, it is recommended to also record failure modes on lower levels in the equipment 
ÈÉÅÒÁÒÃÈÙ ɉÅȢÇȢ ȰÍÁÉÎÔÁÉÎÁÂÌÅȤÉÔÅÍȱ ÌÅÖÅÌɊȢ 4ÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÃÁÎ ÂÅ ÃÁÔÅÇÏÒÉÚÅÄ ÉÎÔÏ ÔÈÒÅÅ ÔÙÐÅÓȡ

ÁɊ ÄÅÓÉÒÅÄ ÆÕÎÃÔÉÏÎ ÉÓ ÎÏÔ ÏÂÔÁÉÎÅÄ ɉÅȢÇȢ ÆÁÉÌÕÒÅ ÔÏ ÓÔÁÒÔɊȠ

ÂɊ ÓÐÅÃÉПÉÅÄ ÆÕÎÃÔÉÏÎ ÌÏÓÔ ÏÒ ÏÕÔÓÉÄÅ ÁÃÃÅÐÔÅÄ ÏÐÅÒÁÔÉÏÎÁÌ ÌÉÍÉÔÓ ɉÅȢÇȢ ÓÐÕÒÉÏÕÓ ÓÔÏÐȟ ÈÉÇÈ ÏÕÔÐÕÔɊȠ

c) failure indication is observed but there is no immediate and critical impact on the equipment-unit 
ÆÕÎÃÔÉÏÎ ɍÔÈÅÓÅ ÁÒÅ ÔÙÐÉÃÁÌÌÙ ÎÏÎȤÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅÓ ÒÅÌÁÔÅÄ ÔÏ ÓÏÍÅ ÄÅÇÒÁÄÁÔÉÏÎ ÏÒ ÉÎÃÉÐÉÅÎÔ ÆÁÕÌÔ 
ÃÏÎÄÉÔÉÏÎ ɉÅȢÇȢ ÉÎÉÔÉÁÌ ×ÅÁÒɊɎȢ

See also Table 3ȟ ÁÎÄ ÎÏÔÅ ÓÏÍÅ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÍÁÙ ÁÐÐÌÙ ÏÎ ÏÔÈÅÒ ÌÅÖÅÌÓ

Failure modes are presented in Tables B.6 to B.14 ÆÏÒ ÅÁÃÈ ÍÁÉÎ ÅÑÕÉÐÍÅÎÔ ÃÁÔÅÇÏÒÙ ÓÈÏ×Î ÉÎ Table A.4. 
Table B.15 ÐÒÅÓÅÎÔÓ Á ÓÕÍÍÁÒÙ ÏÆ ÁÌÌ ÆÁÉÌÕÒÅ ÍÏÄÅÓȢ 2ÅÃÏÍÍÅÎÄÅÄ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÁÒÅ ÐÒÅÓÅÎÔÅÄ ÆÏÒ 
ÅÁÃÈ ÍÁÉÎ ÅÑÕÉÐÍÅÎÔ ÃÁÔÅÇÏÒÙ ɉÓÅÅ ÁÌÓÏ ÌÉÓÔ ÏÆ ÅÑÕÉÐÍÅÎÔ ÐÒÅÓÅÎÔÅÄ ÉÎ Table A.4):

ɂ ÒÏÔÁÔÉÎÇ ɉÃÏÍÂÕÓÔÉÏÎ ÅÎÇÉÎÅÓȟ ÃÏÍÐÒÅÓÓÏÒÓȟ ÅÌÅÃÔÒÉÃ ÇÅÎÅÒÁÔÏÒÓȟ ÇÁÓ ÔÕÒÂÉÎÅÓȟ ÅÔÃȢɊȠ

ɂ ÍÅÃÈÁÎÉÃÁÌ ɉÃÒÁÎÅÓȟ ÈÅÁÔ ÅØÃÈÁÎÇÅÒÓȟ ÈÅÁÔÅÒÓ ÁÎÄ ÂÏÉÌÅÒÓȟ ÐÒÅÓÓÕÒÅ ÖÅÓÓÅÌÓȟ ÓÔÏÒÁÇÅ ÔÁÎËÓȟ ÐÉÐÉÎÇȟ ÅÔÃȢɊȠ

ɂ ÅÌÅÃÔÒÉÃÁÌ ɉÕÎÉÎÔÅÒÕÐÔÁÂÌÅ ÐÏ×ÅÒ ÓÕÐÐÌÙȟ ÐÏ×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓȟ ÆÒÅÑÕÅÎÃÙ ÃÏÎÖÅÒÔÅÒÓȟ ÅÔÃȢɊȠ

ɂ ÓÁÆÅÔÙ ÁÎÄ ÃÏÎÔÒÏÌ ɉПÉÒÅ ÁÎÄ ÇÁÓ ÄÅÔÅÃÔÏÒÓȟ ÉÎÐÕÔ ÄÅÖÉÃÅÓȟ ÃÏÎÔÒÏÌ ÌÏÇÉÃ ÕÎÉÔÓȟ ÖÁÌÖÅÓȟ ÎÏÚÚÌÅÓȟ ÅÔÃȢɊȠ

ɂ ÓÕÂÓÅÁ ɉÓÕÂÓÅÁ ÐÒÏÄÕÃÔÉÏÎ ÃÏÎÔÒÏÌȟ ÓÕÂÓÅÁ ×ÅÌÌÈÅÁÄ ÁÎÄ 8ȤÍÁÓ ÔÒÅÅÓȟ ÒÉÓÅÒÓȟ ÓÕÂÓÅÁ ÐÕÍÐÓȟ ÅÔÃȢɊȠ

ɂ ×ÅÌÌ ÃÏÍÐÌÅÔÉÏÎ ɉÓÕÒÆÁÃÅ ×ÅÌÌÈÅÁÄ ÁÎÄ 8ȤÍÁÓ ÔÒÅÅÓȟ ÄÏ×ÎÈÏÌÅ ÓÁÆÅÔÙ ÖÁÌÖÅÓȟ ÅÌÅÃÔÒÉÃÁÌ ÓÕÂÍÅÒÓÉÂÌÅ 
ÐÕÍÐÓȟ ÅÔÃȢɊȠ

ɂ ÄÒÉÌÌÉÎÇ ɉÓÕÂÓÅÁ ÂÌÏ×ÏÕÔ ÐÒÅÖÅÎÔÅÒÓ ɉ"/0Ɋȟ ÓÕÒÆÁÃÅ ÂÌÏ×ÏÕÔ ÐÒÅÖÅÎÔÅÒÓ ɉ"/0Ɋȟ ÔÏÐ ÄÒÉÖÅÓȟ ÅÔÃȢɊȠ

— well intervention (surface well control equipment, subsea well intervention: open water 
ÉÎÔÅÒÖÅÎÔÉÏÎȟ ÅÔÃȢɊȠ

ɂ ÍÁÒÉÎÅ ɉÅȢÇȢ ÊÁÃËÉÎÇ ÁÎÄ ПÉØÁÔÉÏÎɊȢ

In the following Tables B.6 to B.14ȟ ÓÈÏ×ÉÎÇ ÔÈÅ ÒÅÃÏÍÍÅÎÄÅÄ ÆÁÉÌÕÒÅ ÍÏÄÅÓȟ ÔÈÅ ÃÏÄÅÓ ÓÈÏ×Î ÁÐÐÌÙ ÔÏ 
ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÍÁÒËÅÄ ×ÉÔÈ Ȱ8ȱȢ 4ÈÅ ÐÒÏÐÏÓÅÄ ÁÂÂÒÅÖÉÁÔÅÄ ÃÏÄÅ ÆÏÒ ÔÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÁÒÅ ÇÉÖÅÎ ÉÎ 
ÔÈÅ ПÉÒÓÔ ÃÏÌÕÍÎ ÏÆ ÔÈÅ ÔÁÂÌÅÓȢ 4ÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅ ȰÏÔÈÅÒȱ ÏÒ ȰÕÎËÎÏ×Îȱ ÁÒÅ ÎÅÅÄÅÄ ÉÎ ÃÁÓÅ ÆÁÉÌÕÒÅ ÍÏÄÅÓ 
ÄÏ ÎÏÔ ÁÐÐÌÙȢ )Æ ÍÁÎÙ ÆÁÉÌÕÒÅÓ ×ÉÔÈ ȰÏÔÈÅÒȱ ÁÒÅ ÒÅÃÏÒÄÅÄȟ ÔÈÉÓ ÃÁÎ ÌÁÔÅÒ ÃÒÅÁÔÅ Á ÂÁÓÉÓ ÆÏÒ Á ÎÅ× ÆÁÉÌÕÒÅ 
mode to come in these tables.
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.ÏÔÅ ÔÈÁÔ ÓÏÍÅ ÅØÁÍÐÌÅÓ ÁÐÐÌÙ ÔÏ ÏÎÌÙ ÓÏÍÅ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÉÎ ÔÈÅ ÔÁÂÌÅ ÔÈÅÙ ÁÐÐÅÁÒȢ 3ÅÅ ÁÌÓÏ 
Table 3ȟ ÁÎÄ ÎÏÔÅ ÓÏÍÅ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÍÁÙ ÁÐÐÌÙ ÏÎ ÏÔÈÅÒ ÌÅÖÅÌÓȢ

NOTE The failure mode codes in Tables B.6 to B.15 are issued as part of Annex B, but are also shown in an 
Excel document that is available at http://standards.iso.org/iso/14224. This facilitates the use and application of 
ÔÈÅÓÅ ÃÏÄÅÓ ÂÙ ÔÈÅ ÕÓÅÒÓ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ 3ÏÍÅ ÏÆ ÔÈÅ ÔÁÂÌÅÓ ÈÁÖÅ ÎÏÔÅÓ ÔÈÁÔ ÁÒÅ ÎÏÔ ÓÈÏ×Î ÉÎ ÔÈÅ 
Excel document. 
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Table B.13 — Well intervention — Failure modes

Equipment Class Code WC OI

Fail-
ure 

mode 
code

Description Examples Surface 
well 

control 
equip-

ment (for 
well inter-

vention)

Subsea 
well 

inter-
vention: 

Open 
water 

interven-
tion

BRD Breakdown Breakdown, serious damage (seizure, breakage), 
ÁÎÄȾÏÒ ÍÁÊÏÒ ÐÒÏÃÅÓÓ ПÌÕÉÄ ÌÅÁË

X X

CSF Control / Signal failure .Ïȟ ÏÒ ÆÁÕÌÔÙ ÍÏÎÉÔÏÒÉÎÇ ÏÒ ÒÅÇÕÌÁÔÉÏÎȟ ÆÁÉÌÕÒÅ ÔÏ 
transmit or receive command or data, failure to 
actuate function

X X

DOP $ÅÌÁÙÅÄ ÏÐÅÒÁÔÉÏÎ Opening/closing time below spec. X X
ELP External leakage - process 

medium
7ÅÌÌ ПÌÕÉÄÓ X X

ELU %ØÔÅÒÎÁÌ ÌÅÁËÁÇÅ Ȥ ÕÔÉÌÉÔÙ 
medium

(ÙÄÒÁÕÌÉÃ ÏÉÌȟ ÌÕÂÒÉÃÁÔÉÏÎ ÏÉÌȟ ÃÏÏÌÁÎÔȟ ÍÕÄȟ 
water, etc.

X X

ERO Erratic output Oscillating or instable operation X X
FCO Failure to connect Failure to connect connector X X
FCU Failure to cut Shear cut valve unable to cut equipment X X
FTC Failure to close on demand Doesn’t close on demand X X
FTD Failure to disconnect Failure to disconnect connector X X
FTF Failure to function on 

demand
Failure to respond on signal/activation (e.g. fail-
ure to shear)

X X

FTO Failure to open on demand Doesn’t open on demand X X
FWR Failure while running Unable to run equipment or tools X
HIO High output /ÕÔÐÕÔ ÔÏÒÑÕÅ ÁÂÏÖÅ ÓÐÅÃÉПÉÃÁÔÉÏÎÓ X
ILP Internal leakage - process 

medium
,ÅÁËÁÇÅ ÐÒÏÃÅÓÓ ÍÅÄÉÕÍ ÃÏÎÔÁÍÉÎÁÔÉÎÇ ÕÔÉÌÉÔÙ 
ÍÅÄÉÕÍȟ ,ÅÁËÁÇÅ ÉÎÔÅÒÎÁÌÌÙ ÏÆ ÐÒÏÃÅÓÓ ПÌÕÉÄÓ

X X

ILU )ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ Ȥ ÕÔÉÌÉÔÙ 
medium

,ÅÁËÁÇÅ ÉÎÔÅÒÎÁÌÌÙ ÏÆ ÕÔÉÌÉÔÙ ПÌÕÉÄÓȟ ,ÏÓÓ ÏÆ 
lubrication

X X

LCP Leakage in closed position Leakage through a valve (e.g. ram-valve) in closed 
position

X X

LOO Low output /ÕÔÐÕÔ ÔÏÒÑÕÅ ÂÅÌÏ× ÓÐÅÃÉПÉÃÁÔÉÏÎÓ X
OTH Other Failure modes not covered above X X
PLU Plugged choked Choke or kill line plugged X X
POW )ÎÓÕÆПÉÃÉÅÎÔ ÐÏ×ÅÒ ,ÁÃË ÏÆ ÏÒ ÔÏÏ ÌÏ× ÐÏ×ÅÒ ÓÕÐÐÌÙ X X
PTF Power/signal transmis-

sion failure
Power/signal transmission failure X

SET Failure to set/retrieve Failed set/retrieve operations X
SPO Spurious operation Unexpected operation X X
STU Stuck Tools becoming stuck in the BOP or X-mas Tree X X
UNK Unknown 4ÏÏ ÌÉÔÔÌÅ ÉÎÆÏÒÍÁÔÉÏÎ ÔÏ ÄÅПÉÎÅ Á ÆÁÉÌÕÒÅ ÍÏÄÅ X X
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Table B.14 — Marine equipment — Failure modes

Equipment Class Code JF
Failure 
m o d e 
code

Description Examples Jacking 
-

ation
AIR Abnormal instrument 

reading
&ÁÌÓÅ ÁÌÁÒÍȟ ÆÁÕÌÔÙ ÉÎÓÔÒÕÍÅÎÔ ÉÎÄÉÃÁÔÉÏÎ X

BRD Breakdown "ÒÅÁËÄÏ×Îȟ ÓÅÒÉÏÕÓ ÄÁÍÁÇÅ ɉÓÅÉÚÕÒÅȟ ÂÒÅÁËÁÇÅɊȟ ÁÎÄȾÏÒ ÍÁÊÏÒ 
ÐÒÏÃÅÓÓ ПÌÕÉÄ ÌÅÁË

X

DOP $ÅÌÁÙÅÄ ÏÐÅÒÁÔÉÏÎ Opening/closing time below spec. X
ELU External leakage - 

ÕÔÉÌÉÔÙ ÍÅÄÉÕÍ
(ÙÄÒÁÕÌÉÃ ÏÉÌȟ ÌÕÂÒÉÃÁÔÉÏÎ ÏÉÌȟ ÂÁÒÒÉÅÒ ÏÉÌȟ ÃÏÏÌÁÎÔȟ ×ÁÔÅÒȟ ÅÔÃȢ X

FRO Failure to rotate Failure to rotate X
FTF Failure to function on 

demand
Doesn’t start or open on demand or failure to respond on signal/
activation

X

FTL Failure to lock/unlock Doesn’t lock or unlock when demanded X
HIO High output /ÕÔÐÕÔ ÔÏÒÑÕÅ ÁÂÏÖÅ ÓÐÅÃÉПÉÃÁÔÉÏÎÓ ÏÒ ÏÖÅÒÓÐÅÅÄȾÏÕÔÐÕÔ ÁÂÏÖÅ 

acceptance
X

IHT )ÎÓÕÆПÉÃÉÅÎÔ ÈÅÁÔ 
transfer

Cooling/heating below acceptance and/or heat transfer too low X

INL Internal leakage ,ÅÁËÁÇÅ ÉÎÔÅÒÎÁÌÌÙ ÐÒÏÃÅÓÓ ÏÒ ÕÔÉÌÉÔÙ ПÌÕÉÄÓ X
LBP ,Ï× ÏÉÌ ÓÕÐÐÌÙ ÐÒÅÓ-

sure
,Ï× ÏÉÌ ÓÕÐÐÌÙ ÐÒÅÓÓÕÒÅ X

LOO Low output $ÅÌÉÖÅÒÙȾÏÕÔÐÕÔȾÔÏÒÑÕÅȾÐÅÒÆÏÒÍÁÎÃÅ ÂÅÌÏ× ÁÃÃÅÐÔÁÎÃÅ X
NOI Noise Abnormal or excessive noise X
OHE Overheating Machine parts, exhaust, cooling water, etc. X
OTH Other Failure mode(s) not covered above X
PDE Parameter deviation Monitored parameter exceeding limits, e.g. High/Low alarm X
PLU Plugged/ choked &ÌÏ× ÒÅÓÔÒÉÃÔÉÏÎ ÄÕÅ ÔÏ ÃÏÎÔÁÍÉÎÁÔÉÏÎȟ ÏÂÊÅÃÔÓȟ ×ÁØ ÅÔÃȢ X
POW )ÎÓÕÆПÉÃÉÅÎÔ ÐÏ×ÅÒ ,ÁÃË ÏÆ ÏÒ ÔÏÏ ÌÏ× ÐÏ×ÅÒ ÓÕÐÐÌÙ X
PTF Power/signal trans-

mission failure
Power/signal transmission failure X

SER Minor in-service 
problems

Loose items, discoloration, dirt X

SPO Spurious operation False alarm, premature closure/stop, unexpected operation/fails to 
operate as demanded

X

STD 3ÔÒÕÃÔÕÒÁÌ ÄÅПÉÃÉÅÎÃÙ -ÁÔÅÒÉÁÌ ÄÁÍÁÇÅÓ ɉÃÒÁÃËÓȟ ×ÅÁÒȟ ÆÒÁÃÔÕÒÅȟ ÃÏÒÒÏÓÉÏÎȟ ÄÅÃÁÙɊ X
UNK Unknown 4ÏÏ ÌÉÔÔÌÅ ÉÎÆÏÒÍÁÔÉÏÎ ÔÏ ÄÅПÉÎÅ Á ÆÁÉÌÕÒÅ ÍÏÄÅ X
UST Spurious stop Unexpected shutdown X
VIB Vibration Abnormal/excessive vibration X

Table B.15 — Overview — Failure modes

Failure 
mode code

Failure mode description On-demand  
type failure

AIR Abnormal instrument reading
BRD Breakdown
CLW Control-line-to-well communication
CSF Control / signal failure
a 3ÅÅ ÁÌÓÏ ÆÏÏÔÎÏÔÅ Ç ÉÎ 4ÁÂÌÅ &Ȣρ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÓÁÆÅÔÙ ÅÑÕÉÐÍÅÎÔȢ
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Failure 
mode code

Failure mode description On-demand  
type failure

DOP $ÅÌÁÙÅÄ ÏÐÅÒÁÔÉÏÎ X
ELF External leakage - fuel
ELP External leakage - process medium
ELU %ØÔÅÒÎÁÌ ÌÅÁËÁÇÅ Ȥ ÕÔÉÌÉÔÙ ÍÅÄÉÕÍ
ERO Erratic output
FCO Failure to connect X
FCU Failure to cut X
FLP &ÁÉÌÕÒÅ ÉÎ ÌÉÇÈÔÎÉÎÇ ÐÒÏÔÅÃÔÉÏÎ ÓÙÓÔÅÍ
FOF &ÁÕÌÔÙ ÏÕÔÐÕÔ ÆÒÅÑÕÅÎÃÙ
FOV &ÁÕÌÔÙ ÏÕÔÐÕÔ ÖÏÌÔÁÇÅ
FRO Failure to rotate
FTC Failure to close on demand X
FTD Failure to disconnect X
FTF Failure to function on demand X
FTI Failure to function as intended X
FTL Failure to lock/unlock X
FTO Failure to open on demand X
FTR Failure to regulate X
FTS Failure to start on demand X
FWR Failure while running
HIO High output
HTF Heating failure
IHT )ÎÓÕÆПÉÃÉÅÎÔ ÈÅÁÔ ÔÒÁÎÓÆÅÒ
ILP Internal leakage - process medium
ILU )ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ Ȥ ÕÔÉÌÉÔÙ ÍÅÄÉÕÍ
INL a Internal leakage
LBP ,Ï× ÏÉÌ ÓÕÐÐÌÙ ÐÒÅÓÓÕÒÅ
LCP Leakage in closed position
LOA Load drop
LOB ,ÏÓÓ ÏÆ ÂÕÏÙÁÎÃÙ
LOO Low output
MOF Mooring failure
NOI Noise
NOO No output
OHE Overheating
OTH Other
PCL Premature closure
PDE Parameter deviation
PLU Plugged/ choked
POD Loss of functions on both pods X
POW )ÎÓÕÆПÉÃÉÅÎÔ ÐÏ×ÅÒ
PTF Power/signal transmission failure
a 3ÅÅ ÁÌÓÏ ÆÏÏÔÎÏÔÅ Ç ÉÎ 4ÁÂÌÅ &Ȣρ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÓÁÆÅÔÙ ÅÑÕÉÐÍÅÎÔȢ
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Failure 
mode code

Failure mode description On-demand  
type failure

SBU Sludge build-up
SER Minor in-service problems
SET Failure to set/retrieve X
SHH Spurious high alarm level
SLL Spurious low alarm level
SLP Slippage
SPO Spurious operation
STD 3ÔÒÕÃÔÕÒÁÌ ÄÅПÉÃÉÅÎÃÙ
STP Failure to stop on demand X
STU Stuck
UBU Global buckling
UNK Unknown
UST Spurious stop
VIB Vibration
VLO 6ÅÒÙ ÌÏ× ÏÕÔÐÕÔ
WCL Well-to-control-line communication
a 3ÅÅ ÁÌÓÏ ÆÏÏÔÎÏÔÅ Ç ÉÎ 4ÁÂÌÅ &Ȣρ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÓÁÆÅÔÙ ÅÑÕÉÐÍÅÎÔȢ
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Annex C 
(informative) 

 
Guide to interpretation and calculation of derived reliability and 

maintenance parameters

C.1 Interpretation rules for commonly used failure and maintenance parameters

C.1.1 General 

4ÈÏÕÇÈ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÄÏÅÓ ÎÏÔ ÃÏÖÅÒ ÄÁÔÁ ÁÎÁÌÙÓÉÓ ÉÎ ÔÈÅ ÂÒÏÁÄ ÓÅÎÓÅȟ ÔÈÉÓ ÁÎÎÅØ 
ÉÎÃÌÕÄÅÓ ÓÏÍÅ ÒÅÃÏÍÍÅÎÄÅÄ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÒÕÌÅÓ ÁÎÄ ÂÁÓÉÃ ÃÁÌÃÕÌÁÔÉÏÎ ÆÏÒÍÕÌÁÓ ÃÏÍÍÏÎÌÙ ÕÓÅÄ 
×ÈÅÎ ÁÎÁÌÙÓÉÎÇ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÄÁÔÁȢ &ÏÒ Á ÍÏÒÅ ÉÎȤÄÅÐÔÈ ÁÓÓÅÓÓÍÅÎÔ ÏÆ ÔÈÉÓ ÓÕÂÊÅÃÔȟ ×Å 
ÒÅÃÏÍÍÅÎÄ ÔÅØÔÂÏÏËÓ ÏÎ ÔÈÅ ÓÕÂÊÅÃÔ ÁÎÄ ÓÏÍÅ ÏÆ ÔÈÅ ÓÔÁÎÄÁÒÄÓ ÌÉÓÔÅÄ ÉÎ ÔÈÅ "ÉÂÌÉÏÇÒÁÐÈÙ ÁÔ ÔÈÅ ÅÎÄ ÏÆ 
ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ &ÏÒ ÔÈÅ ÑÕÁÌÉПÉÃÁÔÉÏÎ ÏÆ ÎÅ× ÔÅÃÈÎÏÌÏÇÙȟ ÒÅÆÅÒ ÁÌÓÏ ÔÏ ÔÅØÔÂÏÏËÓ ÏÎ ÅØÐÅÒÔ 
ÊÕÄÇÅÍÅÎÔÓȟ ÅȢÇȢ #ÏÏËÅ ɉρωωςɊȢ

)Î ÁÄÄÉÔÉÏÎ ÔÏ ÔÈÅ ÄÅПÉÎÉÔÉÏÎÓ ÇÉÖÅÎ ÉÎ #ÌÁÕÓÅ σȟ !ÎÎÅØ # ÇÉÖÅÓ ÓÏÍÅ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÒÕÌÅÓ ÆÏÒ ÃÏÍÍÏÎÌÙ 
ÕÓÅÄ ÔÅÒÍÓ ÅÎÃÏÕÎÔÅÒÅÄ ÉÎ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÐÒÏÊÅÃÔÓȢ

)3/Ⱦ42 ρςτψωȡςπρσ ÄÏÅÓ ÁÌÓÏ ÐÒÏÖÉÄÅ ÕÓÅÆÕÌ ÉÎÆÏÒÍÁÔÉÏÎ ÒÅÇÁÒÄÉÎÇ ÖÁÒÉÏÕÓ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ 
ÐÁÒÁÍÅÔÅÒÓ ÆÏÒ ÕÓÅ ÉÎ ÒÅÌÉÁÂÉÌÉÔÙ ÍÏÄÅÌÌÉÎÇ ÁÎÄ ÃÁÌÃÕÌÁÔÉÏÎȢ

C.1.2 Redundancy

2ÅÄÕÎÄÁÎÃÙ ÍÁÙ ÂÅ ÁÐÐÌÉÅÄ ÁÓ ÆÏÌÌÏ×Óȡ

ÁɊ ÐÁÓÓÉÖÅ ɉÃÏÌÄɊ ÓÔÁÎÄÂÙȡ ÒÅÄÕÎÄÁÎÃÙ ×ÈÅÒÅÉÎ ÐÁÒÔ ÏÆ ÔÈÅ ÍÅÁÎÓ ÆÏÒ ÐÅÒÆÏÒÍÉÎÇ Á ÒÅÑÕÉÒÅÄ ÆÕÎÃÔÉÏÎ 
ÉÓ ÎÅÅÄÅÄ ÔÏ ÏÐÅÒÁÔÅȟ ×ÈÉÌÅ ÔÈÅ ÒÅÍÁÉÎÉÎÇ ÐÁÒÔɉÓɊ ÏÆ ÔÈÅ ÍÅÁÎÓ ÁÒÅ ÉÎÏÐÅÒÁÔÉÖÅ ÕÎÔÉÌ ÎÅÅÄÅÄȠ

ÂɊ ÁÃÔÉÖÅ ɉÈÏÔɊ ÓÔÁÎÄÂÙȡ ÒÅÄÕÎÄÁÎÃÙ ×ÈÅÒÅÉÎ ÁÌÌ ÍÅÁÎÓ ÆÏÒ ÐÅÒÆÏÒÍÉÎÇ Á ÒÅÑÕÉÒÅÄ ÆÕÎÃÔÉÏÎ ÁÒÅ 
ÉÎÔÅÎÄÅÄ ÔÏ ÏÐÅÒÁÔÅ ÓÉÍÕÌÔÁÎÅÏÕÓÌÙȠ

ÃɊ ÍÉØÅÄȡ ÒÅÄÕÎÄÁÎÃÙ ×ÈÅÒÅ Á ÐÁÒÔ ÏÆ ÔÈÅ ÒÅÄÕÎÄÁÎÔ ÍÅÁÎÓ ȰÉÓ ÏÎ ÓÔÁÎÄÂÙȱ ÁÎÄ ÁÎÏÔÈÅÒ ÐÁÒÔ ÉÓ 
ȰÁÃÔÉÖÅȱ ɉÅØÁÍÐÌÅȡ ÔÈÒÅÅ ÍÅÁÎÓȟ ÏÎÅ ÁÃÔÉÖÅȟ ÏÎÅ ÉÎ ÈÏÔ ÓÔÁÎÄÂÙȟ ÏÎÅ ÉÎ ÃÏÌÄ ÓÔÁÎÄÂÙɊȢ

%8!-0,% ρ 2ÅÄÕÎÄÁÎÃÙ ÃÁÎ ÂÅ ÅØÐÒÅÓÓÅÄ ÁÓ Á ÑÕÁÎÔÉÔÁÔÉÖÅ ÍÅÁÓÕÒÅȟ ÖÉÚȢ ÅÑÕÉÐÍÅÎÔ ÒÅÄÕÎÄÁÎÃÙ ÆÁÃÔÏÒ ɉ%2&ɊȢ

%8!-0,% ς σ ÕÎÉÔÓ ÔÉÍÅÓ υπ Ϸ ÇÉÖÅÓ ÁÎ %2& ÏÆ ρȢυȢ

ɉ3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÒÅÄÕÎÄÁÎÃÙ ÉÎ #ÌÁÕÓÅ σ ÁÎÄ ÄÉÓÔÉÎÃÔÉÏÎ ÂÅÔ×ÅÅÎ ȰÈÏÔȱ ÁÎÄ ȰÃÏÌÄȱ ÓÔÁÎÄÂÙ ÖÅÒÓÕÓ 
ȰÕÐ ÔÉÍÅȾÄÏ×Î ÔÉÍÅȱ ÉÎ ψȢσȢρɊȢ

&ÏÒ ÒÅÄÕÎÄÁÎÔ ÓÙÓÔÅÍÓȟ ÐÁÒÔÓ ÃÁÎ ÆÁÉÌ ×ÉÔÈÏÕÔ Á ÆÁÉÌÕÒÅ ÏÆ ÔÈÅ ÓÙÓÔÅÍȢ 4ÈÉÓ ÓÈÏÕÌÄ ÂÅ ÔÁËÅÎ ÉÎÔÏ ÁÃÃÏÕÎÔ 
×ÈÅÎ ÅÓÔÉÍÁÔÉÎÇ ÒÅÑÕÉÒÅÄ ÓÐÁÒÅ ÐÁÒÔÓ ÁÎÄ ÒÅÐÁÉÒ ÃÁÐÁÃÉÔÙ ɉ×ÈÅÒÅ ÔÈÅÓÅ ÆÁÉÌÕÒÅÓ ÁÒÅ ÃÏÕÎÔÅÄɊ ÁÎÄ 
ÅÓÔÉÍÁÔÅÓ ÏÆ ÁÖÁÉÌÁÂÉÌÉÔÙ ɉ×ÈÅÒÅ ÔÈÅÓÅ ÆÁÉÌÕÒÅÓ ÁÒÅ ÎÏÔ ÃÏÕÎÔÅÄɊȢ

C.1.3 On-demand data

&ÏÒ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔȟ ÃÏÌÌÅÃÔÅÄ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÁÒÅ ÕÓÅÄ ÔÏ ÅÓÔÉÍÁÔÅ ÔÈÅ ÏÎȤÄÅÍÁÎÄ ÆÁÉÌÕÒÅ ÐÒÏÂÁÂÉÌÉÔÙ 
ɉÅȢÇȢ ÓÔÁÒÔ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÁÎ ÅÍÅÒÇÅÎÃÙ ÇÅÎÅÒÁÔÏÒɊȢ .ÏÔÅ ÁÌÓÏ ÔÈÅ ÄÅПÉÎÉÔÉÏÎÓ ÆÏÒ ȰÆÁÉÌÕÒÅ ÏÎ ÄÅÍÁÎÄȱ ɉÓÅÅ 
σȢσπɊ ÁÎÄ ȰÆÁÉÌÕÒÅ ÄÕÅ ÔÏ ÄÅÍÁÎÄȱ ɉÓÅÅ σȢςυɊȢ )Î ÔÈÅ ÅÓÔÉÍÁÔÉÏÎ Á ÄÉÓÔÉÎÃÔÉÏÎ ÓÈÏÕÌÄ ÂÅ ÍÁÄÅ ÂÅÔ×ÅÅÎȡ

ÁɊ ÆÁÉÌÕÒÅÓ ÏÃÃÕÒÒÅÄ ÂÅÆÏÒÅ ÄÅÍÁÎÄ ÏÃÃÕÒÓ ɉÕÎÄÅÔÅÃÔÅÄ ÆÁÉÌÕÒÅÓ ÕÎÔÉÌ ÒÅÖÅÁÌÅÄ ÂÙ ÒÅÁÌ ÏÒ ÐÅÒÉÏÄÉÃ ÔÅÓÔ 
ÄÅÍÁÎÄɊȠ
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b) failures occurring when demand occurs (due to demand itself).

-ÁÎÙ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ɉÓÅÅ !ÎÎÅØ "Ɋ ÁÒÅ ÓÕÃÈ ÆÁÉÌÕÒÅÓȟ ÁÎÄ ÃÏÕÌÄ ÂÅ ÅÉÔÈÅÒ ÔÙÐÅȟ ÂÕÔ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ 
ÃÏÄÉÎÇ ÍÁÙ ÅÎÁÂÌÅ ÔÏ ÄÉÆÆÅÒ ÂÅÔ×ÅÅÎ ȰÁȱ ÁÎÄ ȰÂȱ ɉÓÅÅ ÁÌÓÏ #ȢσȢτɊȢ 4ÁÂÌÅ "Ȣρυ ÓÈÏ×Ó ÆÁÉÌÕÒÅ ÍÏÄÅÓ ×ÈÉÃÈ 
are on-demand related.

&ÕÒÔÈÅÒÍÏÒÅȟ ÆÏÒ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔȟ ÃÏÌÌÅÃÔÅÄ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÁÒÅ ÁÌÓÏ ÕÓÅÄ ÔÏ ÅÓÔÉÍÁÔÅ ÔÈÅ ÆÁÉÌÕÒÅ ÒÁÔÅ ÁÓ 
Á ÆÕÎÃÔÉÏÎ ÏÆ ÄÅÍÁÎÄÓ ÏÒ ÎÕÍÂÅÒ ÏÆ ÃÙÃÌÅÓȟ ÒÁÔÈÅÒ ÔÈÁÎ ÔÉÍÅȟ ÁÓ ÅØÐÌÁÉÎÅÄ ÉÎ #ȢσȢτȢ )Î ÔÈÉÓ ÃÁÓÅȟ ÔÈÅ ÔÏÔÁÌ 
ÎÕÍÂÅÒ ÏÆ ÄÅÍÁÎÄÓ ÓÈÏÕÌÄ ÂÅ ÒÅÃÏÒÄÅÄȢ 4×Ï ÔÙÐÅÓ ÏÆ ÄÅÍÁÎÄÓ ÓÈÏÕÌÄ ÂÅ ÉÎÃÌÕÄÅÄ ɉ2ÅÆȢ 4ÁÂÌÅ υɊȡ

ÁɊ ÔÅÓÔ ÁÃÔÉÖÁÔÉÏÎ ÏÆ ÔÈÅ ÉÔÅÍ ÎÏÒÍÁÌÌÙ ÄÏÎÅ ÁÓ ÐÁÒÔ ÏÆ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ɉÅȢÇȢ ÆÕÎÃÔÉÏÎ ÔÅÓÔ ÏÆ Á 
ПÉÒÅ ÁÎÄ ÇÁÓ ÄÅÔÅÃÔÏÒɊȠ

b) automatic, or manual, activation of an on-demand function during operation (e.g. closure of an 
ESD valve).

&ÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ×ÈÅÒÅ ÓÕÃÈ ÄÅÍÁÎÄ ÒÅÌÁÔÅÄ ÆÁÉÌÕÒÅÓ ÁÒÅ ÔÏ ÂÅ ÒÅÃÏÒÄÅÄȟ ÉÔ ÉÓ ÉÍÐÏÒÔÁÎÔ 
ÔÏ ÄÅПÉÎÅ ÍÏÒÅ ÓÐÅÃÉПÉÃÁÌÌÙ ÔÈÅ ÐÈÙÓÉÃÁÌ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÔÈÅ ÄÅÍÁÎÄÓ ÆÏÒ ÔÈÅ ÓÐÅÃÉПÉÃ ÅÑÕÉÐÍÅÎÔ ÔÈÁÔ 
such data collection will cover.

For some equipment classes, like e.g. Piping, Heat exchangers, Risers, Filters and strainers, Power cables 
ÁÎÄ ÔÅÒÍÉÎÁÔÉÏÎÓȟ ÔÈÅ ÔÅÒÍȟ ȬÄÅÍÁÎÄȭȟ ÉÓ ÎÏÔ ÍÅÁÎÉÎÇÆÕÌȢ

&ÏÒ ÒÏÔÁÔÉÎÇ ÅÑÕÉÐÍÅÎÔ ÁÎÄ ÓÏÍÅ ÏÔÈÅÒ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÌÉËÅ #ÏÎÖÅÙÏÒÓ ÁÎÄ ÅÌÅÖÁÔÏÒÓ ÁÎÄ (ÅÁÔÅÒÓ 
ÁÎÄ ÂÏÉÌÅÒÓȟ ÄÅÍÁÎÄ ÉÓ ÉÎÔÅÒÐÒÅÔÅÄ ÁÓ ÓÔÁÒÔȤÕÐȢ 4ÈÕÓȟ ÓÔÏÐÐÉÎÇ ÔÈÅ ÅÑÕÉÐÍÅÎÔȟ ÏÒ ÁÎÙ ÁÄÊÕÓÔÍÅÎÔ ×ÈÉÌÓÔ 
running, like the speed of a VSD motor, is not to be interpreted as a demand.

&ÏÒ ÓÏÍÅ ÍÅÃÈÁÎÉÃÁÌ ÅÑÕÉÐÍÅÎÔȟ ÌÉËÅ #ÒÁÎÅÓȟ ,ÏÁÄÉÎÇ ÁÒÍÓ ÁÎÄ 7ÉÎÃÈÅÓȟ ÄÅÍÁÎÄ ÉÓ ÄÅПÉÎÅÄ ÂÙ ÔÈÅ 
operation itself for which it is made.

&ÏÒ ÖÁÌÖÅÓȟ ÂÏÔÈ ÏÐÅÎÉÎÇ ÁÎÄ ÃÌÏÓÉÎÇ ÉÓ ÃÏÕÎÔÅÄ ÁÓ Á ÄÅÍÁÎÄȟ ÒÅÇÁÒÄÌÅÓÓ ÏÆ ÔÈÅ ÖÁÌÖÅ ÂÅÉÎÇ ÎÏÒÍÁÌÌÙ 
ÃÌÏÓÅÄ ÏÒ ÎÏÒÍÁÌÌÙ ÏÐÅÎȢ &ÏÒ ÃÏÎÔÒÏÌ ÁÎÄ ÃÈÏËÅ ÖÁÌÖÅÓȟ ÁÎÙ ÁÄÊÕÓÔÍÅÎÔ ÉÓ ÒÅÇÁÒÄÅÄ ÁÓ Á ÄÅÍÁÎÄȢ

&ÏÒ ÓÁÆÅÔÙ ÁÎÄ ÃÏÎÔÒÏÌ ÅÑÕÉÐÍÅÎÔ ÏÒ ÏÔÈÅÒ ÅÑÕÉÐÍÅÎÔ ÎÏÒÍÁÌÌÙ ÉÎ ÓÔÁÎÄȤÂÙ ÍÏÄÅȟ ÄÅÍÁÎÄ ÉÓ ÄÅПÉÎÅÄ ÁÓ 
ÁÎÙ ÁÃÔÉÖÁÔÉÏÎȟ ÅÉÔÈÅÒ ÔÅÓÔ ÏÒ ÒÅÁÌ ÁÃÔÉÖÁÔÉÏÎ ɉÅȢÇȢ ÒÅÁÌ ÔÒÉÐɊ ÄÕÒÉÎÇ ÏÐÅÒÁÔÉÏÎȢ

4ÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÆÁÉÌÕÒÅ ÏÎ ÄÅÍÁÎÄ ÉÓ ÃÁÌÃÕÌÁÔÅÄ ÁÓ ÔÈÅ ÁÖÅÒÁÇÅ ÆÒÁÃÔÉÏÎ ÏÆ ÔÉÍÅ ÓÐÅÎÔ ÉÎ ÔÈÅ ÆÁÉÌÅÄ 
state, as shown in C.6.2.

C.1.4 Independent failures

-ÏÓÔ ÏÆ ÔÈÅ ÂÁÓÉÃ ÐÒÏÂÁÂÉÌÉÓÔÉÃ ÃÁÌÃÕÌÁÔÉÏÎÓ ÁÎÄ ÍÏÓÔ ÏÆ ÔÈÅ ÍÏÄÅÌÓ ÕÓÅÄ ÉÎ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ПÉÅÌÄ ÁÒÅ 
ÒÅÌÅÖÁÎÔ ÏÎÌÙ ÆÏÒ ÉÎÄÅÐÅÎÄÅÎÔ ÅÖÅÎÔÓȢ

4×Ï ÅÖÅÎÔÓȟ ! ÁÎÄ "ȟ ÁÒÅ ÉÎÄÅÐÅÎÄÅÎÔ ÉÆ ÔÈÅ ÏÃÃÕÒÒÅÎÃÅ ÏÆ ! ÉÓ ÉÎÄÅÐÅÎÄÅÎÔ ÏÆ ÔÈÁÔ ÏÆ "Ȣ -ÁÔÈÅÍÁÔÉÃÁÌÌÙ 
ÓÐÅÁËÉÎÇȟ ÔÈÁÔ ÍÅÁÎÓ ÔÈÁÔ ÔÈÅ ÃÏÎÄÉÔÉÏÎÁÌ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÏÃÃÕÒÒÅÎÃÅ ÏÆ " ÇÉÖÅÎ ÔÈÅ ÏÃÃÕÒÒÅÎÃÅ ÏÆ !ȟ P(B 
ȿ !Ɋȟ ÉÓ ÓÉÍÐÌÙ ÅÑÕÁÌ ÔÏ P(B).

4ÈÅÒÅÆÏÒÅȟ ÂÙ ÕÓÉÎÇ ÔÈÅ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÃÏÎÄÉÔÉÏÎÁÌ ÐÒÏÂÁÂÉÌÉÔÙȡ

P B A P A B P A P B    | /( ) ( ) ( ) ( )= ∩ =  (C.1)

This implies that:

P A B P A P B∩ = ⋅( ) ( ) ( )  (C.2)

7ÈÅÎ Ô×Ï ÅÖÅÎÔÓ ÈÁÖÅ ÔÈÅ ÁÂÏÖÅ ÐÒÏÐÅÒÔÙȟ ÔÈÁÔ ÍÅÁÎÓ ÔÈÁÔ ÔÈÅÙ ÂÅÈÁÖÅ ÉÎÄÅÐÅÎÄÅÎÔÌÙ ÆÒÏÍ ÅÁÃÈ ÏÔÈÅÒ 
ÁÎÄ ÔÈÅÙ ÁÒÅ ÓÁÉÄ ÔÏ ÂÅ ÓÔÏÃÈÁÓÔÉÃÁÌÌÙ ÉÎÄÅÐÅÎÄÅÎÔȢ

Independent failures are, of course, a particular case of independent events.
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C.1.5 Dependent failures

When the occurrence of one event depends of the occurrence of one or several other events, these 
events are said to be dependent.

)Î ÔÈÉÓ ÃÁÓÅȟ ÔÈÅ ÁÂÏÖÅ &ÏÒÍÕÌÁ ɉ#ȢςɊ ÉÓ ÎÏ ÌÏÎÇÅÒ ÖÁÌÉÄ ÁÎÄ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÒÅÐÌÁÃÅ ÉÔ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢσɊȡ

P A B P A P B∩ ≠ ⋅( ) ( ) ( )  (C.3)

Therefore, when the dependencies are not taken under consideration, the results are underestimated. 
!Ó ÔÈÅÙ ÁÒÅ ÎÏ ÌÏÎÇÅÒ ÃÏÎÓÅÒÖÁÔÉÖÅȟ ÔÈÉÓ ÃÁÎÎÏÔ ÂÅ ÁÃÃÅÐÔÁÂÌÅȟ ÅÓÐÅÃÉÁÌÌÙ ÆÏÒ ÓÁÆÅÔÙ ÓÔÕÄÉÅÓȢ 4ÈÉÓ ÉÓ ×ÈÙ 
the concepts of common cause failure and common mode failure have been introduced.

#ÏÍÐÏÎÅÎÔÓ ÔÈÁÔ ÆÁÉÌ ÄÕÅ ÔÏ Á ÓÈÁÒÅÄ ÃÁÕÓÅ ÎÏÒÍÁÌÌÙ ÆÁÉÌ ÉÎ ÔÈÅ ÓÁÍÅ ÆÕÎÃÔÉÏÎÁÌ ÍÏÄÅȢ 4ÈÅ ÔÅÒÍ 
common mode is, therefore, sometimes used. It is, however, not considered to be a precise term for 
communicating the characteristics that describe a common cause failure.

C.1.6 Common cause failure (CCF)

3ÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ σȢυȢ .ÏÔÅ ÔÈÅ ÄÉÓÔÉÎÃÔÉÏÎ ÂÅÔ×ÅÅÎ ÔÈÅ ÔÙÐÅ ÏÆ ÃÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅÓȟ ×ÈÉÃÈ ÁÃÔÕÁÌÌÙ 
ÆÁÉÌÓ ÔÈÅ ÉÔÅÍÓ ɉÅȢÇȢ ÃÏÍÐÏÎÅÎÔ ÏÖÅÒÖÏÌÔÁÇÅɊ ×ÈÉÃÈ ÈÁÖÅ ÔÏ ÂÅ ÒÅÐÁÉÒÅÄ ÓÅÐÁÒÁÔÅÌÙȟ ÁÎÄ ÔÈÅ ÔÙÐÅ ÏÆ 
ÃÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅÓ ×ÈÉÃÈ ÏÎÌÙ ÍÁËÅ ÔÈÅ ÉÔÅÍÓ ÕÎÁÖÁÉÌÁÂÌÅ ɉÅȢÇȢ ÌÏÓÓ ÏÆ ÐÏ×ÅÒ ÓÕÐÐÌÙɊȢ )Î ÔÈÅ ÌÁÔÔÅÒ 
case, the items have not to be repaired.

A common cause failure is the simultaneous or concomitant failure of several components due to the 
ÓÁÍÅ ÃÁÕÓÅȢ 4ÈÅÒÅÆÏÒÅȟ ÅÁÃÈ ÔÉÍÅ ÔÈÅ ÆÁÉÌÕÒÅÓ ÁÒÅ ÎÏÔ ÃÏÍÐÌÅÔÅÌÙ ÉÎÄÅÐÅÎÄÅÎÔ ÔÈÅÒÅ ÉÓ Á ÐÏÓÓÉÂÉÌÉÔÙ ÏÆ ##&Ȣ

The CCF can be split into several categories:

ÁɊ ÆÁÉÌÕÒÅ ÏÆ ÕÔÉÌÉÔÉÅÓ ɉÅÌÅÃÔÒÉÃÉÔÙȟ ÃÏÍÐÒÅÓÓÅÄ ÁÉÒȟ ÅÔÃȢɊ ÏÒ ÅØÔÅÒÎÁÌ ÁÇÇÒÅÓÓÉÏÎÓ ɉÅÎÖÉÒÏÎÍÅÎÔȟ ПÉÒÅȟ ÅÔÃȢɊȠ

ÂɊ ÉÎÔÅÒÎÁÌ ÆÁÉÌÕÒÅÓ ɉÄÅÓÉÇÎ ÅÒÒÏÒȟ ÉÎÓÔÁÌÌÁÔÉÏÎ ÅÒÒÏÒȟ ÂÁÄ ÓÅÔ ÏÆ ÃÏÍÐÏÎÅÎÔÓȟ ÅÔÃȢɊȠ

c) cascade failures (the failure of A leads to the failure of B, which leads to the failure of C, etc.).

)ÔÅÍÓ ÌÉÓÔÅÄ ÉÎ ÁɊ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ##& ÏÎÌÙ ÉÆ ÔÈÅ ÌÅÖÅÌ ÏÆ ÁÎÁÌÙÓÉÓ ÉÓ ÎÏÔ ÓÕÆПÉÃÉÅÎÔ ÉÎ ÏÒÄÅÒ ÔÏ ÉÄÅÎÔÉÆÙ 
ÔÈÅÍ ÅØÐÌÉÃÉÔÌÙȢ

)ÔÅÍÓ ÌÉÓÔÅÄ ÉÎ ÂɊ ÁÒÅ ÍÏÒÅ ÄÉÆПÉÃÕÌÔ ÔÏ ÁÎÁÌÙÓÅȡ ÅØÐÅÒÉÅÎÃÅ ÐÒÏÖÅÓ ÔÈÅÉÒ ÅØÉÓÔÅÎÃÅ ÂÕÔ ÔÈÅÉÒ ÃÁÕÓÅÓ ÁÒÅ 
ÇÅÎÅÒÁÌÌÙ ÎÏÔ ÉÄÅÎÔÉПÉÅÄ ÖÅÒÙ ÅÁÓÉÌÙȢ

)ÔÅÍÓ ÌÉÓÔÅÄ ÉÎ ÃɊ ÁÒÅ ÇÅÎÅÒÁÌÌÙ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÐÒÏÃÅÓÓ ÉÔÓÅÌÆ ÁÎÄ ÃÁÎ ÂÅ ÄÉÆПÉÃÕÌÔ ÆÏÒ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÁÌÙÓÔ 
ÔÏ ÉÄÅÎÔÉÆÙȢ

7ÈÅÎ ÔÈÅ ÁÎÁÌÙÓÉÓ ÉÓ ÔÏÏ ÄÉÆПÉÃÕÌÔ ÏÒ ÎÏÔ ÐÏÓÓÉÂÌÅȟ Á ɼȤÆÁÃÔÏÒ ÉÓ ÇÅÎÅÒÁÌÌÙ ÉÎÔÒÏÄÕÃÅÄ ÔÏ ÓÐÌÉÔ ÔÈÅ ÂÁÓÉÃ 
failure rate, ʇ, of a component into an independent part, (1-ɼɊ ϼ ʇ, and a CCF part, ɼ ϼ ʇ. This avoids an 
ÕÎÒÅÁÌÉÓÔÉÃ ÒÅÓÕÌÔȟ ÂÕÔ ÉÓ ÏÎÌÙ ÁÎ ÅÓÔÉÍÁÔÅ ÉÎ ÏÒÄÅÒ ÔÏ ÔÁËÅ ÉÎÔÏ ÁÃÃÏÕÎÔ ÔÈÅ ÅØÉÓÔÅÎÃÅ ÏÆ Á ÐÏÔÅÎÔÉÁÌ ##&Ȣ 
Refer to the shock model described in ISO/TR 12489:2013, Annex G.

)Ô ÓÈÏÕÌÄ ÁÌÓÏ ÂÅ ÎÏÔÅÄ ÔÈÁÔ ÔÈÅ ÁÎÁÌÙÓÔ ÓÈÏÕÌÄ ÂÅ ÃÁÒÅÆÕÌ ÏÆ ×ÈÁÔ ÄÁÔÁ ÉÓ ÂÅÉÎÇ ÕÓÅÄȠ ÓÅÅ "ȢςȢσȢςȢ 3ÅÅ ÁÌÓÏ 
ISO/TR 12489:2013, 5.4.2.

C.1.7 Common mode failures (CMF)

3ÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ σȢφȢ

The notion of common mode failure, CMF, is often confused with the notion of CCF, although it is a little 
ÂÉÔ ÄÉÆÆÅÒÅÎÔȡ Á #-& ÏÃÃÕÒÓ ×ÈÅÎ ÓÅÖÅÒÁÌ ÃÏÍÐÏÎÅÎÔÓ ÆÁÉÌ ÉÎ ÔÈÅ ÓÁÍÅ ×ÁÙ ɉÓÁÍÅ ÍÏÄÅɊȢ /Æ ÃÏÕÒÓÅȟ ÔÈÉÓ 
can be due, in turn, to a CCF.
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C.1.8 Trips

3ÈÕÔÄÏ×Î ÏÆ ÍÁÃÈÉÎÅÒÙ ÒÅÆÅÒÓ ÔÏ ÔÈÅ ÓÉÔÕÁÔÉÏÎ ×ÈÅÎ ÔÈÅ ÍÁÃÈÉÎÅÒÙ ÉÓ ÓÈÕÔ ÄÏ×Î ÆÒÏÍ ÎÏÒÍÁÌ ÏÐÅÒÁÔÉÎÇ 
ÃÏÎÄÉÔÉÏÎ ÔÏ ÆÕÌÌ ÓÔÏÐȢ 4×Ï ÔÙÐÅÓ ÏÆ ÓÈÕÔÄÏ×Î ÅØÉÓÔȢ

ÁɊ 4ÒÉÐ ɉÓÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ σȢωσɊȢ

ÂɊ -ÁÎÕÁÌ ÓÈÕÔÄÏ×Îȡ 4ÈÅ ÍÁÃÈÉÎÅÒÙ ÉÓ ÓÔÏÐÐÅÄ ÂÙ ÁÎ ÉÎÔÅÎÄÅÄ ÁÃÔÉÏÎ ÏÆ ÔÈÅ ÏÐÅÒÁÔÏÒ ɉÌÏÃÁÌÌÙ ÏÒ ÆÒÏÍ 
the control room).

&ÏÒ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔȟ ÓÐÕÒÉÏÕÓ ÓÔÏÐ ÉÓ ÄÅПÉÎÅÄ ÁÓ Á ÆÁÉÌÕÒÅ ÍÏÄÅ ɉÉȢÅȢ 534ȟ ÓÅÅ 4ÁÂÌÅ "ȢρυɊ ÔÈÁÔ ÃÁÎ ÂÅ 
either a real trip or a spurious trip depending on cause.

)Î ÃÏÎÊÕÎÃÔÉÏÎ ×ÉÔÈ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÁÌÙÓÉÓȟ ÅȢÇȢ &-%#!ȟ ÏÎÅ ÃÁÎ ÎÏÔ ÎÅÃÅÓÓÁÒÉÌÙ ÈÁÖÅ ÔÈÅ ÁÃÃÅÓÓ ÏÒ ÎÅÅÄ 
ÆÏÒ ÓÔÁÔÉÓÔÉÃÁÌ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁȟ ÂÕÔ ÍÁÙ ÈÁÖÅ ÔÏ ÕÓÅ ÑÕÁÌÉÔÁÔÉÖÅ ÊÕÄÇÅÍÅÎÔȢ 4ÁÂÌÅ #Ȣρ ÍÁÙ ÂÅ ÕÓÅÄ ÔÏ 
ÃÁÔÅÇÏÒÉÚÅ ÆÁÉÌÕÒÅ ÏÃÃÕÒÒÅÎÃÅÓȟ ×ÈÉÃÈ ÃÁÎ ÌÁÔÅÒ ÄÕÒÉÎÇ ÍÏÒÅ ÉÎȤÄÅÐÔÈ ÁÎÁÌÙÓÉÓ ÂÅ ÖÅÒÉПÉÅÄ ×ÉÔÈ ÈÉÓÔÏÒÉÃ 
ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁȢ

Failure mode occurrence Rating Frequency Probability
Remote:
&ÁÉÌÕÒÅ ÉÓ ÕÎÌÉËÅÌÙ

1 Ѕ πȟπρπ ÐÅÒ ÔÈÏÕÓÁÎÄ ÉÔÅÍÓ Ѕ ρ ϼ ρπ-5

Low:
2ÅÌÁÔÉÖÅÌÙ ÆÅ× ÆÁÉÌÕÒÅÓ

2 0,1 per thousand items ρ ϼ ρπ-4

3 0,5 per thousand items υ ϼ ρπ-4

Moderate:
Occasional failures

4 1 per thousand items ρ ϼ ρπ-3

5 2 per thousand items ς ϼ ρπ-3

6 5 per thousand items υ ϼ ρπ-3

High: 
Repeated failures

7 10 per thousand items ρ ϼ ρπ-2

8 20 per thousand items ς ϼ ρπ-2

6ÅÒÙ ÈÉÇÈȡ
Failure is almost inevitable

9 50 per thousand items υ ϼ ρπ-2

10 І ρππ ÐÅÒ ÔÈÏÕÓÁÎÄ ÉÔÅÍÓ І ρ ϼ ρπ-1

2ÉÓË ÉÓ Á ÃÏÍÍÏÎÌÙ ÕÓÅÄ ÔÅÒÍ ÄÅÓÃÒÉÂÉÎÇ Á ÔÒÉÐÌÅÔ ÏÆȟ ÐÏÓÓÉÂÌÅ ÅÖÅÎÔÓȟ ÐÏÓÓÉÂÌÅ ÏÕÔÃÏÍÅÓ ÁÎÄ ÔÈÅ 
ÁÓÓÏÃÉÁÔÅÄ ÕÎÃÅÒÔÁÉÎÔÉÅÓ ÏÆ ÔÈÅ ÅÖÅÎÔÓ ÁÎÄ ÏÕÔÃÏÍÅÓ ɉÆÏÒ ÏÎÅ ÄÅПÉÎÉÔÉÏÎȟ ÓÅÅ ÅȢÇȢ )3/ σρπππȡςππωɊȢ !Ó ÐÁÒÔ 
ÏÆ Á ÔÙÐÉÃÁÌ ÒÉÓË ÁÓÓÅÓÓÍÅÎÔȟ ÉÓ ÅÓÔÉÍÁÔÉÎÇ ÔÈÅ ÌÉËÅÌÉÈÏÏÄ ÏÆ ÈÁÚÁÒÄÏÕÓ ÅÖÅÎÔÓ ÔÈÁÔ ÃÁÎ ÏÃÃÕÒ ÁÎÄ ÏÆ ÔÈÅ 
ÃÏÎÓÅÑÕÅÎÃÅÓ ÅØÐÅÃÔÅÄ ÔÏ ÆÏÌÌÏ× ÆÒÏÍ ÔÈÅ ÅÖÅÎÔÓȢ .ÏÔÅ ÔÈÁÔ ÔÈÅÓÅ ÃÏÎÓÅÑÕÅÎÃÅ ÉÓ Á ÓÙÓÔÅÍÉÃ ÐÒÏÐÅÒÔÙ 
ÁÎÄ ÔÈÁÔ ÔÈÅ ÅÆÆÅÃÔ ÏÆ Á ÇÉÖÅÎ ÆÁÉÌÕÒÅ ÍÏÄÅ ÃÁÎ ÃÈÁÎÇÅ ÁÃÃÏÒÄÉÎÇ ÔÏ ×ÁÙ ÉÔ ÉÓ ÕÓÅÄ ×ÉÔÈÉÎ Á ÓÙÓÔÅÍȢ

Failure consequence ranking is an essential part of data applications used to assess the risk level 
ɉÓÅÅ !ÎÎÅØ $ɊȢ )Ô ÉÓȟ ÔÈÅÒÅÆÏÒÅȟ ÕÓÅÆÕÌ ÔÏ ÃÌÁÓÓÉÆÙ ÔÈÅ ÃÏÎÓÅÑÕÅÎÃÅ ÏÆ ÆÁÉÌÕÒÅÓ ÁÓ ÔÏ ÏÖÅÒÁÌÌ ÉÍÐÁÃÔȢ ! 
ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÆ ÆÁÉÌÕÒÅ ÃÏÎÓÅÑÕÅÎÃÅÓȟ ×ÉÔÈ ÃÌÁÓÓÅÓ ÒÅÐÒÅÓÅÎÔÅÄ ÂÙ ÎÕÍÂÅÒÓ ) ÔÏ 86)ȟ ÉÓ ÉÌÌÕÓÔÒÁÔÅÄ ÉÎ 
4ÁÂÌÅ #ȢρȢ .ÏÔÅ ÔÈÁÔ ÔÈÉÓ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÉÓ ÐÒÉÍÁÒÉÌÙ ÉÎÔÅÎÄÅÄ ÆÏÒ ÁÓÓÅÓÓÉÎÇ ÔÈÅ ÃÏÎÓÅÑÕÅÎÃÅÓ ÏÆ ÆÁÉÌÕÒÅÓ 
ÔÈÁÔ ÈÁÖÅ ÏÃÃÕÒÒÅÄȢ &ÏÒ ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÒÅÃÏÍÍÅÎÄÁÔÉÏÎÓ ÏÎ ÒÉÓË ÃÌÁÓÓÉПÉÃÁÔÉÏÎȟ ÓÅÅ ÒÅÌÅÖÁÎÔ ÓÔÁÎÄÁÒÄÓȟ 
e.g. ISO 17776:2000.

The recording of failure and maintenance impact data for failure events is addressed in Tables 6 and 8.
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Consequences Category
Catastrophic

Failure that results in 
ÄÅÁÔÈ ÏÒ ÓÙÓÔÅÍ ÌÏÓÓ

Severe
3ÅÖÅÒÅ ÉÎÊÕÒÙȟ ÉÌÌÎÅÓÓ 
ÏÒ ÍÁÊÏÒ ÓÙÓÔÅÍ 

damage

Moderate
-ÉÎÏÒ ÉÎÊÕÒÙȟ ÉÌÌÎÅÓÓ 
ÏÒ ÓÙÓÔÅÍ ÄÁÍÁÇÅ

Minor
,ÅÓÓ ÔÈÁÎ ÍÉÎÏÒ ÉÎÊÕÒÙȟ 
ÉÌÌÎÅÓÓ ÏÒ ÓÙÓÔÅÍ ÄÁÍÁÇÅ

Safety I V IX XIII
— Loss of lives
— Vital safe-
ÔÙȤÃÒÉÔÉÃÁÌ ÓÙÓÔÅÍÓ 
inoperable

— Serious per-
ÓÏÎÎÅÌ ÉÎÊÕÒÙ
— Potential for 
ÌÏÓÓ ÏÆ ÓÁÆÅÔÙ ÆÕÎÃ-
tions

ɂ )ÎÊÕÒÉÅÓ 
requiring medical 
treatment
— Limited 
ÅÆÆÅÃÔ ÏÎ ÓÁÆÅÔÙ 
functions

ɂ )ÎÊÕÒÉÅÓ ÎÏÔ 
requiring medical 
treatment
— Minor effect on 
ÓÁÆÅÔÙ ÆÕÎÃÔÉÏÎ

Environmental II
-ÁÊÏÒ ÐÏÌÌÕÔÉÏÎ

VI
3ÉÇÎÉПÉÃÁÎÔ ÐÏÌÌÕÔÉÏÎ

X
Some pollution

XIV
No, or negligible, pollu-
tion

Production III
Extensive stop in pro-
duction/operation

VII
Production stop 
above acceptable 
limit a

XI
Production stop 
below acceptable 
limit a

XV
Production stop minor

Operational IV
6ÅÒÙ ÈÉÇÈ ÍÁÉÎÔÅ-
nance cost

VIII
Maintenance cost 
above normal ac-
ceptable a

XII
Maintenance cost 
at or below normal 
acceptable a

XVI
Low maintenance cost

a  )Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÄÅПÉÎÅ ÁÃÃÅÐÔÁÂÌÅ ÌÉÍÉÔÓ ÆÏÒ ÅÁÃÈ ÁÐÐÌÉÃÁÔÉÏÎȢ

C.1.11 Analysis of failures

&ÁÉÌÕÒÅÓ ÔÈÁÔ ÏÃÃÕÒ ÁÎÄ ÔÈÁÔ ÁÒÅ ÊÕÄÇÅÄ ÔÏ ÂÅ ÉÎ ÔÈÅ ÕÎÁÃÃÅÐÔÁÂÌÅ ÃÁÔÅÇÏÒÙ ÉÎ 4ÁÂÌÅ #Ȣρ ÒÅÑÕÉÒÅ ÔÈÁÔ 
ÓÐÅÃÉПÉÃ ÒÅÐÏÒÔÉÎÇ ÁÎÄ ÁÎÁÌÙÓÅÓ ÂÅ ÄÏÎÅ ÉÎ ÏÒÄÅÒ ÔÏ ПÉÎÄ ÍÅÁÓÕÒÅÓ ÔÏ ÐÒÅÖÅÎÔ ÓÕÃÈ ÆÁÉÌÕÒÅ ÆÒÏÍ ÒÅȤ
ÏÃÃÕÒÒÉÎÇ ɉÅȢÇȢ ÉÍÐÒÏÖÅÄ ÍÁÉÎÔÅÎÁÎÃÅȟ ÉÎÓÐÅÃÔÉÏÎÓȟ ÍÏÄÉПÉÃÁÔÉÏÎÓȟ ÒÅÐÌÁÃÅÍÅÎÔÓ ÅÔÃȢɊȢ 3ÏÍÅ ÕÓÅÆÕÌ 
ÁÎÁÌÙÔÉÃÁÌ ÍÅÔÈÏÄÓ ÁÒÅ ÓÕÍÍÁÒÉÚÅÄ ÂÅÌÏ×Ȣ

ÁɊ 2ÅÌÉÁÂÉÌÉÔÙ ÓÙÓÔÅÍ ÍÏÄÅÌÌÉÎÇ ɉÅȢÇȢ -ÏÎÔÅ #ÁÒÌÏ ÓÉÍÕÌÁÔÉÏÎȟ -ÁÒËÏÖ ÁÎÁÌÙÓÉÓȟ ÒÅÌÉÁÂÉÌÉÔÙ ÇÒÏ×ÔÈ 
ÍÏÄÅÌÌÉÎÇ ÅÔÃȢɊ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÆÏÒ ÁÌÌ ÃÒÉÔÉÃÁÌȤÓÅÒÖÉÃÅ ÅÑÕÉÐÍÅÎÔ ÆÏÒ ÔÈÅ ÃÏÍÐÁÒÉÓÏÎ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ 
ÆÏÒ ÖÁÒÉÏÕÓ ÐÒÏÐÏÓÅÄ ÓÙÓÔÅÍ ÃÏÎПÉÇÕÒÁÔÉÏÎÓ ÔÏ ÐÒÏÖÉÄÅ ÉÎÐÕÔ ÔÏ ÃÏÎÃÅÐÔ ÓÅÌÅÃÔÉÏÎ ÉÎ ÔÈÅ ÄÅÖÅÌÏÐÍÅÎÔ 
ÏÆ ÔÈÅ ÄÅÓÉÇÎ ÂÁÓÉÓȢ 3ÐÅÃÉПÉÃÁÌÌÙȟ

ɂ ÓÅÎÓÉÔÉÖÉÔÙ ÓÔÕÄÉÅÓ ÔÏ ÉÄÅÎÔÉÆÙ ÔÈÅ ÃÏÍÐÏÎÅÎÔ ÆÁÉÌÕÒÅÓ ÏÒ ÈÕÍÁÎ ÅÒÒÏÒÓȟ ÏÒ ÂÏÔÈȟ ÈÁÖÉÎÇ ÔÈÅ 
ÇÒÅÁÔÅÓÔ ÉÍÐÁÃÔ ÏÎ ÓÙÓÔÅÍ ÒÅÌÉÁÂÉÌÉÔÙ ɉÔÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÃÁÎ ÂÅ ÕÓÅÄ ÔÏ ÉÍÐÒÏÖÅ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÏÆ 
ÉÎÄÉÖÉÄÕÁÌ ÃÏÍÐÏÎÅÎÔÓ ÏÒ ÔÏ ÐÒÏÖÉÄÅ Á ÂÁÓÉÓ ÆÏÒ ÍÏÄÉÆÙÉÎÇ ÔÈÅ ÓÙÓÔÅÍ ÃÏÎПÉÇÕÒÁÔÉÏÎ ÄÕÒÉÎÇ ÔÈÅ 
ÐÒÏÊÅÃÔ ÐÒÏÐÏÓÁÌɊȟ

ɂ ÅÖÁÌÕÁÔÉÏÎ ÏÆ ÏÐÅÒÁÔÉÏÎÁÌ ÉÎÓÐÅÃÔÉÏÎ ÉÎÔÅÒÖÁÌÓ ÔÈÁÔ ÈÁÖÅ ÄÉÒÅÃÔ ÉÍÐÁÃÔ ÏÎ ÐÒÅÄÉÃÔÅÄ ÓÙÓÔÅÍ 
ÒÅÌÉÁÂÉÌÉÔÙȟ

ɂ ÅÓÔÁÂÌÉÓÈÍÅÎÔ ÏÆ ÔÈÅ ÁÍÏÕÎÔ ÏÆ ÉÎÓÐÅÃÔÉÏÎ ÁÎÄ ÔÅÓÔÉÎÇ ÒÅÑÕÉÒÅÄ ÆÏÒ ÃÅÒÔÁÉÎ ÓÙÓÔÅÍ ÅÌÅÍÅÎÔÓȢ

ÂɊ 0ÁÒÅÔÏ ÁÎÁÌÙÓÉÓ ÃÁÎ ÂÅ ÕÔÉÌÉÚÅÄ ÔÏ ÅÓÔÁÂÌÉÓÈ ÔÈÅ ÐÌÁÎÔȭÓ ÌÉÓÔ ÏÆ ȰÂÁÄ ÁÃÔÏÒÓȱ ÂÁÓÅÄ ÏÎ ÔÈÅ ÈÉÇÈÅÓÔ 
failure rates or total maintenance cost. Bad Actors’ can also be related to cost of lost production 
ÁÎÄ ÕÎÁÃÃÅÐÔÁÂÌÅ ÌÅÖÅÌ ÏÆ ÓÁÆÅÔÙȢ

ÃɊ 2ÏÏÔȤÃÁÕÓÅ ÁÎÁÌÙÓÉÓ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÉÎ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÃÁÓÅÓȡ

ɂ ÆÁÉÌÕÒÅÓ ÏÆ ÓÅÖÅÒÉÔÙ ÔÙÐÅÓ ) ÔÏ 6)))Ƞ

ɂ ÓÙÓÔÅÍÓ ÄÅПÉÎÅÄ ÁÓ ȰÂÁÄ ÁÃÔÏÒÓȱ ÂÙ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÆÁÃÉÌÉÔÙȢ
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ISO 14224:2016(E)

ÄɊ %ÑÕÉÐÍÅÎÔ ÌÉÆÅÔÉÍÅ ÁÎÁÌÙÓÉÓȟ ÓÕÃÈ ÁÓ 7ÅÉÂÕÌÌ ÁÎÁÌÙÓÉÓȟ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÏÎ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅÓ ÈÁÖÉÎÇ 
ПÉÖÅ ÏÒ ÍÏÒÅ ÃÏÍÍÏÎ ÍÏÄÅ ÆÁÉÌÕÒÅÓ ×ÉÔÈ ÓÅÖÅÒÉÔÙ ÌÅÖÅÌÓ ) ÔÏ 8))Ȣ

./4% #ÏÍÍÏÎ ÃÁÕÓÅÓ ÏÆ ÆÁÉÌÕÒÅÓ ÃÁÎ ÂÅ ÃÌÁÓÓÉПÉÅÄ ÁÓ ÆÏÌÌÏ×ÓȢ

ρɊ )ÎÆÁÎÔȤÍÏÒÔÁÌÉÔÙ ÆÁÉÌÕÒÅÓ ɉ7ÅÉÂÕÌÌȤÓÈÁÐÅ ÐÁÒÁÍÅÔÅÒ ɼ Ѓ ρȟπɊ ÁÒÅ ÕÓÕÁÌÌÙ ÉÎÄÕÃÅÄ ÂÙ ÅØÔÅÒÎÁÌ ÃÉÒÃÕÍÓÔÁÎÃÅÓ 
ÁÎÄ ÁÒÅ ÔÙÐÉÃÁÌÌÙ ÄÕÅ ÔÏ ÐÏÏÒ ÉÎÓÔÁÌÌÁÔÉÏÎȟ ÓÏÌÉÄȤÓÔÁÔÅ ÅÌÅÃÔÒÏÎÉÃ ÆÁÉÌÕÒÅÓȟ ÍÁÎÕÆÁÃÔÕÒÉÎÇ ÄÅÆÅÃÔÓȟ ÍÉÓÁÓÓÅÍÂÌÙȟ 
or incorrect start-up procedures.

2) Random failures (ɼ Ѐ ρȟπɊ ÍÏÓÔ ÏÆÔÅÎ ÒÅÓÕÌÔ ÆÒÏÍ ÈÕÍÁÎ ÅÒÒÏÒÓȟ ÆÏÒÅÉÇÎȤÏÂÊÅÃÔ ÆÁÉÌÕÒÅÓ ÏÒ ÃÏÍÐÕÔÁÔÉÏÎÁÌ 
ÅÒÒÏÒÓ ÉÎ ÔÈÅ 7ÅÉÂÕÌÌ ÁÎÁÌÙÓÉÓ ɉÅȢÇȢ ÃÏÍÂÉÎÉÎÇ ÄÁÔÁ ÆÒÏÍ ÄÉÆÆÅÒÅÎÔ ÆÁÉÌÕÒÅ ÍÏÄÅÓȟ ÃÏÍÂÉÎÉÎÇ ÃÏÍÍÏÎ ÆÁÉÌÕÒÅ 
ÍÏÄÅÓ ÆÒÏÍ ÄÉÆÆÅÒÉÎÇ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅÓȟ ÅÔÃȢɊȢ 2ÁÎÄÏÍ ÆÁÉÌÕÒÅÓ ÁÒÅ ÂÅÓÔ ÁÄÄÒÅÓÓÅÄ ÂÙ ÉÍÐÒÏÖÅÄ ÐÒÅÄÉÃÔÉÖÅȤ
maintenance programmes (more rigorous condition monitoring).

σɊ %ÁÒÌÙ ×ÅÁÒȤÏÕÔ ÆÁÉÌÕÒÅÓ ɉρȟπ Ѓ ɼ < 4,0) can occur in the normal design life of the equipment and most often 
ÉÎÃÌÕÄÅ ÌÏ× ÃÙÃÌÅ ÆÁÔÉÇÕÅȟ ÍÏÓÔ ÂÅÁÒÉÎÇ ÆÁÉÌÕÒÅÓȟ ÃÏÒÒÏÓÉÏÎ ÁÎÄ ÅÒÏÓÉÏÎȢ 0ÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÒÅÓÕÌÔÉÎÇ 
in repair or replacement of critical components can be cost effective. The period for overhaul is read off the 
Weibull plot at the appropriate ɼ life.

4) Old age wear-out failures (ɼ І τȟπɊ ÍÏÓÔ ÏÆÔÅÎ ÏÃÃÕÒ ÏÕÔÓÉÄÅ ÔÈÅ ÎÏÒÍÁÌ ÄÅÓÉÇÎ ÌÉÆÅȢ 4ÈÅ ÓÔÅÅÐÅÒ ÔÈÅ ÓÌÏÐÅ ɉɼ), 
ÔÈÅ ÓÍÁÌÌÅÒ ÔÈÅ ÖÁÒÉÁÔÉÏÎ ÉÎ ÔÈÅ ÔÉÍÅÓ ÔÏ ÆÁÉÌÕÒÅ ÁÎÄ ÔÈÅ ÍÏÒÅ ÐÒÅÄÉÃÔÁÂÌÅ ÔÈÅ ÒÅÓÕÌÔÓȢ 4ÙÐÉÃÁÌ ÆÁÉÌÕÒÅ ÍÏÄÅÓ 
×ÉÔÈ ÏÌÄ ÁÇÅ ×ÅÁÒ ÉÎÃÌÕÄÅ ÓÔÒÅÓÓ ÃÏÒÒÏÓÉÏÎȟ ÅÒÏÓÉÏÎȟ ÍÁÔÅÒÉÁÌ ÐÒÏÐÅÒÔÙ ÉÓÓÕÅÓȟ ÅÔÃȢ 0ÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ 
ÔÏ ÒÅÐÌÁÃÅ ÐÁÒÔÓ ÔÈÁÔ ÐÒÏÄÕÃÅ ÓÉÇÎÉПÉÃÁÎÔ ÆÁÉÌÕÒÅÓ ÃÁÎ ÂÅ ÃÏÓÔ ÅÆÆÅÃÔÉÖÅȢ 4ÈÅ ÐÅÒÉÏÄ ÆÏÒ ÏÖÅÒÈÁÕÌ ÉÓ ÒÅÁÄ ÏÆÆ ÔÈÅ 
Weibull plot at the appropriate ɼ life.

C.1.12 Safety critical equipment

&ÏÒ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔȟ ÌÉËÅ ÓÁÆÅÔÙȤÃÒÉÔÉÃÁÌ ÅÑÕÉÐÍÅÎÔȟ ÍÏÒÅ ÓÐÅÃÉПÉÃ ÄÅПÉÎÉÔÉÏÎÓ ÆÏÒ Á ÆÁÉÌÕÒÅ ÁÎÄ ÉÔÓ 
consequences can be useful. Some recommendations on this are given in Annex F.

C.2 Availability

3ÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ σȢσȢ

.ÏÔÅ ÔÈÅ ÄÉÓÔÉÎÃÔÉÏÎ ÂÅÔ×ÅÅÎ ÔÈÅ ÔÅÒÍÓ ÁÖÁÉÌÁÂÉÌÉÔÙ ÁÎÄ ÒÅÌÉÁÂÉÌÉÔÙȠ

ɂ ÁÖÁÉÌÁÂÉÌÉÔÙȡ ÉÔÅÍ ×ÏÒËÉÎÇ ÁÔ Á ÇÉÖÅÎ ÉÎÓÔÁÎÔ ɉÎÏ ÍÁÔÔÅÒ ×ÈÁÔ ÈÁÓ ÈÁÐÐÅÎÅÄ ÂÅÆÏÒÅɊȠ

ɂ ÒÅÌÉÁÂÉÌÉÔÙȡ ÉÔÅÍ ×ÏÒËÉÎÇ ÃÏÎÔÉÎÕÏÕÓÌÙ ÏÖÅÒ Á ×ÈÏÌÅ ÐÅÒÉÏÄ ÏÆ ÔÉÍÅȢ

Ȱ!ÖÁÉÌÁÂÉÌÉÔÙȱ ÃÈÁÒÁÃÔÅÒÉÚÅÓ Á ÆÕÎÃÔÉÏÎ ÔÈÁÔ ÃÁÎ ÂÅ ÉÎÔÅÒÒÕÐÔÅÄ ×ÉÔÈÏÕÔ ÁÎÙ ÐÒÏÂÌÅÍ ÁÎÄ ȰÒÅÌÉÁÂÉÌÉÔÙȟȱ Á 
function that cannot be interrupted over a whole period of time.

C.2.2 Mathematics of availability

)Ô ÉÓ ×ÉÔÈ ÔÈÅ ÍÁÔÈÅÍÁÔÉÃÁÌ ÄÅПÉÎÉÔÉÏÎÓ ÔÈÁÔ ÔÈÅ ÓÉÔÕÁÔÉÏÎ ÉÓ ÃÌÁÒÉПÉÅÄȢ )Î ÆÁÃÔȟ ÔÈÅÒÅ ÁÒÅ ÓÅÖÅÒÁÌ 
ÍÁÔÈÅÍÁÔÉÃÁÌ ÅØÐÒÅÓÓÉÏÎÓ ÆÏÒ ȰÁÖÁÉÌÁÂÉÌÉÔÙȱ ÃÏÎÃÅÐÔÓȢ

ɂ 0ÏÉÎÔ×ÉÓÅ ÏÒ ÉÎÓÔÁÎÔÁÎÅÏÕÓ ÁÖÁÉÌÁÂÉÌÉÔÙȟ A(t)ȟ ÉÓ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÔÈÁÔ ÁÎ ÉÔÅÍ ÉÓ ÉÎ Á ÓÔÁÔÅ ÔÏ ÐÅÒÆÏÒÍ 
a required function under given conditions at a given instant of time, assuming that the required 
ÅØÔÅÒÎÁÌ ÒÅÓÏÕÒÃÅÓ ÁÒÅ ÐÒÏÖÉÄÅÄȢ ɉ4ÈÉÓ ÉÓ ÔÈÅ ÄÅПÉÎÉÔÉÏÎ ÇÉÖÅÎ ÉÎ )%# φρυπψȡςπρπȢ 3ÅÅ ÁÌÓÏ )3/Ⱦ42 
12489:2013, 3.1.12)

4ÈÅ ÉÎÓÔÁÎÔÁÎÅÏÕÓ ÁÖÁÉÌÁÂÉÌÉÔÙȟ A(t), at time, tȟ ÉÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢτɊȡ
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ISO 14224:2016(E)

A(t) = PS(t) (C.4)

where PS(tɊ ÉÓ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÔÈÁÔ ÉÔÅÍ 3 ÉÓ ÉÎ Á ÕÐ ÓÔÁÔÅ ÁÔ ÔÉÍÅȟ ÔȢ

ɂ -ÅÁÎ ÁÖÁÉÌÁÂÉÌÉÔÙ ÆÏÒ Á ÇÉÖÅÎ ÍÉÓÓÉÏÎ ɉÏÖÅÒ Á ÇÉÖÅÎ ÐÅÒÉÏÄ ÏÆ ÔÉÍÅɊȟ Am(t1,t2), is the average of the 
pointwise availabilities over the time period, from t1 to t2: t1<<t<<t2Ȣ 4ÈÉÓ ÉÓ ÇÉÖÅÎ ÍÁÔÈÅÍÁÔÉÃÁÌÌÙ 
ÂÙ &ÏÒÍÕÌÁ ɉ#ȢυɊ ɉÓÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢρσɊȡ

A
t t

A t dtm t t
t

t

1 2

2 1

1

1

2

,( ) = −
( )∫  (C.5)

ɂ Ȱ3ÔÅÁÄÙ ÓÔÁÔÅȱ ɉÏÒ ÁÓÙÍÐÔÏÔÉÃɊ ÁÖÁÉÌÁÂÉÌÉÔÙȟ Aasȟ ÉÓ ÔÈÅ ÌÉÍÉÔ ÏÆ ÔÈÅ ÍÅÁÎ ÁÖÁÉÌÁÂÉÌÉÔÙ ÆÏÒ Á ÇÉÖÅÎ ÍÉÓÓÉÏÎ 
×ÈÅÎ ÔÈÅ ÔÉÍÅ ÐÅÒÉÏÄ ÇÏÅÓ ÔÏ ÉÎПÉÎÉÔÙȟ ÁÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢυɊ ɉÓÅÅ ÁÌÓÏ )3/Ⱦ42 ρςτψωȡςπρσȟ 
3.1.17):

A
t
A t dtas t

= ( )
→ ∫lim
∞

1  (C.6)

4ÈÅÓÅ ÄÅПÉÎÉÔÉÏÎÓ ÓÈÏ× ÃÌÅÁÒÌÙ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ ÔÈÅ ÖÁÒÉÏÕÓ ȰÁÖÁÉÌÁÂÉÌÉÔÉÅÓȟȱ ÓÐÅÃÉПÉÃÁÌÌÙȡ

ÁɊ ÆÏÒ ÔÈÅ ÐÏÉÎÔ×ÉÓÅ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ×Å ÁÒÅ ÉÎÔÅÒÅÓÔÅÄ ÏÎÌÙ ÉÎ ÔÈÅ ÆÁÃÔ ÔÈÁÔ ÔÈÅ ÉÔÅÍ ×ÏÒËÓ ×ÅÌÌ ×ÈÅÎ ÉÔ ÉÓ 
required (no matter if it has failed at some previous moment, provided it has been repaired since 
ÁÎÄ ÈÁÓ ÎÏÔ ÆÁÉÌÅÄ ÁÇÁÉÎɊȠ

ÂɊ ÆÏÒ ÔÈÅ ÍÅÁÎ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ×Å ÁÒÅ ÉÎÔÅÒÅÓÔÅÄ ÉÎ ÔÈÅ ÓÁÍÅȟ ÂÕÔ ÁÖÅÒÁÇÅÄ ÏÖÅÒ Á ÇÉÖÅÎ ÐÅÒÉÏÄ ÏÆ ÔÉÍÅȢ 
This corresponds to the ratio of the effective working time over the whole duration under interest.

.ÏÔÅ ÔÈÁÔ ÉÎ ÍÏÓÔȟ ÂÕÔ ÎÏÔ ÁÌÌȟ ÏÆ ÔÈÅ ÃÁÓÅÓȟ ÁÆÔÅÒ Á ÃÅÒÔÁÉÎ ÔÉÍÅȟ ÔÈÅ ÐÏÉÎÔ×ÉÓÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÒÅÁÃÈÅÓ ÁÎ 
ÁÓÙÍÐÔÏÔÉÃ ÖÁÌÕÅ ÃÁÌÌÅÄ ȰÓÔÅÁÄÙ ÓÔÁÔÅȱ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ×ÈÉÃÈ ÉÓ ÅÑÕÁÌ ÔÏ ÔÈÅ ÁÂÏÖÅ ȰÓÔÅÁÄÙ ÓÔÁÔÅ ÁÖÁÉÌÁÂÉÌÉÔÙȱȢ

%8!-0,% &ÏÒ Á ÓÉÍÐÌÅ ÒÅÐÁÉÒÁÂÌÅ ÉÔÅÍ ×ÉÔÈ ÏÎÌÙ Ô×Ï ÒÅÌÉÁÂÉÌÉÔÙ ÐÁÒÁÍÅÔÅÒÓ ɍÆÁÉÌÕÒÅ ÒÁÔÅ ɉʇȠ ÓÅÅ #ȢσɊ ÁÎÄ 
repair rate (ʈɊɎȟ ÔÈÅ ÐÏÉÎÔ×ÉÓÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÉÓ ÅÑÕÁÌ ÔÏ &ÏÒÍÕÌÁ ɉ#ȢχɊȡ

A t exp t( ) = −
+

− − +( )



{ }1 1λ

λ µ
λ µ  (C.7)

When t ÇÏÅÓ ÔÏ ÉÎПÉÎÉÔÙȟ ×Å ÏÂÔÁÉÎ ÔÈÅ ÁÓÙÍÐÔÏÔÉÃ ÖÁÌÕÅȟ ÁÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢψɊȟ ×ÈÉÃÈ ÉÓ ÁÌÓÏ ÔÈÅ 
ÓÔÅÁÄÙ ÓÔÁÔÅ ÁÖÁÉÌÁÂÉÌÉÔÙȡ

Aas = +
µ

λ µ
 (C.8)

4ÈÉÓ ÁÖÁÉÌÁÂÉÌÉÔÙ ÉÓ ÔÈÅ ȰÔÅÃÈÎÉÃÁÌȱ ÏÒ ȰÉÎÔÒÉÎÓÉÃȱ ÏÒ ȰÉÎÈÅÒÅÎÔȱ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÉÔÅÍ ɉÓÅÅ ÁÌÓÏ #ȢςȢσȢςɊȢ

C.2.3 Measures and estimates of mean availability data records

C.2.3.1 Mathematics of measures and estimates of mean availability data records

4ÈÅ ÉÎÔÅÒÅÓÔ ÏÆ ÔÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÃÏÎÃÅÐÔ ×ÉÔÈÉÎ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÁÒÅÁÓ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÉÓ 
ÔÈÅ ÒÅÌÁÔÉÏÎÓÈÉÐ ÅØÉÓÔÉÎÇ ÂÅÔ×ÅÅÎ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÉÎ ÔÈÅ ПÉÅÌÄ ÁÎÄ ÔÈÅ ÍÁÔÈÅÍÁÔÉÃÁÌ ÍÅÁÎÉÎÇ ÏÆ ÔÈÅ ÍÅÁÎ 
ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÖÅÒ Á ÇÉÖÅÎ ÐÅÒÉÏÄȢ

7ÈÅÎ ÐÌÁÎÎÉÎÇ ÔÏ ÃÏÌÌÅÃÔ ÍÅÁÓÕÒÅÓ ÁÎÄ ÅÓÔÉÍÁÔÅÓ ÏÆ ÍÅÁÎ ÁÖÁÉÌÁÂÉÌÉÔÙ ɉÔÈÅ ÔÅÒÍ ȰÁÖÁÉÌÁÂÉÌÉÔÙȱ ÉÓ ÄÅПÉÎÅÄ 
ÉÎ #ÌÁÕÓÅ σȟ ÓÅÅ ÁÌÓÏ χȢρȢςɊȟ Ô×Ï ÔÙÐÅÓ ÏÆ ÍÅÁÎ ÁÖÁÉÌÁÂÉÌÉÔÙ ÁÎÄ ÔÈÅ ÓÕÍ ÏÆ ÔÈÅ Ô×Ï ÓÈÏÕÌÄ ÂÅ ÃÏÎÓÉÄÅÒÅÄȢ

ÁɊ /ÐÅÒÁÔÉÏÎÁÌ ÁÖÁÉÌÁÂÉÌÉÔÙȟ Aoȟ ÉÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢωɊȡ
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A0 = MUT / (MUT + MDT) (C.9)

where

MUT ÉÓ ÔÈÅ ÍÅÁÎ ÕÐ ÔÉÍÅȟ ÅÓÔÉÍÁÔÅÄ ÂÙ ÕÓÉÎÇ ÔÈÅ ÁÃÔÕÁÌ ÕÐ ÔÉÍÅ ÏÂÓÅÒÖÅÄ ÉÎ ÔÈÅ ПÉÅÌÄȠ

MDT ÉÓ ÔÈÅ ÍÅÁÎ ÄÏ×Î ÔÉÍÅȟ ÅÓÔÉÍÁÔÅÄ ÂÙ ÕÓÉÎÇ ÔÈÅ ÁÃÔÕÁÌ ÕÐ ÁÎÄ ÄÏ×Î ÔÉÍÅÓ ÏÂÓÅÒÖÅÄ ÉÎ ÔÈÅ ПÉÅÌÄȢ

ÂɊ )ÎÔÒÉÎÓÉÃ ÁÖÁÉÌÁÂÉÌÉÔÙȟ AIȟ ÉÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢρπɊȡ

AI = MTTF / (MTTF + MTTRes) (C.10)

where

MTTRes ÉÓ ÔÈÅ ÍÅÁÎ ÔÉÍÅ ÔÏ ÒÅÓÔÏÒÁÔÉÏÎȟ ÅÓÔÉÍÁÔÅÄ ÂÙ ÕÓÉÎÇ ÔÈÅ ÁÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅÓ ÏÂÓÅÒÖÅÄ 
ÉÎ ÔÈÅ ПÉÅÌÄÓȠ ÓÅÅ 4ÁÂÌÅ τ ÁÎÄ &ÉÇÕÒÅ τȠ

MTTF ÉÓ ÔÈÅ ÍÅÁÎ ÔÉÍÅ ÔÏ ÆÁÉÌÕÒÅȟ ÅÓÔÉÍÁÔÅÄ ÂÙ ÕÓÉÎÇ ÔÈÅ ÁÃÔÕÁÌ ÕÐ ÔÉÍÅÓ ÏÂÓÅÒÖÅÄ ÉÎ ÔÈÅ ПÉÅÌÄȢ

c) Mean elapsed time between failures, METBF, ÉÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢρρɊȡ

METBF = MTTF + MTTRes (C.11)

×ÈÅÒÅ -44& ÁÎÄ -442ÅÓ ÁÒÅ ÁÓ ÄÅПÉÎÅÄ ÁÂÏÖÅȢ

C.2.3.2 Uses of measures and estimates of mean availability data records

AI and Ao ÁÒÅ ÎÏÔ ÅÑÕÉÖÁÌÅÎÔȟ ÅØÃÅÐÔ ×ÈÅÎ -$4 ÉÓ ÅÑÕÁÌ ÔÏ -442ÅÓȢ 'ÅÎÅÒÁÌÌÙȟ AI is of interest to 
ÒÅÌÉÁÂÉÌÉÔÙ ÅÎÇÉÎÅÅÒÓȟ ×ÈÉÌÅ Ao is of interest to maintenance people.

4ÈÅÓÅ ÅÓÔÉÍÁÔÉÏÎÓ ÅØÐÌÁÉÎ ×ÈÙ ÔÈÅ ÕÎÉÔ ÏÆ ÁÖÁÉÌÁÂÉÌÉÔÙ ÉÓ ÅØÐÒÅÓÓÅÄ ÁÓ ÔÈÅ ÐÒÏÐÏÒÔÉÏÎ ÏÆ ÔÉÍÅɉÓɊ ÔÈÅ ÉÔÅÍ 
is in the up state.

"Å Á×ÁÒÅ ÔÈÁÔ ÔÈÏÕÇÈ -$4ȟ ×ÈÉÃÈ ÉÓ ÍÁÄÅ ÏÆ ÓÅÖÅÒÁÌ ÄÅÌÁÙÓ ɉÄÅÔÅÃÔÉÏÎȟ ÉÓÏÌÁÔÉÏÎȟ ÓÐÁÒÅ ÐÁÒÔÓȟ ÓÔÁÎÄȤÂÙȟ 
ÒÅÐÁÉÒ ÄÕÒÁÔÉÏÎȟ ÒÅȤÉÎÓÔÁÔÅÍÅÎÔȟ ÅÔÃȢɊȟ ÁÎÄ -54ȟ ×ÈÉÃÈ ÉÓ ÎÏÒÍÁÌÌÙ ÃÌÏÓÅ ÔÏ ÔÈÅ -44&ȟ ÔÈÅ ÏÐÅÒÁÔÉÏÎÁÌ 
ÁÖÁÉÌÁÂÉÌÉÔÙ ÄÅÐÅÎÄÓ ÏÎ ÔÈÅ ÃÏÍÂÉÎÅÄ ÁÓÐÅÃÔÓ ÏÆ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅȟ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ 
ÐÅÒÆÏÒÍÁÎÃÅȟ ÔÈÅ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅ ÁÎÄ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÓÕÐÐÏÒÔ ÐÅÒÆÏÒÍÁÎÃÅȢ 4ÈÅÒÅÆÏÒÅȟ 
ÔÈÉÓ ÉÓ ÎÏÔ ÁÎ ÉÎÔÒÉÎÓÉÃ ÐÒÏÐÅÒÔÙ ÏÆ ÔÈÅ ÉÔÅÍ ÉÔÓÅÌÆ ÂÕÔ Á ÐÒÏÐÅÒÔÙ ÏÆ ÔÈÁÔ ÉÔÅÍ ×ÉÔÈÉÎ ÔÈÅ ÃÏÎÔÅØÔ ɉÔÈÅ 
×ÈÏÌÅ ÉÎÓÔÁÌÌÁÔÉÏÎȟ ÐÒÏÃÅÄÕÒÅÓȟ ÍÁÉÎÔÅÎÁÎÃÅ ÐÏÌÉÃÙȟ ÅÔÃȢɊ ×ÈÅÒÅ ÉÔ ÉÓ ÕÓÅÄȢ

$ÅÐÅÎÄÉÎÇ ÏÎ ÔÈÅ ÉÎÔÅÒÅÓÔ ÏÆ ÔÈÅ ÕÓÅÒȟ ÏÎÌÙ Á ÐÁÒÔ ÏÆ ÔÈÅ ÄÏ×Î ÔÉÍÅ ÍÁÙ ÂÅ ÃÏÎÓÉÄÅÒÅÄȢ %ØÔÒÁ ÄÅÌÁÙÓ ÄÕÅ 
ÔÏ ÒÅÑÕÉÒÅÄ ÅØÔÅÒÎÁÌ ÒÅÓÏÕÒÃÅÓ ÏÔÈÅÒ ÔÈÁÎ ÍÁÉÎÔÅÎÁÎÃÅ ÒÅÓÏÕÒÃÅÓ ÍÁÙ ÂÅ ÅØÃÌÕÄÅÄ ÆÒÏÍ ÔÈÅ ÅÓÔÉÍÁÔÉÏÎ 
in order to perform a more intrinsic estimation, such as given in Formula (C.12):

A1 = MTTF / (MTTF + MTTRes) (C.12)

which is an estimate of the theoretical formula given in Formula (C.13):

Am =
+
µ

λ µ
 (C.13)

)Î ÔÈÅ ÓÁÍÅ ×ÁÙȟ ÔÈÅ ÔÉÍÅ ÓÐÅÎÔ ÆÏÒ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÃÁÎ ÂÅ ÉÎÃÌÕÄÅÄ ÏÒ ÎÏÔ ÉÎ ÔÈÅ ÅÖÁÌÕÁÔÉÏÎÓȢ

4ÈÅ ÁÂÏÖÅ ÓÉÎÇÌÅ ÆÏÒÍÕÌÁ ÆÏÒ ÅÖÁÌÕÁÔÉÎÇ ÔÈÅ Ô×Ï ÒÅÌÉÁÂÉÌÉÔÙ ÐÁÒÁÍÅÔÅÒÓȟ ʇ and ʈȟ ÉÓ ÎÏÔ ÓÕÆПÉÃÉÅÎÔȢ )Ô ÉÓ 
ÎÅÃÅÓÓÁÒÙ ÔÏ ÅÖÁÌÕÁÔÅ ʇ and ʈ ÓÅÐÁÒÁÔÅÌÙ ÂÁÓÅÄ ÏÎ ÔÈÅ ÏÂÓÅÒÖÅÄ -44& ɉÏÒ -54Ɋ ÆÏÒ ÔÈÅ ÆÁÉÌÕÒÅ ÒÁÔÅȟ ÁÎÄ 
the observed MTTRes (or MRT, a part of the MDT) for the repair rate.
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As the amount of data collected increases, the estimations become closer and closer to the true 
ÍÁÔÈÅÍÁÔÉÃÁÌ ÖÁÌÕÅÓȢ 4ÈÅ ÕÎÃÅÒÔÁÉÎÔÉÅÓ ÃÁÎ ÂÅ ÍÁÎÁÇÅÄ ÔÈÒÏÕÇÈ ÃÌÁÓÓÉÃÁÌ ÓÔÁÔÉÓÔÉÃÁÌ ÁÎÁÌÙÓÅÓȢ

)Ô ÉÓ ÑÕÉÔÅ ÃÏÍÍÏÎ ÔÏ ÄÅПÉÎÅ ÔÈÅ ÏÐÅÒÁÔÉÏÎÁÌ ÁÖÁÉÌÁÂÉÌÉÔÙ ÂÁÓÅÄ ÏÎ ÔÈÅ ÄÏ×Î ÔÉÍÅ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÓÕÍ ÏÆ 
ÂÏÔÈ ÃÏÒÒÅÃÔÉÖÅ ÁÎÄ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅȢ 4ÈÅ ÔÅÒÍ ȰÔÅÃÈÎÉÃÁÌ ÁÖÁÉÌÁÂÉÌÉÔÙȱ ÉÓ ÁÌÓÏ ÓÏÍÅÔÉÍÅÓ ÕÓÅÄ ÁÓ 
ÁÎ ÁÌÔÅÒÎÁÔÉÖÅ ÔÏ ȰÉÎÔÒÉÎÓÉÃ ÁÖÁÉÌÁÂÉÌÉÔÙȢȱ )Î ÔÈÅ ÌÁÔÔÅÒ ÃÁÓÅȟ ÄÏ×Î ÔÉÍÅ ÒÅÌÁÔÅÄ ÔÏ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ 
ÏÎÌÙ ÓÈÁÌÌ ÂÅ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÅ ÃÁÌÃÕÌÁÔÉÏÎÓȢ 4ÈÅ ÏÐÅÒÁÔÉÏÎÁÌ ÁÖÁÉÌÁÂÉÌÉÔÙ ÐÅÒ ÙÅÁÒȟ AÏȟÙ, and the technical 
ÁÖÁÉÌÁÂÉÌÉÔÙ ÐÅÒ ÙÅÁÒȟ A4ȟÙȟ ÃÁÎ ÔÈÅÎ ÂÅ ÃÁÌÃÕÌÁÔÅÄ ÁÓ ÇÉÖÅÎ ÉÎ &ÏÒÍÕÌÁÓ ɉ#ȢρτɊ ÁÎÄ ɉ#ȢρυɊȟ ÒÅÓÐÅÃÔÉÖÅÌÙȡ

A
t t

o y, =
− ( )+8760

8760

C P  (C.14)

A
t

T y, =
−8760

8760

C  (C.15)

where

tC ÉÓ ÔÈÅ ÔÉÍÅ ÆÏÒ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅȠ

tP is the time for preventive maintenance.

C.3 Failure rate and failure frequency estimations

C.3.1 General

C.3.1.1 Mathematics for failure rate and failure frequency estimation

4ÈÅ ȰÆÁÉÌÕÒÅ ÒÁÔÅȱ ÉÓ Á ÃÌÁÓÓÉÃÁÌ ÒÅÌÉÁÂÉÌÉÔÙ ÐÁÒÁÍÅÔÅÒȟ ÄÅÎÏÔÅÄ ÂÙ ÔÈÅ 'ÒÅÅË ÌÅÔÔÅÒȟ ʇ ɉÌÁÍÂÄÁɊȢ 4ÈÅ 
ÆÁÉÌÕÒÅ ÒÁÔÅ ÉÓ ÓÏÍÅÔÉÍÅÓ ÌÉÎËÅÄ ÔÏ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÐÁÒÁÍÅÔÅÒ ȰÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙȱ ɉÏÒ ȰÁÖÅÒÁÇÅ ÆÁÉÌÕÒÅ 
ÆÒÅÑÕÅÎÃÙȱɊȟ ÄÅÎÏÔÅÄ ÂÙ ÔÈÅ ÌÅÔÔÅÒ w ÁÎÄ ÁÌÓÏ ÃÁÌÌÅÄ ÔÈÅ ɉÁÖÅÒÁÇÅɊ ÕÎÃÏÎÄÉÔÉÏÎÁÌ ÆÁÉÌÕÒÅ ÉÎÔÅÎÓÉÔÙȢ 3ÅÅ 
ÄÅПÉÎÉÔÉÏÎÓ ÏÆ ÔÈÅ Ô×Ï ÔÅÒÍÓ ÉÎ #ÌÁÕÓÅ σȢ

4ÈÅ ÁÖÅÒÁÇÅ ÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙ ÉÓ ÁÎ ÁÖÅÒÁÇÅ ÆÒÅÑÕÅÎÃÙȟ w, of failure (i.e. a number of failures per unit of 
ÔÉÍÅɊȢ )Ô ÉÓ ÅÁÓÙ ÔÏ ÃÁÌÃÕÌÁÔÅ ÁÎ ÅÓÔÉÍÁÔÏÒȟ ŵ ȟ ÏÆ ÔÈÉÓ ÆÒÅÑÕÅÎÃÙ ÆÒÏÍ ÈÉÓÔÏÒÉÃÁÌ 2- ÄÁÔÁ ÂÙ ÄÉÖÉÄÉÎÇ ÔÈÅ 
number of observed failures, nȟ ÏÆ ÔÈÅ ÃÏÎÓÉÄÅÒÅÄ ÉÔÅÍ ÂÙ ÉÔÓ ÃÕÍÕÌÁÔÉÖÅ ×ÏÒËÉÎÇ ÔÉÍÅ ɉÏÐÅÒÁÔÉÏÎÁÌ 
ÔÉÍÅɊ ÄÕÒÉÎÇ ÔÈÅ ÓÁÍÅ ÐÅÒÉÏÄ ÏÆ ÔÉÍÅȟ ÁÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢρφɊȡ

ˆ /w n= ΣTTF
i
 (C.16)

where

n ÉÓ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÏÂÓÅÒÖÅÄ ÆÁÉÌÕÒÅÓȠ

TTFi is the ith time to fail (i.e. iÔÈ ÄÕÒÁÔÉÏÎ ÏÆ ÆÕÎÃÔÉÏÎÉÎÇ ÏÂÓÅÒÖÅÄ ÆÒÏÍ ÔÈÅ ПÉÅÌÄɊȢ

NOTE 1 w is a function of time t ÁÎÄ ÉÔ ÁÓÙÍÐÔÏÔÉÃÁÌÌÙ ÁÐÐÒÏÁÃÈÅÓ ρȾ -44&Ȣ

In Formula (C.16), TTFi means the iÔÈ ȰÔÉÍÅ ÔÏ ÆÁÉÌȱ ɉÉȢÅȢ ÔÈÅ ith duration of functioning) observed from 
ÔÈÅ ПÉÅÌÄȢ 3Ïȟ ÔÈÉÓ ÉÓ ÁÃÔÕÁÌÌÙ ÔÈÅ ÅÓÔÉÍÁÔÏÒ ÏÆ ρȾ-44& ÆÏÒ Á ÒÅÐÁÉÒÁÂÌÅ ÉÔÅÍ ɉÃÏÍÐÏÎÅÎÔȾÓÙÓÔÅÍɊȢ 4ÈÉÓ w 
ÉÓ ÕÓÕÁÌÌÙ Á ÆÕÎÃÔÉÏÎ ÏÆ ÔÉÍÅ tȟ ÂÕÔ ÁÓÙÍÐÔÏÔÉÃÁÌÌÙ ÉÔ ÁÐÐÒÏÁÃÈÅÓ ρȾ44&i.
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)Î ÐÒÁÃÔÉÃÅȟ ÔÈÅ ÔÅÒÍ В44&i ÉÎ &ÏÒÍÕÌÁ ɉ#ȢρφɊ ÉÓ ÏÆÔÅÎ ÒÅÐÌÁÃÅÄ ÂÙ ÔÈÅ ÔÏÔÁÌ ÏÐÅÒÁÔÉÏÎÁÌ ÔÉÍÅ ÏÆ ÔÈÅ ÕÎÉÔÓ 
ÉÎÖÅÓÔÉÇÁÔÅÄȠ ÓÅÅ ÔÈÅ ÅØÁÍÐÌÅ ÂÅÌÏ×Ȣ

./4% ς &ÏÒÍÕÌÁ ɉ#ȢρφɊ ÉÓ ÔÒÕÅ ÏÎÌÙ ÉÆ ÁÎ ÅØÐÏÎÅÎÔÉÁÌ ÆÁÉÌÕÒÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ɉÃÏÎÓÔÁÎÔ ÈÁÚÁÒÄ ÒÁÔÅ ÆÏÒ ÔÈÅ ÓÙÓÔÅÍɊ 
ÉÓ ÁÓÓÕÍÅÄȢ )Î ÃÁÓÅ Á ÃÏÍÐÏÎÅÎÔ ÄÏÅÓ ÎÏÔ ÈÁÖÅ ÃÏÎÓÔÁÎÔ ÈÁÚÁÒÄ ÒÁÔÅȟ ÔÈÅ ÁÓÙÍÐÔÏÔÉÃ ÒÁÔÅ ÆÏÒ ÔÈÅ ÓÙÓÔÅÍ ÉÓ ÎÏÔ 
reached until after several changes of the component (renewal process). Such an interpretation means that the 
number of failures over a (long) time period (0, tɊ ȰÏÎ ÔÈÅ ÁÖÅÒÁÇÅȱ ÉÓ ÅÑÕÁÌ ÔÏ w ϼ tȢ /Òȟ ÍÏÒÅ ÇÅÎÅÒÁÌÌÙȡ ÉÆ Á 
ÎÕÍÂÅÒ ÏÆ ÉÔÅÍÓ ×ÉÔÈ ÔÈÅ ÓÁÍÅ ÃÏÎÓÔÁÎÔ ÁÖÅÒÁÇÅ ȰÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙȟȱ w, are observed over a total operational 
time, tȟ ÔÈÅÎ ÔÈÅ ÍÅÁÎ ÎÕÍÂÅÒ ÏÆ ÆÁÉÌÕÒÅÓ ÏÂÓÅÒÖÅÄ ÏÖÅÒ ÔÈÉÓ ÐÅÒÉÏÄ ÁÓÙÍÐÔÏÔÉÃÁÌÌÙ ÅÑÕÁÌÓ w ϼ t.

%8!-0,% !Î ÁÖÅÒÁÇÅ ÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙ ÏÆ σ ϼ ρπ-4 failures per hour means that on the average 30 failures 
will occur during an operational period of 100 000 h. It is emphasized that we are talking here about repairable 
ÕÎÉÔÓȟ ÉȢÅȢ ÕÎÉÔÓ ÔÈÁÔ ÁÒÅ ÒÅÐÁÉÒÅÄ ÉÍÍÅÄÉÁÔÅÌÙ ÁÆÔÅÒ ÆÁÉÌÕÒÅȢ

In the above example, we state that in the long run the mean elapsed time between two failures of a unit 
equals 1/w Ѐ σ σσσ Èȟ ×ÈÉÃÈ ÉÓ ÁÌÓÏ ÅÑÕÁÌ ÔÏ ÔÈÅ ÓÕÍ ÏÆ -44& ÁÎÄ -442ÅÓ ɉÖÁÌÉÄ ÏÎÌÙ ÆÏÒ ÒÅÐÁÉÒÁÂÌÅ 
items, and provided the item is as good as new after repair).

ЀЄ ÖÁÌÉÄ ÏÎÌÙ ÆÏÒ ÒÅÐÁÉÒÁÂÌÅ ÉÔÅÍÓ )Ô ÉÓ ÉÍÐÏÒÔÁÎÔ ÎÏÔ ÔÏ ÃÏÎÆÕÓÅ ÔÈÉÓ 44&i of 3 333 h with expected time 
ÔÏ ÆÁÉÌÕÒÅȢ 3ÉÎÃÅ ÔÈÅ ÁÖÅÒÁÇÅ ÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙ ÉÓ ÁÓÓÕÍÅÄ ÃÏÎÓÔÁÎÔȟ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ Á ÆÁÉÌÕÒÅ ÉÓ ÔÈÅ 
same from 0 h to 100 h, from 3 300 h to 3 400 h and from 9 900 h to 10 000 h.

4ÈÅ ÔÅÒÍ ȰÆÁÉÌÕÒÅ ÒÁÔÅȱ ɉÏÒ 6ÅÓÅÌÙ ÆÁÉÌÕÒÅ ÒÁÔÅȟ ÓÅÅ ÅȢÇȢ )3/Ⱦ42 ρςτψωȡςπρσɊ ÉÓ ÓÏÍÅÔÉÍÅÓ ɉÅȢÇȢ ÉÎ ÔÅØÔ 
ÂÏÏËÓɊ ÕÓÅÄ ÓÙÎÏÎÙÍÏÕÓÌÙ ×ÉÔÈ ÔÈÅ ÔÅÒÍ ȰÈÁÚÁÒÄ ÒÁÔÅȢȱ !ÌÓÏȟ ÔÈÉÓ ÒÁÔÅ ÉÓ ÇÅÎÅÒÁÌÌÙ Á ÆÕÎÃÔÉÏÎ ÏÆ ÔÉÍÅȟ 
t, (since the start of operation of the unit). Then, ʇ (t)dt ÉÓ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÔÈÁÔ ÔÈÅ ÉÔÅÍ ÆÁÉÌÓ ÂÅÔ×ÅÅÎ 
t and t + dtȟ ÐÒÏÖÉÄÅÄ ÉÔ ÈÁÓ ÂÅÅÎ ×ÏÒËÉÎÇ ÁÌÌ ÏÖÅÒ ɍπȟ ÔɎȢ 4ÈÉÓ ÆÕÎÃÔÉÏÎȟ ʇ (tɊȟ ÔÈÅÎ ÄÅПÉÎÅÓ ÔÈÅ ÌÉÆÅÔÉÍÅ 
ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÔÈÅ ÕÎÉÔÓ ɉÉȢÅȢ ÔÈÅ ÓÔÁÔÉÓÔÉÃÁÌ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÔÈÅ ÔÉÍÅ ÔÏ ПÉÒÓÔ ÆÁÉÌÕÒÅɊȢ 4ÈÉÓ ÄÉÓÔÒÉÂÕÔÉÏÎ ÃÁÎ 
ÁÌÓÏ ÂÅ ÅØÐÒÅÓÓÅÄ ÉÎ ÔÅÒÍÓ ÏÆ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙȟ F(t), that the item will fail before it has been operating a 
time, t, as given in Formula (C.17):

F(t) = 1 - R(t) (C.17)

where R(tɊ ÉÓ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÔÈÁÔ ÔÈÅ ÉÔÅÍ ×ÉÌÌ ÓÕÒÖÉÖÅ Á ÔÉÍÅ ÐÅÒÉÏÄȟ t.

.ÅÖÅÒÔÈÅÌÅÓÓȟ ÉÔ ÃÁÎ ÂÅ ÄÅÍÏÎÓÔÒÁÔÅÄ ÍÁÔÈÅÍÁÔÉÃÁÌÌÙ ÔÈÁÔ ×ÈÅÎ ÔÈÅ ÈÁÚÁÒÄ ÒÁÔÅȟ ʇ(t), is constant over 
time, tȟ ÔÈÅÎ ÔÈÅ ÁÖÅÒÁÇÅ ÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙ ɉw) and failure rate (ʇ), both have the same estimator as 
ÇÉÖÅÎ ÉÎ &ÏÒÍÕÌÁÓ ɉ#ȢρφɊ ÁÎÄ ɉ#ȢρχɊȢ )Î ÔÈÁÔ ÃÁÓÅȟ ×Å ÃÁÎ ÕÓÅ ÔÈÅ ÔÅÒÍ ȰÆÁÉÌÕÒÅ ÒÁÔÅȱ ×ÉÔÈÏÕÔ ÃÁÕÓÉÎÇ ÔÏÏ 
much confusion (but we still have two different interpretations).

The assumption that the failure rate (hazard rate) is constant (= ʇ) over the whole life of the concerned 
ÉÔÅÍ ÍÅÁÎÓ ÔÈÁÔ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÉÔÅÍ ÔÏ ÓÕÒÖÉÖÅ Á ÐÅÒÉÏÄȟ tȟ ÉÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁÓ ɉ#ȢρψɊ ÁÎÄ ɉ#ȢρωɊȡ

R(t) = exp(-ʇ ϼ t) (C.18)

F(t) = 1 - exp(-ʇ ϼ t) (C.19)

In this case, ʇ = 1/MTTF.

C.3.1.2 Uses of failure rate and failure frequency estimation

In the general situation, the hazard rate, ʇ(tɊȟ ÏÆ ÔÈÅ ÉÔÅÍȭÓ ÌÉÆÅÔÉÍÅ ÉÓ ÏÆÔÅÎ ÁÓÓÕÍÅÄ ÔÏ ÒÅПÌÅÃÔ ÔÈÒÅÅ 
ÐÅÒÉÏÄÓȡ ÅÁÒÌÙ ÆÁÉÌÕÒÅÓȟ ÕÓÅÆÕÌ ÌÉÆÅ ÁÎÄ ×ÅÁÒȤÏÕÔ ÆÁÉÌÕÒÅÓ ɉÓÅÅ &ÉÇÕÒÅ #ȢρɊȢ $ÕÒÉÎÇ ÔÈÅ ÅÁÒÌÙ ÆÁÉÌÕÒÅ ÐÅÒÉÏÄȟ 
the ʇ(tɊ ÉÓ ÎÏÒÍÁÌÌÙ ÄÅÃÒÅÁÓÉÎÇȟ ÄÕÒÉÎÇ ÔÈÅ ÕÓÅÆÕÌ ÌÉÆÅ ÉÔ ÉÓ ÍÏÒÅ ÏÒ ÌÅÓÓ ÃÏÎÓÔÁÎÔ ÁÎÄ ÄÕÒÉÎÇ ÔÈÅ ×ÅÁÒȤÏÕÔ 
period it is increasing, i.e. the curve, ʇ(t), has the so-called bathtub form (see Figure C.1).
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Figure C.1 — Bathtub curve for hazard rate (“failure rate”) of a unit

)Æ ÅÁÒÌÙ ÆÁÉÌÕÒÅÓ ÁÒÅ ÔÒÅÁÔÅÄ ÓÅÐÁÒÁÔÅÌÙ ÁÎÄ ÕÎÉÔÓ ÁÒÅ ÔÁËÅÎ ÏÕÔ ÏÆ ÓÅÒÖÉÃÅ ÂÅÆÏÒÅ ÔÈÅÙ ÁÒÒÉÖÅ ÁÔ ×ÅÁÒȤÏÕÔȟ 
the assumption of constant hazard rate can be reasonable. This estimator gives no information on the 
form of the hazard-rate curve. Assuming that the hazard rate is constant, this is also an estimator for 
the constant hazard rate. If a constant hazard rate is assumed where wear-out failures are present in the 
ÃÏÍÐÏÎÅÎÔÓ ÏÒ ÓÐÁÒÅ ÐÁÒÔÓȟ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÉÓ ÕÎÄÅÒÅÓÔÉÍÁÔÅÄ ÆÏÒ ÌÏ× ÏÐÅÒÁÔÉÎÇ ÔÉÍÅ ÁÎÄ ÏÖÅÒÅÓÔÉÍÁÔÅÄ 
ÆÏÒ ÈÉÇÈ ÏÐÅÒÁÔÉÎÇ ÔÉÍÅȢ 7ÉÔÈ ÒÅÇÁÒÄÓ ÔÏ ÔÈÅ ÔÉÍÅ ÔÏ ПÉÒÓÔ ÆÁÉÌÕÒÅȟ 4&&ȟ ÔÈÅ ÃÏÎÓÔÁÎÔ ÈÁÚÁÒÄ ÒÁÔÅ ÅÓÔÉÍÁÔÅ 
ÉÓ ÔÏÔÁÌÌÙ ÍÉÓÌÅÁÄÉÎÇȢ .ÅÖÅÒÔÈÅÌÅÓÓȟ Á ÍÏÒÅ ÓÏÐÈÉÓÔÉÃÁÔÅÄ ÓÔÁÔÉÓÔÉÃÁÌ ÁÎÁÌÙÓÉÓ ÃÁÎ ÂÅ ÐÅÒÆÏÒÍÅÄ ÔÏ 
determine if the hazard rate is decreasing, constant or increasing and to evaluate the parameters with 
ÁÎÏÔÈÅÒ ÒÅÌÉÁÂÉÌÉÔÙ ÍÏÄÅÌ ÓÕÃÈ ÁÓ 7ÅÉÂÕÌÌ ÆÏÒ ÃÏÍÐÏÎÅÎÔÓ ÏÒ ÔÈÅ 0Ï×ÅÒ ÌÁ× ÆÏÒ ÒÅÐÁÉÒÅÄ ÓÙÓÔÅÍÓȢ

)Î ÔÈÁÔ ÃÁÓÅȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÔÁËÅ ÉÎÔÏ ÃÏÎÓÉÄÅÒÁÔÉÏÎ ÔÈÅ ÖÁÒÉÏÕÓ ÄÕÒÁÔÉÏÎÓ ÏÆ ÔÈÅ 4&&ÓȢ

The standard methods for estimation of a constant failure rate based on the observed number of 
failures over a given time of operation are described in C.3.2 and C.3.3.

C.3.2 Estimation of failure rate

C.3.2.1 Maximum likelihood estimator of a constant failure rate

The maximum likelihood estimator, , of ʇ ÉÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢςπɊȡ

λ̂
τ

=
n  (C.20)

where

n ÉÓ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÆÁÉÌÕÒÅÓ ÏÂÓÅÒÖÅÄȠ

ʐ is the aggregated time in service, measured either as surveillance time or operating time.

.ÏÔÅ ÔÈÁÔ ÔÈÉÓ ÁÐÐÒÏÁÃÈ ÉÓ ÖÁÌÉÄ ÏÎÌÙ ÉÎ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÓÉÔÕÁÔÉÏÎÓȡ

ɂ 4ÈÅ ÎÕÍÂÅÒ ÏÆ ÆÁÉÌÕÒÅÓ ÆÏÒ Á ÓÐÅÃÉПÉÅÄ ÎÕÍÂÅÒ ÏÆ ÉÔÅÍÓ ×ÉÔÈ ÔÈÅ ÓÁÍÅ ÃÏÎÓÔÁÎÔ ÆÁÉÌÕÒÅ ÒÁÔÅȟ ʇ, are 
available for a given aggregated time, ʐȟ ÉÎ ÓÅÒÖÉÃÅȠ

— At least one failure is observed (n І ρɊ ÏÖÅÒ ÔÉÍÅȟ ʐ.
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)Î ȰÃÌÁÓÓÉÃÁÌȱ ÓÔÁÔÉÓÔÉÃÁÌ ÔÈÅÏÒÙȟ ÔÈÅ ÕÎÃÅÒÔÁÉÎÔÙ ÏÆ ÔÈÅ ÅÓÔÉÍÁÔÅ  ÍÁÙ ÂÅ ÐÒÅÓÅÎÔÅÄ ÁÓ Á ωπ Ϸ ÃÏÎПÉÄÅÎÃÅ 
interval with a lower limit, LLower, and an upper limit, LUpperȟ ÁÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁÓ ɉ#ȢςρɊ ÁÎÄ ɉ#ȢςςɊȟ 
ÒÅÓÐÅÃÔÉÖÅÌÙȡ

L zLower =
1

2
95

τ
ν0, ;  (C.21)

L zUpper =
1

2
05

τ
ν 0, ;  (C.22)

where

z πȟωυȠ v is the upper 95th percentile of the ʔ2-distribution (chi-square) with ʉ ÄÅÇÒÅÅÓ ÏÆ ÆÒÅÅÄÏÍȠ

z πȟπυȠ v is the lower 5th percentile of the ʔ2-distribution (chi-square) with ʉ degrees of freedom.

NOTE 1 The chi-square distribution can be found in most textbooks on statistics or in e.g. SINTEF (2009).

./4% ς /ÔÈÅÒ ÃÏÎПÉÄÅÎÃÅ ÌÉÍÉÔÓ ÃÁÎ ÁÌÓÏ ÂÅ ÕÓÅÄ ÄÅÐÅÎÄÉÎÇ ÏÎ ÁÐÐÌÉÃÁÔÉÏÎȢ

EXAMPLE Assume that n = 6 failures have been observed during an aggregated time in service 
ʐ = 10 000 hours. The failure rate estimate, , expressed as failures per hour as given in Formula (C.20), is 
calculated as

λ̂
τ

= = ⋅ −n
6 10

4  

4ÈÅ ωυ Ϸ ÃÏÎПÉÄÅÎÃÅ ÉÎÔÅÒÖÁÌȟ ÆÒÏÍ &ÏÒÍÕÌÁÓ ɉ#ȢςρɊ ÁÎÄ ɉ#ȢςςɊȟ ÉÓ ÃÁÌÃÕÌÁÔÅÄ ÁÓ

1

2
0 95 2

1

2
0 05 2 1

1

20 000
0 95 12

1

20τ τ
z N z N z   

 
  , ; , , ; , ; ,+( )







 =

  
  

000
0 05 14 2 6 10 11 8 10

4 4z , ; , , ,








 = ⋅ ⋅( )− −  

4ÈÅ ÅÓÔÉÍÁÔÅ ÁÎÄ ÔÈÅ ÃÏÎПÉÄÅÎÃÅ ÉÎÔÅÒÖÁÌÓ ÁÒÅ ÉÌÌÕÓÔÒÁÔÅÄ ÉÎ &ÉÇÕÒÅ #ȢςȢ

Most of the time, a sample is constituted of items which come from different installations with different 
operational and environmental. We are here dealing with heterogeneous data, corresponding to 
different kind of equipment.

Such data are clustered into k classes, which are assumed to be homogeneous. So, a heterogeneous 
sample is the combination of several more or less homogeneous samples.

3ÔÁÒÔÉÎÇ ÆÒÏÍ ÄÁÔÁ ÁÓÓÕÍÅÄ ÔÏ ÂÅ ÃÌÕÓÔÅÒÅÄ ÉÎÔÏ Ë ɉÈÏÍÏÇÅÎÅÏÕÓɊ ÃÌÁÓÓÅÓȟ ÅÁÃÈ ÃÌÁÓÓ ÉÓ ÒÅÐÒÅÓÅÎÔÅÄ ÂÙ 
some index i with i = 1, · · · , k in the following. For the ith class, the following data is assumed available:

— the class size mi , which stands for the number of equipment in the ith class,

— the total number ni of failures for all the equipment of the ith class,

ɂ ÔÈÅ ÃÕÍÕÌÁÔÅÄ ÏÐÅÒÁÔÉÏÎÁÌ ÔÉÍÅ ʐi for all the equipment of the ith class.
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In order the failure rate estimate ˆ
i  to take into account the data of all classes (ni , ti Ɋρ Ѕ ) Ѕ Ë ɉÁÎÄ ÎÏÔ 

ÏÎÌÙ ɉÎi, ti ɊɊȟ Á "ÁÙÅÓÉÁÎ ÁÐÐÒÏÁÃÈ ÉÓ ÎÅØÔ ÐÒÏÐÏÓÅÄȢ 4ÈÅ ÖÁÒÉÁÔÉÏÎ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅ ÒÁÔÅ ÂÅÔ×ÅÅÎ ÃÌÁÓÓÅÓ 
ÍÁÙ ÂÅ ÍÏÄÅÌÌÅÄ ÂÙ ÁÓÓÕÍÉÎÇ ÔÈÁÔ ÔÈÅ ÆÁÉÌÕÒÅ ÒÁÔÅ ÉÓ Á ÒÁÎÄÏÍ ÖÁÒÉÁÂÌÅ ×ÉÔÈ ÓÏÍÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÇÉÖÅÎ ÂÙ 
Á ÐÒÏÂÁÂÉÌÉÔÙ ÄÅÎÓÉÔÙ ÆÕÎÃÔÉÏÎ ʌɉʇɊȢ

The mean failure rate is then:

θ λ π λ λ
∞

= ⋅ ( )∫
0

d  (C.23)

And the variance is:

σ λ θ π λ λ
∞

2

0

2

= −( ) ( )⋅∫ d  (C.24)

The following procedure is used to calculate the heterogeneous estimator ˆ :

a) Calculate m , S1, S2, V , V , ʈ and V  as follows:

m
n

i

k
i

i

k
i

= =

=

∑
∑

1

1
τ

, (C.25)

S
i

k

i1
1

=
=
∑τ , (C.26)

S
i

k

i2

1

2=
=
∑τ , (C.27)

V
n m

i

k
i i

i
=

−( )
=
∑

1

2

τ

τ
, (C.28)

V V k m
S

S S
* = − −( )( )

−
1

1

1

2

2

, (C.29)

µ
τ

=
=
∑

1

1
k

n

i

k
i

i
, (C.30)

V
k

n

i

k
i

i
=

−
−











=
∑

1

1
1

2

τ
µ , (C.31)

b) Derive to compute E t   and V t :

V V Vt = { }∗
max ,  (C.32)
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ˆ

ˆ ˆ

ˆ ˆ
E

m V

m V

n
t

i

k

i
t

i

k

i
t

i

i
=

+
+

=
=∑
∑

1
1

1

1
1

τ
τ

τ
 (C.33)

c) Estimates for (á, â) are next derived through:

ˆ
ˆ

ˆ
β =

E

V
t

t

, (C.34)

ˆ ˆˆα β= Et  (C.35)

d) So, the global estimate for ˆ
i can be expressed as follows:

λ̂
α

β τ
i =

+

+

n
i

i

 (C.36)

Taking ε ∈








0

1

2
, ȟ ÁÎ ÁÐÐÒÏØÉÍÁÔÅ ÃÒÅÄÉÂÉÌÉÔÙ ÉÎÔÅÒÖÁÌ ×ÉÔÈ ÌÅÖÅÌ ρȤ  ÆÏÒ ʇi is

q q
n ni i i iˆ ˆ ˆ ˆ, ,

;
α β τ α β τ

ε ε
+ + + +









 −























Γ Γ

2
1

2

/Òȟ ÅÑÕÉÖÁÌÅÎÔÌÙ

q q
n

i

n

i

i iˆ ˆ, / , /

ˆ ˆ
;

α α
ε

β τ

ε

β τ

+ +
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−
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1
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Γ Γ



















C.3.3 Estimation of failure rate with zero failures — Bayesian approach

C.3.3.1 General

./4% 4ÈÅ "ÁÙÅÓÉÁÎ ÁÐÐÒÏÁÃÈ ÉÓ ÎÏÔ ÁÌ×ÁÙÓ ÁÃÃÅÐÔÅÄ ÂÙ ÓÁÆÅÔÙ ÁÕÔÈÏÒÉÔÉÅÓ ɉÅȢÇȢ ÉÎ ÔÈÅ ÎÕÃÌÅÁÒ ПÉÅÌÄɊȢ

4ÈÅ ÃÌÁÓÓÉÃÁÌ ÁÐÐÒÏÁÃÈ ÄÅÓÃÒÉÂÅÄ ÁÂÏÖÅ ÈÁÓ ÄÉÆПÉÃÕÌÔÉÅÓ ×ÈÅÎ ÔÈÅ ÏÂÓÅÒÖÅÄ ÎÕÍÂÅÒ ÏÆ ÆÁÉÌÕÒÅÓ ÉÓ ÚÅÒÏȢ 
!Î ÁÌÔÅÒÎÁÔÉÖÅ ÁÐÐÒÏÁÃÈ ×ÈÉÃÈ ÈÁÎÄÌÅÓ ÔÈÅ ÓÉÔÕÁÔÉÏÎ ×ÉÔÈ ÚÅÒÏ ÆÁÉÌÕÒÅÓ ÉÓ ÔÏ ÕÓÅ Á "ÁÙÅÓÉÁÎ ÁÐÐÒÏÁÃÈ 
with non-informative prior distribution. When n failures have been observed during time, t, the failure 
ÒÁÔÅ ÅÓÔÉÍÁÔÅȟ ȟ ÉÎ ÔÈÅ ÐÏÓÔÅÒÉÏÒÉ ÄÉÓÔÒÉÂÕÔÉÏÎ ÉÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢσχɊȡ

λ̂ =
+2 1

2

n
t

   (C.37)

which, in the case with zero failures, reduces to Formula (C.38):

λ̂ =
1

2t
 (C.38)
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The failure rate is estimated from Formula (C.39):

ˆ ,
λ =

+n
t

  0 7  (C.39)

C.3.3.3 Advantages

The advantages of this estimator are the following:

ɂ ÉÔ ×ÏÒËÓ ÉÎ ÔÈÅ ÚÅÒÏ ÆÁÉÌÕÒÅ ÃÁÓÅȠ

ɂ ÉÔ ÉÓ ÈÏÍÏÇÅÎÅÏÕÓ ÆÒÏÍ Á ÃÏÎПÉÄÅÎÃÅ ÌÅÖÅÌ ÐÏÉÎÔ ÏÆ ÖÉÅ×Ƞ

— the estimator of the median value converge toward the maximum likelihood estimate when n 
ÉÎÃÒÅÁÓÅÓȠ

ɂ ÉÔ ÉÓ ÅÁÓÙ ÔÏ ÕÓÅȢ

In addition caution should however be given to the use of the above mentioned estimators with respect 
ÔÏ ×ÈÅÔÈÅÒ ÔÈÅÙ ÁÒÅ ÕÓÅÄ ÆÏÒ ÉÎÄÉÖÉÄÕÁÌ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÏÒ ÔÏÔÁÌ ÆÁÉÌÕÒÅ ÒÁÔÅȟ ÉÎÃÌÕÄÉÎÇ ÁÌÌ ÆÁÉÌÕÒÅ ÍÏÄÅÓ

C.3.4 Failure as function of cycles rather than time

For some equipment, failure modes or in certain conditions, it is a more realistic model to regard the 
ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÆÁÉÌÕÒÅ ÁÓ Á ÆÕÎÃÔÉÏÎ ÏÆ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÏÐÅÒÁÔÉÏÎÓ ÏÒ ÃÙÃÌÅÓȟ ÒÁÔÈÅÒ ÔÈÁÎ ÔÉÍÅȢ 4ÈÉÓ ÍÏÄÅÌ 
ÓÈÏÕÌÄ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ×ÈÅÎ ÉÔ ÉÓ ÐÒÅÓÕÍÅÄ ÔÈÁÔ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÏÐÅÒÁÔÉÏÎÓ ÉÓ Á ÍÏÒÅ ÌÉËÅÌÙ ÃÏÎÔÒÉÂÕÔÏÒ 
ÔÏ ÆÁÉÌÕÒÅ ÔÈÁÎ ÔÈÅ ÁÃÔÕÁÌ ÔÉÍÅȢ &ÏÒ ÉÎÓÔÁÎÃÅȟ Á ÃÏÎÎÅÃÔÏÒ ÉÓ ÐÒÅÓÕÍÁÂÌÙ ÍÕÃÈ ÍÏÒÅ ÐÒÏÎÅ ÔÏ ÆÁÉÌÕÒÅȟ 
ÉÆ ÉÔ ÉÓ ÃÏÎÎÅÃÔÅÄ ÁÎÄ ÄÉÓÃÏÎÎÅÃÔÅÄ ÖÅÒÙ ÆÒÅÑÕÅÎÔÌÙȟ ÒÁÔÈÅÒ ÔÈÁÎ ÃÏÎÎÅÃÔÅÄ ÏÎÃÅ ÁÎÄ ÓÔÁÙÉÎÇ ÔÈÁÔ ×ÁÙ 
ÆÏÒ ÍÁÎÙ ÙÅÁÒÓȢ #ÏÎÓÅÑÕÅÎÔÌÙȟ ÔÈÅ ÔÉÍÅ ÉÓ ÎÏÔ ÔÈÅ ÍÁÊÏÒ ÆÁÃÔÏÒȟ ÂÕÔ ÒÁÔÈÅÒ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÏÐÅÒÁÔÉÏÎÓȢ 
)Î ÔÈÉÓ ÃÁÓÅȟ ÁÌÌ ÏÆ ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ ÁÎÄ ÆÏÒÍÕÌÁÓ ÉÎ ÔÈÅ ÐÒÅÖÉÏÕÓ ÓÕÂȤÃÌÁÕÓÅÓ ÓÔÉÌÌ ÁÐÐÌÙȟ ÅØÃÅÐÔ ÔÈÁÔ ÔÈÅ Ȭt’ 
ÄÅÎÏÔÉÎÇ ÔÈÅ ÔÉÍÅ ÉÓ ÒÅÐÌÁÃÅÄ ÂÙ ÅȢÇȢ Á Ȭcȭȟ ÄÅÎÏÔÉÎÇ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÃÙÃÌÅÓȢ 2ÅÇÁÒÄÉÎÇ ÔÈÅ ÕÓÅ ÏÆ ÃÙÃÌÅÓ ÆÏÒ 
ÒÅÌÉÁÂÉÌÉÔÙ ÐÕÒÐÏÓÅÓȟ ÓÅÅ ÁÌÓÏ )%# φρψρπȤςȡςπρρȢ

.ÏÔÅ ÔÈÁÔ ÉÆ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÃÙÃÌÅÓ ÉÓ ÁÐÐÒÏØÉÍÁÔÅÌÙ ÃÏÎÓÔÁÎÔ ÉÎ ÔÉÍÅȟ ÔÈÉÓ ÁÌÔÅÒÎÁÔÉÖÅ ÍÏÄÅÌ ÃÁÎ ÂÅ 
ÁÐÐÒÏØÉÍÁÔÅÄ ÂÙ Á ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÆÁÉÌÕÒÅ ÁÓ Á ÆÕÎÃÔÉÏÎ ÏÆ ÔÈÅ ÔÉÍÅȟ ÂÕÔ ÔÈÉÓ ÉÓ ÒÁÒÅÌÙ ÔÈÅ ÃÁÓÅ ×ÈÅÎ 
ÆÁÉÌÕÒÅ ÒÁÔÅÓ ɉÏÒ ÁÖÅÒÁÇÅ ÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙɊ ÁÒÅ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÁÃÒÏÓÓ ÄÉÆÆÅÒÅÎÔ ÉÎÓÔÁÌÌÁÔÉÏÎÓȟ 
ÇÅÏÇÒÁÐÈÉÃÁÌ ÌÏÃÁÔÉÏÎÓ ÅÔÃȢ ×ÉÔÈ ÄÉÆÆÅÒÅÎÔ ÏÐÅÒÁÔÉÎÇ ÃÏÎÄÉÔÉÏÎÓȢ .ÏÔÅ ÁÌÓÏ ÔÈÁÔ ÁÎ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓ ÍÁÙ 
be split in terms of failure rate model for different failure mechanisms or causes, as the time-based 
ÍÏÄÅÌ ÍÁÙ ÂÅ ÍÏÒÅ ÒÅÌÅÖÁÎÔ ÆÏÒ ÓÏÍÅ ɉÅȢÇȢ ÃÏÒÒÏÓÉÏÎɊ ÁÎÄ ÔÈÅ ÃÙÃÌÅȤÂÁÓÅÄ ÍÏÄÅÌ ÍÁÙ ÂÅ ÍÏÒÅ ÒÅÌÅÖÁÎÔ 
for others (e.g. wear).

7ÈÅÎ ÐÅÒÆÏÒÍÉÎÇ ÁÎÁÌÙÓÅÓ ÏÎ Á ÈÉÇÈÅÒ ÔÁØÏÎÏÍÉÃ ɉÈÉÅÒÁÒÃÈÉÃÁÌɊ ÌÅÖÅÌȟ ÈÏ×ÅÖÅÒȟ ÏÎÅ ÎÅÅÄÓ ÔÏ ÂÅ ÃÁÒÅÆÕÌ 
×ÉÔÈ ÔÈÅ ÕÓÅ ÏÆ ÔÈÅ ÃÙÃÌÅȤÂÁÓÅÄ ÍÏÄÅÌȢ 4ÈÅ ÉÎÓÔÁÌÌÁÔÉÏÎȟ ÐÌÁÎÔ ÏÒ ÓÙÓÔÅÍ ÐÅÒÆÏÒÍÁÎÃÅ ÉÓ ÂÅÓÔ ÅØÐÒÅÓÓÅÄ 
ÂÙ Á ÔÉÍÅȤÂÁÓÅÄ ÍÏÄÅÌȟ ÓÉÎÃÅ ÉÔ ÉÓ ÎÏÔ ÍÅÁÎÉÎÇÆÕÌ ÔÏ ÔÁÌË ÁÂÏÕÔ ÎÕÍÂÅÒ ÏÆ ÃÙÃÌÅÓ ÏÆ ÁÎ ÅÎÔÉÒÅ ÉÎÓÔÁÌÌÁÔÉÏÎȢ 
)Î ÔÈÉÓ ÃÁÓÅȟ ÔÈÅ ÃÙÃÌÅȤÂÁÓÅÄ ÍÏÄÅÌÓ ÕÓÅÄ ÆÏÒ ÓÏÍÅ ÅÑÕÉÐÍÅÎÔ ÏÒ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÎÅÅÄÓ ÔÏ ÂÅ ÃÏÎÖÅÒÔÅÄ ÔÏ 
Á ÔÉÍÅȤÂÁÓÅÄ ÍÏÄÅÌȢ 4ÈÉÓ ÉÓ ÄÏÎÅ ÂÙ ÔÈÅ ÓÉÍÐÌÅ ÆÏÒÍÕÌÁ

MTTF = MCTF/  (C.40)

where  ÉÓ ÔÈÅ ÅØÐÅÃÔÅÄ ÎÕÍÂÅÒ ÏÆ ÃÙÃÌÅÓ ÐÅÒ ÔÉÍÅ ÕÎÉÔȢ )Ô ÉÓȟ ÈÏ×ÅÖÅÒȟ ÉÍÐÏÒÔÁÎÔ ÔÏ ÕÓÅ ÔÈÅ ÍÏÄÅÌ ÏÎ 
the right hand side of the formula, since it will respond to possible changes in the expected number of 
ÃÙÃÌÅÓȢ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÍÅÁÎ ÎÕÍÂÅÒ ÏÆ ÃÙÃÌÅÓ ÉÎ σȢυψȢ

3ÉÎÃÅ ȬÃÙÃÌÅÓȭ ÉÓ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÔÅÒÍ ÉÎ ÔÈÉÓ ÒÅÇÁÒÄȟ ÉÔ ÈÁÓ ÁÌÓÏ ÂÅÅÎ ÕÓÅÄ ÈÅÒÅȢ )Ô ÃÁÎȟ ÈÏ×ÅÖÅÒȟ ÂÅ 
ÒÅÐÌÁÃÅÄ ÂÙ ÔÈÅ ÔÅÒÍȟ ȬÄÅÍÁÎÄȭȟ ×ÈÉÃÈ ÉÓ ÅØÐÌÁÉÎÅÄ ÉÎ #ȢρȢσȢ 4ÈÅ ÃÏÌÌÅÃÔÅÄ ÉÎÆÏÒÍÁÔÉÏÎ ÏÎ ÄÅÍÁÎÄÓ 
can thus be used to calculate the MCTF, which can be interpreted as mean start-ups to failure, mean 
ÁÃÔÉÖÁÔÉÏÎÓ ÔÏ ÆÁÉÌÕÒÅȟ ÅÔÃȢȟ ÄÅÐÅÎÄÉÎÇ ÏÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔȢ 4ÈÅ -ÅÁÎ #ÙÃÌÅÓ 4Ï ÆÁÉÌÕÒÅ ɉ-#4&Ɋ ÉÓ ÄÅПÉÎÅÄ 
in 3.57.
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A relevant example can be found in ISO/TR 12489:2013, 3.2.13 (Example 2).

)Ô ÓÈÏÕÌÄ ÂÅ ÎÏÔÅÄ ÔÈÁÔ ÓÏÍÅ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÁÒÅ ÒÅÌÁÔÅÄ ÔÏ ÄÅÍÁÎÄÓȟ ÌÉËÅ ÅȢÇȢ Ȱ&ÁÉÌÕÒÅ ÔÏ ÓÔÁÒÔȾÓÔÏÐȾ
open/close/connect/disconnect on demand”. Equipment classes where such failures modes are relevant 
ÍÁÙ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ÓÕÂÊÅÃÔÓ ÔÏ ÁÎÁÌÙÓÅÓ ×ÉÔÈ ÃÙÃÌÅ ÏÒ ÄÅÍÁÎÄ ÂÁÓÅÄ ÍÏÄÅÌÓȟ ÒÁÔÈÅÒ ÔÈÁÎ ÔÉÍÅ ÂÁÓÅÄ 
models. However, the occurrence of the failure mode alone is not enough to determine which model is 
ÂÅÔÔÅÒȢ ! ÖÁÌÖÅ ÆÁÉÌÕÒÅ ÍÁÙ ÈÁÖÅ ÂÅÅÎ ÒÅÃÏÒÄÅÄ ×ÉÔÈ ÔÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅ Ȱ&ÁÉÌÕÒÅ ÔÏ ÏÐÅÎ ÏÎ ÄÅÍÁÎÄȱȢ )Î 
ÔÈÉÓ ÃÁÓÅȟ ÏÎÅ ÐÏÓÓÉÂÉÌÉÔÙ ÉÓ ÔÈÁÔ ÉÔ ÆÁÉÌÅÄ ÔÏ ÏÐÅÎ ÄÕÅ ÔÏ ÄÅÍÁÎÄȟ ÂÅÃÁÕÓÅ ÏÐÅÎÉÎÇ ÔÈÅ ÖÁÌÖÅ ÆÒÅÑÕÅÎÔÌÙ 
ÉÎ ÔÈÅ ÐÁÓÔ ÈÁÓ ÉÎÄÕÃÅÄ ÇÒÁÄÕÁÌ ×ÅÁÒ ÕÎÔÉÌ ÉÔ ÆÁÉÌÓȢ !ÎÏÔÈÅÒ ÐÏÓÓÉÂÉÌÉÔÙ ÉÓ ÔÈÁÔ ÉÔ ÈÁÓ ÎÏÔ ÂÅÅÎ ÏÐÅÎÅÄ 
ÆÒÅÑÕÅÎÔÌÙ ÉÎ ÔÈÅ ÐÁÓÔ ÁÎÄ ÃÏÒÒÏÄÅÄ ÏÖÅÒ ÔÉÍÅ ÉÎ ÃÌÏÓÅÄ ÐÏÓÉÔÉÏÎȢ 5ÐÏÎ ÏÐÅÎÉÎÇȟ Á ÈÉÄÄÅÎ ÆÁÉÌÕÒÅ ÉÓ 
detected.

4ÈÅÓÅ Ô×Ï ÓÃÅÎÁÒÉÏÓ ÁÒÅ ÖÅÒÙ ÄÉÆÆÅÒÅÎÔȟ ÂÕÔ ×ÉÌÌ ÔÙÐÉÃÁÌÌÙ ÂÅ ÄÅÎÏÔÅÄ ×ÉÔÈ ÔÈÅ ÓÁÍÅ &ÁÉÌÕÒÅ ÍÏÄÅ 
and the same Detection method (on demand). The difference between failure on demand and due to 
ÄÅÍÁÎÄ ÉÎ ÔÈÉÓ ÃÁÓÅ ÉÓ ÏÎÌÙ ÓÅÅÎ ÂÙ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍÓȟ ×ÈÉÃÈ ÁÒÅ ×ÅÁÒ ÁÎÄ ÃÏÒÒÏÓÉÏÎȟ 
ÒÅÓÐÅÃÔÉÖÅÌÙȢ $ÅÐÅÎÄÉÎÇ ÏÎ ×ÈÉÃÈ ÉÓ ÔÈÅ ÄÏÍÉÎÁÎÔ ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍȟ ÔÈÅ ÖÁÌÖÅ ÒÅÌÉÁÂÉÌÉÔÙ ÉÓ ÅØÐÒÅÓÓÅÄ 
ÉÎ ÔÅÒÍÓ ÏÆ ÅÉÔÈÅÒ ÔÉÍÅ ÏÒ ÎÕÍÂÅÒ ÏÆ ÃÙÃÌÅÓ ÉÎ ÔÈÉÓ ÃÁÓÅȢ

)Î ÇÅÎÅÒÁÌȟ $ÒÉÌÌÉÎÇȟ 7ÅÌÌ ÃÏÍÐÌÅÔÉÏÎ ÁÎÄ 7ÅÌÌ ÉÎÔÅÒÖÅÎÔÉÏÎ ÅÑÕÉÐÍÅÎÔ ÁÒÅ ÂÙ ÎÁÔÕÒÅ ÍÏÒÅ ÄÅÍÁÎÄ 
ÄÅÐÅÎÄÅÎÔ ÔÈÁÎ ÔÉÍÅ ÄÅÐÅÎÄÅÎÔȢ /ÔÈÅÒ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÉÎ ÔÈÁÔ ÃÁÔÅÇÏÒÙ ÍÁÙ ÉÎÃÌÕÄÅ #ÒÁÎÅÓȟ ,ÏÁÄÉÎÇ 
ÁÒÍÓȟ 7ÉÎÃÈÅÓȟ -ÉØÅÒÓ ÁÎÄ ÐÏÓÓÉÂÌÙ 6ÁÌÖÅÓ ÁÓ ÍÅÎÔÉÏÎÅÄ ÁÂÏÖÅȢ

C.4 Maintainability

C.4.1 General

3ÅÖÅÒÁÌ ÎÏÒÍÁÌÉÚÅÄ ÄÅПÉÎÉÔÉÏÎÓ ÏÆ ÔÈÅ ÃÏÎÃÅÐÔ ÏÆ ȰÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȱ ÅØÉÓÔ ÉÎ ÎÏÒÍÁÌÉÚÁÔÉÏÎ ÄÏÃÕÍÅÎÔÓ 
ɉÓÅÅ ÁÌÓÏ σȢτχɊȟ ÓÐÅÃÉПÉÃÁÌÌÙ

ɂ ÁÂÉÌÉÔÙȟ ÕÎÄÅÒ ÇÉÖÅÎ ÃÏÎÄÉÔÉÏÎÓȟ ÏÆ ÁÎ ÉÔÅÍ ÔÏ ÂÅ ÍÁÉÎÔÁÉÎÅÄ ÉÎ ÏÒ ÒÅÓÔÏÒÅÄ ÔÏȟ ÏÖÅÒ Á ÇÉÖÅÎ ÐÅÒÉÏÄ 
of time, a state where it is able to perform its function when the maintenance is achieved under 
ÐÒÅÓÃÒÉÂÅÄ ÃÏÎÄÉÔÉÏÎÓȟ ÐÒÏÃÅÄÕÒÅÓ ÁÎÄ ÍÅÁÎÓȠ

ɂ ÍÅÁÓÕÒÅ ÏÆ ÔÈÅ ÁÂÉÌÉÔÙ ÏÆ ÁÎ ÉÔÅÍ ÔÏ ÂÅ ÍÁÉÎÔÁÉÎÅÄ ÉÎ ÏÒ ÒÅÓÔÏÒÅÄ ÉÎ ÓÐÅÃÉПÉÅÄ ÃÏÎÄÉÔÉÏÎÓ ×ÈÅÎ ÔÈÅ 
ÍÁÉÎÔÅÎÁÎÃÅ ÉÓ ÁÃÈÉÅÖÅÄ ÂÙ ÐÅÒÓÏÎÎÅÌ ×ÉÔÈ Á ÓÐÅÃÉПÉÅÄ ÌÅÖÅÌ ÏÆ ÓËÉÌÌ ÁÎÄ ÕÓÉÎÇ ÐÒÅÓÃÒÉÂÅÄ ÐÒÏÃÅÄÕÒÅÓ 
and resources at all the prescribed levels of maintenance and repair.

C.4.2 Mathematical meaning

C.4.2.1 Maintainability concepts

4ÈÅÒÅ ÉÓ Á ÐÒÏÂÁÂÉÌÉÓÔÉÃ ÖÅÒÓÉÏÎ ÏÆ ȰÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȱȟ ÓÉÍÉÌÁÒ ÔÏ ÔÈÁÔ ÆÏÒ ÔÈÅ ÃÏÎÃÅÐÔÓ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ 
ÁÖÁÉÌÁÂÉÌÉÔÙȟ ÁÓ ÆÏÌÌÏ×Óȡ

ÐÒÏÂÁÂÉÌÉÔÙ ÔÈÁÔ ÁÎ ÉÔÅÍ ÃÁÎ ÂÅ ÒÅÓÔÏÒÅÄ ÔÏ Á ÃÏÎÄÉÔÉÏÎ ×ÉÔÈÉÎ Á ÐÒÅÓÃÒÉÂÅÄ ÐÅÒÉÏÄ ÏÆ ÔÉÍÅ ×ÈÅÎ 
ÍÁÉÎÔÅÎÁÎÃÅ ÉÓ ÐÅÒÆÏÒÍÅÄ ÂÙ ÐÅÒÓÏÎÎÅÌ ÈÁÖÉÎÇ ÓÐÅÃÉПÉÃ ÓËÉÌÌ ÌÅÖÅÌÓ ÕÓÉÎÇ ÐÒÅÓÃÒÉÂÅÄ ÐÒÏÃÅÄÕÒÅÓ ÁÎÄ 
resources.

3ÅÅ ÁÌÓÏ #ȢυȢυȢς ÒÅÇÁÒÄÉÎÇ ÔÈÅ ÕÓÅ ÏÆ ÄÏ×ÎÔÉÍÅ ÔÅÒÍÓ ÎÏÒÍÁÌÌÙ ÒÅÌÁÔÅÄ ÔÏ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅȟ 
i.e. mean time to restoration (MTTRes) and mean overall repairing time (MRT).

C.4.2.2 Maintainability performance

4ÈÉÓ ÉÓ Á ÐÒÏÂÁÂÉÌÉÔÙ ÍÅÔÈÏÄ ÔÏ ÍÅÁÓÕÒÅ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅȟ ÉÎ ÁÄÄÉÔÉÏÎ ÔÏ ÍÁÎÙ ÏÔÈÅÒ 
indicators.
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4ÈÅ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȟ M(tɊȟ ÃÁÎ ÂÅ ÅØÐÒÅÓÓÅÄ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢτρɊȡ

M t P t( ) = ≤( )RT  (C.41)

where

RT ÉÓ ÔÈÅ ÁÃÔÉÖÅ ÔÉÍÅ ÔÏ ÒÅÐÁÉÒ ÉÔÅÍ 3ȟ ÉȢÅȢ ÔÈÅ ÔÉÍÅ ÆÒÏÍ ÆÁÉÌÕÒÅ ÄÅÔÅÃÔÉÏÎ ÔÏ ÒÅÓÔÏÒÁÔÉÏÎȠ

Pɉ24 Ѕ t) ÉÓ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÔÈÁÔ 24 ÉÓ ÌÅÓÓ ÔÈÁÎ ÔÉÍÅ t.

Therefore, M(tɊ ÉÓ ÔÈÅ ÃÕÍÕÌÁÔÉÖÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÆÕÎÃÔÉÏÎ ɉ#$&Ɋ ÏÆ ÔÈÅ 24Ó ÏÆ ÉÔÅÍ 3Ȣ "Ù ÄÅПÉÎÉÔÉÏÎ ÏÆ ÔÈÅ 
CDFs, M(tɊ ÉÓ Á ÎÏÎȤÄÅÃÒÅÁÓÉÎÇ ÆÕÎÃÔÉÏÎ ÖÁÒÙÉÎÇ ÆÒÏÍ π ÔÏ ρ ÁÓ t ÖÁÒÉÅÓ ÆÒÏÍ π ÔÏ ÉÎПÉÎÉÔÙȢ 4ÈÁÔ ÍÅÁÎÓ 
ÁÎÙ ÒÅÐÁÉÒÁÂÌÅ ÉÔÅÍ ÉÓ ÌÉËÅÌÙ ÔÏ ÂÅ ÒÅÐÁÉÒÅÄ ɉÒÅÓÔÏÒÅÄɊ ÉÆ ×Å ×ÁÉÔ ÌÏÎÇ ÅÎÏÕÇÈȢ

!Ó Á ÐÒÏÐÅÒÔÙ ÏÆ ÔÈÅ #$&ȟ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÏ ÅØÐÒÅÓÓ M(tɊ ÂÙ ÕÓÉÎÇ ÔÈÅ ȰÈÁÚÁÒÄ ÒÁÔÅȱ ÏÆ ÔÈÅ ÄÉÓÔÒÉÂÕÔÉÏÎȟ 
×ÈÉÃÈȟ ÉÎ ÔÈÉÓ ÃÁÓÅȟ ÉÓ ÔÈÅ ÓÏȤÃÁÌÌÅÄ ȰÒÅÐÁÉÒ ÒÁÔÅȱ ʈ(t).

7ÈÅÎ ÔÈÉÓ ÒÁÔÅ ÉÓ ÃÏÎÓÔÁÎÔȟ ×Å ÏÂÔÁÉÎ ÔÈÅ ÃÌÁÓÓÉÃÁÌ ÆÏÒÍÕÌÁ ÆÏÒ ÔÈÅ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȟ M(t), given in 
Formula (C.42):

M t t( ) = − − ⋅( )1 exp µ  (C.42)

where ʈ is the so-called repair rate, which is equivalent to the hazard rate and which is designated 
MTTRes.

.ÏÔÅ ÔÈÁÔȟ ÄÅÐÅÎÄÉÎÇ ÏÎ ×ÈÁÔ ×Å ÁÃÔÕÁÌÌÙ ×ÁÎÔ ÔÏ ÅÖÁÌÕÁÔÅȟ ÔÈÅ ×ÈÏÌÅ ÄÏ×Î ÔÉÍÅȟ Á ÐÁÒÔ ÏÆ ÉÔ ÏÒ ÏÎÌÙ ÔÈÅ 
active maintenance time can be used as RT in Formula (C.41).

C.4.2.3 Repair rate

The repair rate, ʈȟ ÉÓ Á ÒÅÌÉÁÂÉÌÉÔÙ ÐÁÒÁÍÅÔÅÒ ÔÈÁÔ ÁÌÌÏ×Ó ÔÈÅ ÅÖÁÌÕÁÔÉÏÎ ÏÆ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÔÈÁÔ ÔÈÅ 
ÉÔÅÍ ÉÓ ÒÅÐÁÉÒÅÄ ×ÉÔÈÉÎ Á ÃÅÒÔÁÉÎ ÄÅÌÁÙ ÁÆÔÅÒ ÈÁÖÉÎÇ ÆÁÉÌÅÄ ɉÔÈÉÓ ÉÓ ÔÈÅ ÐÒÏÂÁÂÉÌÉÓÔÉÃ ÖÅÒÓÉÏÎ ÏÆ ÔÈÅ 
ȰÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȱ ÏÆ ÔÈÅ ÉÔÅÍɊȢ

4ÈÉÓ ÐÁÒÁÍÅÔÅÒ ÐÌÁÙÓ Á ÒÏÌÅ ÆÏÒ ÔÈÅ 42 ɉÔÉÍÅ ÔÏ ÒÅÐÁÉÒɊ ÁÎÁÌÏÇÏÕÓ ÔÏ ÔÈÁÔ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅ ÒÁÔÅ ÆÏÒ ÔÈÅ 44& 
(time to failure).

4ÈÅ ÅÓÔÉÍÁÔÅ ÉÓ ÇÉÖÅÎ ÂÙ &ÏÒÍÕÌÁ ɉ#ȢτσɊȡ

µ = =
∑

n

RT MRT
i

1  (C.43)

where

n ÉÓ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÒÅÐÁÉÒÓȠ

RTi is the length of the ith repair

MRT is the mean overall repairing time.

!ÌÌ ÄÁÔÁ ÃÁÎ ÂÅ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ ÔÈÅ ПÉÅÌÄȢ

 

© ISO 2016 – All rights reserved 221Copyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)

4ÈÉÓ ÐÁÒÁÍÅÔÅÒ ÃÁÎ ÂÅ ÕÓÅÄ ÔÏ ÅÖÁÌÕÁÔÅ ÔÈÅ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÉÔÅÍ ÕÓÉÎÇ ÁÎ ÅØÐÏÎÅÎÔÉÁÌ ÌÁ× ÁÓ 
given in Formula (C.44):

M t t( ) = − − ⋅( )1 exp µ  (C.44)

More sophisticated probabilistic laws are often used for modelling repairs. In these cases, the repair 
rate becomes a non-constant ʈ(t) and the simple estimate in Formula (C.44) no longer applies. For 
ÅØÁÍÐÌÅȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÔÁËÅ ÉÎÔÏ ÃÏÎÓÉÄÅÒÁÔÉÏÎ ÔÈÅ ÌÅÎÇÔÈ ÏÆ ÔÈÅ ÖÁÒÉÏÕÓ 24is in order to evaluate the 
parameter of a log-normal law.

C.4.2.4 Measures and estimates

!Î ÉÎÄÉÃÁÔÏÒ ÏÆ ÔÈÅ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅ ÉÓ ÔÈÅ -24 ɉÍÅÁÎ ÏÖÅÒÁÌÌ ÒÅÐÁÉÒÉÎÇ ÔÉÍÅɊ ÏÆ ÔÈÅ 
concerned item. This MRT is the part of the mean down time (MDT) due to the repair itself. It can be 
ÅÓÔÉÍÁÔÅÄ ÆÒÏÍ ÔÈÅ ÓÕÍ ÏÆ ÔÈÅ ÏÂÓÅÒÖÅÄ ȰÔÉÍÅÓ ÔÏ ÒÅÐÁÉÒȱ ɉÆÒÏÍ ÄÁÔÁ ÆÅÅÄÂÁÃËɊ ÄÉÖÉÄÅÄ ÂÙ ÔÈÅ ÎÕÍÂÅÒ 
of repairs, as given in Formula (C.45):

MRT
RT

= ∑ i
n

 (C.45)

./4% 7ÈÅÎ ÔÈÅ ÁÎÁÌÙÔÉÃÁÌ ÆÏÒÍ ÏÆ M(t) is known or has been chosen, a link can be made between the 
ÐÁÒÁÍÅÔÅÒÓ ÏÆ ÔÈÅ ÅØÐÏÎÅÎÔÉÁÌ ÌÁ× ÁÎÄ ÔÈÅ -24Ó ÅÓÔÉÍÁÔÅÄ ÆÒÏÍ ÔÈÅ ПÉÅÌÄȢ

The estimation in the classical case, when Formula (C.44) holds and when ʈȟ ÔÈÅ ÓÏȤÃÁÌÌÅÄ ȰÒÅÐÁÉÒ 
ÒÁÔÅȟȱ ÉÓ ÃÏÎÓÔÁÎÔȟ ÉÓ ÅÁÓÙȢ !Ó ÔÈÅ ÁÍÏÕÎÔ ÏÆ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÉÎÃÒÅÁÓÅÓȟ ÔÈÅ ÅÓÔÉÍÁÔÉÏÎ ÂÅÃÏÍÅÓ ÃÌÏÓÅÒ ÁÎÄ 
closer to the true mathematical values. The uncertainties can be managed through classical statistical 
ÁÎÁÌÙÓÅÓȢ

&ÏÒ ÍÏÒÅ ÃÏÍÐÌÉÃÁÔÅÄ ÒÅÐÁÉÒ ÌÁ×Ó ɉÅȢÇȢ ÌÏÇȤÎÏÒÍÁÌɊȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÔÁËÅ ÉÎÔÏ ÃÏÎÓÉÄÅÒÁÔÉÏÎ ÔÈÅ ÌÅÎÇÔÈ 
ÏÆ ÔÈÅ ÖÁÒÉÏÕÓ ÏÂÓÅÒÖÅÄ 44&Ó ÁÎÄ ÔÏ ÄÏ Á ÓÔÁÔÉÓÔÉÃÁÌ ПÉÔÔÉÎÇȢ

7ÈÅÎ ÐÌÁÎÎÉÎÇ ÔÏ ÃÏÌÌÅÃÔ ÄÁÔÁ ɉÓÅÅ χȢρȢςɊȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÃÏÎÓÉÄÅÒ ÔÈÅ ÖÁÒÉÏÕÓ ÍÅÔÈÏÄÓ ÏÆ ÒÅÃÏÒÄÉÎÇ 
down times (see Table 4 in this International Standards, and also Figures 5 to 7 in ISO/TR 12489:2013) 
and the appropriate parts of the down time to be included need to be chosen. Depending on what is 
done, several parts of the down time can be included within the MRT.

C.4.3 Maintainability — Intrinsic and extrinsic factors

&ÏÒ ÃÏÍÐÁÒÉÓÏÎ ÐÕÒÐÏÓÅÓȟ ÉÔ ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÉÄÅÎÔÉÆÙ ×ÈÁÔ ÉÓ ÉÎÔÒÉÎÓÉÃ ɉÏÎÌÙ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÉÔÅÍɊ ÁÎÄ 
ÅØÔÒÉÎÓÉÃ ɉÃÏÎÔÅØÔȤÄÅÐÅÎÄÅÎÔɊ ÉÎ ÔÈÅ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÏÆ ÓÉÎÇÌÅ ÉÔÅÍÓȢ

ɂ )ÎÔÒÉÎÓÉÃ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÃÏÎÓÉÄÅÒÓ ÏÎÌÙ ÔÈÅ ÂÕÉÌÔȤÉÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÄÅÓÉÇÎÅÄ ÔÏ ÈÅÌÐ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ 
of an item.

ɂ %ØÔÒÉÎÓÉÃ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÃÏÎÓÉÄÅÒÓ ÁÌÌ ÔÈÁÔ ÉÓ ÃÏÎÔÅØÔȤÄÅÐÅÎÄÅÎÔȡ ÌÏÇÉÓÔÉÃÓȟ ÓÕÐÐÏÒÔȟ ÔÁÓË 
organisation, isolation, de-isolation.

Ȱ%ØÔÒÉÎÓÉÃȱ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÃÈÁÎÇÅÓ ÆÒÏÍ ÓÉÔÅ ÔÏ ÓÉÔÅ ×ÈÉÌÅ ȰÉÎÔÒÉÎÓÉÃȱ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÄÏÅÓ ÎÏÔȢ &ÏÒ 
ÒÅÌÉÁÂÉÌÉÔÙ ÓÔÕÄÉÅÓȟ ÉÔ ÉÓ ÖÅÒÙ ÉÍÐÏÒÔÁÎÔ ÔÏ ÂÅ ÁÂÌÅ ÔÏ ÁÎÁÌÙÓÅ ÁÎÄ ÍÏÄÅÌ ÓÅÐÁÒÁÔÅÌÙ ÔÈÅÓÅ Ô×Ï ÄÅПÉÎÉÔÉÏÎÓ 
ÏÆ ÔÈÅ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȢ

&ÏÒ ÃÏÍÐÁÒÉÓÏÎ ÐÕÒÐÏÓÅÓȟ ÉÔ ÉÓ ÕÓÅÆÕÌ ÔÏ ÂÅ ÁÂÌÅ ÔÏ ÉÄÅÎÔÉÆÙ ÔÈÏÓÅ ÆÁÃÔÏÒÓ ÏÆ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÔÈÁÔ 
ÒÅÌÁÔÅ ÏÎÌÙ ÔÏ ÔÈÅ ÉÔÅÍ ÉÔÓÅÌÆȟ ÅȢÇȢ ÌÕÂÒÉÃÁÔÉÏÎ ÏÒ ÅÁÓÅ ÏÆ ÄÉÓÍÁÎÔÌÉÎÇȟ ×ÈÉÃÈ ÃÁÎ ÂÅ ÃÁÌÌÅÄ ÉÎÔÒÉÎÓÉÃ 
ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȟ ÁÎÄ ÔÈÏÓÅ ÒÅÌÁÔÅÄ ÔÏ ÉÔÓ ÌÏÃÁÔÉÏÎȟ ÅȢÇȢ ÌÏÇÉÓÔÉÃÓȟ ÓÕÐÐÏÒÔȟ ÔÁÓË ÏÒÇÁÎÉÓÁÔÉÏÎȟ ÉÓÏÌÁÔÉÏÎȟ ÄÅȤ
ÉÓÏÌÁÔÉÏÎȟ ×ÈÉÃÈ ÃÁÎ ÂÅ ÃÁÌÌÅÄ ÅØÔÒÉÎÓÉÃ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙȢ
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C.4.4 Procedure for compiling data records for maintainability

7ÈÅÎ ÐÌÁÎÎÉÎÇ ÔÏ ÃÏÌÌÅÃÔ ÍÅÁÓÕÒÅÓ ÁÎÄ ÅÓÔÉÍÁÔÅÓ ÏÆ ÆÁÉÌÕÒÅ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ɉÓÅÅ χȢρȢςɊȟ ÃÈÏÏÓÅ 
appropriate measures from C.5 for the information required.

C.5 “Mean time” interpretations

C.5.1 Principle

4ÈÅ ÍÅÁÎ ÔÉÍÅ ÄÕÒÉÎÇ ×ÈÉÃÈ ÔÈÅ ÉÔÅÍ ÉÓ ÉÎ ÃÅÒÔÁÉÎ ÓÔÁÔÅÓ ÃÁÎ ÂÅ ÍÅÁÓÕÒÅÄ ÂÙ ÕÓÅ ÏÆ ÍÅÁÎ ÄÏ×Î ÔÉÍÅȟ 
mean time between failures, mean time to failure, mean time to repair, mean up time, etc. Mean values 
are a good approximation when limited data are available or when there is no clear trend in the data. 
However, if there is a trend, as there often is, in maintenance data, e.g. increasing hazard rate (wear-
ÏÕÔɊ ÏÒ ÄÅÃÒÅÁÓÉÎÇ ÈÁÚÁÒÄ ÒÁÔÅ ɉȰÒÕÎ ÉÎȱɊȟ ÍÅÁÎ ÖÁÌÕÅÓ ÃÁÎ ÂÅ ÍÉÓÌÅÁÄÉÎÇ ÁÎÄ ÃÁÎ ÒÅÓÕÌÔ ÉÎ ÉÎÃÏÒÒÅÃÔ 
decisions.

C.5.2 Mean down time (MDT)

Mean down time is formulated as the mean time during which the item is in its down state. See 
ÄÅПÉÎÉÔÉÏÎ ÏÆ ÄÏ×Î ÓÔÁÔÅ ÉÎ σȢρυȢ

4ÈÉÓ ÉÎÃÌÕÄÅÓ ÁÌÌ ÔÈÅ ÄÅÌÁÙÓ ÂÅÔ×ÅÅÎ ÔÈÅ ÆÁÉÌÕÒÅ ÁÎÄ ÔÈÅ ÒÅÓÔÏÒÁÔÉÏÎ ÏÆ ÔÈÅ ÆÕÎÃÔÉÏÎ ÏÆ ÔÈÅ ÃÏÎÃÅÒÎÅÄ 
ÉÔÅÍȡ ÄÅÔÅÃÔÉÏÎȟ ÓÐÁÒÅ ÐÁÒÔÓȟ ÌÏÇÉÓÔÉÃÓȟ ÓÔÁÎÄȤÂÙȟ ÍÁÉÎÔÅÎÁÎÃÅ ÐÏÌÉÃÙȟ ÁÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅȟ ÒÅȤ
instatement, etc.

This is not an intrinsic parameter, as it depends on the context within which the item is used.

4ÈÅÒÅÆÏÒÅȟ ÏÎÌÙ Á ÓÐÅÃÉПÉÃ ÐÁÒÔ ÏÆ ÔÈÉÓ ÄÏ×Î ÔÉÍÅ ÃÁÎ ÂÅ ÏÆ ÉÎÔÅÒÅÓÔ ÔÏ ÁÎ ÁÎÁÌÙÓÔ ÐÅÒÆÏÒÍÉÎÇ Á ÒÅÌÉÁÂÉÌÉÔÙ 
ÓÔÕÄÙ ɉÉȢÅȢ -442ÅÓɊȢ 3ÅÅ ÁÌÓÏ &ÉÇÕÒÅ τ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ ÁÎÄ ÁÌÓÏ &ÉÇÕÒÅ υ ÔÏ χ ÉÎ )3/Ⱦ42 
12489:2013.

C.5.3 Mean elapsed time between failures (METBF)

3ÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ σȢφπȢ

C.5.3.1 Mathematics of METBF

The general expression for the mean elapsed time between failures, METBF, can be expressed as given 
in Formula (C.46):

METBF = MUT + MDT (C.46)

where

MUT ÉÓ ÔÈÅ ÍÅÁÎ ÕÐ ÔÉÍÅȠ

MDT is the mean down time.

which, in simple cases, can be expressed as given in Formula (C.47):

METBF = MTTF + MTTRes (C.47)

where

MTTF ÉÓ ÔÈÅ ÍÅÁÎ ÔÉÍÅ ÔÏ ÆÁÉÌÕÒÅȠ

MTTRes is the mean time to restoration.
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Like the MDT, this is not an intrinsic parameter, but depends on the context within which the item is used.

C.5.3.2 Uses for METBF

METBFs are calculated and used for different purposes (for item and equipment, service, site, etc.). 
4ÈÅ ȰÉÔÅÍȱ ÁÎÄ ȰÅÑÕÉÐÍÅÎÔȱ ÁÒÅ ÏÆ ÉÎÔÅÒÅÓÔ ÍÁÉÎÌÙ ÔÏ ÒÅÌÉÁÂÉÌÉÔÙ ÅÎÇÉÎÅÅÒÓ ÁÎÄ ÔÈÅ ÏÔÈÅÒÓ ÔÏ ÔÈÅ 
maintenance people.

C.5.4 Mean time to failure (MTTF)

3ÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ σȢφςȢ

C.5.4.1 Mathematics of MTTF

This parameter, mean time to fail, MTTF, is linked to the failure rate, ʇȟ ÏÆ ÔÈÅ ÃÏÎÃÅÒÎÅÄ ÉÔÅÍ ÂÙ 
Formula (C.48):

MTTF = 1 / λ  (C.48)

where ʇ ÉÓ ÔÈÅ ÆÁÉÌÕÒÅ ÒÁÔÅȟ ÁÎÄ ÉÓ ÖÁÌÉÄ ÏÎÌÙ ÆÏÒ ÃÏÎÓÔÁÎÔ ÆÁÉÌÕÒÅ ÒÁÔÅÓȢ

C.5.4.2 Use of MTTF

2ÉÇÏÒÏÕÓÌÙȟ ÔÈÉÓ ÐÁÒÁÍÅÔÅÒ ÃÏÎÃÅÒÎÓ ÏÎÌÙ ÔÈÅ ПÉÒÓÔ ÆÁÉÌÕÒÅ ÏÆ Á ÎÅ× ÉÔÅÍ ÂÅÆÏÒÅ ÁÎÙ ÍÁÉÎÔÅÎÁÎÃÅ ÔÁÓË 
ÈÁÓ ÂÅÅÎ ÐÅÒÆÏÒÍÅÄȢ )Æ ÔÈÅ ÒÅÐÁÉÒ ÉÓ ÐÅÒÆÅÃÔȟ ÉȢÅȢ ÔÈÅ ÒÅÐÁÉÒÅÄ ÉÔÅÍ ÉÓ ȰÁÓ ÇÏÏÄ ÁÓ ÎÅ×ȱȟ -44& ÉÓ ÅØÁÃÔÌÙ 
the same as MUT.

Take care to understand this term and be aware that in practice, MTTF and MUT are often confused 
ɉÓÅÅ ÄÅПÉÎÉÔÉÏÎ ÏÆ -54ɊȢ 3ÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎÓ ÏÆ ÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙ ÁÎÄ ÆÁÉÌÕÒÅ ÒÁÔÅ ɉÉÎ #ÌÁÕÓÅ σɊȟ ×ÈÉÃÈ ÁÒÅ 
similar terms often used to describe the occurrence of failures.

./4% -44& ÉÓ ÎÏÒÍÁÌÌÙ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÔÈÅ ÁÓÓÕÍÐÔÉÏÎ ÏÆ ÁÎ ÅØÐÏÎÅÎÔÉÁÌ ÄÉÓÔÒÉÂÕÔÉÏÎ ɉÅȢÇȢ Á ÃÏÎÓÔÁÎÔ 
hazard rate). MTTF is also used for other distributions as, for example, the normal distribution or the Weibull 
ÄÉÓÔÒÉÂÕÔÉÏÎȢ &ÏÒÍÕÌÁÓ ɉ#ȢτφɊ ÔÏ ɉ#ȢτψɊ ÁÒÅ ÖÁÌÉÄ ÏÎÌÙ ÆÏÒ ÔÈÅ ÁÓÓÕÍÐÔÉÏÎ ÏÆ ÁÎ ÅØÐÏÎÅÎÔÉÁÌ ÄÉÓÔÒÉÂÕÔÉÏÎ ÆÏÒ ÂÏÔÈ 
METBF and MTTF. Further, it is a prerequisite that all the time is measured in the same time dimension (global or 
local time).

C.5.5 Mean overall repairing time (MRT)

3ÅÅ ÄÅПÉÎÉÔÉÏÎÓ ÏÆ ÔÈÅ ÍÅÁÎ ÏÖÅÒÁÌÌ ÒÅÐÁÉÒÉÎÇ ÔÉÍÅ ɉ-24Ɋ ÉÎ σȢφρȢ

C.5.5.1 Mathematics of MRT

This parameter, mean overall repairing time, MRT, is linked to the repair rate, ʈ, of the concerned item 
ÂÙ &ÏÒÍÕÌÁ ɉ#ȢτωɊȡ

MRT = 1 / µ  (C.49)

Where ʈ is the repair rate.

C.5.5.2 Uses of MRT

4ÈÅ ÎÁÍÅ -24 ÉÓ ÇÅÎÅÒÁÌÌÙ ÒÅÌÁÔÅÄ ÏÎÌÙ ÔÏ ÔÈÅ ÁÃÔÉÖÅ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅ ÔÈÁÔ ÉÓ Á ÐÁÒÔ ÏÆ ÔÈÅ 
ÄÏ×Î ÔÉÍÅȟ ÂÕÔ ÄÅÐÅÎÄÉÎÇ ÏÎ ÔÈÅ ÓÔÕÄÙȟ ÉÔ ÃÁÎ ÒÁÎÇÅ ÆÒÏÍ ÔÈÅ ÁÃÔÉÖÅ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅ ÔÏ 
ÔÈÅ ×ÈÏÌÅ ÄÏ×Î ÔÉÍÅȢ )Î ÔÈÁÔ ÃÁÓÅ ȰÒÅÓÔÏÒÁÔÉÏÎȱ ÃÁÎ ÂÅ ÕÓÅÄ ÉÎÓÔÅÁÄ ÏÆ ȰÒÅÐÁÉÒȱȢ )Î ÔÈÅ ÇÅÎÅÒÁÌ ÃÁÓÅȟ 
ÈÏ×ÅÖÅÒȟ ȰÄÏ×Î ÔÉÍÅȱ ÉÓ ÇÒÅÁÔÅÒ ÔÈÁÎ ȰÁÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅȱȢ 3ÅÅ ÁÌÓÏ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅ 
υȟ ÁÎÄ σȢρȢσρ ɉ-ÅÁÎ ÔÉÍÅ ÔÏ ÒÅÐÁÉÒȠ -442Ɋȟ σȢρȢσς ɉÍÅÁÎ ÔÉÍÅ ÔÏ ÒÅÓÔÏÒÁÔÉÏÎȠ -442ÅÓɊȟ σȢρȢσσ ɉÍÅÁÎ 
ÏÖÅÒÁÌÌ ÒÅÐÁÉÒÉÎÇ ÔÉÍÅȠ -24Ɋ ÁÎÄ σȢρȢστ ɉÍÅÁÎ ÁÃÔÉÖÅ ÒÅÐÁÉÒ ÔÉÍÅȠ -!24ɊȢ
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If preventive maintenance is also included in addition to the corrective maintenance (repair) dealt 
with above, the mean time to maintain, MTTM, expressed in hours, can be calculated as given in 
Formula (C.50):

MTTM

    

  

=
⋅ ) + ⋅( )

+( )
(t M t M

M M

mc c mp p

c p

 (C.50)

where

tmc ÉÓ ÔÈÅ ÔÏÔÁÌ ÅÌÁÐÓÅÄ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÏÒ ÒÅÐÁÉÒ ÔÉÍÅȟ ÅØÐÒÅÓÓÅÄ ÉÎ ÃÁÌÅÎÄÁÒ ÈÏÕÒÓȠ

tmp ÉÓ ÔÈÅ ÔÏÔÁÌ ÅÌÁÐÓÅÄ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÔÉÍÅȟ ÅØÐÒÅÓÓÅÄ ÉÎ ÃÁÌÅÎÄÁÒ ÈÏÕÒÓȠ

Mc ÉÓ ÔÈÅ ÔÏÔÁÌ ÎÕÍÂÅÒ ÏÆ ÃÏÒÒÅÃÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÏÎÓ ɉÒÅÐÁÉÒÓɊȠ

Mp is the total number of preventive maintenance actions.

C.5.6 Mean up time (MUT)

)Æ ÒÅÐÁÉÒÓ ÁÒÅ ȰÐÅÒÆÅÃÔȱȟ ÉȢÅȢ ÔÈÅ ÒÅÐÁÉÒÅÄ ÉÔÅÍ ÉÓ ȰÁÓ ÇÏÏÄ ÁÓ ÎÅ×ȟȱ -ÅÁÎ ÕÐ ÔÉÍÅ ɉ-54Ɋ ÉÓ ÅØÁÃÔÌÙ ÔÈÅ 
same as MTTF. If repair is not perfect, or for equipment comprised of parts that have been repaired and 
others that have never failed, MUT and MTTF are two different parameters (see also C.5.4).

C.5.7 Procedure for compiling data records for mean time

When planning to collect measures and estimates of mean time (see 7.1.2), choose appropriate measures 
from C.5 for the information.

C.6 Testing for hidden failures in safety systems

C.6.1 General principles

4ÈÅÒÅ ÁÒÅ Ô×Ï ÄÉÆÆÅÒÅÎÔ ÐÒÉÎÃÉÐÌÅÓ ÔÈÁÔ ÃÁÎ ÂÅ ÕÓÅÄ ÔÏ ÅÓÔÁÂÌÉÓÈ ÔÈÅ ÎÅÃÅÓÓÁÒÙ ÔÅÓÔ ÉÎÔÅÒÖÁÌ ÆÏÒ Á ÓÁÆÅÔÙ 
function with hidden failures:

ɂ ÒÅÑÕÉÒÅÄ ÁÖÁÉÌÁÂÉÌÉÔÙ

4ÈÉÓ ÁÐÐÒÏÁÃÈ ÉÓ ÂÁÓÅÄ ÏÎ Á ÒÉÓË ÁÎÁÌÙÓÉÓ ÆÏÒ ×ÈÉÃÈ ÓÏÍÅ ÁÂÓÏÌÕÔÅ ÒÉÓË ÁÃÃÅÐÔÁÎÃÅ ÃÒÉÔÅÒÉÁ ÈÁÖÅ 
ÂÅÅÎ ÅÓÔÁÂÌÉÓÈÅÄȢ %ÁÃÈ ÓÁÆÅÔÙ ÆÕÎÃÔÉÏÎ ÏÆ Á ÐÌÁÎÔȾÓÙÓÔÅÍȾÉÔÅÍ ÏÆ ÅÑÕÉÐÍÅÎÔ ÉÓ ÁÌÌÏÃÁÔÅÄ ÒÅÌÉÁÂÉÌÉÔÙ 
requirements based on this. This approach is in line with the standards IEC 61508:2010 (all parts) and 
IEC 61511:2016 (all parts).

ɂ ÃÏÓÔȤÂÅÎÅПÉÔ ÁÖÁÉÌÁÂÉÌÉÔÙ

5ÎÄÅÒ ÓÏÍÅ ÃÉÒÃÕÍÓÔÁÎÃÅÓȟ ÔÈÅ ÃÏÎÓÅÑÕÅÎÃÅ ÏÆ Á ÓÁÆÅÔÙȤÓÙÓÔÅÍ ÆÁÉÌÕÒÅ ÉÎ Á ÈÁÚÁÒÄÏÕÓ ÓÉÔÕÁÔÉÏÎ ÃÁÎ ÂÅ 
ÒÅÄÕÃÅÄ ÔÏ ÅÃÏÎÏÍÉÃ ÃÏÎÓÅÑÕÅÎÃÅÓ ÏÎÌÙȢ )Ô ÉÓȟ ÔÈÅÎȟ ÁÐÐÒÏÐÒÉÁÔÅ ÔÏ ÅÓÔÁÂÌÉÓÈ ÔÈÅ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ 
ÐÒÏÇÒÁÍÍÅ ÂÙ ÏÐÔÉÍÉÚÉÎÇ ÔÈÅ ÔÏÔÁÌ ÃÏÓÔÓ ÂÙ ×ÅÉÇÈÉÎÇ ÔÈÅ ÃÏÓÔ ÏÆ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÇÁÉÎÓÔ ÔÈÅ 
ÃÏÓÔ ÏÆ ÓÁÆÅÔÙȤÓÙÓÔÅÍ ÆÁÉÌÕÒÅȠ ÓÅÅ )3/ ρυφφσȡςπππȾςππρ ɉÁÌÌ ÐÁÒÔÓɊȢ

There is a need to collect data with regards to both failures occurred before the test (true hidden 
ÆÁÉÌÕÒÅÓɊȟ ÁÎÄ ÔÈÏÓÅ ÆÁÉÌÕÒÅÓ ÏÃÃÕÒÒÉÎÇ ÂÅÃÁÕÓÅ ÏÆ ÔÈÅ ÔÅÓÔ ɉÅȢÇȢ ÃÙÃÌÅ ÆÁÉÌÕÒÅȟ ÈÕÍÁÎ ÅÒÒÏÒȟ ÕÎÁÖÁÉÌÁÂÉÌÉÔÙ 
during test).

C.6.2 Required availability

4ÈÉÓ ÓÉÔÕÁÔÉÏÎ ÉÓ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÁÎ ÕÐÐÅÒ ÌÉÍÉÔȟ LPFDȟ ÔÈÁÔ ÔÈÅ ÁÖÅÒÁÇÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÈÉÄÄÅÎ ÆÁÉÌÕÒÅ 
ÏÂÓÅÒÖÅÄ ÏÎ ÄÅÍÁÎÄ ÉÓ ÎÏÔ ÁÌÌÏ×ÅÄ ÔÏ ÅØÃÅÅÄȢ 4ÈÅ ÎÅÃÅÓÓÁÒÙ ÔÅÓÔ ÉÎÔÅÒÖÁÌȟ ʐ, to achieve this can be 
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ÆÏÕÎÄ ÂÙ ÔÈÅ ÁÐÐÒÏØÉÍÁÔÉÏÎ ÉÎ &ÏÒÍÕÌÁ ɉ#ȢυρɊȢ 4ÈÉÓ ÆÏÒÍÕÌÁ ÁÓÓÕÍÅÓ ÔÈÁÔ ÔÅÓÔ ÈÁÖÅ ÎÏ ÄÅÔÒÉÍÅÎÔÁÌ 
effects (gamma, ɾ=0) and that MRT is negligible.

τ
λ

=
2L

PFD  (C.51)

where

LPFD ÉÓ ÔÈÅ ÕÐÐÅÒ ÁÃÃÅÐÔÅÄ ÌÉÍÉÔ ÆÏÒ ÁÖÅÒÁÇÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÆÁÉÌÕÒÅ ÏÎ ÄÅÍÁÎÄȠ

ʇ is the failure rate for on-demand failures.

4ÈÅ ÁÖÅÒÁÇÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÆÁÉÌÕÒÅ ÏÎ ÄÅÍÁÎÄ ÃÁÎ ÂÅ ÃÁÌÃÕÌÁÔÅÄ ÆÒÏÍ &ÏÒÍÕÌÁ ɉ#ȢυςɊȡ

PDF
avg

= + +λ
τ λ

µ
γ
µτ2

 (C.52)

where

ɾ ÉÓ ÔÈÅ ÃÙÃÌÅ ÆÁÉÌÕÒÅ ÒÁÔÅȠ

ʐ ÉÓ ÔÈÅ ÔÅÓÔ ÉÎÔÅÒÖÁÌ ÔÉÍÅȠ

ʈ is the repair rate.

The optimal test interval ʐopt can then be calculated as:

τ γ λ µopt = ⋅( )2 /  (C.53)

3ÅÅ )3/Ⱦ42 ρςτψωȡςπρσ ɉÅȢÇȢ σȢρȢρφɊ ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ ÏÎ ÁÖÁÉÌÁÂÉÌÉÔÙ ÃÁÌÃÕÌÁÔÉÏÎÓȢ

7ÈÅÎ ×Å ÕÓÅ ÔÈÅ ÔÅÒÍ ÃÏÓÔȤÂÅÎÅПÉÔ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ×Å ÁÒÅ ÃÏÎÓÉÄÅÒÉÎÇ Á ÓÁÆÅÔÙ ÓÙÓÔÅÍ ÃÌÁÓÓÉПÉÅÄ ÁÓ 3), ρ 
ÁÓ ÄÅПÉÎÅÄ ÉÎ )%# φρυπψȡςπρπ ɉÁÌÌ ÐÁÒÔÓɊȢ 4ÈÉÓ ÍÅÁÎÓ ÔÈÁÔ ÔÈÅÒÅ ÁÒÅ ÎÏ ÁÂÓÏÌÕÔÅ ÒÅÑÕÉÒÅÍÅÎÔÓ ×ÉÔÈ 
ÒÅÓÐÅÃÔ ÔÏ ÔÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÓÙÓÔÅÍȢ 3ÔÉÌÌȟ ÔÈÉÓ ÃÁÎ ÂÅ ÁÎ ÉÍÐÏÒÔÁÎÔ ÐÒÏÔÅÃÔÉÖÅ ÓÙÓÔÅÍ ×ÉÔÈ ÒÅÓÐÅÃÔ 
to potential economic loss. An example is a vibration trip on a pump that is supposed to stop the pump if 
ÔÈÅ ÖÉÂÒÁÔÉÏÎ ÅØÃÅÅÄÓ Á ÄÅПÉÎÅÄ ÌÅÖÅÌȢ )Æ ÔÈÅ ÖÉÂÒÁÔÉÏÎ ÔÒÉÐ ÆÁÉÌÓȟ ÔÈÅ ÍÁÔÅÒÉÁÌ ÄÁÍÁÇÅ ÔÏ ÔÈÅ ÐÕÍÐ ÃÁÎ ÂÅ 
ÓÉÇÎÉПÉÃÁÎÔȢ 4ÈÅ ÁÐÐÒÏÁÃÈ ÔÏ ÕÓÅ ÉÎ ÓÕÃÈ Á ÓÉÔÕÁÔÉÏÎ ÉÓ ÔÏ ÐÅÒÆÏÒÍ ÁÎ ÅÃÏÎÏÍÉÃ ÏÐÔÉÍÉÚÁÔÉÏÎ ×ÈÅÒÅ ÔÈÅ 
cost of testing is weighed against the expected cost related to failures.

-ÁÔÈÅÍÁÔÉÃÁÌÌÙȟ ÔÈÉÓ ÉÄÅÁ ÃÁÎ ÂÅ ÆÏÒÍÕÌÁÔÅÄ ÂÙ ÔÈÅ ÁÐÐÒÏØÉÍÁÔÉÏÎ ÉÎ &ÏÒÍÕÌÁ ɉ#ȢυτɊ ÆÏÒ ÔÏÔÁÌ 
expected cost:

E( )C f
C

T fto
m= ⋅ ⋅⋅

1

2
λ τ

τ
 (C.54)

where

E(CT) ÉÓ ÔÈÅ ÔÏÔÁÌ ÅØÐÅÃÔÅÄ ÃÏÓÔȠ

ʇfto ÉÓ ÔÈÅ ÁÖÅÒÁÇÅ ÆÁÉÌÕÒÅ ÒÁÔÅ ÆÏÒ ÆÁÉÌÕÒÅ ÍÏÄÅ ȰÆÁÉÌ ÔÏ ÏÐÅÒÁÔÅȱȠ

f ÉÓ ÔÈÅ ÆÒÅÑÕÅÎÃÙ ÏÆ ÅÖÅÎÔÓ ×ÈÅÎ ÔÈÅ ÓÁÆÅÔÙ ÓÙÓÔÅÍ ÉÓ ÓÕÐÐÏÓÅÄ ÔÏ ÂÅ ÁÃÔÉÖÁÔÅÄȠ

%8!-0,% &ÏÒ Á ПÉÒÅ ÁÌÁÒÍȟ f ÉÓ ÔÈÅ ÆÒÅÑÕÅÎÃÙ ÏÆ ПÉÒÅÓȢ
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Cf ÉÓ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅ ÉÎ ÃÏÓÔ ÂÅÔ×ÅÅÎ ÔÈÅ ÃÏÎÓÅÑÕÅÎÃÅÓ ÏÆ ÔÈÅ ÈÁÚÁÒÄÏÕÓ ÓÉÔÕÁÔÉÏÎ ×ÈÅÎ ÔÈÅ ÓÁÆÅÔÙ ÓÙÓÔÅÍ 
×ÏÒËÓ ÁÎÄ ×ÈÅÎ ÉÔ ÄÏÅÓ ÎÏÔ ×ÏÒËȠ

%8!-0,% &ÏÒ ÁÎ ÁÕÔÏÍÁÔÉÃ ПÉÒÅȤÅØÔÉÎÇÕÉÓÈÉÎÇ ÓÙÓÔÅÍȟ Cf is the difference in damage if the extinguishing 
ÓÙÓÔÅÍ ÉÓ ÁÕÔÏÍÁÔÉÃÁÌÌÙ ÁÃÔÉÖÁÔÅÄ ÏÒ ÎÏÔ ÉÎ ÃÁÓÅ ÏÆ Á ПÉÒÅȢ )Î ÍÁÎÙ ÃÁÓÅÓȟ ÉÔ ÉÓ ÒÅÑÕÉÒÅÄ ÔÏ ÐÅÒÆÏÒÍ Á ÃÏÁÒÓÅ ÒÉÓË 
ÁÎÁÌÙÓÉÓ ÔÏ ÅÓÔÉÍÁÔÅ CfȢ )Î ÔÈÅ ÃÁÓÅ ÏÆ Á ПÉÒÅȟ ÆÏÒ ÉÎÓÔÁÎÃÅȟ ÏÎÅ ÉÍÐÏÒÔÁÎÔ ÁÓÐÅÃÔ ÔÏ ÅÖÁÌÕÁÔÅ ÉÓ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ 
ÐÅÏÐÌÅ ÂÅÉÎÇ ÐÒÅÓÅÎÔ ÔÏ ÄÉÓÃÏÖÅÒ ÔÈÅ ПÉÒÅ ÁÎÄ ÂÅÉÎÇ ÁÂÌÅ ÔÏ ÍÁÎÕÁÌÌÙ ÁÃÔÉÖÁÔÅ ÔÈÅ ПÉÒÅ ÅØÔÉÎÇÕÉÓÈÉÎÇ ÅÑÕÉÐÍÅÎÔɊȢ

Cm ÉÓ ÔÈÅ ÃÏÓÔ ÏÆ ÅÁÃÈ ÐÒÅÖÅÎÔÉÖÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÙ ÏÒ ÔÅÓÔȠ

ʐ is the test interval.

4ÈÅ ÅÃÏÎÏÍÉÃ ÏÐÔÉÍÁÌ ÔÅÓÔ ÉÎÔÅÒÖÁÌ ÍÁÙ ÂÅ ÆÏÕÎÄ ÂÙ ПÉÎÄÉÎÇ ÔÈÅ ÄÅÒÉÖÁÔÉÖÅ ÏÆ ÔÈÅ ÔÏÔÁÌ ÅØÐÅÃÔÅÄ ÃÏÓÔ 
and setting it equal to zero as given in Formula (C.55):

τ λ= ⋅( )⋅2C f Cm fto f/  (C.55)

where the parameters are the same as those for Formula (C.54).

4ÈÅ ÃÏÓÔ ÏÆ ÔÈÅ ÓÈÕÔÄÏ×Î ÏÆ ÔÈÅ ÉÎÓÔÁÌÌÁÔÉÏÎ ×ÈÅÎ Á ÆÁÉÌÕÒÅ ÉÓ ÄÅÔÅÃÔÅÄ ÂÙ Á ÔÅÓÔ ÓÈÏÕÌÄ ÂÅ ÁÌÓÏ ÃÏÎÓÉÄÅÒÅÄȢ 
4ÈÅ ÃÏÓÔ ÏÆ ÓÈÕÔÄÏ×Î ÄÕÅ ÔÏ ÓÐÕÒÉÏÕÓ ÆÁÉÌÕÒÅ ÍÁÙ ÂÅ ÁÌÓÏ ÃÏÎÓÉÄÅÒÅÄȢ

C.6.4 Handling of uncertainty

4ÈÅ ÕÎÃÅÒÔÁÉÎÔÙ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÐÒÅÄÉÃÔÅÄ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÁÖÁÉÌÁÂÉÌÉÔÙ ÖÁÌÕÅÓ ÓÈÏÕÌÄ ÂÅ ÄÉÓÃÕÓÓÅÄȟ ÁÎÄ 
ÉÆ ÐÏÓÓÉÂÌÅȟ ÑÕÁÎÔÉПÉÅÄȢ 4ÈÅ ÑÕÁÎÔÉПÉÃÁÔÉÏÎ ÍÁÙ ÈÁÖÅ ÔÈÅ ÆÏÒÍ ÏÆ ÁÎ ÕÎÃÅÒÔÁÉÎÔÙ ÄÉÓÔÒÉÂÕÔÉÏÎ ÆÏÒ 
the expected value of the performance measure or a measure of the spread of this distribution (e.g. 
standard deviation, prediction interval).

4ÈÅ ÍÁÉÎ ÆÁÃÔÏÒÓ ÃÁÕÓÉÎÇ ÖÁÒÉÁÂÉÌÉÔÙ ɉÁÎÄ ÈÅÎÃÅ ÓÔÏÃÈÁÓÔÉÃ ÕÎÃÅÒÔÁÉÎÔÙ ÉÎ ÔÈÅ ÐÒÅÄÉÃÔÉÏÎÓɊ ÓÈÏÕÌÄ 
ÂÅ ÉÄÅÎÔÉПÉÅÄ ÁÎÄ ÄÉÓÃÕÓÓÅÄȢ !ÌÓÏȟ ÆÁÃÔÏÒÓ ÃÏÎÔÒÉÂÕÔÉÎÇ ÔÏ ÔÈÅ ÕÎÃÅÒÔÁÉÎÔÙ ÁÓ Á ÒÅÓÕÌÔ ÏÆ ÔÈÅ ×ÁÙ ÔÈÅ 
ÒÅÌÉÁÂÉÌÉÔÙ ÐÅÒÆÏÒÍÁÎÃÅ ÉÓ ÍÏÄÅÌÌÅÄ ÓÈÏÕÌÄ ÂÅ ÃÏÖÅÒÅÄȟ ÉÎÃÌÕÄÉÎÇ ÒÅÌÅÖÁÎÔ ÁÓÓÕÍÐÔÉÏÎÓ ÍÁÄÅ ɉÃÆȢ ÅȢÇȢ 
Selvik and Aven, 2011).

)ÍÐÏÒÔÁÎÃÅ ÁÎÄ ÓÅÎÓÉÔÉÖÉÔÙ ÁÎÁÌÙÓÅÓ ÍÁÙ ÂÅ ÃÁÒÒÉÅÄ ÏÕÔ ÔÏ ÄÅÓÃÒÉÂÅ ÔÈÅ ÓÅÎÓÉÔÉÖÉÔÙ ÏÆ ÔÈÅ ÉÎÐÕÔ ÄÁÔÁ 
used and the assumptions made.

For further guidance regarding numerical uncertainties handling, see ISO/TR 12489:2013, Annex O.

4ÅÓÔÉÎÇ ÄÕÒÉÎÇ ÍÁÎÕÆÁÃÔÕÒÉÎÇ ÏÒ ÑÕÁÌÉПÉÃÁÔÉÏÎ ÔÅÓÔÉÎÇ ɉÒÅÌÉÁÂÉÌÉÔÙ ÔÅÓÔÉÎÇ ÏÒ ÁÃÃÅÌÅÒÁÔÅÄ ÔÅÓÔÉÎÇɊ ×ÉÌÌ 
ÈÁÖÅ Á ÎÅÅÄ ÆÏÒ ÖÁÒÉÏÕÓ ÓÔÁÔÉÓÔÉÃÁÌ ÁÎÁÌÙÓÅÓȟ ÆÏÒ ÅȢÇȢ ÅÓÔÉÍÁÔÉÎÇ ÆÁÉÌÕÒÅ ÒÁÔÅÓ ɉÏÒ ÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙɊȢ 
ISO 20815:2008, Annex I.9 and IEC 61164:2004 give further information.

C.7 Human error as an underlying contributor to equipment performance

(ÕÍÁÎ ÂÅÈÁÖÉÏÕÒ ÈÁÓ ÂÏÔÈ Á ÐÏÓÉÔÉÖÅ ÁÎÄ ÎÅÇÁÔÉÖÅ ÅÆÆÅÃÔ ÏÎ ÅÑÕÉÐÍÅÎÔ ÐÅÒÆÏÒÍÁÎÃÅȢ 4ÈÅ ÔÅÎÄÅÎÃÙ 
ÉÓȟ ÈÏ×ÅÖÅÒȟ ÔÏ ÆÏÃÕÓ ÏÎ ÔÈÅ ÎÅÇÁÔÉÖÅ ÅÆÆÅÃÔ ÁÎÄ ÔÏ ÃÁÌÌ ÉÔ ÈÕÍÁÎ ÅÒÒÏÒȢ #ÌÁÕÓÅ σ 4ÅÒÍÓ ÁÎÄ ÄÅПÉÎÉÔÉÏÎÓ 
ÄÅПÉÎÅÓ ÂÏÔÈ ÅÒÒÏÒ ÁÎÄ ÈÕÍÁÎ ÅÒÒÏÒ ɉÃÆȢ ÅȢÇȢ +ÉÒ×ÁÎȟ ρωωτɊ ÁÓ Á ÄÉÓÃÒÅÐÁÎÃÙȟ ÔÈÅ ПÉÒÓÔ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ ÁÎ 
ÏÂÊÅÃÔȭÓ ÔÒÕÅ ÁÎÄ ÍÅÁÓÕÒÅÄ ÃÏÎÄÉÔÉÏÎ ÁÎÄ ÔÈÅ ÓÅÃÏÎÄ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ Á ÈÕÍÁÎȭÓ ÉÎÔÅÎÄÅÄ ÂÅÈÁÖÉÏÕÒ ɉÁÎÄ 
expected outcome) and actual behaviour (and actual outcome). However, throughout this document the 
ÔÅÒÍ ȰÅÒÒÏÒȱ ÁÌ×ÁÙÓ ÁÐÐÅÁÒÓ ÉÎ ÃÏÍÂÉÎÁÔÉÏÎ ×ÉÔÈ Á ÎÕÍÂÅÒ ÏÆ ×ÏÒÄÓ ×ÈÉÃÈ ÅÁÃÈ ÇÉÖÅ ÍÏÒÅ ÓÐÅÃÉПÉÃÉÔÙ 
ÔÏ ÉÔÓ ÍÅÁÎÉÎÇȢ 4ÈÅÓÅ ÃÏÍÂÉÎÁÔÉÏÎÓ ×ÉÔÈ ȰÅÒÒÏÒȱ ÉÎÃÌÕÄÅȡ

ɂ ÈÕÍÁÎ ɉσȢςςȟ σȢσφȟ 4ÁÂÌÅ "Ȣσȟ #ȢρȢρπȟ #ȢφɊȠ

ɂ ÃÏÍÐÕÔÉÎÇ ɉσȢςςɊȠ
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ɂ ÓÏÆÔ×ÁÒÅ ɉσȢςςȟ σȢψχȟ 4ÁÂÌÅ "ȢςɊȠ

ɂ ÏÐÅÒÁÔÉÎÇ ɉσȢσχȟ 4ÁÂÌÅ "ȢρɊȠ

ɂ ÃÁÌÉÂÒÁÔÉÏÎ ɉ4ÁÂÌÅ "ȢςɊȠ

ɂ ÆÁÂÒÉÃÁÔÉÏÎ ɉ4ÁÂÌÅ "ȢσɊȠ

ɂ ÉÎÓÔÁÌÌÁÔÉÏÎ ɉ4ÁÂÌÅ "Ȣσȟ #ȢρȢφɊȠ

ɂ ÍÁÉÎÔÅÎÁÎÃÅ ɉ4ÁÂÌÅ "ȢσɊȠ

ɂ ÄÏÃÕÍÅÎÔÁÔÉÏÎ ɉ4ÁÂÌÅ "ȢσɊȠ

ɂ ÍÁÎÁÇÅÍÅÎÔ ɉ4ÁÂÌÅ "ȢσɊȠ

ɂ ÄÅÓÉÇÎ ɉ"ȢςȢσȢςȟ #ȢρȢφɊȠ

ɂ ÃÏÎÔÒÏÌ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇ ɉ#ȢρȢψɊȠ

— computational (C.1.11).

In all these cases this could be a human error (e.g. management error, operating error, maintenance 
ÅÒÒÏÒɊ ÁÓ ÉÎ 4ÁÂÌÅ "Ȣσ ÏÒ ÄÕÅ ÔÏ ÈÕÍÁÎ ÅÒÒÏÒ ÁÓ ÁÎ ÕÎÄÅÒÌÙÉÎÇ ÃÁÕÓÅ ×ÈÅÎ ÔÈÅ ÅÒÒÏÒ ÉÓ ÔÈÅ ÅÑÕÉÐÍÅÎÔ 
ÆÁÉÌÕÒÅ ÍÅÃÈÁÎÉÓÍ ɉÅȢÇȢ ÃÁÌÉÂÒÁÔÉÏÎ ÅÒÒÏÒ ÉÎ 4ÁÂÌÅ "ȢςɊȢ (ÕÍÁÎ ÅÒÒÏÒ ÁÓ ÁÎ ÕÎÄÅÒÌÙÉÎÇ ÃÁÕÓÅ ÏÆ ÁÎ 
ÅÑÕÉÐÍÅÎÔ ÆÁÉÌÕÒÅ ÃÁÎ ÁÌ×ÁÙÓ ÂÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ Á ÐÏÓÓÉÂÉÌÉÔÙȢ

The causes of human error itself can be numerous. See ISO/TR 12489:2013 for consideration of 
(ÕÍÁÎ ÆÁÃÔÏÒÓ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ ÈÕÍÁÎ ÆÕÎÃÔÉÏÎÓȟ ÔÁÓËÓȟ ÐÅÒÆÏÒÍÁÎÃÅȟ ÔÙÐÅÓ ÏÆ ÅÒÒÏÒȟ ÅÒÒÏÒ ÍÏÄÅÌÌÉÎÇ ÁÎÄ 
ÑÕÁÎÔÉПÉÃÁÔÉÏÎ ɉ3ÅÃÔÉÏÎ υȢυ ÁÎÄ !ÎÎÅØ (ɊȢ )3/Ⱦ42 ρςτψωȡςπρσ ÄÅÁÌÓ ÐÒÉÍÁÒÉÌÙ ×ÉÔÈ ÒÁÎÄÏÍ ÈÕÍÁÎ 
ÅÒÒÏÒÓ ɉÓÅÅ ÔÈÅ ÆÁÉÌÕÒÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÉÎ &ÉÇÕÒÅ "ȢυɊȢ
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ISO 14224:2016(E)

Annex D 
(informative) 

 
Typical requirements for data

D.1 General

4ÈÅÒÅ ÁÒÅ ÄÉÆÆÅÒÅÎÔ ÁÒÅÁÓ ÏÆ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ 2- ÄÁÔÁ ÁÎÄ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÃÏÎÓÉÄÅÒ ÃÁÒÅÆÕÌÌÙ ÔÈÅ 
ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÄÁÔÁ ɉÓÅÅ #ÌÁÕÓÅ χɊ ÓÏ ÔÈÁÔ ÔÈÅ ÔÙÐÅÓ ÏÆ ÄÁÔÁ ÁÒÅ ÃÏÎÓÉÓÔÅÎÔ ×ÉÔÈ ÔÈÅ ÉÎÔÅÎÄÅÄ ÐÕÒÐÏÓÅȢ 4ÈÅ 
ÔÙÐÅÓ ÏÆ ÁÎÁÌÙÓÅÓ ÃÏÎÓÉÄÅÒÅÄ ÁÒÅ ÌÉÓÔÅÄ ÉÎ 4ÁÂÌÅ $Ȣρȟ ×ÈÉÃÈ ÁÌÓÏ ÒÅÆÅÒÓ ÔÏ ÏÔÈÅÒ ÒÅÌÅÖÁÎÔ ÉÎÔÅÒÎÁÔÉÏÎÁÌ 
ÁÎÄ ÉÎÄÕÓÔÒÙ ÓÔÁÎÄÁÒÄÓȢ

Table D.1 — Areas of application and types of analyses

Areas of appli-
cation

Type of analysis to be applied Abbreviation Supported by 
ISO 14224

Reference

3ÁÆÅÔÙ !ρ ɂ 1ÕÁÎÔÉÔÁÔÉÖÅ ÒÉÓË ÁÎÁÌÙÓÉÓ QRA Yes NORSOK Z-013
ISO 17776
IEC 31010

A2 — Risk-based inspection RBI Yes API RP 580
!σ ɂ 3ÁÆÅÔÙ ÉÎÔÅÇÒÉÔÙ ÌÅÖÅÌ SIL Yes IEC 61508 (all parts)

IEC 61511 (all parts)
ISO/TR 12489

A4 — Environmental- and social-impact 
assessment

ESIA Yes ISO 14001

LCC/Optimiza-
tion/Maintenance

"ρ ɂ ,ÉÆÅ ÃÙÃÌÅ ÃÏÓÔ LCC Yes IEC 60300-3-3
ISO 15663 (all parts)

"ς ɂ 0ÒÏÄÕÃÔÉÏÎ ÁÖÁÉÌÁÂÉÌÉÔÙ PA Yes ISO 20815
"σ ɂ !ÖÁÉÌÁÂÉÌÉÔÙ ÁÎÁÌÙÓÉÓ AA Yes ISO 20815
"τ ɂ 2ÅÌÉÁÂÉÌÉÔÙȤÃÅÎÔÒÅÄ ÍÁÉÎÔÅÎÁÎÃÅ RCM Yes IEC 60300-3-11

NORSOK Z-008
SAE JA1011
SAE JA1012

"υ ɂ 3ÐÁÒÅȤÐÁÒÔÓ ÁÎÁÌÙÓÉÓ SPA Yes IEC 60300-3-12
IEC 60300-3-14

B6 — Failure mode, effect and criti-
ÃÁÌÉÔÙ ÁÎÁÌÙÓÉÓ

FMECA Yes IEC 60812

"χ ɂ 3ÔÁÔÉÓÔÉÃÁÌ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÁÎÁÌÙÓÉÓ SDA Yes IEC 60300-3-1
IEC 60706-3

"ψ ɂ 3ÔÒÕÃÔÕÒÁÌ ÒÅÌÉÁÂÉÌÉÔÙ STR Yes ISO 19900
NORSOK N-001

"ω ɀ 2ÏÏÔ ÃÁÕÓÅ ÁÎÁÌÙÓÉÓ RCA Yes IEC 62740
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ISO 14224:2016(E)

Areas of appli-
cation

Type of analysis to be applied Abbreviation Supported by 
ISO 14224

Reference

General C1 — Manning-resource planning MRP Yes NORSOK Z-008
C2 — Six sigma φɫ 0ÁÒÔÌÙ ISO 13053
#σ ɂ &ÁÕÌÔȤÔÒÅÅ ÁÎÁÌÙÓÉÓ FTA Yes IEC 61025
#τ ɂ -ÁÒËÏÖ ÐÒÏÃÅÓÓ ÁÎÁÌÙÓÉÓ MPA Yes IEC 61165
#υ ɂ 0ÅÔÒÉ .ÅÔ ÆÏÒ -ÏÎÔÅ #ÁÒÌÏ ÁÎÁÌÙÓÉÓ PNA Yes IEC 62551

D.2 Business value of data collection

$ÕÒÉÎÇ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ÐÈÁÓÅÓ ÏÆ Á ÄÅÖÅÌÏÐÍÅÎÔ ÐÒÏÊÅÃÔ ÆÒÏÍ ÃÏÎÃÅÐÔ ÓÅÌÅÃÔÉÏÎ ÔÏ ÔÈÅ ÏÐÅÒÁÔÉÏÎÁÌ ÐÈÁÓÅȟ 
ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÍÁËÅ Á ÌÏÔ ÏÆ ÄÅÃÉÓÉÏÎÓȢ -ÁÎÙ ÏÆ ÔÈÅÓÅ ÄÅÃÉÓÉÏÎÓ ÁÒÅ ÓÕÐÐÏÒÔÅÄ ÂÙ ÔÈÅ ÁÎÁÌÙÓÉÓ ÔÙÐÅÓ 
ÌÉÓÔÅÄ ÉÎ 4ÁÂÌÅ $ȢρȢ 4ÈÅÓÅ ÄÅÃÉÓÉÏÎÓ ÎÏÒÍÁÌÌÙ ÈÁÖÅ ÌÁÒÇÅ ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÐÒÏÊÅÃÔ ÅÃÏÎÏÍÙ ÁÎÄ ÓÁÆÅÔÙȟ 
ÁÎÄ ÔÈÅÙ ÓÈÏÕÌÄ ÂÅ ÂÁÓÅÄ ÏÎ ÇÏÏÄ ÍÏÄÅÌÓ ÁÎÄ ÈÉÇÈ ÑÕÁÌÉÔÙ ÄÁÔÁ ÉÎ ÏÒÄÅÒ ÔÏ ÒÅÁÃÈ ÔÈÅ ȰÂÅÓÔȱ ÄÅÃÉÓÉÏÎÓȢ 
Examples of areas where such decisions are taken are shown in Clause 6.

D.3 Data requirements

$ÕÒÉÎÇ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÔÈÅ ÓÅÃÏÎÄ ÅÄÉÔÉÏÎ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȟ Á '!0 ÁÎÁÌÙÓÉÓ ×ÁÓ ÐÅÒÆÏÒÍÅÄ 
ÔÏ ÒÅÖÅÁÌ ÔÈÅ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÄÁÔÁ ÉÎ ÖÁÒÉÏÕÓ ÔÙÐÅÓ ÏÆ 2!-3 ÁÎÁÌÙÓÉÓȢ 4ÈÅ ÔÁÂÌÅÓ ÂÅÌÏ× ÓÈÏ× Á 
ÓÕÍÍÁÒÙ ÏÆ ÔÈÅ '!0 ÁÎÁÌÙÓÅÓ ÉÄÅÎÔÉÆÙÉÎÇ ÔÈÅ ÒÅÑÕÉÒÅÄ ÄÁÔÁ ÔÏ ÂÅ ÒÅÃÏÒÄÅÄ ÆÏÒ ÅÁÃÈ ÁÎÁÌÙÓÉÓ ÔÙÐÅȢ 4ÈÅ 
ÄÁÔÁ ÒÅÑÕÉÒÅÍÅÎÔÓ ÈÁÖÅ ÂÅÅÎ ÐÒÉÏÒÉÔÉÚÅÄ ÂÙ ÅÁÃÈ ÁÎÁÌÙÓÔ ÕÓÉÎÇ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÓÃÏÒÅÓȡ

ÁɊ ÎÏÒÍÁÌÌÙ ÎÅÅÄÅÄȠ ÒÁÔÅÄ ÁÓ ρ ÉÎ 4ÁÂÌÅÓ $Ȣς ÔÏ $ȢτȠ

ÂɊ ÎÅÅÄÅÄ ÏÐÔÉÏÎÁÌÌÙȠ ÒÁÔÅÄ ÁÓ ς ÉÎ 4ÁÂÌÅÓ $Ȣς ÔÏ $ȢτȢ

! ÓÈÁÄÅÄ ÒÏ× ÉÎÄÉÃÁÔÅÓ ÐÁÒÁÍÅÔÅÒÓ ÆÏÒ ×ÈÉÃÈ ÄÁÔÁ ÁÒÅ ÁÌÒÅÁÄÙ ÃÏÖÅÒÅÄ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ 
.ÏÎȤÓÈÁÄÅÄ ÒÏ×Ó ÉÎÄÉÃÁÔÅ ÐÁÒÁÍÅÔÅÒÓ ÉÄÅÎÔÉПÉÅÄ ÂÙ ÔÈÅ '!0ȤÁÎÁÌÙÓÅÓ ÁÓ ÐÏÓÓÉÂÌÅ ÎÅ× ÐÁÒÁÍÅÔÅÒÓ ÔÏ ÂÅ 
included in future revisions of this International Standard.

3ÏÍÅ ÒÅÃÏÍÍÅÎÄÅÄ ÐÁÒÁÍÅÔÅÒÓ ɉÅȢÇȢ ÁÖÅÒÁÇÅ ÆÁÉÌÕÒÅ ÆÒÅÑÕÅÎÃÙ ÏÒ ÆÁÉÌÕÒÅ ÒÁÔÅɊ ÃÁÎÎÏÔ ÂÅ ÒÅÃÏÒÄÅÄ 
ÄÉÒÅÃÔÌÙȟ ÂÕÔ ÁÒÅ ÒÅÑÕÉÒÅÄ ÔÏ ÂÅ ÃÁÌÃÕÌÁÔÅÄ ÆÒÏÍ ÏÔÈÅÒ ÄÁÔÁȢ 4ÈÅÓÅ ÈÁÖÅ ÂÅÅÎ ÔÅÒÍÅÄ ȰÄÅÒÉÖÅÄ ÒÅÌÉÁÂÉÌÉÔÙ 
parameters” (see Annex C).

4ÈÅ ÄÁÔÁ ÅÌÅÍÅÎÔÓ ÉÎ 4ÁÂÌÅÓ $Ȣς ÁÎÄ $Ȣτ ÓÈÏÕÌÄ ÂÅ ÓÅÅÎ ÉÎ ÃÏÎÊÕÎÃÔÉÏÎ ×ÉÔÈ ÄÁÔÁ ÅÌÅÍÅÎÔÓ ÓÈÏ×Î ÉÎ 
Tables 5, 6 and 8.

D.4 Description of the analyses

! ÓÕÍÍÁÒÙ ÏÆ ÁÎÁÌÙÓÅÓ ÁÎÄ ÒÅÌÅÖÁÎÔ ÓÔÁÎÄÁÒÄÓ ÉÓ ÇÉÖÅÎ ÉÎ )3/ ςπψρυȡςππψȢ

 

Table D.1 (continued)
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D.5 Reliability data sources

2ÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÓÏÕÒÃÅÓ ÃÁÎ ÂÅ ÏÆ ÖÁÒÉÏÕÓ ÔÙÐÅÓȟ ÁÓ ÃÌÁÓÓÉПÉÅÄ ÉÎ 4ÁÂÌÅ $ȢυȢ

Source of data Description
1. Generic data 2ÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÖÅÒÉÎÇ ÆÁÍÉÌÉÅÓ ÏÆ ÓÉÍÉÌÁÒ ÅÑÕÉÐÍÅÎÔȢ

Such generic data can be:
#ÏÍÐÕÔÅÒÉÚÅÄ ÄÁÔÁÂÁÓÅ ÏÆ ÄÁÔÁȟ ÔÙÐÉÃÁÌÌÙ ÇÒÏÕÐÅÄ ÉÎ ÄÁÔÁ ÔÁÂÌÅÓ ×ÉÔÈ ÓÅÖÅÒÁÌ ÅÑÕÉÐÍÅÎÔ 
attributes. The related historic data collection can be done according to published standards
0ÕÂÌÉÓÈÅÄ ÄÁÔÁ ÈÁÎÄÂÏÏËÓ ɉÅȢÇȢ ÔÈÅ /2%$! ÈÁÎÄÂÏÏËɊȟ ÓÏÍÅÔÉÍÅ ÓÉÍÐÌÉПÉÅÄ ÖÅÒÓÉÏÎÓ ÏÆ ÃÏÍ-
puterised databases. The formats can depend on the publisher. Such data handbooks would 
ÎÏÒÍÁÌÌÙ ÂÅ ÈÉÓÔÏÒÉÃ ÄÁÔÁȟ ÉȢÅȢȟ ÏÐÅÒÁÔÉÎÇ ПÉÅÌÄ ÅØÐÅÒÉÅÎÃÅȢ
0ÕÂÌÉÓÈÅÄ ÄÁÔÁ ÈÁÎÄÂÏÏË ÂÁÓÅÄ ÏÎ ÅØÐÅÒÔ ÊÕÄÇÅÍÅÎÔȟ ÂÕÔ ÎÏÔ ÏÎ ÈÉÓÔÏÒÉÃ ÏÐÅÒÁÔÉÎÇ ÄÁÔÁ ÏÒ 
ÕÎÄÅÒÌÙÉÎÇ ÄÁÔÁÂÁÓÅȢ
4ÈÅ ÄÁÔÁ ÃÁÎ ÁÐÐÌÙ ÆÏÒ ÏÎÅ ÓÐÅÃÉПÉÃ ÉÎÄÕÓÔÒÙȟ ÏÒ ÉÔ ÃÁÎ ÂÅ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ ÓÅÖÅÒÁÌ ÉÎÄÕÓÔÒÉÅÓȢ
NOTE Some industrial initiatives can provide other data, (e.g., failures detected during test) 
ÔÈÁÔ ÍÉÇÈÔ ÂÅ ÕÓÅÆÕÌ ÆÏÒ ÅÓÔÁÂÌÉÓÈÉÎÇ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÉÎÐÕÔȢ

2. Operator/ com-
ÐÁÎÙ ÓÐÅÃÉПÉÃ ÄÁÔÁ

2ÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÉÎÄÉÃÁÔÏÒÓ ÂÁÓÅÄ ÏÎ ÏÐÅÒÁÔÉÎÇ ПÉÅÌÄ ÅØÐÅÒÉÅÎÃÅ ÏÆ Á ÓÉÎÇÌÅ ÃÏÍ-
ÐÁÎÙȢ 3ÕÃÈ ÄÁÔÁ ÃÁÎ ÂÅ ÅÓÔÁÂÌÉÓÈÅÄ ÂÙ ÏÎÅ ÏÐÅÒÁÔÏÒȾÏÉÌ ÃÏÍÐÁÎÙ ÆÒÏÍȡ
• One or several of its installations,
• Its own interpretation of different data sources,
Ɇ +ÅÙ 0ÅÒÆÏÒÍÁÎÃÅ )ÎÄÉÃÁÔÏÒÓ ɉ+0)Ɋ
./4% ρ 3ÕÃÈ ÏÐÅÒÁÔÏÒȾÃÏÍÐÁÎÙ ÓÐÅÃÉПÉÃ ÄÁÔÁ ÃÁÎ ÂÅ ÐÁÒÔ ÏÆ ÁÎ ÉÎÄÕÓÔÒÉÁÌ ÃÏÏÐÅÒÁÔÉÏÎ ÇÅÎÅÒÉÃ 
ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁÂÁÓÅȟ ÏÒ ÐÕÒÅÌÙ Ï×Î ÃÏÍÐÁÎÙ ÄÁÔÁȢ
./4% ς 4ÈÅ ÄÁÔÁ ÃÁÎ ÁÌÓÏ ÂÅ ÐÁÒÔ ÏÆ Á ÃÏÍÐÁÎÙ ÄÁÔÁÂÁÓÅ ÔÈÁÔ ÃÏÍÐÌÉÅÓ ×ÉÔÈ ÔÈÉÓ ÉÎÔÅÒÎÁÔÉÏÎÁÌ 
standard.
./4% σ !ÎÎÅØ % ÅØÅÍÐÌÉПÉÅÓ +0)ÓȢ
./4% τ 4ÈÅ ÅÖÅÎÔÓ ÒÅÃÏÒÄÅÄ ÉÎ Á #--)3 ÓÙÓÔÅÍ ÁÒÅ ÎÏÔ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁȟ ÂÕÔ ÃÏÕÌÄ ÂÅ ÕÓÅÄ ÔÏ 
ÅÓÔÁÂÌÉÓÈ ÓÏÍÅ ÒÅÌÉÁÂÉÌÉÔÙ ÉÎÄÉÃÁÔÏÒÓ ɉÅȢÇȢ +0)ɊȢ

3.Manufac t urer 
data

2ÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÐÒÏÄÕÃÅÄ ÂÙ Á ÐÁÒÔÉÃÕÌÁÒ ÍÁÎÕÆÁÃÔÕÒÅÒ ÄÁÔÁ ÆÏÒ Á ÐÁÒÔÉÃÕÌÁÒ ÐÒÏÄÕÃÔȢ
Such data can be based on:
Ɇ /ÐÅÒÁÔÉÎÇ ПÉÅÌÄ ÅØÐÅÒÉÅÎÃÅ ÆÒÏÍ
     o The manufacturer himself. The data can be aligned or not with an international 
standard.
     Ï 4ÈÅ ÕÓÅÒÓ ɉÅȢÇȢȟ ÓÐÅÃÉПÉÃ ÏÒ ÇÅÎÅÒÉÃ ÄÁÔÁ ÍÅÎÔÉÏÎÅÄ ÁÂÏÖÅɊ
• Component FMECA/ studies,
Ɇ ,ÁÂÏÒÁÔÏÒÙ ÔÅÓÔÉÎÇȟ ÅȢÇȢȟ ÁÃÃÅÌÅÒÁÔÅÄ ÌÉÆÅÔÉÍÅ ÔÅÓÔÉÎÇȟ ÁÎÄ ÒÅÌÉÁÂÉÌÉÔÙ ÔÅÓÔÉÎÇȢ 4ÈÉÓ ÃÁÎ ÁÐÐÌÙ 
ÆÏÒ ÎÅ× ÔÅÃÈÎÏÌÏÇÙ ÅÑÕÉÐÍÅÎÔ ÆÏÒ ×ÈÉÃÈ ÅØÐÅÒÉÅÎÃÅ ÄÁÔÁ ÎÏÔ ÙÅÔ ÅØÉÓÔȢ 3ÕÃÈ ÐÒÅȤÏÐÅÒÁÔÉÏÎÁÌ 
ÄÁÔÁ ÓÈÏÕÌÄ ÎÏÒÍÁÌÌÙ ÂÅ ÅÎÔÉÔÌÅÄ ȬÐÒÅȤÏÐÅÒÁÔÉÏÎÁÌȾÔÅÓÔ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁȭȟ ÁÓ ÏÐÐÏÓÅÄ ÔÏ ÁÃÔÕÁÌ 
ПÉÅÌÄ ÏÐÅÒÁÔÉÎÇ ÅØÐÅÒÉÅÎÃÅȢ 3ÅÅ ÁÌÓÏ )%# φρρφτȡςππτ ÆÏÒ ÓÔÁÔÉÓÔÉÃÁÌ ÔÅÓÔÓ ÁÎÄ ÅÓÔÉÍÁÔÉÏÎ ÍÅÔÈ-
ÏÄÓ ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÇÒÏ×ÔÈȢ

τ %ØÐÅÒÔ ÊÕÄÇÅÍÅÎÔ %ØÐÅÒÔ ÊÕÄÇÅÍÅÎÔ ×ÏÕÌÄ ÉÎÖÏÌÖÅ
Ɇ 'ÅÎÅÒÁÌ ÁÄÖÉÃÅ ÆÒÏÍ ÓÁÆÅÔÙ ÓÙÓÔÅÍ ÅÑÕÉÐÍÅÎÔ ÅØÐÅÒÔ
Ɇ 5ÓÅ ÏÆ ÓÔÁÔÉÓÔÉÃÁÌ ÅØÐÅÒÔ ÁÎÁÌÙÓÉÓ ÍÅÔÈÏÄÓ ɉÅȢÇȢȟ $ÅÌÐÈÉȟ ÅÔÃȢɊ ÔÏ ÕÔÉÌÉÓÅ Á ÖÁÒÉÅÔÙ ÏÆ ÑÕÁÌÉПÉÅÄ 
ÓÏÕÒÃÅÓ ÁÓ ÉÎÐÕÔ ÔÏ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÁÌÙÓÉÓ
ɉÓÅÅ ÒÅÆÅÒÅÎÃÅÓȡ ÖÁÎ .ÏÏÒÔ×ÉÊË ÅÔ ÁÌȢȟ ρωως ÁÎÄ #ÏÏËÅȟ ρωωςɊ

5. Human error data Various sources of human error data exist. ISO/TR 12489:2013, Annex H.2, gives some advice 
about human error probabilities.
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)Ô ÉÓ Á ×ÅÁËÎÅÓÓ ÉÎ ÔÈÅ ÉÎÄÕÓÔÒÙ ÔÈÁÔ ÔÏÏ ÌÉÔÔÌÅ ÁÔÔÅÎÔÉÏÎ ÉÓ ÇÉÖÅÎ ÔÏ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÔÈÅ ÉÎÐÕÔ ÄÁÔÁȢ 4ÈÅÒÅÆÏÒÅȟ 
ÕÎÄÅÒÔÁËÉÎÇ ÔÈÅ ÑÕÁÌÉПÉÃÁÔÉÏÎ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÆÏÕÎÄ ÉÎ ÄÁÔÁ ÓÏÕÒÃÅÓ ÉÓ ÖÉÔÁÌ ÆÏÒ ÔÈÅ ÃÒÅÄÉÂÉÌÉÔÙ ÏÆ ÔÈÅ 
ÒÅÓÕÌÔÓ ÉÎ ÒÉÓË ÄÅÃÉÓÉÏÎ ÍÁËÉÎÇȢ )3/ ςπψρυȡςππψȟ !ÎÎÅØ %ȟ ÇÉÖÅÓ ÆÕÒÔÈÅÒ ÁÄÖÉÃÅ ÏÎ ÔÈÉÓ ÑÕÁÌÉПÉÃÁÔÉÏÎ ÔÏÐÉÃȢ

1. Generic data:

'ÅÎÅÒÉÃ ÄÁÔÁ ÁÒÅ ÏÆÔÅÎ ɉÂÕÔ ÎÏÔ ÎÅÃÅÓÓÁÒÉÌÙɊȟ ÓÅÅ 4ÁÂÌÅ $.5 based on operational experience from a 
ÎÕÍÂÅÒ ÏÆ ÉÎÓÔÁÌÌÁÔÉÏÎÓ ÁÎÄ Á ÎÕÍÂÅÒ ÏÆ ÃÏÍÐÁÒÁÂÌÅ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅÓȟ ÓÕÃÈ ÁÓ ÅȢÇȢȟ ПÌÁÍÅ ÄÅÔÅÃÔÏÒÓ ÆÒÏÍ 
ÄÉÆÆÅÒÅÎÔ ÖÅÎÄÏÒÓȢ )Î ÓÕÃÈ ÃÁÓÅ ÔÈÅ ÇÅÎÅÒÉÃ ÄÁÔÁ ÒÅПÌÅÃÔ ÓÏÍÅ ËÉÎÄ ÏÆ ÁÖÅÒÁÇÅ ÅØÐÅÃÔÅÄ ПÉÅÌÄ ÐÅÒÆÏÒÍÁÎÃÅ 
ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅ ÕÎÄÅÒ ÃÏÎÓÉÄÅÒÁÔÉÏÎȢ

!Ô ÅÁÒÌÙ ÐÒÏÊÅÃÔ ÓÔÁÇÅÓ ÇÅÎÅÒÉÃ ÄÁÔÁ ÉÓ ÏÆÔÅÎ ÓÅÌÅÃÔÅÄ ÄÕÅ ÔÏ ÌÁÃË ÏÆ ÄÅÔÁÉÌÅÄ ÉÎÆÏÒÍÁÔÉÏÎ ÁÓ ÁÌÌ ÅÑÕÉÐÍÅÎÔ 
ÆÅÁÔÕÒÅÓ ÄÅÃÉÓÉÏÎÓ ÈÁÖÅ ÎÏÔ ÙÅÔ ÂÅÅÎ ÍÁÄÅȢ (Ï×ÅÖÅÒ ÁÔ ÌÁÔÅÒ ÐÒÏÊÅÃÔ ÓÔÁÇÅÓ ÏÎÅ ÓÈÏÕÌÄ ÐÒÅÆÅÒÁÂÌÙ ÁÐÐÌÙ 
ÖÁÌÉÄ ÁÐÐÌÉÃÁÔÉÏÎ ÏÒ ÅÑÕÉÐÍÅÎÔ ÓÐÅÃÉПÉÃ ÄÁÔÁ ɀ ÉÆ ×ÅÌÌ ÄÏÃÕÍÅÎÔÅÄ ÁÎÄ ÃÏÎÓÉÄÅÒÅÄ ÒÅÌÅÖÁÎÔȢ

ςȢ /ÐÅÒÁÔÏÒȾÃÏÍÐÁÎÙ ÓÐÅÃÉПÉÃ ÄÁÔÁ

!ÕÔÈÏÒÉÔÉÅÓ ÒÅÑÕÉÒÅ ÔÈÁÔ ÔÈÅ ÃÏÍÐÁÎÉÅÓ ËÅÅÐ ÃÏÎÔÒÏÌ ÏÆ ÔÈÅÉÒ ÓÁÆÅÔÙ ÂÁÒÒÉÅÒÓ ÔÈÒÏÕÇÈÏÕÔ ÔÈÅ ÅÎÔÉÒÅ 
ÌÉÆÅÃÙÃÌÅ ÏÆ ÁÎ ÉÎÓÔÁÌÌÁÔÉÏÎȢ #ÏÎÓÅÑÕÅÎÔÌÙȟ ÉÔ ÉÓ ÏÆÔÅÎ ÒÅÑÕÉÒÅÄ ÆÏÒ ÔÈÅ ÏÐÅÒÁÔÏÒÓ ÔÏ ÃÏÌÌÅÃÔ ÉÎÓÔÁÌÌÁÔÉÏÎ 
ÓÐÅÃÉПÉÃ ÆÁÉÌÕÒÅ ÄÁÔÁ ÄÕÒÉÎÇ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÏÐÅÒÁÔÉÏÎȢ $ÕÒÉÎÇ ÍÏÄÉПÉÃÁÔÉÏÎ ÁÎÁÌÙÓÅÓ ÓÕÃÈ ÄÁÔÁ ÁÒÅ 
ÏÆ ÐÁÒÔÉÃÕÌÁÒ ÒÅÌÅÖÁÎÃÅ ÆÏÒ ÔÈÅ ÐÕÒÐÏÓÅ ÏÆ ÄÏÃÕÍÅÎÔÉÎÇ ÔÈÅ ÐÅÒÆÏÒÍÁÎÃÅ ÈÉÓÔÏÒÙ ÏÆ ÇÉÖÅÎ ÅÑÕÉÐÍÅÎÔȢ 
(Ï×ÅÖÅÒȟ ÓÉÎÃÅ ÔÈÅ ÓÔÁÔÉÓÔÉÃÁÌ ÃÏÎПÉÄÅÎÃÅ ÉÎ ÄÁÔÁ ÆÒÏÍ ÏÎÌÙ ÏÎÅ ÉÎÓÔÁÌÌÁÔÉÏÎ ÃÁÎ ÏÆÔÅÎ ÂÅ ÐÏÏÒ ɉÏÒ ÁÌÌ 
ÐÏÔÅÎÔÉÁÌ ÆÁÉÌÕÒÅ ÅÖÅÎÔÓ ÃÁÎÎÏÔ ÈÁÖÅ ÏÃÃÕÒÒÅÄ ÓÏ ÆÁÒ ÁÔ ÔÈÅ ÉÎÓÔÁÌÌÁÔÉÏÎɊȟ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÁÌÙÓÅÓ ÁÒÅ ÓÅÌÄÏÍ 
based on such data alone. However, for some equipment where the number of installed units is high, 
ÅȢÇȢȟ ПÉÒÅ ÁÎÄ ÇÁÓ ÄÅÔÅÃÔÏÒÓȟ ÉÔ ÃÁÎ ÂÅ ÒÅÌÅÖÁÎÔ ÔÏ ÁÐÐÌÙ ÉÎÓÔÁÌÌÁÔÉÏÎ ÓÐÅÃÉПÉÃ ÄÁÔÁ ÏÎÌÙȢ

3. Manufacturer data

)Ô ÉÓ ÏÆÔÅÎ ÓÔÁÔÅÄ ÂÙ ÔÈÅ ÁÎÁÌÙÓÔ ÔÈÁÔ ÓÕÐÐÌÉÅÄ ÍÁÎÕÆÁÃÔÕÒÅÒ ÄÁÔÁ ÁÒÅ ÓÉÇÎÉПÉÃÁÎÔÌÙ ȰÂÅÔÔÅÒȱ ÔÈÁÎ 
ÃÏÍÐÁÒÁÂÌÅ ÇÅÎÅÒÉÃ ÄÁÔÁ ɉÉȢÅȢȟ ÌÏ×ÅÒ ÆÁÉÌÕÒÅ ÒÁÔÅÓɊȢ 4ÈÉÓ ÃÁÎ ÈÁÖÅ ÓÅÖÅÒÁÌ ÒÅÁÓÏÎÓȟ ÓÕÃÈ ÁÓ ÖÁÒÙÉÎÇ 
ÅÑÕÉÐÍÅÎÔ ÑÕÁÌÉÔÙȟ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÉÎÃÌÕÄÅÄ ÁÎÄ ÔÈÅ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÅÑÕÉÐÍÅÎÔ ÂÏÕÎÄÁÒÉÅÓȢ !ÎÏÔÈÅÒ 
important aspect, however, is that failures due to environmental stress, due to mal-operation, 
ÉÎÓÔÁÌÌÁÔÉÏÎ ÆÁÉÌÕÒÅÓȟ ÍÁÉÎÔÅÎÁÎÃÅ ÅÒÒÏÒÓȟ ÅÔÃȢ ÈÁÖÅ ÆÒÅÑÕÅÎÔÌÙ ÂÅÅÎ ÅØÃÌÕÄÅÄ ÆÒÏÍ ÔÈÅ ÍÁÎÕÆÁÃÔÕÒÅÒ 
data. This is understandable since manufacturers are in the business of selling and does not want to 
include failures that can be attributed to factors external to the equipment itself. Also, if the vendor 
ÃÈÁÒÇÅÓ ÆÏÒ ÆÁÉÌÕÒÅ ÁÎÁÌÙÓÉÓ ÔÈÉÓ ÉÓ Á ÄÉÓÉÎÃÅÎÔÉÖÅ ÔÏ ÒÅÔÕÒÎ ÔÈÅ ÆÁÉÌÅÄ ÃÏÍÐÏÎÅÎÔÓȢ !ÎÏÔÈÅÒ ÁÓÐÅÃÔ ÉÓ ÔÈÅ 
ÆÁÃÔ ÔÈÁÔ ÆÅÅÄÂÁÃË ÆÒÏÍ ÔÈÅ ÏÐÅÒÁÔÏÒÓ ÕÓÉÎÇ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÁÎ ÂÅ ÐÏÏÒ ɉÅÓÐÅÃÉÁÌÌÙ ÂÅÙÏÎÄ ÔÈÅ ×ÁÒÒÁÎÔÙ 
ÐÅÒÉÏÄɊ ÁÎÄ ÉÎ ÓÕÃÈ ÃÁÓÅ ÉÔ ÉÓ ÄÉÆПÉÃÕÌÔ ÆÏÒ ÔÈÅ ÍÁÎÕÆÁÃÔÕÒÅÒ ÔÏ ÅÓÔÁÂÌÉÓÈ Á ÇÏÏÄ ÆÁÉÌÕÒÅ ÒÁÔÅ ÅÓÔÉÍÁÔÅȢ 
#ÏÎÓÅÑÕÅÎÔÌÙȟ ÕÓÉÎÇ ÄÁÔÁ ÆÒÏÍ ÍÁÎÕÆÁÃÔÕÒÅÒÓ ÃÁÎ ÉÎÖÏÌÖÅ ÔÏÏ ÌÏ× ÆÁÉÌÕÒÅ ÒÁÔÅÓ ÁÎÄ ÁÓ ÓÕÃÈ ÎÅÅÄÓ ÔÏ ÂÅ 
ÃÁÒÅÆÕÌÌÙ ÃÏÎÓÉÄÅÒÅÄȢ )Ô ÉÓ ÔÈÅÒÅÆÏÒÅ ÁÄÖÉÓÁÂÌÅ ÔÏ ÄÅÐÌÏÙ ÔÈÅ ÐÒÉÎÃÉÐÌÅÓ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÔÏ 
ÓÔÒÅÎÇÔÈÅÎ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÔÈÅ ÄÁÔÁ ÁÎÄ ÔÈÅ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÏÎ ÔÈÅÓÅ ÍÁÔÔÅÒÓȢ

7ÈÅÎ ÕÓÉÎÇ ÍÁÎÕÆÁÃÔÕÒÅÒ ÄÁÔÁ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÅÎÇÉÎÅÅÒ ÓÈÏÕÌÄ ÒÅÍÅÍÂÅÒ ÔÏ ÁÄÄ ÆÁÉÌÕÒÅÓ ÄÕÅ ÔÏ ÃÏÎÎÅÃÔÉÏÎ 
ÂÌÏÃËÁÇÅ ×ÈÉÃÈ ÁÒÅ ÏÆÔÅÎ ÉÎÃÌÕÄÅÄ ÉÎ ПÉÅÌÄ ÅØÐÅÒÉÅÎÃÅ ÄÁÔÁ ÂÕÔ ÅØÃÌÕÄÅÄ ÆÒÏÍ ÍÁÎÕÆÁÃÔÕÒÅÒ ÄÁÔÁȢ

τȢ %ØÐÅÒÔ ÊÕÄÇÅÍÅÎÔ ÄÁÔÁ

4ÈÅ ÕÓÅ ÏÆ ÅØÐÅÒÔÓ ÔÏ ÅÓÔÉÍÁÔÅ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÒÅÑÕÉÒÅÓ ÑÕÁÌÉПÉÃÁÔÉÏÎ ÏÆ ÔÈÁÔ ÔÈÅ ÅØÐÅÒÔ ÉÓ ÁÎ ÅÑÕÉÐÍÅÎÔ 
ÅØÐÅÒÔȟ ÁÎÄ ÕÎÄÅÒÓÔÁÎÄÓ ÔÈÅ ÍÅÔÈÏÄÓ ÂÅÉÎÇ ÕÓÅÄ ÉÎ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÅÓÔÉÍÁÔÉÏÎȢ 4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
3ÔÁÎÄÁÒÄ ÐÒÏÖÉÄÅÓ ÇÏÏÄ ÇÕÉÄÁÎÃÅ ÏÎ ÓÕÃÈ ÍÁÔÔÅÒÓȟ ÅÖÅÎ ÔÈÏÕÇÈ ÎÏÔ ÁÌÌ ÔÙÐÅ ÏÆ ÅÑÕÉÐÍÅÎÔ ÉÓ ÃÏÖÅÒÅÄȢ 
)Æ ÅØÐÅÒÔÓ ÁÒÅ ÕÓÅÄ ÉÔ ×ÏÕÌÄ ÁÌÓÏ ÂÅ ÂÅÎÅПÉÃÉÁÌ ÔÏ ÕÎÄÅÒÔÁËÅ ÉÎÄÅÐÅÎÄÅÎÔ ÒÅÖÉÅ×Ó ÁÎÄ ÁÌÓÏ ÂÅ ÃÏÎÓÃÉÏÕÓ 
ÉÎ ÈÏ× ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÁÒÅ ÂÅÉÎÇ ÃÏÍÍÕÎÉÃÁÔÅÄȟ ÅȢÇȢȟ ÎÕÍÂÅÒ ÏÆ ÏÂÓÅÒÖÁÂÌÅ ÅÖÅÎÔÓ ÆÏÒ Á ÇÉÖÅÎ ПÌÅÅÔ ÏÆ 
equipment units at an installation for a certain period of time would be more practical than estimating 
failure rates in 10-6 ÐÅÒ ÈÒÓȢ 3ÅÐÁÒÁÔÅ ÍÅÔÈÏÄÓ ÅØÉÓÔ ÆÏÒ ÅØÐÅÒÔ ÄÁÔÁ ÁÎÁÌÙÓÉÓȢ

5. Human error data

/ÂÓÅÒÖÁÔÉÏÎÓ ÏÒ ÏÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎ ÃÁÎ ÂÅ ÕÓÅÄ ÔÏ ÑÕÁÎÔÉÆÙ ÔÈÅ ÆÁÉÌÅÄ ÈÕÍÁÎ ÉÎÔÅÒÁÃÔÉÏÎÓȡ

ɂ ÇÅÎÅÒÉÃ ÄÁÔÁ ɉÌÏÏËȤÕÐ ÔÁÂÌÅÓɊȠ
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ɂ ÃÏÌÌÅÃÔÅÄ ÄÁÔÁ ɉÃÁÌÃÕÌÁÔÅÄ ÈÕÍÁÎ ÅÒÒÏÒ ÐÒÏÂÁÂÉÌÉÔÙɊ ÓÐÅÃÉПÉÃ ÔÏ ÔÈÅ ÔÁÓËȠ

ɂ ÅÓÔÉÍÁÔÉÏÎ ÍÅÔÈÏÄÓ ɉÅØÐÅÒÔ ÊÕÄÇÅÍÅÎÔɊȠ

— combination of the above.
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Annex E 
(informative) 

 
Key performance indicators (KPIs) and benchmarking

E.1 General

2ÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ɉ2-Ɋ ÄÁÔÁ ÃÁÎ ÂÅ ÕÓÅÄ ÆÏÒ ÄÅÖÅÌÏÐÉÎÇ ÁÎÄ ÍÁÎÁÇÉÎÇ ËÅÙ ÐÅÒÆÏÒÍÁÎÃÅ 
ÉÎÄÉÃÁÔÏÒÓ ɉ+0)ÓɊ ÁÎÄ ÆÏÒ ÃÏÍÐÉÌÉÎÇ "ÅÎÃÈÍÁÒË ÉÎÆÏÒÍÁÔÉÏÎȢ 4ÈÅ ÏÂÊÅÃÔÉÖÅ ÏÆ ÂÏÔÈ "ÅÎÃÈÍÁÒËÉÎÇ ÁÎÄ 
KPIs is to assist in the management of business improvement. This Annex gives some examples of KPIs, 
×ÈÉÃÈ ÃÁÎ ÂÅ ÅØÔÅÎÄÅÄȟ ÁÓ ÄÅÅÍÅÄ ÎÅÃÅÓÓÁÒÙȟ ÕÓÉÎÇ ÔÈÅ ÔÁØÏÎÏÍÙ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÉÎ &ÉÇÕÒÅ σȢ ɉ3ÏÍÅ ÏÆ 
the principles described below are based on NPRA, 2002 and Hernu, 2000).

Figure E.1 — Process for using KPIs and benchmarking for improving business performance

4ÈÅ ÐÒÏÃÅÓÓ ÄÅÐÉÃÔÅÄ ÉÎ &ÉÇÕÒÅ %Ȣρ ÉÓ Á ÓÉÍÐÌÉПÉÅÄ ÖÅÒÓÉÏÎ ÏÆ ÈÏ× +0)Ó ÃÁÎ ÂÅ ÄÅÖÅÌÏÐÅÄȢ

+0)Ó ÓÈÏÕÌÄ ÂÅ ÁÌÉÇÎÅÄ ÔÏ ÔÈÅ ÏÂÊÅÃÔÉÖÅÓ ÏÆ ÔÈÅ ÏÒÇÁÎÉÚÁÔÉÏÎ ÕÓÉÎÇ ÔÈÅÍ ÁÎÄȟ ÔÈÕÓȟ ÔÈÅ ÏÒÇÁÎÉÚÁÔÉÏÎ ÉÓ ÆÒÅÅ 
ÔÏ ÄÅПÉÎÅ ÔÈÅ +0)Ó ÉÎ ×ÈÁÔÅÖÅÒ ×ÁÙ ÂÅÓÔ ÃÏÎÔÒÉÂÕÔÅÓ ÔÏ ÔÈÅ ÉÍÐÒÏÖÅÄ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ ÔÈÅ ÏÒÇÁÎÉÚÁÔÉÏÎȢ

Improvement is an essential ingredient of successful companies. Performance indicators and 
ÂÅÎÃÈÍÁÒËÉÎÇ ÃÁÎ ÂÅ ÈÉÇÈÌÙ ÅÆÆÅÃÔÉÖÅ ÉÎ ÉÄÅÎÔÉÆÙÉÎÇ ÁÎÄ ÉÍÐÒÏÖÉÎÇ ÁÒÅÁÓ ÏÆ ÇÒÅÁÔÅÓÔ ÏÐÐÏÒÔÕÎÉÔÙȢ

For each of the activities in the process represented in Figure E.1 a brief description is given in the list 
items a) to e).

a) Benchmark performance:

5ÓÅ ÉÓ ÍÁÄÅ ÏÆ ÂÅÎÃÈÍÁÒËÉÎÇ ÄÁÔÁ ÔÏ ÄÅÔÅÒÍÉÎÅ ÔÈÅ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ ÔÈÅ ÏÒÇÁÎÉÚÁÔÉÏÎ ÉÎ ËÅÙ ÁÒÅÁÓȢ 4ÈÅÓÅ 
ÂÅÎÃÈÍÁÒËÓ ÃÁÎ ÔÈÅÎ ÂÅ ÕÓÅÄ ÆÏÒ ÃÏÍÐÁÒÉÓÏÎȟ ÕÓÕÁÌÌÙ ÅØÔÅÒÎÁÌȟ ÁÇÁÉÎÓÔ ÏÒÇÁÎÉÚÁÔÉÏÎÓ ÉÎ ÔÈÅ ÓÁÍÅ ÏÒ 
ÓÉÍÉÌÁÒ ÉÎÄÕÓÔÒÙȟ ÏÒ ÁÇÁÉÎÓÔ ÏÒÇÁÎÉÚÁÔÉÏÎÓ ÉÎ ÄÉÆÆÅÒÅÎÔ ÉÎÄÕÓÔÒÉÅÓ ÔÈÁÔ ÈÁÖÅ ÓÉÍÉÌÁÒ ÂÕÓÉÎÅÓÓ ÐÒÏÃÅÓÓÅÓȢ

(Ï×ÅÖÅÒȟ ÍÅÁÓÕÒÉÎÇ ÐÅÒÆÏÒÍÁÎÃÅ ÇÁÐÓ ×ÉÔÈ ÔÈÅ ÂÅÔÔÅÒ ÐÅÒÆÏÒÍÅÒÓ ÉÎ Á ÐÅÅÒ ÇÒÏÕÐ ÉÓ ÏÎÌÙ ÈÁÌÆ ÔÈÅ ÖÁÌÕÅ 
ÏÆ ÂÅÎÃÈÍÁÒËÉÎÇȢ !ÎÁÌÙÓÅÓ ÔÈÁÔ ÃÁÎ ÂÅ ÍÁÄÅ ÏÆ ÄÉÆÆÅÒÅÎÃÅÓ ÏÆ ÐÌÁÎÔ ÐÒÏПÉÌÅȟ ÐÒÁÃÔÉÃÅÓ ÁÎÄ ÏÒÇÁÎÉÚÁÔÉÏÎ 
(the causal factors) explaining these performance gaps are also invaluable knowledge for benchmarking 
ÓÔÕÄÙ ÐÁÒÔÉÃÉÐÁÎÔÓȢ

ÂɊ )ÄÅÎÔÉÆÙ ÁÒÅÁÓ ÆÏÒ ÉÍÐÒÏÖÅÍÅÎÔȡ

"ÁÓÅÄ ÏÎ ÔÈÅ ÅØÔÅÒÎÁÌ ÂÅÎÃÈÍÁÒËÓ ÁÎÄ ÔÈÅ ÏÂÊÅÃÔÉÖÅÓ ÏÆ ÔÈÅ ÏÒÇÁÎÉÚÁÔÉÏÎȟ ÁÒÅÁÓ ÆÏÒ ÉÍÐÒÏÖÅÍÅÎÔ ÃÁÎ 
ÂÅ ÉÄÅÎÔÉПÉÅÄȢ 4ÈÅ ÁÒÅÁÓ ÆÏÒ ÉÍÐÒÏÖÅÍÅÎÔ ÁÒÅ ÎÏÔ ÎÅÃÅÓÓÁÒÉÌÙ ÔÈÅ ÁÒÅÁÓ ×ÈÅÒÅ ÔÈÅ ÐÅÒÆÏÒÍÁÎÃÅ ÉÓ ÐÏÏÒ 
against the other benchmarks, as the areas of poor performance might not correspond with the areas 
ÔÈÁÔ ÁÒÅ ÃÒÉÔÉÃÁÌ ÆÏÒ ÔÈÅ ÂÕÓÉÎÅÓÓ ÏÂÊÅÃÔÉÖÅÓȢ

)Î ÁÄÄÉÔÉÏÎȟ ÂÅÎÃÈÍÁÒËÉÎÇ ÉÓ Á ÔÏÏÌ ÔÏ ÐÒÏÖÅ ÔÈÅ ÂÕÓÉÎÅÓÓ ÃÁÓÅ ÆÏÒ ÔÈÅ ÎÅÃÅÓÓÁÒÙ ÕÐȤÆÒÏÎÔ ÍÁÎÁÇÅÍÅÎÔ 
commitment and investment of the resources to be mobilized for the successful implementation of 
Á ÐÅÒÆÏÒÍÁÎÃÅȤÉÍÐÒÏÖÅÍÅÎÔ ÐÒÏÊÅÃÔȢ "ÅÎÃÈÍÁÒËÉÎÇ ÃÁÎ ÂÅ ÃÏÎÄÕÃÔÅÄ ÉÎÓÉÄÅ ÔÈÅ ÃÏÍÐÁÎÙȟ ×ÉÔÈÉÎ 
ÔÈÅ ÉÎÄÕÓÔÒÙ ÏÒ ÁÃÒÏÓÓ ÉÎÄÕÓÔÒÉÅÓ ɉÁÓ ÌÏÎÇ ÁÓ ÔÈÅ ÓÁÍÅ ÂÕÓÉÎÅÓÓ ÐÒÏÃÅÓÓ ÉÓ ÂÅÉÎÇ ÄÅÁÌÔ ×ÉÔÈɊȢ )Î ÔÈÅ 
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ÆÏÒÍÅÒ ÃÁÓÅȟ Á ȰÂÅÓÔ ÏÆ ÔÈÅ ÂÅÓÔȱ ÎÅÔ×ÏÒËÉÎÇȤÔÙÐÅ ÐÒÏÃÅÓÓ ÉÓ ÅÆÆÅÃÔÉÖÅ ÉÎ ÐÅÒÆÏÒÍÁÎÃÅ ÕÐÇÒÁÄÅÓȢ 5ÓÅ 
ÏÆ ÂÅÎÃÈÍÁÒËÉÎÇ ×ÉÔÈÉÎ ÁÎ ÉÎÄÕÓÔÒÙ ÁÌÌÏ×Ó Á ÃÏÍÐÁÎÙ ÔÏ ÒÅÃÁÌÉÂÒÁÔÅ ÉÔÓ ÐÅÒÆÏÒÍÁÎÃÅ ÔÁÒÇÅÔÓ ÁÎÄ ÔÏ 
ÒÅȤÅØÁÍÉÎÅ ÔÈÅ ÊÕÓÔÉПÉÃÁÔÉÏÎ ÏÆ ÈÉÓÔÏÒÉÃ ÐÏÌÉÃÉÅÓ ÁÎÄ ÐÒÁÃÔÉÃÅÓ ÉÎ ÔÈÅ ÌÉÇÈÔ ÏÆ ÔÈÏÓÅ ÏÆ ÔÈÅ ÂÅÔÔÅÒ ÉÎÄÕÓÔÒÙ 
performers.

c) Develop KPIs for improvement

In the areas where improvement is desired, KPIs should be developed. Each KPI should have a targeted 
ÐÅÒÆÏÒÍÁÎÃÅ ÌÅÖÅÌȢ 4ÈÅ +0) ÁÎÄ ÔÁÒÇÅÔ ÓÈÏÕÌÄȟ ×ÈÅÒÅ ÐÏÓÓÉÂÌÅȟ ÂÅ ÓÐÅÃÉПÉÃȟ ÍÅÁÓÕÒÁÂÌÅȟ ÁÃÈÉÅÖÁÂÌÅ ɉÂÕÔ 
require stretch), realistic and time-based (i.e. can track performance improvement over time). The 
ÆÒÅÑÕÅÎÃÙ ÁÔ ×ÈÉÃÈ ÔÈÅ +0) ÉÓ ÍÅÁÓÕÒÅÄ ÉÓ ÄÅÔÅÒÍÉÎÅÄ ÂÙ Á ÒÅÁÌÉÓÔÉÃ ÅØÐÅÃÔÁÔÉÏÎ ÏÆ ÔÈÅ ÁÍÏÕÎÔ ÏÆ ÔÉÍÅ 
ÒÅÑÕÉÒÅÄ ÆÏÒ ÁÎÙ ÃÏÒÒÅÃÔÉÖÅ ÁÃÔÉÏÎ ÔÏ ÈÁÖÅ ÁÎ ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÐÅÒÆÏÒÍÁÎÃÅ ÌÅÖÅÌȢ 4ÈÕÓȟ ÏÎÅ ÄÏÅÓ ÎÏÔ ×ÁÎÔ 
ÔÏ ÍÅÁÓÕÒÅ ÁÎÄ ÁÎÁÌÙÓÅ ÔÈÅ ÐÁÒÁÍÅÔÅÒÓ ×ÈÅÎ ÔÈÅÒÅ ÉÓ ÎÏ ÃÈÁÎÇÅ ÆÒÏÍ ÏÎÅ ÍÅÁÓÕÒÅÍÅÎÔ ÔÏ ÔÈÅ ÎÅØÔȟ 
ÂÕÔ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÂÁÌÁÎÃÅ ÔÈÉÓ ÁÇÁÉÎÓÔ ÎÏÔ ÍÅÁÓÕÒÉÎÇ ÏÆÔÅÎ ÅÎÏÕÇÈȟ ÒÅÓÕÌÔÉÎÇ ÉÎ ÔÈÅ ÓÉÔÕÁÔÉÏÎ ÔÈÁÔ 
ÐÁÒÁÍÅÔÅÒÓ ÃÁÎ ÂÅ ÏÕÔ ÏÆ ÃÏÎÔÒÏÌ ÆÏÒ ÌÏÎÇ ÐÅÒÉÏÄÓȢ )Î ÁÄÄÉÔÉÏÎȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÃÏÎÓÉÄÅÒ ÔÈÅ ÔÉÍÅȟ ÃÏÓÔ 
ÁÎÄ ÒÅÓÏÕÒÃÅÓ ÎÅÅÄÅÄ ÔÏ ÄÅÖÅÌÏÐȟ ÍÁÉÎÔÁÉÎ ÁÎÄ ÍÁÎÁÇÅ ÔÈÅ +0)Óȟ ÁÓ ÔÈÉÓ ÁÌÓÏ ÄÅÔÅÒÍÉÎÅÓ ÈÏ× ÍÁÎÙ 
robust KPIs can be used.

d) Measure KPI

4ÈÅ +0) ÓÈÏÕÌÄ ÂÅ ÍÅÁÓÕÒÅÄ ÁÎÄ ÒÅÐÏÒÔÅÄȟ ×ÈÅÒÅ ÐÏÓÓÉÂÌÅȟ ×ÉÔÈÉÎ ÅØÉÓÔÉÎÇ ÓÙÓÔÅÍÓȢ )Î ÁÄÄÉÔÉÏÎ ÔÏ 
ÍÅÁÓÕÒÉÎÇ ÔÈÅ +0)ȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÃÏÍÐÁÒÅ ÔÈÅ ÒÅÓÕÌÔ ÁÇÁÉÎÓÔ ÔÈÅ ÔÁÒÇÅÔ ÁÎÄ ÔÏ ÉÄÅÎÔÉÆÙ ÁÎÙ ÃÁÕÓÅÓ 
for deviations.

e) Take corrective action

The causes for deviations should be addressed and corrective actions performed, and the process 
ÓÈÏÕÌÄ ÂÅ ÒÅÐÅÁÔÅÄ ÍÁÎÙ ÔÉÍÅÓȢ

4ÈÉÓ !ÎÎÅØ ÆÏÃÕÓÅÓ ÏÎ ÔÈÅ ÕÓÅ ÏÆ +0)Ó ÁÎÄ "ÅÎÃÈÍÁÒËÉÎÇ ÂÙ /ÐÅÒÁÔÉÎÇ /ÒÇÁÎÉÓÁÔÉÏÎÓ ÂÕÔ ÔÈÅ ÓÁÍÅ 
ÐÒÏÃÅÓÓ ÃÁÎ ÁÌÓÏ ÂÅ ÁÄÏÐÔÅÄȟ ÁÓ ÉÓ ÅÎÃÏÕÒÁÇÅÄ ÔÏ ÂÅȟ ÂÙ ÔÈÅ ×ÉÄÅÒ ÓÕÐÐÌÙ ÃÈÁÉÎȢ &ÏÒ ÅØÁÍÐÌÅȟ %ÑÕÉÐÍÅÎÔ 
Manufacturers could adopt similar measures to report design and actual performance of their products, 
ÉÍÐÒÏÖÉÎÇ ÅÑÕÉÐÍÅÎÔ ÓÅÌÅÃÔÉÏÎ ÁÎÄ ÈÅÌÐÉÎÇ ÔÏ ÅÎÓÕÒÅ ÓÕÓÔÁÉÎÅÄ ÐÒÏÄÕÃÔÉÏÎ ɉÏÒ ÓÙÓÔÅÍɊ ÁÖÁÉÌÁÂÉÌÉÔÙ ÁÎÄ 
(3% ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ ÔÈÅ ÐÒÏÄÕÃÔÉÏÎ ÆÁÃÉÌÉÔÉÅÓȢ #ÏÎÓÉÓÔÅÎÔ ÄÅПÉÎÉÔÉÏÎÓȟ ÂÏÕÎÄÁÒÙ ÄÅПÉÎÉÔÉÏÎÓȟ ÁÎÄ ÄÁÔÁ 
ÑÕÁÌÉÔÙ ÁÓ ÄÅПÉÎÅÄ ÉÎ ÔÈÉÓ ÓÔÁÎÄÁÒÄ ÁÒÅ ÅÓÓÅÎÔÉÁÌ ÔÏ ÉÍÐÒÏÖÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÉÎ ÔÈÉÓ ÁÒÅÁȢȱ

E.2 Alignment to business objectives

E.2.1 General

+0)Ó ÁÒÅ ÁÌÉÇÎÅÄ ÔÏ ÔÈÅ ÏÒÇÁÎÉÚÁÔÉÏÎȭÓ ÏÂÊÅÃÔÉÖÅÓ ÆÏÒ ÔÈÅ ÆÁÃÉÌÉÔÙ ɉÏÒ ÏÐÅÒÁÔÉÏÎÓɊ ÁÎÄ ÉÍÐÒÏÖÅÍÅÎÔÓ ÁÒÅ 
ÉÄÅÎÔÉПÉÅÄ ÁÎÄ ÉÍÐÌÅÍÅÎÔÅÄ ÉÎ ÏÒÄÅÒ ÔÏ ÁÃÈÉÅÖÅ ÔÈÅ ÏÒÇÁÎÉÚÁÔÉÏÎȭÓ ÐÌÁÎÎÅÄ ÏÂÊÅÃÔÉÖÅÓȢ 4ÈÅ ÁÌÉÇÎÍÅÎÔ ÏÆ 
+0)Ó ÔÏ ÔÈÅ ÂÕÓÉÎÅÓÓ ÏÂÊÅÃÔÉÖÅÓ ÃÁÎ ÂÅ ÒÅÐÒÅÓÅÎÔÅÄ ÁÓ ÓÈÏ×Î ÉÎ &ÉÇÕÒÅ %ȢςȢ
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Figure E.2 — Alignment of KPIs to the business objectives

E.2.2 Differences between benchmarks and KPIs

4ÈÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÂÅÎÃÈÍÁÒËÓ ÁÎÄ +0)Ó ÁÒÅ ÒÁÔÈÅÒ ÓÕÂÔÌÅȢ 4ÈÅ ÍÁÊÏÒ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ Á 
KPI and a benchmark is related to the usage. In effect, a KPI is used for managing an improvement on 
an ongoing basis and for determining the progress towards a predetermined target. A benchmark is 
ÕÓÅÄ ÁÓ Á ÏÎÅȤÏÆÆȟ ÏÒ ÌÏ×ȤÆÒÅÑÕÅÎÃÙȟ ÅÖÅÎÔ ÔÏ ÄÅÔÅÒÍÉÎÅ ÔÈÅ ÐÒÅÓÅÎÔ ÐÅÒÆÏÒÍÁÎÃÅ ÌÅÖÅÌÓ ÁÇÁÉÎÓÔ ÏÔÈÅÒ 
organizations involved in the same process.

4ÈÅ ÔÁÂÌÅ ÂÅÌÏ× ÐÒÏÖÉÄÅÓ ÁÎ ÏÖÅÒÖÉÅ× ÏÆ ÔÈÅ ÍÁÊÏÒ ÄÉÆÆÅÒÅÎÃÅÓȢ

Table E.1 — KPIs versus benchmarking

Characteristic KPIs Benchmark
Purpose Track progress and effectiveness 

of management
)ÄÅÎÔÉÆÙ ÇÁÐÓ ÉÎ ÐÒÅÓÅÎÔ ÐÅÒÆÏÒ-
mance level

&ÒÅÑÕÅÎÃÙ Reasonable expectation of change 
occurring

One-off/infrequent

Source of data )ÎÔÅÒÎÁÌ ÓÙÓÔÅÍÓ External sources
Level of control Immediate to short-term Longer-term
.ÕÍÂÅÒ ÏÆ ÉÎПÌÕÅÎÃÉÎÇ ÐÁÒÁÍÅÔÅÒÓ One or few -ÁÎÙ
!ÃÃÕÒÁÃÙ Interested in trend Interested in absolute value
Targets 3ÅÔȟ ÂÁÓÅÄ ÏÎ ÏÂÊÅÃÔÉÖÅÓ No target

E.3 Using benchmarking

E.3.1 Benchmarking principles

Benchmarking helps determine the reference point and standard from which world-class performance 
can be measured. The process of benchmarking can be broken down into three steps.

ÁɊ %ÖÁÌÕÁÔÅ ÁÎÄ ÍÅÁÓÕÒÅ ÙÏÕÒ Ï×Î ÏÐÅÒÁÔÉÏÎ ÏÒ ÓÐÅÃÉПÉÃ ÐÒÏÃÅÓÓ ÔÏ ÉÄÅÎÔÉÆÙ ×ÅÁËÎÅÓÓÅÓ ÁÎÄ ÓÔÒÅÎÇÔÈÓ 
using the data collected in accordance with Clauses 7, 8, and 9. Choose a set of KPIs (see Table E.3). 
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!ÌÉÇÎ ÔÈÅÍ ÔÏ ÔÈÅ ÏÒÇÁÎÉÓÁÔÉÏÎȭÓ ÏÂÊÅÃÔÉÖÅÓ ÆÏÒ ÔÈÅ ÆÁÃÉÌÉÔÙ ɉÏÒ ÏÐÅÒÁÔÉÏÎÓɊȟ ÉÄÅÎÔÉÆÙ ÁÒÅÁÓ ÆÏÒ 
ÉÍÐÒÏÖÅÍÅÎÔȟ ÃÏÌÌÅÃÔ ÁÎÄ ÁÎÁÌÙÓÅ ÔÈÅ ÄÁÔÁ ÁÎÄ ÉÍÐÌÅÍÅÎÔ ÉÍÐÒÏÖÅÍÅÎÔÓ ÉÎ ÏÒÄÅÒ ÔÏ ÁÃÈÉÅÖÅ ÔÈÅ 
ÏÒÇÁÎÉÚÁÔÉÏÎȭÓ ÐÌÁÎÎÅÄ ÏÂÊÅÃÔÉÖÅÓȢ

ÂɊ )ÎÉÔÉÁÔÅ Á ÂÅÎÃÈÍÁÒËÉÎÇ ÓÔÕÄÙ ÁÎÄ ÄÏÃÕÍÅÎÔ ÐÒÏÃÅÓÓÅÓ ÂÙ ÒÅÆÅÒÒÉÎÇ ÔÏ ÐÅÅÒ ÇÒÏÕÐÓ ɉÓÅÅ %ȢσȢχɊ ÔÈÁÔ 
ÁÒÅ ÍÏÒÅ ÐÒÏÄÕÃÔÉÖÅ ÏÒ ÅÆПÉÃÉÅÎÔ ÔÈÁÎ ÙÏÕÒÓȢ

ÃɊ )ÄÅÎÔÉÆÙ ÂÅÓÔ ÐÒÁÃÔÉÃÅÓ ÁÎÄ ÉÍÐÌÅÍÅÎÔ ÔÈÅÍȢ

E.3.2 General

"ÅÎÃÈÍÁÒËÉÎÇ ÉÓ ÍÏÓÔ ÕÓÅÆÕÌ ×ÈÅÒÅ ÔÈÅÒÅ ÉÓ ÁÎ ÅØÉÓÔÉÎÇ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉПÉÃÁÎÔ ÓÁÍÐÌÅ ÐÏÐÕÌÁÔÉÏÎȢ )Ô 
ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÈÁÔ ÔÈÏÓÅ ÉÎÄÉÖÉÄÕÁÌÓ ÉÎÖÏÌÖÅÄ ÉÎ ÔÈÅ ÅØÃÈÁÎÇÅ ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ ÉÎÈÅÒÅÎÔ 
ÌÉÍÉÔÁÔÉÏÎÓ ÉÍÐÏÓÅÄ ÂÙ ÔÈÅ ÄÁÔÁ ÔÈÅÙ ÃÏÌÌÅÃÔ ÁÎÄ ÔÈÅ ÄÁÔÁÂÁÓÅ ×ÈÅÒÅ ÉÔ ÉÓ ÓÔÏÒÅÄȢ &ÏÒ ÅØÁÍÐÌÅȟ ÄÅÐÅÎÄÉÎÇ 
ÏÎ ÔÈÅ ÔÙÐÅȟ ÌÏÁÄȟ ÓÐÅÅÄȟ ÍÏÕÎÔÉÎÇ ÍÅÔÈÏÄȟ ÌÕÂÒÉÃÁÎÔ ÆÏÒÍÕÌÁÔÉÏÎÓȟ ÃÏÎÔÁÍÉÎÁÔÉÏÎ ÌÅÖÅÌÓȟ ÅÔÃȢȟ Á ÇÉÖÅÎ 
ÂÅÁÒÉÎÇ ÃÁÎ ÌÁÓÔ ÁÎÙ×ÈÅÒÅ ÆÒÏÍ ρψ ÍÏÎÔÈÓ ÔÏ τπ ÙÅÁÒÓȠ ÔÈÅÒÅÆÏÒÅȟ ËÎÏ×ÉÎÇ ÔÈÅ ÁÖÅÒÁÇÅ -44& ÏÆ ÁÌÌ 
ÂÅÁÒÉÎÇÓ ÉÎ Á ÇÉÖÅÎ ÐÌÁÎÔ ×ÏÕÌÄ ÂÅ ÏÆ ÏÎÌÙ ÌÉÍÉÔÅÄ ÕÓÅÆÕÌÎÅÓÓ ÔÏ Á ÒÅÌÉÁÂÉÌÉÔÙ ÅÎÇÉÎÅÅÒȢ &ÏÒ ÃÏÍÐÁÎÙ !ȟ 
×ÈÏ ÉÓ ÏÐÅÒÁÔÉÎÇ ×ÉÔÈ Á -44& ÏÆ ρψ ÙÅÁÒÓȟ ÔÏ ÁÐÐÒÏÁÃÈ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÏÆ ÃÏÍÐÁÎÙ " ×ÈÏ ÉÓ ÏÐÅÒÁÔÉÎÇ 
×ÉÔÈ Á -44& ÏÆ τπ ÙÅÁÒÓȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÈÁÔ ÔÈÅÒÅ ÂÅ ÁÎ ÕÎÄÅÒÌÙÉÎÇ ËÎÏ×ÌÅÄÇÅ ÏÆ ÁÌÌ ÏÆ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅÓ 
in the design and operating conditions. The development of best practices cannot occur where there is 
ÎÏÔ ÁÌÒÅÁÄÙ Á ÓÏÕÎÄ ËÎÏ×ÌÅÄÇÅ ÏÆ ÅÎÇÉÎÅÅÒÉÎÇ ÐÒÉÎÃÉÐÌÅÓȢ

! ÆÒÅÑÕÅÎÔ ÍÉÓÕÓÅ ÏÆ ÂÅÎÃÈÍÁÒËÉÎÇ ÉÓ ÔÏ ÃÏÎÓÉÄÅÒ ÉÔ ÍÅÒÅÌÙ ÁÓ Á ÓÃÏÒÅÃÁÒÄȟ ÔÈÁÔ ÉÓ ÔÏ ÓÁÙȟ ÆÏÒ ÌÏÏËÉÎÇ 
backward to measure past success or failure, rather than as a map to guide forward progress to achieve 
goals and continue improvement.

E.3.3 Taxonomy level

Benchmarking can occur at the plant, process-unit, equipment-class, subunit or maintainable-item level. 
+ÅÙ ÐÅÒÆÏÒÍÁÎÃÅ ÉÎÄÉÃÁÔÏÒÓ ÆÏÒ ÅÁÃÈ ÈÉÅÒÁÒÃÈÉÃÁÌ ÌÅÖÅÌ ɉÓÅÅ &ÉÇÕÒÅ σɊ ÐÒÏÖÉÄÅ ÄÉÆÆÅÒÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎȢ )Æ Á 
+0) ÓÅÔ ÁÔ ÏÎÅ ÔÁØÏÎÏÍÉÃ ÌÅÖÅÌ ÈÉÇÈÌÉÇÈÔÓ Á ×ÅÁËÎÅÓÓȟ ÔÈÅÎ ÔÈÅ ÎÅØÔ ÌÏ×ÅÒ ÔÁØÏÎÏÍÙ ÌÅÖÅÌ ÏÆ ÉÎÄÉÃÁÔÏÒÓ 
ÓÈÏÕÌÄ ÇÉÖÅ ÆÕÒÔÈÅÒ ÄÅПÉÎÉÔÉÏÎ ÁÎÄ ÃÌÁÒÉПÉÃÁÔÉÏÎ ÔÏ ÔÈÅ ÃÁÕÓÅÓ ÏÆ ÔÈÅ ×ÅÁËÎÅÓÓȢ "ÅÎÃÈÍÁÒËÉÎÇ ÉÎÉÔÉÁÔÉÖÅÓ 
ÔÈÁÔ ÒÁÎË ÐÌÁÎÔ ÏÒ ÐÒÏÃÅÓÓȤÕÎÉÔ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆÔÅÎ ÌÏÏË ÁÔ ÒÅÌÁÔÉÖÅ ÌÅÖÅÌÓ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙȟ ÓÔÁÆПÉÎÇȟ 
utilization and operating cost. KPIs for hierarchies at the level of equipment class and below include 
ÐÁÒÁÍÅÔÅÒÓ ÔÈÁÔ ÐÒÉÎÃÉÐÁÌÌÙ ÆÏÃÕÓ ÏÎ ÔÈÅ ÉÎÃÉÄÅÎÃÅ ÏÆ ÆÁÉÌÕÒÅ ÁÎÄ ÒÅÐÁÉÒȢ 7ÈÅÒÅ Á ȰÂÅÓÔ ÐÒÁÃÔÉÃÅȱ ÆÏÒ 
ÃÏÎÔÉÎÕÏÕÓ ÉÍÐÒÏÖÅÍÅÎÔ ÏÎ Á ÐÒÏÃÅÓÓ ÕÎÉÔ ÃÁÎȟ ÆÏÒ ÅØÁÍÐÌÅȟ ÉÎÖÏÌÖÅ ÔÈÅ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙȤ
ÃÅÎÔÒÅÄ ÍÁÉÎÔÅÎÁÎÃÅȟ ÔÈÅ ÂÅÓÔ ÐÒÁÃÔÉÃÅ ÁÔ Á ÌÏ×ÅÒ ÈÉÅÒÁÒÃÈÙ ÃÁÎ ÂÅ ÔÈÅ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎ ÏÆ ÍÏÒÅ ÒÉÇÏÒÏÕÓ 
ÄÅÓÉÇÎ ÓÐÅÃÉПÉÃÁÔÉÏÎÓȟ ÂÁÌÁÎÃÅ ÏÒ ÇÒÏÕÔÉÎÇ ÒÅÑÕÉÒÅÍÅÎÔÓȟ ÅÔÃȢ

E.3.4 Choice of benchmarks

+0)Ó ÔÈÁÔ ÔÏÇÅÔÈÅÒ ÃÁÎ ÍÅÁÓÕÒÅ ÏÖÅÒÁÌÌ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÅÆÆÅÃÔÉÖÅÎÅÓÓ ×ÉÔÈÉÎ ÔÈÉÓ 
International Standard are the following:

ÁɊ ÅÑÕÉÐÍÅÎÔȤÃÌÁÓÓȟ ÓÕÂÕÎÉÔ ÁÎÄ ÍÁÉÎÔÁÉÎÁÂÌÅȤÉÔÅÍ ÍÅÁÎ ÔÉÍÅ ÔÏ ÆÁÉÌÕÒÅ ɉ-44&ȟ ÓÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ 
#ÌÁÕÓÅ σɊȠ

ÂɊ ÁÖÁÉÌÁÂÉÌÉÔÙ ɉÓÅÅ ÄÅПÉÎÉÔÉÏÎ ÉÎ #ÌÁÕÓÅ σɊȠ

ÃɊ ÃÏÓÔ ÏÆ ÐÒÏÄÕÃÔÉÏÎ ÌÏÓÓÅÓ ÃÁÕÓÅÄ ÂÙ ÕÎÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÂÙ ÍÁÉÎÔÅÎÁÎÃÅ ÁÃÔÉÖÉÔÙȠ

ÄɊ ÄÉÒÅÃÔ ÃÏÓÔÓ ɉÌÁÂÏÕÒȟ ÃÏÎÔÒÁÃÔÓ ÁÎÄ ÍÁÔÅÒÉÁÌÓɊ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ×ÏÒËȠ

ÅɊ ÃÏÓÔÓ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÓÕÐÐÏÒÔ ÓÔÁÆÆ ÁÎÄ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÃÏÎÓÕÍÁÂÌÅÓȠ

f) ensure maintenance activities are executed according to plan.
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E.3.5 Alignment of benchmark and KPIs across peer groups

)Ô ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÈÁÔ ÁÌÌ ÂÅÎÃÈÍÁÒËÉÎÇ ÃÏÎÔÒÉÂÕÔÏÒÓ ÓÕÐÐÌÙ Á ÃÏÍÐÌÅÔÅ ÓÅÔ ÏÆ ËÅÙ ÐÅÒÆÏÒÍÁÎÃÅ ÉÎÄÉÃÁÔÏÒÓ 
(KPIs) that are tied to the same frame of reference. To do this, the more successful benchmarking 
initiatives are the following.

ɂ )ÄÅÎÔÉÆÙ ÔÈÏÓÅ ÅÌÅÍÅÎÔÓ ÔÈÁÔ ÍÏÓÔ ÁÆÆÅÃÔ ÔÈÅ ÃÏÍÍÅÒÃÉÁÌ ÓÕÃÃÅÓÓ ÏÆ ÔÈÅ ÂÕÓÉÎÅÓÓȢ

ɂ %ÍÐÌÏÙ ÇÅÎÅÒÉÃ ÔÅÒÍÓ ÆÏÒ ÅÁÃÈ ÅÌÅÍÅÎÔȡ ÔÈÅ ÄÅÓÃÒÉÐÔÉÏÎÓ ÏÆ ÂÏÕÎÄÁÒÉÅÓ ÁÎÄ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÄÁÔÁ 
should be chosen in accordance with this International Standard.

ɂ 0ÒÏÖÉÄÅ ÓÕÆПÉÃÉÅÎÔÌÙ ÄÅÔÁÉÌÅÄ ÄÅПÉÎÉÔÉÏÎÓ ÔÏ ÐÒÏÍÏÔÅ ÁÎÄ ÅÎÁÂÌÅ Á ÃÏÎÓÉÓÔÅÎÔ ÒÅÓÐÏÎÓÅ ÂÙ ÅÁÃÈ 
ÐÁÒÔÉÃÉÐÁÎÔ ÁÎÄ ÅÎÓÕÒÅ ÔÈÁÔ ÁÌÌ ÐÅÒÆÏÒÍÁÎÃÅ ÄÁÔÁ ÁÐÐÌÙ ÔÏ ÔÈÅ ÓÁÍÅ ÔÉÍÅ ÆÒÁÍÅȢ

"ÅÎÃÈÍÁÒËÉÎÇ ÍÁÙ ÂÅ ÕÓÅÄ ÔÏ ÐÒÏÖÉÄÅ ÃÏÎÔÉÎÕÏÕÓ ÉÍÐÒÏÖÅÍÅÎÔ ÔÏ ËÅÙ ×ÏÒËȤÐÒÏÃÅÓÓ ÅÌÅÍÅÎÔÓ ÏÆ ÐÌÁÎÔ 
ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÒÅÌÉÁÂÉÌÉÔÙ ÉÎÃÌÕÄÉÎÇ

ÁɊ ÓÔÒÁÔÅÇÙȾÌÅÁÄÅÒÓÈÉÐȟ

b) maintenance work management,

c) predictive and preventive maintenance,

ÄɊ ÃÏÍÐÕÔÅÒÉÚÅÄ ÍÁÉÎÔÅÎÁÎÃÅ ÍÁÎÁÇÅÍÅÎÔ ÉÎÆÏÒÍÁÔÉÏÎ ÓÙÓÔÅÍÓ ɉ#--)3Ɋȟ

e) training,

f) materials management,

g) contractor management,

ÈɊ ÒÅÌÉÁÂÉÌÉÔÙ ÉÍÐÒÏÖÅÍÅÎÔȟ

ÉɊ ÃÏÍÐÅÔÉÔÉÖÅ ÔÅÃÈÎÏÌÏÇÙȾÂÅÎÃÈÍÁÒËÉÎÇȢ

#ÏÎПÉÄÅÎÔÉÁÌ ÉÎÄÕÓÔÒÙ ÂÅÎÃÈÍÁÒËÉÎÇ ÏÆ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÆÕÎÃÔÉÏÎ ÈÁÓ ÂÅÃÏÍÅ ÁÎ 
ÅÓÓÅÎÔÉÁÌ ÔÏÏÌ ÆÏÒ ÐÅÒÆÏÒÍÁÎÃÅȤÉÍÐÒÏÖÅÍÅÎÔ ÐÒÏÇÒÁÍÍÅÓȢ )Ô ÈÁÓ ÔÈÅ ÐÒÉÍÁÒÙ ÏÂÊÅÃÔÉÖÅ ÏÆ ÐÒÏÖÉÄÉÎÇ 
companies with useable comparative data that, at a level of detail that is actionable, helps them focus on 
ÃÒÅÄÉÂÌÅ ÏÐÐÏÒÔÕÎÉÔÙ ÔÁÒÇÅÔÓ ÔÏ ÉÍÐÒÏÖÅ ÔÈÅÉÒ ÐÅÒÆÏÒÍÁÎÃÅȢ

4Ï ÇÁÉÎ ÃÒÅÄÉÂÉÌÉÔÙ ÁÎÄ ÁÃÃÅÐÔÁÎÃÅȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÈÁÔ ÔÈÅÓÅ ÏÐÐÏÒÔÕÎÉÔÙ ÔÁÒÇÅÔÓ ÂÅ ÓÅÅÎ ÁÓ ÒÅÁÌÉÓÔÉÃȟ 
ÔÈÁÔ ÉÓȟ ÔÈÅÙ ÁÒÅ ÕÎÄÅÒÓÔÏÏÄ ÂÙȟ ÁÎÄ ÃÒÅÄÉÂÌÅ ÔÏȟ ÔÈÏÓÅ ÒÅÓÐÏÎÓÉÂÌÅ ÆÏÒ ÁÃÈÉÅÖÉÎÇ ÔÈÅÍȢ

5ÓÅÒÓ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÁÒÅ ÃÁÕÔÉÏÎÅÄ ÁÇÁÉÎÓÔ ÆÏÃÕÓÉÎÇ ÏÎ ÏÎÌÙ ÏÎÅ ÏÒ Ô×Ï ÏÆ ÔÈÅ +0)Ó ÁÎÄ 
neglecting others.

E.3.7 Selection of peer groups

E.3.7.1 General

The selection of the peer group against which a participating plant compares its performance data is 
ÉÍÐÏÒÔÁÎÔȢ )Æ ÔÈÉÓ ÐÅÅÒȤÇÒÏÕÐ ÓÅÌÅÃÔÉÏÎ ÉÓ ×ÅÌÌ ÍÁÄÅȟ ÐÅÒÓÏÎÎÅÌ ÉÎ ÔÈÅ ÐÌÁÎÔ ×ÉÌÌ ÈÁÖÅ ÃÏÎПÉÄÅÎÃÅ ÔÈÁÔ ÉÔ 
ÈÁÓ ÔÈÅ ÓÁÍÅ ÐÅÒÆÏÒÍÁÎÃÅ ÏÐÐÏÒÔÕÎÉÔÙ ÁÓ ÔÈÅ ÂÅÔÔÅÒȤÐÅÒÆÏÒÍÉÎÇ ÐÌÁÎÔÓ ÉÎ ÔÈÅ ÇÒÏÕÐȢ &ÕÒÔÈÅÒÍÏÒÅȟ ÕÓÅ 
ÏÆ Á ÓÕÉÔÁÂÌÅ ÍÅÔÈÏÄ ÏÆ ÁÎÁÌÙÓÉÓ ÏÆ ÐÈÙÓÉÃÁÌ ÃÁÕÓÁÌ ÆÁÃÔÏÒÓȟ ÏÆ ÐÌÁÎÔ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÁÎÄ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ 
practices within the group provides explanations of variations in performance that have greater 
ÖÁÌÉÄÉÔÙȢ

When a plant’s performance is seen to be poor compared with its peer group, the gap can be due both to 
ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÔÈÅ ÐÌÁÎÔȭÓ ÐÈÙÓÉÃÁÌ ÆÅÁÔÕÒÅÓ ɉÅÖÅÎ ×ÉÔÈÉÎ ÔÈÅ ÓÁÍÅ ÐÅÅÒ ÇÒÏÕÐɊ ÁÎÄ ÁÌÓÏ ÔÏ ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ 
the practices and organization of the site. The characteristics of both categories of causal factor should 
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be benchmarked using a suitable method of benchmarking, so that the relative weight of each can be 
ÊÕÄÇÅÄ ÁÎÄ ÒÅÁÌÉÓÔÉÃ ÔÁÒÇÅÔÓ ÓÅÔȢ

E.3.7.2 Selection of peer groups

A peer group’s distinguishing factor is a feature of a plant that affects one or several aspects of 
performance and is common and intrinsic to the group of plants and also that a plant cannot change in 
the short/medium term.

4ÈÅ Ô×Ï ÐÅÅÒȤÇÒÏÕÐ ÄÉÓÔÉÎÇÕÉÓÈÉÎÇ ÆÁÃÔÏÒÓ ÔÈÁÔ ÈÁÖÅ ÂÅÅÎ ÆÏÕÎÄ ÍÏÓÔ ÓÉÇÎÉПÉÃÁÎÔ ÉÎ ÓÔÕÄÉÅÓ ÏÎ ÒÅÌÉÁÂÉÌÉÔÙ 
and maintenance are

ɂ ÐÒÏÃÅÓÓ ÆÁÍÉÌÙȡ ÆÏÒ ÒÅÁÓÏÎÓ ÏÆ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅÓȟ ÐÒÏÃÅÓÓ ÓÅÖÅÒÉÔÙ ɉÃÏÒÒÏÓÉÖÉÔÙȟ ÔÏØÉÃÉÔÙȟ ÅÔÃȢɊ ÁÎÄ 
ÍÁÉÎÔÅÎÁÎÃÅ ÃÏÍÐÌÅØÉÔÙȠ

ɂ ÇÅÏÇÒÁÐÈÉÃ ÒÅÇÉÏÎȡ ÆÏÒ ÒÅÁÓÏÎÓ ÏÆ ÐÒÅÖÁÉÌÉÎÇ ÌÁÂÏÕÒ ÈÏÕÒÌÙ ÃÏÓÔÓȟ ÅÍÐÌÏÙÍÅÎÔ ÁÎÄ 
ÃÏÎÔÒÁÃÔÉÎÇ ÐÒÁÃÔÉÃÅÓȟ ÓÁÆÅÔÙ ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔȤÐÒÏÔÅÃÔÉÏÎ ÎÏÒÍÓȟ ÃÌÉÍÁÔÅȟ ÍÁÎÁÇÅÍÅÎÔ ÃÕÌÔÕÒÅ ÁÎÄ 
industrialization level of the region.

E.4 Examples of benchmarks and KPIs using RM data

4ÈÅÒÅ ÁÒÅ Á ÖÁÒÉÅÔÙ ÏÆ ÂÅÎÃÈÍÁÒËÓ ÁÎÄ +0)Ó ÁÖÁÉÌÁÂÌÅȢ -ÅÁÓÕÒÅÍÅÎÔ ÏÆ ÃÏÓÔÓ ÁÎÄ ÆÁÉÌÕÒÅ ÒÁÔÅÓ ÐÒÏÖÉÄÅÓ 
ÉÎÄÉÃÁÔÉÏÎÓ ÏÆ ÔÒÅÎÄÓ ÉÎ ÔÈÅ ÅÆÆÅÃÔÉÖÅÎÅÓÓ ÏÆ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÒÅÌÉÁÂÉÌÉÔÙ ÐÒÏÇÒÁÍÍÅÓȢ +0)Ó ÃÁÎ ÁÌÓÏ ÂÅ 
ÕÓÅÄ ÔÏ ÇÁÕÇÅ ÁÎ ÏÒÇÁÎÉÚÁÔÉÏÎȭÓ ÁÄÈÅÒÅÎÃÅ ÔÏ ÐÒÏÇÒÁÍÍÅÓ ÁÎÄ ÐÒÏÃÅÄÕÒÅÓ ÂÙ ÒÅÃÏÒÄÉÎÇ ÃÏÍÐÌÉÁÎÃÅ 
with preventive or predictive schedules.

.Ï ÓÉÎÇÌÅ +0) ÐÒÏÖÉÄÅÓ ÔÈÅ ÃÏÍÐÌÅÔÅ ÐÉÃÔÕÒÅ ÁÎÄ ÉÔ ÉÓȟ ÔÈÅÒÅÆÏÒÅȟ ÎÅÃÅÓÓÁÒÙ ÔÏ ÄÅПÉÎÅ Á ÂÁÓËÅÔ ÏÆ +0)Ó 
that together indicate progress and trends in the reliable operation of plant and equipment. Trends can 
be shown over a period of time and can require some special attention to allow for periodical as well as 
ÁÃÃÕÍÕÌÁÔÉÖÅ ÒÅÐÏÒÔÉÎÇȟ ÆÏÒ ÅØÁÍÐÌÅȟ ȰÌÁÓÔȤÔ×ÏȤÙÅÁÒÓ ÁÖÅÒÁÇÅȱ ÉÎ ÔÈÅ ÌÁÔÔÅÒ ÃÁÓÅȢ

4ÁÂÌÅ %Ȣσ ÇÉÖÅÓ ÅØÁÍÐÌÅÓ ÏÆ +0)Ó ÔÈÁÔ ÃÁÎ ÂÅ ÄÅÖÅÌÏÐÅÄ ÍÁËÉÎÇ ÕÓÅ ÏÆ 2- ÏÒ ÏÔÈÅÒ ÒÅÌÉÁÂÉÌÉÔÙȤÒÅÌÁÔÅÄ 
ÄÁÔÁȢ &ÏÒ ÆÕÒÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎ ÏÎ ÔÈÅ ÓÏÕÒÃÅÓ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁȟ ÓÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ ρσȢςȟ 4ÁÂÌÅ τȢ 
/ÔÈÅÒȾÍÏÒÅ +0)Ó ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÄÅÐÅÎÄÉÎÇ ÏÎ ÉÎÄÕÓÔÒÙ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎȢ )Î 4ÁÂÌÅ %Ȣσȟ ÒÅÆÅÒÅÎÃÅ ÉÓ ÍÁÄÅ 
to the taxonomic levels in Table 2. These are suggestions and in some cases KPIs can be rolled up to 
Level 3.

Table E.2 — Taxonomic levels

Main category T a x o n o m i c 
level

Taxonomic hierarchy Use/location

Use/location 1 )ÎÄÕÓÔÒÙ 4ÙÐÅ ÏÆ ÍÁÉÎ ÉÎÄÕÓÔÒÙ
2 "ÕÓÉÎÅÓÓ ÃÁÔÅÇÏÒÙ 4ÙÐÅ ÏÆ ÂÕÓÉÎÅÓÓ ÏÒ ÐÒÏÃÅÓÓÉÎÇ ÓÔÒÅÁÍ
3 )ÎÓÔÁÌÌÁÔÉÏÎ ÃÁÔÅÇÏÒÙ 4ÙÐÅ ÏÆ ÆÁÃÉÌÉÔÙ
4 0ÌÁÎÔȾÕÎÉÔ ÃÁÔÅÇÏÒÙ 4ÙÐÅ ÏÆ ÐÌÁÎÔȾÕÎÉÔ
5 3ÅÃÔÉÏÎȾÓÙÓÔÅÍ -ÁÉÎ ÓÅÃÔÉÏÎȾÓÙÓÔÅÍ ÏÆ ÔÈÅ ÐÌÁÎÔ

Equipment sub-
division

6 Equipment (class/unit) Class of similar equipment units. Each equipment class 
contains similar pieces of equipment (e.g. compressors).

7 Subunit ! ÓÕÂÓÙÓÔÅÍ ÎÅÃÅÓÓÁÒÙ ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÕÎÉÔ ÔÏ ÆÕÎÃÔÉÏÎȢ
8 Component/maintaina-

ble item
The group of parts of the equipment unit that are 
ÃÏÍÍÏÎÌÙ ÍÁÉÎÔÁÉÎÅÄ ɉÒÅÐÁÉÒÅÄȾÒÅÓÔÏÒÅÄɊ ÁÓ Á ×ÈÏÌÅ

9 Part a A single piece of equipment
a 7ÈÉÌÅ ÔÈÉÓ ÌÅÖÅÌ ÍÁÙ ÂÅ ÕÓÅÆÕÌ ÉÎ ÓÏÍÅ ÃÁÓÅÓȟ ÉÔ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÏÐÔÉÏÎÁÌ ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ
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Table E.3 — Examples of KPIs a

KPI Relevant 
taxonomic 
levels b

Units Explanation and calculation Purpose and 
value

Involved 
personnel

1) METBF
Mean 
elapsed time 
between 
failures

6 to 8 Time (hours, 
ÄÁÙÓȟ ×ÅÅËÓȟ 
ÍÏÎÔÈÓȟ ÙÅÁÒÓɊ
For different 
ÃÌÁÓÓÅÓ ÏÒ ÔÙÐÅÓ 
of equipment
Trends are 
shown over a 
period of time

Indicates the average time 
between failure for compo-
nents, equipment or units.
$ÅПÉÎÉÔÉÏÎ ÏÆ ÆÁÉÌÕÒÅ ÉÓ ÇÉÖÅÎ 
in Clause 3 (general) and 
!ÎÎÅØ & ɉÓÁÆÅÔÙ ÅÑÕÉÐÍÅÎÔɊȢ
Use of METBF implies that 
down time/repair is included.
Guidelines for calculating 
METBF (and MTTF) are given 
in Annex C.

Indication of 
increasing or de-
ÃÒÅÁÓÉÎÇ ÒÅÌÉÁÂÉÌÉÔÙ 
of components, 
equipment or 
unit/plant

Equipment 
ÓÕÂÊÅÃÔȤÍÁÔ-
ter experts 
(SMEs)
2ÅÌÉÁÂÉÌÉÔÙ ÅÎ-
gineers (REs)
Middle man-
agement (MM)
Inspection

2) MTTF
Mean time 
to failure

6 to 8 As above Is similar to METBF, but does 
not take into account the 
down time/repair time.
METBF is the sum of MTTRes 
and MTTF.
MTTF equals the reciprocal 
of the failure rate.

As above
Note that MTTF, 
in principle, 
ÃÏÎÃÅÒÎÓ ÏÎÌÙ ÔÈÅ 
ПÉÒÓÔ ÔÉÍÅ ÔÏ ÆÁÉÌ-
ure of a new item 
ÂÅÆÏÒÅ ÁÎÙ ÍÁÉÎÔÅ-
nance task has 
been performed

As above

3) MTBR
Mean time 
between 
repairs

6 to 8 Time (hours, 
ÄÁÙÓȟ ×ÅÅËÓȟ 
ÍÏÎÔÈÓȟ ÙÅÁÒÓɊ
For different 
ÃÌÁÓÓÅÓ ÏÒ ÔÙÐÅÓ 
of equipment
Trends are 
shown over a 
period of time

Indicates the average time 
between repairs for compo-
nents, equipment or units.
!ÌÔÈÏÕÇÈ Á ÆÁÉÌÕÒÅ ÔÙÐÉÃÁÌÌÙ 
results in a repair, this is 
ÎÏÔ ÁÌ×ÁÙÓ ÔÈÅ ÃÁÓÅȢ 2ÅÐÁÉÒÓ 
ɉÅȢÇȢ ÍÁÊÏÒ ÏÖÅÒÈÁÕÌÓɊ ÃÁÎ ÂÅ 
undertaken on a time basis 
independent of failure.
Calculation based on total 
time between repairs di-
ÖÉÄÅÄ ÂÙ ÎÕÍÂÅÒ ÏÆ ÒÅÐÁÉÒÓ 
ÏÖÅÒ Á ÓÐÅÃÉПÉÅÄ ÔÉÍÅ ÐÅÒÉÏÄ 
or to date.
For subsea equipment, one 
ÍÁÙ ÒÅÎÁÍÅ ÔÈÅ +0) ÔÏ 
Ȱ-ÅÁÎ ÔÉÍÅ ÂÅÔ×ÅÅÎ ÉÎÔÅÒ-
ventions” (MTBI).

Indication of 
increasing or de-
ÃÒÅÁÓÉÎÇ ÒÅÌÉÁÂÉÌÉÔÙ 
of components or 
equipment within 
a plant/unit

SMEs
REs
MM
Maintenance
Inspection

a /ÔÈÅÒȾÍÏÒÅ +0)Ó ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÄÅÐÅÎÄÉÎÇ ÏÎ ÉÎÄÕÓÔÒÙ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎȢ
b See Table E.2.
c CM is sometimes used as an abbreviation for corrective maintenance, but in this document CM refers to Condition 
monitoring
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KPI Relevant 
taxonomic 
levels b

Units Explanation and calculation Purpose and 
value

Involved 
personnel

4) Mean 
active repair 
time (MART)

6 to 8 4ÉÍÅ ÕÓÕÁÌÌÙ ÉÎ 
ÈÏÕÒÓ ÏÒ ÄÁÙÓȢ
For different 
ÃÌÁÓÓÅÓ ÏÒ ÔÙÐÅÓ 
of equipment
Trends are 
shown over a 
period of time

The time taken to perform 
the repair of a component, 
ÅÑÕÉÐÍÅÎÔȟ ÓÙÓÔÅÍ ÏÒ ÕÎÉÔȢ
)Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÈÁÔ -!24 
follows the timeline princi-
ples given in Figure 4, and 
also ISO/TR 12489:2013, 
Figure 5 to 7.
/ÎÅ ÍÁÙ ÉÎÔÒÏÄÕÃÅ -$4 
(Mean down time) if it is also 
of interest to monitor the 
ÐÒÅÐÁÒÁÔÉÏÎ ÁÎÄ ÄÅÌÁÙ ÔÉÍÅÓȟ 
but such a KPI is not explicit-
ÌÙ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÉÓ ÔÁÂÌÅȢ

Indication of the 
ÐÒÏÄÕÃÔÉÖÉÔÙ ÁÎÄ 
work content of 
repair activities

SMEs
REs
Maintenance

5) Mean 
overall re-
pairing time 
(MRT)

6 to 8 4ÉÍÅ ÕÓÕÁÌÌÙ ÉÎ 
ÈÏÕÒÓ ÏÒ ÄÁÙÓȢ
For different 
ÃÌÁÓÓÅÓ ÏÒ ÔÙÐÅÓ 
of equipment
Trends are 
shown over a 
period of time

The time taken to prepare 
and perform the repair of 
a component, equipment, 
ÓÙÓÔÅÍ ÏÒ ÕÎÉÔȢ
)Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÈÁÔ -24 ÆÏÌ-
lows the timeline principles 
given in Figure 4, and also 
ISO/TR 12489:2013, Figure 
5 to 7.
/ÎÅ ÍÁÙ ÉÎÔÒÏÄÕÃÅ -$4 
(Mean down time) if it is also 
of interest to monitor the 
ÐÒÅÐÁÒÁÔÉÏÎ ÁÎÄ ÄÅÌÁÙ ÔÉÍÅÓȟ 
but such a KPI is not explicit-
ÌÙ ÉÎÃÌÕÄÅÄ ÉÎ ÔÈÉÓ ÔÁÂÌÅȢ

Indication of the 
ÐÒÏÄÕÃÔÉÖÉÔÙ ÁÎÄ 
work content of 
repair activities

SMEs
REs
Maintenance

6) Worst 
actors
List of 
ÆÒÅÑÕÅÎÔÌÙ 
failed equip-
ment

6 to 9 List of equip-
ment
List of frequent 
failure modes
&ÒÅÑÕÅÎÃÙ ÏÆ 
failure

#ÌÅÁÒ ÄÅПÉÎÉÔÉÏÎ ÏÆ ×ÈÉÃÈ 
ÆÁÉÌÕÒÅ ÔÙÐÅÓ ÁÒÅ ÃÏÖÅÒÅÄ ÉÓ 
ÎÅÃÅÓÓÁÒÙ ɉÓÅÅ !ÎÎÅØ #ɊȢ
,ÉÓÔ ÏÆ ÍÏÓÔ ÆÒÅÑÕÅÎÔÌÙ ÆÁÉÌÅÄ 
equipment can also be gener-
ÁÔÅÄ ÂÙ ÆÒÅÑÕÅÎÃÙ ÏÆ ÒÅÐÁÉÒÓȢ
List can also be used for 
ÓÕÂȤÓÕÐÐÌÉÅÒ ÒÅÌÉÁÂÌÙ ÍÁÎ-
agement follow-up.
Restructure as to plant 
impact.

Provides focus 
ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙ 
management and 
root cause failure 
ÁÎÁÌÙÓÉÓ ɉ2#!Ɋ
0ÒÏÄÕÃÔȾÑÕÁÌÉÔÙ 
development

As above

a /ÔÈÅÒȾÍÏÒÅ +0)Ó ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÄÅÐÅÎÄÉÎÇ ÏÎ ÉÎÄÕÓÔÒÙ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎȢ
b See Table E.2.
c CM is sometimes used as an abbreviation for corrective maintenance, but in this document CM refers to Condition 
monitoring
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KPI Relevant 
taxonomic 
levels b

Units Explanation and calculation Purpose and 
value

Involved 
personnel

7) AO

Operational 
ÁÖÁÉÌÁÂÉÌÉÔÙ

6 Ϸ ÔÉÍÅ 
available for 
operation of 
the equip-
ment when all 
maintenance 
(corrective and 
preventive) is 
included in the 
down time

.ÏÒÍÁÌÌÙ ÏÎ ÅÑÕÉÐÍÅÎÔȤÕÎÉÔ 
level.

Shows trend in 
equipment avail-
ÁÂÉÌÉÔÙ ×ÈÅÎ ÂÏÔÈ 
corrective and 
preventive mainte-
nance is covered
Input for produc-
tion planning (see 
C.2.3)

SME
REs
MM
Operations
Maintenance
Inspection

8) AT

Technical 
ÁÖÁÉÌÁÂÉÌÉÔÙ

6 Ϸ ÔÉÍÅ 
available for 
operation of 
the equipment 
when correc-
tive mainte-
ÎÁÎÃÅ ÏÎÌÙ ÉÓ 
included in the 
down time

.ÏÒÍÁÌÌÙ ÏÎ ÅÑÕÉÐÍÅÎÔȤÕÎÉÔ 
level.

4ÈÅ ËÅÙ ÔÅÃÈÎÉ-
ÃÁÌȤÁÖÁÉÌÁÂÉÌÉÔÙ 
indicator
Shows trend in 
equipment availa-
ÂÉÌÉÔÙ ÆÏÃÕÓÉÎÇ ÏÎ 
ÉÎÔÒÉÎÓÉÃ ÒÅÌÉÁÂÉÌÉÔÙ 
(see C.2.3)

SMEs
REs
MM
Operations
Maintenance
Inspection

ωɊ 3ÁÆÅÔÙ 
critical ele-
ments with 
assurance 
tasks in 
CMMS

4 to 6 Ϸ ÏÆ ÓÁÆÅÔÙ 
critical equip-
ment with as-
surance tasks 
in the CMMS.

4ÏÐ 1ÕÁÒÔÉÌÅȡ ρππϷȢ
4ÒÁÃËÅÄ !ÎÎÕÁÌÌÙȢ

%ÎÓÕÒÅ ÁÌÌ 3ÁÆÅÔÙ 
Critical Elements 
requiring assur-
ance tasks have 
them assigned in 
the CMMS.

Asset Manager
Operations
Maintenance

10) Safe-
ÔÙ ÃÒÉÔÉÃÁÌ 
element 
planned 
maintenance 
compliance 
ɉÎÏÔ ÂÅÙÏÎÄ 
latest allow-
ÁÂÌÅ ПÉÎÉÓÈ 
date)

4 to 6 Ϸ ÏÆ 0ÌÁÎÎÅÄ 
Maintenance 
7/Ó ÆÏÒ ÓÁÆÅÔÙ 
critical equip-
ment outstand-
ing after the 
last scheduled 
ПÉÎÉÓÈ ÄÁÔÅȢ

4ÏÐ 1ÕÁÒÔÉÌÅ ЄωψϷȢ
4ÒÁÃËÅÄ -ÏÎÔÈÌÙȢ

-ÅÁÓÕÒÅ ÓÁÆÅÔÙ 
critical element 
planned mainte-
nance work com-
pleted before last 
ÁÐÐÒÏÖÅÄ ПÉÎÉÓÈÅÄ 
date

Asset manager
Operations
Maintenance

ρρɊ 3ÁÆÅÔÙ 
Critical 
Element 
Corrective 
Maintenance 
compliance 
ɉÎÏÔ ÂÅÙÏÎÄ 
Latest 
Allowable 
Finish Date)

4 to 6 Ϸ ÏÆ #ÏÒÒÅÃÔÉÖÅ 
Maintenance 
7/Ó ÆÏÒ ÓÁÆÅÔÙ 
critical equip-
ment outstand-
ing after the 
last scheduled 
ПÉÎÉÓÈ ÄÁÔÅȢȢ

4ÏÐ 1ÕÁÒÔÉÌÅ ЄωψϷȢ
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙ

-ÅÁÓÕÒÅ ÓÁÆÅÔÙ 
critical element 
corrective main-
tenance work 
completed before 
last approved 
ПÉÎÉÓÈÅÄ ÄÁÔÅ

Asset Manager
Operations
Maintenance

12) Preven-
tive mainte-
nance (PM) 
man-hours 
ratio

4 to 6 Ϸ ÏÆ ÔÏÔÁÌ 
maintenance 
man-hours 
spent on PM 
(not including 
ÍÏÄÉПÉÃÁÔÉÏÎÓɊ

Total PM work order (WO) 
ÍÁÎȤÈÏÕÒÓ ÄÉÖÉÄÅÄ ÂÙ ÔÏÔÁÌ 
7/ ÍÁÎȤÈÏÕÒÓȟ ÂÙ ÅÑÕÉÐ-
ÍÅÎÔ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÒ ÔÙÐÅÓȢ

Indication of 
amount of proac-
tive preventive 
maintenance work

SMEs
REs
Operations
Maintenance

a /ÔÈÅÒȾÍÏÒÅ +0)Ó ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÄÅÐÅÎÄÉÎÇ ÏÎ ÉÎÄÕÓÔÒÙ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎȢ
b See Table E.2.
c CM is sometimes used as an abbreviation for corrective maintenance, but in this document CM refers to Condition 
monitoring
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KPI Relevant 
taxonomic 
levels b

Units Explanation and calculation Purpose and 
value

Involved 
personnel

13) Cor-
rective 
maintenance 
c man-hours 
ratio

4 to 6 Ϸ ÏÆ ÔÏÔÁÌ ÍÁÉÎ-
tenance man-
hours spent 
on corrective 
maintenance

Total corrective mainte-
nance WO man-hours divid-
ÅÄ ÂÙ ÔÏÔÁÌ 7/ ÍÁÎȤÈÏÕÒÓȟ 
ÂÙ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ 
ÏÒ ÔÙÐÅÓȢ

Indication of 
amount of correc-
tive maintenance 
work

SMEs
REs
Operations
Maintenance

14) Overdue 
Assurance 
ÏÒ 3ÁÆÅÔÙ 
Critical work 
orders on 
3ÁÆÅÔÙ #ÒÉÔÉ-
cal Elements 
without 
Technical Au-
ÔÈÏÒÉÔÙ ɉ4!Ɋ 
approval

4 to 6 Number of as-
surance tasks 
ÆÏÒ ÓÁÆÅÔÙ ÃÒÉÔ-
ical equipment 
ÔÈÁÔ ÉÓ ÂÅÙÏÎÄ 
the Last Al-
lowable Finish 
Date without 
technical au-
thorisation.

Top Quartile: 0 per Plant/Unit
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙȢ

#ÈÅÃË 3ÁÆÅÔÙ #ÒÉÔÉ-
cal Elements work 
orders are not 
being rescheduled 
without appro-
priate Technical 
approval.

Asset Manager
Operations
Maintenance

15) PMs 
overdue

4 to 6 .ÕÍÂÅÒ ÏÒ Ϸ ÏÆ 
PM WOs over-
ÄÕÅ ÂÙ ÃÁÔÅÇÏÒÙ

Count of outstanding PM WOs 
ÂÙ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ 
ÏÒ ÁÓ Á Ϸ ÏÆ ÔÏÔÁÌ 0- 7/ÓȢ
/ÎÅ ÍÁÙ ÁÌÓÏ ÓÅÌÅÃÔ ÏÎÌÙ ÓÁÆÅ-
ÔÙȤÃÒÉÔÉÃÁÌ ÅÑÕÉÐÍÅÎÔ ÏÒ ÐÒÏ-
duction-critical equipment to 
differentiate into groups.

Indication of 
outstanding PM 
backlog

Operations
Maintenance

16) Predic-
tive mainte-
nance (PdM) 
complete
Completion 
of predictive 
maintenance 
(e.g. inspec-
tions, test-
ing, periodic 
condition 
monitoring)

4 to 6 .ÕÍÂÅÒ ÏÒ Ϸ 
PdM data col-
lection activi-
ties completed

$ÅПÉÎÅ ×ÈÉÃÈ ÐÒÅÄÉÃ-
tive-maintenance activities 
ÔÏ ÃÏÖÅÒȟ ÉÎÄÉÖÉÄÕÁÌÌÙ ÏÒ ÁÌÌȢ
For example, number of data 
points, routes or equipment 
that have PdM NDT data 
collection carried out divided 
ÂÙ ÔÏÔÁÌ ÄÁÔÁ ÐÏÉÎÔÓȟ ÒÏÕÔÅÓ ÏÒ 
ÅÑÕÉÐÍÅÎÔȟ ÏÖÅÒ Á ÓÐÅÃÉПÉÅÄ 
period of time.
ɉ6ÉÂÒÁÔÉÏÎ ÁÎÁÌÙÓÉÓ ÄÁÔÁȟ 
thickness readings, infrared 
scans, motor performance 
ÁÎÁÌÙÓÉÓɊȢ

Condition monitor-
ing management

SMEs
REs
Operations
Maintenance
Inspection

17) Predic-
tive mainte-
nance (PdM) 
overdue

4 to 6 .ÕÍÂÅÒ ÏÒ Ϸ 
overdue predic-
tive mainte-
nance (PdM) 
activities

$ÅПÉÎÅ ×ÈÉÃÈ ÐÒÅÄÉÃÔÉÖÅ 
maintenance activities to 
ÃÏÖÅÒȟ ÉÎÄÉÖÉÄÕÁÌÌÙ ÏÒ ÁÌÌȢ
#ÏÕÎÔ ÏÒ Ϸ ÏÆ 0Ä- .$4 ÄÁÔÁ 
points, routes or equipment 
that are outstanding over a 
ÓÐÅÃÉПÉÅÄ ÔÉÍÅ ÐÅÒÉÏÄ ÏÆ ÔÉÍÅȢ

Indicates backlog 
ÏÆ 0Ä- ÔÙÐÅ ÏÆ ÁÃ-
tivities, e.g. NDT

SMEs
REs
Operations
Maintenance
Inspection

18) Cor-
rective 
maintenance 
workload

4 to 6 Number of 
hours work 
recorded for 
corrective 
maintenance.

Top Quartile < 6 man weeks.
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙ

Ensure number of 
hours of corrective 
maintenance is 
under control.

Asset Manager
Operations
Maintenance

a /ÔÈÅÒȾÍÏÒÅ +0)Ó ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÄÅÐÅÎÄÉÎÇ ÏÎ ÉÎÄÕÓÔÒÙ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎȢ
b See Table E.2.
c CM is sometimes used as an abbreviation for corrective maintenance, but in this document CM refers to Condition 
monitoring
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KPI Relevant 
taxonomic 
levels b

Units Explanation and calculation Purpose and 
value

Involved 
personnel

19) Schedule 
compliance

4 to 6 Ϸ ÏÆ ÓÃÈÅÄ-
uled total 
maintenance 
man-hours 
completed over 
a rolling three 
month period.

4ÏÐ 1ÕÁÒÔÉÌÅ ЄωψϷȢ
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙȢ

Increase compli-
ÁÎÃÅ ×ÉÔÈ ×ÅÅËÌÙ 
schedule.

Asset Manager
Operations
Maintenance

20) Un-
scheduled/ 
ПÉÌÌȤÉÎ ×ÏÒË

4 to 6 Ϸ ÏÆ ÍÁÉÎ-
tenance 
man-hours 
consisting of 
unscheduled/
ПÉÌÌ ÉÎ ×ÏÒË ÏÖÅÒ 
a rolling three 
month period.

4ÏÐ 1ÕÁÒÔÉÌÅ ЃςϷȢ
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙȢ

Ensure work is 
being scheduled 
and the resulting 
plan adhered to.

Asset Manager
Operations
Maintenance

21) Turn-
around 
duration

4 4ÉÍÅȟ ÕÓÕÁÌÌÙ ÉÎ 
ÄÁÙÓ

)Ô ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÉÎÃÌÕÄÅ ÒÕÎȤ
down and start-up in connec-
tion with turnarounds.
Prolonged turnarounds due 
ÔÏ ÍÏÄÉПÉÃÁÔÉÏÎÓ ÍÁÙ ÂÅ 
separated out in order not 
to disturb comparison with 
ÙÅÁÒȤÔÏȤÙÅÁÒ ÒÅÑÕÉÒÅÍÅÎÔÓ 
ÆÏÒ ÍÁÊÏÒ ÍÁÉÎÔÅÎÁÎÃÅȢ

Maintenance 
planning
-ÏÄÉПÉÃÁÔÉÏÎ ÏÐ-
portunities
Outage planning
Production plan-
ning

Operations
Maintenance

22) Time 
between 
turnarounds

4 to 5 Measured on 
annual basis 
(number of 
ÍÏÎÔÈÓȟ ÙÅÁÒÓɊ

Time between turnarounds. As above As above

23) Main-
tenance 
estimating 
ÁÃÃÕÒÁÃÙ ɀ 
hours

4 to 6 Ϸ ÄÉÆÆÅÒÅÎÃÅ 
between 
planned and ac-
tual man-hours 
for planned and 
corrective WOs

4ÏÐ 1ÕÁÒÔÉÌÅ ϹȾȤ υϷȢ
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙȢ

Ensure historical 
data is used in esti-
mating (durations)

Asset Manager
Operations
Maintenance

24) Main-
tenance 
estimating 
ÁÃÃÕÒÁÃÙ ɀ 
cost

4 to 6 Ϸ ÄÉÆÆÅÒÅÎÃÅ 
between 
planned and 
actual costs for 
planned and 
corrective WOs.

4ÏÐ 1ÕÁÒÔÉÌÅ ϹȾȤ υϷȢ
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙȢ

Ensure historical 
data is used in es-
timating (costs)

Asset Manager
Operations
Maintenance

25) Repair 
rework ratio

6 Ϸ ÏÆ ÒÅÐÁÉÒÓ 
where rework 
is required fol-
lowing repair

Number of WOs that are 
ÒÅ×ÏÒËÅÄ ÄÉÖÉÄÅÄ ÂÙ ÔÏÔÁÌ 
number of WOs.
#ÌÁÓÓÉПÉÅÄ ÂÙ ÅÑÕÉÐÍÅÎÔ ÔÙÐÅȢ
-ÁÙ ÂÅ ÓÐÌÉÔ ÉÎÔÏ ÐÒÅÖÅÎÔÉÖÅ 
and corrective maintenance.

Indication of work 
ÑÕÁÌÉÔÙ ÁÎÄ ÐÒÏ-
ÄÕÃÔÉÖÉÔÙ

REs
Operations
Maintenance

a /ÔÈÅÒȾÍÏÒÅ +0)Ó ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÄÅÐÅÎÄÉÎÇ ÏÎ ÉÎÄÕÓÔÒÙ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎȢ
b See Table E.2.
c CM is sometimes used as an abbreviation for corrective maintenance, but in this document CM refers to Condition 
monitoring
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KPI Relevant 
taxonomic 
levels b

Units Explanation and calculation Purpose and 
value

Involved 
personnel

26) CMMS 
#ÏÎПÉÒÍÅÄ 
to Technical 
Completion 
time

4 to 6 Time between 
work com-
pletion and 
technical close 
out of the work 
order.

Top Quartile 24 hours.
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙȢ

%ÎÓÕÒÅ ÈÉÓÔÏÒÙ ÉÓ 
written within a 
reasonable time 
from the end of the 
ÁÃÔÉÖÉÔÙ ɉÔÙÐÉÃÁÌÌÙ 
with 72 hours).

Maintenance

27) Average 
repair work-
ÓÈÏÐ ÃÙÃÌÅ 
time

6 to 8 4ÉÍÅȟ ÕÓÕÁÌÌÙ ÉÎ 
ÈÏÕÒÓ ÏÒ ÄÁÙÓ

The time taken from when 
failed item is received at 
ÒÅÐÁÉÒ ÓÈÏÐ ÕÎÔÉÌ ÉÔ ÉÓ ÒÅÁÄÙ 
for use again

Repair manage-
ment

Maintenance

28) Generic 
material 
ordering

4 to 6 Ϸ ÏÆ ÍÁÔÅÒÉÁÌ 
items issued 
that are iden-
ÔÉПÉÅÄ ÉÎ ÔÈÅ 
CMMS.

4ÏÐ 1ÕÁÒÔÉÌÅ ЃρπϷȢ
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙȢ

Ensure the Mate-
rial Catalogue is 
complete.

Asset Manager
Operations
Maintenance

29) Materi-
als achieving 
original 
Required on 
Site (RoS) 
date

4 to 6 Ϸ ÏÆ ÍÁÔÅÒÉÁÌÓ 
delivered to 
site in com-
pliance with 
the original 
required on 
site date.

4ÏÐ 1ÕÁÒÔÉÌÅ ЄωυϷȢ
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙȢ

2ÅÄÕÃÅ ÄÅÌÁÙÓ 
to corrective 
and preventive 
×ÏÒË ÃÁÕÓÅÄ ÂÙ 
ÕÎÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ 
materials.

Asset Manager
Operations
Maintenance

30) Inven-
ÔÏÒÙ ÓÅÒÖÉÃÅ 
level

4 to 6 Ϸ ÏÆ ÍÁÔÅÒÉÁÌÓ 
required for 
maintenance 
ÓÁÔÉÓПÉÅÄ ÆÒÏÍ 
stock.

4ÏÐ 1ÕÁÒÔÉÌÅ ϹȾȤ υϷȢ
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙȢ

%ÎÓÕÒÅ ÃÏÍÍÏÎÌÙ 
used materials 
for maintenance 
activities are held 
in stock to reduce 
time waiting for 
materials.

Asset Manager
Operations
Maintenance

31) Total 
maintenance 
cost

4 to 6 Per plant, 
section or 
equipment for 
a given period 
ɉÅȢÇȢ ÁÎÎÕÁÌÌÙɊ

Total cost for both corrective 
and preventive maintenance 
including spare parts.
Does not include costs relat-
ed to down time with respect 
to lost production.

4ÒÅÎÄ ÁÎÁÌÙÓÉÓ ÏÖÅÒ 
a period of time

Plant manage-
ment
Operations
Maintenance

a /ÔÈÅÒȾÍÏÒÅ +0)Ó ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÄÅÐÅÎÄÉÎÇ ÏÎ ÉÎÄÕÓÔÒÙ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎȢ
b See Table E.2.
c CM is sometimes used as an abbreviation for corrective maintenance, but in this document CM refers to Condition 
monitoring
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KPI Relevant 
taxonomic 
levels b

Units Explanation and calculation Purpose and 
value

Involved 
personnel

32) Mainte-
nance pro-
ÄÕÃÔÉÖÉÔÙ

4 Ϸ ÏÆ ÍÁÉÎ-
tenance 
man-hours 
ÃÏÎÓÕÍÅÄ ÂÙ 
non-productive 
activities, e.g. 
awaiting mate-
rials, etc.

4ÏÐ 1ÕÁÒÔÉÌÅ ЄυπϷȢ
4ÒÁÃËÅÄ ÍÏÎÔÈÌÙ

Non-value added 
time is recorded 
and there is a 
focus on reducing 
or eliminating 
non-value added 
time.

Asset Manager
Operations
Maintenance

33) Cost of 
repairs per 
work order

4 to 6 #ÏÓÔ ÂÙ ÄÉÆÆÅÒ-
ent equipment 
ÔÙÐÅÓ ÆÏÒ ÖÁÒÉ-
ous geograph-
ical locations, 
units or plants.

The cost of repair to equip-
ÍÅÎÔ ÁÓ ÒÅÐÒÅÓÅÎÔÅÄ ÂÙ ÔÈÅ 
costs collected against equip-
ÍÅÎÔ ×ÏÒË ÏÒÄÅÒÓȢ 4ÙÐÉÃÁÌÌÙȟ 
ÉÔ ÉÎÃÌÕÄÅÓ ÌÁÂÏÕÒ ɉÃÏÍÐÁÎÙ 
and/or contract), materials 
and equipment hire. Over-
head can also be included.

Trend in repair 
cost over a period 
of time
)ÄÅÎÔÉПÉÃÁÔÉÏÎ ÏÆ 
×ÏÒÓÔ ÁÃÔÏÒÓ ÂÙ 
repair cost and/or 
ÅÑÕÉÐÍÅÎÔ ÔÙÐÅ

As above

34) Failure 
fraction (see 
F.2.4, and 
also ISO/TR 
12489:2013, 
3.2.4).

6 Ratio %ÑÕÉÐÍÅÎÔ ÓÕÂÊÅÃÔ ÔÏ ÓÕÃÈ 
ÐÏÔÅÎÔÉÁÌ ÓÁÆÅÔÙ ÃÒÉÔÉÃÁÌ 
ÆÁÉÌÕÒÅÓ ÃÁÎ ÂÅ ÉÄÅÎÔÉПÉÅÄ 
within a plant and moni-
tored, and the ratio between 
ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÓÁÆÅÔÙ ÃÒÉÔÉÃÁÌ 
ÆÁÉÌÕÒÅÓ ÄÅÔÅÃÔÅÄ ÂÙ ÐÅÒÉÏÄÉÃ 
tests and the corresponding 
number of tests performed.
4ÒÁÃËÅÄ ÁÎÎÕÁÌÌÙȢ

Average unavail-
ÁÂÉÌÉÔÙ ɉ0&$ÁÖÇɊ 
due to dangerous 
undetected fail-
ures is established 
ÂÙ ÕÓÉÎÇ ÔÅÓÔ 
reports.
This common in-
ÄÕÓÔÒÙ ÐÒÁÃÔÉÃÅ ÆÏÒ 
several countries.

2ÅÇÕÌÁÔÏÒÙ 
Authorities
Asset manager
Operations
Maintenance

a /ÔÈÅÒȾÍÏÒÅ +0)Ó ÃÁÎ ÂÅ ÕÓÅÆÕÌ ÄÅÐÅÎÄÉÎÇ ÏÎ ÉÎÄÕÓÔÒÙ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎȢ
b See Table E.2.
c CM is sometimes used as an abbreviation for corrective maintenance, but in this document CM refers to Condition 
monitoring
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Annex F 
(informative) 

 

F.1 General

4ÈÅ ÐÕÒÐÏÓÅ ÏÆ ÔÈÉÓ !ÎÎÅØ ÉÓ ÔÏ ÍÁËÅ ÔÈÅ ÕÓÅÒ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ Á×ÁÒÅ ÏÆ ÓÏÍÅ ÓÐÅÃÉПÉÃ 
ÄÅПÉÎÉÔÉÏÎÓ ÁÎÄ ÃÌÁÓÓÉПÉÃÁÔÉÏÎÓ ÁÐÐÌÉÅÄ ÆÏÒ ÓÁÆÅÔÙ ÃÒÉÔÉÃÁÌ ÅÑÕÉÐÍÅÎÔȢ )%# ÈÁÓ ÄÅÖÅÌÏÐÅÄ ÔÈÅ ÆÕÎÃÔÉÏÎÁÌ 
ÓÁÆÅÔÙ ÓÔÁÎÄÁÒÄÓ )%# φρυπψȡςπρπ ɉÁÌÌ ÐÁÒÔÓɊ ÁÎÄ )%# φρυρρȡςπρφ ɉÁÌÌ ÐÁÒÔÓɊȟ ×ÈÉÃÈ ÈÁÖÅ ÂÅÅÎ 
ÉÍÐÌÅÍÅÎÔÅÄ ÂÙ ÍÁÎÙ ÉÎÄÕÓÔÒÉÅÓ ÉÎÃÌÕÄÉÎÇ ÔÈÅ ÎÁÔÕÒÁÌ ÇÁÓȟ ÐÅÔÒÏÌÅÕÍ ÁÎÄ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÉÎÄÕÓÔÒÉÅÓȢ 
The general principles described in IEC 61508:2010 (all parts) and IEC 61511:2016 (all parts) have been 
ÆÕÒÔÈÅÒ ÄÅÖÅÌÏÐÅÄ ÂÙ ÎÁÔÉÏÎÁÌ ÉÎÉÔÉÁÔÉÖÅÓ ÉÎÔÏ ÇÕÉÄÅÌÉÎÅÓ ÁÎÄ ÁÎÁÌÙÓÉÎÇ ÍÅÔÈÏÄÓ ÆÏÒ ÕÓÅ ÉÎ ÔÈÅ ÐÅÔÒÏÌÅÕÍ 
ÉÎÄÕÓÔÒÙȟ ÆÏÒ ÅØÁÍÐÌÅ ÉÎ ɉ4ÈÅ .ÏÒ×ÅÇÉÁÎ /ÉÌ ÁÎÄ 'ÁÓ !ÓÓÏÃÉÁÔÉÏÎȟ ςπρφɊȢ

)3/Ⱦ42 ρςτψωȡςπρσ ÐÒÏÖÉÄÅÓ ÇÕÉÄÁÎÃÅ ÔÏ ÒÅÌÉÁÂÉÌÉÔÙ ÍÏÄÅÌÌÉÎÇ ÁÎÄ ÃÁÌÃÕÌÁÔÉÏÎ ÏÆ ÓÁÆÅÔÙ ÓÙÓÔÅÍÓ ÁÎÄ ÉÓ 
ÁÎ ÅÓÓÅÎÔÉÁÌ ÄÏÃÕÍÅÎÔ ×ÈÅÎ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÖÅÒÅÄ ÂÙ ÔÈÉÓ ÓÔÁÎÄÁÒÄ ÉÓ ÕÓÅÄȢ !Î ÏÖÅÒÖÉÅ× 
is given in F.2.

!Ó ÐÁÒÔ ÏÆ ÔÈÉÓ ÏÖÅÒÁÌÌ ÐÕÒÐÏÓÅȟ Á ÒÅÃÏÍÍÅÎÄÅÄ ÌÉÓÔ ÏÆ ÆÁÉÌÕÒÅ ÄÅПÉÎÉÔÉÏÎÓ ÆÏÒ ÓÏÍÅ ÓÁÆÅÔÙ ÓÙÓÔÅÍÓ ÁÎÄ 
components is given in Table F.1.

F.2 Reliability modelling and calculation of safety systems

)3/Ⱦ42 ρςτψωȡςπρσ ÐÒÏÖÉÄÅÓ ÇÕÉÄÅÌÉÎÅÓ ÔÏ ÒÅÌÉÁÂÉÌÉÔÙ ÅÎÇÉÎÅÅÒÓ ×ÈÏ ÄÅÁÌ ×ÉÔÈ ÐÒÏÂÁÂÉÌÉÓÔÉÃ ÁÐÐÒÏÁÃÈÅÓȟ 
×ÈÉÃÈȟ ÉÎ ÁÓÓÏÃÉÁÔÉÏÎ ×ÉÔÈ ÑÕÁÌÉÔÁÔÉÖÅ ÃÏÎÓÉÄÅÒÁÔÉÏÎÓȟ ÁÒÅ ÉÎÃÒÅÁÓÉÎÇÌÙ ÕÓÅÄ ÔÏ ÄÅÓÉÇÎ ÒÅÌÉÁÂÌÅ ÓÁÆÅÔÙ 
ÓÙÓÔÅÍÓȢ 4ÈÉÓ ÉÓ ÅÎÃÏÕÒÁÇÅÄ ÂÙ ÒÅÇÕÌÁÔÉÏÎÓ ɉÅȢÇȢ 3%6%3/ ))) ÄÉÒÅÃÔÉÖÅȟ ςπρςɊ ÏÒ ×ÉÄÅÌÙ ÒÅÃÏÇÎÉÚÅÄ 
ÓÔÁÎÄÁÒÄÓ ɉÅȢÇȢ ÔÈÅ 3), ÁÐÐÒÏÁÃÈ ÒÅÃÏÍÍÅÎÄÅÄ ÆÏÒ ÓÁÆÅÔÙ ÉÎÓÔÒÕÍÅÎÔÅÄ ÓÙÓÔÅÍÓ ÂÙ ÔÈÅ )%# φρυπψȡςπρπ 
mother standard and the sectorial derived standard like IEC 61511:2016 (all parts) which is focused on 
ÐÒÏÃÅÓÓ ÓÙÓÔÅÍÓɊȢ 4ÈÉÓ ÉÍÐÌÉÅÓ ÔÏ ÍÅÅÔ ÖÁÒÉÏÕÓ ÐÒÏÂÁÂÉÌÉÔÙ ÒÅÌÁÔÅÄ ÒÅÑÕÉÒÅÍÅÎÔÓȟ ÂÕÔ ÔÈÅÓÅ ÐÒÏÂÁÂÉÌÉÓÔÉÃ 
ÍÁÔÔÅÒÓ ÁÒÅ ÃÕÒÒÅÎÔÌÙ ÒÁÔÈÅÒ ÂÒÉÅПÌÙ ÄÏÃÕÍÅÎÔÅÄ ÉÎ ÓÔÁÎÄÁÒÄÓȟ ÁÎÄ ÎÏÔ ÓÁÔÉÓÆÁÃÔÏÒÉÌÙ ÁÄÄÒÅÓÓÅÄ 
ÉÎ ÒÅÌÉÁÂÉÌÉÔÙ ÔÅØÔÂÏÏËÓȢ 4ÈÅÒÅÆÏÒÅȟ )3/Ⱦ42 ρςτψωȡςπρσ ÁÉÍÓ ÁÔ ÃÌÏÓÉÎÇ ÔÈÉÓ ÇÁÐ ÂÙ ÅÓÔÁÂÌÉÓÈÉÎÇ Á 
ÓÏÕÎÄ ÓÐÅÃÉПÉÃ ÐÒÏÂÁÂÉÌÉÓÔÉÃ ÂÁÃËÇÒÏÕÎÄȟ ÈÅÌÐÉÎÇ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÅÎÇÉÎÅÅÒÓ ÔÏ ÐÒÏÐÅÒÌÙ ÄÅÁÌ ×ÉÔÈ ÔÈÅ 
ÐÒÏÂÁÂÉÌÉÓÔÉÃ ÍÏÄÅÌÌÉÎÇ ÁÎÄ ÃÁÌÃÕÌÁÔÉÏÎÓ ÏÆ ÁÎÙ ÔÙÐÅ ÏÆ ÓÁÆÅÔÙ ÓÙÓÔÅÍÓ ɉÅȢÇȢ %3$ȟ (ÉÇÈ )ÎÔÅÇÒÉÔÙ 0ÒÅÓÓÕÒÅ 
0ÒÏÔÅÃÔÉÏÎ 3ÙÓÔÅÍȟ ÅÔÃȢɊȢ !ÆÔÅÒ ÇÁÔÈÅÒÉÎÇ ÔÈÅ ÒÅÌÅÖÁÎÔ ÄÅПÉÎÉÔÉÏÎÓ ÁÎÄ ÒÁÉÓÉÎÇ ÔÈÅ ÔÙÐÉÃÁÌ ÄÉÆПÉÃÕÌÔÉÅÓȟ ÔÈÅ 
ÔÅÃÈÎÉÃÁÌ ÒÅÐÏÒÔ ÅØÐÌÁÉÎÓ ÉÎ ÄÅÔÁÉÌ ÈÏ× ÔÏ ÓÏÌÖÅ ÔÈÅÍȢ )Ô ÁÎÁÌÙÓÅÓ ÉÎ ÄÅÔÁÉÌ ÈÏ× ÓÉÍÐÌÉПÉÅÄ ÆÏÒÍÕÌÁÅ ÃÁÎ 
ÂÅ ÅÓÔÁÂÌÉÓÈÅÄ ÆÏÒ ÓÉÍÐÌÅ ÓÁÆÅÔÙ ÓÙÓÔÅÍÓ ÁÎÄ ÈÏ× ÔÈÅ ÃÏÍÍÏÎ ÓÔÁÎÄÁÒÄÉÚÅÄ ÍÏÄÅÌÓ Ȥ ÒÅÌÉÁÂÉÌÉÔÙ ÂÌÏÃË 
diagrams (IEC 61078:2016), fault trees (IEC 61025:2006), Markovian approach (IEC 61165:2006) and 
0ÅÔÒÉ ÎÅÔÓ ɉ)%# φςυυρȡςπρςɊ Ȥ ÍÁÙ ÂÅ ÕÓÅÄ ÔÏ ÄÅÁÌ ×ÉÔÈ ÍÏÒÅ ÃÏÍÐÌÅØ ÓÉÔÕÁÔÉÏÎÓȢ -ÏÒÅÏÖÅÒȟ )3/Ⱦ42 
12489:2013 develops in detail the approaches mentioned in the IEC 61508:2010, part 6, Annex B, for 
3), ÒÅÌÁÔÅÄ ÃÁÌÃÕÌÁÔÉÏÎÓȢ )Ô ÁÌÓÏ ÐÒÏÖÉÄÅÓ ÇÕÉÄÅÌÉÎÅÓ ÁÂÏÕÔ ÔÈÅ ÍÕÌÔÉÐÌÅ ÓÁÆÅÔÙ ÓÙÓÔÅÍÓ ÍÅÎÔÉÏÎÅÄ ÉÎ 
IEC 61511:2016 (all parts).

!ÎÎÅØ ! ÉÎ )3/Ⱦ42 ρςτψωȡςπρσ ÐÒÏÖÉÄÅÓ Á ÌÉÓÔ ÏÆ σρ ÓÙÓÔÅÍÓ ×ÉÔÈ ÓÁÆÅÔÙ ÆÕÎÃÔÉÏÎȟ ÁÎÄ ÁÌÓÏ ÌÉÓÔÓ ÔÈÅ 
associated equipment classes in this International Standard, which are of relevance for collection or 
ÅÓÔÉÍÁÔÉÏÎ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ×ÈÅÎ ÁÎÁÌÙÓÉÎÇ ÓÕÃÈ ÓÙÓÔÅÍÓȢ

!ÎÎÅØ $Ȣυ ÐÒÏÖÉÄÅÓ Á ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÓÏÕÒÃÅÓ ÆÏÒ ÕÓÅ ×ÈÅÎ ÁÎÁÌÙÓÉÎÇ ÓÕÃÈ ÓÙÓÔÅÍÓȟ ÂÕÔ 
ÔÈÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÉÓ ÁÌÓÏ ÕÓÅÆÕÌ ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÅØÃÈÁÎÇÅ ÉÎ ÇÅÎÅÒÁÌȢ

 

© ISO 2016 – All rights reserved 251Copyright International Organization for Standardization 
Provided by IHS under license with various National Standards Bodies Licensee=University of Alberta/5966844001, User=dfgfgsfgdf, dfgdfgdfg

Not for Resale, 10/06/2016 22:31:11 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
,
,
`
,
,
,
,
,
,
,
`
`
`
,
`
`
,
,
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 14224:2016(E)

3ÁÆÅÔÙ )ÎÓÔÒÕÍÅÎÔÅÄ 3ÙÓÔÅÍÓ ɉ3)3Ɋ ÃÁÎ ÈÁÖÅ ÇÒÅÁÔ ÉÎПÌÕÅÎÃÅ ÏÎ Á ÐÌÁÎÔȭÓ ÓÁÆÅÔÙ ÁÎÄ ÉÎÔÅÇÒÉÔÙȟ ÁÎÄ ÆÁÉÌÕÒÅ 
ÏÆ ÔÈÅÓÅ ÓÙÓÔÅÍÓ ÉÓȟ ÔÈÅÒÅÆÏÒÅȟ ÄÅÁÌÔ ×ÉÔÈ ÉÎ Á ÍÏÒÅ ÄÅÄÉÃÁÔÅÄ ×ÁÙ ÔÈÁÎ ÆÏÒ ÏÔÈÅÒ ÅÑÕÉÐÍÅÎÔȢ !Ó ÔÈÅÓÅ 
ÓÙÓÔÅÍÓ ÁÒÅ ÆÒÅÑÕÅÎÔÌÙ ȰÄÏÒÍÁÎÔȱ ÉÎ ÎÏÒÍÁÌ ÕÓÅ ÁÎÄ ÅØÐÅÃÔÅÄ ÔÏ ÆÕÎÃÔÉÏÎ ×ÈÅÎ ÃÁÌÌÅÄ ÕÐÏÎȟ ÉÔ ÉÓ ÏÆ ÔÈÅ 
ÕÔÍÏÓÔ ÉÍÐÏÒÔÁÎÃÅ ÔÏ ÒÅÖÅÁÌ ÁÎÙ ÈÉÄÄÅÎ ÆÁÉÌÕÒÅ ÂÅÆÏÒÅ ÔÈÅ ÆÕÎÃÔÉÏÎ ÉÓ ÃÁÌÌÅÄ ÕÐÏÎȢ

&ÕÒÔÈÅÒȟ ÉÔ ÉÓ ÁÌÓÏ ÏÆ ÐÒÉÍÅ ÉÎÔÅÒÅÓÔ ÔÏ ËÎÏ× ÔÈÅ ÃÏÎÓÅÑÕÅÎÃÅÓ ÏÆ Á ÆÁÉÌÕÒÅ ÏÆ ÔÈÅÓÅ ÓÙÓÔÅÍÓ ×ÉÔÈ ÒÅÇÁÒÄ 
ÔÏ ÉÍÐÁÃÔ ÏÎ ÓÁÆÅÔÙȢ

3ÏÍÅ ÇÅÎÅÒÁÌ ÃÏÍÍÏÎÌÙ ÕÓÅÄ ÔÅÒÍÓ ÉÎ ÔÈÉÓ ÁÒÅÁ ÁÒÅ ÌÉÓÔÅÄ ÂÅÌÏ× ×ÉÔÈ ÒÅÆÅÒÅÎÃÅ ÔÏ ×ÈÅÒÅ ÔÈÅ ÄÅПÉÎÉÔÉÏÎÓ 
can be found:

ɂ $ÁÎÇÅÒÏÕÓ ÆÁÉÌÕÒÅ ɉÓÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢσɊȢ 4ÈÅÓÅ ÆÁÉÌÕÒÅÓ ÉÍÐÅÄÅ Á ÇÉÖÅÎ ÓÁÆÅÔÙ ÁÃÔÉÏÎȢ

ɂ 3ÁÆÅ ÆÁÉÌÕÒÅ ɉÓÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢυɊȢ 4ÈÅÓÅ ÆÁÉÌÕÒÅÓ ÆÁÖÏÕÒ Á ÇÉÖÅÎ ÓÁÆÅÔÙ ÁÃÔÉÏÎȢ

ɂ .ÏȤÅÆÆÅÃÔ ÆÁÉÌÕÒÅÓ ÁÒÅ ÆÁÉÌÕÒÅÓ ÔÈÁÔ ÈÁÖÅ ÎÏ ÉÍÐÁÃÔ ÏÎ ÓÁÆÅÔÙȢ

ɂ )ÎÔÒÉÎÓÉÃÁÌÌÙ ÆÁÉÌ ÓÁÆÅ ÓÙÓÔÅÍÓȠ ÓÙÓÔÅÍÓ ÂÁÓÅÄ ÏÎ Á ÄÅÓÉÇÎ ×ÈÉÃÈ ÆÁÖÏÕÒ ÔÈÅ ÓÁÆÅ ÆÁÉÌÕÒÅÓ ÁÎÄ ÆÏÒ 
×ÈÉÃÈ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÄÁÎÇÅÒÏÕÓ ÆÁÉÌÕÒÅÓ ÉÓ ÎÅÇÌÉÇÉÂÌÅȢ

ɂ .ÏÎȤÉÎÔÒÉÎÓÉÃÁÌÌÙ ÆÁÉÌ ÓÁÆÅ ÓÙÓÔÅÍȠ ÓÙÓÔÅÍÓ ×ÈÅÒÅ ÔÈÅ ÐÒÏÂÁÂÉÌÉÔÙ ÏÆ ÄÁÎÇÅÒÏÕÓ ÆÁÉÌÕÒÅÓ ÉÓ ÎÏÔ 
negligible.

ɂ )ÍÍÅÄÉÁÔÅÌÙ ÒÅÖÅÁÌÅÄ ÆÁÉÌÕÒÅÓ ɉÓÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢρπɊȢ

ɂ (ÉÄÄÅÎ ÆÁÉÌÕÒÅÓ ɉÓÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢςȢρρɊȢ 4ÈÅÓÅ ÆÁÉÌÕÒÅÓ ÍÁÙ ÂÅ ÄÅÔÅÃÔÅÄ ÂÙ ÅȢÇȢ ÐÅÒÉÏÄÉÃ ÔÅÓÔÓȢ

)%# φρυπψȡςπρπ ɉÁÌÌ ÐÁÒÔÓɊ ÉÎÔÒÏÄÕÃÅÓ Á ÆÁÉÌÕÒÅ ÃÌÁÓÓÉПÉÃÁÔÉÏÎ ÔÈÁÔ ÉÓ ÁÄÁÐÔÅÄ ÔÏ 3)3Ȣ (ÅÒÅ ÔÈÅ ÆÁÉÌÕÒÅÓ ÁÒÅ 
ПÉÒÓÔ ÄÉÖÉÄÅÄ ÉÎÔÏ ÔÈÅ Ô×Ï ÃÁÔÅÇÏÒÉÅÓȡ

ɂ ÒÁÎÄÏÍ ÆÁÉÌÕÒÅÓ ɉÓÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÉÎ σȢχωɊȠ

ɂ ÓÙÓÔÅÍÁÔÉÃ ÆÁÉÌÕÒÅÓ ɉÓÅÅ ÁÌÓÏ ÄÅПÉÎÉÔÉÏÎ ÉÎ σȢωπɊȢ

The random failures of components are in IEC 61508:2010 further categorized into these failure 
mode groups:

ɂ ÄÁÎÇÅÒÏÕÓ ÄÅÔÅÃÔÅÄ ɉ$$ɊȠ

ɂ ÄÁÎÇÅÒÏÕÓ ÕÎÄÅÔÅÃÔÅÄ ɉ$5ɊȠ

ɂ ÓÁÆÅ ÄÅÔÅÃÔÅÄ ɉ3$ɊȠ

— safe undetected (SU).

#ÏÌÌÅÃÔÅÄ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÍÁÙ ÎÏÔ ÃÏÎÔÁÉÎ ÈÉÓÔÏÒÉÃ ÆÁÉÌÕÒÅ ÍÏÄÅ ÅÖÅÎÔÓ ×ÉÔÈÉÎ ÁÌÌ ÔÈÅÓÅ ÆÏÕÒ ÃÁÔÅÇÏÒÉÅÓȟ 
ÁÎÄ ÔÈÉÓ ×ÉÌÌ ÒÅÑÕÉÒÅ ÃÁÕÔÉÏÎ ÁÎÄ ÁÓÓÕÍÐÔÉÏÎ ×ÈÅÎ ÅÓÔÁÂÌÉÓÈÉÎÇ ÆÁÉÌÕÒÅ ÒÁÔÅÓ ÆÏÒ ÓÕÃÈ ȰÚÅÒÏ ÆÁÉÌÕÒÅ 
ÈÉÓÔÏÒÙȱȢ 4ÈÅ ÐÈÙÓÉÃÁÌ ÅÑÕÉÐÍÅÎÔ ÂÅÈÁÖÉÏÕÒ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÔÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÔÈÁÔ ÁÐÐÌÙ ÆÏÒ Á ÃÅÒÔÁÉÎ 
component is also vital to understand, to ensure proper allocation of failure data onto these four 
categories, whereof some perhaps need to be zero.

7ÈÅÎ ÃÏÌÌÅÃÔÉÎÇ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÆÏÒ 3)3ȟ Ô×Ï ÔÏÐÉÃÓ ÓÈÏÕÌÄ ÂÅ ÅÍÐÈÁÓÉÓÅÄȡ

— common cause failures (see C.1.6 and ISO/TR 12489:2013, 3.2.14)

ɂ ÔÅÓÔ ÉÎÔÅÒÖÁÌ ɉÐÅÒÉÏÄÉÃɊ ÆÏÒ ÉÄÅÎÔÉÆÙÉÎÇ ÄÁÎÇÅÒÏÕÓ ÕÎÄÅÔÅÃÔÅÄ ɉ$5Ɋ ÆÁÉÌÕÒÅÓ
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ISO 14224:2016(E)

7ÈÅÎ Á ÓÁÆÅÔÙȾÒÅÌÉÁÂÉÌÉÔÙ ÓÔÕÄÙ ÉÓ ÐÅÒÆÏÒÍÅÄ ÁÓ ÄÅÓÃÒÉÂÅÄ ÉÎ )%# φρυπψȡςπρπ ɉÁÌÌ ÐÁÒÔÓɊȟ ÉÔ ÉÓ ÉÍÐÏÒÔÁÎÔ 
ÔÈÁÔ ÔÈÅ ÒÅÌÅÖÁÎÔ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÁÒÅ ÃÌÁÓÓÉПÉÅÄ ÁÓ $$ȟ $5ȟ 3$ ÏÒ 35Ȣ 3ÅÅ ÁÌÓÏ 4ÁÂÌÅ υ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ 
ÁÎ ÉÎÆÏÒÍÁÔÉÏÎ ПÉÅÌÄ ÔÏ ÁÌÌÏ× ÓÕÃÈ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÏÎ Á ÓÐÅÃÉПÉÃ ÉÎÓÔÁÌÌÁÔÉÏÎȢ 4ÁÂÌÅ "Ȣρυ ÉÎÄÉÃÁÔÅÓ ÁÌÓÏ 
ÔÈÅ ÄÅÍÁÎÄ ÒÅÌÁÔÅÄ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÃÏÖÅÒÅÄ ÂÙ !ÎÎÅØ " ÆÏÒ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÃÌÁÓÓÅÓ ÃÏÖÅÒÅÄ ÔÈÅÒÅÉÎȢ 
4ÈÉÓ ÓÕÐÐÏÒÔÓ ÔÈÅ ÁÐÐÌÉÃÁÂÉÌÉÔÙ ÏÆ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄ ÔÏ ÔÈÅ ÓÐÅÃÉПÉÃ ÁÎÁÌÙÓÅÓ ÁÓ ÄÅÓÃÒÉÂÅÄ ÉÎ 
IEC 61508:2010 (all parts).

3ÏÍÅ ÏÆ ÔÈÅ ÃÏÌÌÅÃÔÅÄ ÃÏÍÍÏÎ ÃÁÕÓÅ ÆÁÉÌÕÒÅÓ ÃÁÎ ÂÅ ÓÙÓÔÅÍÁÔÉÃ ÆÁÉÌÕÒÅÓȟ ÁÎÄ ×ÏÕÌÄ ÔÈÕÓ ÎÏÔ ÂÅ 
ÃÁÔÅÇÏÒÉÚÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ ÒÁÎÄÏÍ ÆÁÉÌÕÒÅ ÍÏÄÅ ÇÒÏÕÐÓ $5Ⱦ$$Ⱦ3$Ⱦ35 ÁÂÏÖÅȢ #ÌÁÓÓÉПÉÃÁÔÉÏÎ ÏÆ ÓÙÓÔÅÍÁÔÉÃ 
ÆÁÉÌÕÒÅÓ ÉÓ ÁÌÓÏ ÒÅПÌÅÃÔÅÄ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσȟ &ÉÇÕÒÅ "ȢυȢ 3ÅÅ ÁÌÓÏ "ȢςȢσȢς ÉÎ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
Standard.

7ÈÅÎ ÒÅÃÏÒÄÉÎÇ ÁÎÄȾÏÒ ÁÎÁÌÙÓÉÎÇ ÆÁÉÌÕÒÅÓ ÆÏÒ 3)3ȟ ÉÔ ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÏ ÃÏÎÓÕÌÔ )%# φρυπψȡςπρπ ɉÁÌÌ 
parts), IEC 61511:2016 (all parts), ISO/TR 12489:2013, and additional national guidelines as deemed 
relevant.

F.3.3 Downtime issues related to SIS reliability data collection and analysis

$Ï×ÎÔÉÍÅ ÉÓÓÕÅÓ ÁÒÅ ÉÍÐÏÒÔÁÎÔ ÉÎ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÁÎÁÌÙÓÉÓ ÏÆ 3)3Ȣ )3/Ⱦ42 ρςτψωȡςπρσȟ 
&ÉÇÕÒÅÓ υ ÔÏ χ ÐÒÏÖÉÄÅ ÄÅПÉÎÉÔÉÏÎÓ ÁÎÄ ÇÕÉÄÁÎÃÅ ÏÎ ÓÕÃÈ ÍÁÔÔÅÒÓȟ ÂÕÔ ÓÏÍÅ ÓÐÅÃÉПÉÃ ÒÅÍÁÒËÓ ÁÒÅ 
given below.

#ÌÁÕÓÅ σ ÄÅПÉÎÅÓ ÔÈÅ ÔÅÒÍÓ ȰÍÅÁÎ ÏÖÅÒÁÌÌ ÒÅÐÁÉÒÉÎÇ ÔÉÍÅ ɉ-24Ɋȱȟ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÒÅÐÁÉÒÓ ÏÆ ÆÁÉÌÕÒÅÓ ÁÆÔÅÒ 
ÔÈÅÙ ÈÁÖÅ ÂÅÅÎ ÄÅÔÅÃÔÅÄȢ !ÎÏÔÈÅÒ ÕÓÅÄ ÔÅÒÍ ÉÓ ȰÍÅÁÎ ÔÉÍÅ ÔÏ ÒÅÓÔÏÒÁÔÉÏÎ ɉ-442ÅÓɊȱȟ ×ÈÉÃÈ ÉÎÃÌÕÄÅÓ 
both the fault detection and the repair times.

)Î ÁÎÙ ÃÁÓÅȟ -442ÅÓ Ѐ -&$4 Ϲ -24Ȣ 4ÈÅ ȰÍÅÁÎ ÆÁÕÌÔ ÄÅÔÅÃÔÉÏÎ ÔÉÍÅȱ ɉ-&$4Ɋ ÏÆ ÔÈÅ ÄÁÎÇÅÒÏÕÓ ÄÅÔÅÃÔÅÄ 
ÆÁÉÌÕÒÅÓ ɉÅȢÇȢ ÄÅÔÅÃÔÅÄ ÂÙ ÄÉÁÇÎÏÓÔÉÃ ÔÅÓÔÓɊ ÉÓ ÇÅÎÅÒÁÌÌÙ ÎÅÇÌÉÇÉÂÌÅ ÃÏÍÐÁÒÅÄ ÔÏ ÔÈÅ -24ȟ ÁÎÄ ÉÔ ÉÓ 
reasonable to assume that MTTRes and MRT have the same numerical values for dangerous detected 
failures.

F.4.1 General

2ÉÓË ÍÁÎÁÇÅÍÅÎÔ ÏÆ ÓÁÆÅÔÙ ÓÙÓÔÅÍÓ ÄÏÅÓ ÁÌÓÏ ÒÅÑÕÉÒÅ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ÁÎÄ ÁÓÓÏÃÉÁÔÅÄ 
ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎȢ 4ÈÅ ÕÓÅ ÂÙ ÏÐÅÒÁÔÏÒÓ ÏÆ ÔÈÅ ÓÔÁÎÄÁÒÄ ÄÅПÉÎÉÔÉÏÎÓ ÇÉÖÅÎ ÉÎ 4ÁÂÌÅ &Ȣρ ×ÏÕÌÄ ÆÁÃÉÌÉÔÁÔÅ 
ÃÏÍÐÁÒÉÓÏÎ ÁÎÄ ÂÅÎÃÈÍÁÒËÉÎÇ ÔÏ ÅÎÈÁÎÃÅ ÓÁÆÅÔÙ ÌÅÖÅÌÓ ÉÎ ÔÈÅ ÉÎÄÕÓÔÒÙȢ 5ÎÄÅÔÅÃÔÅÄ ÆÁÉÌÕÒÅÓ ÁÒÅ 
ÔÙÐÉÃÁÌÌÙ ÃÁÌÌÅÄ ÓÁÆÅÔÙ ÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅÓ ÆÏÒ ÓÁÆÅÔÙ ÆÕÎÃÔÉÏÎ ÁÎÄ ÓÕÃÈ ÒÅÐÏÒÔÉÎÇ ÐÒÁÃÔÉÃÅÓ ÅØÉÓÔÓ ÉÎÖÏÌÖÉÎÇ 
regulator.

!ÃÃÏÒÄÉÎÇ ÔÏ )3/Ⱦ42 ρςτψωȡςπρσȢ σȢςȢτȟ ÔÈÅ ÄÁÎÇÅÒÏÕÓ ÆÁÉÌÕÒÅÓ ÔÈÁÔ ÄÉÓÁÂÌÅ Á 3ÁÆÅÔÙ )ÎÓÔÒÕÍÅÎÔÅÄ 
Function (SIF) are labelled ÓÁÆÅÔÙ ÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅÓ ×ÉÔÈ ÒÅÇÁÒÄÓ ÔÏ ÔÈÉÓ 3)&Ȣ 4ÈÅ ÓÁÆÅÔÙ ÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅÓ ÃÁÎ 
ÂÅ ÉÄÅÎÔÉПÉÅÄ ×ÉÔÈÉÎ Á ÐÌÁÎÔ ÁÎÄ ÍÏÎÉÔÏÒÅÄȟ ÁÎÄ ÔÈÅ ÒÁÔÉÏ ÂÅÔ×ÅÅÎ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÓÁÆÅÔÙ ÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅÓ 
ÄÅÔÅÃÔÅÄ ÂÙ ÐÅÒÉÏÄÉÃ ÔÅÓÔÓ ÁÎÄ ÔÈÅ ÃÏÒÒÅÓÐÏÎÄÉÎÇ ÎÕÍÂÅÒ ÏÆ ÔÅÓÔÓ ÐÅÒÆÏÒÍÅÄ ɉÃÏÍÍÏÎÌÙ ÃÁÌÌÅÄ Ȱ failure 
fractionȱɊ ÉÓ ÂÅÉÎÇ ÕÓÅÄ ÆÏÒ ÔÈÁÔ ÐÕÒÐÏÓÅȢ 4ÈÉÓ ÉÎÄÉÃÁÔÏÒ ÉÓ ÔÈÅ ÉÎÓÔÁÎÔÁÎÅÏÕÓ ÕÎÁÖÁÉÌÁÂÉÌÉÔÙ ɉÓÅÅ )3/Ⱦ42 
ρςτψωȡςπρσȟ σȢρȢρρɊ ÁÔ ÔÈÅ ÔÉÍÅ ÏÆ ÔÈÅ ÔÅÓÔȟ ÁÎÄ ÉÔ ÉÓ Á ÃÏÎÓÅÒÖÁÔÉÖÅ ÅÓÔÉÍÁÔÅ ÏÆ ÔÈÅ ÁÖÅÒÁÇÅ ÕÎÁÖÁÉÌÁÂÉÌÉÔÙ 
(PFDavgɊ ɉÓÅÅ )3/Ⱦ42 ρςτψωȡςπρσȟ σȢρȢρτɊȢ )Ô ÉÓ ÔÈÕÓ ÉÍÐÏÒÔÁÎÔ ÎÏÔ ÔÏ ÍÉØ ÔÈÅ ȰÆÁÉÌÕÒÅ ÆÒÁÃÔÉÏÎȱ ×ÉÔÈ 
ÏÔÈÅÒ ÒÅÌÉÁÂÉÌÉÔÙ ÔÅÒÍÓȟ ÓÕÃÈ ÁÓ ÅȢÇȢ ÔÈÅ ÔÅÒÍ ȰÓÁÆÅ ÆÁÉÌÕÒÅ ÆÒÁÃÔÉÏÎȱ ɉÓÅÅ )%# φρυπψȤτȡςπρπȟ σȢφȢρυɊȢ

)Î ÔÈÉÓ ÃÏÎÔÅØÔ ÉÔ ÓÈÏÕÌÄ ÂÅ ÎÏÔÅÄ ÔÈÁÔ ÔÈÅ ÔÅÒÍ ȰÃÒÉÔÉÃÁÌȱ ÈÁÓ ÎÏÔ ÔÈÅ ÓÁÍÅ ÍÅÁÎÉÎÇ ÉÎ )3/Ⱦ42 ρςτψωȡςπρσ 
and in this International Standard:

ɂ 4ÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȡ 4ÈÅ ÔÅÒÍ ȰÃÒÉÔÉÃÁÌȱ ÉÓ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÆÁÉÌÕÒÅ ÉÍÐÁÃÔ ÏÆ Á ÆÁÉÌÕÒÅ ÏÎ ÁÎ 
ÅÑÕÉÐÍÅÎÔ ÆÕÎÃÔÉÏÎɉÓɊ ÏÒ ÏÎ ÔÈÅ ÐÌÁÎÔ ɉÓÅÅ σȢςψɊȢ /Î ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÌÅÖÅÌ ɉÔÁØÏÎÏÍÙ ÌÅÖÅÌ φȟ ÁÎÄ 
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ÁÌÓÏ ÕÎÄÅÒÌÙÉÎÇ ÌÅÖÅÌɊȟ ȰÃÒÉÔÉÃÁÌȱ ÉÓ ÏÎÅ ÏÆ ÔÈÅ ÔÈÒÅÅ ÆÁÉÌÕÒÅ ÉÍÐÁÃÔ ÃÌÁÓÓÅÓ ɉÃÒÉÔÉÃÁÌȟ ÄÅÇÒÁÄÅÄ ÁÎÄ 
incipient). Thus, this term here is related to the degree of the failure itself.

ɂ 4ÈÅ ÎÏÎȤÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅÓ ÁÒÅ ÔÈÅ ÄÅÇÒÁÄÅÄ Ϲ ÉÎÃÉÐÉÅÎÔ ÆÁÉÌÕÒÅÓ ÁÓ ÄÅПÉÎÅÄ ÂÙ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
Standard.

ɂ )3/Ⱦ42 ρςτψωȡςπρσȡ 4ÈÅ ÔÅÒÍ ȰÃÒÉÔÉÃÁÌȱ ÉÓ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÅÆÆÅÃÔ ÏÆ ÔÈÅ ÆÁÉÌÕÒÅ ÏÎ ÔÈÅ ÓÁÆÅÔÙ ÆÕÎÃÔÉÏÎȢ 
)Ô ÃÈÁÒÁÃÔÅÒÉÚÅÓ Á ÆÁÉÌÕÒÅ ÃÏÍÐÌÅÔÅÌÙ ÄÉÓÁÂÌÉÎÇ Á ÓÁÆÅÔÙ ÉÎÓÔÒÕÍÅÎÔÅÄ ÆÕÎÃÔÉÏÎȢ

ɂ )Î ÔÈÅ ÃÏÎÔÅØÔ ÏÆ ÆÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙȟ ÔÈÅ ÎÏÎȤÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅÓ ÁÒÅ ÔÈÏÓÅ ×ÈÉÃÈ ÄÏ ÎÏÔ ÄÉÓÁÂÌÅ ÔÈÅ 
related SIF.

Let us consider a SIF implementing two redundant equipment items A and B:

— according to this International Standard, the dangerous failure of item A can be critical, degraded 
ÏÒ ÉÎÃÉÐÉÅÎÔ ÉÎÄÅÐÅÎÄÅÎÔÌÙ ÏÆ ÔÈÅ ÓÔÁÔÅ ÏÆ ÉÔÅÍ "Ƞ

ɂ ÁÃÃÏÒÄÉÎÇ ÔÏ )3/Ⱦ42 ρςτψωȡςπρσȟ ÔÈÅ ÄÁÎÇÅÒÏÕÓ ÆÁÉÌÕÒÅ ÏÆ ÉÔÅÍ ! ÉÓ ÃÒÉÔÉÃÁÌ ÏÎÌÙ ÉÆ

— it is critical according to this International Standard and

ɂ ÉÔÅÍ " ÁÌÒÅÁÄÙ ÈÁÓ ÈÁÄ Á ÄÁÎÇÅÒÏÕÓ ÃÒÉÔÉÃÁÌ ÆÁÉÌÕÒÅ ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÉÓ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÔÁÎÄÁÒÄȢ

Therefore, due to the above issues, the term critical and non-critical failures will thus require caution.

4ÈÅ ÁÎÁÌÙÓÔ ÎÅÅÄÓ ÔÏ ÃÁÒÅÆÕÌÌÙ ÃÏÎÓÉÄÅÒ ×ÈÉÃÈ ÆÁÉÌÕÒÅ ÍÏÄÅÓ ÏÆ ÔÈÅ ÅÑÕÉÐÍÅÎÔ ÁÒÅ ÒÅÌÅÖÁÎÔ ×ÉÔÈ ÒÅÇÁÒÄÓ 
ÔÏ ÔÈÅ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÁÌÙÓÉÓ ÏÆ ÔÈÅ ÓÁÆÅÔÙ ÆÕÎÃÔÉÏÎȢ )Î ÔÈÉÓ ÃÏÎÔÅØÔ ÔÈÅ ÒÅÌÅÖÁÎÔ ÉÔÅÍÓ ×ÉÔÈÉÎ ÔÈÅ ÅÑÕÉÐÍÅÎÔ 
ÂÏÕÎÄÁÒÙ ÎÅÃÅÓÓÁÒÙ ÆÏÒ ÔÈÅ ÓÁÆÅÔÙ ÆÕÎÃÔÉÏÎ ÎÅÅÄÓ ÔÏ ÂÅ ÃÏÖÅÒÅÄ ɉÉȢÅȢ ÄÅÔÅÃÔÉÏÎȟ ÄÅÃÉÓÉÏÎ ÁÎÄ ÁÃÔÉÏÎɊȢ

4ÈÅ ÌÉÓÔ ÂÅÌÏ× ÐÒÏÖÉÄÅÓ ÒÅÃÏÍÍÅÎÄÅÄ ÄÅПÉÎÉÔÉÏÎÓ ×ÈÅÒÅ ÁÌÓÏ ÔÅÃÈÎÉÃÁÌ ÁÎÄ ÏÐÅÒÁÔÉÏÎÁÌ ÃÒÉÔÅÒÉÁ ÆÏÒ 
failure modes are given. The applicable failure modes are shown as elsewhere listed in Table B.15.

Note that the Table F.1 contains failures revealed during testing. Note that Table 5 mentions operational 
and test activation.
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ISO 14224:2016(E)

(revealed during testing)

System/ 
component

Equipment class Applicable failure 
modes a,c,g

1. Fire detection 
ɉÓÍÏËÅȟ ПÌÁÍÅȟ ÈÅÁÔɊ

Fire and gas detec-
tors b

Detector
Fire and gas logic does not receive signal from 
detector, when detector is tested. NOO, LOO, FTF

2. Fire detection 
(manual call point)

Input devices b Manual call point
Fire and gas logic does not receive a signal from 
the pushbutton when activated. NOO, LOO, FTF

3. Gas detection Fire and gas detec-
tors b

Detector (catalytic, optical point, H2S and H2)
Fire and gas logic does not receive signal equiv-
alent to upper alarm limit when testing with 
prescribed test gas. NOO, LOO, FTF
Detector (optical line)
Fire and gas logic does not receive signal equiv-
alent to upper alarm limit when testing with 
ÐÒÅÓÃÒÉÂÅÄ ÔÅÓÔ ПÉÌÔÅÒȢ NOO, LOO, FTF
Detector (acoustic)
Fire and gas logic does not receive signal 
when tested. NOO, LOO, FTF

τȢ !ÃÔÉÖÅ ПÉÒÅ ÐÒÏ-
tection (deluge)

Valves b Deluge valve
Deluge valve fails to open when tested. FTO, DOP

Nozzles Nozzle
-ÏÒÅ ÔÈÁÎ σ Ϸ ÏÆ ÔÈÅ ÎÏÚÚÌÅÓ ÁÒÅ ÐÌÕÇÇÅÄȾ
choked.
Failures are reported per skid/loop. PLU

υȢ !ÃÔÉÖÅ ПÉÒÅ ÐÒÏ-
ÔÅÃÔÉÏÎ ɉПÉÒÅȤПÉÇÈÔ-
ing pump)

Pumps b Function
&ÉÒÅȤПÉÇÈÔÉÎÇ ÐÕÍÐ ÆÁÉÌÓ ÔÏ ÓÔÁÒÔ ÕÐÏÎ ÓÉÇÎÁÌȢ FTS
Capacity
&ÉÒÅȤПÉÇÈÔÉÎÇ ÐÕÍÐ ÄÅÌÉÖÅÒÓ ÌÅÓÓ ÔÈÁÎ ωπ Ϸ ÏÆ 
ÄÅÓÉÇÎ ÃÁÐÁÃÉÔÙȢ LOO

φȢ !ÃÔÉÖÅ ПÉÒÅ ÐÒÏ-
tection (gaseous 
agent /Inergen)

Valves b Function
Release valve fails to open upon test.
Valve does not open on signal or agent pressure/ 
ÌÅÖÅÌ ÉÓ ÂÅÌÏ× ÓÐÅÃÉПÉÅÄ ÍÉÎÉÍÕÍȢ FTO

χȢ !ÃÔÉÖÅ ПÉÒÅ ÐÒÏ-
tection (water mist)

Valves b Function
Release valve fails to open upon test.
4ÈÅ ÓÙÓÔÅÍ ÐÒÅÓÓÕÒÅ ÕÐÓÔÒÅÁÍ ÒÅÌÅÁÓÅ ÖÁÌÖÅ 
ÉÓ ÎÏÔ ×ÉÔÈÉÎ ÓÐÅÃÉПÉÅÄ ÖÁÌÕÅ ÏÒ ÎÏÚÚÌÅ ÄÏÅÓ ÎÏÔ 
ÆÕÎÃÔÉÏÎ ÐÒÏÐÅÒÌÙȢ FTO

ψȢ !ÃÔÉÖÅ ПÉÒÅ ÐÒÏ-
ÔÅÃÔÉÏÎ ɉПÉÒÅȤПÉÇÈÔ-
ing foam)

&ÉÒÅȤПÉÇÈÔÉÎÇ 
equipment

Function
7ÁÔÅÒȾÆÏÁÍ ÄÏÅÓ ÎÏÔ ÒÅÁÃÈ ПÉÒÅ ÁÒÅÁ ÕÐÏÎ ÔÅÓÔȢ FTO, DOP, FTS

ωȢ !ÃÔÉÖÅ ПÉÒÅ ÐÒÏ-
tection (Sprinkler 
valve)

Valves The valve does not open on test.

FTO
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ISO 14224:2016(E)

System/ 
component

Equipment class Applicable failure 
modes a,c,g

ρπȢ !ÃÔÉÖÅ ПÉÒÅ ÐÒÏ-
tection (Fire water 
ÍÏÎÉÔÏÒ ɀ ÒÅÍÏÔÅÌÙ 
operating/ oscillat-
ing function)

&ÉÒÅȤПÉÇÈÔÉÎÇ 
equipment

The monitor does not operate/ oscillate, and/or 
ÄÏÅÓ ÎÏÔ ÄÅÌÉÖÅÒ ×ÁÔÅÒȾÆÏÁÍ ÔÏ ÄÅПÉÎÅÄ ÔÁÒÇÅÔ 
area with expected amount

FTF
ρρȢ !ÃÔÉÖÅ ПÉÒÅ ÐÒÏ-
tection (Fire water 
monitor valve 
(actuated))

Valves The valve does not open on signal.

FTO
12. Depressuriza-
tion valves (blow-
down)

Valves b Valve
Valve fails to open upon signal or within speci-
ПÉÅÄ ÔÉÍÅ ÌÉÍÉÔȢ FTO, DOP

ρσȢ 0! ÓÙÓÔÅÍ 
(loudspeakers), 
sirens and signal 
lights

%ÍÅÒÇÅÎÃÙ ÃÏÍ-
munication

Loudspeaker announcement or sirens do not 
sound, or signal light not activated in prescribed 
area upon signal.

FTF
14. Blowout pre-
venters (BOP)

Subsea BOP, Sur-
face BOP

Function
Valve fails to close upon signal or within a spec-
ÉПÉÅÄ ÔÉÍÅ ÌÉÍÉÔȢ FTC, DOP
Leakage
)ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ ÈÉÇÈÅÒ ÔÈÁÎ ÓÐÅÃÉПÉÅÄ ÖÁÌÕÅ ÁÔ 
ПÉÒÓÔ ÔÅÓÔȢ LCP

15. ESD (sectioning 
ÖÁÌÖÅÓ ÄÅПÉÎÅÄ ÁÓ 
ÓÁÆÅÔÙȤÃÒÉÔÉÃÁÌɊ

Valves b Function
Valve fails to close upon signal or within a spec-
ÉПÉÅÄ ÔÉÍÅ ÌÉÍÉÔȢ FTC, DOP
Leakage
)ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ ÈÉÇÈÅÒ ÔÈÁÎ ÓÐÅÃÉПÉÅÄ ÖÁÌÕÅȢ LCP

16. ESD (well isola-
tion)

Subsea wellhead 
and X-mas tree.
Surface Wellhead 
and X-mas tree b

Function
Valve fails to close upon signal or within a spec-
ÉПÉÅÄ ÔÉÍÅ ÌÉÍÉÔȢ FTC, DOP
Leakage
)ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ ÈÉÇÈÅÒ ÔÈÁÎ ÓÐÅÃÉПÉÅÄ ÖÁÌÕÅ ÁÔ 
ПÉÒÓÔ ÔÅÓÔȢ LCP

17. ESD (downhole 
ÓÁÆÅÔÙ ÖÁÌÖÅɊ

DHSV b Function
Valve fails to close upon signal or within a spec-
ÉПÉÅÄ ÔÉÍÅ ÌÉÍÉÔȢ FTC, DOP
Leakage f

)ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ ÈÉÇÈÅÒ ÔÈÁÎ ÓÐÅÃÉПÉÅÄ ÖÁÌÕÅȢ LCP
ρψȢ !ÎÎÕÌÕÓ ÓÁÆÅÔÙ 
valve (ASV)

Well completion Function
Valve fails to close upon signal or within a spec-
ÉПÉÅÄ ÔÉÍÅ ÌÉÍÉÔȢ FTC, DOP
Leakage
)ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ ÈÉÇÈÅÒ ÔÈÁÎ ÓÐÅÃÉПÉÅÄ ÖÁÌÕÅȢ LCP
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ISO 14224:2016(E)

System/ 
component

Equipment class Applicable failure 
modes a,c,g

19. Gas lift valves 
(GLV) h

Well completion Function
Valve fails to close upon signal or within a spec-
ÉПÉÅÄ ÔÉÍÅ ÌÉÍÉÔȢ FTC, DOP
Leakage
)ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ ÈÉÇÈÅÒ ÔÈÁÎ ÓÐÅÃÉПÉÅÄ ÖÁÌÕÅȢ LCP

20. ESD (riser) Valves b Function
Valve fails to close upon signal or within a spec-
ÉПÉÅÄ ÔÉÍÅ ÌÉÍÉÔȢ FTC, DOP
Leakage
)ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ ÈÉÇÈÅÒ ÔÈÁÎ ÓÐÅÃÉПÉÅÄ ÖÁÌÕÅȢ LCP

21. ESD (push 
button)

Input devices b Function
The ESD logic does not receive a signal from the 
push button when activated. NOO, LOO, FTF

22. ESD (electric 
isolation/ISC)

Switchgear b The breaker does not open on demand ensuring 
disconnection of electrical distribution boards 
and/or main consumers (drives). FTO, FTF

ςσȢ 0ÒÏÃÅÓÓ ÓÁÆÅÔÙ 
(sectioning valves)

Valves b Function
Valve fails to close upon signal or within a spec-
ÉПÉÅÄ ÔÉÍÅȢ FTC, DOP, LCP

ςτȢ 0ÒÏÃÅÓÓ ÓÁÆÅÔÙ 
(PSV)

Valves Function
6ÁÌÖÅ ÆÁÉÌÓ ÔÏ ÏÐÅÎ ÁÔ ÔÈÅ ÌÅÓÓÅÒ ÏÆ ρςπ Ϸ ÏÆ ÓÅÔ 
pressure or at 5 MPa (50 bar) above set pressure. FTO

25. PSD (Non-re-
ÔÕÒÎ ÖÁÌÖÅȟ ÓÁÆÅÔÙ 
critical, leakage)

Valves The valve has a higher internal leakage rate 
ÔÈÁÎ ÔÈÅ ÓÐÅÃÉПÉÅÄ ÁÃÃÅÐÔÁÎÃÅ ÃÒÉÔÅÒÉÏÎ

LCP
26. PSD ( HIPPS 
valve, function)

Valves b 6ÁÌÖÅ ÄÏÅÓ ÎÏÔ ÍÏÖÅ ÔÏ ÐÒÅÄÅПÉÎÅÄ ÓÁÆÅ ÐÏÓÉÔÉÏÎ 
ÏÎ ÓÉÇÎÁÌ ×ÉÔÈÉÎ ÔÈÅ ÓÐÅÃÉПÉÅÄ ÐÅÒÍÉÔÔÅÄ ÔÉÍÅ FTO, FTC, DOP

27. PSD (HIPPS 
valve) d

Valves b Valve has a higher internal leakage rate than the 
ÓÐÅÃÉПÉÅÄ ÁÃÃÅÐÔÁÎÃÅ ÃÒÉÔÅÒÉÏÎ LCP, DOP

28. Input devices 
(pressure, temper-
ÁÔÕÒÅȟ ÌÅÖÅÌȟ ПÌÏ×ȟ 
etc.)

Input devices b Function
Sensor does not give signal or gives erroneous 
ÓÉÇÎÁÌ ɉÅØÃÅÅÄÉÎÇ ÐÒÅÄÅПÉÎÅÄ ÁÃÃÅÐÔÁÎÃÅ ÌÉÍÉÔÓɊȢ NOO, ERO, LOO, HIO

ςωȢ %ÍÅÒÇÅÎÃÙ 
ÐÏ×ÅÒ ɉÅÍÅÒÇÅÎÃÙ 
generator)

Electric genera-
tors b

Function
%ÍÅÒÇÅÎÃÙ ÇÅÎÅÒÁÔÏÒ ÆÁÉÌÓ ÔÏ ÓÔÁÒÔ ÏÒ ÇÉÖÅÓ 
wrong voltage upon start. FTS, LOO

σπȢ %ÍÅÒÇÅÎÃÙ 
power (central UPS 
for SIS)

Uninterruptible 
ÐÏ×ÅÒ ÓÕÐÐÌÙ b

Function
"ÁÔÔÅÒÙ ÃÁÐÁÃÉÔÙ ÔÏÏ ÌÏ×Ȣ LOC

σρȢ %ÍÅÒÇÅÎÃÙ 
power (UPS for 
ÅÍÅÒÇÅÎÃÙ ÌÉÇÈÔÉÎÇɊ

Uninterruptible 
ÐÏ×ÅÒ ÓÕÐÐÌÙ b

Function
"ÁÔÔÅÒÙ ÃÁÐÁÃÉÔÙ ÔÏÏ ÌÏ×Ȣ 
&ÏÒ ÅÍÅÒÇÅÎÃÙ ÌÉÇÈÔÓȡ 7ÈÅÎ ÏÎÅ ÏÒ ÍÏÒÅ ÅÍÅÒ-
ÇÅÎÃÙ ÌÉÇÈÔÓ ×ÉÔÈÉÎ ÏÎÅ ÁÒÅÁ ÏÒ ÃÉÒÃÕÉÔ ÆÁÉÌÓ ÔÏ 
provide lighting for minimum 30 min. LOC

32. Fire damper e &ÉÒÅȤПÉÇÈÔÉÎÇ 
equipment b

Function
Damper fails to close upon signal FTO, DOP, FTS, FTC
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System/ 
component

Equipment class Applicable failure 
modes a,c,g

33. Natural venti-
lation and HVAC: 
HVAC transmitters 
ɉÁÉÒ ПÌÏ× ÏÒ ÐÒÅÓ-
sure differential), 
ÓÁÆÅÔÙ ÒÅÌÁÔÅÄ

HVAC b Function
4ÈÅ ÓÁÆÅÔÙ ÔÒÉÐȾÁÌÁÒÍ ÌÏÇÉÃ ÄÏÅÓ ÎÏÔ ÒÅÃÅÉÖÅ 
a signal from the sensor when the measured 
process parameter is outside of the set point 
limit, or sensor output signal deviates from true 
ÁÉÒ ПÌÏ× ÏÒ ÐÒÅÓÓÕÒÅ ÃÏÎÄÉÔÉÏÎÓ ɉÍÁÒÇÉÎÓ ÕÎÌÅÓÓ 
ÓÐÅÃÉПÉÅÄ ÏÔÈÅÒ×ÉÓÅȟ ϹȾȤ υ ϷɊȢ FTF

34. Natural venti-
lation and HVAC: 
HVAC switches (air 
ПÌÏ× ÏÒ ÐÒÅÓÓÕÒÅ 
ÄÉÆÆÅÒÅÎÔÉÁÌɊ ÓÁÆÅÔÙ 
related

HVAC b Function
4ÈÅ ÓÁÆÅÔÙ ÔÒÉÐȾÁÌÁÒÍ ÌÏÇÉÃ ÄÏÅÓ ÎÏÔ ÒÅÃÅÉÖÅ 
a signal from the sensor when the measured 
process parameter is outside of the set point 
limit, or sensor output signal deviates from true 
ÁÉÒ ПÌÏ× ÏÒ ÐÒÅÓÓÕÒÅ ÃÏÎÄÉÔÉÏÎÓ ɉÍÁÒÇÉÎÓ ÕÎÌÅÓÓ 
ÓÐÅÃÉПÉÅÄ ÏÔÈÅÒ×ÉÓÅȟ ϹȾȤ υ ϷɊȢ FTF

συȢ "ÁÌÌÁÓÔ ÓÙÓÔÅÍ 
(valves)

Valves b Function
Valve fails to operate on signal. FTO, FTC, DOP

σφȢ "ÁÌÌÁÓÔ ÓÙÓÔÅÍ 
(pumps)

Pumps b Function
Pump fails to start/stop on signal. FTS

37. Watertight 
doors, closure

Evacuation, escape 
and rescue

The door does not close and latch on signal or 
the door gasket is not intact. FTF

38. Watertight 
damper (e.g. but-
ÔÅÒПÌÙ ÖÁÌÖÅɊ

&ÉÒÅȤПÉÇÈÔÉÎÇ 
equipment b

The damper does not close on signal.

FTC, DOP
39. Escape, evac-
uation and rescue 
(EER): Lifeboat 
engine, start

Lifeboats Lifeboat engines does not start on test

FTS
40. Escape, evac-
uation and rescue 
(EER): Lifeboat 
free fall release 
function

Lifeboats Release function for lifeboat does not work on 
test.

FTF
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System/ 
component

Equipment class Applicable failure 
modes a,c,g

41. Escape, evac-
uation and rescue 
(EER): Escape chute 
release function

Evacuation, escape 
and rescue

Release/ lowering function for escape chute 
does not work on test.

FTF
42. Escape, evac-
uation and rescue 
(EER): MOB-boat 
engine, start

Evacuation, escape 
and rescue

MOB-boat engine does not start when operated.

FTS
a 3ÅÅ 4ÁÂÌÅÓ "Ȣφ ÔÏ "Ȣρτȟ ÁÎÄ "Ȣρυ ÅÓÐÅÃÉÁÌÌÙ ÆÏÒ ÄÅПÉÎÉÔÉÏÎÓ ÏÆ ÁÂÂÒÅÖÉÁÔÉÏÎÓȢ
b IEC 61508:2010 (all parts) and/or IEC 61511:2016 (all parts) is/are applicable.
c &ÁÉÌÕÒÅÓ ÃÁÎ ÏÃÃÕÒ ÕÐÏÎ ÁÎÙ ÄÅÍÁÎÄ ɉÂÏÔÈ ÕÐÏÎ ÔÅÓÔ ÄÅÍÁÎÄ ÁÓ ×ÅÌÌ ÁÓ ÕÐÏÎ ÁÃÔÕÁÌ ÄÅÍÁÎÄɊȢ
d  ,ÅÁËÁÇÅȠ ×ÈÅÎ ÓÁÆÅ ÓÔÁÔÅ ÉÓ ÃÌÏÓÅÄ ɉÖÁÌÖÅɊ ÁÎÄ ÓÐÅÃÉПÉÃ ÓÁÆÅÔÙ ÒÅÌÁÔÅÄ ÌÅÁËÁÇÅ ÒÁÔÅÓ ÁÒÅ ÓÐÅÃÉПÉÅÄ
e  Including related HVAC fans where relevant
f  ,ÅÁËÁÇÅ ÔÅÓÔÉÎÇ ÏÆ $(36Ⱦ3#336 ÉÓ ÐÅÒÆÏÒÍÅÄ ÅÉÔÈÅÒ ÂÙȡ
      Ɇ ÏÂÓÅÒÖÉÎÇ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇ ÔÈÅ ÐÒÅÓÓÕÒÅ ÂÕÉÌÄȤÕÐ ÉÎ Á ÖÏÉÄȾÃÁÖÉÔÙ ÄÏ×ÎÓÔÒÅÁÍ ÏÆ ÔÈÅ ÖÁÌÖÅ ÃÌÏÓÉÎÇ ÍÅÃÈ-
anism during the test observation period
     Ɇ ÂÙ ÄÉÒÅÃÔ ÍÅÁÓÕÒÅÍÅÎÔ ÏÆ ÔÈÅ ÏÂÓÅÒÖÅÄ ÌÅÁË ÒÁÔÅ ÁÃÒÏÓÓ ÔÈÅ ÃÌÏÓÉÎÇ ÍÅÃÈÁÎÉÓÍ
     The method used to establish the leak rate should be documented (pressure vs. time relationship or direct 
ÍÅÁÓÕÒÅÍÅÎÔɊȢ 4ÈÅ ÉÎÉÔÉÁÌ ÌÅÁË ÒÁÔÅ ÉÓ ÔÈÅ ÏÎÅ ÔÈÁÔ ÓÈÏÕÌÄ ÂÅ ÒÅÐÏÒÔÅÄȟ ÓÉÎÃÅ ÔÈÅ ПÌÏ× ÒÁÔÅ ×ÉÌÌ ÂÅ ÇÒÁÄÕÁÌÌÙ ÒÅÄÕÃÅÄ 
as the pressure below/above the closing mechanism equalizes.
g  4ÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅ )., ɉ)ÎÔÅÒÎÁÌ ÌÅÁËÁÇÅɊ ÉÓ ÍÅÁÎÔ ÔÏ ÂÅ ÉÎÔÅÒÎÁÌ ÌÅÁËÁÇÅ ÏÆ ÕÔÉÌÉÔÙ ПÌÕÉÄÓ ÁÎÄ ÎÅÅÄÓ ÎÏÔ ÂÅ 
ÍÉØÅÄ ×ÉÔÈ ÔÈÅ ÆÁÉÌÕÒÅ ÍÏÄÅ ,#0 ɉ,ÅÁËÁÇÅ ÉÎ ÃÌÏÓÅÄ ÐÏÓÉÔÉÏÎɊ ×ÈÉÃÈ ÉÎÖÏÌÖÅÓ ÈÙÄÒÏÃÁÒÂÏÎ ÌÅÁËÁÇÅ ÔÈÒÏÕÇÈ ÔÈÅ 
ÖÁÌÖÅ ÏÒÉПÉÃÅȢ )Î ÃÁÓÅ ÏÆ ÆÁÉÌȤÓÁÆÅ ÄÅÓÉÇÎȟ )., ÉÓ ÎÏÔ ÒÅÌÅÖÁÎÔ ÉÎ ÔÈÉÓ ÔÁÂÌÅ ÁÓ ÉÔ ×ÉÌÌ ÎÏÔ ÌÅÁÄ ÔÏ ÄÁÎÇÅÒÏÕÓ ÆÁÉÌÕÒÅÓȢ
h If the gas lift valve acts as a barrier and thus have a barrier function.
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ɍσφɎ )3/ ρσφςψȤτȡςπρπȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $ÅÓÉÇÎ ÁÎÄ ÏÐÅÒÁÔÉÏÎ ÏÆ ÓÕÂÓÅÁ 
ÐÒÏÄÕÃÔÉÏÎ ÓÙÓÔÅÍÓ ɂ 0ÁÒÔ ψȡ 3ÕÂÓÅÁ ×ÅÌÌÈÅÁÄ ÁÎÄ ÔÒÅÅ ÅÑÕÉÐÍÅÎÔ

ɍσχɎ )3/ ρσφςψȤυȡςππωȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $ÅÓÉÇÎ ÁÎÄ ÏÐÅÒÁÔÉÏÎ ÏÆ ÓÕÂÓÅÁ 
ÐÒÏÄÕÃÔÉÏÎ ÓÙÓÔÅÍÓ ɂ 0ÁÒÔ ωȡ 3ÕÂÓÅÁ ÕÍÂÉÌÉÃÁÌÓ

ɍσψɎ )3/ ρσφςψȤχȡςππυȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $ÅÓÉÇÎ ÁÎÄ ÏÐÅÒÁÔÉÏÎ ÏÆ ÓÕÂÓÅÁ 
ÐÒÏÄÕÃÔÉÏÎ ÓÙÓÔÅÍÓ ɂ 0ÁÒÔ ϋȡ #ÏÍÐÌÅÔÉÏÎȾ×ÏÒËÏÖÅÒ ÒÉÓÅÒ ÓÙÓÔÅÍÓ

ɍσωɎ )3/ ρσφςψȤρυȡςπρρȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $ÅÓÉÇÎ ÁÎÄ ÏÐÅÒÁÔÉÏÎ ÏÆ ÓÕÂÓÅÁ 
ÐÒÏÄÕÃÔÉÏÎ ÓÙÓÔÅÍÓ ɂ 0ÁÒÔ υωȡ 3ÕÂÓÅÁ ÓÔÒÕÃÔÕÒÅÓ ÁÎÄ ÍÁÎÉÆÏÌÄÓ

ɍτπɎ )3/ ρσφσρȡςππςȟ Petroleum and natural gas industries — Packaged reciprocating gas compressors

ɍτρɎ )3/ ρσφχωȡςππςȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 0ÒÏÃÅÄÕÒÅÓ ÆÏÒ ÔÅÓÔÉÎÇ ÃÁÓÉÎÇ ÁÎÄ ÔÕÂÉÎÇ 
connections

ɍτςɎ )3/ ρσχπςȡςπρυȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ #ÏÎÔÒÏÌ ÁÎÄ ÍÉÔÉÇÁÔÉÏÎ ÏÆ УÉÒÅÓ ÁÎÄ 
ÅØÐÌÏÓÉÏÎÓ ÏÎ ÏÆÆÓÈÏÒÅ ÐÒÏÄÕÃÔÉÏÎ ÉÎÓÔÁÌÌÁÔÉÏÎÓ ɂ 2ÅÑÕÉÒÅÍÅÎÔÓ ÁÎÄ ÇÕÉÄÅÌÉÎÅÓ
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ɍτσɎ )3/ ρσχπσȡςπππȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $ÅÓÉÇÎ ÁÎÄ ÉÎÓÔÁÌÌÁÔÉÏÎ ÏÆ ÐÉÐÉÎÇ ÓÙÓÔÅÍÓ 
on offshore production platforms

ɍττɎ )3/ ρσχπφȡςπρρȟ 0ÅÔÒÏÌÅÕÍȟ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ !ÉÒȤÃÏÏÌÅÄ ÈÅÁÔ ÅØÃÈÁÎÇÅÒÓ

ɍτυɎ )3/ ρσχπχȡςπππȟ Petroleum and natural gas industries — Reciprocating compressors

ɍτφɎ )3/ ρσχπωȡςππωȟ Centrifugal pumps for petroleum, petrochemical and natural gas industries

ɍτχɎ )3/ ρσχρπȡςππτȟ Petroleum, petrochemical and natural gas industries — Reciprocating positive 
displacement pumps

ɍτψɎ )3/ ρτππρȟ %ÎÖÉÒÏÎÍÅÎÔÁÌ ÍÁÎÁÇÅÍÅÎÔ ÓÙÓÔÅÍÓ ɂ 2ÅÑÕÉÒÅÍÅÎÔÓ ×ÉÔÈ ÇÕÉÄÁÎÃÅ ÆÏÒ ÕÓÅ

ɍτωɎ )3/ ρτσρπȡςππψȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $Ï×ÎÈÏÌÅ ÅÑÕÉÐÍÅÎÔ ɂ 0ÁÃËÅÒÓ ÁÎÄ 
ÂÒÉÄÇÅ ÐÌÕÇÓ

ɍυπɎ )3/ ρτσρσȡςππχȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 0ÉÐÅÌÉÎÅ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÓÙÓÔÅÍÓ ɂ 
Pipeline valves

ɍυρɎ )3/ ρτχςσȡςππωȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 0ÉÐÅÌÉÎÅ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÓÙÓÔÅÍÓ ɂ 
3ÕÂÓÅÁ ÐÉÐÅÌÉÎÅ ÖÁÌÖÅÓ

ɍυςɎ )3/ ρτωωψȡςπρσȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $Ï×ÎÈÏÌÅ ÅÑÕÉÐÍÅÎÔ ɂ #ÏÍÐÌÅÔÉÏÎ 
accessories

ɍυσɎ )3/ ρυρσφȤρȡςππωȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 0ÒÏÇÒÅÓÓÉÎÇ ÃÁÖÉÔÙ ÐÕÍÐ ÓÙÓÔÅÍÓ ÆÏÒ 
ÁÒÔÉУÉÃÉÁÌ ÌÉÆÔ ɂ 0ÁÒÔ υȡ 0ÕÍÐÓ

ɍυτɎ )3/ ρυρσψȡςππχȟ Petroleum and natural gas industries — Offshore production installations — 
(ÅÁÔÉÎÇȟ ÖÅÎÔÉÌÁÔÉÏÎ ÁÎÄ ÁÉÒȤÃÏÎÄÉÔÉÏÎÉÎÇ

ɍυυɎ )3/ ρυυττȡςπππȟ Petroleum and natural gas industries — Offshore production installations — 
2ÅÑÕÉÒÅÍÅÎÔÓ ÁÎÄ ÇÕÉÄÅÌÉÎÅÓ ÆÏÒ ÅÍÅÒÇÅÎÃÙ ÒÅÓÐÏÎÓÅ

ɍυφɎ )3/ ρυυτχȤρȡςππυȟ 0ÅÔÒÏÌÅÕÍȟ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 0ÌÁÔÅȤÔÙÐÅ ÈÅÁÔ 
ÅØÃÈÁÎÇÅÒÓ ɂ 0ÁÒÔ υȡ 0ÌÁÔÅȤÁÎÄȤÆÒÁÍÅ ÈÅÁÔ ÅØÃÈÁÎÇÅÒÓ

ɍυχɎ )3/ ρυυτχȤςȡςππυȟ 0ÅÔÒÏÌÅÕÍȟ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 0ÌÁÔÅȤÔÙÐÅ ÈÅÁÔ 
ÅØÃÈÁÎÇÅÒÓ ɂ 0ÁÒÔ φȡ "ÒÁÚÅÄ ÁÌÕÍÉÎÉÕÍ ÐÌÁÔÅȤУÉÎ ÈÅÁÔ ÅØÃÈÁÎÇÅÒÓ

ɍυψɎ )3/ ρυυυρȤρȡςπρυȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $ÒÉÌÌÉÎÇ ÁÎÄ ÐÒÏÄÕÃÔÉÏÎ ÅÑÕÉÐÍÅÎÔ ɂ 
0ÁÒÔ υȡ %ÌÅÃÔÒÉÃ ÓÕÂÍÅÒÓÉÂÌÅ ÐÕÍÐ ÓÙÓÔÅÍÓ ÆÏÒ ÁÒÔÉУÉÃÉÁÌ ÌÉÆÔ

ɍυωɎ )3/ ρυφτωȡςππρȟ Petroleum and natural gas industries — Piping

ɍφπɎ )3/ ρυφφσȤρȡςπππȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ ,ÉÆÅ ÃÙÃÌÅ ÃÏÓÔÉÎÇ ɂ 0ÁÒÔ υȡ -ÅÔÈÏÄÏÌÏÇÙ

ɍφρɎ )3/ ρυφφσȤςȡςππρȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ ,ÉÆÅȤÃÙÃÌÅ ÃÏÓÔÉÎÇ ɂ 0ÁÒÔ φȡ 'ÕÉÄÁÎÃÅ 
ÏÎ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ ÍÅÔÈÏÄÏÌÏÇÙ ÁÎÄ ÃÁÌÃÕÌÁÔÉÏÎ ÍÅÔÈÏÄÓ

ɍφςɎ )3/ ρυφφσȤσȡςππρȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ ,ÉÆÅȤÃÙÃÌÅ ÃÏÓÔÉÎÇ ɂ 0ÁÒÔ χȡ 
Implementation guidelines

ɍφσɎ )3/ ρυωςφ ɉÁÌÌ ÐÁÒÔÓɊȟ )ÎÄÕÓÔÒÉÁÌ ÁÕÔÏÍÁÔÉÏÎ ÓÙÓÔÅÍÓ ÁÎÄ ÉÎÔÅÇÒÁÔÉÏÎ ɂ )ÎÔÅÇÒÁÔÉÏÎ ÏÆ ÌÉÆÅȤÃÙÃÌÅ 
data for process plants including oil and gas production facilities

ɍφτɎ )3/ ρφπχπȡςππυȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $Ï×ÎÈÏÌÅ ÅÑÕÉÐÍÅÎÔ ɂ ,ÏÃË ÍÁÎÄÒÅÌÓ 
and landing nipples
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ɍφυɎ )3/ ρφυσπȤρȡɂ1), 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 7ÅÌÌ ÉÎÔÅÇÒÉÔÙ ɂ 0ÁÒÔ υȡ ,ÉÆÅ ÃÙÃÌÅ 
governance

ɍφφɎ )3/ ρφχπψȡςππφȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 0ÉÐÅÌÉÎÅ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÓÙÓÔÅÍÓ ɂ 
2ÅÌÉÁÂÉÌÉÔÙȤÂÁÓÅÄ ÌÉÍÉÔ ÓÔÁÔÅ ÍÅÔÈÏÄÓ

ɍφχɎ )3/ ρφψρςȡςππχȟ 0ÅÔÒÏÌÅÕÍȟ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 3ÈÅÌÌȤÁÎÄȤÔÕÂÅ ÈÅÁÔ 
exchangers

ɍφψɎ )3/ ρφωπτȡςπρφȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ $ÅÓÉÇÎ ÁÎÄ ÔÅÓÔÉÎÇ ÏÆ ,.' ÍÁÒÉÎÅ ÔÒÁÎÓÆÅÒ 
arms for conventional onshore terminals

ɍφωɎ )3/ ρχχχφȡςπππ2), Petroleum and natural gas industries — Offshore production installations — 
'ÕÉÄÅÌÉÎÅÓ ÏÎ ÔÏÏÌÓ ÁÎÄ ÔÅÃÈÎÉÑÕÅÓ ÆÏÒ ÈÁÚÁÒÄ ÉÄÅÎÔÉУÉÃÁÔÉÏÎ ÁÎÄ ÒÉÓË ÁÓÓÅÓÓÍÅÎÔ

ɍχπɎ )3/ ρωππψȡςπρφȟ 3ÔÁÎÄÁÒÄ ÃÏÓÔ ÃÏÄÉÎÇ ÓÙÓÔÅÍ ÆÏÒ ÏÉÌ ÁÎÄ ÇÁÓ ÐÒÏÄÕÃÔÉÏÎ ÁÎÄ ÐÒÏÃÅÓÓÉÎÇ ÆÁÃÉÌÉÔÉÅÓ

ɍχρɎ )3/ ρωωππȡςπρσȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 'ÅÎÅÒÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÏÆÆÓÈÏÒÅ 
structures

ɍχςɎ )3/ ρωωπρȤχȡςπρσȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ 3ÐÅÃÉУÉÃ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÏÆÆÓÈÏÒÅ 
ÓÔÒÕÃÔÕÒÅÓ ɂ 0ÁÒÔ ϋȡ 3ÔÁÔÉÏÎËÅÅÐÉÎÇ ÓÙÓÔÅÍÓ ÆÏÒ УÌÏÁÔÉÎÇ ÏÆÆÓÈÏÒÅ ÓÔÒÕÃÔÕÒÅÓ ÁÎÄ ÍÏÂÉÌÅ ÏÆÆÓÈÏÒÅ ÕÎÉÔÓ

ɍχσɎ )3/ ςυτυχȡςππψȟ Petroleum, petrochemical and natural gas industries — Flare details for general 
ÒÅУÉÎÅÒÙ ÁÎÄ ÐÅÔÒÏÃÈÅÍÉÃÁÌ ÓÅÒÖÉÃÅ

ɍχτɎ )3/ ςψσππȡςππψȟ Petroleum, petrochemical and natural gas industries — Venting of atmospheric 
ÁÎÄ ÌÏ×ȤÐÒÅÓÓÕÒÅ ÓÔÏÒÁÇÅ ÔÁÎËÓ

ɍχυɎ )3/ ςψτφπȡςπρπȟ 0ÅÔÒÏÌÅÕÍ ÁÎÄ ÎÁÔÕÒÁÌ ÇÁÓ ÉÎÄÕÓÔÒÉÅÓ ɂ )ÎÓÔÁÌÌÁÔÉÏÎ ÁÎÄ ÅÑÕÉÐÍÅÎÔ ÆÏÒ ÌÉÑÕÅУÉÅÄ 
ÎÁÔÕÒÁÌ ÇÁÓ ɂ 3ÈÉÐȤÔÏȤÓÈÏÒÅ ÉÎÔÅÒÆÁÃÅ ÁÎÄ ÐÏÒÔ ÏÐÅÒÁÔÉÏÎÓ

ɍχφɎ )3/ σρπππȡςππωȟ Risk management — Principles and guidelines

ɍχχɎ )%# σρπρπȡςππωȟ 2ÉÓË ÍÁÎÁÇÅÍÅÎÔ ɂ 2ÉÓË ÁÓÓÅÓÓÍÅÎÔ ÔÅÃÈÎÉÑÕÅÓ

ɍχψɎ )%# φππστȤρȡςππτȟ Rotating electrical machines — Part 1: Rating and performance

ɍχωɎ )%# φππστȤρςȡςππςȟ 2ÏÔÁÔÉÎÇ ÅÌÅÃÔÒÉÃÁÌ ÍÁÃÈÉÎÅÓ ɂ 0ÁÒÔ υφȡ 3ÔÁÒÔÉÎÇ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ ÓÉÎÇÌÅȤÓÐÅÅÄ 
ÔÈÒÅÅȤÐÈÁÓÅ ÃÁÇÅ ÉÎÄÕÃÔÉÏÎ ÍÏÔÏÒÓ

ɍψπɎ )%# φππσψȡςππωȟ IEC standard voltages

ɍψρɎ )%# φππυπȤρωςȡςπρυȟ )ÎÔÅÒÎÁÔÉÏÎÁÌ ÅÌÅÃÔÒÏÔÅÃÈÎÉÃÁÌ ÖÏÃÁÂÕÌÁÒÙ ɂ 0ÁÒÔ υύφȡ $ÅÐÅÎÄÁÂÉÌÉÔÙ

ɍψςɎ )%# φππυπȤτττȡςππςȟ )ÎÔÅÒÎÁÔÉÏÎÁÌ ÅÌÅÃÔÒÏÔÅÃÈÎÉÃÁÌ ÖÏÃÁÂÕÌÁÒÙ ɂ 0ÁÒÔ ψψψȡ %ÌÅÍÅÎÔÁÒÙ ÒÅÌÁÙÓ

ɍψσɎ )%# φππχφȤρȡςπππȟ Power transformers — Part 1: General

ɍψτɎ )%# φππχφȤςȡςπρρȟ 0Ï×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓ ɂ 0ÁÒÔ φȡ 4ÅÍÐÅÒÁÔÕÒÅ ÒÉÓÅ ÆÏÒ ÌÉÑÕÉÄȤÉÍÍÅÒÓÅÄ 
transformers

ɍψυɎ )%# φππχφȤσȡςπρσȟ Power transformers — Part 3: Insulation levels, dialectric tests and external 
clearances in air

ɍψφɎ )%# φππχφȤτȡςππςȟ Power transformers — Part 4: Guide to the lightning impulse and switching 
impulse testing — Power transformers and reactors

ɍψχɎ )%# φππχφȤυȡςππφȟ 0Ï×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓ ɂ 0ÁÒÔ ωȡ !ÂÉÌÉÔÙ ÔÏ ×ÉÔÈÓÔÁÎÄ ÓÈÏÒÔ ÃÉÒÃÕÉÔ

1)  To be published.
2)  Under revision. New title will be Petroleum and natural gas industries — Offshore production installations — 
Major Accident hazard management during the design of new installations.
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ɍψψɎ )%# φππχφȤχȡςππυȟ 0Ï×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓ ɂ 0ÁÒÔ ϋȡ ,ÏÁÄÉÎÇ ÇÕÉÄÅ ÆÏÒ ÏÉÌȤÉÍÍÅÒÓÅÄ ÐÏ×ÅÒ 
transformers

ɍψωɎ )%# φππχφȤψȡρωωχȟ Power transformers — Part 8: Application guide

ɍωπɎ )%# φππχφȤρπȡςππρȟ 0Ï×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓ ɂ 0ÁÒÔ υτȡ $ÅÔÅÒÍÉÎÁÔÉÏÎ ÏÆ ÓÏÕÎÄ ÌÅÖÅÌÓ

ɍωρɎ )%# φππχφȤρρȡςππτȟ 0Ï×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓ ɂ 0ÁÒÔ υυȡ $ÒÙȤÔÙÐÅ ÔÒÁÎÓÆÏÒÍÅÒÓ

ɍωςɎ )%# φππχφȤρςȡςππψȟ 0Ï×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓ ɂ 0ÁÒÔ υφȡ ,ÏÁÄÉÎÇ ÇÕÉÄÅ ÆÏÒ ÄÒÙȤÔÙÐÅ ÐÏ×ÅÒ ÔÒÁÎÓÆÏÒÍÅÒÓ

ɍωσɎ )%# φππχω ɉÁÌÌ ÐÁÒÔÓɊȟ Electrical apparatus for explosive gas atmospheres

ɍωτɎ )%# φππψυȡςππχȟ Electrical insulation — Thermal evaluation and designation

ɍωυɎ )%# φπρτφȤρȡςππωȟ 3ÅÍÉÃÏÎÄÕÃÔÏÒ ÃÏÎÖÅÒÔÅÒÓ Ȥ 'ÅÎÅÒÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓ ÁÎÄ ÌÉÎÅ ÃÏÍÍÕÔÁÔÅÄ 
converters

ɍωφɎ )%# φπςςχ ɉÁÌÌ ÐÁÒÔÓɊȟ 0ÏÌÙÖÉÎÙÌ ÃÈÌÏÒÉÄÅ ÉÎÓÕÌÁÔÅÄ ÃÁÂÌÅÓ ÏÆ ÒÁÔÅÄ ÖÏÌÔÁÇÅÓ ÕÐ ÔÏ ÁÎÄ ÉÎÃÌÕÄÉÎÇ 
ψωτȾϋωτ 6

ɍωχɎ )%# φπσππȤρȡςπρτȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ υȡ 'ÕÉÄÁÎÃÅ ÆÏÒ ÍÁÎÁÇÅÍÅÎÔ ÁÎÄ ÁÐÐÌÉÃÁÔÉÏÎ

ɍωψɎ )%# φπσππȤςȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ φȡ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÐÒÏÇÒÁÍÍÅ ÅÌÅÍÅÎÔÓ ÁÎÄ ÔÁÓËÓ

ɍωωɎ )%# φπσππȤσȤρȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ χȡ !ÐÐÌÉÃÁÔÉÏÎ ÇÕÉÄÅ ɂ !ÎÁÌÙÓÉÓ ÔÅÃÈÎÉÑÕÅÓ ÆÏÒ 
ÄÅÐÅÎÄÁÂÉÌÉÔÙ ɂ 'ÕÉÄÅ ÏÎ ÍÅÔÈÏÄÏÌÏÇÙ

ɍρππɎ )%# φπσππȤσȤςȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ χȡ !ÐÐÌÉÃÁÔÉÏÎ ÇÕÉÄÅ ɂ #ÏÌÌÅÃÔÉÏÎ ÏÆ 
ÄÅÐÅÎÄÁÂÉÌÉÔÙ ÄÁÔÁ ÆÒÏÍ ÔÈÅ УÉÅÌÄ

ɍρπρɎ )%# φπσππȤσȤσȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ χȡ !ÐÐÌÉÃÁÔÉÏÎ ÇÕÉÄÅ ɂ ,ÉÆÅ ÃÙÃÌÅ ÃÏÓÔÉÎÇ

ɍρπςɎ )%# φπσππȤσȤτȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ χȡ !ÐÐÌÉÃÁÔÉÏÎ ÇÕÉÄÅ ɂ 3ÅÃÔÉÏÎ ψȡ 'ÕÉÄÅ ÔÏ ÔÈÅ 
ÓÐÅÃÉУÉÃÁÔÉÏÎ ÏÆ ÄÅÐÅÎÄÁÂÉÌÉÔÙ ÒÅÑÕÉÒÅÍÅÎÔÓ

ɍρπσɎ )%# φπσππȤσȤυȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ χȤωȡ !ÐÐÌÉÃÁÔÉÏÎ ÇÕÉÄÅ ɂ 2ÅÌÉÁÂÉÌÉÔÙ ÔÅÓÔ 
conditions and statistical test principles

ɍρπτɎ )%# φπσππȤσȤρπȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ χȤυτȡ !ÐÐÌÉÃÁÔÉÏÎ ÇÕÉÄÅ ɂ -ÁÉÎÔÁÉÎÁÂÉÌÉÔÙ

ɍρπυɎ )%# φπσππȤσȤρρȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ χȤυυȡ !ÐÐÌÉÃÁÔÉÏÎ ÇÕÉÄÅ ɂ 2ÅÌÉÁÂÉÌÉÔÙ ÃÅÎÔÒÅÄ 
maintenance

ɍρπφɎ )%# φπσππȤσȤρςȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ χȤυφȡ !ÐÐÌÉÃÁÔÉÏÎ ÇÕÉÄÅ ɂ )ÎÔÅÇÒÁÔÅÄ 
logistic support

ɍρπχɎ )%# φπσππȤσȤρτȡςππτȟ $ÅÐÅÎÄÁÂÉÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ɂ 0ÁÒÔ χȤυψȡ !ÐÐÌÉÃÁÔÉÏÎ ÇÕÉÄÅ Ȥ -ÁÉÎÔÅÎÁÎÃÅ 
and maintenance support

ɍρπψɎ )%# φπσρωȟ 0ÒÅÓÅÎÔÁÔÉÏÎ ÁÎÄ ÓÐÅÃÉУÉÃÁÔÉÏÎ ÏÆ ÒÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÆÏÒ ÅÌÅÃÔÒÏÎÉÃ ÃÏÍÐÏÎÅÎÔÓ

ɍρπωɎ )%# φπσψρȤςȟ !ÎÁÌÏÇ ÓÉÇÎÁÌÓ ÆÏÒ ÐÒÏÃÅÓÓ ÃÏÎÔÒÏÌ ÓÙÓÔÅÍÓ ɂ 0ÁÒÔ φȡ $ÉÒÅÃÔ ÖÏÌÔÁÇÅ ÓÉÇÎÁÌÓ

ɍρρπɎ )%# φρτσωȤρȟ ,Ï×ȤÖÏÌÔÁÇÅ Ó×ÉÔÃÈÇÅÁÒ ÁÎÄ ÃÏÎÔÒÏÌÇÅÁÒ ÁÓÓÅÍÂÌÉÅÓ ɂ 0ÁÒÔ υȡ 'ÅÎÅÒÁÌ ÒÕÌÅÓ

ɍρρρɎ )%# φπτχπȟ (ÉÇÈȤÖÏÌÔÁÇÅ ÁÌÔÅÒÎÁÔÉÎÇ ÃÕÒÒÅÎÔ ÃÏÎÔÁÃÔÏÒÓ ÁÎÄ ÃÏÎÔÁÃÔÏÒȤÂÁÓÅÄ ÍÏÔÏÒȤÓÔÁÒÔÅÒÓ

ɍρρςɎ )%# φπυπςȟ 0Ï×ÅÒ ÃÁÂÌÅÓ ×ÉÔÈ ÅØÔÒÕÄÅÄ ÉÎÓÕÌÁÔÉÏÎ ÁÎÄ ÔÈÅÉÒ ÁÃÃÅÓÓÏÒÉÅÓ ÆÏÒ ÒÁÔÅÄ ÖÏÌÔÁÇÅÓ ÆÒÏÍ υ Ë6 
(Um = 1,2 kV) up to 30 kV (Um = 36 kV)

ɍρρσɎ )%# φπυςωȡςππρȟ $ÅÇÒÅÅÓ ÏÆ ÐÒÏÔÅÃÔÉÏÎ ÐÒÏÖÉÄÅÄ ÂÙ ÅÎÃÌÏÓÕÒÅÓ ɉ)0 #ÏÄÅɊ
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ɍρρτɎ )%# φπφπυȤτȟ %ÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÔÅÓÔÉÎÇ ɂ 0ÁÒÔ ψȡ 3ÔÁÔÉÓÔÉÃÁÌ ÐÒÏÃÅÄÕÒÅÓ ÆÏÒ ÅØÐÏÎÅÎÔÉÁÌ 
ÄÉÓÔÒÉÂÕÔÉÏÎ ɂ 0ÏÉÎÔ ÅÓÔÉÍÁÔÅÓȟ ÃÏÎУÉÄÅÎÃÅ ÉÎÔÅÒÖÁÌÓȟ ÐÒÅÄÉÃÔÉÏÎ ÉÎÔÅÒÖÁÌÓ ÁÎÄ ÔÏÌÅÒÁÎÃÅ ÉÎÔÅÒÖÁÌÓ

ɍρρυɎ )%# φπφπυȤφȟ %ÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÔÅÓÔÉÎÇ ɂ 0ÁÒÔ ϊȡ 4ÅÓÔ ÆÏÒ ÔÈÅ ÖÁÌÉÄÉÔÙ ÏÆ ÔÈÅ ÃÏÎÓÔÁÎÔ ÆÁÉÌÕÒÅ ÒÁÔÅ 
ÏÒ ÃÏÎÓÔÁÎÔ ÆÁÉÌÕÒÅ ÉÎÔÅÎÓÉÔÙ ÁÓÓÕÍÐÔÉÏÎÓ

ɍρρφɎ )%# φπχπφȤςȟ 'ÕÉÄÅ ÏÎ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÏÆ ÅÑÕÉÐÍÅÎÔ ɂ 0ÁÒÔ φȡ -ÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÓÔÕÄÉÅÓ ÄÕÒÉÎÇ ÔÈÅ 
design phase

ɍρρχɎ )%# φπχπφȤσȟ 'ÕÉÄÅ ÏÎ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÏÆ ÅÑÕÉÐÍÅÎÔ ɂ 0ÁÒÔ χȡ 6ÅÒÉУÉÃÁÔÉÏÎ ÁÎÄ ÃÏÌÌÅÃÔÉÏÎȟ ÁÎÁÌÙÓÉÓ 
and presentation of data

ɍρρψɎ )%# φπχπφȤυȟ 'ÕÉÄÅ ÏÎ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÏÆ ÅÑÕÉÐÍÅÎÔ ɂ 0ÁÒÔ ωȡ $ÉÁÇÎÏÓÔÉÃ ÔÅÓÔÉÎÇ

ɍρρωɎ )%# φπψρςȟ !ÎÁÌÙÓÉÓ ÔÅÃÈÎÉÑÕÅÓ ÆÏÒ ÓÙÓÔÅÍ ÒÅÌÉÁÂÉÌÉÔÙ ɂ 0ÒÏÃÅÄÕÒÅ ÆÏÒ ÆÁÉÌÕÒÅ ÍÏÄÅ ÁÎÄ ÅÆÆÅÃÔÓ 
ÁÎÁÌÙÓÉÓ ɉ&-%!Ɋ

ɍρςπɎ )%# φπψτπȡςπρρȟ 0Ï×ÅÒ ÃÁÂÌÅÓ ×ÉÔÈ ÅØÔÒÕÄÅÄ ÉÎÓÕÌÁÔÉÏÎ ÁÎÄ ÔÈÅÉÒ ÁÃÃÅÓÓÏÒÉÅÓ ÆÏÒ ÒÁÔÅÄ ÖÏÌÔÁÇÅÓ 
ÁÂÏÖÅ χτ Ë6 ɉ5Í Є χϊ Ë6Ɋ ÕÐ ÔÏ υωτ Ë6 ɉ5Í Є υϋτ Ë6Ɋ ɂ 4ÅÓÔ ÍÅÔÈÏÄÓ ÁÎÄ ÒÅÑÕÉÒÅÍÅÎÔ

ɍρςρɎ )%# φπωτχȤςȡςππφȟ ,Ï×ȤÖÏÌÔÁÇÅ Ó×ÉÔÃÈÇÅÁÒ ÁÎÄ ÃÏÎÔÒÏÌÇÅÁÒ ɂ 0ÁÒÔ φȡ #ÉÒÃÕÉÔȤÂÒÅÁËÅÒÓ

ɍρςςɎ )%# φπωτχȤσȡςππψȟ ,Ï×ȤÖÏÌÔÁÇÅ Ó×ÉÔÃÈÇÅÁÒ ÁÎÄ ÃÏÎÔÒÏÌÇÅÁÒ ɂ 0ÁÒÔ χȡ 3×ÉÔÃÈÅÓȟ ÄÉÓÃÏÎÎÅÃÔÏÒÓȟ 
Ó×ÉÔÃÈȤÄÉÓÃÏÎÎÅÃÔÏÒÓ ÁÎÄ ÆÕÓÅȤÃÏÍÂÉÎÁÔÉÏÎ ÕÎÉÔÓ

ɍρςσɎ )%# φπωτχȤτȤρȡςππωȟ ,Ï×ȤÖÏÌÔÁÇÅ Ó×ÉÔÃÈÇÅÁÒ ÁÎÄ ÃÏÎÔÒÏÌÇÅÁÒ ɂ 0ÁÒÔ ψȤυȡ #ÏÎÔÁÃÔÏÒÓ ÁÎÄ ÍÏÔÏÒȤ
ÓÔÁÒÔÅÒÓ ɂ %ÌÅÃÔÒÏÍÅÃÈÁÎÉÃÁÌ ÃÏÎÔÁÃÔÏÒÓ ÁÎÄ ÍÏÔÏÒȤÓÔÁÒÔÅÒÓ

ɍρςτɎ )%# φρπππȤτȤχȡςππςȟ %ÌÅÃÔÒÏÍÁÇÎÅÔÉÃ ÃÏÍÐÁÔÉÂÉÌÉÔÙ ɉ%-#Ɋ ɂ 0ÁÒÔ ψȤϋȡ 4ÅÓÔÉÎÇ ÁÎÄ ÍÅÁÓÕÒÅÍÅÎÔ 
ÔÅÃÈÎÉÑÕÅÓ ɂ 'ÅÎÅÒÁÌ ÇÕÉÄÅ ÏÎ ÈÁÒÍÏÎÉÃÓ ÁÎÄ ÉÎÔÅÒÈÁÒÍÏÎÉÃÓ ÍÅÁÓÕÒÅÍÅÎÔÓ ÁÎÄ ÉÎÓÔÒÕÍÅÎÔÁÔÉÏÎȟ 
ÆÏÒ ÐÏ×ÅÒ ÓÕÐÐÌÙ ÓÙÓÔÅÍÓ ÁÎÄ ÅÑÕÉÐÍÅÎÔ ÃÏÎÎÅÃÔÅÄ ÔÈÅÒÅÔÏ

ɍρςυɎ )%# φρπςυȡςππφȟ &ÁÕÌÔ ÔÒÅÅ ÁÎÁÌÙÓÉÓ ɉ&4!Ɋ

ɍρςφɎ )%# φρπχπȡρωωρȟ #ÏÍÐÌÉÁÎÃÅ ÔÅÓÔ ÐÒÏÃÅÄÕÒÅÓ ÆÏÒ ÓÔÅÁÄÙȤÓÔÁÔÅ ÁÖÁÉÌÁÂÉÌÉÔÙ

ɍρςχɎ )%# φρπχψȡςπρφȟ 2ÅÌÉÁÂÉÌÉÔÙ ÂÌÏÃË ÄÉÁÇÒÁÍÓ

ɍρςψɎ )%# φρρςσȡρωωρȟ 2ÅÌÉÁÂÉÌÉÔÙ ÔÅÓÔÉÎÇ ɂ #ÏÍÐÌÉÁÎÃÅ ÔÅÓÔ ÐÌÁÎÓ ÆÏÒ ÓÕÃÃÅÓÓ ÒÁÔÉÏ

ɍρςωɎ )%# φρρςτȡςπρςȟ 2ÅÌÉÁÂÉÌÉÔÙ ÔÅÓÔÉÎÇ ɂ #ÏÍÐÌÉÁÎÃÅ ÔÅÓÔÓ ÆÏÒ ÃÏÎÓÔÁÎÔ ÆÁÉÌÕÒÅ ÒÁÔÅ ÁÎÄ ÃÏÎÓÔÁÎÔ 
ÆÁÉÌÕÒÅ ÉÎÔÅÎÓÉÔÙ

ɍρσπɎ )%# φρρσρȟ 0ÒÏÇÒÁÍÍÁÂÌÅ ÃÏÎÔÒÏÌÌÅÒÓ

ɍρσρɎ )%# φρρφσȤρȡςππφȟ 2ÅÌÉÁÂÉÌÉÔÙ ÓÔÒÅÓÓ ÓÃÒÅÅÎÉÎÇ Ȥ 0ÁÒÔ υȡ 2ÅÐÁÉÒÁÂÌÅ ÁÓÓÅÍÂÌÉÅÓ ÍÁÎÕÆÁÃÔÕÒÅÄ ÉÎ ÌÏÔÓ

ɍρσςɎ )%# φρρφτȡςππτȟ 2ÅÌÉÁÂÉÌÉÔÙ ÇÒÏ×ÔÈ ɂ 3ÔÁÔÉÓÔÉÃÁÌ ÔÅÓÔ ÁÎÄ ÅÓÔÉÍÁÔÉÏÎ ÍÅÔÈÏÄÓ

ɍρσσɎ )%# φρρφυȡςππφȟ !ÐÐÌÉÃÁÔÉÏÎ ÏÆ -ÁÒËÏÖ ÔÅÃÈÎÉÑÕÅÓ

ɍρστɎ )%#Ⱦ42 φρυπψȤπȡςππυȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ÏÆ ÅÌÅÃÔÒÉÃÁÌȾÅÌÅÃÔÒÏÎÉÃȾÐÒÏÇÒÁÍÍÁÂÌÅ ÅÌÅÃÔÒÏÎÉÃ ÓÁÆÅÔÙȤ
ÒÅÌÁÔÅÄ ÓÙÓÔÅÍÓ Ȥ 0ÁÒÔ τȡ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ÁÎÄ )%# ϊυωτό

ɍρσυɎ )%# φρυπψȤρȡςπρπȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ÏÆ ÅÌÅÃÔÒÉÃÁÌȾÅÌÅÃÔÒÏÎÉÃȾÐÒÏÇÒÁÍÍÁÂÌÅ ÅÌÅÃÔÒÏÎÉÃ ÓÁÆÅÔÙȤ
ÒÅÌÁÔÅÄ ÓÙÓÔÅÍÓ Ȥ 0ÁÒÔ υȡ 'ÅÎÅÒÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓ

ɍρσφɎ )%# φρυπψȤςȡςπρπȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ÏÆ ÅÌÅÃÔÒÉÃÁÌȾÅÌÅÃÔÒÏÎÉÃȾÐÒÏÇÒÁÍÍÁÂÌÅ ÅÌÅÃÔÒÏÎÉÃ ÓÁÆÅÔÙȤ
ÒÅÌÁÔÅÄ ÓÙÓÔÅÍÓ Ȥ 0ÁÒÔ φȡ 2ÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÅÌÅÃÔÒÉÃÁÌȾÅÌÅÃÔÒÏÎÉÃȾÐÒÏÇÒÁÍÍÁÂÌÅ ÅÌÅÃÔÒÏÎÉÃ ÓÁÆÅÔÙȤ
ÒÅÌÁÔÅÄ ÓÙÓÔÅÍÓ

ɍρσχɎ )%# φρυπψȤσȡςπρπȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ÏÆ ÅÌÅÃÔÒÉÃÁÌȾÅÌÅÃÔÒÏÎÉÃȾÐÒÏÇÒÁÍÍÁÂÌÅ ÅÌÅÃÔÒÏÎÉÃ ÓÁÆÅÔÙȤ
ÒÅÌÁÔÅÄ ÓÙÓÔÅÍÓ Ȥ 0ÁÒÔ χȡ 3ÏÆÔ×ÁÒÅ ÒÅÑÕÉÒÅÍÅÎÔÓ
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ɍρσψɎ )%# φρυπψȤτȡςπρπȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ÏÆ ÅÌÅÃÔÒÉÃÁÌȾÅÌÅÃÔÒÏÎÉÃȾÐÒÏÇÒÁÍÍÁÂÌÅ ÅÌÅÃÔÒÏÎÉÃ ÓÁÆÅÔÙȤ
ÒÅÌÁÔÅÄ ÓÙÓÔÅÍÓ Ȥ 0ÁÒÔ ψȡ $ÅУÉÎÉÔÉÏÎÓ ÁÎÄ ÁÂÂÒÅÖÉÁÔÉÏÎÓ

ɍρσωɎ )%# φρυπψȤυȡςπρπȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ÏÆ ÅÌÅÃÔÒÉÃÁÌȾÅÌÅÃÔÒÏÎÉÃȾÐÒÏÇÒÁÍÍÁÂÌÅ ÅÌÅÃÔÒÏÎÉÃ ÓÁÆÅÔÙȤ
ÒÅÌÁÔÅÄ ÓÙÓÔÅÍÓ Ȥ 0ÁÒÔ ωȡ %ØÁÍÐÌÅÓ ÏÆ ÍÅÔÈÏÄÓ ÆÏÒ ÔÈÅ ÄÅÔÅÒÍÉÎÁÔÉÏÎ ÏÆ ÓÁÆÅÔÙ ÉÎÔÅÇÒÉÔÙ ÌÅÖÅÌÓ

ɍρτπɎ )%# φρυπψȤφȡςπρπȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ÏÆ ÅÌÅÃÔÒÉÃÁÌȾÅÌÅÃÔÒÏÎÉÃȾÐÒÏÇÒÁÍÍÁÂÌÅ ÅÌÅÃÔÒÏÎÉÃ ÓÁÆÅÔÙȤ
ÒÅÌÁÔÅÄ ÓÙÓÔÅÍÓ Ȥ 0ÁÒÔ ϊȡ 'ÕÉÄÅÌÉÎÅÓ ÏÎ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ )%# ϊυωτόȤφ ÁÎÄ )%# ϊυωτόȤχ

ɍρτρɎ )%# φρυπψȤχȡςπρπȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ÏÆ ÅÌÅÃÔÒÉÃÁÌȾÅÌÅÃÔÒÏÎÉÃȾÐÒÏÇÒÁÍÍÁÂÌÅ ÅÌÅÃÔÒÏÎÉÃ ÓÁÆÅÔÙȤ
ÒÅÌÁÔÅÄ ÓÙÓÔÅÍÓ Ȥ 0ÁÒÔ ϋȡ /ÖÅÒÖÉÅ× ÏÆ ÔÅÃÈÎÉÑÕÅÓ ÁÎÄ ÍÅÁÓÕÒÅÓ

ɍρτςɎ )%# φρυρρȤρȡςπρφȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ɂ 3ÁÆÅÔÙ ÉÎÓÔÒÕÍÅÎÔÅÄ ÓÙÓÔÅÍÓ ÆÏÒ ÔÈÅ ÐÒÏÃÅÓÓ ÉÎÄÕÓÔÒÙ ÓÅÃÔÏÒ 
ɂ 0ÁÒÔ υȡ &ÒÁÍÅ×ÏÒËȟ ÄÅУÉÎÉÔÉÏÎÓȟ ÓÙÓÔÅÍȟ ÈÁÒÄ×ÁÒÅ ÁÎÄ ÓÏÆÔ×ÁÒÅ ÒÅÑÕÉÒÅÍÅÎÔÓ

ɍρτσɎ )%# φρυρρȤςȡςπρφȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ ɂ 3ÁÆÅÔÙ ÉÎÓÔÒÕÍÅÎÔÅÄ ÓÙÓÔÅÍÓ ÆÏÒ ÔÈÅ ÐÒÏÃÅÓÓ ÉÎÄÕÓÔÒÙ ÓÅÃÔÏÒ 
ɂ 0ÁÒÔ φȡ 'ÕÉÄÅÌÉÎÅÓ ÆÏÒ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ )%# ϊυωυυȤυ

ɍρττɎ )%# φρυρρȤσȡςπρφȟ &ÕÎÃÔÉÏÎÁÌ ÓÁÆÅÔÙ Ȥ 3ÁÆÅÔÙ ÉÎÓÔÒÕÍÅÎÔÅÄ ÓÙÓÔÅÍÓ ÆÏÒ ÔÈÅ ÐÒÏÃÅÓÓ ÉÎÄÕÓÔÒÙ ÓÅÃÔÏÒ Ȥ 
0ÁÒÔ χȡ 'ÕÉÄÁÎÃÅ ÆÏÒ ÔÈÅ ÄÅÔÅÒÍÉÎÁÔÉÏÎ ÏÆ ÔÈÅ ÒÅÑÕÉÒÅÄ ÓÁÆÅÔÙ ÉÎÔÅÇÒÉÔÙ ÌÅÖÅÌÓ

ɍρτυɎ )%# φρφτωȡρωωχȟ 'ÏÏÄÎÅÓÓȤÏÆȤУÉÔ ÔÅÓÔÓȟ ÃÏÎУÉÄÅÎÃÅ ÉÎÔÅÒÖÁÌÓ ÁÎÄ ÌÏ×ÅÒ ÃÏÎУÉÄÅÎÃÅ ÌÉÍÉÔÓ ÆÏÒ 7ÅÉÂÕÌÌ 
ÄÉÓÔÒÉÂÕÔÅÄ ÄÁÔÁ

ɍρτφɎ )%# φρφυπȡρωωχȟ 2ÅÌÉÁÂÉÌÉÔÙ ÄÁÔÁ ÁÎÁÌÙÓÉÓ ÔÅÃÈÎÉÑÕÅÓ ɂ 0ÒÏÃÅÄÕÒÅÓ ÆÏÒ ÃÏÍÐÁÒÉÓÏÎ ÏÆ Ô×Ï ÃÏÎÓÔÁÎÔ 
failure rates and two constant failure (event) intensities

ɍρτχɎ )%# φρχπσȡςπρφȟ -ÁÔÈÅÍÁÔÉÃÁÌ ÅØÐÒÅÓÓÉÏÎÓ ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙȟ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÁÎÄ 
maintenance support terms

ɍρτψɎ )%# φρχπωȡςπρρȟ %ÌÅÃÔÒÉÃ ÃÏÍÐÏÎÅÎÔÓ ɂ 2ÅÌÉÁÂÉÌÉÔÙ Ȥ 2ÅÆÅÒÅÎÃÅ ÃÏÎÄÉÔÉÏÎÓ ÆÏÒ ÆÁÉÌÕÒÅ ÒÁÔÅÓ ÁÎÄ 
stress models for conversion

ɍρτωɎ )%# φρψππȤρȡρωωχȟ !ÄÊÕÓÔÁÂÌÅ ÓÐÅÅÄ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÄÒÉÖÅ ÓÙÓÔÅÍÓ ɂ 0ÁÒÔ υȡ 'ÅÎÅÒÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓ 
Ȥ 2ÁÔÉÎÇ ÓÐÅÃÉУÉÃÁÔÉÏÎÓ ÆÏÒ ÌÏ× ÖÏÌÔÁÇÅ ÁÄÊÕÓÔÁÂÌÅÓ ÓÐÅÅÄ ÄȢÃȢ ÐÏ×ÅÒ ÄÒÉÖÅ ÓÙÓÔÅÍÓ

ɍρυπɎ )%# φρψππȤςȡςπρυȟ !ÄÊÕÓÔÁÂÌÅ 3ÐÅÅÄ %ÌÅÃÔÒÉÃÁÌ 0Ï×ÅÒ $ÒÉÖÅ 3ÙÓÔÅÍÓ ɂ 0ÁÒÔ φȡ 'ÅÎÅÒÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓ 
ɂ 2ÁÔÉÎÇ ÓÐÅÃÉУÉÃÁÔÉÏÎÓ ÆÏÒ ÌÏ× ÖÏÌÔÁÇÅ ÁÄÊÕÓÔÁÂÌÅ ÆÒÅÑÕÅÎÃÙ ÁȢÃȢ ÐÏ×ÅÒ ÄÒÉÖÅ ÓÙÓÔÅÍÓ

ɍρυρɎ )%# φρψππȤσȡςππτȟ !ÄÊÕÓÔÁÂÌÅ ÓÐÅÅÄ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÄÒÉÖÅ ÓÙÓÔÅÍÓ ɂ 0ÁÒÔ χȡ %-# ÒÅÑÕÉÒÅÍÅÎÔÓ 
ÁÎÄ ÓÐÅÃÉУÉÃ ÔÅÓÔ ÍÅÔÈÏÄÓ

ɍρυςɎ )%# φρψππȤτȡςππςȟ !ÄÊÕÓÔÁÂÌÅ 3ÐÅÅÄ %ÌÅÃÔÒÉÃÁÌ 0Ï×ÅÒ $ÒÉÖÅ 3ÙÓÔÅÍÓ ɂ 0ÁÒÔ ψȡ 'ÅÎÅÒÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓ 
ɂ 2ÁÔÉÎÇ ÓÐÅÃÉУÉÃÁÔÉÏÎÓ ÆÏÒ ÁȢÃȢ ÐÏ×ÅÒ ÄÒÉÖÅ ÓÙÓÔÅÍÓ ÁÂÏÖÅ υτττ6 ÁȢÃȢ ÁÎÄ ÎÏÔ ÅØÃÅÅÄÉÎÇ χω Ë6

ɍρυσɎ )%# φρψππȤυȤρȡςππχȟ !ÄÊÕÓÔÁÂÌÅ ÓÐÅÅÄ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÄÒÉÖÅ ÓÙÓÔÅÍÓ ɂ 0ÁÒÔ ωȤυȡ 3ÁÆÅÔÙ 
ÒÅÑÕÉÒÅÍÅÎÔÓ ɂ %ÌÅÃÔÒÉÃÁÌȟ ÔÈÅÒÍÁÌ ÁÎÄ ÅÎÅÒÇÙ

ɍρυτɎ )%# φρψρπȤςȡ ςπρρȟ %ÌÅÃÔÒÏÍÅÃÈÁÎÉÃÁÌ ÅÌÅÍÅÎÔÁÒÙ ÒÅÌÁÙÓ ɂ 0ÁÒÔ φȡ 2ÅÌÉÁÂÉÌÉÔÙ

ɍρυυɎ )%# φςπτπȤςȡςππυȟ 5ÎÉÎÔÅÒÒÕÐÔÉÂÌÅ ÐÏ×ÅÒ ÓÙÓÔÅÍÓ ɉ503Ɋ ɂ 0ÁÒÔ φȡ %ÌÅÃÔÒÏÍÁÇÎÅÔÉÃ ÃÏÍÐÁÔÉÂÉÌÉÔÙ 
ɉ%-#Ɋ ÒÅÑÕÉÒÅÍÅÎÔÓ

ɍρυφɎ )%# φςπτπȤσȡςπρρȟ 5ÎÉÎÔÅÒÒÕÐÔÉÂÌÅ ÐÏ×ÅÒ ÓÙÓÔÅÍÓ ɉ503Ɋ ɂ 0ÁÒÔ χȡ -ÅÔÈÏÄ ÏÆ ÓÐÅÃÉÆÙÉÎÇ ÔÈÅ 
ÐÅÒÆÏÒÍÁÎÃÅ ÁÎÄ ÔÅÓÔ ÒÅÑÕÉÒÅÍÅÎÔÓ

ɍρυχɎ )%# φςρρτ3), %ÌÅÃÔÒÉÃÁÌ ÉÎÓÕÌÁÔÉÏÎ Ȥ 4ÈÅÒÍÁÌ ÅÖÁÌÕÁÔÉÏÎ ÁÎÄ ÄÅÓÉÇÎÁÔÉÏÎ

ɍρυψɎ )%# φςςχρȤρȡςππχȟ (ÉÇÈȤÖÏÌÔÁÇÅ Ó×ÉÔÃÈÇÅÁÒ ÁÎÄ ÃÏÎÔÒÏÌÇÅÁÒ ɂ 0ÁÒÔ υȡ #ÏÍÍÏÎ ÓÐÅÃÉУÉÃÁÔÉÏÎÓ

3)  7ÉÔÈÄÒÁ×Î ɉÒÅÐÌÁÃÅÄ ÂÙ )%# φππψυɊȢ
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ɍρυωɎ )%# φςςχρȤρππȡςππψȟ (ÉÇÈȤÖÏÌÔÁÇÅ Ó×ÉÔÃÈÇÅÁÒ ÁÎÄ ÃÏÎÔÒÏÌÇÅÁÒ ɂ 0ÁÒÔ υττȡ !ÌÔÅÒÎÁÔÉÎÇ ÃÕÒÒÅÎÔ 
ÃÉÒÃÕÉÔȤÂÒÅÁËÅÒÓ

ɍρφπɎ )%# φςςχρȤρπςȡςππρȟ (ÉÇÈȤÖÏÌÔÁÇÅ Ó×ÉÔÃÈÇÅÁÒ ÁÎÄ ÃÏÎÔÒÏÌÇÅÁÒ ɂ 0ÁÒÔ υτφȡ !ÌÔÅÒÎÁÔÉÎÇ ÃÕÒÒÅÎÔ 
disconnectors and earthing switches

ɍρφρɎ )%# φςςχρȤςππȡςπρρȟ (ÉÇÈȤÖÏÌÔÁÇÅ Ó×ÉÔÃÈÇÅÁÒ ÁÎÄ ÃÏÎÔÒÏÌÇÅÁÒ ɂ 0ÁÒÔ φττȡ !# ÍÅÔÁÌȤÅÎÃÌÏÓÅÄ 
Ó×ÉÔÃÈÇÅÁÒ ÁÎÄ ÃÏÎÔÒÏÌÇÅÁÒ ÆÏÒ ÒÁÔÅÄ ÖÏÌÔÁÇÅÓ ÁÂÏÖÅ υ Ë6 ÁÎÄ ÕÐ ÔÏ ÁÎÄ ÉÎÃÌÕÄÉÎÇ ωφ Ë6

ɍρφςɎ )%# φςυπψȡςπρπȟ 'ÕÉÄÁÎÃÅ ÏÎ ÈÕÍÁÎ ÁÓÐÅÃÔÓ ÏÆ ÄÅÐÅÎÄÁÂÉÌÉÔÙ

ɍρφσɎ )%# φςυυρȡ ςπρςȟ !ÎÁÌÙÓÉÓ ÔÅÃÈÎÉÑÕÅÓ ÆÏÒ ÄÅÐÅÎÄÁÂÉÌÉÔÙ ɂ 0ÅÔÒÉ ÎÅÔ ÔÅÃÈÎÉÑÕÅÓ

ɍρφτɎ )%# φςχτπȡ ςπρυȟ 2ÏÏÔ ÃÁÕÓÅ ÁÎÁÌÙÓÉÓ ɉ2#!Ɋ

ɍρφυɎ %. ρσσπφȡςπρπȟ -ÁÉÎÔÅÎÁÎÃÅ ɂ -ÁÉÎÔÅÎÁÎÃÅ ÔÅÒÍÉÎÏÌÏÇÙ

ɍρφφɎ !0) 20 χ#Ȥρρ&ȟ 2ÅÃÏÍÍÅÎÄÅÄ 0ÒÁÃÔÉÃÅ ÆÏÒ )ÎÓÔÁÌÌÁÔÉÏÎȟ -ÁÉÎÔÅÎÁÎÃÅȟ ÁÎÄ /ÐÅÒÁÔÉÏÎ ÏÆ )ÎÔÅÒÎÁÌȤ
Combustion Engines

ɍρφχɎ !0) 20 ρρ3ȟ 2ÅÃÏÍÍÅÎÄÅÄ 0ÒÁÃÔÉÃÅ ÆÏÒ ÔÈÅ /ÐÅÒÁÔÉÏÎȟ -ÁÉÎÔÅÎÁÎÃÅ ÁÎÄ 4ÒÏÕÂÌÅÓÈÏÏÔÉÎÇ ÏÆ %ÌÅÃÔÒÉÃ 
3ÕÂÍÅÒÓÉÂÌÅ 0ÕÍÐ )ÎÓÔÁÌÌÁÔÉÏÎÓ

ɍρφψɎ !0) 20 ρτ"ȟ $ÅÓÉÇÎȟ )ÎÓÔÁÌÌÁÔÉÏÎȟ 2ÅÐÁÉÒ ÁÎÄ /ÐÅÒÁÔÉÏÎ ÏÆ 3ÕÂÓÕÒÆÁÃÅ 3ÁÆÅÔÙ 6ÁÌÖÅ 3ÙÓÔÅÍÓȟ 
Sixth Edition

ɍρφωɎ !0) 20 ρχ"ȟ 2ÅÃÏÍÍÅÎÄÅÄ 0ÒÁÃÔÉÃÅ ÆÏÒ &ÌÅØÉÂÌÅ 0ÉÐÅȟ &ÉÆÔÈ %ÄÉÔÉÏÎ ɉ-ÁÙ φτυψɊ

ɍρχπɎ !0) 20 ρχ(ȟ 2ÅÍÏÔÅÌÙ /ÐÅÒÁÔÅÄ 4ÏÏÌÓ ÁÎÄ )ÎÔÅÒÆÁÃÅÓ ÏÎ 3ÕÂÓÅÁ 0ÒÏÄÕÃÔÉÏÎ 3ÙÓÔÅÍÓȟ 3ÅÃÏÎÄ 
Edition, 2013

ɍρχρɎ !0) 20 υυτȟ 0ÁÒÔ υȟ !0) 2ÅÃÏÍÍÅÎÄÅÄ 0ÒÁÃÔÉÃÅ ωωψȟ 0ÁÒÔ φȡ 0ÒÏÃÅÓÓ #ÏÎÔÒÏÌ 3ÙÓÔÅÍÓ ɂ 0ÒÏÃÅÓÓ 
#ÏÎÔÒÏÌ 3ÙÓÔÅÍÓ &ÕÎÃÔÉÏÎÓ ÁÎÄ &ÕÎÃÔÉÏÎÁÌ 3ÐÅÃÉУÉÃÁÔÉÏÎ $ÅÖÅÌÏÐÍÅÎÔȟ 3ÅÃÏÎÄ %ÄÉÔÉÏÎ

ɍρχςɎ !0) 20 υυτȟ 0ÁÒÔ φȟ !0) 2ÅÃÏÍÍÅÎÄÅÄ 0ÒÁÃÔÉÃÅ ωωψȟ 0ÁÒÔ φȡ 0ÒÏÃÅÓÓ #ÏÎÔÒÏÌ 3ÙÓÔÅÍÓ ɂ 0ÒÏÃÅÓÓ 
#ÏÎÔÒÏÌ 3ÙÓÔÅÍ $ÅÓÉÇÎȟ &ÉÒÓÔ %ÄÉÔÉÏÎ

ɍρχσɎ !0) 20 υυτȟ 0ÁÒÔ χȟ !0) 2ÅÃÏÍÍÅÎÄÅÄ 0ÒÁÃÔÉÃÅ ωωψȟ 0ÁÒÔ χȡ 0ÒÏÃÅÓÓ #ÏÎÔÒÏÌ 3ÙÓÔÅÍÓ ɂ 0ÒÏÊÅÃÔ 
%ØÅÃÕÔÉÏÎ ÁÎÄ 0ÒÏÃÅÓÓ #ÏÎÔÒÏÌ 3ÙÓÔÅÍ /×ÎÅÒÓÈÉÐȟ &ÉÒÓÔ %ÄÉÔÉÏÎ

ɍρχτɎ !0) 20 υψπȟ 2ÉÓËȤ"ÁÓÅÄ )ÎÓÐÅÃÔÉÏÎȟ 3ÅÃÏÎÄ %ÄÉÔÉÏÎ

ɍρχυɎ 3œňņ  !0) υ#4ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ #ÁÓÉÎÇ ÁÎÄ 4ÕÂÉÎÇ

ɍρχφɎ 3œňņ  !0) φ!ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ 7ÅÌÌÈÅÁÄ ÁÎÄ #ÈÒÉÓÔÍÁÓ 4ÒÅÅ %ÑÕÉÐÍÅÎÔȟ 4×ÅÎÔÉÅÔÈ %ÄÉÔÉÏÎ 
ɉ)3/ ρπτςσȡςππω -ÏÄÉПÉÃÁÔÉÏÎɊȟ )ÎÃÌÕÄÅÓ %ÒÒÁÔÁ ɉÔÈÒÏÕÇÈ %ÒÒÁÔÁ χȟ $ÅÃÅÍÂÅÒ ςπρτɊȟ !ÄÄÅÎÄÁ 
1(Nov 2011), 2 (Nov 2012), 3 (March 2013)

ɍρχχɎ 3œňņ  !0) φ$ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ 0ÉÐÅÌÉÎÅ ÁÎÄ 0ÉÐÉÎÇ 6ÁÌÖÅÓȟ 4×ÅÎÔÙȤ&ÏÕÒÔÈ %ÄÉÔÉÏÎ ɉςπρτɊȟ 
includes Errata 1 (2014), Errata 2 (2014), Errata 3 (2015), and Addendum 1 (2015), Errata 5 
(2015), Errata 6 (2015), Errata 7 (2016), and Addendum 2 (2016)

ɍρχψɎ 3œňņ  !0) χ"Ȥρρ#ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ )ÎÔÅÒÎÁÌȤ#ÏÍÂÕÓÔÉÏÎ 2ÅÃÉÐÒÏÃÁÔÉÎÇ %ÎÇÉÎÅÓ ÆÏÒ /ÉÌ &ÉÅÌÄ 3ÅÒÖÉÃÅ

ɍρχωɎ 3œňņ  !0) ρς$ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ &ÉÅÌÄ 7ÅÌÄÅÄ 4ÁÎËÓ ÆÏÒ 3ÔÏÒÁÇÅ ÏÆ 0ÒÏÄÕÃÔÉÏÎ ,ÉÑÕÉÄÓ

ɍρψπɎ 3œňņ  !0) ρς&ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ 3ÈÏÐ 7ÅÌÄÅÄ 4ÁÎËÓ ÆÏÒ 3ÔÏÒÁÇÅ ÏÆ 0ÒÏÄÕÃÔÉÏÎ ,ÉÑÕÉÄÓȟ 4×ÅÌÆÔÈ 
Edition

ɍρψρɎ 3œňņ  !0) ρς0ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ &ÉÂÅÒÇÌÁÓÓ 2ÅÉÎÆÏÒÃÅÄ 0ÌÁÓÔÉÃ 4ÁÎËÓȟ 4ÈÉÒÄ %ÄÉÔÉÏÎ

ɍρψςɎ 3œňņ  !0) ρτ!ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ 3ÕÂÓÕÒÆÁÃÅ 3ÁÆÅÔÙ 6ÁÌÖÅ %ÑÕÉÐÍÅÎÔȟ 4×ÅÌÆÔÈ %ÄÉÔÉÏÎȟ )ÎÃÌÕÄÅÓ 
%ÒÒÁÔÁ ɉ*ÕÌÙȟ ςπρυɊ
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ɍρψσɎ 3œňņ  !0) ρτ,ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ ,ÏÃË -ÁÎÄÒÅÌÓ ÁÎÄ ,ÁÎÄÉÎÇ .ÉÐÐÌÅÓȟ 3ÅÃÏÎÄ %ÄÉÔÉÏÎ

ɍρψτɎ 3œňņ  !0) ρφ!ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ $ÒÉÌÌ 4ÈÒÏÕÇÈ %ÑÕÉÐÍÅÎÔȢ )ÎÃÌÕÄÅÓ %ÒÒÁÔÁȟ 4ÈÉÒÄ %ÄÉÔÉÏÎ ɉςππτɊ

ɍρψυɎ 3œňņ  !0) ρφ$ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ #ÏÎÔÒÏÌ 3ÙÓÔÅÍÓ ÆÏÒ $ÒÉÌÌÉÎÇ 7ÅÌÌ #ÏÎÔÒÏÌ %ÑÕÉÐÍÅÎÔ ÁÎÄ #ÏÎÔÒÏÌ 
3ÙÓÔÅÍÓ ÆÏÒ $ÉÖÅÒÔÅÒ %ÑÕÉÐÍÅÎÔ 3ÅÃÏÎÄ %ÄÉÔÉÏÎ

ɍρψφɎ 3œňņ  !0) ρχ*ȟ 3ÐÅÃÉПÉÃÁÔÉÏÎ ÆÏÒ 5ÎÂÏÎÄÅÄ &ÌÅØÉÂÌÅ 0ÉÐÅȟ &ÏÕÒÔÈ %ÄÉÔÉÏÎ ɉ-ÁÙ ςπρτɊ

ɍρψχɎ 3œňņ  API 19G2, Flow-control devices for side-pocket mandrels, twelfth Edition

ɍρψψɎ !0)Ⱦ3ÔÄ ρχ&ȟ 3ÔÁÎÄÁÒÄ ÆÏÒ 3ÕÂÓÅÁ 0ÒÏÄÕÃÔÉÏÎ #ÏÎÔÒÏÌ 3ÙÓÔÅÍÓȟ 4ÈÉÒÄ %ÄÉÔÉÏÎ

ɍρψωɎ !0)Ⱦ3ÔÄ υσȟ "ÌÏ×ÏÕÔ 0ÒÅÖÅÎÔÉÏÎ %ÑÕÉÐÍÅÎÔ 3ÙÓÔÅÍÓ ÆÏÒ $ÒÉÌÌÉÎÇ 7ÅÌÌÓȟ &ÏÕÒÔÈ %ÄÉÔÉÏÎ

ɍρωπɎ !0)Ⱦ3ÔÄ υςπȟ 0ÁÒÔ υȟ 3ÉÚÉÎÇȟ 3ÅÌÅÃÔÉÏÎȟ ÁÎÄ )ÎÓÔÁÌÌÁÔÉÏÎ ÏÆ 0ÒÅÓÓÕÒÅȤÒÅÌÉÅÖÉÎÇ $ÅÖÉÃÅÓȟ 0ÁÒÔ ) Ȥ 3ÉÚÉÎÇ 
ÁÎÄ 3ÅÌÅÃÔÉÏÎȟ .ÉÎÔÈ %ÄÉÔÉÏÎ

ɍρωρɎ !0)Ⱦ3ÔÄ υςπȟ 0ÁÒÔ φȟ 3ÉÚÉÎÇȟ 3ÅÌÅÃÔÉÏÎȟ ÁÎÄ )ÎÓÔÁÌÌÁÔÉÏÎ ÏÆ 0ÒÅÓÓÕÒÅȤ2ÅÌÉÅÖÉÎÇ $ÅÖÉÃÅÓ ÉÎ 2ÅУÉÎÅÒÉÅÓȤ
Part II, Installation, Sixth Edition

ɍρωςɎ !0)Ⱦ3ÔÄ υςρȟ 0ÒÅÓÓÕÒÅȤÒÅÌÉÅÖÉÎÇ ÁÎÄ $ÅÐÒÅÓÓÕÒÉÎÇ 3ÙÓÔÅÍÓȟ 3ÉØÔÈ %ÄÉÔÉÏÎ ɉφτυψɊ

ɍρωσɎ !0)Ⱦ3ÔÄ υςφȟ &ÌÁÎÇÅÄ 3ÔÅÅÌ 0ÒÅÓÓÕÒÅȤÒÅÌÉÅÆ 6ÁÌÖÅÓȟ 3ÉØÔÈ %ÄÉÔÉÏÎ ɉ)ÎÃÌÕÄÅÓ %ÒÒÁÔÁ υȟ %ÒÒÁÔÁ φɊ

ɍρωτɎ !0)Ⱦ3ÔÄ υσχȟ &ÌÁÒÅ $ÅÔÁÉÌÓ ÆÏÒ 'ÅÎÅÒÁÌ 2ÅУÉÎÅÒÙ ÁÎÄ 0ÅÔÒÏÃÈÅÍÉÃÁÌ 3ÅÒÖÉÃÅȟ 3ÅÃÏÎÄ %ÄÉÔÉÏÎ 
(ISO 25457:2008, Identical)

ɍρωυɎ !0)Ⱦ3ÔÄ υσχȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ !0) ωχϋȟ 3ÅÃÏÎÄ %ÄÉÔÉÏÎ

ɍρωφɎ !0)Ⱦ3ÔÄ υτρȟ &ÏÒÍȤ×ÏÕÎÄ 3ÑÕÉÒÒÅÌȤ#ÁÇÅ )ÎÄÕÃÔÉÏÎ -ÏÔÏÒÓȤωττ (ÏÒÓÅÐÏ×ÅÒ ÁÎÄ ,ÁÒÇÅÒȟ &ÉÆÔÈ %ÄÉÔÉÏÎ

ɍρωχɎ !0)Ⱦ3ÔÄ υτρȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁ ÓÈÅÅÔÓ ÆÏÒ !0) 3ÔÄ ωψυ

ɍρωψɎ !0)Ⱦ3ÔÄ υτχȟ 'ÅÎÅÒÁÌȤ0ÕÒÐÏÓÅ &ÏÒÍȤ7ÏÕÎÄ 3ÑÕÉÒÒÅÌ #ÁÇÅ )ÎÄÕÃÔÉÏÎ -ÏÔÏÒÓ φωτ (ÏÒÓÅÐÏ×ÅÒ ÁÎÄ 
,ÁÒÇÅÒ Ȥ &ÉÒÓÔ %ÄÉÔÉÏÎ

ɍρωωɎ !0)Ⱦ3ÔÄ υτχȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ !0) 3ÔÁÎÄÁÒÄ ωψϋȟ 'ÅÎÅÒÁÌȤ0ÕÒÐÏÓÅ &ÏÒÍ 7ÏÕÎÄ 3ÑÕÉÒÒÅÌ 
#ÁÇÅ )ÎÄÕÃÔÉÏÎ -ÏÔÏÒÓ Ȥ φωτ (ÏÒÓÅÐÏ×ÅÒ ÁÎÄ ,ÁÒÇÅÒ

ɍςππɎ !0)Ⱦ3ÔÄ υφπȟ &ÉÒÅÄ (ÅÁÔÅÒÓ ÆÏÒ 'ÅÎÅÒÁÌ 2ÅУÉÎÅÒÙ 3ÅÒÖÉÃÅȟ &ÏÕÒÔÈ %ÄÉÔÉÏÎ

ɍςπρɎ !0)Ⱦ3ÔÄ υφπȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ &ÉÒÅÄ (ÅÁÔÅÒÓ ÆÏÒ 'ÅÎÅÒÁÌ 2ÅУÉÎÅÒÙ 3ÅÒÖÉÃÅÓ

ɍςπςɎ !0)Ⱦ3ÔÄ υωτȟ #ÈÅÃË 6ÁÌÖÅÓȡ &ÌÁÎÇÅÄȟ ,ÕÇȟ 7ÁÆÅÒ ÁÎÄ "ÕÔÔȤ×ÅÌÄÉÎÇ

ɍςπσɎ !0)Ⱦ3ÔÄ φπωȟ "ÕÔÔÅÒУÌÙ 6ÁÌÖÅÓȡ $ÏÕÂÌÅȤУÌÁÎÇÅÄȟ ,ÕÇȤ ÁÎÄ 7ÁÆÅÒȤÔÙÐÅ

ɍςπτɎ !0)Ⱦ3ÔÄ φρπȟ #ÅÎÔÒÉÆÕÇÁÌ 0ÕÍÐÓ ÆÏÒ 0ÅÔÒÏÌÅÕÍȟ 0ÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ .ÁÔÕÒÁÌ 'ÁÓ )ÎÄÕÓÔÒÉÅÓȟ %ÌÅÖÅÎÔÈ 
%ÄÉÔÉÏÎ ɉ)3/ υχϋτύȡφττύ )ÄÅÎÔÉÃÁÌ !ÄÏÐÔÉÏÎɊȟ )ÎÃÌÕÄÅÓ %ÒÒÁÔÁ ɉ*ÕÌÙ φτυυɊ

ɍςπυɎ !0)Ⱦ3ÔÄ φρπ$ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ #ÅÎÔÒÉÆÕÇÁÌ 0ÕÍÐÓ ÆÏÒ 0ÅÔÒÏÌÅÕÍȟ 0ÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ 
.ÁÔÕÒÁÌ 'ÁÓ )ÎÄÕÓÔÒÉÅÓȟ %ÌÅÖÅÎÔÈ %ÄÉÔÉÏÎ

ɍςπφɎ !0)Ⱦ3ÔÄ φρρȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ !0) 3ÔÄ ϊυυȟ &ÉÆÔÈ %ÄÉÔÉÏÎ

ɍςπχɎ !0)Ⱦ3ÔÄ φρρȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ #ÅÎÔÒÉÆÕÇÁÌ 0ÕÍÐÓ ÆÏÒ 0ÅÔÒÏÌÅÕÍȟ 0ÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ 
.ÁÔÕÒÁÌ 'ÁÓ )ÎÄÕÓÔÒÉÅÓȟ %ÌÅÖÅÎÔÈ %ÄÉÔÉÏÎ

ɍςπψɎ !0)Ⱦ3ÔÄ φρςȟ 0ÅÔÒÏÌÅÕÍȟ 0ÅÔÒÏÃÈÅÍÉÃÁÌ ÁÎÄ .ÁÔÕÒÁÌ 'ÁÓ )ÎÄÕÓÔÒÉÅÓȤ3ÔÅÁÍ 4ÕÒÂÉÎÅÓȤ3ÐÅÃÉÁÌȤÐÕÒÐÏÓÅ 
Applications, Seventh Edition

ɍςπωɎ !0)Ⱦ3ÔÄ φρςȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ !0) 3ÔÄ ϊυφ
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ɍςρπɎ !0)Ⱦ3ÔÄ φρφȟ 'ÁÓ 4ÕÒÂÉÎÅÓ ÆÏÒ ÔÈÅ 0ÅÔÒÏÌÅÕÍȟ #ÈÅÍÉÃÁÌȟ ÁÎÄ 'ÁÓ )ÎÄÕÓÔÒÙ 3ÅÒÖÉÃÅÓȟ &ÉÆÔÈ %ÄÉÔÉÏÎ

ɍςρρɎ !0)Ⱦ3ÔÄ φρφȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ !0) 3ÔÁÎÄÁÒÄ ϊυϊȟ 'ÁÓ 4ÕÒÂÉÎÅÓ ÆÏÒ ÔÈÅ 0ÅÔÒÏÌÅÕÍȟ #ÈÅÍÉÃÁÌȟ 
ÁÎÄ 'ÁÓ )ÎÄÕÓÔÒÙ 3ÅÒÖÉÃÅÓ

ɍςρςɎ !0)Ⱦ3ÔÄ φρχȟ !ØÉÁÌ ÁÎÄ #ÅÎÔÒÉÆÕÇÁÌ #ÏÍÐÒÅÓÓÏÒÓ ÁÎÄ %ØÐÁÎÄÅÒȤÃÏÍÐÒÅÓÓÏÒÓȟ %ÉÇÈÔÈ %ÄÉÔÉÏÎ

ɍςρσɎ !0)Ⱦ3ÔÄ φρχȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ !0) 3ÔÁÎÄÁÒÄ ϊυϋȟ !ØÉÁÌ ÁÎÄ #ÅÎÔÒÉÆÕÇÁÌ #ÏÍÐÒÅÓÓÏÒÓ ÁÎÄ 
%ØÐÁÎÄÅÒȤÃÏÍÐÒÅÓÓÏÒÓȟ %ÉÇÈÔÈ %ÄÉÔÉÏÎ

ɍςρτɎ !0)Ⱦ3ÔÄ φρψȟ 2ÅÃÉÐÒÏÃÁÔÉÎÇ #ÏÍÐÒÅÓÓÏÒÓ ÆÏÒ 0ÅÔÒÏÌÅÕÍȟ #ÈÅÍÉÃÁÌȟ ÁÎÄ 'ÁÓ )ÎÄÕÓÔÒÙ 3ÅÒÖÉÃÅÓȟ &ÉÆÔÈ 
Edition, Includes Errata 1 and 2 (2009 and 2010)

ɍςρυɎ !0)Ⱦ3ÔÄ φρψȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ ÕÓÅ ×ÉÔÈ 3ÔÄ ϊυόȟ &ÉÆÔÈ %ÄÉÔÉÏÎȟ )ÎÃÌÕÄÅÓ %ÒÒÁÔÁ ɉφττύɊ

ɍςρφɎ !0)Ⱦ3ÔÄ φρωȟ 2ÏÔÁÒÙȤ4ÙÐÅ 0ÏÓÉÔÉÖÅȤ$ÉÓÐÌÁÃÅÍÅÎÔ #ÏÍÐÒÅÓÓÏÒÓ ÆÏÒ 0ÅÔÒÏÌÅÕÍȟ 0ÅÔÒÏÃÈÅÍÉÃÁÌȟ ÁÎÄ 
.ÁÔÕÒÁÌ 'ÁÓ )ÎÄÕÓÔÒÉÅÓȟ &ÉÆÔÈ %ÄÉÔÉÏÎ

ɍςρχɎ !0)Ⱦ3ÔÄ φρωȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ !0) 3ÔÄ ϊυύ

ɍςρψɎ !0)Ⱦ3ÔÄ φςπȟ $ÅÓÉÇÎ ÁÎÄ #ÏÎÓÔÒÕÃÔÉÏÎ ÏÆ ,ÁÒÇÅȟ 7ÅÌÄÅÄȟ ,Ï×Ȥ0ÒÅÓÓÕÒÅ 3ÔÏÒÁÇÅ 4ÁÎËÓȟ 4×ÅÌÆÔÈ %ÄÉÔÉÏÎ

ɍςρωɎ !0)Ⱦ3ÔÄ φυπȟ Welded Tanks for Oil Storage, Twelfth Edition, Includes Errata 1 (2013), Errata 2 
(2014), and Addendum 1 (2014)

ɍςςπɎ !0)Ⱦ3ÔÄ φυπȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ !0) ϊωτȟ 7ÅÌÄÅÄ 3ÔÅÅÌ 4ÁÎËÓ ÆÏÒ /ÉÌ 3ÔÏÒÁÇÅȟ υφÔÈ %ÄÉÔÉÏÎ

ɍςςρɎ !0)Ⱦ3ÔÄ φφπȟ 3ÈÅÌÌȤÁÎÄȤÔÕÂÅ (ÅÁÔ %ØÃÈÁÎÇÅÒÓȟ .ÉÎÔÈ %ÄÉÔÉÏÎ

ɍςςςɎ !0)Ⱦ3ÔÄ φφπȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ !0) 3ÔÄ ϊϊτ

ɍςςσɎ !0)Ⱦ3ÔÄ φφρȟ 0ÅÔÒÏÌÅÕÍȟ 0ÅÔÒÏÃÈÅÍÉÃÁÌȟ ÁÎÄ .ÁÔÕÒÁÌ 'ÁÓ )ÎÄÕÓÔÒÉÅÓ Ȥ !ÉÒȤÃÏÏÌÅÄ (ÅÁÔ %ØÃÈÁÎÇÅÒÓȟ 
Seventh Edition

ɍςςτɎ !0)Ⱦ3ÔÄ φφρȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ !ÉÒȤ#ÏÏÌÅÄ (ÅÁÔ %ØÃÈÁÎÇÅÒÓ ÆÏÒ 'ÅÎÅÒÁÌ 2ÅУÉÎÅÒÙ 3ÅÒÖÉÃÅÓȟ 
3ÉØÔÈ %ÄÉÔÉÏÎ Ȥ !ÄÏÐÔÉÏÎ ÏÆ )3/ υχϋτϊȤυȡφττω

ɍςςυɎ !0)Ⱦ3ÔÄ φφςȟ 0ÁÒÔ υȟ 0ÌÁÔÅ (ÅÁÔ %ØÃÈÁÎÇÅÒÓ ÆÏÒ 'ÅÎÅÒÁÌ 2ÅУÉÎÅÒÙ 3ÅÒÖÉÃÅÓ Ȥ 0ÁÒÔ υ Ȥ 0ÌÁÔÅȤÁÎÄȤ&ÒÁÍÅ 
(ÅÁÔ %ØÃÈÁÎÇÅÒÓȟ &ÉÒÓÔ %ÄÉÔÉÏÎ Ȥ )3/ !ÄÏÐÔÉÏÎ ÆÒÏÍ )3/ υωωψϋȤυȡφττω

ɍςςφɎ !0)Ⱦ3ÔÄ φφςȟ 0ÁÒÔ φȟ 0ÌÁÔÅ (ÅÁÔ %ØÃÈÁÎÇÅÒÓ ÆÏÒ 'ÅÎÅÒÁÌ 2ÅУÉÎÅÒÙ 3ÅÒÖÉÃÅÓ Ȥ 0ÁÒÔ φ Ȥ "ÒÁÚÅÄ 
!ÌÕÍÎÉÎÕÍ 0ÌÁÔÅȤУÉÎ (ÅÁÔ %ØÃÈÁÎÇÅÒÓ &ÉÒÓÔ %ÄÉÔÉÏÎ Ȥ )3/ !ÄÏÐÔÉÏÎ ÆÒÏÍ )3/ υωωψϋȤφȡφττω

ɍςςχɎ !0)Ⱦ3ÔÄ φφςȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ 0ÌÁÔÅ (ÅÁÔ %ØÃÈÁÎÇÅÒÓ ÆÏÒ 'ÅÎÅÒÁÌ 2ÅУÉÎÅÒÙ 3ÅÒÖÉÃÅÓȟ 
Second Edition

ɍςςψɎ !0)Ⱦ3ÔÄ φχσȟ #ÅÎÔÒÉÆÕÇÁÌ &ÁÎÓ ÆÏÒ 0ÅÔÒÏÌÅÕÍȟ #ÈÅÍÉÃÁÌ ÁÎÄ 'ÁÓ )ÎÄÕÓÔÒÙ 3ÅÒÖÉÃÅÓȟ 4ÈÉÒÄ %ÄÉÔÉÏÎ

ɍςςωɎ !0)Ⱦ3ÔÄ φχσȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ #ÅÎÔÒÉÆÕÇÁÌ &ÁÎÓ ÆÏÒ 0ÅÔÒÏÌÅÕÍȟ #ÈÅÍÉÃÁÌ ÁÎÄ 'ÁÓ )ÎÄÕÓÔÒÙ 
Services, 3rd Edition

ɍςσπɎ !0)Ⱦ3ÔÄ φχτȟ 0ÏÓÉÔÉÖÅ $ÉÓÐÌÁÃÅÍÅÎÔ 0ÕÍÐÓ Ȥ 2ÅÃÉÐÒÏÃÁÔÉÎÇȟ )ÎÃÌÕÄÅÓ %ÒÒÁÔÁ ɉ-ÁÙ φτυψɊȟ %ÒÒÁÔÁ φ 
(April 2015)

ɍςσρɎ !0)Ⱦ3ÔÄ φχτȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ 0ÏÓÉÔÉÖÅ $ÉÓÐÌÁÃÅÍÅÎÔ 0ÕÍÐÓ Ȥ 2ÅÃÉÐÒÏÃÁÔÉÎÇ

ɍςσςɎ !0)Ⱦ3ÔÄ φχφȟ 0ÏÓÉÔÉÖÅ $ÉÓÐÌÁÃÅÍÅÎÔ 0ÕÍÐÓȤ2ÏÔÁÒÙȟ 4ÈÉÒÄ %ÄÉÔÉÏÎ

ɍςσσɎ !0)Ⱦ3ÔÄ φχφȟ $ÁÔÁÓÈÅÅÔÓȟ $ÁÔÁÓÈÅÅÔÓ ÆÏÒ 0ÏÓÉÔÉÖÅ $ÉÓÐÌÁÃÅÍÅÎÔ 0ÕÍÐÓ ɀ 2ÏÔÁÒÙ

ɍςστɎ !0)Ⱦ3ÔÄ ςπππȟ 6ÅÎÔÉÎÇ !ÔÍÏÓÐÈÅÒÉÃ ÁÎÄ ,Ï×ȤÐÒÅÓÓÕÒÅ 3ÔÏÒÁÇÅ 4ÁÎËÓȢ 3ÅÖÅÎÔÈ %ÄÉÔÉÏÎ

ɍςσυɎ !0)Ⱦ3ÔÄ ςφρπȟ $ÅÓÉÇÎȟ #ÏÎÓÔÒÕÃÔÉÏÎȟ /ÐÅÒÁÔÉÏÎȟ -ÁÉÎÔÅÎÁÎÃÅȟ ÁÎÄ )ÎÓÐÅÃÔÉÏÎ ÏÆ 4ÅÒÍÉÎÁÌ Ǫ 4ÁÎË 
Facilities, Second Edition
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ɍςσφɎ ./23/+ #Ȥππτȡςπρσȟ Helicopter deck on offshore installations

ɍςσχɎ ./23/+ $Ȥππςȡςπρσȟ 7ÅÌÌ ÉÎÔÅÒÖÅÎÔÉÏÎ ÅÑÕÉÐÍÅÎÔȟ 2ÅÖÉÓÉÏÎ φ

ɍςσψɎ ./23/+ $Ȥπρπȡςπρσȟ 7ÅÌÌ ÉÎÔÅÇÒÉÔÙ ÉÎ ÄÒÉÌÌÉÎÇ ÁÎÄ ×ÅÌÌ ÏÐÅÒÁÔÉÏÎÓ

ɍςσωɎ ./23/+ )Ȥππρȡςπρπȟ Field instrumentation

ɍςτπɎ ./23/+ .Ȥππρȡςπρςȟ )ÎÔÅÇÒÉÔÙ ÏÆ ÏÆÆÓÈÏÒÅ ÓÔÒÕÃÔÕÒÅÓ

ɍςτρɎ ./23/+ 2Ȥππςȡςπρςȟ ,ÉÆÔÉÎÇ ÅÑÕÉÐÍÅÎÔ

ɍςτςɎ ./23/+ 3Ȥππρȡςππψȟ 4ÅÃÈÎÉÃÁÌ ÓÁÆÅÔÙ

ɍςτσɎ ./23/+ 4Ȥππρȡςπρπȟ 4ÅÌÅÃÏÍ ÓÙÓÔÅÍÓ

ɍςττɎ ./23/+ 4Ȥρππȡςπρπȟ 4ÅÌÅÃÏÍ ÓÕÂÓÙÓÔÅÍÓ

ɍςτυɎ ./23/+ 5Ȥρππȡςπρυȟ Manned underwater operations

ɍςτφɎ ./23/+ :Ȥππψȡ ςπρρȟ 2ÉÓË ÂÁÓÅÄ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÃÏÎÓÅÑÕÅÎÃÅ ÃÌÁÓÓÉУÉÃÁÔÉÏÎ

ɍςτχɎ ./23/+ :Ȥπρσȡςπρπȟ 2ÉÓË ÁÎÄ ÅÍÅÒÇÅÎÃÙ ÐÒÅÐÁÒÅÄÎÅÓÓ ÁÓÓÅÓÓÍÅÎÔ

ɍςτψɎ $.6 /3Ȥ&ρπρȡςπρσȟ 3ÕÂÍÁÒÉÎÅ 0ÉÐÅÌÉÎÅ 3ÙÓÔÅÍÓ

ɍςτωɎ $.6 20Ȥ&ρρφȡςπρυȟ )ÎÔÅÇÒÉÔÙ -ÁÎÁÇÅÍÅÎÔ ÏÆ 3ÕÂÍÁÒÉÎÅ 0ÉÐÅÌÉÎÅ 3ÙÓÔÅÍÓ

ɍςυπɎ $.6Ȥ/3Ȥ%τπφȡςπρπȟ $ÅÓÉÇÎ ÏÆ &ÒÅÅ &ÁÌÌ ,ÉÆÅÂÏÁÔÓ

ɍςυρɎ !3-% "σρȢσȤςπρτȟ Process Piping

ɍςυςɎ !3-% "ρφȢστȤςπρσȟ 6ÁÌÖÅÓ Ȥ &ÌÁÎÇÅÄȟ 4ÈÒÅÁÄÅÄ ÁÎÄ 7ÅÌÄÉÎÇ %ÎÄ

ɍςυσɎ !3-%ȡ "06# 3ÅÃÔÉÏÎ 6)))Ȥ2ÕÌÅÓ ÆÏÒ #ÏÎÓÔÒÕÃÔÉÏÎ ÏÆ 0ÒÅÓÓÕÒÅ 6ÅÓÓÅÌÓ $ÉÖÉÓÉÏÎ ρ

ɍςυτɎ !3-%ȡ "06# 3ÅÃÔÉÏÎ 6)))Ȥ2ÕÌÅÓ ÆÏÒ #ÏÎÓÔÒÕÃÔÉÏÎ ÏÆ 0ÒÅÓÓÕÒÅ 6ÅÓÓÅÌÓ $ÉÖÉÓÉÏÎ ς Ȥ !ÌÔÅÒÎÁÔÉÖÅ 2ÕÌÅÓ

ɍςυυɎ "3 τχχψȤσȢρȡρωωρȟ 1ÕÁÌÉÔÙ ÖÏÃÁÂÕÌÁÒÙȢ !ÖÁÉÌÁÂÉÌÉÔÙȟ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÁÉÎÁÂÉÌÉÔÙ ÔÅÒÍÓȢ 'ÕÉÄÅ ÔÏ 
ÃÏÎÃÅÐÔÓ ÁÎÄ ÒÅÌÁÔÅÄ ÄÅУÉÎÉÔÉÏÎÓ

ɍςυφɎ "3 τωωωȤρτπȡρωψχȟ 'ÅÎÅÒÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÒÏÔÁÔÉÎÇ ÅÌÅÃÔÒÉÃÁÌ ÍÁÃÈÉÎÅÓ 0ÁÒÔ υψτȢ 6ÏÌÔÁÇÅ 
ÒÅÇÕÌÁÔÉÏÎ ÁÎÄ ÐÁÒÁÌÌÅÌ ÏÐÅÒÁÔÉÏÎ ÏÆ !Ȣ#Ȣ ÓÙÎÃÈÒÏÎÏÕÓ ÇÅÎÅÒÁÔÏÒÓ

ɍςυχɎ #!.Ⱦ#3! #ψψȤ-ȟ 0Ï×ÅÒ 4ÒÁÎÓÆÏÒÍÅÒÓ ÁÎÄ 2ÅÁÃÔÏÒÓ

ɍςυψɎ #3! &4τȟ 6ÅÒÔÉÃÁÌ &ÌÁÍÅ 4ÅÓÔ ɂ #ÁÂÌÅÓ ÉÎ #ÁÂÌÅ 4ÒÁÙÓ

ɍςυωɎ #!.Ⱦ#3! #φψȢσȤωχȟ 3ÈÉÅÌÄÅÄ ÁÎÄ #ÏÎÃÅÎÔÒÉÃ .ÅÕÔÒÁÌ 0Ï×ÅÒ #ÁÂÌÅÓ 2ÁÔÅÄ υȤτφ Ë6 ɉ)ÎÃÌÕÄÅÓ ') 
#2, #3, and Updates #4 and #5)

ɍςφπɎ &## τχ#&2ρυȟ 5ÔÉÌÉÔÙȤ4ÙÐÅ "ÁÔÔÅÒÙ #ÈÁÒÇÅÒÓ .%-! 0% υ 2ÁÄÉÏ &ÒÅÑÕÅÎÃÙ $ÅÖÉÃÅÓ

ɍςφρɎ )#%! 3ȤωσȤφσωȤςπππȟ )ÎÔÅÒÎÁÔÉÏÎÁÌ ÓÁÆÅÔÙ ÇÕÉÄÅ ÆÏÒ ÏÉÌ ÔÁÎËÅÒÓ ÁÎÄ ÔÅÒÍÉÎÁÌÓ 1ÕÁÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ 
ÁÎÄ ÑÕÁÌÉÔÙ ÁÓÓÕÒÁÎÃÅ ÓÔÁÎÄÁÒÄÓȟ 0ÁÒÔυ ɀ 0ÁÒÔ ψ )3/ ύτττ ÓÅÒÉÅÓ ωȤψϊ Ë6 ÓÈÉÅÌÄÅÄ ÐÏ×ÅÒ ÃÁÂÌÅ ÆÏÒ 
ÕÓÅ ÉÎ ÔÈÅ ÔÒÁÎÓÍÉÓÓÉÏÎ ÁÎÄ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÅÌÅÃÔÒÉÃ ÅÎÅÒÇÙ

ɍςφςɎ )%%% ρςπςȤςππφȟ )%%% 3ÔÁÎÄÁÒÄ ÆÏÒ &ÌÁÍÅȤ0ÒÏÐÁÇÁÔÉÏÎ 4ÅÓÔÉÎÇ ÏÆ 7ÉÒÅ Ǫ #ÁÂÌÅ

ɍςφσɎ )%%% #σχȢπρςȤςπρτȟ )%%% 'ÕÉÄÅ ÆÏÒ ÔÈÅ !ÐÐÌÉÃÁÔÉÏÎ ÏÆ #ÁÐÁÃÉÔÁÎÃÅ #ÕÒÒÅÎÔ 3×ÉÔÃÈÉÎÇ ÆÏÒ !# (ÉÇÈȤ
6ÏÌÔÁÇÅ #ÉÒÃÕÉÔ "ÒÅÁËÅÒÓ !ÂÏÖÅ υτττ 6

ɍςφτɎ )%%% #σχȢρπρȤςππφȟ IEEE Guide for Generator Ground Protection

ɍςφυɎ )%%% #σχȢρπςȤςππχȟ IEEE Guide for AC Generator Protection
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ɍςφφɎ )%%% #σχȢρσȢρȤςππφȟ )%%% 3ÔÁÎÄÁÒÄ ÆÏÒ $ÅУÉÎÉÔÅ 0ÕÒÐÏÓÅ 3×ÉÔÃÈÉÎÇ $ÅÖÉÃÅÓ ÆÏÒ 5ÓÅ ÉÎ -ÅÔÁÌȤ%ÎÃÌÏÓÅÄ 
,Ï×Ȥ6ÏÌÔÁÇÅ 0Ï×ÅÒ #ÉÒÃÕÉÔ "ÒÅÁËÅÒ 3×ÉÔÃÈÇÅÁÒ

ɍςφχɎ )%%% #σχȢςπȢχȤςππχȟ )%%% 'ÕÉÄÅ ÆÏÒ 4ÅÓÔÉÎÇ -ÅÔÁÌȤ%ÎÃÌÏÓÅÄ 3×ÉÔÃÈÇÅÁÒ 2ÁÔÅÄ 5Ð ÔÏ χό Ë6 ÆÏÒ 
Internal Arcing Faults

ɍςφψɎ )%%% #σχȢςπȢχȤςππχȾ#ÏÒ ρȤςπρπȟ )%%% 'ÕÉÄÅ ÆÏÒ 4ÅÓÔÉÎÇ -ÅÔÁÌȤ%ÎÃÌÏÓÅÄ 3×ÉÔÃÈÇÅÁÒ 2ÁÔÅÄ ÕÐ ÔÏ χό 
kV for Internal Arcing Faults Corrigendum 1

ɍςφωɎ )%%% #υχȢρςȢρπȤςπρπȟ )%%% 3ÔÁÎÄÁÒÄ 2ÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ,ÉÑÕÉÄȤ)ÍÍÅÒÓÅÄ 0Ï×ÅÒ 4ÒÁÎÓÆÏÒÍÅÒÓ

ɍςχπɎ )%%% ρυφφȤςππυȟ )%%% 3ÔÁÎÄÁÒÄ ÆÏÒ 0ÅÒÆÏÒÍÁÎÃÅ ÏÆ !ÄÊÕÓÔÁÂÌÅ 3ÐÅÅÄ !# $ÒÉÖÅÓ 2ÁÔÅÄ χϋω Ë7 
and Larger

ɍςχρɎ )%%% #υχȢρψȢρπȤρωωψȟ )%%% 3ÔÁÎÄÁÒÄ 0ÒÁÃÔÉÃÅÓ ÁÎÄ 2ÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ 3ÅÍÉÃÏÎÄÕÃÔÏÒ 0Ï×ÅÒ 2ÅÃÔÉУÉÅÒ 
Transformers

ɍςχςɎ .%-! ςπ#ȟ #ÁÂÌÅ ÔÒÁÙ ÓÙÓÔÅÍÓ

ɍςχσɎ .%-! -' ρȟ Motors and generators

ɍςχτɎ .%-! 0% ρȟ 5ÎÉÎÔÅÒÒÕÐÔÉÂÌÅ 0Ï×ÅÒ 3ÙÓÔÅÍÓ ɉ503Ɋ ɂ 3ÐÅÃÉУÉÃÁÔÉÏÎ ÁÎÄ 0ÅÒÆÏÒÍÁÎÃÅ 6ÅÒÉУÉÃÁÔÉÏÎ

ɍςχυɎ .%-! 0% υȟ 5ÔÉÌÉÔÙ 4ÙÐÅ "ÁÔÔÅÒÙ #ÈÁÒÇÅÒÓ

ɍςχφɎ .%-! 0% χȟ #ÏÍÍÕÎÉÃÁÔÉÏÎ 4ÙÐÅ "ÁÔÔÅÒÙ #ÈÁÒÇÅÒÓ

ɍςχχɎ .%-! 6%Ȥρȟ -ÅÔÁÌ ÃÁÂÌÅ ÔÒÁÙ ÓÙÓÔÅÍÓ

ɍςχψɎ .%-! 6%Ȥςȟ #ÁÂÌÅ ÔÒÁÙ ÉÎÓÔÁÌÌÁÔÉÏÎ ÇÕÉÄÅÌÉÎÅÓ

ɍςχωɎ .&0! ρσȡ 3ÔÁÎÄÁÒÄ ÆÏÒ ÔÈÅ )ÎÓÔÁÌÌÁÔÉÏÎ ÏÆ 3ÐÒÉÎËÌÅÒ 3ÙÓÔÅÍÓȢ .ÁÔÉÏÎÁÌ &ÉÒÅ 0ÒÏÔÅÃÔÉÏÎ 
!ÓÓÏÃÉÁÔÉÏÎȟ .&0!.

ɍςψπɎ .&0! ρυȡ 3ÔÁÎÄÁÒÄ ÆÏÒ 7ÁÔÅÒ 3ÐÒÁÙ &ÉØÅÄ 3ÙÓÔÅÍÓ ÆÏÒ &ÉÒÅ 0ÒÏÔÅÃÔÉÏÎȢ .ÁÔÉÏÎÁÌ &ÉÒÅ 0ÒÏÔÅÃÔÉÏÎ 
!ÓÓÏÃÉÁÔÉÏÎȟ .&0!.

ɍςψρɎ .&0! ρφȡ 3ÔÁÎÄÁÒÄ ÆÏÒ ÔÈÅ )ÎÓÔÁÌÌÁÔÉÏÎ ÏÆ &ÏÁÍȤ7ÁÔÅÒ 3ÐÒÉÎËÌÅÒ ÁÎÄ &ÏÁÍȤ7ÁÔÅÒ 3ÐÒÁÙ 3ÙÓÔÅÍÓȢ 
.ÁÔÉÏÎÁÌ &ÉÒÅ 0ÒÏÔÅÃÔÉÏÎ !ÓÓÏÃÉÁÔÉÏÎȟ .&0!.

ɍςψςɎ 5, ρπχςȟ 5, ÓÔÁÎÄÁÒÄ ÆÏÒ ÓÁÆÅÔÙ ÍÅÄÉÕÍȤÖÏÌÔÁÇÅ ÐÏ×ÅÒ ÃÁÂÌÅÓ

ɍςψσɎ 5, ρςχχȟ 5, ÓÔÁÎÄÁÒÄ ÆÏÒ ÓÁÆÅÔÙ ÅÌÅÃÔÒÉÃÁÌ ÐÏ×ÅÒ ÁÎÄ ÃÏÎÔÒÏÌ ÔÒÁÙ ÃÁÂÌÅÓ ×ÉÔÈ ÏÐÔÉÏÎÁÌ ÏÐÔÉÃÁÌȤ
УÉÂÅÒ ÍÅÍÂÅÒÓ

ɍςψτɎ 5, ρυφωȟ 5, ÓÔÁÎÄÁÒÄ ÆÏÒ ÓÁÆÅÔÙ ÍÅÔÁÌȤÃÌÁÄ ÃÁÂÌÅÓ

ɍςψυɎ 5, ςςςυȟ 5, ÓÔÁÎÄÁÒÄ ÆÏÒ ÓÁÆÅÔÙ ÃÁÂÌÅÓ ÁÎÄ ÃÁÂÌÅȤУÉÔÔÉÎÇÓ ÆÏÒ ÕÓÅ ÉÎ ÈÁÚÁÒÄÏÕÓ ɉÃÌÁÓÓÉУÉÅÄɊ ÌÏÃÁÔÉÏÎÓ

ɍςψφɎ 5, ςςυπȟ 5, ÓÔÁÎÄÁÒÄ ÆÏÒ ÓÁÆÅÔÙ ÉÎÓÔÒÕÍÅÎÔÁÔÉÏÎ ÔÒÁÙ ÃÁÂÌÅ

ɍςψχɎ )-/Ⱦ#/-3!2Ⱦ#ÉÒÃȢσςȟ (ÁÒÍÏÎÉÚÁÔÉÏÎ ÏÆ '-$33 ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÒÁÄÉÏ ÉÎÓÔÁÌÌÁÔÉÏÎÓ ÏÎ ÂÏÁÒÄ 
SOLAS ships, 2004

ɍςψψɎ )-/Ȣ 3/,!3Ȣ )ÎÔÅÒÎÁÔÉÏÎÁÌ #ÏÎÖÅÎÔÉÏÎ ÆÏÒ ÔÈÅ 3ÁÆÅÔÙ ÏÆ ,ÉÆÅ ÁÔ 3ÅÁ ɉ3/,!3Ɋȟ  ρωχτ

ɍςψωɎ )-/ȟ 3/,!3Ȣ -3#Ȣτψ ɉφφɊȡ ,ÉÆÅ ÓÁÖÉÎÇ ÁÐÐÌÉÁÎÃÅÓ ÃÏÄÅȟ ςπρπȢ

ɍςωπɎ )-/ȟ 3/,!3Ȣ -3#Ȣψρ ɉχπɊȡ 4ÅÓÔÉÎÇ ÁÎÄ ÅÖÁÌÕÁÔÉÏÎ ÏÆ ÌÉÆÅ ÓÁÖÉÎÇ ÁÐÐÌÉÁÎÃÅÓȟ ςπρπȢ

ɍςωρɎ -),Ȥ34$Ȥρφςω!ȟ 0ÒÏÃÅÄÕÒÅÓ ÆÏÒ ÐÅÒÆÏÒÍÉÎÇ &-%!ȤÁÎÁÌÙÓÉÓȟ ρωψπ

ɍςωςɎ 3!% *!ρπρρȡρωωωȟ Evaluation Criteria for RCM Processes
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ɍςωσɎ 3!% *!ρπρςȡςππςȟ ! 'ÕÉÄÅ ÔÏ ÔÈÅ 2ÅÌÉÁÂÉÌÉÔÙ #ÅÎÔÅÒÅÄ -ÁÉÎÔÅÎÁÎÃÅ ɉ2#-Ɋ 3ÔÁÎÄÁÒÄ

ɍςωτɎ !Ŗņŋňŕ  H., & FňŌőŊŒŏŇ  (Ȣ 2ÅÐÁÉÒÁÂÌÅ 3ÙÓÔÅÍÓ 2ÅÌÉÁÂÉÌÉÔÙȢ  -ÁÒÃÅÌ $ÅËËÅÒȟ  .Å× 9ÏÒËȟ  ρωψτ

ɍςωυɎ #ŒŒŎň  2Ȣ-Ȣ %ØÐÅÒÔÓ ÉÎ 5ÎÃÅÒÔÁÉÎÔÙȡ %ØÐÅÒÔ /ÐÉÎÉÏÎ ÁÎÄ 3ÕÂÊÅÃÔÉÖÅ 0ÒÏÂÁÂÉÌÉÔÙ ÉÎ 3ÃÉÅÎÃÅȢ  
/ØÆÏÒÄ 5ÎÉÖÅÒÓÉÔÙ 0ÒÅÓÓȟ  ρωως

ɍςωφɎ 'ňŒŕŊŌő  J.P., & SŌŊőŒŕňŗ  *Ȣ0Ȣ  4ÈÅ ÍÁØÉÍÕÍ ÌÉËÅÌÉÈÏÏÄ ÅÓÔÉÍÁÔÅ ÆÒÏÍ Á ÃÏÎПÉÄÅÎÃÅ ÌÅÖÅÌ ÐÏÉÎÔ ÏÆ 
view – Proposition for an improved one. Reliab. Eng.  1981,  2 pp. 259–269

ɍςωχɎ (ňŕőŘ  -Ȣ 5ÓÉÎÇ ÂÅÎÃÈÍÁÒË ÄÁÔÁ ÅÆÆÅÃÔÉÖÅÌÙȟ .02! -ÁÉÎÔÅÎÁÎÃÅ ÃÏÎÆÅÒÅÎÃÅ -ÁÙ ςπππ ɉ!ÕÓÔÉÎ 48Ɋ

ɍςωψɎ +ŌŕŚńő  "Ȣ ! ÇÕÉÄÅ ÔÏ ÐÒÁÃÔÉÃÁÌ ÈÕÍÁÎ ÒÅÌÉÁÂÉÌÉÔÙ ÁÓÓÅÓÓÍÅÎÔȢ  4ÁÙÌÏÒ Ǫ &ÒÁÎÃÉÓȟ  5+ȟ  ρωωτ

ɍςωωɎ -ńŕŗŝ  H.F., & Wńŏŏňŕ  2Ȣ!Ȣ "ÁÙÅÓÉÁÎ 2ÅÌÉÁÂÉÌÉÔÙ ÁÎÄ !ÎÁÌÙÓÉÓȢ  *ÏÈÎ 7ÉÌÅÙ Ǫ 3ÏÎÓȟ  ρωψς

ɍσππɎ -ŒŒŕňȤ%Ňň  -Ȣ 4ÈÅ ÄÅПÉÎÉÔÉÏÎ ÏÆ ÈÕÍÁÎ ÆÁÔÉÇÕÅȟ ×ÈÉÔÅ ÐÁÐÅÒȟ #ÉÒÃÁÄÉÁÎ )ÎÆÏÒÍÁÔÉÏÎ ,ÉÍÉÔÅÄ 
Partnership, 2009.

ɍσπρɎ .02! -ÁÉÎÔÅÎÁÎÃÅ #ÏÎÆÅÒÅÎÃÅ ςππςȟ )ÄÅÎÔÉÆÙÉÎÇ ÁÎÄ ÉÍÐÌÅÍÅÎÔÉÎÇ ÉÍÐÒÏÖÅÍÅÎÔ ÏÐÐÏÒÔÕÎÉÔÉÅÓȟ 
through benchmarking, Workshop MC-02-88

ɍσπςɎ /2%$!΅ ɉ/ÆÆÓÈÏÒÅ ÁÎÄ /ÎÓÈÏÒÅ 2ÅÌÉÁÂÉÌÉÔÙ $ÁÔÁɊȡ *ÏÉÎÔ ÏÉÌ ÁÎÄ ÇÁÓ ÉÎÄÕÓÔÒÙ ÐÒÏÊÅÃÔ ÆÏÒ ÃÏÌÌÅÃÔÉÏÎ 
ÏÆ ÅÑÕÉÐÍÅÎÔ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÍÁÉÎÔÅÎÁÎÃÅ ÄÁÔÁ

ɍσπσɎ 2ňńŖŒő  *Ȣ (ÕÍÁÎ %ÒÒÏÒȢ  #ÁÍÂÒÉÄÇÅ 5ÎÉÖÅÒÓÉÔÙ 0ÒÅÓÓȟ  5+ȟ  ρωωπ

ɍσπτɎ 3ňŏřŌŎ  J.T., & Ařňő  4Ȣ  ! ÆÒÁÍÅ×ÏÒË ÆÏÒ ÒÅÌÉÁÂÉÌÉÔÙ ÁÎÄ ÒÉÓË ÃÅÎÔÅÒÅÄ ÍÁÉÎÔÅÎÁÎÃÅȢ 2ÅÌÉÁÂȢ %ÎÇȢ 
3ÙÓÔȢ 3ÁÆȢ  ςπρρȟ  96 (2) pp. 324–331

ɍσπυɎ 3%6%3/ ))) ÄÉÒÅÃÔÉÖÅȡ 4ÈÅ %ÕÒÏÐÅÁÎ 0ÁÒÌÉÁÍÅÎÔ ÁÎÄ ÔÈÅ #ÏÕÎÃÉÌ ÏÆ ÔÈÅ %ÕÒÏÐÅÁÎ 5ÎÉÏÎȟ $ÉÒÅÃÔÉÖÅ 
ςπρςȾρψȾ%5 ÏÆ ÔÈÅ %ÕÒÏÐÅÁÎ 0ÁÒÌÉÁÍÅÎÔ ÁÎÄ ÔÈÅ #ÏÕÎÃÉÌ ÏÆ τ *ÕÌÙ ςπρς ÏÎ ÔÈÅ ÃÏÎÔÒÏÌ ÏÆ ÍÁÊÏÒȤ
ÁÃÃÉÄÅÎÔ ÈÁÚÁÒÄÓ ÉÎÖÏÌÖÉÎÇ ÄÁÎÇÅÒÏÕÓ ÓÕÂÓÔÁÎÃÅÓȟ ÁÍÅÎÄÉÎÇ ÁÎÄ ÓÕÂÓÅÑÕÅÎÔÌÙ ÒÅÐÅÁÌÉÎÇ #ÏÕÎÃÉÌ 
Directive 96/82/EC.

ɍσπφɎ 3).4%& ÁÎÄ .4.5ȟ /ÆÆÓÈÏÒÅ ÁÎÄ /ÎÓÈÏÒÅ 2ÅÌÉÁÂÉÌÉÔÙ $ÁÔÁ (ÁÎÄÂÏÏËȟ 6ÏÌÕÍÅ ) Ǫ ))ȟ ÅÄȢ φȟ 
April 2015

ɍσπχɎ 4ÈÅ .ÏÒ×ÅÇÉÁÎ /ÉÌ ÁÎÄ 'ÁÓ !ÓÓÏÃÉÁÔÉÏÎȟ πχπ Ȥ .ÏÒ×ÅÇÉÁÎ /ÉÌ ÁÎÄ 'ÁÓ 2ÅÃÏÍÍÅÎÄÅÄ 'ÕÉÄÅÌÉÎÅÓ 
ÆÏÒ !ÐÐÌÉÃÁÔÉÏÎ ÏÆ )%# φρυπψ ÁÎÄ )%# φρυρρ ÉÎ ÔÈÅ .ÏÒ×ÅÇÉÁÎ 0ÅÔÒÏÌÅÕÍ )ÎÄÕÓÔÒÙȟ $ÒÁÆÔ ÖÅÒÓÉÏÎȟ 
26 Feb 2016

ɍσπψɎ Öńő .ŒŒŕŗŚŌōŎ  J.M., DňŎŎňŕ  R., CŒŒŎň  M., MńŝŝŘņņŋŌ  4Ȣ!  %ØÐÅÒÔ ÊÕÄÇÍÅÎÔ ÉÎ ÍÁÉÎÔÅÎÁÎÃÅ 
optimization. IEEE Trans. Reliab.  1992,  41 (3) pp. 427–432

ɍσπωɎ 7%,,-!34%2΅ȡ *ÏÉÎÔ ÏÉÌ ÁÎÄ ÇÁÓ ÉÎÄÕÓÔÒÙ ÐÒÏÊÅÃÔ ÆÏÒ ÃÏÌÌÅÃÔÉÏÎ ÏÆ ×ÅÌÌ ÃÏÍÐÌÅÔÉÏÎ ÒÅÌÉÁÂÉÌÉÔÙ 
and maintenance data
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