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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
_________ 

 
MINERAL OIL-IMPREGNATED ELECTRICAL EQUIPMENT IN SERVICE –  

 
GUIDE TO THE INTERPRETATION OF DISSOLVED AND 

FREE GASES ANALYSIS 
 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60599 has been prepared by IEC technical committee 10: Fluids for 
electrotechnical applications. 

This consolidated version of IEC 60599 consists of the second edition (1999) [documents 
10/450/FDIS and 10/460/RVD] and its amendment 1 (2007) [documents 10/685/FDIS and 
10/693/RVD].  

The technical content is therefore identical to the base edition and its amendment(s) and has 
been prepared for user convenience. 

It bears the edition number 2.1. 

A vertical line in the margin shows where the base publication has been modified by 
amendment 1. 

Annexes A, B and C are for information only. 
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INTRODUCTION 
 

Dissolved and free gas analysis (DGA) is one of the most widely used diagnostic tools for 
detecting and evaluating faults in electrical equipment. However, interpretation of DGA results 
is often complex and should always be done with care, involving experienced insulation 
maintenance personnel. 

This guide gives information for facilitating this interpretation. The first edition, published in 
1978, has served the industry well, but had its limitations, such as the absence of a diagnosis 
in some cases, the absence of concentration levels and the fact that it was based mainly on 
experience gained from power transformers. This second edition attempts to address some of 
these shortcomings. Interpretation schemes are based on observations made after inspection 
of a large number of faulty oil-filled equipment in service and concentrations levels deduced 
from analyses collected worldwide. 
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MINERAL OIL-IMPREGNATED ELECTRICAL EQUIPMENT IN SERVICE – 
GUIDE TO THE INTERPRETATION OF DISSOLVED AND 

FREE GASES ANALYSIS 

1 Scope 

This International Standard is a guide describing how the concentrations of dissolved gases or 
free gases may be interpreted to diagnose the condition of oil-filled electrical equipment in 
service and suggest future action. 

This guide is applicable to electrical equipment filled with mineral insulating oil and insulated 
with cellulosic paper or pressboard-based solid insulation. Information about specific types of 
equipment such as transformers (power, instrument, industrial, railways, distribution), reactors, 
bushings, switchgear and oil-filled cables is given only as an indication in the application notes 
(see annex A). 

The Guide may be applied only with caution to other liquid-solid insulating systems. 

In any case, the indications obtained should be viewed only as guidance and any resulting 
action should be undertaken only with proper engineering judgment. 

2 Normative references 

The following normative documents contain provisions which, through reference in this text, 
constitute provisions of this International Standard. At the time of publication, the editions 
indicated were valid. All normative documents are subject to revision, and parties to 
agreements based on this International Standard are encouraged to investigate the possibility 
of applying the most recent editions of the normative documents indicated below. Members of 
IEC and ISO maintain registers of currently valid International Standards. 

IEC 60050(191):1990, International Electrotechnical Vocabulary (IEV) – Chapter 191: Depen-
dability and quality of service 

IEC 60050(212):1990, International Electrotechnical Vocabulary (IEV) – Chapter 212: Insulating 
solids, liquids and gases 

IEC 60050(604):1987, International Electrotechnical Vocabulary (IEV) – Chapter 604: Generation, 
transmission and distribution of electricity – Operation 

IEC 60567:1992, Guide for the sampling of gases and of oil from oil-filled electrical equipment 
and for the analysis of free and dissolved gases 

IEC 61198:1993, Mineral insulating oils – Methods for the determination of 2-furfural and 
related compounds 

3 Definitions and abbreviations 

3.1 Definitions 

For the purpose of this International Standard, the following definitions, some of them based on 
IEC 60050(191), IEC 60050(212) and IEC 60050(604) apply: 

3.1.1 
fault 
an unplanned occurrence or defect in an item which may result in one or more failures of the 
item itself or of other associated equipment [IEV 604-02-01]  
NOTE In electrical equipment, a fault may or may not result in damage to the insulation and failure of the 
equipment. 
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