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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
COMMUNICATION NETWORKS AND  

SYSTEMS FOR POWER UTILITY AUTOMATION –  
 

Part 90-3: Using IEC 61850 for condition monitoring  
diagnosis and 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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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. 

The main task of IEC technical committees is to prepare International Standards. However, a 
technical committee may propose the publication of a technical report when it has collected 
data of a different kind from that which is normally published as an International Standard, for 
example "state of the art". 

IEC TR 61850-90-3, which is a technical report, has been prepared by IEC technical 
committee 57: Power systems management and associated information exchange. 
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The text of this technical report is based on the following documents: 

Enquiry draft Report on voting 

57/1522/DTR 57/1654/RVC 

 
Full information on the voting for the approval of this technical report can be found in the 
report on voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts in the IEC 61850 series, published under the general title Communication 
networks and systems for power utility automation, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

A bilingual version of this publication may be issued at a later date. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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INTRODUCTION 

The CMD (Condition Monitoring Diagnosis) which diagnoses power grid health status has 
been one of the major issues to improve the reliability of the power system by preventing a 
potential failure in advance. Since too many different information modelling, information 
exchange, and configuration techniques for CMD in various forms from many vendors are 
currently used, they need to be standardized within the IEC. 

IEC 61850 is intended to be used to communicate with the condition monitoring equipment. A 
seamless communication with the sensor network is also desirable. 
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COMMUNICATION NETWORKS AND  
SYSTEMS FOR POWER UTILITY AUTOMATION –  

 
Part 90-3: Using IEC 61850 for condition monitoring  

diagnosis and analysis 
 
 
 

1 Scope 

Since the outcome of this work will affect several parts of IEC 61850, in a first step, this 
technical report has been prepared to address the topic from an application specific viewpoint 
across all affected parts of IEC 61850. This approach is similar to what is done as an example 
with IEC 61850-90-1 for the communication between substations. Once this technical report 
has been approved, the affected parts of the standard will be amended with the results from 
the report. 

The major part of the work will consist in defining new logical nodes that contain the 
information for condition monitoring. It is important that the existing standards are analyzed 
with regard to information that is already available today. The information available in these 
logical nodes can as well be useful for asset management systems. 

Another important aspect is a homogenous modelling approach that is to be used as well by 
other domains with a similar scope. Therefore, this technical report will include a chapter that 
describes the basic modelling approach that was used. 

This technical report will address communication aspects related to specific sensor networks 
that are widely used as well as information exchange towards asset management systems 
where the IEEE PC37.239 is applicable, but it is not specific for the Condition Based 
Monitoring. 

Several IEC technical committees cooperate to achieve harmonized (unified) models for CMD 
applications. Other areas of IEC work affected by the information contained in this technical 
report are: Overhead lines; Power transformers; Switchgear and controlgear; Electrical cables; 
Instrument transformers; and Wind turbines. 

The parameters which are identifying this new namespace are: 

• Namespace Version: 2015 

• Namespace Revision: A 

• UML model file which reflects this namespace edition: wg10uml02v18a-wg18uml02v11b-
wg17uml02v17c-jwg25uml02v04c.eap, UML model version WG10UML02v18 

• Namespace release date: 2015-10-05 

• Namespace name: “(Tr)IEC61850-90-3:A” 

The namespace “(Tr)IEC61850-90-3:A" is considered as "transitional" since the models are 
expected to be included in next editions of IEC 61850-7-4xx International Standards (IS). 
Potential extensions/modifications may happen if/when the models are moved to the 
International Standard status. Only the new data objects and CDCs which are not said to be 
inherited from existing LNs will be tagged with this namespace name. The others should still 
refer to the namespace where they are primarily defined." 

Clauses 13 through 15 and their subclauses including XML enumerations are automatically 
generated from the UML model. 
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2 Normative references 

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

IEC TS 61850-2, Communication networks and systems in substations – Part 2: Glossary 

IEC 61850-5:2013, Communication networks and systems for power utility automation – 
Part 5: Communication requirements for functions and devices models 3 

IEC 61850-7-2:2010, Communication networks and systems for power utility automation – 
Part 7-2: Basic communication structure – Abstract communication service interface (ACSI) 

IEC 61850-7-4:2010, Communication networks and systems for power utility automation – 
Part 7-4: Basic communication structure – Compatible logical node classes and data object 
classes 

IEC 62271-203:2011, High-voltage switchgear and controlgear – Part 203: Gas-insulated 
metal-enclosed switchgear for rated voltages above 52 kV 

3 Terms, definitions, abbreviations, acronyms and conventions 

3.1 Terms and definitions 

For the purposes of this document, the terms and definitions provided in IEC TS 61850-2 and 
the following apply. 

3.1.1  
sensor 
device that measures a physical quantity and converts it into a (digital) signal which can be 
read by an observer or by an instrument. 

3.1.2  
expert system 
computer that contains the knowledge and analytical skills of one or more human experts, 
related to a specific subject 

3.1.3  
water tree 
phenomenon that could lead to insulation degradation or breakdown by penetration of water 
or foreign materials into cable jacket  

3.1.4  
line sensor unit 
sensor unit composed of current, temperature, and wind, etc. to supervise the overhead line  

3.1.5  
cable 
a bundle of insulated wires through which an electric current can be passed. Cable types are 
gas, oil, solid state, etc. 

3.1.6  
overhead line 
wire through which an electric current can be passed 
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