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Abstract: Since 1999, test methods for freezing conditions, including ice and snow, have been 
refined by the IEEE Dielectrics and Electrical Insulation Society and IEEE Power and Energy 
Society Task Forces on insulator icing. In this guide, the discussion is consolidated, and specific, 
appropriate, and reproducible test methods for selecting adequate insulators are recommended. 
Test methods for substation and line insulators at distribution and transmission voltage levels are 
included in the scope. Special measures to reproduce the environmental and insulator 
parameters that influence the risk of flashover in freezing conditions are detailed in the test 
methods. Statistical methods are also recommended to assist in the insulator selection process. 
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Introduction 

This introduction is not part of IEEE Std 1783-2009 IEEE Guide for Test Methods and Procedures to Evaluate the 
Electrical Performance of Insulators in Freezing Conditions. 

In many cold climate regions, overhead transmission and distribution lines as well as their substation 
equipment are subjected to ice and snow accumulations that may be contaminated in the same ways that 
affect natural rain. Insulator standards presently call for a wet test at a controlled rain rate but do not 
recommend icing test methods. While the electrical withstand in a wet test is well above typical service 
voltage stress, this may not be the case in cold conditions.  

Certain sequences of ice or snow accumulation and melting may cause a drastic decrease in electrical 
insulation strength. Especially of highly stressed, extra high-voltage and ultra high-voltage insulators, this 
can lead to insulator flashovers at normal service voltage and power outages. Flashover problems on ice- 
and snow-covered insulators have been reported in North America and many countries including China, 
Czech Republic, England, Finland, Japan, Norway, Switzerland, Sweden, and the former Yugoslavia.  

The industry need for insulation coordination in the affected countries was a source of motivation to 
establish an IEEE Task Force on Insulator Icing Test Methods in 1999. In 2003, this Task Force 
recommended icing test methods and procedures in “Insulator icing test methods and procedures—A 
position paper prepared by the IEEE Task Force on Insulator Icing Test Methods,” [B45].a Their scope 
covered all insulators, including ceramic and nonceramic types, because both have similar problems in the 
presence of ice. Test parameters were adapted from IEEE Std 4™, IEC 60060, IEC 60129, and IEC 60507 
in a joint development effort with a CIGRE Ice and Snow Task Force.b After additional ice and snow 
testing experience using the Task Force recommendations led to positive industry response, it is now 
reasonable to formally endorse the test methods as an IEEE standard. 

Notice to users 

Laws and regulations 

Users of these documents should consult all applicable laws and regulations. Compliance with the 
provisions of this standard does not imply compliance to any applicable regulatory requirements. 
Implementers of the standard are responsible for observing or referring to the applicable regulatory 
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.  

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 
 
 
  
a The numbers in brackets correspond to those of the bibliography in Annex A. 
b Information on references can be found in Clause 2. 
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Updating of IEEE documents 

Users of IEEE standards should be aware that these documents may be superseded at any time by the 
issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at 
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously. 

For more information about the IEEE Standards Association or the IEEE standards development process, 
visit the IEEE-SA web site at http://standards.ieee.org. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL:  
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL 
for errata periodically. 

Interpretations 

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/ 
index.html. 

Patents 

Attention is called to the possibility that implementation of this guide may require use of subject matter 
covered by patent rights. By publication of this guide, no position is taken with respect to the existence or 
validity of any patent rights in connection therewith. The IEEE is not responsible for identifying Essential 
Patent Claims for which a license may be required, for conducting inquiries into the legal validity or scope 
of Patents Claims or determining whether any licensing terms or conditions provided in connection with 
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-
discriminatory. Users of this guide are expressly advised that determination of the validity of any patent 
rights, and the risk of infringement of such rights, is entirely their own responsibility. Further information 
may be obtained from the IEEE Standards Association. 
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IEEE Guide for Test Methods and 
Procedures to Evaluate the Electrical 
Performance of Insulators in Freezing 
Conditions 

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or 
environmental protection in all circumstances. Implementers of the standard are responsible for 
determining appropriate safety, security, environmental, and health practices or regulatory 
requirements. 

This IEEE document is made available for use subject to important notices and legal disclaimers.  
These notices and disclaimers appear in all publications containing this document and may  
be found under the heading “Important Notice” or “Important Notices and Disclaimers  
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

1. Overview 

1.1 Scope 

The guide specifies procedures for testing equipment when external insulation of the test object is subjected 
to combinations of contamination, ice, snow, or cold fog. The methods are applicable only to tests on 
equipment with a rated voltage above 1 kV. 

1.2 Purpose 

The test methods recommended in this guide supplement the general requirements regarding equipment, 
objects, and procedures for standard high-voltage testing. The guide also describes some recommended 
methods evaluating the test results. 
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