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Abstract: The procedure for selection of the withstand voltages for equipment phase-to-ground 
and phase-to-phase insulation systems is specified. A list of standard insulation levels, based on 
the voltage stress to which the equipment is being exposed, is also identified. This standard 
applies to three-phase ac systems above 15 kV. 
Keywords: atmospheric correction factor, basic lightning impulse insulation level (BIL), basic 
switching impulse insulation level (BSL), crest value, ground fault factor, IEEE C62.82.1, 
insulation coordination, overvoltage, phase-to-ground insulation configuration, phase-to-phase 
insulation configuration, protective margin, protective ratio, standard withstand voltages, voltage 
stress 
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Introduction 

This introduction is not part of IEEE Std C62.82.1-2010, IEEE Standard for Insulation Coordination—Definitions, 
Principles, and Rules. 

This standard is a revision of IEEE Std 1313.1-1996. This standard presents the definitions and the 
procedure for insulation coordination. A related standard, IEEE Std 1313.2™-1999, is an application guide, 
which presents practical examples.a, b 

A new concept in this standard is the addition of phase-to-phase insulation coordination, and longitudinal 
insulation coordination, which is the coordination of switching surges and power frequency voltage across 
an open switch. The introduction of the very fast front short-duration overvoltages is an acknowledgment 
of the problems observed when a disconnect switch operates in a gas-insulated substation. 

The basic concept of insulation coordination remains the same as in IEEE Std 1313.1-1996. The first step is 
the determination of voltage stresses using computer simulation, a transient analyzer, or mathematical 
methods. These analyses result in nonstandard overvoltage waveforms, which have to be converted to an 
equivalent standard waveshape. The second step is the selection of insulation strength to achieve the 
desired level of probability of failure. The standard considers both the basic lightning impulse insulation 
level (BIL) and basic switching impulse insulation level (BSL) as either a conventional or statistical 
variable. For equipment in Class I (15 kV to 240 kV), use of the low-frequency withstand voltage and 
lightning impulse withstand voltage are recommended. For Class II (>242 kV), use of the lightning impulse 
withstand voltage and switching withstand voltage are recommended. 

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 IEEE Std 1313.2-1999 will be revised as IEEE Std C62.82.2™ with its next revision. 
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 standard may require use of subject matter 
covered by patent rights. By publication of this standard, 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 standard 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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