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Abstract: The procedure for selection of insulation levels of UHV ac transmission lines and
substations are specified. Also specified are reliability criterion under switching overvoltage and
lightning overvoltage. Calculation methods of insulation coordination design are suggested.
According to the characteristics of UHV ac systems, overvoltage mitigation measures are
recommended. Some examples of insulation coordination are presented.
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Introduction

This introduction is not part of IEEE Std 1862-2014, IEEE Recommended Practice for Overvoltage and Insulation
Coordination of Transmission Systems at 1000 kV AC and Above.

In order to resolve the prominent problem of the inverse distribution between energy resources and power
demands, the ultra-high voltage (UHV) ac transmission, which is advantaged over long distance and large
capacity, is required.

There are specifics on overvoltage and insulation coordination of UHV ac systems, such as switching
overvoltages (SOV), very fast front overvoltage (VFFO), lightning overvoltage, etc. Time-to-crest of SOV
on UHV lines is much longer than that of standard switching impulse (SI). For air clearance of UHV
transmission lines, the switching impulse flashover voltage is non-linearly related to the distance of the
clearance. Flashover voltage presents its saturation feature as clearance increase. In order to improve the
economy of an UHV transmission line, air clearance test data of longer time-to-crest SI can be used for
insulation coordination. In UHV ac systems, the ratio of the basic lightning impulse insulation level (BIL)
to the system voltage is lower than that of EHV system, so VFFO may become the main dielectric stress to
be limited. Since UHV towers are higher than EHV ones, lightning overvoltage in UHV systems needs
special attention.
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IEEE Recommended Practice for
Overvoltage and Insulation
Coordination of Transmission Systems
at 1000 kV AC and Above

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, health,
or environmental protection, or ensure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, and interference protection practices and all
applicable laws and regulations.

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

This recommended practice applies to transmission system at 1000 kV ac and above. It defines standard
insulation levels and specifies procedures for selecting insulation levels of ac transmission lines and
substations. It also specifies reliability criteria under switching and lightning overvoltages. Suggestions on
insulation coordination design are described. Overvoltage mitigation measures are recommended according
to the characteristics of such ac systems. Some examples of insulation coordination are also presented.

1.2 Purpose

Ultra-high voltage (UHV) ac power transmission system is an effective approach to achieve efficient
allocation of energy resources utilizing the advantages of large capacity with long distance, and low loss.
Some countries have already carried out research on UHV technologies, and several UHV ac projects have
been constructed and put into operation. This recommended practice is formulated specifically for the
design and application of insulation coordination for transmission systems at 1000 kV ac and above.
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