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Abstract: The effects of geomagnetic disturbances (GMD) on power transformers when there is
the presence of geomagnetically induced current (GIC) in a power transformer are described.
Specification parameters and performance characteristics for power transformers to help
minimize the risk and impact when GIC is present in the power system are established. The intent
is to provide a background that can help evaluate the effect of GIC on a power transformer design
and its GIC capability. This includes the evaluation techniques to determine the performance
characteristics while under the influence of GIC.
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Introduction

This introduction is not part of IEEE Std C57.163-2015, IEEE Guide for Establishing Power Transformer Capability
while under Geomagnetic Disturbances.

This guide has been developed to address the global impact of geomagnetic disturbances (GMD) on the
reliable operation of bulk electric system (BES) including power transformers. The Standards
Subcommittee of the IEEE Power and Energy Society Transformers Committee responded by assembling a
working group to develop this guide. The intent of this guide is to provide a common framework for
considering the capability of power transformers while under the impact of geomagnetic disturbances. This
IEEE Transformer Committee guide is the first industry document of its type and facilitates the evaluation
and understanding of performance of transformers under GMD conditions.
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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 guide describes the effects of geomagnetic disturbances (GMD) on power transformers when there is
the presence of geomagnetically induced current (GIC) in a power transformer. It establishes specification
parameters and performance characteristics for power transformers to help minimize the risk and impact
when GIC is present in the power system. The intent is to provide a background that can help evaluate the
effect of GIC on a power transformer design and its GIC capability. This includes the evaluation techniques
to determine the performance characteristics while under the influence of GIC.

It does not include the effect of GIC on other power system devices beyond power transformers and

accessories. It does not discuss mitigation techniques and mitigation devices such as neutral-blocking
devices on equipment beyond power transformers and accessories.
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