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Abstract: A procedure to be used to perform a failure analysis is recommended. The procedure
is primarily focused on power transformers used on electric utility systems, although it may be
used for an investigation into any ac transformer failure. This document provides a methodology
by which the most probable cause of any particular transformer failure may be determined. This
document is also intended to encourage the establishment of routine and uniform data collection
procedures, consistency of nomenclature and compatibility with similar efforts by other
organizations, and cooperative efforts by users and manufacturers during the failure analysis.
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IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
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Introduction

This introduction is not part of IEEE Std C57.125™-2015, IEEE Guide for Failure Investigation, Documentation,
Analysis, and Reporting for Power Transformers and Shunt Reactors.

When IEEE Std C57.117™ was developed, there was both a need for failure reporting and a means to
collect the data. While the reporting was being developed, it became clear that a consistent and uniform
method of analyzing failures was also needed. Thus was born the failure analysis and reporting group
of documents. The resulting documents became known as IEEE Std C57.117-1986 and IEEE Std
C57.125™-1991.

Unfortunately, an outcome of competition in the utility industry was a perception that such data would be
proprietary and so the means to share the data disappeared. Although the means to share the information
disappeared, the need remains. However, the population must now be limited to those assets controlled by
an individual entity. In the next iteration, perhaps a single trustworthy entity will emerge to whom the data
can be reported and useful reports can thus be generated.

The current version of IEEE Std C57.125 combines the methodology of failure analysis with the data
collection methodology and contains forms and methods to collect data in a consistent manner, if only at a
sub-set of the larger population.

The analysis of failures is still an important aspect of asset management, if for no other reason than to
improve the ability to identify and eliminate the root cause of the failure and prevent its recurrence. By
applying the Scientific Method in its most straightforward form, we hope to provide the guidance necessary
to achieve consistency in reporting and correcting root causes as they appear in the industry.

In addition, this update to IEEE Std C57.125 has adopted the most current (and approved by IEEE-SA)
safety methods taken directly from IEEE Std C57.152™." Where these methods may conflict with local
practices by individual utilities, the local practices should be those to which the safety practice adheres.

There is the hope in the industry that a guide will be developed that will allow users to reach an
unequivocal conclusion as to the root cause of the failure. This is, unfortunately, not yet achievable.
Once statistics are available this may become more likely. However, the user must realize that the
high level of energy available from the power system may destroy the evidence of root cause. Any
complex system will provide multiple possible outcomes to a single event, and the event of a major
failure is, in reality, multiple events, the sequence of which may not be readily determined.

! Information on references can be found in Clause 2.
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IEEE Guide for Failure Investigation,
Documentation, Analysis, and
Reporting for Power Transformers and
Shunt Reactors

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 recommends a procedure to be used to perform and document a failure analysis and the
reporting and statistical analysis of reliability of power transformers and shunt reactors used on electric
power systems.

1.2 Purpose

This document is intended to provide a methodology by which the most probable cause of any particular
transformer failure may be determined by applying the scientific method to investigations; provide
sufficient guidelines, examples, and case histories to promote uniformity in the analysis of transformer
failures; encourage the establishment of routine and uniform data collection so that valuable facts are not
lost or destroyed; encourage consistency of nomenclature and compatibility with similar efforts by other
organizations (Examples include but not limited to CIGRE, EEI, IEC, NEMA, NERC, and AEIC); and
encourage cooperative efforts by users and manufacturers during the failure analysis.
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