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Abstract:

 

 A test procedure is established to provide a uniform method for investigating the effect 
of operating temperature on the life expectancy of liquid-immersed transformers. The test proce-
dures are intended to provide data for the selection of a limiting hottest-spot temperature for rating 
purposes, provide data which may serve as the basis for a guide for loading, and permit the com-
parative evaluation of a proposed insulation system with reference to a system that has proven to 
be acceptable in service.
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Introduction

 

(This introduction is not part of IEEE Std C57.100-1999, IEEE Standard Test Procedure for Thermal Evaluation of
Liquid-Immersed Distribution and Power Transformers.)

 

This standard is intended to establish test procedures for evaluating the insulation systems of liquid-
immersed transformers. The electrical insulation of transformers is subject to many electrical, mechanical,
and thermal stresses occurring in different parts of the structure. How long the insulation system will be
serviceable depends on the effectiveness of the physical support for the insulation and the severity of the
forces acting on it, as well as on the materials themselves and the service environment. Therefore, the length
of useful life of the insulation system depends on the way that its individual components are arranged, their
interactions upon each other, the contribution of each component to the electrical and mechanical integrity of
the system, and the way the transformer is manufactured and maintained.

Experience has shown that the thermal life characteristics of composite insulation systems cannot be reliably
inferred solely from information concerning individual component materials. To assure satisfactory service
life, transformer designs need to be verified by service experience or accelerated life tests. Tests on complete
insulation systems, representative of each transformer design, are necessary to confirm the performance of
materials for their specific functions in the transformer. 

During the preparation of prior editions of this standard, manufacturers built and tested more than one
hundred complete distribution transformers. The results of these tests, while not specifically published,
confirmed the practicality of the test procedures in this standard for liquid-immersed distribution
transformers. 

It was recognized by prior working groups that a need existed for a similar test procedure for power
transformers. To fulfill this need, two projects on “Basic Transformer Life Characteristics” were completed
by the Electric Power Research Institute (EPRI) in 1982. The goal was to find a way to evaluate the effect of
overload on the insulation life of power transformers. Testing was performed on insulated coils, models, and
model assemblies. The information obtained from these EPRI projects was used to extend the test
procedures in this standard to power transformers. It was recognized by the working group that the effect of
bubbles is a factor during overloading. However, the objective of this standard is to evaluate the effect of
operating temperature on the life expectancy and not to test for the effect of bubbles that may occur during,
or following, overloads.

The correct value for end point dielectric tests has been a subject of debate for many years, and it is very
difficult to arrive at the correct value. At one extreme are those who believe that useful life ended only when
the transformer was unable to carry rated load at rated voltage. At the other extreme are those who believe
that transformers that could not sustain the standard tests given to new transformers were unfit for further
use, since they believe that the probability of failure on abnormal currents or voltage would then be high. For
distribution transformers, the consensus was that the end point test level should be 65% of the values
specified for a new transformer. For power transformer models, the consensus was that the end point test
level should be 65% of the design level. Since such tests, presumably, are intended to insure serviceability of
the apparatus, the 65% should be adequate for end point tests.

Manufacturers occasionally must make changes in the insulation used in transformers. This occurs due to the
development of a new material or a change in vendors. In some cases, a preferred material will no longer be
available, or a preliminary evaluation of the potential of a new insulation system is needed. Therefore, it is
reasonable to permit a reduced scale thermal test to determine that the change will not reduce the life of the
transformer. For these reasons an annex to this procedure has been added defining a sealed tube aging test.
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