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1. Abstract

Utilities in the twenty-first century will be faced with purchasing transformers from relatively unknown
manufacturers throughout the world. In the United States, for example, there are presently no domestic
manufacturers of 550 or 765 kV transformers, only two for 345 kV, and the trend of fewer domestic
manufacturers continues for the lower voltage ratings. This situation, in conjunction with the current
emphasis on obtaining the least expensive equipment possible, requires that more transformers be
purchased from offshore manufacturers, some of them not so sophisticated as others. In order to
maintain reliability, a more comprehensive specification, one that spells out requirements not presently
appearing in the ANSI/IEEE C57 standards, is required.

2. Learning Objectives

This presentation outlines the steps that American Electric Power (AEP) has taken, starting in the late
1980s, to improve reliability of its EHV transformers and reports on the results to date:

Explanations are given for the changes has made to its transformer specifications. These
changes go substantially beyond C57 Standards. They started with more stringent dielectric
requirements for EHV transformers and gradually expanded to the thermal, mechanical and
magnetic requirements for all voltage ratings.

Standards have also made advancements in the past 15 years, and explanations are given for
how some of these advancements were incorporated into the specifications.

The reliability record of all EHV transformers purchased to this new specification is presented. It
will be shown that the reliability record of these transformers is greatly improved, thereby saving
substantial money in the long run.

A case study of things learned with one of the failures has resulted in a new test being added.
This test has been specified by some other utilities, and the in-service failure demonstrated the
need for including it in the EHV transformer specification.

The environment in which transformers are purchased and applied is continually changing. In this sense,
the specifications are living documents, having been changed an average of every three years. Explanat-
ions are therefore outlined for the internal and external processes that have been developed to revise
these documents.



3. Learning Outcomes

Participants will become acquainted with how and why a large electric utility has made significant
improvements to its transformer specifications, how these changes have improved the reliability record of
its transformer fleet, and how the process continues to create even better specifications for the ever
changing environments in which transformers are being purchased, manufactured and used.
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