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1. Abstract

While it is most preferable that the performance parameters of a transformer be measured at the
frequency at which it will be in operation, this is not always possible. Transformer manufacturers
normally establish their testing facilities for the power frequency of the main market(s) they serve (50
Hz or 60 Hz). Only a few manufacturers have testing facilities to measure transformer performance
parameters at both power frequencies. In situations where manufacturers do not have equipment to
perform measurements at the rated power frequency required by the customer, manufacturers must
convert the measured values from the measurement frequency to the desired frequency. Today,
there exists a wide discrepancy amongst frequency conversion factors used by different
manufacturers. Hence, it is advantageous for both the manufacturers and users to have a standard /
uniform set of conversion factors to be used by all manufacturers. To address this, the IEEE/PES
Transformers Committee requested the development of such conversion factors for no-load loss,
exciting current, load loss, noise level, etc.

2. Learning Objectives

This tutorial presentation will provide the background to the development of the proposed frequency
conversion factors using analytical methods confirmed by measurements for the different transformer
performance parameters. It will also explain the theory behind the proposed formulae for thermal and
short-circuit tests. Finally, the text of this frequency conversion, implemented in the new revision of
both the C57.12.00 and C57.12.90 Standards, as agreed upon by the PCS and ASV Subcommittees,
will be presented.

3. Learning Outcomes

As a result of attending this tutorial session, members will gain an understanding of the following:

1. Effect of operating power frequency on no-load loss, exciting current, load loss, no-load and
load sound level, and temperature rises in windings and structural parts of power and
distribution transformers.

2. Theoretical work, assumptions, and test results used to develop the proposed frequency
conversion factors.

3. Advantages of using a standard set of conversion factors by all manufacturers.

4. Conditions to be observed by both manufacturers and customers for appropriate frequency
conversion of the different performance parameters of transformers tested at a different
power frequency than the eventual operating frequency.
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