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1. Abstract

The phenomenon of hydrogen gassing in power transformers, due to moderately overheated cores, was
first discovered in 1996. Results of experimental investigations performed in the laboratory and on an
actual large power transformer were reported in CIGRE and Doble. Subsequent to those reported
investigations, this phenomenon was identified in a number of other power transformers where the core
hot spot temperature exceeded identified limits and where H2 gassing was experienced. With the
realization of the consequences of this phenomenon, a number of large US utilities are presently
including in their transformer specifications limits on the magnitude of the core hot spot temperature such
that hydrogen generation is minimized under worst operating conditions of over-voltage at full-load.

This session presents the phenomenon and case studies where hydrogen gassing due to overheating of
thin oil film in the core was experienced in the field. The session also presents field & factory
measurements as well as analysis of field data collected on a large power transformer, where hydrogen
generation was experienced and where modifications were made to the transformer cooling system to
significantly reduce the rate of hydrogen generation in the future. Calculated and measured results were
found to be in an excellent agreement, which further confirms this hydrogen gas generation phenomenon
and confirms that additions are needed in the respective industry standards on gas-in-oil analysis
interpretation methods and core hot-spot temperature limits. The session also describes the location and
calculation of the core hot spot temperature, which is nhow becoming ever so important due to the
hydrogen-gassing phenomenon. Suggested changes to the over-excitation criteria in the ANSI standards
related to the core hot spot calculation are described.

2. Learning Objectives

» Understand the new phenomena of hydrogen gassing and why it raises the importance of the core
hot spot temperature calculation and limits on its magnitude.

» Learn about location and method of calculations of the core hot spot in different core types

* Understand the rationale for proposed changes to industry standards, particularly the gas in oil
analysis guide, introducing core hot spot temperature limits, and transformer over-excitation.

3. Learning Outcomes

* Be able to identify this new phenomenon to possibly explain long term hydrogen gassing of units in
the field.

» Be able to actively contribute to the effort and discussion on revisions to IEEE and other industry
standards that are impacted by the hydrogen gassing phenomena as will be explained in detail in the
session.
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