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1. Abstract

The science of analysis of gasses dissolved in transformer oil (DGA) to perform diagnostics as is useful
for scheduling of maintenance or for knowledge of impending transformer failure has matured to the
point that such is now common industry practice. There are many success stories derived from such
diagnostics. Much less advanced is the application of DGA procedures to the load tap changer (LTC) of
the transformer. The tools for applying equivalently relevant diagnostics to the LTC are still being
developed and refined.

Much of the study remains in the chemistry lab, with field investigations directed to confirmation of the
analytical results versus real world data. This tutorial will present the state of the art from the perspective
of four researchers.

2. Learning Objectives

Transformer engineers must continue to update their knowledge of industry developments in the field of
LTC oil DGA. Being so informed will permit difficult decisions, most dramatically such as that to
remove a transformer from service, to be made based upon the best knowledge of the existing conditions.

Specific topics that will be addressed by the presenters include:

Basics of oil chemistry. The fundamental difference in the oil-chemistry of the main transformer
and the LTC.

How fault gas patterns are significantly different in LTCs operating properly vs. those
experiencing abnormal operation.

Studies of the ratios of heating to arcing gases in the oil.

Products introduced into the insulating fluid and their sources. Explanation of the components
that produce gas under normal service conditions. The associated typical gassing pattern of each
gassing source is shown.

Particle size distributions and particle characterization methods as useful diagnostic tools.
Impact of these mixtures on LTC operation.

A few simple algorithms to demonstrate how results from dissolved gas analysis can be used to
assess the status of an LTC.

Why the analysis will require a comprehensive database of the history for a specific LTC design.
Cautionary remarks regarding different behavior as a result of the specific design (make and
model).

Tools available for acquiring information.



3. Learning Outcomes

Attend will be acquainted with the state of the art of DGA of LTC oil. Specific identified outcomes
include improved understanding of:

* The diagnostics related information available from insulating fluids.

*  The impacts of new and in-service fluids on the operation of load tap changers.

*  The analytical techniques useful for condition assessment.

» Using DGA as a diagnostic tool on LTC.

» Using ratios of heating to arcing gases and particle distribution and sizes as other means in the
diagnoses of LTC problems.

* Using DGA for the successful predictive maintenance of load tap changers.

* The complications encountered with respect to interpretation of DGA on LTC.

*  The interpretation of DGA results as applied to LTC compartment oil.
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