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1. Abstract
The goal of the work of WG D1.29 was to summarize the progress in partial discharge (PD) measurements
and evaluation of transformers taking a wide view.
PD measurements are among the most important diagnostic tool made for the reliable assessment of the
condition of new or service aged HV components. The interpretation of PD results is still based upon the
recorded amplitude of the apparent charge in pC or μV. A critical review confirms that the conventional
measurement of this apparent charge at the bushings of a transformer, in particular, for PD sources
hidden inside the insulation system (which are considered to be dangerous) and the measured value of
this apparent charge do not sufficiently reflect the real risk of detected PD activity. Therefore, any
detectable PD activity in a transformer during the factory acceptance test, especially at the nominal level
of rated voltage, should be investigated and localized.
Transformer PD measurements can be used for multiple purposes. Off-line testing in a laboratory can be
completed to determine a basis for quality assurance and acceptance testing (factory acceptance tests, or
FAT) to reveal contamination, manufacturing errors or incorrect design. On-site PD diagnostic
measurements (off-line or on-line site acceptance tests, or SAT) or on-line monitoring on new or serviceaged transformers can serve as a condition assessment tool. For the purpose of this tutorial, the discussed
interpretation and localization methods, as well as the suggested procedure for solution of PD problems in
transformers, are valid for both FAT and SAT. The content of the tutorial is based on experience with PD
measurements on transformers filled with mineral oil. The same procedures are expected to be applicable
to transformers filled with alternative insulating fluids.
A number of practical case studies will be reviewed, where the testers had to go beyond IEC and IEEE
requirements to arrive at a successful solution. Additionally, possible criteria for distinguishing between
dangerous and less dangerous PD sources in power transformer oil-impregnated electrical insulation will
be defined. Finally, despite the large number of practical examples of identified and localized PD defects,
the unambiguous identification of dangerous PD sources in the electrical insulation system of power
transformers remains a topic for further research.
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2. Learning Objectives
This tutorial provides the following learning opportunities:
-

Overview of PD measuring systems commercially available today
Overview of the common PD source in the insulation system of transformers
Overview of interpretation methods to distinguish between dangerous and less dangerous PD sources
Overview of localization methods (electrical PD signals, acoustic and UHF signals)
Recommended procedure for successful solution of PD problems

3. Learning Outcomes
By attending this tutorial, attendees will gain an understanding of the following:
–
–
–
–
–

Benefits and limits of advanced PD measuring systems
Basic knowledge about alternative PD measurements and evaluation methods
Reliable analysis of PD results
Efficient methods for localization of PD sources
Procedure for solving the PD problem in the most efficient way
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