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POWER TRANSFORMER /CONDITION MONITORING/ DISSOLVED GAS

/DIAGNOSTIC METHODS

In this thesis, computer based software was developed to simplify the
diagnoses of transformer health through determination of existing fault. Five
diagnostic methods were mmplemented to interpret faults in the developed DGA
software i.e. key gas method, Dornenburg ratio method; Roger’s ratio method, [EC
ratio method and Duval triangle method. The software also contains trending and
comparison tools for further diagnoses of the transformer condition. Python
programming language was used to make the interface of the developed sofiware. It
offers good code readability, multiple programming paradigms, cross platform
interpreters and good memory management. Database was programmed by using
MySQL language. It is a relational database management system with high reliability,
better computational capability, high speed and ecnough storage. Database and
developed software were connected together by using MySQL-python connector.
Validation of the developed software was done by using fifty DGA data taken from

other researchers. Duval triangle method showed the highest ability of detection
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(90%) and the highest consistency (90%) compared to other diagnostic methods. In
addition, Duval triangle method depicted the greatest accuracy in both cases (based on
detected cases and based on total cases) of 90% followed by IEC (89%), key gas
(75%), Roger’s (68%) and Dornenburg (44%) when compared to other researchers’
systems. Therefore, DGA software conformed to be used as the diagnostic software of
DGA information.

In real application, twenty-eight samples from in-service oil-filled power

transformers in Suranaree University of Technology were taken for experiment.

Dissolved gas-in-oil analysis (DGA) was performed to identify types of existing
faults. Interpretation of faults were based on [EEE C57.104-2008 and [EC 60599, In
28 samples, key gas method showed a percentage of detection of 43,47 % with
overheated in cellulose as a major detected fault while Duval triangle showed 53.57%
with thermal fault T3 as the most occurred fault. Transformers with T3 fault were
advised to be highly considered in maintenance due to the harmfulness of T3 fault
when extended in service, The delay in maintenance activities may result into high

degradation of insulation and hence shortens transformer life.

School of Electrical Engineering Student’s Signature @”

Academic Year 2016 Advisor’s Signature %
g W
Co-Advisor’s Signature M—-

/






