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ABSTRACT

In this paper hot spot temperature monitoring and cumulative life consumption calculation
methods for transformers are shortly presented. The methods can be utilized e.g. for condition-based
maintenance. Methods are based on the simple calculation of winding hot-spot temperature and
cumulative life consumption of a transformer using the load and temperature data provided by
different metering devices. Methods are inexpensive and simple for monitoring the ageing and the
degree of utilization of transformers and can be used with both oil-immersed and dry-type
transformers.

The studied methods are integrated in a Web-based pilot application. The measurement
system consists of power quality meters, their remote reading software, database server, web server
and client (i.e. web browser). The application can be used e.g. to optimise the time-period between
planned maintenance actions and to control the loading and rating of transformers based on the
proper data available from the network.

The concept can be utilized for condition based maintenance (CBM) also in a wider scale.
It could offer huge benefits by giving more information of the critical network components without
any extra measurements.  The proposed extensive condition monitoring concept could be implemented
as ASP -service to present information for customers, subcontractors and the utility itself.

1. INTRODUCTION

Nowadays many network utilities endeavour to optimise the total life cycle costs of their
network components. This could be done by adjusting the ratings of the high voltage components
and by planning maintenance actions carefully, which in the best case increases reliability, lowers the
total costs caused by the components and also extend the equipment service time. However, if the
utilities do not have adequate information of the network components and a properly planned
maintenance program, the network components could sometimes fail e.g. due to wrongly scheduled
maintenance or replace actions.

From the condition monitoring point of view e.g. distribution transformers are problematic.
The cost of a sophisticated condition monitoring system is high compared to the cost of a distribution
transformer. Due to the lack of inexpensive measuring techniques the temperatures as well as the
degree of utilisation of distribution transformers are seldom known. Because of this monitoring of
distribution transformers is traditionally based on regular inspections and occasional checking of the
maximum load and temperature readings. The information obtained this way is inadequate to determine
the condition and ageing of the distribution transformer properly. If the values seem to be too high, the
transformers are replaced with larger ones because there is usually no information available of the
actual frequency of occurrence and duration of the overloading situations. Also the high amount of
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