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Abstract

Some electrical digital distribution line protection relays built in outdoor cubicles installed in distribution
substations have gradually reached the age of 15 years, the recommended time of replacement by manufacturers.
However, at present, there is not enough evidence to extend the replacement time, the 15-year aging recommended
by the manufacturer. We conducted the deterioration evaluation of electrical digital relays to obtain knowledge on
the formulation of future renewal plans for digital relay.

The life of an electrical digital relay is generally greatly affected by the environment such as ambient temperature
and humidity, and is considered to follow the 10°C 2 times law of Arrhenius equation. Using a removed product of
the age of 15 years electrical digital relay, we accelerating deteriorated the product in close to production
environments, and calculated and evaluated the aging by the 10°C 2 times law based on the temperature and
humidity determined according to the environmental survey of the outdoor cubicle. In addition, at the component
level of electrical digital relays, we took out capacitors inside electrical digital relays that had reached the
equivalent of 40 years and conducted a single item survey since we considered that electrolytic capacitors are the
weakest parts where the progress of deterioration over time is the fastest.

As a result, we consider that the electrical digital distribution line protection relay built in the outdoor cubicle can
withstand the use of 40-years since there was no abnormality in all electrical digital relays tested for accelerated

deterioration.
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