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Abstract

This thesis focuses on the electrical current hazards through the analysis of real
accidents that occurred in various working environments.

In the rst section, the aim of this work is determined and an introduction of
basic terms related to electrical current and its applications, is given. Several qua-
lity tests of the electrical equipment are described, while a brief report of important
subjects regarding the distribution network is given (eg. the short circuit, the diele-
ctric behavior of the electrotechnical equipment and the mechanical behavior of the
overhead power lines). At the end of the section there is a short introduction to the
main accident-analysis methods.

The analysis carried out in the second section refers to real accidents that o-
ccurred in Greece, while emphasis has been placed on possible ways to avoid similar
accidents in the future.

In particular, the analysis of the accident where a heavy vehicle came in contact
with the medium voltage power lines of the national distribution network system
covers a wide range of similar accidents that occur in production industries worl-
dwide. The signi cant conclusions arrived at through the analysis helped in the
formulation of recommendations regarding measures that should be taken, not only
on an organizational level but on a technical level as well.

Through the analysis of the fatal accident that occurred during restoration w-
orks due to improper use of switch operation, it became clear that even in routine
repair works on the network, any failure to implement the safety rules can have a
dire outcome. In order to avoid similar unfortunate fatalities in the future, many
proposals have been made concerning compliance with regulations and approved
working procedures.

Electrical installations with inadequate protection system, in conjunction with
unfortunate events like the abruption of an overhead power line, have often caused
fatal accidents and property damage. In order to ensure the required reliability of an
electrical installation it is very important that every electrical material used, should
satisfy the European Standards and it is highly recommended that equipotential
bonding systems be implemented in every household.

Furthermore, the analysis of the mechanical behavior of overhead power lines
under the exertion of several loads (weight, wind, weight of ice, re) showed that
the temperature rise is the main factor that in uences the mechanical strain to a
great extent. In the case of an aluminum conductor in particular, the temperature
rise can cause the abruption of the overhead power line.
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In the third section, low frequency magnetic elds were measured during the
temperature-rise test of various electrotechnical equipment. The number of workers
subjected to magnetic elds from the temperature-rise test is small; however, the
exposure can be signi cant as the testing currents can be in the order of hundred
amperes. The magnetic eld exposure was recorded and statistics were calculated
for three electrotechnical apparatus. Additionally, in order to minimize the exposu-
re, a rule of thumb regarding safety distances has been proposed. It is shown that
the use of this rule of thumb can reduce magnetic eld exposure.

In the last section there is a review of the main topics and the most signi cant
conclusions are summarized. The analysis of the examined occupational electrical
accidents is essential in order to propose appropriate measures that could help to
prevent such unfortunate consequences in the future. This was the initial aim of
this thesis, and all the proposed prevention measures can be considered to be the
main contribution of this work to scienti c research.
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