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! Backflash

2 Flashover

* Low Voltage (LV)

* Medium Voltage (MV)

> Volt-Time

® Lightning induced over voltage
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Abstract:

Nowadays, in the field of the power system, the lightning activity is one of the main
causes of a-periodic disturbances on distribution networks which seriously affect the
reliability and power quality and in particular the so-called lightning indirect activity.
Also scientific studies have been identified, that, due to the limited height of
distribution lines of medium and low voltage distribution networks as compared to
that of the structures in their vicinity indirect lightning return strokes are more
frequent events than direct strokes, and for this reason we shall focus on such a type
of lightning event. So that the scientific documents is stated that 90 percent of
outages of overhead lines of distribution networks are caused by indirect lightning
strokes.

Because this reasons, performance of overhead distribution lines under lightning
conditions for optimal design and improve the performance of distribution networks
shall be evaluated.

In this thesis first investigated the mechanism of occurrence of lightning and
lightning return stroke concept has been expressed with regard to it. Then various
models proposed for the lightning current is investigated. Also the two most widely
used and accurate analytical method for the calculation of lightning induced voltages
are presented, that used for lossless ground condition and lossy ground condition,
respectively. In continuation of studies in this thesis first electromagnetic model of
the lightning channel, which is the most accurate model for the lightning channel is
described and using this model, the lightning induced overvoltage on overhead lines
is calculated. In the final part of this thesis studies the impact of considering of
environmental conditions and frequency dependent of electrical conductivity of the
ground on lightning-induced voltages in overhead lines of distribution networks has
been evaluated.

Keywords: Lightning indirect strikes - Electromagnetic models of lightning channel
- Lightning induced overvoltage - Environmental conditions - Electrical conductivity
of the ground
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