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MATHEMATICAL MODEL OF THE PROTECTION ZONE OF DOUBLE
AIR-TERMINATION ROD (ATR)
Istomin O.Ye., Koliushko D.G., Kiprych S.V., Rudenko S.S.
National Technical University «Kharkiv Polytechnical Institute», Kharkiv

As in the case of protection zone (PZ) constructing for a single ATR, the task
of obtaining a double ATR is a special case. The geometric model is a problem of
finding the coordinates of the protection surface when the sphere simultaneously
touches two ATRs. Moreover, the touching of the sphere occurs symmetrically with
respect to a straight line passing through the coordinates of ATRs centers.

This task can be reduced to the following. Let it be necessary to find a pair of
intersection points of two circles formed by the projection of the sphere center on the
soil plane during the ATR breaking-in with a sphere of a certain radius corresponding
to the accepted level of lightning protection. That is, it is necessary to solve the
problem of finding the points located at a known distance from a straight line. It is
clear that there are two such points (A, and Az), and they are located symmetrically.
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Figure 1 — PZ of double ATR

Since the straight line passing through the points A; and A, is orthogonal to the
straight line passing through the points ATR1 and ATR2, the coordinates of A; and
A, can be found as follows:

Xg=Xoth(y; —yg)/d, y3=Yo Fh(¥ —xg)/d, z3=Rg. (1)
Let the coordinates xi, yi of a certain point in the Cartesian coordinate system be given, find
the coordinate z; of this point belonging to the PZ surface. According to the geometric
model, if a point belongs to the region A or the region B, then the coordinate z; is

determined by the expressions (1).
If the point belongs to the zone A1 or Az, then the coordinate z; is defined as follows:

2 2 2
Zj =Rg —JRS —(6=x3)"=(yi-y3)". (2
Thus, in contrast to the results given in [1], the solution was obtained for calculating
the PZ for the system of two ATR of arbitrary height (see Fig. 1).
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