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ABSTRACT
The technique of influence of consumer loading on currents of
short circuit is considered. Some features of influence of
connection, i.e. consecutive and parallel inclusion, and also
character of loading (inductive or active) are revealed.
Dependence of size of these loadings on parameters of a circuit
(section of cables, length of a line, specific resistance, magnetic
permeability, etc.) is given.
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transformer.
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I. INTRODUCTION

Consumer loading of the generator before approach of
short circuit is usually taken into account by excitation of
the generator. In the elementary circuits consumer loading
settles down behind of a place of short circuit, i.e. will not
be energized and will not consume currents from the
generator, and the current of the generator in this case is
equal to a current of short circuit. If consumer loading is
attached in parallel to a site of short circuit under action
of a residual voltage it will eat a current from the
generator, but in the reduced size. Therefore from
generator will be consumed more currents of short circuit
on size of these consumer currents of short circuit. The
established current of short circuit can arise in a network
in which the zero point of the generator or the transformer
and this current earthed is a current. And all this
technique can be used for networks as with active and jet
resistance. At prevalence of only inductive jet resistance
of loading the total power failure of dispersion and a
voltage from reaction of an anchor will be strictly
proportional to a loading current

AU =1I(x,, +x,,)

1. MAIN PART

Where I - an average current; X, , — resistance of reaction
of an anchor; X, — resistance of dispersion; X;, and X;,—
resistance of inductive character.

Taking into account, that inductance in a circuit depends
on such components as length of a line and radius of
section of a line jet inductive resistance will develop from

X, =X, tX,,
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v - Specific conductivity of air, Om.m; r — radius of a line.
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The general jet inductive resistance at parallel
connection will develop of inductive resistance of a
network X, and consumer X, ,, i.e.

XX
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which now becomes resistance of a network.
In this case the current in a network will be a
current of the generator
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for three-polar short circuit so will be
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In a limiting case at X, — 00 come back to the

data before to ratio, whereas at X L= 0 the

established current of short circuit and it disappears
and through the generator the part of the three-polar
established current of short circuit proceeds only.

The made conclusions can be applied and for
bipolar short circuit if, certainly, consumer loading
consumes a bipolar current from the generator. In this

case the bipolar current with Dbipolar consumer
loading will be
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calculation in this case gives
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at X, —> o0 the same settlement formulas turn out. If

consumer loading is attacted in parallel a site of
short circuit the bipolar established current will be

U
I = =
X X X
x| 1+ —E—2" 14+ 2x, | T+—5 [+ 2x,
Xy tXxX, X, Xr2
U 1
= [ J
X, +2x,, 1+X7L
Xi1

If consumer loading is located behind of a place
of short circuit it is not energized and will not
consume a current.

By consideration of networks with
ohmic resistance the power failure will be

U=I1JR*+X;

where resistance R is determined as
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so depends on magnetic permeability of a material,
and specific resistance of a material.

Hence, at definition of full resistance it is
necessary to take into account all specified
parameters, both for ohmic, and for inductive

resistance. On the vectors of an inductive power
failure and dispersion the generator are directed
perpendicularly to an ohmic power failure of a
current of short circuit ( fig.1).

Fig. 1. The vector diagram of the synchronous machine at short circuit
on resistance of sites

U=1JR +(x,, +x,)

I11.CONCLUSIONS
Influence consumer loadings on a current in a circuit are
taken into account by excitation of the generator, and the
current of the generator is equal to a current of short
circuit. But in case of parallel connection to a site of short
circuit consumer loading will eat a current from the
generator, but in the reduced size. Thus influence in these
connection parameters both jet and active loadings are
offered. It is established, that at falling inductive loading



established the current will be a current of short circuit,
both for bipolar, and for three-polar loading. In the
investigated circuits all parameters depend on specific
resistance and magnetic permeability.
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