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Abstract:

Before the huge enlargement in power systems nowadays, and
before its complex radiation. The only way to control and regulate the
systems voltages in the separated power systems was done by
controlling the generators voltages. That controlling proses was being
by changing the excitation of the generator rotor. However, after the
power systems expansion and there connections with each other and the
multiple voltage sources in each grid. It becomes impossible to control
the voltage level through the generator itself. Therefore, many ways to
control the voltage had created. One of them was the on load tap
changing transformer OLTC. The OLTC used to restore the value of
voltage when a drop or an increase in system voltage occur and without
disconnecting the load. The OLTC can compensate the drop of voltage
witch may occur because of the high loads or transmission line losses.
Nowadays, the OLTC considers an important part of the power system
grids, because it helps the system to stay stable and to keep the system
quality, besides keeping the system working costs at minimum. When
the system voltage changed, the OLTC will responds to that changing
by increasing or decreasing the number of turns of one of the
transformer coils. However, this change in the turn ratio will cause
changes in the active and the reactive power. That will affect in a way
or another on the power systems voltage stability and may leads to

collapse because of the transformer reverse action.

The reverse action occurs when the transformer turn ratio
increased, but this increase leads to a voltage drop, contrary to what is

required. Therefore, the proses of the OLTC controlling and the extra



winding adding should be studied carefully in order to prevent the

unwanted results of the regulation proses.

In this work, the value of the transformer turn ratio will be found
with respect to load impedance and transmission line impedance to
specify the voltage stability area boundaries. As well as, the positive
effect of OLTC was found theoretically and by MATLAB Simulink.
The values of the active power and the load voltage at the collapse point
have increased after inserting the effect on load tap changer on the
radial power system from P= 61.85 MW and V= 0.585p.u. to P=67.9
MW and Vi= 0.66p.u.. Four different ways to prove the OLTC
performances in power system were tested for two power systems. The
first system was a simple radial power system, and the second was
Nenawa power system 400/132 kV. The two systems where simulated
in MATLAB Simulink too to prove the suggested curriculum.



