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Abstract

Power Quality (PQ) is one of the basic requirements of modern
power systems. The quality of electrical power is one of the most
important branches of energy production engineering. Among the
things covered by the term quality is the decrease, rise, distortion and
imbalance in voltages. Reactivity power value determination of the
STATCOM was found to mitigation the unbalance in the three phase
voltage resulting from unbalanced loading and one-phase loads.

The required value of the reactive power was compensated to the
weakest Bus to Mitigate the unbalance in voltages. In this research, the
Matlab / mfile program was used in the analysis of the IEEE 14 Bus
system using the three-phase load flow program due to the system's
unbalanced voltage. The system analyzed load balancing cases for one
and three phases for load values of up to 200% and a power factor
down to 0.7. The unbalance position was determined in Bus 14, which
was connected the static synchronous compensator to it, The Unbalance
value of the system voltages was compared before and after the
compensator was added to the different cases, as well as the Near Buses
to the compensator's site, and the Far Buses from the compensator's
Location. The equilibrium value of the system voltages was compared
before and after the compensator was added to the different cases. The
results showed that the equilibrium of the voltages, after Force addition
the compensator, could be restored to be within or close to the
permissible values.

The 5 BUS system was simulation by using the MATLAB /
PSAT program as an application example. The voltage imbalance was
mitigating in different load and power factor cases. The results showed
the possibility of restoring the balance of voltages, after Compensation
of the appropriate value of the compensator, to be within the
permissible values, or very close to them.
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