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ABSTRACT
Significant improvements in the performance of a conventional static
synchronous compensator (STATCOM) can be achieved by integrating it with
an energy buffer (ESS).The ability of the static synchronous compensator to
regulate reactive and reactive power compensation can be expanded when an
energy storage device (such as a battery) is connected to the capacitor
current. An Energy Storage System (ESS) is used as an energy storage
component for the purpose of regulating voltages as the ESS naturally keeps
the DC wide voltage constant during the turbulence period. A negative
sequence current may flow between the compensator and the grid and the
unbalanced voltages in the network may cause unbalance at the load sensitive

side. This work gives a new control technique for ESTATCOMs under



unbalanced conditions able separately to control the active and reactive power
in electrical power system. This strategy based on active disturbance
elimination control (ADEC) under unbalance voltage conditions .Which is
proposed to mitigate unbalance voltage in power system and reduce %VUF to
acceptable value according to globally approved standards which should not
exceed 3% according to (IEEE standards).The active-disturbance elimination
control by ESTATCOM is proposed to overcome the difficulty result from the
nonlinear, the magnitude and unbalance degree of the voltage of Point of
Common Coupling (PCC).The model of STATCOM system is built and the
simulation result is done by using MATLAB/ Simulink. The simulation results
verified effectiveness for the proposed of control strategy. Results also confirm
that ESTATCOM with ADEC controller can be implemented for unbalance
voltage mitigation to enhance the power quality at the PCC of the grid through
improvement of both voltage magnitude and phase by mitigating negative
sequence voltage, and reduce %VUF from (17% to 0. 2%) .Also, time of
rebalancing of voltage is reduced to (75) msec ( compared with (100) msec in

previous researches.
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