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Abstract

This paper intredduces a hybrid African drive traimng optimization (HADTO)Y algorithm, which nims @ optimize the sizing
and placement of solar photovoltaies (PVs) and wind wrbines (WTs) while taking power losses and voliage deviation
into consideration, Considering the unpredictuble nature of renewable energy sources and the excessive use of distributed
generations, which can only supply active power, an optimized distributed static synchronows compensitor (DETATCOM)
will alsobe deployed. This aims to address the reactive power demand associated with solar PV-based distributed generation
sources while simultanecusly improving the performance of the distribution network in the absence of DG sources. Inaddition,
time-thomaim analysis is performed 1o observe the behoviour of the DSTATCOM under varving generation from renewable
enerpy sources, The proposed methodolegy is implemented and validared on two test systems, 1IEEE 33 und IEEE 68-bus
systems. For the TEEE 33-bus systemn, o 90.265% loss reduction and o voliage devintion drop from 0.0561 1w (L0052 were
achieved, while for the IEEE 69-bus systen, losses were reduced by 95,745 and voltage deviation improved from 0,0268 ©
00028, These results clearly demonstrote the efficiency and effectiveness of the proposed HADTO algorithm in optimizing
DG placement and improving overall system performance,
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