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Conclusion

Our study proposed the development of a novel Enhanced BFO
optimization strategy by hybridization of PSO and BFO to tune the
proportional and integral gains of a PI controller. We proposed the
implementation of this Enhanced BFO-based PI controller to be
used for dc-link voltage regulation in APFs. Rigorous MATLAB and
RT-Lab simulations are performed by employing PSO, BFO and
Enhanced BFO algorithms to shunt APF, keeping the simulation
parameters and system configuration same in all the cases. It
showed that, Enhanced BFO technique gives excellent Vdc transient
response as the deviation of dc-link voltage from its reference
value could be minimized in the smallest amount of time (approx-
imately one cycle) irrespective of the supply voltage and sudden
load change conditions. Hence, it provides nearly instantaneous
compensation over current harmonics. The natures of compen-
sated source currents obtained with various optimization
approaches are compared to find out the relative harmonic distor-
tion in them. Less steady state ripples in Vdc transient leads to bril-
liant dc-link voltage regulation, resulting in less distorted source
currents in case of Enhanced BFO. It outperformed all other alter-
natives in current harmonics mitigation by yielding the least val-
ues of source current THDs. Hence, Enhanced BFO algorithm has
an edge over the classical BFO and PSO algorithms, especially in
context to the convergence behavior of the algorithm very near
to the desired solution. This fact has been supported here both ana-
lytically and experimentally using MATLAB and Opal-RT Lab.
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