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Abstract : W ith the rapid increase in electrici ty demand and con�nuous use of foss i l  fuels  leading to ecological  problems, there is  a

paradigm shi� in a�en�on towards  integra�ng renewable energy sources  in the global  energy market. I n the past few decades,
there has  been rapid development in solar photovoltaic (PV) systems and i ts  integra�on with the exis�ng power system. However,
the intermi�ent nature of PV and grid blackout condi�ons are fami l iar i ssues, which can be curved by integra�ng auxi l iary
source of energy l ike ba�ery energy storage (BES). This  increases  the rel iabi l i ty of the grid-interfaced PV (GI PV) system. As  PV
generates  D C power, a  voltage source inverter (VS I ) i s  required to integrate to the exis�ng grid or u�l i ty. Also, the power qual i ty
(P Q ) at the u�l i ty system gets  disturbed due to the use of nonl inear loads, unbalanced loads, and disturbance in the power
source, which can be compensated us ing different ac�ve/pass ive compensators  integrated addi�onal ly. However, i t adds  extra
circuitry to the grid-interfaced PV-BES (GI P B) system. Therefore, an efficient control  a lgori thm is  essen�al  for switching of the VS I
whi le address ing these issues.

Several  indirect current control  a lgori thms l ike synchronous reference frame (S R F) and instantaneous power (pq) theory, which
are based on phase lock loop (P LL), are s�l l  predominantly appl ied due to their ease in prac�cal  implementa�on. The other type
of control  a lgori thm is  derived from s ignal  process ing-based filtering techniques  that depends on the unit templates  and
ampl i tude of the weight component of load current for the reference current genera�on. These control  techniques  have be�er
dynamic responses  than conven�onal  P LL-based control  techniques. Therefore, in this  work, the tradi�onal  fil tering techniques
l ike least mean square(LM S) and affine projec�on (AP ) a lgori thms are modified us ing the Gauss ian kernel  func�on and variable
step-s ize, resul�ng in Gauss ian kernel  normal ized LM S (GK NLM S), modified affine projec�on (M AP ), Gauss ian kernel  affine
projec�on (GK AP ) and adap�ve affine projec�on (AAP ) a lgori thms that enhance their dynamic performances. Furthermore, the
P LL-based control  techniques  fa i l  to address  the nonideal  grid condi�on. Therefore, adap�ve notch filter (ANF), ampl i tude
adap�ve notch filter (AANF), and enhanced adap�ve notch filter with D C offset rejec�on capabi l i�es  (EANF) are combined with the
aforemen�oned filter a lgori thms to generate s ignificant reference currents . Addi�onal ly, during grid unavai labi l i ty, the PV-BES
standalone system is  control led us ing a  voltage control  method in which the magnitude and phase angle of the grid and P C C
voltage are es�mated us ing these filters . I n addi�on, a  phase angle error minimiza�on based on the AANF and EANF algori thm is
u�l ized for grid resynchroniza�on. The AANF es�mates  the ampl i tudes  accurately and has  a  faster se�l ing �me. Further, power
management a lgori thm based on the source avai labi l i ty, load demand, and % SoC of the ba�ery is  presented in this  work to
achieve effective active power flow management and better battery l i fecycle.

The proposed control  techniques  for the GI P B system for res iden�al  appl ica�ons are precisely described us ing mathema�cal  and
diagrammatic methods. The s imulation and experimental  results  val idate the practical i ty of the proposed control  approaches.

h�ps://nitrkl.ac.in/Research/PrintSeminar/


