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Abstract—The world is gradually upgrading from thermal
power generation to non-conventional resources, say wind,
geothermal, and solar photovoltaic (PV) as a generation unit.
In this manuscript, the solar PV system has been studied. The
PV system has some inherent challenges when connected to a
grid system or in stand-along mode, deciding parameters for
its controller, keeping the DC-link voltage at the desired level,
synchronising through the point of common coupling (PCC)
with the grid system. This manuscript deals with stabilising
the DC-link voltage of the inverter by PI controller parameters
selection using the selfish herd optimiser (SHO). In this paper,
IEEE 5 bus is taken as a test case, and the PV-solar system
has its local linear and non-linear loads. The performance of the
proposed approach is tested on the MATLAB Simulink platform
under different test conditions and with a variation of solar
irradiation and temperature.

Index Terms—IEEE-519, PI controller, Power Quality, Selfish
Herds Optimizer, Solar PV, Three Phase Two Stage Solar PV
System in Grid operation

I. INTRODUCTION

N a grid-connected PV-solar system, the DC-link voltage

of the synchronising converter is played a deciding role
to keep the PV-system remains in synchronism [1]. This
synchronising converter is commonly known as an integrating
converter. Due to the non-linear loads connected at the point
of common coupling (PCC) and load change in the grid,
harmonics are injected into this integrating converter, and the
voltage profile of the DC-link is under challenge. Therefore,
to extract the maximum power from the PV system and feed
it to the grid, the control technique is crucial [2]. The goal
of the control techniques is to stabilise the DC-link voltage
and improve the power quality by maintaining the following
objectives [3], [4]:

1) Holding DC-link voltage to its desired level even if solar

irradiation and atmosphere temperature are changed.
2) Reduce harmonics from the supply current.
3) Load compensation and power factor correction.
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The power quality improvement of the solar PV
systems [5] is already reported in the ’grid-tied solar energy
conversion system’ literature, where synchronous rotating
frame theory (SRFT) control is adopted [6]. The reactive
power compensation and zero voltage regulation are achieved
by this method. However, the dynamic performance of this said
technique is poor due to the presence of a low pass filter in
the control signal path. During the unbalancing load condition,
the direct axis current has a considerable amount of second
harmonics. To mitigate these second harmonics needs to have
a high cut off frequency, implying an inadequate steady-state
response of the overall system. On the other hand, due to the
presence of Phase locked loop (PLL) in the reference direct
axis current path, the robustness of the controller is poor. A
notch filter can be a promising solution to those mentioned
above. But a notch filter is not so feasible for a real-time based
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Fig. 1. IEEE 5 bus with PV system
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