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Abstract

In the last decade, the use of renewable energy resources instead of fossil fuels
pollutants has increased exponentially. Photovoltaic energy generation is ever more important
as a renewable resource since it does not cause in fuel costs, pollution, maintenance, and
emitting noise compared to other renewable resources as more accessibility of solar
irradiation.

This paper presents impact load characteristics on MPPT controller of R, RC, RL and
RLC circuit load with Perturb and Observe Maximum Power Point Tracking (MPPT)
algorithm for a stand-alone photovoltaic system and sees the comparison of each circuit load
on the system and the algorithm of control. The different results of power, voltage and current
are discussed and shown that the inductor it has a capital effect on Maximum power point
(MPP) and system in general. The simulation results and a comparative analysis are discussed

in this paper.

Simulation and results

In this part, the PV system simulation is realized to research the effects of the sliding
mode MPPT controller parameters on the system performance. The PV system presented by
Fig. 1
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Figure 1. Proposed Photovoltaic PV system
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In the following, we will discuss the reliability of the MPPT controller based on
Perturb and Observe. So for the evaluation of the proposed MPPT controller performance,
simulation results are presented in four subsections[1]-[3]:

1. The reliability of the MPPT controller with changing irradiations,

2. The robustness of the MPPT controller against load variations,

3. The reliability of the MPPT controller with simultaneous change of irradiation
and load.

R, RL, RC loads:

We suppose that the irradiations trajectory mentioned takes this form: it decreases
irradiation from 1 000 to 800 to 600W/m2 in steps of 200 units and we consider that the
temperature is a constant (T= 25°C).

The simulation results show that the characteristic load it has a major effect on MPPT,

moreover on Perturb and Observe controller.
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Figure 2. Output Power of the solar array

RL, RC, RLC loads:
This simulation is presented to mention the principal factor in the exceeding and the
effect of each element of the charge and its effect on the MPPT controller
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Figure 3. Output Power of the solar array
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The simulation of the PV array with a deference load R, RC, RL, and RLC shows the
negative effect of the inductor load on the maximum power point of the system and the
response of MPPT controller , and we can see that the load has a large importance to
determine the maximum power point and a direct influence on the MPPT controller.

So the proposed siding mode controller under variable irradiations and characteristic
load conditions are exhibiting an accurate control signal. This is clear if we examine Fig.2 and
3, the sliding controller is adjusting in every case of the corresponding value of the control
signal that extracts the maximum power from the PV panel. In Fig. 3, the proposed Perturb
and Observe controller is proving its robustness against load change.

Table 1 presents typical peak of Power, voltage, and current for each characteristic circuit

load.

Load | Typical peak | The voltage at peak | Current at peak power (IMPP)
power (P) [W] power (VMPP) [V] [A]

R 249 87.74 2.81

RC | 249.12 86.37 2.83

RL |269.8 94.99 291

RLC | 269.8 94.99 291

The techniques have been implemented in standalone PV system as shown in the
simulation model to study their individual efficiency and response towards the variation in
solar irradiance and load. The comparison proves that the proposed MPPT technique has
better tracking ability and speed of response towards the PV system irrespective of irradiance
and load variation. Moreover, the optimal operating point does not oscillate around the MPP
in case of R and RC Load. But in the case of RL and RLC load overtaking time to change

irradiation caused by inductive.
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