Accepted Manuscript

Renewable Energy

AN INTERNATIONAL JOURNAL

Editor-in-Chief: AAM. Sayigh

A maximum power point tracking for photovoltaic systems based on Monod equation

Jones C. Camilo, Tatiana Guedes, Darlan A. Fernandes, J.D. Melo, F.F. Costa, Alfeu
J. Sguarezi Filho

PII: S0960-1481(18)30647-5
DOI: 10.1016/j.renene.2018.06.017
Reference: RENE 10173

To appearin:  Renewable Energy

Received Date: 8 February 2018
Revised Date: 4 May 2018
Accepted Date: 6 June 2018

Please cite this article as: Camilo JC, Guedes T, Fernandes DA, Melo JD, Costa FF, Sguarezi Filho
AJ, A maximum power point tracking for photovoltaic systems based on Monod equation, Renewable
Energy (2018), doi: 10.1016/j.renene.2018.06.017.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.renene.2018.06.017

1

10

11

12

13

14

15

16

17

18

A Maximum Power Point Tracking for Photovoltaic Systems
Basedon Monod Equation

Jones C. Camilky Tatiana Guedés Darlan A. Fernandé@sJ. D. Melo®*, F. F. Cost&’,
Alfeu J. Sguarezi Filhit'

aUniversidade Federal da Paraiba (UFPB), Jodo Pessoa, Brazil
bUniversidade Federal do ABC (UFABC), Santo André, Brazil
¢Universidade Federal da Bahia (UFBA), Salvador, Brazil

Abstract

This paper presents a maximum power point tracking (MPPT) algorithm based on the
Monod equation for photovoltaic (PV) systems with DC regulation. This equation is ap-
plied to estimate the power output for each current output of PV generator. The proposed
MPPT permits to quickly estimate the required duty-cycle by the step-up converter that
is associated with the provided maximum power from the generator. The new MPPT al-
gorithm has a lower implementation complexity and with a lower computatidiaite
which is important to implement using less expensive controllers and low cost processor.
The proposed algorithm is tested in a PV system composed by solar module that emu-
lates of PV generator and which the input voltage is regulated by a push-pull converter,
supplying a DC load. The experimental results demonstrate that use of the Monod equa-
tion improves the dynamics of the PV system and find the maximum value of power for
conditions of low irradiance unlike other methodologies.
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1. Introduction

In recent years, the PV systems has called attention from several research groups, with
the aim of improving the conversiorfeiency of solar energy to electric energy [1, 2].
The dficiency of the energy conversion from the source and delivered to the load is a
paramount issue associated to the any renewable source as PV systems. In this way, it is
very important to develop methods to ensure the maximum power is obtained from the PV
cells. Hence, this is reached by employing the maximum power point tracking (MPPT)
methods in conjunction with the DC regulation stage or together with the inverter control
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