Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series VVol. (42) No. (1) 2020

Development of a New Model for Cascade Fuzzy Logic
Controller Based on DC-DC Boost Converter to Track the
Maximum Power Point of Photovoltaic Energy Systems

Dr. Imane Dilaneh”

(Received 12 /3 /2019. Accepted 3/2/2020)

O ABSTRACT O

The research presents a new model of a Cascade Fuzzy Logic Controller (CFLC) to
track the Maximum Power Point Tracker (MPPT) for photovoltaic solar PV systems. The
MPPT-CFLC controller proposed to track the MPP, is achieved in two consecutive stages.
In the first stage, the optimum operating voltage (VMPP) is evaluated using the VMPP
Fuzzy Logic Estimator (VMPP-FLE). In the second stage, the duty cycle (D), which is
used to control the DC-DC Boost Converter switching cycle, is determined using a DMPP-
FLC controller. The error resulting from the comparison of the output voltage of VMPP-
FLE and of the PV system, and the resulting error change are the input variables of the
DMPP-FLC, which is used to determine the DMPP. Thus, the efficiency of the
performance of the proposed Cascade controller model depends on the efficiency of the
VMPP-FLE model in assessing the value of VMPP at different atmospheric variations and
on the efficiency of the DMPP-FLC Controller in determining the optimum operating rate.
Thus, this special structure of the MPPT-CFLC controller resulting from the cascade
connection of the two models VMPP-FLE and DMPP-FLC will improve the dynamic
performance of the proposed controller and achieve accuracy in MPP tracking. Thus, the
MPPT-CFLC model proposed in the research is a new and different model of the reference
FLC models, which is based on the simulation of the work of Conventional-tracking
techniques such as Perturb and Observer technique, Incremental conductance technique.
The simulation results performed in the Matlab/Simulink environment demonstrated the
best performance of the proposed controller by improving the dynamic and static response
of the PV system compared with the use of several other Fuzzy Logic and Neuronal
reference models.

Keywords: Cascade Fuzzy Logic Controller, DC-DC Boost Converter, Maximum Power
Point tracker, Conventional-tracking techniques.
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