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A Sensorless MPPT Control
Using an Adaptive Neuro—Fuzzy Logic for PV Battery Chargers

Jung-Hyun Kim1, Gwang—Seob Kim1, and Kyo-Beum Lee

Abstract -

In this paper, the sensorless MPPT algorithm is proposed where the performance of varied duty

ratio change has been improved using multi-layer neuro—fuzzy that aligns with neuro—fuzzy based optimized

membership function. Since the change of duty ratio of sensorless MPPT is varied by using the neuro—-fuzzy,

the MPPT response speed is faster than the convectional method and is able to reduce the steady-state ripple.

The neuro fuzzy controller has the response characteristics which is superior to the existing fuzzy controller,

because of the usage of the optimal width of the fuzzy membership function. The effectiveness of the proposed

method has been verified by simulations and experimental results.

Keywords: photovoltaic (PV), neuro—fuzzy, sensorless, maximum power point tracking (MPPT), battery charger,

renewable energy, variable step size
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Table 1 The fuzzy logic rule

Al

AD NB [NM | NS | Z | PS |PM | PB

NB | PB |PM | PS| Z | NS |NM| NB

NM | PM | PM | PS | Z | NS |NM | NM

4 NM | NS | NS | Z | PS | PS |PM

PM [NM |NM | NS | Z | PS | PM | PM

PB [ NB|NM|NS | Z | PS |PM | PB
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Table 2 The parameters of the solar cell and the

buck converter

Parameter Value
Maximum power (Pmax) 152 [W]
Maximum power point
voltage (Vi) 86 [V]
Maximum power point 184 [A]
current (Tmpp)
Open circuit voltage 105 [V]
Temperature 25 [TC]
L1 120 [uH]
C1 1980 [uF]
C2 940 [uF]
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Fig. 26 The PV simulator
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