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Abstract

The power-voltage (PV) characteristic of a photovoltaic (PV) string has multiple local maxima under partial

shading conditions (PSCs). Maximum power point tracking (MPPT) control needs both accuracy and fast speed.

However, due to the trade-off between accuracy and tracking speed, MPPT methods that complement them are not yet

complete. Another issue is the inability to detect changes in the high-voltage side local maxima when operating at the

low-voltage side maximum power point. This study proposes an MPPT method based on a system with current sensors

in each module. This proposed method can detect individual short-circuit currents and estimate the maximum power

point quickly and accurately, furthermore respond to changes in all power points. Through simulations, the MPPT

method is compared with the conventional method (scan method) in terms of tracking time and accuracy.
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Fig. 1 Equivalent circuit of a cell string in PV module
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Fig. 2 I-V and P-V characteristics of PV Module
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Fig. 3 I-V characteristic with solar insolation change
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Fig. 5 Two PV Module in series under PSC
(a) Current Pass when Vg, < Vspp (b) when Vg > Vgpp
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Fig. 7 Perturbation and Observation (P&O) method
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Fig. 10 Photovoltaic system

Table 1 Parameters of PV System

[ Converter]
Switching frequency fs 10kHz
Inductance L 4mH
. Cy 200uF
Capacitance c, SO0UF
[PV Module)
Saturation current Iy 5.19x10°A
Series resistance R 0.0005Q
Shunt resistance R, 1000 ©2
Series cells Ny 36
Thermal voltage vy 26mV
Ideal coefficient A 2.03
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Fig. 11 Tracking Performance of Proposed method and Scan method under changes in solar Insolation from PSC, to PSC; ((a), (c))

and from PSC; to PSC, ((b), (d))
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