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A Novel Maximum Power Point Tracking Algorithm
Considering the partially shaded in PV generating system
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Abstract

The maximum power point tracking(MPPT) is important part pf PV generating system, because of nonlinear
characteristic of PV array. Many MPPT algorithms have been developed and proposed, but partially shaded in PV
generating system, these algorithms can not track maximum power point. This paper explains the partially shaded
conditions in the PV generating system and describes a novel new MPPT algorithm. To verify the proposed novel
algorithm, PSIM simulation tool is used in this paper, and proper 3kW PV module modeling is made. As a result,
the right maximum power point(MPP) of PV PCS can be tracked directly under shading effect for any mismatched
condition in solar array.

Keywords @ H %3 AHE PV PCS), Hdd&d 3 FF(MPPT), 2¥A < 3 (partially shaded),
294 48 (mismatched condition)
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Fig. 1 Equivalent circuit of solar cell
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Table. 1 3kW PV array specification

Power 3kW(250W module 6(serial) x 2(parallel)
Vop 320V
Ish 126A
Temperature 25T
a +0.04(Temperature coefficient of Ig,)
B -0.30(Temperature coefficient of V)
Power_0 Powar_1 L : Power_3
¢ | Power(P)
2800
2000
1000
o |
- |
-
. i |
o 00 00 400
Voltage(V)
(a) PV curve under changing temperature
Pawer_0 Pawer_1 w_ Powar_d . .
%00 | Power(P) 1kW/m’
00 | 0.8KW/m®
.’f"'\\
s / 0.6kW/m?
1800 | h
0.4kW/m’ \
000 | P I'ul
0.2kW/m’ |
Ll | 1
1
1
| L
e 100 mo na a0
Voltage(V)

(b) PV curve under changing irradiation

Fig. 2 The Characteristic of the solar cell due to changed
temperature or irradiance
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Fig. 3 The characteristic of mismatched PV
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Fig. 4 Flow Chart of derivative MPPT algorithm
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Fig. 7 Flow Chart of proposed MPPT algorithm
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Fig. 8 The circuit of 3kW PV module and Boost Converter
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Table. 3 Boost Converter parameter

L 1mH
Clinput) 1,000uF
Cloutput) 2,400ulF
switching frequency 18kHz
MPPT frequency 1kHz
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Fig. 9 P-V Characteristic of the normal and mismatch
PV modules
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