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Locate and shrink method for PV maximum power point tracking in partial shading conditions
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Abstract: Photovoltaic maximum power point tracking is an important way of improving photovoltaic power generation
efficiency. In partial shading conditions, the characteristic curve of a photovoltaic array has multiple peaks, and it is easy
for the conventional algorithm to fall into a local optimum. How to find the global maximum power point (GMPP) in
partial shading conditions is crucial. In this paper, a locate and shrink algorithm (LSA) is proposed. This applies the
concept of boundary shrinkage to gradually shrink the two boundary points to the GMPP. The first stage of the LSA
proposes a peak location method that the duty cycle range of the main peaks can be located by adaptive sampling
combined with the I-V characteristic curve. The peak location method can be combined with other unimodal algorithms
and has strong ability to expand. In the second stage, a shrinkage method based on a three-point criterion is proposed. This
can quickly find the peak point in the range of one single peak via shrinking boundaries and has strong environmental
adaptability. Both simulations and experiments are performed for the LSA and several other algorithms. The results show
that the LSA has obvious advantages in tracking speed, tracking efficiency and steady-state oscillation.
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Fig. 3 Photovoltaic characteristic curve
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Table 4 Simulation results under PSCs of different K;

K BRERRS[)/s  HE B BUREER RS BRERREIE/%
10 0.24 0.19 99.74
50 0.32 0.24 99.74
100 0.39 0.32 99.74
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Table 5 Simulation results under PSCs of different Ky

Ky BRERRS()/s AP BUREER RS BRERREIE/%
1 0.34 0.14 99.74

3 0.32 0.24 99.74

5 0.44 0.38 99.74
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Table 6 Simulation results under PSCs of different K

Kp BRERRS (/s B BURESN s BRERRSE/%
0.01 0.61 0.24 99.80
0.04 0.32 0.24 99.74
0.07 0.24 0.24 97.36
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EREERAER 7 AT
xR 7 EEAEEGT LSA SEMEALRMNTIN S,
Table 7 Experimental results of LSA compared
with other algorithms under PSCs

GRS PRI [A]/s FREFHEE/% ARG
LSA 33 99.47 7
PSO 68 98.38 /N
cs 52 99.40 N
ACO 77 99.45 N
BOA 50 99.28 /N
P&O1 48 99.37 7
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