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Figure 1 Flowchart of SADE algorithm
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Table 1 Range of parameters to be extracted

o /WM Photowatt-PWP201
' LB UB LB UB
1,/A 0 1 0 2
Ly Jgy T/ pA 0 1 0 50
R/Q 0 0.5 0 2
R,/Q 0 100 0 2 000
n.n,.\n, 1 2 1 50
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Table 2 Comparison of different parameter extraction methods for single diode model
Bk 1/A I,/ pA R./Q R,/Q n RMSE NFEs
cpso™’ 0.760 7 0.400 0 0.035 4 59.012 0 1.503 3 1. 390 OE-03 45 000
IGHS™™ 0.760 8 0.343 5 0.036 1 53.284 5 1.487 4 9.930 6E-04 150 000
ABSO'™! 0.760 8 0.306 2 0.036 6 52.290 3 1.475 8 9.912 4E-04 150 000
JAYA[™ 0.760 8 0.328 1 0.036 4 53.7595 1.481 1 9. 860 3E-03 50 000
MLBSA! 0.760 8 0.3230 0.036 4 53.718 5 1.4812 9. 860 2E-04 50 000
GOTLBOM” 0.760 8 0.3316 0.036 3 54.154 3 1.483 8 9. 874 4E-04 10 000
JADE™ 0.760 8 0.324 4 0.036 4 53.700 8 1.481 6 9. 861 8E-04 10 000
SADE 0.760 8 0.3230 0.036 4 53.718 5 1.4812 9. 860 2E—-04 10 000
®3 VW_HRERBRRSHRWAEHLLE
Table 3 Comparison of different parameter extraction methods for double diode model
Bk 1,/A I,/ pA R./Q R,/Q n, I,/ A n, RMSE NFEs
IGHS 0.760 8 0.976 1 0.0369 56.8368 1.9213 0.167 9 1.428 1  9.863 5E-04 150 000
ABSO 0.760 8 0.267 1 0.036 6 54.6219 1.4651 0.3819 1.9815  9.834 4E-04 150 000
BMO! 0.760 8 0.2111 0.036 8 55.8081 1.4453 0.876 9 2.0000  9.826 2E-04 150 000
CWOA! 0.760 8 0.2415 0.036 7 55.2016 1.4565 0.600 0 1.9899  9.827 2E-04 150 000
IJAYA 0.760 1 0.0050 0.0376 77.8519 1.2186  0.7509 1.6247  9.829 3E-04 50 000
GOTLBO 0.760 8 0.271 7 0.036 6 53.6187 1.466 8 0.2595 1.916 1  9.954 4E-04 20 000
JADE 0.760 8 0.3219 0.0364 53.7117 1.4810 0.002 4 1.6913  9.860 1IE-04 20 000
SADE 0.760 8 0.2260 0.0367 55.4854 1.4510 0.7493 2.0000  9.824 8E-04 20 000
% 4 Photowatt-PWP201 & B R E S EIR A AR L&
Table 4 Comparison of different parameter extraction methods for Photowatt-PWP201
Bk 1,/A I,/ pA R./Q R,/7Q n RMSE NFEs
pste 1.031 3 3.175 6 1.205 3 714.285 7 48.288 9 1. 180 OE-02 NA
SAM 1.033 1 3.664 2 1.198 9 833.3333 48.821 1 2.700 0E-03 NA
CPSO 1.028 6 8.301 0 1.075 5 1 850.100 0 52.243 0 3.500 OE-03 45 000
IJAYA 1.030 2 3.470 3 1.201 6 977.375 2 48.629 8 2.425 1E-03 50 000
MLBSA 1.030 5 3.482 3 1.2013 981.982 3 48.642 8 2.425 1E-03 50 000
GOTLBO 1.030 5 3.499 1 1.200 8 989. 688 9 48.661 1 2.425 1E-03 10 000
JADE 1.030 5 3.481 0 1.201 3 981.157 2 48.641 4 2.425 1E-03 10 000
SADE 1.030 5 3.482 3 1.2013 981.982 4 48.642 8 2.425 1E-03 10 000
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Figure 2 Comparison of single diode model measured

data and simulated data
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Figure 3 Comparison of double diode model measured

data and simulated data
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Parameter Extraction of Photovoltaic Models Based
on Adaptive Differential Evolution Algorithm

LI Shuijia, GONG Wenyin

(School of Computer Science, China University of Geosciences, Wuhan 430074, China)

Abstract; It was vital to fast and accurately extract the parameters of the photovoltaic ( PV) models for the
simulation, evaluation, and control of PV systems. Recently, the use of the intelligent optimization methods for
parameter extraction of PV models attracted increasing attention. However, these methods tended to consume
large computational resources. In order to extract the parameters of the PV models fast and accurately, a novel
adaptive differential evolution algorithm was developed, in which a new mutation strategy was proposed. To
verify the performance of proposed algorithm, the single diode model, the double diode model, and the PV
module are selected as test models. The experimental results showed that proposed algorithm could extract the
parameters of different PV models fast and accurately. Thus, the proposed algorithm could be an efficient alter-
native for parameter extraction of PV models.

Key words: photovoltaic models; parameter extraction; differential evolution



