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Table 1  Parameter range of solar cell module
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Table 2 Practical measurement of voltage and current of

solar cell module

Wit VIV I/A Wit VIV I/A

52]l 52l
1 0.1248 1.0315 14 13.6983 0.8075
2 1.8093 1.0300 15 14.2221 0.7265
3 3.3511 1.0260 16 14.6995 0.6345
4 4.7622  1.0220 17 15.1346 0.5345
5 6.0538 1.0180 18 15.5311 0.4275
6 7.2364  1.0155 19 15.8929 0.3185
7 83189  1.0140 || 20  16.2229 0.2085
8 9.3097 1.0100 | 21  16.5241 0.1010
9 10.2163 1.0035 22 16.7987 -0.0080
10 11.0449 09880 | 23  17.0499 -0.1110
11 11.8018  0.9630 | 24  17.2793 -0.2090
12 124929  0.9255 25  17.4885 -0.3030
13 13.1231 0.8725 | — — —
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Table 3 Comparison of ABC algorithm and other algorithms

KER7R CARO Newton CPSO PS SA ABC

IJA 1.03185 1.0318 1.0286 1.0313 1.0331 1.0308
L/pA 3.28401 3.2875 8.3010 3.1756 3.6642 3.2431
R/Q 1.20556 1.2057 1.0755 1.2053 1.1989 1.2091
R./Q 841.3213 555.5556 1850.1000 714.2857 833.3330 924.9558
n 48.40363 48.4500 52.2430 48.2889 48.8211 48.3513
RMSE 0.002427 0.7805 0.0035 0.0118 0.0027 0.002412

x4 HEERESZREREIRE

Table 4  Error of calculation current and actual current

IAE
A PS ik Newton £ SA Ik CAROH % CPSOFi: ABCHIE
1.0315 0.00220 0.00213 0.00006 0.00129 0.00358 0.0022
1.0300 0.00378 0.00303 0.00064 0.00178 0.00303 0.0024
1.0260 0.00265 0.00127 0.00141 0.00049 0.00001 0.0003
1.0220 0.00141 0.00056 0.00349 0.00250 0.00294 0.0020
1.0180 0.00024 0.00226 0.00541 0.00257 0.00552 0.0041
1.0155 0.00101 0.00199 0.00529 0.00370 0.00582 0.0042
1.0140 0.00388 0.00042 0.00296 0.00215 0.00360 0.0021
1.0100 0.00642 0.00253 0.00083 0.00094 0.00123 0.0003
1.0035 0.01032 0.00602 0.00282 0.00379 0.00296 0.0030
0.9880 0.01126 0.00660 0.00370 0.00435 0.00459 0.0034
0.9630 0.01145 0.00650 0.00403 0.00411 0.00563 0.0032
0.9255 0.01059 0.00544 0.00350 0.00275 0.00545 0.0023
0.8725 0.00756 0.00235 0.00100 0.00081 0.00287 0.0003
0.8075 0.00742 0.00231 0.00152 0.00084 0.00225 0.0001
0.7265 0.00471 0.00012 0.00044 0.00107 0.00102 0.0017
0.6345 0.00309 0.00125 0.00122 0.00136 0.00353 0.0021
0.5345 0.00307 0.00062 0.00036 0.00129 0.00474 0.0012
0.4275 0.00173 0.00115 0.00080 0.00158 0.00647 0.0013
0.3185 0.00234 0.00039 0.00074 0.00027 0.00634 0.0000
0.2085 0.00255 0.00161 0.00189 0.00077 0.00586 0.0008
0.1010 0.00505 0.00521 0.00534 0.00124 0.00351 0.0028
-0.0080 0.00067 0.00056 0.00059 0.00045 0.00503 0.0003
-0.1110 0.00228 0.00005 0.00006 0.00042 0.00376 0.0000
-0.2090 0.00319 0.00024 0.00000 0.00048 0.00172 0.0001
-0.3030 0.00675 0.00227 0.00262 0.00091 0.00063 0.0011
BIAE 0.05610 0.05688 0.05072 0.04197 0.09209 0.0413

L AE—H IR
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APPLICATION OF BEE COLONY ALGORITHM IN PARAMETER
IDENTIFICATION OF SOLAR CELL MODULE

Jian Xianzhong', Wu Mingwei', Xiao Erliang', Jiang Guanxiang®, Cai Liumei’, Zheng Zhaoping’
(1. School of Optical-Electrical and Computer Engineering , University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Shanghai SUPORE Instruments Co., Ltd., Shanghai 200444, China)

Abstract: In view of the low identification precision of the parameters of the solar cell module, this paper presents a
method of parameter identification based on the bee colony algorithm. The model of solar cell module is the
interconnection of solar cells in series or/and parallel configuration, in which the parameters range of the solar modules
are determined, and the parameters of the battery components are identified by the proposed algorithm. In the bee colony
algorithm, different bees use different types of paths to modify their position, thus avoiding prematurely convergence to
local optimal solution, getting the optimal solution for the global search. Experimental result shows that the root mean
square error (RMSE) for the identification on the bee colony optimization algorithm is 0.00241, total current error within
0.0413 (25 groups measured current) , obviously superior to the chaotic asexual propagation algorithm, chaotic particle
swarm algorithm, pattern search algorithm, simulated annealing algorithm, providing a new method for parameter
identification of solar cell module.

Keywords: PV module; parameter identification; artificial bee colony algorithm; RMSE





