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Fig. 1 Schematic of two diode model
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Fig. 2 Flowchart for firework algorithm
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Table 1  Electrical characteristics of solar modules by

manufacturer’s datasheet at SRC
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Table 2 Extracted model parameter values employing FWA
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Fig.3  Comparison of I-V characteristics between

datesheet and FWA
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Table 3 Computation of /EA and RE values of FWA, GA and PSO

L EEREdE(EXP) JHAES L (FWA) BHEF(GA) TR (PSO)
e VIV I/A LJA  IAE/A RE LJA  TAE/A RE LJA  IAE/A RE
1 0.000  8.198 8207  0.008  0.001 8216  0.001  0.001 8213 0.015  0.001
2 2027  8.156 8.195  0.039  0.004 8216  0.021  0.003 8213  0.036  0.002
3 3.016  8.156 8.183  0.027  0.005 8.197  0.014  0.002 8202  0.058  0.002
4 4.004 8.145 8.171  0.026  0.003 8.197  0.026  0.003 8.191  0.046  0.002
5 5241  8.134 8.159  0.025  0.003 8.187  0.028  0.003 8.191  0.046  0.004
6 7.020  8.124 8.147  0.023  0.003 8.177  0.031  0.003 8.169  0.056  0.003
7 8.107 8.113 8.123  0.011  0.003 8.177  0.053  0.004 8.169  0.045  0.006
8 12013 8.092 8.100  0.009  0.001 8.148  0.048  0.007 8.147  0.056  0.006
9 13.991  8.061 8076  0.017  0.001 8.138  0.062  0.006 8.136  0.055  0.007
10 16.017  8.049 8053  0.004  0.001 8.119  0.067  0.008 8.124  0.055  0.009

VSR HUTS 5 LS AL 5 Lo— TS LU s A E— S0 5 TS W ) 45 0T DR 22 5 RE— S5 5 TS WL A AR R 2%

WesiE

0.010
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001
0.000

0

—(1)GA
— (2)FWA
—(3)PSO

L

ARV

100 200 300 400 500 600 700 800 900 1000

K4 MERIL(FWA) JRIEFIL(GA) R THE
i (PSO) s 2%
Fig. 4 Convergence curve for FWA, GA and PSO

4 4 i

B A B e b ASE RS 2 MO IBORS 0 A e 19y T A, B
HH R T AR SR B S RO D7 B R IR R AR
SR HEAT R B 2 8090 Uy B W SG8 RE PR I i) e %
A 7 1 K ) 2o RS R A T R A A
KB AL B4 1-P Rt 2 o 5 1% e e A% B0k FDkE
FESLTLAR LU, A0 AL 5505 BE SN W 2t 4005 1 O H Hi el
(1 P-V R il 22, AT 5T 25 28 X0 K BH f Tt AR 48 1 R Al
K PR I A B B 45 4 3 DA b MPPT 45 7 1T A B 22



24 N - 41%
. design of the optical multi-function detector[J]. Acta
[%%il—ﬁk] photonica sinica, 2013, 42(12): 1507-1513.

(1] BeIK, R A RER AR S e [) ). [8) KASHIF I, ZAINAL H. An improved two-diode
KBHBEZE4R , 2012, 33(1): 18-23. photovoltaic model for PV system [J]. Solar energy
ZHAO ] F, JIANG J G. Study on the intelligent solar materials & solar cells,2011, 95: 586-594.
cells simulation System[ﬂ. Acta energiae solaris sinica, (9] HEJRI M, MOKHTARI H, AZIZIAN A R, et al. On
2012, 33(1): 18-23. the parameter extraction of five-earameter double-diode

[2]  CHENY Y, WANG Y B, ZHANG Y S. Crustal velocity model of photovoltaic cells and models [J]. IEEE journal
structure of central Gansu province from regional of photovoltaic cells and models, 2014, 4(3): 915-923.
seismic waveform inversion using firework algorithm [J]. [10] DEBKALPA G V, SHANKAR C V. Parametric
Earthquake science, 2017, 30(2): 81-89. optimization of ultrasonic machining process using

[3] E¥E, 104, K, 2 BCKBHRE R g 25k gravitational search and fireworks algorithms[J]. AIN
LR S BRI ). TR 2015, 36(4). shams engineering journal, 2015, 6(1): 315321,
865-870. [11] YES G,MA HP, XUS, et al. An effective fireworks
LYU H, DAI J M, SHENG F, et al. Equivalent circuit algorithm  for  warehouse- scheduling ~ problem [J].
modeling and parameters extraction of concentrator PV Transactions of the institute of measurement and
module[]]. Acta energiae solaris sinica, 2015, 36(4) : control, 2017, 39(1): 75-85.

865-870. [12] ok, . BT LSk m R D A R ER [V ). 45

(4] ARifgYE, so300R. BT 2 S MO SRR 1 B He b il A2, 2012, 19(4): 570-573.

AREIFELT]. Bl2emist, 2014, 32(1): 66-72. GAO L, TAN W. Maximum power point tracking of solar
REN H Y, SHI A N. Study the evolution of solar cell cells based on genetic algorithm[]]. Control engineering
technology with a multiagent genetic algorithm[ ] ]. Study of China, 2012, 19(4): 570-573.

in science of science, 2014, 32(1): 66-72. [13] SARAVANAN B, KUMAR C, KOTHARI D P. A

[5] F&PE, W, By, & 3T q5E IR R 75 solution to unit commitment problem using fire works
B AR L B S R (7] R TR AR R, algorithm [J]. International journal of electrical power
2014, 29(9): 245-252. and energy systems, 2016, 77(1): 221-227.

(]  CHENG Z, DONG M N, YANG T K. et al. Extraction (141 ALAM D F, YOUSRI D A, ETEIBA M B. Flower
of solar cell model parameters based on self- adaptive pollination ~ algorithm based solar PV  parameter
chaos particles swarm optimization algorithm [J]. estimation [ J]. Energy convers, 2015, 101(4): 410-
Transactions of China Electrotechnical Society, 2014, 422.

29(9): 245-252. [15] ISHAQUE K, KASHIF Z, SALAM H, et al. Simple,

[6] MOHAMED I A, KOWSALYA M. A new power system fast and accurate two-diode model for photovoltaic
reconfiguration scheme for power loss minimization and modules [J]. Solar energy materials and solar cells,
voltage profile enhancement using Fireworks Algorithm 2011, 95(1): 586-594.

[J]. International journal of electrical power and energy [16] VIJAY K, JITENDER K C, DINESH K. Optimal choice
systems, 2014, 65(1): 312-318. of parameters for fireworks algorithm[J]. Procedia

(7] NIU J, WANG J S, AN Z Y, et al. Optical system computer science, 2015, 70(2) : 334-340.



419 TR A MRS A R B A — R B I SO ) B 25

APPLICATION OF FIREWORKS ALGORITHM IN PARAMETER
IDENTIFICATION OF SOLAR CELL
DOUBLE-DIODE MODEL

Jian Xianzhong, Hao Liao
(College of Electrical Engineering , University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract: In order to improve the accuracy of parameter identification of photo, voltaic cell four, parameter double, diode
model, a new parameter identification method is proposed based on fireworks algorithm in this paper. The algorithm
simulates the fireworks explosion process and makes a partial optimization in the condition range. The optimal sparks are
selected to complete the next iteration, which will gradually search the entire solution space until the optimal solution is
found to meet the conditions. Using dual, crystal silicon KC200GT solar cells test data as verification , the average absolute
error of the fireworks algorithm is only 0.0152, and it is 0.3548 and 0.2374 when genetic algorithm and particle swarm
algorithm is used respectively. The simulation results and the data analysis verifies the feasibility of the fireworks algorithm
and show that the fireworks algorithm is obviously superior to the genetic algorithm and the particle swarm algorithm, which
provides a new idea for the parameter identification of photo, voltaic cells.

Keywords: solar cell; parameter identification; local search; double-diode model; fireworks algorithm



