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Abstract

To address the multi-peak nature of the P-V curve of a photovoltaic array, this paper constructs a model
of multiple groups of series-connected photovoltaic cells and analyzes their nonlinear behavior using

CHERERE

WESIH: BT, Tokd, skE, WISy, MEst, AR, TSt ARSI E T ER MPPT BERIRF R[]
THEHLR 5 M, 2025, 15(10): 306-317. DOI: 10.12677/csa.2025.1510270


https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2025.1510270
https://doi.org/10.12677/csa.2025.1510270
https://www.hanspub.org/

O

the perturbation-observation method. To overcome the problem of traditional maximum power point
tracking (MPPT) algorithms being prone to local extrema, a global MPPT strategy based on an im-
proved particle swarm optimization (PSO) algorithm is proposed. This algorithm improves search ef-
ficiency and tracking accuracy by optimizing the initial particle distribution, dynamically adjusting in-
ertia weights, and incorporating a restart mechanism upon power changes. Experimental results
demonstrate that this approach can achieve rapid and accurate maximum power point tracking under
multi-peak conditions, outperforming traditional MPPT algorithms.
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Figure 1. Multi-peak simulation model
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Figure 2. Output characteristics under partial shading
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Figure 3. Perturbation observation method landing at the third extreme point
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Figure 4. Perturbation observation method landing at the second extreme point
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Figure 5. Particle swarm optimization algorithm flowchart
B 5. KFEEERIZE

DOI: 10.12677/csa.2025.1510270 310 THEAURF 5 R


https://doi.org/10.12677/csa.2025.1510270

O

(8) AT co M cor I R IIRL T X A BALE poest M4 R A Goest FIIRAIFESE, SEMIIE D

K SIS
(5) WFEA: T BRGIR T RO BT, b7 1k H A R B SO B i, SR R R
4

(6) fEALAMEN: 3 F I 28 R R A OB OGRS, e/ NRZERS L AE, 76 AR gk FZ 5 45 R

i

4. BTHREN TR MPPT BA T

FET R B EE R, IR GO R R T2 SR ER(MPPT) e i, A e & 12 T45 1 PSO 1y
—4E MPPT 51k,
TGRS B R D& i A Ry —4E TN, SRR — 4Bk T REER RN AT . e, A3(3)
H@) 5 N:
Au (t+1) =w-Au, (t) +cr, (t [pu }+c2r2 [g ] 3)
U, (t+1)=U; (t)+Auij (t+1) 4)

Horr, AuRORHERIER, W RNRLCFREE U R TAER R, XRRF A E

SRIM, EHENFARAE PSO F MPPT w1, [RIAUERL A BRENL, 5 FEBEAFEN RS g%
WA, SE5ERTSCATIA P-V KR, ASCRER T B TARHE PSO (2 IEH MPPT 5%, BrHSHun& 1 B
7No

PAKE 1 Fs 3 ERIOGARARBEZI AR ARt G, b i 20 B S URSIGER B, AR SCIEEX 6 A1 2H o
TR N RHILER T RESBIAN RERAE, R XBEYPIMG 0 H N : 72X A0, 22]. [22, 44]F0[44,
Vocl#&BENL AR 2 ANKiF, I rand B EON I T [-10, 10156 Bl 4 (9046 B, TG 5548 2R 2 FEE,
BRI/ FEE S YRtk as A 6 Fio.

WA TE G , R R EEE NIRRT By, TR IRECH 20 k. ARAE I 5, A5 T
P PSO (1) MPPT SyEAE A0 IR Hh AT LR 25 3R

(1) THEARRASRLT 1 F L A T2 O ) 5

(2) 537 s F A e B H A AR AR 5

(3) LLERATA LT I SRR, TR A SR A AR s

(4) FIAAXE)E @) EH AR 1R S T A f %

(5) 3 AT 5 it oo T R i

T ZAEH, AIE MATLAB 355 7 Simulink {7 BLEERY, JEga's S sR¥isith, X 7 Al 8
JE7R T 6 MR IR R RS KR AN S, R R T RNk R, AR A R A

Table 1. Standard particle swarm MPPT algorithm parameter table
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Figure 6. Initialization of particles in standard particle swarm MPPT
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Figure 9. Convergence process of standard particle swarm MPPT
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Figure 10. Effectiveness of standard particle swarm MPPT
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Figure 11. Particle Initialization in Improved Particle Swarm MPPT
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Figure 12. Convergence process of improved particle swarm MPPT
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