#=H 25 p M

55 40 B3 8 ) Vol. 40 No. 8
2023 48 H Control Theory & Applications Aug. 2023

T AR E AL HIR K IR 22 i MPPT 2 i SR

O, HERE, B 8, R, I
(FER BEbaER, IR KD 410000)

TR ZOUIRFEIE R BRI 2 AT I, A% G fe KD B BRI2 11 SRS 2 [ N Jm i i R 8, BRI IR R e
LR, MR RAZ R, A SCHR 7 — b3 T Ot 28 1 10 A B35 ) i K T 6 e B B SRS . 2% SRS 6 286 T DL AL SRR 1
SR L, B TR RBESVRAE SR Y 13T A0 26, DN H I 57 6 T I AR, 9 K SE R WS SO FE s [, 5N
T Lévy WAT SRS DUAL SIS SIHE I, - TS BB LI R BE 0, b — P d i T Sk I B . 07 UM S0 25 SRR W,
RIS B R B Bl FE LB BRRE I, 752G IR R 2 REPRIEE R Bl K DD 5, A R FOLIR R G A

REIA): JBIRA L KT RO ER; SRR Lévy WAT; R b 5%

SIAMR: #a, DI, M, 5. T ok 2 v A S A 06 AR 22 VEMPPTH fill M. 42 i B 18 5 N2, 2023,
40(8): 1440 — 1448

DOI: 10.7641/CTA.2022.11268

An improved slime mould algorithm based MPPT strategy for
multi-peak photovoltaic system

DONG Mi, HU Jia-sheng, YANG Jianf, SONG Dong-ran, WAN Jiang-hu
(The College of Automation, Central South University, Changsha Hunan 410000, China)

Abstract: When the photovoltaic array is under partial shading condition, the traditional maximum power point tracking
strategy is easy to fall into the local optimal solution and reduce power generation efficiency of the photovoltaic system.
In order to solve this problem, a maximum power point tracking strategy based on the improved slime mould algorithm is
proposed in this paper. The algorithm changes the boundary conditions of slime mould optimization algorithm based on the
characteristics of photovoltaic array, which improves the tracking speed of the algorithm. Meanwhile it used the Lévy flight
to improve the convergence criterion of slime mould optimization algorithm, which can improve the random search ability
of the algorithm, and further improve the tracking speed of the algorithm. The simulation and experimental results show
that the proposed strategy has quickly tracking speed and tracking accuracy, and can quickly track the maximum power
point under various lighting conditions and effectively improve the power generation efficiency of the photovoltaic system.
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Fig. 1 Structure diagram of photovoltaic cell
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Table 1 Parameters of photovoltaic module under STC
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Fig. 2 Structure diagram of 3 x 3 photovoltaic array

3000 T T 50

{40
2000

T

130

/
I/A

1000 1%

T

T=25C
110

0 1 1
0 50 100 150

U/v
K 3 PSC RYGIREESIIT-URIP-Ut it i 2%

Fig. 3 I-U and P-U characteristic curve of the photovoltaic

array under PSC
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varying shadow condition
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Fig. 10 Photovoltaic experimental platform
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Table 6 Parameters of photovoltaic module under STC

P/W 2276W‘

VLW* i wi gyl iy w\w M

kb g oA

24 LT
T HEUoe 315V
S HIL e 25A
B ARTIZE Prp 30 W
WEAE L U 185V
UEEAE FELIAE T 15A
SEIG 4y AITE T RA S 26 AE FIPSC A F T 131 4T, Jetk

FESIEIX PR A T B4 P-U h 2 4 B 11 TR. K
2T P&OMISMATLERDCAR RGHEIX A2 T
o U RN BIE 2 Al B 12-13 PR, A
FEATEIAUE 5 R < 10k A R &

300 x x x
—sTC (553,2472) T=25C
250 F PSC B
(66.2, 199.3)
200 F .
3
Z 150 (45.2,169.2) .
q,
100 .
50 .
0 1 1 1 1
0 20 40 60 80 100
U/vV

B 11 SEREESICE PRI IER A T O P-U 25

Fig. 11 Output P-U curve of PV array under two illumination

conditions
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Fig. 12 Output waveform of PV system without shadow
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Fig. 13 Output waveform of PV system under PSC
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