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Abstract

Photovoltaic (PV) power generation systems are susceptible to interference from a variety of fac-
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tors, such as weather conditions, shading effects, and pollutants, which affect the power genera-
tion efficiency, stability, maintenance costs, and aesthetics of PV power generation systems in real
life. The P-U curve of PV power generation system output is single peaked under ideal conditions,
when the PV module is under light shading, the P-U curve of PV power generation system output
will have multiple peak points. In this case, the maximum power point tracking (MPP) changes
from single-peak seeking to multi-peak seeking, which reduces the power generation efficiency of
the PV system. Based on the existing algorithms, this paper proposes a golden jackal optimization
(GJO) algorithm to improve the efficiency of PV power generation.
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Figure 1. Sin-Cos chaotic mapping diagrams
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Figure 2. P-t output characteristic curve
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Table 1. Output parameter
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Figure 3. P-t output characteristic curve
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Figure 4. P-t output characteristic curve
4. P-t 4 M R 2
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Figure 5. P-t output characteristic curve
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GJO 0.51 7249 97.13
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P-GJO 1.44 8099 99.96

(3) 7E 2 2 3 WFIEMSIIT ], H K ThZ LA K BRER R Ik 8 Fivi .

Wi E 6. £ 7 % 8 M

(@) 7£ 0 2 1 #0, P-GJO BHILAHLL GIO HiA LU FHRTF: BNER AR B3k 1 2.15%, USIoR /&% Hig
& 1 0.05s; FEfEE B3RS T 160 W.

(b) £ 1 2|2 %, P-GIO HiEAMHLL GIO HiEA LU EREFSE Foem 17 0.5%, WSS Higm

DOI: 10.12677/mos.2024.133321 3533 e RSE TR


https://doi.org/10.12677/mos.2024.133321

Ui, FLAHI

7 0.05s; FEREE LI T 41W.

Table 8. Output parameter

8. HHBH
Sk R SKINT 171] (s) FRINR (W) SR R (%)
GJO 251 4996 95.89
P-GJO 2.48 5199 99.79

(c) £ 2 2| 3>, P-GJO HILAHLL GIO LA LU FHeSt: BRERNCE B3m 1 3.9%, WSUs R Figm
7 0.03s; FERAE FHESE T 203 W
R LRTR, TERRRSARS, ARSI P-GIO BAUNSIGHE P, FREFRCR AL BB E .

5. &g

X P-GJO HiEA GIO BLyk UGS « i Hi A B KB HE T 2 0 DL R B RS A P 3R AT e A L e . &5 1
WA GJO BIEANR K B ARG TR TITH, FEIRIE T P-GIO HyEM L GIO &k, BB FM sl
HIE . EEERERCR, EAMOCIRAME IR MR .

Sk

[1]1 REFR, KW@, KEGER K BEARRRIVR SR 5[], X4, 2024(1): 31-34+131.

[2] Eflmsm. BraedEn s R i ] R Dk &5 Fi{E B4k, 2023, 13(12): 256-257+260.

[3] Belhimer, S., Haddadi, M., Mellit, A. (2018) Design of a Quadratic Boost Converter for a Standalone PV System
Based on INC MPPT Algorithm. Springer, Singapore, 447-453. https://doi.org/10.1007/978-981-13-1405-6_53

[4] Ram, J.P. and Rajasekar, N. (2016) A Novel Flower Pollination Based Global Maximum Power Point Method for Solar
Maximum Power Point Tracking. IEEE Transactions on Power Electronics, 32, 8486-8499.
https://doi.org/10.1109/TPEL.2016.2645449

[5] Makhloufi, S. and Mekhilef, S. (2021) Logarithmic PSO Based Global/Local Maximum Power Point Tracker for Par-
tially Shaded Photovoltaic Systems. IEEE Journal of Emerging and Selected Topics in Power Electronics, 10, 375-386.
https://doi.org/10.1109/JESTPE.2021.3073058

[6] ARfELL, AT, B K, & T OOl E RStk MPPT BEAC[J]. HJJHFHIR, 2023, 57(12): 61-64+67.

(71 #i. BT S LSTM Fha k2 i e % B h R B 7E[D]: [l 2200 C]. m A TLPME R,
2023.

DOI: 10.12677/mos.2024.133321 3534 e RSE TR


https://doi.org/10.12677/mos.2024.133321
https://doi.org/10.1007/978-981-13-1405-6_53
https://doi.org/10.1109/TPEL.2016.2645449
https://doi.org/10.1109/JESTPE.2021.3073058

	改进的金豺优化算法在光伏MPPT中的研究
	摘  要
	关键词
	Improved Golden Jackal Optimization Algorithm in PV MPPT
	Abstract
	Keywords
	1. 引言
	2. 金豺优化算法基本原理
	2.1. 搜索空间模型
	2.2. 搜索猎物(勘探阶段)
	2.3. 包围并攻击猎物(开发阶段)

	3. 金豺优化算法的改进
	3.1. 混沌Sin-Cos映射
	3.2. 调整非线性收敛因子

	4. 算法在MPPT控制中的仿真
	4.1. 光照均匀
	4.2. 局部遮荫
	4.3. 光照突变
	4.4. 光照温度突变

	5. 结论
	参考文献

