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Abstract

For the purpose of photovoltaic arrays fault detection, an adaptive RBF neural network algorithm

EIREE .

SCESG| A AR, R, R, T, ER. BT EER RBF A M DG REESI IR T VAD]. SRS
J%11, 2026, 15(1): 81-87. DOI: 10.12677/dsc.2026.151008


https://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2026.151008
https://doi.org/10.12677/dsc.2026.151008
https://www.hanspub.org/

i 45

based on overall error is designed in this paper. The learning rate and momentum factor are ad-
justed adaptively according to the overall error size relationship obtained from the last two training
sessions of neural network. So, the learning course of neural network has clear directionality, and
the learning efficiency of neural network is improved greatly. The adaptive RBF neural network
based on overall error was used in photovoltaic array fault detection. A photovoltaic array model
was built and fault data was obtained based on simulink firstly, and then fault detection experi-
ments were conducted. The simulation results show that the fault detection method based on adap-
tive RBF neural network can achieve efficient and accurate detection of photovoltaic array faults.
The detection method has good application value.
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Figure 1. 3 x 3 Photovoltaic array simulation model
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Table 2. Partial training sample data of RBF neural network (Part)
7% 2. RBF M%) R BIRER D)
. RBF ¥ £5 A T RBF mgﬁgﬁ%gﬁ
Unp (V) Lmp (A) Uee (V) Isc (A)
1 35.8 1.98 432 2.14 EH 000
2 34.6 1.94 425 1.98 EH 000
3 17.5 1.96 22.6 2.49 % 0 0 1
4 18.3 2.05 23.5 2.52 Ji i 0 0 1
5 358 1.25 42.3 1.45 FFi% 010
6 36.5 1.33 42.6 1.49 TFi% 010
7 343 0.95 42.7 1.62 X4 01 1
8 34.7 0.93 42.9 1.67 e 0 1 1
9 34.6 0.76 40.5 1.86 F 2 1 4 1 00
10 34.4 0.72 412 1.82 9] 5 1 00
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Table 3. Detection sample data of RBF neural network
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Figure 2. RBF neural network structure for photovoltaic array fault detection
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Table 4. Training time of neural network
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Figure 3. The convergence curve of neural networks
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Table 5. Detection results of adaptive RBF neural network
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