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Fig.2 TS-DE algorithm flowchart
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Table 2 Parameters of the solar array under standard

working conditions

28 BfH
VIV 53.1
/A 9.73
VgtV 437
L/ A 9.16
PolW 400.29
K, /V-K -0.002 8
K/A-K" 0.000 4
N, 72
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Table 3 Parameters of the PV module model under standard

working conditions
SR n R./Q R,./IQ Ip/A IJA
BUE 1.3 0.262 1158.46 2.51x10° 9.73
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Table 4 measured data during normal operation

Mgk BdERIE V.V LJA PudW  FHE2%
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Fig.8 Measurement error of different photovoltaic modules
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Fig.9 Aging fault wiring diagram
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Table 5 Data of aging failure

HFH/Q  BdRRE VUV LJA PudW

S 4813 729 26021

0.225 SfE 3.71
MiZkPEf 4833 734 27024
S 48.04 731 25895

0.375 SEfE 4.17
MLk PEf 4833 734 27024
SENME 4840 753 277.58

0.625 7.79
MR 4875 758 301.03
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Fig.10 Measured I-V curve under aging fault and /-V curve database
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Fig.11 Shadow occlusion diagram
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Table 6 Data of shadow occlusion failure

&ZxK6

Mgk BdERIE V.V LJIA PV FHEZ/%
S 4591 475 5121
S 69.80
MR 4620 480  169.59
SEMME 4697 745 69.44 a
MZRPEfE 4738 755  269.98 '
S 464 455 4378
S 73.06

MM 46.09 461  162.50

Mgk BdEKRIE V.V LJA P /W HEZ/%

SEIAE 45.88 449  48.65
MM 4604 451 15897

69.39
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Fault diagnosis method of solar cell based on inverse
inference of -V curves

Zhu Qingyun', Liu Fan?, Zeng Wei®
(1.Qinghai Provincial Product Quality Inspection and Testing Institute, Xining 810003, China; 2.School of Electrical
Engineering, Nanchang Institute of Technology, Nanchang 330099, China; 3.State Grid Jiangxi Electric Power
Research Institute, Nanchang 330096, China)

Abstract; In this paper, a fault diagnosis strategy for photovoltaic modules based on I-V curve
inverse method is proposed. This strategy does not need to monitor the surface irradiance and
average temperature of the solar cell in real time. After extracting the model parameters, the I-V
curve library under different irradiance and solar cell temperature is calculated. The open circuit
voltage, short circuit current and maximum power point voltage and current of the photovoltaic
module are measured during operation to determine whether the module is faulty. By building
experimental equipment to simulate typical faults and using this method to judge, the results show
that the method proposed in this paper can effectively monitor the faults of components. Using this
method, a single—board fault monitoring module is developed to realize online fault diagnosis of
photovoltaic modules, which improves the accuracy of fault diagnosis of photovoltaic modules and
the reliability and economy of photovoltaic power station operation.

Keywords: solar cell; parameter identification; maximum power point; inverse derivation of I-V

curve
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