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Research on the prediction model of temperature and humidity in the ring main
unit based on nonlinear coupling method
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Abstract: The working environment of the ring main unit (RMU) in large solar photovoltaic power plants is
complex and variable, faced with harsh environments such as temperature differences and humidity, it is
extremely easy to cause operational failures of the ring grid cabinet, which seriously affects the safe and stable
connection of solar photovoltaic to transmission lines. Based on the measured temperature and humidity data
inside the RMU, utilizing the advantages of ARIMA and RBF model in linear and nonlinear data processing, a
temperature and humidity prediction model with ARIMA-RBF weight combination is constructed to dynamically
predict the temperature and humidity inside the RMU. The dynamic prediction of temperature and humidity in the
actual loop cabinet of a photovoltaic power station is carried out. The prediction results show that, compared with
the single model, the ARMI-RBF weight combination model has higher prediction accuracy and better stability.
The combined model gives full play to the processing ability of a single model for different characteristics of data
through appropriate weighting strategies, and can better evaluate the temperature and humidity state inside the
RMU. It can provide a reference for the establishment of a more universal prediction model, and help to reduce
the failure caused by long-term operation of the ring cabinet under ultra-mild and humid environment.
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Fig.1 The predicted temperature and humidity of different
sample sets using ARIMA model
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Tab.1 Statistical results of errors in temperature and humidity prediction based on different sample sets using ARIMA model

R FEAGERHU HRLE omael C Omape/% Jrmse/ C
25 ARIMA(0,1,1)(L 1, 1)z 111 2.88 142
20 ARIMA(0,1,1)(L,1,1)2s 113 3.12 155
RBEIC 15 ARIMA(0,1,1)(0,1, 1)z 152 3.05 1.69
10 ARIMA(L,1,0)(0,1,0)zs 1.98 5.79 231
5 ARIMA(L,1,0)(0,0,1)z 254 6.87 4.74
25 ARIMA(0,0,3)(L,0,1)24 0.58 0.78 132
20 ARIMA(2,0,0)(1,0,1)z 0.63 0.82 137
YR % 15 ARIMA(2,0,0)(1,0,1)24 0.47 0.46 0.87
10 ARIMA(L,0,0)(L,0,1)z 0.52 0.69 1.36
5 ARIMA(0,0,2)(1,0,0)24 0.71 091 159
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Fig.2 Prediction results of temperature and humidity using
RBF model
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Tab.2 Statistical results of errors in temperature and humidity prediction using RBF model

et i SO NS FEARERH/ TR SmaglC Omare/% Srmsel C
25 3-6-2 174 5.97 2.66
20 3-9-2 1.93 6.42 2.82
A 15 3-10-2 211 7.09 3.14
10 35-2 2.45 8.26 351
5 3-10-2 2.68 6.92 3.46
25 2-3-1 1.79 5.09 2.23
20 2-10-1 1.44 413 1.74
HREEIC Bi 15 2-8-1 1.62 4.74 1.92
10 2-3-1 2.14 5.83 2.54
5 2-5-1 177 4.93 2.09
25 1-7-2 176 4.94 2.07
20 1-5-2 1.63 452 2,01
C 15 1-7-2 1.67 4.77 2.05
10 1-8-2 174 4.96 2.04
5 1-9-2 1.82 5.02 2.24
25 3-6-2 0.48 0.49 0.77
20 3-9-2 0.54 0.55 0.82
A 15 3-10-2 0.68 0.66 1.18
10 35-2 051 0.56 1.21
5 3-10-2 0.69 0.68 1.36
25 2-1-1 1.02 1.07 1.29
20 2-3-1 1.13 1.15 1.69
1BE% B2 15 2-4-1 0.78 0.76 1.58
10 2-10-1 0.68 0.66 1.25
5 2-7-1 0.71 0.73 1.43
25 1-7-2 0.84 0.86 1.61
20 1-5-2 0.96 0.89 1.82
C 15 1-7-2 0.73 0.71 1.31
10 1-8-2 0.48 0.53 0.95
5 1-9-2 0.52 0.62 1.42
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Fig.3 The predicted temperature and humidity using
a) IR ARIMA, RBF and ARIMA-RBF models
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Tab.3 Statistical results of errors in optimal temperature and humidity prediction using ARIMA, RBF
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FRX R FEARSER I/ NS TR omae/ C Omape/% Ormse/ C
25 ARIMA 1.17 2.77 1.34
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