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Research on Trend Analysis and Early Warning Technology of Smart
Substation Telemetry Data Based on ARIMA-BP Combined Model
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Abstract: In order to perform fault early warning on the secondary protection devices of smart substations based on monitoring
data, a trend analysis and early warning method of smart substation telemetry data based on the ARIMA-BP combined model is
proposed. Based on the analysis of the relay protection failure of the intelligent substation, the remote measurement data source for the
early warning of the device status trend is selected, and the ARIMA-BP combined forecasting model is established based on the analysis
of the characteristics of the data source. Based on the ARIMA-BP combined forecasting model and the historical telemetry data of the
equipment, the equipment operation trend prediction is carried out. Taking the remote measurement data of the line protection device in
a 220 kV substation as an example, the prediction error rate of the ARIMA-BP combined model is 5% and 9% lower than that of the
ARIMA model and the BP model alone. The superiority of ARIMA-BP combined model in telemetry trend prediction and early warning
is verified.
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Fig. 3 Flow chart of BP modeling steps
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Tab.1 Protection device CPU temperature time series data

X R X T
Hif ] p Hsf 1] e

02 -22 11:01:00 52.90 02 —22 12:01:00 54.50
02 —22 12:56:00 54. 80 02 -22 14:01:00 54.50
02 -2215:01:00  55.40 || 02-2216:01:00 54.70
02 -22 17:01:00 54. 00 02 —22 18:01:00 54. 00
02-2219:01:00  54.10 || 02-2219:52:00 54.10
02 —22 21:00:00 53. 80 02 —22 21:59:00 54. 50
02 —22 23:01:00 52.29 02 —22 23:55:00 55.00

02 -23 01:01:00  53.10 || 02 -2302:01:00 55.10

02 -23 03:01:00 53.80 02 -23 04:01:00  55.50

02 -23 05:01:00  53.50 || 02 -2306:01:00  55.20

02 -23 07:01:00  53.90 || 02 -23 08:00:00  55.90

02 -23 09:01:00 53.90 02 -23 10:01:00  55.20

02 -23 11:01:00  53.60 || 02 -23 11:58:00  55.20

02 -23 13:01:00 53.90 02 -23 14:01:00  55.90

02 -23 15:00:00 54.90 02 -23 16:01:00  55.50
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Fig. 6 Autocorrelation function graph before difference
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