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Real-time Section State Verification Method of Energy Management System
Low Voltage Equipment Based on Infrared Image and Deep Learning
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Abstract: Real-time cross-sectional state verification of low-voltage equipment in an energy management
system (EMS) is difficult in the maintenance of power equipment. Based on infrared images and deep
learning, a real-time cross-sectional state verification method for low-voltage EMS equipment was proposed.
The seed region growth method segments the red and green components of the real-time cross-section of the
EMS low-voltage equipment in the infrared focal plane image to determine the abnormal area of the EMS
low-voltage equipment. The invariant moment of the target shape in the abnormal area is extracted, and the
difference in the active power of each branch before and after the disconnection of the EMS low-voltage
equipment branch is used as the feature vector of the real-time section state check. A DC power flow model
based on a deep neural network is constructed. The feature vector was input into the model, and the real-
time section-state power flow calculation results were the output. The real-time section state power flow in
abnormal areas was analyzed to determine if it was outside the limit, and a real-time section state check was
completed. Experiments show that this method can determine the abnormal area of EMS low-voltage
equipment. In addition, this method can accurately check the power flow of the real-time section state of the
equipment to ensure the safety of equipment maintenance. Applying this method can improve the line

qualification rate and voltage qualification rate.
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Table 1 Parameters of the thermal imager

Parameter Numerical value

Resolution 640 pixelx480 pixel

Temperature measurement
—20C to 1200°C
range

Infrared sensitivity <0.05C at30C

Thermal sensitivity 0.03°C

Frame rate 30 frames/s

Visible light camera Yes

Data Storage Internal storage 4GB

Battery life 5h

Dimensions 140 mmx80 mmx190 mm

Accessory Battery, charger, software
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Table 2 Flow calculation results

(b) Abnormal area

Branch Branch road Calculated
road control active Actual tidal power flow/
number  power limit/ kW flow/kW kW
1 82 96.23 96.11
2 120 94.19 94.25
3 120 87.05 87.05
4 120 132.34 132.02
5 120 86.68 86.71
6 76 39.27 39.38
7 76 43.66 43.53
8 82 55.84 55.77
9 76 39.47 39.47
10 120 58.33 58.26
11 120 57.23 57.21
12 120 53.92 53.98
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