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Intelligent identification of meter wiring errors adapted to high-proportion

distributed energy

HUANG Xiaoqi', ZHENG Huizhe', ZENG Chongli', HUANG Zhaokai', CHEN Jianxi',
ZHANG Xiaoshun®

(1. Shantou Power Supply Bureau, Shantou 515041, China;2. Foshan Graduate School of Innovation,
Northeastern University, Foshan 528311, China)

Abstract: With the integration of distributed energy resources, the load characteristics of power grids have changed. In particular, under
conditions where renewable energy sources such as photovoltaic and wind power exhibit large fluctuations, the grid may experience light—
load conditions. To address the misjudgment of wiring errors in electric energy meters under scenarios of light load and reactive power over-
compensation caused by a high penetration of distributed energy resources, an intelligent identification method based on XGBoost is pro-
posed. By analyzing features such as current and power factor in light-load and reactive power overcompensation scenarios, and by combin-
ing actual collected data with generated data to build a classification model, the method effectively distinguishes normal operating states
from wiring errors. In validation tests, the model achieved an accuracy of over 98% in detecting wiring errors, as demonstrated by multiple
evaluation metrics, including accuracy, precision, recall, and F1-score, significantly reducing the false judgment rate. The results show that
this method can effectively handle complex power load scenarios caused by the high penetration of distributed energy resources, providing
an efficient and reliable intelligent solution for identifying wiring errors in power systems.
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Fig. 1 C-phase negative current vector
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Table 1 Randomly collected data from the electricity information collection system

L/ V FLJiL/A
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MM BH CHL AML | BH CHl AM BH | cm  orEEE SORREGE dRE
102.7 0 102.8 0.129 0 0.163 -0.002 1 0 0.013 4 0.458 62.74 Afi
103.1 0 102.9 0.107 0 -0.109 0.007 3 0 -0.003 8 0.180 -79.63 Cn
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102.3 0 102.5 —0.140 0 0.170 -0.000 4 0 0.017 2 0.483 61.12 A
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Fig.3 confusion matrix
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