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Analysis method of impact of complex electromagnetic signals on measurement

errors in single-phase electric energy meters

SHEN Hongtao', LI Chong', WANG Hao', GUO Juchuan', ZHANG Penghe’, WANG Cong”
(1. Marketing Service Center, State Grid Hebei Electric Power Co., Ltd., Shijiazhuang 050000, China;
2. China Electric Power Research Institute, Beijing 100085, China)

Abstract: In complex electromagnetic environments, the diverse array of electromagnetic interference signals with
varying modulation schemes leads to degraded performance in single-phase electric energy meters. With the random and
dynamic characteristics of complex electromagnetic signals, a parametric model is established for m-sequence dynamic
test signals. Subsequently, a structured measurement model for single-phase electric energy meters and a mathematical
model for the impact of electromagnetic signals on single-phase electric energy meter errors are developed. The impact
of electromagnetic signals on random interference in electric energy meters is then simulated. Finally, through
simulation and experimental tests, the impacts of electromagnetic signals on measurement errors in single-phase
electricity meters are analyzed. The research findings demonstrate that the proposed methodology effectively quantifies
the impact of complex electromagnetic signals on measurement errors in single-phase electric energy meters.
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Figure 6 Structured measurement model of single-phase electric energy meter
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