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Research on on-line arc loss detection of on-load tap-changer
based on power conservation theory

SONG Dong-dong'?, ZHANG Li-hong®, MA Yu-quan®, LIU Xi-yin®, LV Xue-jiao’
(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China;
2. College of Mechanical Electrical and Engineering, Heibei Normal University of Science & Technology,
Qinhuangdao 066004, China)

Abstract: The divertering arc of the on-load tap changer ( OLTC) will affect the life of the contact, so it is neces-
sary to test its working condition. Based on dq coordinate transformation, fundamental wave component extraction
and wavelet algorithm, an OLTC arc loss detection method based on power conservation theory is proposed in this
paper. On the basis of clarifying the research idea, the equivalent schematic diagram and equivalent circuit of the
autotransformer are established, and the power equation of the divertering process is deduced according to the power
conservation theory. The transformer excitation parameters are calculated by the fundamental wave component ex-
traction algorithm, and the OLTC simulation circuit is established by combining the Mayr arc model. Dq coordinate
transformation algorithm was used to obtain the active power of each part of the circuit, and data of arc loss under
nine working conditions were obtained. The OLTC prototype based on the ac contactor was built and the online
measured calculation of arc energy under three load conditions was completed by using dSPACE platform. Consider-
ing the measurement and calculation errors, the simulation and measured results show that the calculation error of
arc energy is negatively correlated with the intensity of arc burning process. Both the simulation results and the
measured results are distinguishable, and the value changes with the change of working conditions, which can be
used as a criterion for equipment switching working conditions. This characteristic is applicable to other switch
structures, which proves that the study is effective. This work is expected to provide a theoretical basis for the de-
velopment of OLTC online contact detection system.

Key words: OLTC; arc power; condition monitoring; dq coordinate transformation; signal processing



