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Analysis of simulation and experiment on the characteristic of the current transformer used for
protection affected by DC magnetic bias

WANG Zhenhao', WANG Xuebin"2, LI Guoqing', CHEN Hongtao’, TAO Pinghu®
(1. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China; 2. Gansu Province Lanzhou Power
Supply Company, Lanzhou 730070, China; 3. Jilin Province Songyuan Power Supply Company, Songyuan 138000, China;
4. Gansu Pronvince Liujiaxia Hydropower Station, Yongjing 731600, China)

Abstract: The current transformer (CT) used for protection has a great effect on operation characteristics for protective
relaying. Its transfer characteristics could be impacted by DC bias and its excitation current and magnetic flux is derived
by T-shaped equivalent circuit. Then the analysis of simulation on different DC offset ratio by means of PSCAD/EMTDC
software. The simulation result shows that it will cause CT’s magnetization curve in third quadrant decrease and its
secondary current distortion meanwhile the harmonic of secondary current increase and when the DC offset coefficient
increase to a certain value the second harmonic will be greater than the third harmonic, but the fundamental is reduced
accordingly. And the transfer characteristic of protective CT could be analyzed by simulating DC bias with the designed
AC superposed DC experiment circuit. The result of experiment shows that the CT can not transfer the primary current
accurately on DC bias condition, the secondary effective current decreases on DC bias and the fundamental decreases and
others harmonic increases, and the impact to the phase error more serious than current error. So, the protective CT’s
transfer characteristic is changed and it’s a serious threat to protection used for fundamental algorithm and harmonic
restraint scheme which can reduce the reliability of relay protection.
This work is supported by National Natural Science Foundation of China (No. 51377016).
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