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Research on the Impacts of Multi-Rate Conversion Algorithm

on Differential Protection
XUE Rong
(Nanjing Electric Power Company, Nanjing 210019, China)

Abstract: In the smart substation, data collected from any place is available for the entire substation' is required by data
acquisition of merging unit. Therefore, the digital interface of merging units should possess the sampling rate conversion
function and meet the demand of differential protection. This paper studies the mechanism of sampling rate conversion with
cascade connection of decimation and interpolation. Also, the impacts of sampling rate conversion on differential current of
differential protection is analyzed. To reduce group delay of high order Finite Impulse Response (FIR) in sampling rate
conversion, a zero phase filtering algorithm is designed. Combining this algorithm with decimation and interpolation
algorithm, the data from ECTs with different sampling rates can be converted to the same one. This achieves a unified
sampling rate and improves the action speed of differential protection.

Key words: sampling rate conversion; differential current; group delay; zero phase filtering
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An Accurate Method for Recovery Voltage Calculation on Extra High

Voltage Transmission Lines
XUE Mingjun, CHEN Fufeng, Yao Liang
(Guodian Nanjing Automation Co. Ltd., Nanjing 210032, China)

Abstract: Single phase adaptive reclosing technology improves the reliability and the stability of the power system. A
successful reclosing is depended on quick and automatic extinction of the secondary arc. The factors affecting the secondary
arc are recovery voltage and secondary arc current. The paper proposes a method to calculate the accurate recovery voltage of
transmission line without series capacitor by using system and line parameters. Then the main factors affecting recovery
voltage are detailed discussed. It shows that recovery voltage is related to transmission line voltage rate, transmitted power,
conductor spatial arrangement and line parameters. Simulation results from Electro-Magnetic Transient Program (EMTP)
validates the proposed method.

Key words: extra high voltage; transmission line; recovery voltage; secondary arc current; transient fault
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