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Fault detection of flexible DC transmission lines based on transient power pulse factor
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3. School of Electrical Engineering, Xi’an University of Technology, Xi’an 710000, China)

Abstract: To address the adverse impacts on the grid caused by sharp changes in electrical quantities during DC grid
faults, a transient power pulse factor-based fault detection for flexible DC transmission lines is proposed, using the
boundary characteristics of a current limiting reactor. First, based on the characteristic of sharp changes in electrical
quantities after a fault, a fault detection criterion is proposed that combines Savitzky-Golay filtering with the power
change rate at the positive and negative protection measurement points. Second, an equivalent circuit diagram of the
flexible DC grid is established for different fault types, and the transient power magnitude characteristics of the two ends
of the upper current limiting reactor on the DC line after a fault are derived. The power change amount is extracted using
the impulse factor to constitute fault detection criteria for internal and external faults. Finally, the ratio of the pulse factors
of the power at the positive and negative protection measurement points is calculated to construct the fault selection
criterion. Simulation results show that the proposed fault detection method can accurately identify the fault types, with no
misjudgment in different operating conditions, demonstrating a certain adaptability for fault detection in flexible DC grids.
This work is supported by the National Natural Science Foundation of China (No. 52177114 and No. 61703144).
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Table 1 Value of the pulse factor in case of internal and external faults
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Table 3 Simulation parameters of flexible DC system
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Table 4 Identification results of metallic ground faults
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Table 5 Identification results of high resistance ground faults
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9 AL, PRIFBEIEMHBNLE

F 9 FERREBEMTHIALER
Table 9 Identification results with different current

limiting reactance

WREET PRI SYH K, K, HI G R

0.15 M,=2218 15498 XN IEMRKRE
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0.15 M, =2.034 0064 X7
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, 0.15 M,=2068  — S 1] [X A
/i 0.2 M,=1798  — XA
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¢ 0.2 M, =1.843 — 1E [7 DX Al s

4.2.5 A HE 20

N ORI S R AT SE DI bR, RIS
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W, L BRIBEER . SASCRY 7 iERHE (G
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F 10 FEIREER THIRIL
Table 10 Identification results with different

communication delays
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Table 11 Comparison of this paper with other literature
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