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Fig.1 Waveform of phase current increment
before and after fault
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Table 1 Results of fault instant detections

[ =8 VA =F=ili) A % A o5 I 25
(°) Z)/ms B/ ms

0 300.00 296.25 0.1983 298.75 0.9803 298.75

60 303.25 297.00 0.000 0 302.00 0.9586 302.00
90 304.50 303.75 0.962 5 — — 303.75
120 310.25 305.50 0.9978 309.75 0.9805 305.50

25 53 BT SCHE R o B ARS8 0 X il e
I 220 A IS J3E B R ), B ORI %0 299.43 s, 3R
JCTA BRFERE , PRI S0 302.50 ms, 53531
R MEGE G PTE AR S BT L R 2, 25 2R A
%2 PR,

x2 R H KRR L

Table 2 Comparison between traditional and
improved waveform similarity algorithms
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Table 3 Errors of proposed algorithm in different data windows
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Table 4 Errors in different sampling frequencies
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Table 5 Results of fault instant detection of two algorithms
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Table 6 Error of fault instant detection and parameters
of fault components under different SNR values
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Table 7 Results and errors of fault instant detection
under different CT errors
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0 3.95 1.62 95.24 -0.12
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15 15.14 9.61 82.53 0.88
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Fault instant detection algorithm based on curve fitting of phase current increments
DONG Jinjin' ,GAO Houlei' , LI Juan®,LIU Xing’
(1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University, Ji'nan 250061, China;2. Electric Power Research Institute of State Grid Jiangsu Electric Power Company,
Nanjing 210103, China ;3. XJ Group Corporation, Xuchang 461000, China )

Abstract: The traditional fault instant detection method based on the phase current increment is simple, but may
exist a large detection error due to the influence of transient components. So with the current information collected by
existing protection devices,the phase current increment is fitted and then the fault instant is obtained by inverse deri-
vation. The transient process of short circuit in power system is analyzed , the variation law of phase current increment
is explored and its generalized expression is deduced. The function curve of discrete phase current increment values
is fitted by Prony algorithm and its characteristic parameters are obtained. The fault instant is further selected from
the zero-crossing points of the fitting curve by improved waveform similarity algorithm. Simulation test is carried out
in PSCAD/EMTDC to investigate the accuracy and influence factors of the fault instant detection,and the simulative
results verify the feasibility and accuracy of the proposed algorithm.

Key words: fault instant;phase current increment ; Prony algorithm ; curve fitting ; detection error; electric power sys-

tems ;relay protection



