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Fig.1 Series arc
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Fig.2 Schematic diagram of test platform
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Fig.3 Structure of arc generator
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Fig.4 Comparison of harmonic factors between normal

and faulty states for 800 W and 4000 W load powers

R1 FAREARDEREBERKRET ,ZEL 50 1 JF H 2 2% fB i B9 B S84 4E
Table 1 Time-domain characteristics of line current for 50 continuous cycles
in different conditions of load power and line state

S e — L
1B R [N IEFRE MRS EWRE RS
TR A 800 — [1,5.16] ms — 2.662 ms — 1.49%x10° ms
4000 — [0.12,10.36 ] ms — 3.402 ms — 5.86x 10 ms
; o 800 [0.007,0.016 ]A  [-1.2,1.6]A 0.012 A 0.043 A 4.67x10°A 033 A
HL P 2 {E
4000 [0.46,1.1]A [-51.2,66.6 ]A 0.8 A 0.12 A 0.02 A 226.17 A
AT 800 [3.6,3.65]A [3.3,347]A 3.63A 3402A 0.00013A 0.0016A
4000 [20.58,20.77]A [14.44,20.35]A  20.67 A 1931 A 0.003 6 A 131 A
L L TR 800 [0.16,0.24] [0.24,2.88] 0.17 1.85 0.000 64 1.11
BeRAR 4000 [0.8,1.2] (7.2,264] 1 16.52 0.044 54.19
R ) 800 -0.16 [-3.28,-0.32] -0.16 -2 0 1.67
/M 4000 [-12,-08]  [-21.6,-2.4] -0.84 -12.28 0.016 36.06
R2 ARAMINERERIRET, & B B B9 STUBHR1E
Table 2 Frequency-domain characteristics of line current for 50 continuous
cycles in different conditions of load power and line state
Y Ry L L L L L,
IEH AR HEERE IEERE MERE EERES MERE
3 800 [2.23,229] [1.96,9.10] 2.25 5.48 0.00061 8.26
4000 [2.24,2.47] [3.18,13.32] 2.38 6.26 0.00340 13.63
5 800 [0.26,0.34] [1.76,7.82] 0.31 5.20 0.00089 6.48
i 4000 [0.38,0.65] [1.82,5.89] 0.50 3.79 0.007 80 1.99
7 800 [0.068,0.27] [1.45,4.67] 0.16 3.32 0.004 80 1.60
4000 [0.062,0.19] [0.89,3.89] 0.11 2.60 0.00210 1.04
9 800 [1.17,1.36] [1.68,3.06] 1.26 247 0.00320 0.23
4000 [1.11,1.26] [1.49,3.18] 1.19 2.59 0.00200 0.23
) 800 [0.069,0.23] [0.28,3.66] 0.15 1.27 0.00350 1.46
4000 [0.03,0.28] [0.79,14.33] 0.11 4.87 0.00490 24.23
4 800 [0.052,0.096] [0.10,3.10] 0.078 1.09 0.00290 1.65
4000 [0.038,0.18] [0.59,5.17] 0.11 1.92 0.00190 1.65
BRGEE 6 800 [0.054,0.15] [0.098,2.33] 0.093 0.94 0.00083 0.66
4000 [0.066,0.16] [0.47,8.68] 0.11 2.20 0.00091 5.59
g 800 [0.016,0.17] [0.13,1.89] 0.11 0.81 0.00270 0.49
4000 [0.028,0.18] [0.45,2.35] 0.074 1.27 0.00210 0.45
10 800 [0.005,0.085] [0.17,1.73] 0.050 0.71 0.00066 0.27
4000 [0.033,0.094] [0.048,2.03 ] 0.063 0.94 0.00039 0.32
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Short circuit current limiting strategy optimization based on sensitivity analysis
YANG Dong',ZHOU Qinyong?, LIU Yutian®
(1. State Grid Shandong Electric Power Research Institute,Ji’nan 250003, China;
2. China Electric Power Research Institute,Beijing 100192, China;
3. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University, Ji’nan 250061 ,China)

Abstract: With the consideration of mutual restriction between short circuit current limiting and system
stability improvement,a method of short circuit current limiting strategy optimization based on sensitivity
analysis is proposed. The influence of current limiting measure on the impedance matrix element is
analyzed and the sensitivity relationship between the current limiting measure and the self-impedance of
node with over-current is derived,based on which,a branch selection strategy considering the sensitivity of
current limiting measure is proposed. With the minimum total investment cost and the minimum short
circuit capacity margin as the objectives,the adaptive hybrid particle swarm optimization algorithm is
adopted to obtain the current limiting strategy set. A comprehensive evaluation model is established based
on the analytic hierarchy process and the fuzzy comprehensive evaluation algorithm is applied to realize
the systematic and quantitative decision-making for the current limiting set. The simulative results of a
practical system show that the optimal current limiting strategy can be quickly obtained.

Key words: short circuit current limiting; short circuit currents; sensitivity analysis; particle swarm
optimization algorithm; analytic hierarchy process; fuzzy comprehensive evaluation
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Characteristic analysis of low-voltage arc fault in resistive load conditions
WANG Xiaoyuan,GAO Miao,ZHAO Yushuang
(School of Electrical Engineering and Automation, Tianjin University, Tianjin 300072, China)

Abstract: A test platform of series arc faults is constructed and the line current is acquired in normal and
series arc fault conditions for different resistive load powers. The time- and frequency-domain characteristics
of the line currents acquired are analyzed,including rising rate,average, RMS,arc interval,odd/even
harmonic factors and so on. The analytical results show that,the 2 to 6-order harmonic factors and their
variation rates should be selected as the criteria of series arc fault detection.
Key words: electric arcs; electric breakers; resistive load; time domain analysis; frequency domain

analysis; Fourier transforms; harmonic factor; harmonic analysis



	1
	2

