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Fault line selection approach of extinction coil based on capacitance sequence approximate entropy

YIN Jiamin', JI Chang?, LUO Jian?, ZHANG Peng?
(1. Changshou Power Supply Bureau, Chongqing Electric Power Corporation, Chongqing 401220, China;
2. State Key Laboratory of Power Transmission Equipments & System Security and New Technology,

Chongging University, Chongqing 400044, China)

Abstract: Anti-polarity of zero sequence CT leads to the failure in NES fault line selection, after analyzing the reason, a
new selection approach using approximate entropy of ground admittance is proposed. Difference method is used to
improve matrix pencil and solve the problem of component annihilation, therefore the pole information of complex
frequency domain is got accurately. Evaluating the approximate entropy of distribution capacitance of each feeder under
arc suppression coil compensation effect, then it is discriminated as fault feeder when the numerical value is beyond a
threshold value. The method eliminates the error due to the limitation of anti-polarity of zero sequence CT and can also be
applied to system with two feeders. Experimental results show that it can increase the accuracy and dependability of fault
line detection effectively.

Key words: neutral indirectly grounded system; single-line to ground fault; matrix pencil; approximate entropy
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Table 1 Line parameters

ik EFFSH FIFBH

Eil R L e Ry Lo Co
stk 0.125 0.52 115 0.83 2.54 7.1
MEiZE 0.150 121 260 0.37 543 210

Frf R\Ry BT QV/km, L)\ Lo HA7 mH/km, C)\Co
BT nF/kmo

i fuf 200 1 1 A8 R AR IR S B A 100 kVA, 1)
ZRECH 0.6(H ). AU TREL PRtk 2 528
% 3 5 CT Je 3z LLRAIE S VL T 5E .

BT RMRITRR, LUK AR S AR e i S 4], TH
B EE B . B WA A AEA RS O R IRk 4k 45
Fo ViBAEHEA R LR . Wb A A . FeHb i B
ORI, AT VI 2R A R IR .

R 2 FREIFHTHEEER

Table 2 Simulation results with different conditions

e e i s Xt HL A AL L
L it A1) WRLQ  HEE/km g itk 2 itk 3 itk 4 iR
0 5 5 0.1341 0.3054 1.5341 0.4297 itk 2

L 2 30 50 10 0.1548 04513 1.6914 02716 i 2
90 200 15 0.4131 0.1351 1.7541 0.6410 itk 2
0 5 5 0.2317 0.5395 1.6921 0.5642 2tk 4
Lk 4 30 50 10 0.3565 0.4214 1.7626 0.5241 2tk 4
90 200 15 0.1319 0.2973 2.0513 0.4261 2tk 4

0 5 5 0.3432 0.2791 0.3531 0.1507 357

524 30 50 10 0.2363 0.4214 0.3219 0.5241 357
90 200 15 0.1561 0.1985 0.0554 0.2261 B
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