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Bottleneck of line selection in resonant grounding system and dynamic resistance
line selection method

Y1 Zhounan, ZHU Wenge, LI Biwei

(School of Electrical and Information Engineering, Changsha University of Science and Technology, Changsha
410114, China)

Abstract: It is found that due to the fault closure angle, the transition resistance and the irregularity of the zero-
sequence current of each feeder, the line selection method based on fault steady state signal and transient signal of
resonant grounding system is not effective in practical applications. In order to break through the bottleneck of line
selection in resonant grounding system, a dynamic resistance line selection method is proposed. Through theoretical
analysis and ATP—EMTP simulation, the startup mode of line selection program and the selection method of
dynamic resistance value are determined. Through field test, it is verified that the method can accurately identify
the occurrence of permanent single-phase ground fault in the resonant grounding system, and select the fault line
through resistive current injection. The transition resistance recognition capability reaches 3 500 Q. It provides an
effective and feasible solution for the line selection problem of single-phase ground fault in resonant grounding

system.
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Fig. 1 Zero-sequence equivalent circuit

www.eage.com.cn

pES

Engineering Design |

n-1
T, R R ST B C = )G,
i=1

Ty A g B AR M T LAY s U A B R
Uy Aot s i . T O £k 18 3% 5 R il AR
Xt % R L 2 S R IR R R B Z 0k
. ICO(RL+ij)
Z,= = (1)
)

+jwC, R, +j(wL- wIC

R, +joL )

G AR N WA S =W

%(RL +jol)

jw
Zf=Rg+ZO=Rg+R 0. | 1 (2)
+ j(wl -
L+ I( wq)
T Bz 1] % % WL T 1 2R R 50 A
1 .
- (RL+]wL)
P Uy g adel
4 N g 1 (3)
f R +j(wL - C)

A i B 101 % %y AL L ik Ak
1,=U,/(joC,) (4)

Ko, C oA ARl B 0 6 L 7%

ma (3) f1sk (4) wdm, 1, 5109K
IV TF R AR FjwLl) (jwC) 1/ [RFj(wl —
1 (wC ) FjowC. {E%EFEE MY, BT 5
S EEBMERKREANRME, &5 HmE
BHRARSEmRE, B RRETHAANE
b, Fk&&EBmEdthmEC,Cyph,C fF1E
TR ZE S, LAk &4 B M B g B
(DR, =0) F{ik PH 4 Hh i B ik, [(R *jwLl)/
(JoC)V/I[R Fj(wl — 1/ (wCy)) ] HjwC K /NE
iR . [A I AE G R SE bR T, THOK £k
BEBEAG2EFAMIEIREY, NEkER
A PRLAH 42 M R BRI, R IR B R T LI S R
[/ T2 S I N N S U < R =
i & gt Bl B B9 & 7 IR ) 0 R0 R T T RE (R
Pl 3 28 1% 5 o LB R P AN 2% H bR
1.2 FERESHES /A

SIRIBWBMEAREE S HLBEIRE,

2020438 - TV IR - hd | 93



ARt |

Engineering Design

FIH S O 1 i % 7 HL IR e (B 5 0 1) R AE X 43 i
P SR B it 2 . AR AE 10 KV H 5K SE 0 1y it

TR BL S B S 0o b R B, SR Dk 2 2 o D
HLBE R K, R AT Sk AF M, K14
EATR Ml i R T, REEER
LSRG R iR e 5 M s, Hf
W2k 2 A i B it 2 . B2 4 ok U R BH 4 B iR B
43200 QFN1 500 QWF, LA o AH AL 1R B
Y& R SIRIE T P IR AL R & o

F1 AETEREATRIRESNIEEEFERBESHEC
Tab. 1 The amplitude and phase of the fifth-order harmonic

zero-sequence current of each feeder under different transition

resistance conditions
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Fig. 2 Zero-sequence current phase of each feeder
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Fig. 3 Zero-sequence transient current of feeder under different

initial phase angles and different transition resistance
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Fig. 4 Schematic diagram of dynamic resistance
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Tab. 2 Resistance values under different capacitance currents
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Fig. 5 Neutral point voltage waveform under two dynamic

switching resistance values
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Tab. 3 Test data of dynamic resistance line selection method under permanent single-phase ground fault
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