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Real-time Parameter Measurement Method Against Ground Based on
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Abstract: The existing single-phase grounding current suppression devices for distribution network need measur-
ing ground parameters during normal operation and injecting current to achieve full-compensation arc suppression
upon fault occurrence. However, since the three-phase parameters change against ground with the operation mode of
the distribution mode, the current arc suppression device may fail to compensate the system’s ground parameters
back to normal levels due to the parameter changes after a single - phase grounding fault. Consequently, it cannot
achieve full-compensation arc suppression. To address above issues, in this paper a real-time measurement method
of ground parameters based on hybrid flexible arc suppression is proposed. After detecting the single-phase ground-
ing fault of distribution network , the active current suppression device is used to inject characteristic frequency cur-
rent signals, calculate the system transition resistance and total capacitance to ground, and calculate the current to
be injected. Then, the non-power electronic equipment is closed , the power electronic equipment and the non-power
electronic equipment are connected in parallel , and the current value that the current source needs to be injected is
calculated to achieve the fault arc suppression. The simulation results of MATLAB and the experimental results of
true type test site prove that the proposed scheme can accurately measure the ground parameter of distribution net-
work in real time under different fault scenarios and achieve safe and reliable arc suppression.

Key words: distribution network ; single-phase ground fault; current arc suppression; real-time measurement of

parameters against ground

Wr#s B #:2025-09-02;  fE[E HH#:2025-11-14

EETE : FM L6 2w N R A JRHE T H (5205F0220003)

Project Supported by Science and Technology Project of Shuozhou Power Supply Company, State Grid Shanxi Electric Power
Company(5205F0220003).



<216+ 20264F4 f

514 +

et 4

0 3l

3~66 kV PR ELHL N R G i TR 278, i
AR MO BT K H 5 7= A SR He b F e, 75 2
ik X B S TR AR, SRR ] E A AR R Y R
222K FH R N2 Rl 12 sy XA A M TR P e
HLUIE , AN REAMEAT Ty RS FL I, AR AR O K
SN, PRLA VR R I A M oy SN T A

VR AT 4 A M I 2o i X AR
FEL AL , 57 X L S A M 2 5 e i — 3, M
SR A Ty TC RN I A O, S,
FL DA U L i A M OO 2 A 4 g L Pt
G0N, F2 G A e B U T AT TR AT I
B AMEE T 7R SE BT A R A, R T R
BEE AR FNAS . UG5 H P IR el +
WARER A G A . BN AR R A /N AR
I, FLEE W I AME () SEA TR | (HAF AR B AFE K 55 (0]
R, SCI10-1 1146 H 357 B AR A VR 08 0 1 AR 1 2
F TR, 3 Ay i At ) 4 v A ML i 75
BN AR, H AT B 0 L e ST A Y
23 Ta] o Al 4 v g f O R A T IR 45 A T
G PRI AR BRATAE B )8 (H L E5 4 52 2%, AR &)
B, A SR S M 2%

F, S TP I 45 ) v P b, s Ay S R R R, e 1)
FABR B, R 80 R G0 0 5 181 IS AR 1A
P (AN, AT 470 ) e B A B 2 e Ry 2, 5
PRI WS A S 17 - 1OV FE A V36 2 f Y A
) FEL R T I | FRCOR A L R T T S il B T g
PR (LA A R A R R 2 ) R R T I 2 T2k
% B, T B oS RS B P 2R . SC[20]
FEA JE L R OIRR JE At 2 TIRA R R PRI R
R0, A RS D SRR AR R 2 A i 5K
Ii) H PR S ACH T, DARRARR R B o U, R IR AR
TSR AR T TS SR AN R
SR AR B0 M SO B, AN BEAS I fS
RO AR TN

PR, AT H R T R I A A B AR 3R
2 1A [ R T P T AT 5 S 0 — A X M S 4K
TRARI , FARREAR dr Mt A PP, fr T C R
WE AT ARAS 272, 70 SRR I 5 0 o 2400, Toik I
£ S S 2 A5 AR AR T AR I P HR R S ) X
SRR

EEXT R I, SO —Fh 3L IR A B 3
TH IR S0 b S0 53k . R R i i e

T

T SRSl 2 S P R 0 A B
Mg A S R R TR R S AR T TR A
R AT S B R AL R AT

e 3o S5 P ARG I B A 3 b g e P L T o s
7 RS R R T A AR, P
AT RBGFRME S, (AR R T B T S T
R SL B AAME . AU S T R 1 R A
FARH L R R A 25 AR AL, HAER B AN
AGEa A7 AR , AR A R YR ) A B 7R
R I R, RS AR R R, B
UL PN TEE

1 REEEEHINRESNE

SCHR ARG TR A T SR R I P aE i R B
A T R ST SR 7 3 T IRk B Ry 3 R
e M R R I R TR A K AR T
K WA BRI B T R SR Tk
B AE A DM B A ) fME LT, iE— 20 M
TR EAE G AR 094G T oy o) oy i AL
Wor i, SR IR

TR A B ZEME I IR 40 50 30— R e 2 i 0 ] AL,
B BCH M IE H s TR, U, U, U 53900 =4
HL R TR 5 € AT FRL I 45 0 Ml L 75 22 D 5 R
P U B s 1o R PR IR AR B AL 5 1. M3
A B YRR LU ; L W AR FL ) F TR TR AL 5
Lo FENZE AR B 01 . 2 b8 e 28 (JDB) &
A ZS oA 10 kV/400 V, 7 A S TR 5 (ZRB) 22 L
400 V/6 kV, AT 5 ka(v=a, b, ) FIFF K ko(y=a,
b, ¢) R FH AT #2 fE FF G Bl B0 2s 2 M , 390748 R R Y 2%
HH10kVA,

FE RS R A A I S, P& O Kk ke,
WARA BIF T INR G T E ASEI Rk,
30 3 348 P R R M T AR AR S FL L L 2R A T
Xof Hi 2 B SIS i e AR A A DL ] 2, Herp
LRI B R 1, Ry i T R B B LI 5 U,
SR R 5 U R 5 LR

7% 18 3 J5 SL AR IURR AR R A5 5 1) B b S 1k A
T BT A S 2R N AR TR SR, R B 4
Gy RVEHR , R A S A0 & A, T
AT 5 B JBOIT T B3 1 2, 1R T X S 4
D58 A R ], DRI REAE AR AN W RA . A, i
A R R S WAL AR R 2 T L L 2 i
SROIAL , A A5G X 2 B 5T T AR A7 AR
WRIRZE . LA VLT, SO A A IR T T



HoAE S, EHO, 4 R, 4 R TR A A S X M S B 217+
- i
- i
- i
C U‘_
__________________________ = = R,

I o

T e zr 151 O

HoZE [k 36 1 3w 3] 3¢
o Kk T\

N A&

; ! J___ Pl

N=|
IEE

E1

REFRMHNRRXE —REERIEE

Fig. 1 Flexible arc suppression system experiment primary wiring schematic diagram
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Fig. 2 Equivalent circuit for measuring injection

parameters when single-phase grounding fault occurs
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Fig.3 Real-time measurement of parameters against

ground and current arc suppression process
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Table 2 Test results with different transition resistors
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Fig. 4 Change of the amplitudes of injection current

and fault point current change under different

transition resistance
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Table 3 Simulation results of arc suppression under
different transition resistors

1o FLBH/Q -U/N U U/ I/A

SN 5773 5445 469.7 0.93

500
BAJG 5773 5755 17.9 0.03
5 000 KA 5773 5380 6143 0.30
BAJG 5773 5755 18.1 0.09
RN 5773 5304 6545 0.13
2000 BAE 5773 5755 18.2 0.03
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Table 4 Parameter measurements with different
transition resistors
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Fig.5 Experimental waveforms for different

transition resistors
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Table 5 Experimental results under different

transition resistors

1oL I FLRE/Q UV UV I/A
PRi'a 4140 1358 2.48

500
BA 5787 36 0.02
A 1532 4124 1.78

2000
HTA 5788 39 0.11
S 816 6496 1.02
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H"A 5788 44 0.03
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