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Novel Fault Line Selection Method for Active Intervention Arc Suppression
Device Based on Polarity Change of Sampled Values
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Abstract: Based on the fault characteristics before and after operation of the active intervention arc suppression de-
vice, in this paper the non-monotonic relationship between thezero sequence current phasor variation and both the
grounding resistance and the line length is analyzed theoretically. It is thereby confirmed that the single - phase
grounding fault line selection, which is based on the criterion of the maximum variation magnitude of the fault line
before and after the fast switching operation, may result in incorrect line selection. Based on the polarity analysis re-
sult derived from the function relationship, this paper proposes a novel line selection method that identifies the po-
larity of sampled zero-sequence current transient waveform using a high-frequency sampling module. The proposed
method is systematically realized through improvements at both the hardware sampling stage and the software algo-
rithmic level. On the one hand, the high frequency sampling module is developed by using the high frequency trans-
mission characteristic of Hall sensor. On the other hand, by utilizing the fault characteristic that only the zero-se-
quence polarity of the faulty line is reserved during a groundign fault, a grounding line selection scheme is desifned
based on polarity identidfication of sampled values and a voting mechanism.For verifing the effectiveness of the nov-
el line selection method, a simulation system is built in PSCAD/EMTDC, and a simulation fault scene under typical

working conditions is constructed in a 1:1 full-scale test field for test. Both Simulation and experimental results
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show not only the effectiveness of the novel line selection algorithm , but also its engineering application value.

Key words: distribution network; single - phase grounding; active intervention type; high - frequency sampling;

polarity identification

0 35l

HE 10 KV IC A IR0 ) PR P e O X R R
ANHEEH T IR B Pt /N AR, LA 3R
W73 T A B B BOR BE LR EE | BIxE LIRS 2 A5
RS PR 2 N XS AT 2 B o H R K
AFTHIIX, 10 kV AR KRS S A8 T,
PR R e A e, 4 M A R T AR L o
A7 N2y U | TR BRSO R R i 7 22 421
FR, ZHOL R R A R AAE 2~10 A
L, /0 R 7 326 G B ) DRI X, 2 32 2 o IR
(FFRIHIICE B IR Rt 2 —. Ak, —fl
ST PR S G ] S B R DI A T ICRE B>
10 kV P L R, 2 T PR TS A ] A HL 2
T AT T RAFBTHIRI S 2 2B aseR T,

i

(HIE T2y HL AR i R A e AR A" AR S P
PP AR LR AT RE o

SO NI S738 47 1Y 32 3l T B IR
o, MR B B s AT RE S PR v O, BRI 2 B
PRAT A o G AT ) [P T, DATTT 0 531) DACRSE 7SR A A6
BRANHAF LT L PITT I, 3R T — i T iR
REASE R 1) 25 1 FEL I T A DR SRR R AR M U] S 26
BBk ISR A R

1 BABITHIENS S

2022 4T 78 JE b X% R A2 L sl P 5 T
B R T T A TS R R 2 i 5 7
FL Y0 A 28 A0 et AR e R 2 A . PR
HL3 10 kV HLR SR Bk 2 10 202kt . TR
ICEIEAE 1,

A
B
C
BATT I T35 BT 10 \X O\ X\ TR 2
- -»: *:
T ! | T |
CT ! CT CT
: : ;
| ; : } SPHIR TR
+ < < |
e S | YRS RTETE | SR
) i || ¢

1 HIEEEAN10KV B TEE

Fig.1 Schematic diagram of arc suppression device connected to 10 kV bus
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Fig. 2 Recording waveform of a broken wire connected to a cement ground fault
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Table 1 Effective value of zero sequence current before and after closing when single-phase grounding

fault occurs in operating line
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Fig. 5 Equivalent circuit of single-phase ground fault in

ungrounded system

R i R 55 T i

I, = _% , (I(IjA + I(IjB + CjC) = _%ZwCL_,"
Jj=2 Jj=2
. . ()
(U +U,+U.)=-0CU,Y L, =BU,0CY L,
j=2 Jj=2

RO, L LR
(7)1, ek s 7 P 04 Tl ) 7
HUEZ R L1 PSR i K B LB
I T e AL (R, PR BB
FI IR, SRS BE R TE 1, PR h
I'y =CLU, ®)
P12 (8) T 61, ek i 7 At TS5 5 28 P
L% L 1 B A RN RS
WP A A, 1



HARBIE

RIE, TN, SRR, AR JET R B A A Tl T IR B R 1 +207-

A=1,-1,=pU,wCY L -wCLU,=
n 9)
wCU,(BY L, -L)
j=2

F X (9) AT, R i 2 P L R A E DU
I i J ) 98728 e 5 2R G A Fe s i L L R B R A o
i R FR  SRAT ARG 2 PR B P

T BEAR 3 TR I P 58 P I3 A I, 4
ALK UL 6.

+
U,
= +
wlJu 1
+ —
Uo_|_3C

Ee HIEEREMAXEHEENER
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grounding switch is closing
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