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ABSTRACT: The auto-reclosing time and the success rate of
the single-phase auto-reclosing operation are determined by the
extinguishing time of the secondary arc. The extinction
characteristic research of the secondary arc is the key
technology to guarantee the success of the auto-reclosing
operation. Laboratory simulation is an effective method to
research the extinction characteristic of secondary arc in ultra
high voltage (UHV) transmission lines. According to the
secondary arc and the recovery voltage value of the UHV
transmission lines, a total of 102 groups amounted to 2013
times of secondary arc simulation experiments with different
wind speeds, voltage gradients and secondary arc currents were
conducted under compensation-free, normal compensation and
compensation  conditions.  Secondary arc  extinction
characteristics on UHV transmission lines were investigated,
and the results provided a scientific basis for stipulating the

design specification of circuit breakers’ reclosing time.
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Fig. 1 Circuit of simulation test for secondary arc
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Fig.2 Various forms of the recovery voltage

TEIEHEAMERE LT, o RKT oo MRS
o7& TH, I 1/4 FIE 5 ms(RIE 2 i) 074),
A 1/4 JAWIS AR T Sms, &Y B, C, -, F
SRR ASCKREINIX B 5ms Z 24
MBI ) ZE A, uTﬁ%%“ﬁ%ﬁﬁﬁ%
P r(QEFAME) M oG AME RS, B4 ms;
M, BB 0 2L 1, -
o v/4 FI/NT 5ms.

M1 P X, >olif, H2H 0—>0, DIIIZL
RN SRGEAT), g1, 2, -, n-1 gk
0(O'wo) 2 1] [ T FLEE S5 (B 2 4% I AR [RV RS AL
FEGN 7 1) L PR 3 T ) RN AE R P AMES R B
RS PR s T L

B, M X =Xov 0= oo(CBEZAME TR R A
HLRE, BITEHUFE)IN, ik 0(0'wo) 5 ik 1(0'wo)
RS, WEHENE, Mt Rty %,

nﬂ"



140 hOE o Bl TR R 531 %
HLIARIE K B S

1965 % 1994 FRK IR, 2 R SPCI
PEREHEE X=X M, BDSBHUEAE T NI e - e
30 A BUF I, AL £ KR <0.2 s(E AN, gl ki
AR, SO IRETE, B 2 AR 5| s
3 5 Vg R 0. T

AN NI (B I << ), VRO HE S 0] 1) v P
ZEH 05 1 Z B HA N 0 5 n 2], EALig
TN P, 3B S AP AN 0 1 22
ST LU o @01 = 00,)5 @0 ZZEHKETR

RO R TR O, S Mz,
RREGH % & 1 v, 1> Io(B) X, < Xe), Hk, o> o,
(BIJX, /X <1), BRI 2 sk 0 ik
PIME 10" 5. fEtmtE LT, X,—0, [k
n' B HEEE H L 00", B Rk R W R R e 4
MR gl U L, LR A R R S s R
FFRV & TF W “ il i ” I T se AR . 76
EAEGL T, USSR o7 AN o (RIS
V4 FIIRY 5ms 2 22 0 54i), « IR FR ATy oo, 1M
o AR PR A —Sms. ¢ AR AL B0 R R 19T
BEFE(RZ AR B e MR, DRtk kbt
AL RSP 1 KR AR IR E

A SCAR A DA B 34T R R R Y K
FEMEREST, FE5 R0 45 R H o 56E

2 REHRWBE

AU ) T2 B R A AN R I A
KB, (HXM T KR 102804 & B0 A
%, A TARR, ASCHRYE B3O E 21 15 st
BT T A BMALE, DA BEEIER Ty
FHATRE . e T R ML R i E
NBUR Iy A T2, AR SF GG P BURAR
s R R BE AR > TR, AR AR
10 P A B P2 e RO AR, RIVERURH ) S5 N v 11
HLGIS FORHG BT 1 ) 2 AP AR

RO T, BRI RN O U R B
FAAE— B BER . RO S A AL IS 5
™, M RS AR G R, W 3 BT,
P o 2K A

Zi G 3 My S E SR, ASC A B
JE T AMEAI T 5 IER AN T 5 A
R SN e H s /D UGy SR (R4 1 A
A M) o

R IUA

B3 ERZBEBRFREREXRE
Fig.3 Relationship between the secondary arc and the
recovery voltage of Huai-Wan lines
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Tab.1 Recommended single-phase reclosing time on the
compensation-free transmission lines

PRE WL AL H K] A
6 /(kV/m) HRUE/A (90%HEHAE) /s HEFEIS /s
12.0 0.100~0.150 0.4~0.5
15.0 0.150~0.250 0.5~0.6
184 0.250~0.400 0.70
10.0 21.0 0.310~0.490 0.80
24.0 0.370~0.540 0.80
30.0 0.420~0.580 0.90
42.0 0.520~0.650 1.00
12.0 0.300~0.500 0.80
15.0 0.400~0.600 0.90
18.4 0.500~0.700 1.00
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30.0 0.846~1.164 1.50
42.0 1.172~1.417 1.70
18.4 0.700~1.040 1.30
21.0 0.742~1.163 1.50
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Tab.2 Recommended single-phase reclosing time on the compensation transmission lines
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TJM;Q ng(iiﬁﬁ/ WALIA 7(7')/ms KHE FE /(m/s) 90;;?;;2X ik i@iaf
28.0 0.881 1.5~2.0 0.2s WHX 0.5
12 35.0 1.200 1.5~2.0 02s WHXK 0.5
40.0 1.477 1.5~2.0 0.636~0.827 1.1
28.0 0.881 1.5~2.0 0.2s 7247 0.5
— 2 35.0 1.200 1.5~2.0 0.25s /iA7 0.5
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Iy 15 40.0 1.464 1.5~2.0 0.644~0.716 1.0
1.487 0.90 0.808 1.1
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Fig. 4 Secondary arc extinction characteristics on the
compensation-free transmission lines
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