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Analysis of phenomena that zero sequence current will be induced on the non-fault wire when the line icing
is in the single-phase grounding fault

WEI Li', PENG Jian-ning', ZHENG Tao®, YANG Zheng ', WANG Guo—gong', GAO Wen'
(1.Guyuan Power Supply Bureau, Guyuan 756000, China; 2.North China Electric Power University, Beijing 102206, China)

Abstract: This paper introduces the phenomena that a biggish current will be induced on the non-fault wire when the 110 kV electric
wires are in the single-phase grounding fault, which happened under the condition of transmission line icing or during the process of
ice melting. Also, the relationship between the induced current and the climate condition of the place where the fault happened is
discussed. Based on additional measured impedance, the zero-sequence mutual impedance data of the place where the fault happened
is computed. And the influence of zero sequence mutual current on grounding distance and zero sequence current protection is
analysed in a nutshell. For 110 kV line, the operation voltage is lower than EHV and UHV network, so it is not patency and common
in mutual inductance coupled problem. Another way, we can avoid latent disadvantage impact of zero sequence mutual current from
improving the relay protection equipment without observed reference impedance.

Key words: transmission line icing; single-phase grounding; climate condition; non-fault phase; zero sequence mutual current:
relay protection equipment
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Fig.1 Fault current distribution diagram

(1) 2007-2-28, 14 I} 59 43 32 ¥ 601 ZF>, 1112
LR BE B T B ki, 73 ms A9 H B E A,
1075 ms EAWH H, FARR). MFEEdE 1R 1,
WIEZ W 4. Wb s AR 2 6 km BT, %A %
HIL, AR A e A TR, R i B R Ao
HLAE S i v R B A g s K P Y B R

(2) 2007-3-15, 21 i 23 4> 47 b 18 = b, 1112
LR AR PR 2 T B Bk, 70 ms (R B
A, 1072 ms TAHH O ESRIN. BAEME
P&, WS 8~9 km YuH, 7E AL CAHH™ETH
K H R, 5 AR F s AR . DL 2 (),

(B 30U ARG A 587 2 DA Ay s A Fe oh
$ 30, R B E0

(3) 2007-3-17, 13 I} 41 43 51 # 725 =Fb, 1112
SRR e R 25 T B DD BR .70 ms {45 2h
A, 1072 ms A WH I, TA M. WK 2 (b)),

(B 30U ARG A SRR 2 DR Ay s s #eAh
¥ 30, R E B E0

(4) 2007-10-9, 11 i 09 43 18 #5932 = F, 1112
SRR B T BRI, BRI 1112 Wil 2.1 174.5
ms TN B BRI RE, AL C PIkHA B 279.2
A F12432 A B—IRHG, MABIEAAME, i
AR A . DL 2 ()

(5) 2007-10-9, 12 15} 10 43 08 #5271 = F, 1112
LLPUORA C MRS, 18 ms Bt 2 1 BEEh D)
Fo 1083 ms TAHIM, 1 1852 ms Wik as &k
io 19703 ms (EEG G4 800 ms) XK/ E BC
AHTR) MRS CFRZE 70 ms), 2 013 ms FEHIH 2 1 B
W, 1112 Wi sk, (HT e BrE Rk,
2 (A A HT— bR R T D

MEPEEEH, C A CRBE R 1 736 AD Hekh
i, ALB B2 BIAT 236 A 1 269.6 A F— K HLIR,
WAL AR, J7 S C AR, 2k & C 4

F e L AR H B T LA o

IEfTH |11GkVERESE % [ ITENBFR] [2007-3-16 AM 10:59:2 W% &A |DP-3010E/X
|dHEBI ] |2007/03/15 21:19:01, 192900 SN (1112 R SN R
M |11 2R N R | BESCPE 20070315211901192. dat
Lol o ] | M EARET
M | (B R — [maBmE S
| JE A BEE ]
P |l ER WSTR[ [l E R | A | WA
1 LLOKV IT 1 a9, 70 61, 07 |2 [1loKkvIIERb |59. 59 9.33
3 |LLORVIIHU: 60, 57 62, 18 4 [uevirEEm oo 3,08 |
5 [LIZRESTa  [0.35 3,43 16 [i2EERTy  [0.a7 2124 |
T |l2REHIc |0.38 .8l 18 [1nzKEEss0 (0.0l 14.99
1 [L2EEEm] i 12 [II2EEESTR
5 1112 BUBEEETT |
1 2 3 4
i _— | ! b} T
( = iz |
B el f,) |
e Sheege b :
= i =t :
et :
,_,—-’) i~ < | |
e C“‘---\.\_\_.I E— = ) i e -1
: : B Seh 2
> ( e ( e
= .| e RN o Al
Sl > e
............. i i
:m.n(,.— ) A
% ; B >
R xn_.\(\j ) ............................ i
B s e
5 > = .
| A T i |-
e L e |
e e s 1= b
(a)
[Efd NOvESE  [wE [l ATENRHTE) [2007-3-19 MM 09: 10: 458 % [0P-3010E/X
(M 2007/03/17 13:41:51. 725600 | EE |1 112 REERB A RSB R e )
MRS DR B 007031 TIN5, dae_
HESER 8. 117 HIOH (21120 [BwHEA i
MR (1112 M 19,142 v ET]
[ L1OKVIL B SIFUE 115601 A AKERE ]
P8 il AT | MMENRE R s | AT AN | G A0
1L 110KV 11 EUa 59,94 60. 52 2 [LOKYII#R  f59.13 9.27
3 LLOKV 11 B}l 9. 70 61. 38 4 LIOKVITAR0 — j0.02 3. 06
[ |LU2KEESRTa  [0.27 3.35 6 [LLIZEEESKIE  0.26 20.93
1 2EMEERT:  jo.27 2.8 8 |IIZRESI0 0.0l |1aT4
1 LLIZFREENT 2 |LI2KEEETV]
i HIZEREERT]
| i ! 3 4 & 7 B [adES
TS e ] !
e | i T |
e e e S, S i .
et e | il &
= - Sl
e i P o et
P i= = e = il
il e ¢ R & L
il.s(_—:_‘_ L= _'7;_:; ..... =] :
C PESeE=t o [
T B o= el i
(b)
[EfFs [0S [8% for et 2007-10-9 11:20:47 |RA%R be-20008/

AR |2007/10/09 11:09: 18. 932900

MR | 1112 N R BB B 27

AGFER |8, 025
BRI | 1I2ERS
| | 110KV [1 A}
e

L LLOKV ]I #0a

13 (LY Il

5 NIZEHSa

|58.91
|59.70
0,23
T _1]]2!1'.[5?.5210 0,27
1 [k |
3 NIZEEERET]

Lill s

[60. 48
6159
349
204

(MR (MBI A8 s

RE
;Q;z i 200710091 10918932, dat

| MCRELE | 21.83 g (51,2
HEmE 945 eI )
FRWE 1593 KB

LTS RN it 3 AB 52 Rt e By

1745

MM MR

2 |LIORV LB §9.50 9.45
1 LowimEn (.08 10, 13
6 |[IZREELD  10.26 183
8 IIZREES0 001 15.33
I LIZEERERTH]
§ 6 i T

(e)



BUKGAT N L B AR 5 R A WA 7 % e I AR I B K 7 -63 -

(d)

B2 FFERBIIFKE

Fig.2 Wave of zero sequence mutual inductance current
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Fig.4 Wave of common single-phase ground fault
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