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Analysis on the weak current and strong magnetic problem of north-west 330 kV lines and its
countermeasure
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(1. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Northwest China Power Dispatch & Communication Center, Xi’an 710048, China)

Abstract: This paper analyzes a maloperation event of longitudinal zero-sequence protection in north-west 330 kV lines, caused by
zero-sequence mutual inductance between lines. By deeply analyzing the link between power network structure and maloperation of
longitudinal zero-sequence protection from theoretical analysis and quantitative analysis, it sums up behaviors of longitudinal
zero-sequence protection under different running situations of double-circuit lines, concludes that the reason for maloperation of
protection is weak current and strong magnetic contact of lines, and points out that the necessary condition for maloperation is the
reverse of zero-sequence voltage on both sides. In order to solve the weak current and strong magnetic problem, zero-sequence direction
components based on fault type are used instead of zero-sequence direction components. Recording data analysis proves the
effectiveness and accuracy of this measure.
This work is supported by National Natural Science Foundation of China (No.50677051).
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Fig.1 Topology of the studied power network
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Fig.2 Diagram of zero-sequence network

SR Z, AL TR Z
Zgy~ Lo NRHSLL S2. S3IMEFMSL: Z,,,
Zy, PEREE L1 IR Z O TR Rl

OL2
T LR R S R PR

2T UG H, T B2 e A AN 0] Bk b il s
I, RLFPILEREW, ST DREZY
CENERY/ ek o LA 2 e G 2 9 e S A )
o TR % e i 2 2R 1Y, IR ke T
1R PO A IR 15 5 i GR 7 2R 5ly, 0 P DR
LA RE TRy v s SR A LA AT, ST i 4 )

S10 °

()25 - B A A0 B T T 28 1 H s £4090°, 3 A2 X 5 )
1E 77 M S A -

2 TR 2 M 45 1, 51 5 KCL T REZH i
(D):

ZOmj01 + ZOL2j02 + Zs30j05 = Uo
(st +Z, )101 + Zowloy + Zspoloy = 0
21y + Zgy 1oy — Zgyolys = 0

jos =1y — 1, (D
102 :Ios _103
U01 :_Zsm[m

U02 = Zszoj04
X R R AR, nTPASKAS:

) 7 7 )
U01 ==L Zszo +ZOm +£(Zszo +Z) Uo
A z 2)

S30

. Z Z 7|
U02=%|:ZSIO+ZOL1_Z — :|U0

Om
S30
X

A=(Z +Z Z

0L2 _ZOm)ZSZO OL1"—0L2
Z, (Zo+ZNZy,—Z,, )+
Z(Z Ly + Zs3oZOm + ZSZOZOLZ) +

S20°7S30

e (Z + ZOLZ )(ZSZO + Z)(ZSIO + ZOLl

S30

~Z) +ZZy, +

S10°70L2

0L2

_Zom)

(3)

W, Zy, > Zoy s Zon > Zow» FIE, A
TERT00 ACHE P00 22 7 v s S AH 2 R T 7 1)
RPN BB, B (Zgyy + Zop, = Zoy —
ZonZ [ Zso) <O, A B A W7 UK U, Al
U, Al

DU AT AR I R B . TCHE IR
LR I SIS R RS DUREAT 20 AT

1) M Z,, =0, U, M5 TEKT0, I
2Py o AN S T, 158 BTV 4% 2 B TG HLIRR IR I
T [BIEEAN TR AN 23 O AR 2 NI F
J¥2 75 T AR FRY 51 o

2) MZ=0W, A>0, U, H4sTFHATO,
B0 7 MR A S 1, 50— 3 1 1L
A [0] 2 4% — | 2 B AN R A B s, AN 2 s B
W2y S 8 SAH , Ao BN ZE 7 7 [ (R 3)) o

3) M ZRNZ,, oAk, PN R 5 R
o Z BB I R 105938, Z,,,



RELE, 25

VH b 330 KV £ 58 FL s i i ) 0 # SRR 157 -123 -

KN T R RS 5K 30 255 P il

IR B 25 5 BT 5 1 B4 250
4) MZ=oolf, KU, JNU,, 115 FEHTER

PLZ, 1REH

A1 {%(a”—4)+ZWQW+ZWZ’+ZW%”+}

A 1|4, DT L2, 0 Zom =150

z z |z 2, +Z, N2, +Z, ~Z,)

520 530 2 s1o 1

. Looly - .
Uy, 05T Z05m 0 5.0, U, 945 s
S30

Ly, <o, mEBRER. B

$30
AR TIOR3 5 [ R Bl

TERL BRIV AT AT A, S HL T S AT SR A
FeORAP 3N ) P R AL G F R R R 58 WA 555 52
LR TR ERt0) P 8 P v 1) Sy L P P N )
A BEMEROR o
2.2 IRHBEEST

N T S g M AT I 55 H SR G 5 RS PRI LB
JP 07 ) ORGP RBI T, R P e 2 IR e A
IR I (1 I i s e e AR 2 B 2 P HL s R
RARDL R AR o TH R MSRAFESR B 3 100 5,
RIS (R RA A A B J 8 20 1

Ty T 1 PR S BB AR -

FIPIETT R ENEX N -

—-162°<arg(3U,/31,)<0°.

£ L (HEE

18° <arg(3U,/31,) <180°

C1) 5 0 1 s e 20 A

T P 00 R TS R DM S B A 2
Ji 2 e A W B 3 B

100 1
2 < oA\
= 0 = 0
z
< =

100 1
0 50 100 150 200 0 50 100 150 200
100 2

< <

2 0 & ON\/\/\W\/\/

m m

1950 100 150 200 %0 50 100 150 200

1
> <
£ 0 £ MWW AN
-100
0 50 100 150 200 0 50 100 150 200

2
> <
S 0 > O-‘-‘—~—*\/\/\j“
o o

2
0 50 100 150 200 0 50 100 150 200
t/ms #/ms

3 BEMFRKEE
Fig.3 Recording data of Weinan station
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Fig.4 Zero-sequence direction at Weinan station
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Fig.5 Recording data of Dongjiao station
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Fig.6 Zero-sequence direction at Dongjiao station
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Fig.7 Effective value of zero-sequence current and discriminant
result with zero-sequence direction element / zero-sequence

direction element based on fault type at Weinan station
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Fig.8 Effective value of zero-sequence current and discriminant
result with zero-sequence direction element / zero-sequence

direction element based on fault type at Dongjiao station
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