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Influence of zero-sequence mutual inductance of transmission lines of the same passage on equivalent
zero-sequence impedance

XU Xi-dong', HUANG Xu-cong', WANG Quan', FANG Yu-dong’
(1. College of Electric Engineering, Zhejiang University, Hangzhou 310027, China; 2. Zhejiang Electric Power Dispatching and
Communication Center, Hangzhou 310007, China)

Abstract: Based on a model of two parallel lines, this paper studies the influence of the overhead earth wire and the adjacent parallel
lines on the equivalent zero-sequence impedance of fault line. The influence of such factors as distance between parallel lines, the
material of overhead earth wire and the operation condition on the calculation of line equivalent zero-sequence impedance is analyzed.
An algorithm of equivalent zero-sequence impedance, which is based on Carson line model, is given as well. Finally, the
influences of all factors mentioned above are compared through an example. Theoretical analysis and simulation indicate that the
influence of mutual inductance decays with the increase of the distance between lines, a high conductivity overhead earth wire will

decrease the equivalent zero-sequence impedance to a certain degree, and grounding overhauling of transmission lines of the same

passage affects the fault line parameters the most.
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Fig.1 Two adjacent parallel lines

M [R5 A Rttt B e LRI S 23 A
N [ 2k e P AR e T £ P IR Y 2 Py e By, IR
I P2 RS . FLIAL AT 2 A [ i P T 7
PO R PR BHPUH R TR R R & L7 H
BT, XA G IR 2 8] % > LB

[{M VAYVERAYN ZMgl ZMgz I‘M
Un 3 VAVNERRVANN ZNgl ZNgz In
(']gl - ZMgl ZNgl Zgl Zgng }gl
. ZMgz ZNgz Zgng ZgZ .

Ug I

T N FIZAR G AEER PR, HHLEPSE
{E B AR 2L BER B PG , HN RIE R PR U 15
ETER. HTHERMAIER, BHEE LSBNIHE
JP g, kRt S AR HIEAE A . i R
TR FH 2 AT W £ B 1) 28 7 W R FEL R R R R AR AR
b, ¥ 2% EBHTIT S B2k i L N1 B S 2 R
Pio FIE R A FIB TR T S 75 7% St e 2k,
WA 25 W 2 ] LA AN A faifb 25 3, DU R 1PEIR
DU T 0 558 2y BEAL IR 52 10 o
2.1 BEZLBEFELZEZMSH

A1 (N 75 8 PR [R5, [P
T LR«

(jM Z(ZMM ZMglj IM
0 ZMgl Zgl [;"1
S P BT R 7R A -
U

Z
Zmzl—MzzMM—& (4

M

2.2 WEZ%E RN HT
RS RETR £, % RE[R]E JRR X R 2 2 T (1

HREFEMAIN 6 1] i e e T R R

(U'MJ _ [zMM zMNJ 1,
Z V4 .
0 MN W T
PR S 2 PP BT AT RN Ay
72
Ly =Zyum —MN (5
NN

BT B RAN S [ T AR O, 3 5 [R]E iR
P2 (RIS ATARASANOG o [ADE R Pl 2 b T F s 2K
SNEFMSWIE 2 Pros, P EER.

k
_|_K M — Iu Znm é |

Zun < Uio

N » I ZN\N

H -

T
B 2 FlE R IE kA T s T M

Fig.2 Topology of the zero-sequence network when one with
earth faults and the other overhauling
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Fig.3 Topology of the zero-sequence network when one with
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Fig.4 Topology of the zero-sequence network when one with

single-phase-to-earth faults and the other overhauling
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Fig.6 Curve of equivalent zero-sequence impedance change

with resistivity
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Fig.7 Curve of equivalent zero-sequence impedance change

with distance (on overhauling)
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Fig.8 Curve of equivalent zero-sequence impedance change

with impedance added
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Fig.9 Curve of equivalent zero-sequence impedance change

with two overhead earth wires
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