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Fig.1 Long line model with homogeneously
distributed parameter
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Fig.2 Comparison of zero sequence phase-frequency
characteristics between two parameter
models of 20 km overhead line
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Fig.3 Distribution network for PSCAD simulation
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Fig.4 Comparison of zero sequence impedance
phase-frequency characteristics between
overhead line and power cable
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Fig.5 Zero sequence impedance phase-frequency
characteristics of hybrid line with 10 km
overhead line and 10 km power cable
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Fig.6 Zero sequence impedance phase-frequency
characteristics of line with branch
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Fig.7 Phase-frequency characteristics of zero
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sequence network with fault at line 3
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Fig.8 Phase-frequency characteristics of zero
sequence network with fault at line 4
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Fig.9 Phase-frequency characteristics of zero
sequence network with fault at line 3
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Fig.10 Phase-frequency characteristics of zero
sequence network with fault at line 4

S S O ) S R A K ) e LT AR R
% T S 0 ) A T A A B O R I 4 4 2 I B
PUARRPE | BT LA I 4 B LA B A 4 42 B 11 28 I T 45 1Y
FEAFURE IR AR AN 32 B 26 1 B R0

3 #it

A8 P R B R v R AR RN 4 b TR
Ja A 2R B B P B AR IR T2 22 2R SR
R R (MR s g F & A B
TR ) 5 A 2 N ) ) T A e R A R
T W0 25 B RH AR P R T e T S S A 4
2 I 1) 2 7 BE DT ARV S 32 R 2% AR B 5 ), O
HHEE AT Ok T A it 4 2 % v fie R Y 1 A
PR

LEBR I ARSI AR — AR, NI, Teie
SEBUAE ) 75 SR B T AR R S R ATk
BERENS [ 2 M TR R B B AR 4R U
AR B . I HLELRER AT A 2% 2% 2 s i U A9 7
Ti) | (L o L T 5 PR O 2 [ A 4 07 25 5 R TE e 26
M, RSO AR X S TR S T 1k
2735 TR A U R A S ST T — I B Al

SEH .

(1] BCCEAE sk P2y BOHEAR S5, — i 2 07 40 £ R 0 A0 A I H 0

PR b S S BT 2 ()], R E R RL TR A 4R, 2006,26(2) :
41-46.
ZHAO Huimei,ZHANG Baohui,DUAN Jiandong,et al. A new
scheme of faulty line selection with adaptively capturing the
feature band for power distribution networks[J]. Proceeding of
the CSEE,2006,26(2):41-46.

(2] Tha, e i =l T 4 i 2R 9 v A 2 T U G 32 £ i B
FE[D]. V%, P24 38 R AU C R 2 BE 2003,

MA Ke. Transient harmonic methods for ground-fault detecting

in the non-effectively grounded neutral systems[D]. Xi’an:Xi’an



%38

SRAB NI, 45 . b AR e AR T IO 4 AR A R @

Jiaotong University ,2003.

[3] W, BHLM, TO7 45, BT RIS IE S 22000 20 Hr i) /) v O 4

o R GEBRREZE []]. RS Fi4E,2007,31(4) :76-79.
PAN Lu,LU Yanping,YU Fang,et al. Fault line selection in
non-solidly earthed network based on phase-frequency characte-
ristic and multi-frequency band analysis[J]. Automation of Elec-
tric Power Systems,2007,31(4):76-79.

(4] FEAR S AT IR PIIR. M AR L e v 0 B A i
PSRRI BT [)]. VA28 3800 K227 4, 2004,38(2) :195-199.
XUE Yongduan,FENG Zuren,XU Bingyin. Transient characteris-
tics analysis of single-phase earthed fault in non-solidly grounded
systems[J]. Journal of Xi’an Jiaotong University,2004,38(2):
195-199.

[5] EAh, MBET. BTG5 REAE S35 75 BE 9 /0N F g 45 3 25 £k i % 17

JHJ]. B RH A 2008,32(4):96-100.

WANG Wei,JIAO Yanjun. Application of characteristic compo-

nents of transient signal in grounded wire detection of ineffec-

tively earthed distribution systems[]J]. Power System Technology,

2008,32(4) :96-100.

A, AP VAL /IS P A b T 2 1) R 7 e S

FE[)]. P EHAL TR, 2003,23(7) :51-56.

XUE Yongduan,XU Bingyin, FENG Zuren. The principle of di-

rectional earth fault protection using zero sequence transients in

non-solid earthed network[]J]. Proceedings of the CSEE,2003,
23(7):51-56.

[7] BEERE, A4 R G0 S AH He b OB LR M BT 5E (D], D922, VY 22
33 K2 L AU TR 2 B, 2008.

XUE Xiaohui. Fault line selection in non-solid earthed network
[D]. Xi’an:Xi’an Jiaotong University,2008.

—
(=)}
[}

(87 BXEMy, JL T B A RRAEAE B0 Ik IR T e B b 3R 40 H A B2 b
W BELR AT AT (D], PG %, 7 %8 38 K~ i R TR 22 B, 2005.
ZHAO Huimei. The research on fault line selection in non-solid
earthed networks based on transient signals[D]. Xi’an:Xi’an
Jiaotong University ,2005.

TP 2y R B TR OCEE A LT RRIE AT Y N S T LU R A
A TC F D) SR 4 R PR 2R D ik () ). M RGO S
2008,36(13):5-10.

ZHANG Baohui,ZHAO Huimei,ZHANG Wenhao,et al. Faulty

line selection by comparing the amplitudes of transient zero

—
\=]
[}

sequence current in the special frequency band for power
distribution networks[J]. Power System Protection and Control,
2008,36(13):5-10.
[10] BR¥7. WD RGEFRAEHT M. st oh E 7 Rk 1995.
[11] ZE4%. JE T IS4 BT 35 19 /0N Fl 300 22 1 3R 290 S0 A 2 M 0 I 3 42
(D], VU4 V622 3858 R 5 i AU TR 2 B, 2008.
LI Sen. The research on fault line selection in neutral indi-
rectly grounding power system based on correlation analysis
[D]. Xi’an:Xi’an Jiaotong University,2008.
(RREHRE. £BEH)

EEE AT

RABRI (1984-), % (T THAMA MEMRTE LELHFR
Zr ) A R B R S HTE i & (E-mail ; zwg.song@stu.xjtu.
edu.cn);

RARA(1953-), 8 M BA #ix ML S
i IR A OARA ZABRERY AR EI N ad S
# %3815 % (E-mail : bhzhang@mail xjtu.edu.cn) ,

Phase-frequency characteristics of zero sequence network

in neutral indirectly grounding power system
ZHANG Weigang,ZHANG Baohui

(School of Electrical Engineering, Xi’an Jiaotong University,Xi’an 710049, China)
Abstract: Transient zero sequence current is the focus of faulty line selection in neutral indirectly
grounding system. In order to study the frequency-domain characteristics of transient signal distribution,the
phase-frequency characteristics of zero sequence network with single-phase grounding fault is analyzed based
on the distributed parameter line model. The phase-frequency characteristics of single feeder zero sequence
impedance are analyzed by PSCAD simulation and its influencing factors are studied,such as transmission
line parameter,length,structure ,branch,etc. The phase-frequency characteristics of zero sequence network are
also analyzed by PSCAD simulation and the influence of grounding mode on it is studied. Analysis shows
that,what is measured on the faulty line is actually the phase-frequency characteristics of zero-sequence
network composed of all healthy lines,depending on the neutral grounding mode and the phase-frequency
characteristics of all healthy lines. The first capacitive band of lines is changeable,which should be
adaptively found by the faulty line selection method based on transient zero sequence current to extract the
transient information and set selection criteria according to the relationship between zero sequence current
and voltage or between zero sequence currents.
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