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Fig.1 R-L single-phase equivalent line model
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Fig.2 R-L three-phase equivalent line model
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Tab.3 Verification results of dynamic
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AN 3x90 Mvar, WAL E ki ky Bk B THAR VE BN | AZ,,, [>125.00 Q.
R4 nMHBHBEHFENRIELER
Tab.4 Verification results of dynamic emulation test at n side
R E O MEEEE R/Q |AZ,.|/Q |AZ,.|/Q |AZ,,.|/Q 7 B 9 8
ko BG 400 -47-j38 18+j6 -111-j57 ANGE
ki ABC 0 -33-j41 -36-j56 -23-j52 ANGE
ko AG 400 -99-j106 -5+j19 ~92-i62 g
by BC 0 -68-j37 92-330 -89-j129 NE
ki AG 0 13-j34 -56+j166 1314193 AE
ks BCG 0 -72+j86 -29+j225 -75+j186 ANGE
ks BC 0 ~81+j174 11+j156 ~108+j153 R
TE BB | AZ,,, 1>125.00 Q.
xRS JEERHEFENRIELER
Tab.5 Verification results of dynamic emulation test for LI
WL E MR R/ Q |AZ,.|/Q |AZ,,|/Q |AZ,.|/Q Bk ] A 1)
k1o BG 400 117+j141 67-j54 38+j100 B
kn ABC 0 23-j194 33-j200 32-j193 ABC
ku AG 400 -2-j146 84+j156 -46+j108 A
ki BC 0 20+j132 195-j47 -43-j62 BC
ko AG 0 45-j27 -4+j145 63+j186 A
ks BCG 0 12+j127 12+j140 22+j129 Jc
ki BC 0 -12+j149 1+j140 18+j127 Jc

FE LI HE 180° <argAZ,,<0°, |AZ,,| <66.68 QV |AZ,,|>266.70 Q.
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Improved pilot protection based on longitudinal impedance

of decoupled transmission line

XIA Jingde'?,|SUONAN Jiale|?,ZHANG Yining”®, WANG Bin*, SHAO Wenquan'?,HE Shien**
(1. School of Electronic Information,Xi’an Polytechnic University,Xi’an 710048, China;

2. School of Electric Engineering,Xi’an Jiaotong University,Xi’an 710049 ,China;

3. Test & Maintenance Center,CSG EHV Power Transmission Company,Guangzhou 510663, China;
4. Gansu Electric Power Company,Lanzhou 730050, China)

Abstract: Based on the LI(Longitudinal Impedance) characteristic of single-phase model,an accurate decoupling

algorithm of LI for three-phase model is proposed,which ensures its theoretical reliability. An improved pilot

protection applying the LI of fault component is thus proposed for transmission line. When external fault

occurs,its LI is equal to the positive-sequence impedance of line;when internal fault occurs,it is equal to

the negative phasor sum of the positive-sequence impedances of equivalent system. The proposed protection

scheme has sensitive operation and reliable performance,avoiding the synchronous sampling of electrical

variables at each terminal of line. The composite influence of system impedance and line capacitance on LI

is analyzed and an auxiliary criterion is added,which makes the proposed protection scheme suitable for

various operational environments. Simulative results show its correctness.

Key words: electric power transmission; pilot protection; relay protection; fault component; longitudinal

impedance



