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Fig.1 Hardware structure of fault monitoring equipment
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Fig.2 Simulation model of bipolar HVDC system
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Fig.3 Module value of head equivalent impedance

of grounding electrode line under different frequencies
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TP S T LA Y, AN T8 A e il i I 3 2 B
LA, IR B e B i L R B S R B T
W 78k, At g SR il A4 S £ 4 4 40 RE AT 250K W 4
HOAR 2t b o R A R

2 ETHHEBERERSRPREE

2.1 INEESH

BT 253 B 53 1/ N A8 i B SR AT LAKHE 5
AT R I 53 ALl RO S 4 — iR A2 4k
B, JIT AR o 1 B LA o3 B 5 2 | T AT B G
B[] o HE R4 25 . /AN AT A o B it T —F e
BN AT T BRI T 2 )2 R 43, XF 243
o BT AT 2053 10 R A o3 itE— 25 4 T RE AR
PERE BT A5 5 IR AIE [ 38 7 b 35 5 A R Ay, fifi 2
E G 5 B A UC G, T4 =y 1 B =53 B, AL it
NS T ATz R AN . X ST
WA TG , I8 BN AL F AR 2 JBOGT I 3 651
PR /I A 2R B A /NI A A BT RT R4S X Tz A1 B 1)
BEAES, 6 —A 2 250 04 /NI G100 i)

AR db10 /N 4T 5 2 /N 43 i, AR EL
X 7 A B 1) B AAAT 5-, 2E TTTA 60 1 A B 1 R
A IR

Bo /NEESER

Fig.6 Wavelet packet decomposition tree
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Table 1 Test results of single line grounding fault
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Table 2 Test results of double line grounding fault
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Table 3 Test results of line break fault
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Table 4 Test results of DC transmission line fault
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Novel method for HVDC power transmission system
grounding electrode line protection
ZHUANG Yi"?,LI Xiaopeng',TENG Yufei',L.U Jiping’
(1. State Grid Sichuan Electric Power Research Institute,Chengdu 610072, China;
2. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,

School of Electrical Engineering,Chongqing University, Chongging 400044, China)
Abstract: To deal with the problem that the existing grounding electrode line protections based on signal
injection might have protection failure under certain fault conditions,a novel approach of grounding
electrode line protection based on multi-band voltage amplitude integration is proposed. Simulative analysis
indicates that the voltage spectrum of the head end changes greatly after the faults occurred in grounding
electrode line. On this basis,the proposed approach utilizes the wavelet packet analysis to provide different
frequency bands of head-end voltages, and the variation of voltage amplitude integration is used as fault
identification criterion. Simulative results based on PSCAD / EMTDC indicate that the proposed protection
method effectively identifies different types of faults on the grounding electrode line,and its performance is
not affected by the fault resistance. Hence,the proposed approach has promising prospects for engineering
applications.
Key words: HVDC power transmission;grounding electrode line;wavelet packet analysis;frequency band vol-

tage ;relay protection



