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Fig. 1 Operation characteristic of travelling wave
protection under different fault resistance
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Table 1 Analysis on refusal-operation of travelling
wave protection
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Table 2  Analysis on refusal-operation of
under-voltage protection
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Fig.2 Logic diagram of VDCL and transient
current control
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Fig.3 DC line current fluctuation caused
by the control system
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Fig. 4 Operation characteristic of DC line protection
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Fig.5 Comparison of waves from fault recording
and simulation
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Fig. 6 Current after the improvement measures

YL U IRRE 5 R AP HE I i R GO0 £ B R A
Lo ATH9R 10 0 T 3 5088 97 0 22 2l O 4 45 2y o T 308 728
ZE R BIAE B A RS BRI Lo A
PPN B 22 Sh R4 3h 4

4 Z5iE

Fr PRI R AL R /9t J7 oot e
S R IR DR T SRR [ ) v BEL AT 0k e LA ) )
i EL 3 ik o A0 2 B ) 0 B I 5 B IR AR AP
A7 [ R (1 ) A

LU £k B 25 Bl AR Sl AR A I ARG L 2 A A AR
PIE IS IE 5 Ok 2 IR KR A R AR
T S A A A LR AP I L 45 2R 2% 25 gl R A AL % B ]
k.

A A 8 8 R s BIR AL B 77 R 7 285 R O 4 A 3R 1Y
X 4 S A R I ) R R R T B K N B KPR T
AE T B I HL U I8 gl R TR 2 Sl R A Sl . ST
L » 165 BB 7 ARG s IR 9 8 9 1) i A P T A8 DR BR 1Y
LA G H A W Bl £

IR AR AP 5 AT BRI AE IR Sh oo i b MR — 52 {i
AR e PR Pl AN B i 2 7 S DR e AT o 22 A0F 5 41K e
PRAP S AT W AR 09 58 (ELIE /5 R BV 26 B e IR B A
FILR % 22 Bl DR3P b A Oy o sl R R ok B 22 Bl R
P B VEPERE

2 % x #

[1] NNAIDOO D, IJUMBA N M. HVDC line protection for the
proposed future HVDC system// Proceedings of IEEE
PowerCon Conference on Power System Technology: Vol 2,
2004, Singapore: 1327-1332.

(2] fE3K 5. K U TR 7 AF UM 1) B 3 e 4 . i R B R
2006,32(9):173-176.

REN Dayong. Analysis of bipole block events over the years of
Tian-Guang HVDC Project. High Voltage Engineering, 2006,
32(9): 173-176.
(3] w3, m AR A% 1 0. A8 7 e I [ 00 I g 09 46 =l 4 . H
J RS A 1k,2006,30(12):102-107.
GAO Xiang, GAO Fuying, YANG Zenghui. Frequency accident
analysis in East China grid due to DC line fault. Automation of
Electric Power Systems, 2006, 30(12) . 102-107.
(4] S0k, Wi Ak . o HE 4 Hs 2 % A7 B 08 37 40 308 i BF 5. 40k o 2%
2003,31(10) :41-44.
AT Lin, CHEN Huawei. Research on traveling wave protection
criterion on HVDC transmission line. Relay, 2003, 31(10) . 41-
44,
(5] JEI R AR . oo L JR 0 P 4R B AR 47 S R 43 BT B RE 8 T vk
LR H AR . 2006,32(9) :33-49.
ZHOU Xiangsheng, LIN Rui. Analysis of relay protection
action for HVDC line and testing method. High Voltage
Engineering, 2006, 32(9) . 33-49.
[6] B BN, B8 P A ML B 4k B (R P B he. 1 RS H 3
1£.,1998,22(4) :61-63.
ZHAO Zigang, HUANG Shaofeng. Extension to the functions
of microcomputer-based protective relay. Automation of Electric
Power Systems, 1998, 22(4): 61-63.
L7] W B, ok g B B i AR AT e . i R E 3
1£.2005,29(14) :96-99.
GAO Ximing, ZHANG Peng, HE Zhi. Analysis on the
operation of DC transmission line protection. Automation of
Electric Power Systems, 2005, 29(14); 96-99.
(8] Hbit , iRIE 2 i e o 55 T MO I UK P 0 2 A6 S ol 0 A7 %
Rk 2 BT, W R 48 A 311k, 2006,30(22) :101-104.
ZHUANG Kangin, WU Han, HUANG Zhilong, et al.
Analysis of frequency characteristics in East China due to Long-
Zheng DC bi-polar block fault. Automation of Electric Power
Systems, 2006, 30(22);: 101-104.
Lo W=, BOTE AR 55 19 L Il i P R I WO B B DR AP Sl AR 43 T BB
A% A 31k ,2008,32(8) :102-107.
HU Yuyang, HUANG Daochun. Faults and protection analysis
of Gezhouba-Nangiao DC transmission line. Automation of
Electric Power Systems, 2008, 32(8): 102-107.
[10] 4 TUAS i 5 kL JR) 55 L U 2% 49 94 1 SR W o g 7 b T 4 25 8
PERSE . MLy R S8 A B4k ,2003.27(18) :68-72.
YANG Weidong, XUE Yusheng, JING Yong. Influence of DC
system’ s control strategy on the transient stability of South
China Grid. Automation of Electric Power Systems, 2003,
27(18) . 68-72.

FERA981), B, @ E . HEHARAE. L LA
FTE e ARGEERNEY AR A FHA, Email: liaimindu@
163. com

REHA960—) . B M+ 3k A0, 2 2HR
FE A RARBERP SR N ERBRESH S IEH.
E-mail: epzxcai(@scut. edu. cn

R FAITA) . F L. HEIRT.EEHT T @
HRARAKBITE %9,

(FT#% 93 W continued on page 93)



(E#% 75 W continued from page 75)

Analysis on the Dynamic Performance Characteristics of HVDC Control and Protections for
the HVDC Line Faults

LI Aimin', CAI Zexiang', REN Dayong®, LI Xiaohua'
(1. South China University of Technology, Guangzhou 510640, China;
2. Tian-Shengqiao Bureau, EHV Power Transmission Company of China Southern Grid, Xingyi 562400, China)

Abstract: The traveling wave protection and under-voltage protection which are initiated by the voltage derivative can not detect
the high impedance fault, and the long operation time of differential protection required to avoid external faults makes it hard to
be the back-up protection. Furthermore, the HVDC control system has a great influence on the performance of the DC line
protection, especially at the low load level. The differential protection will fail to action due to the current fluctuation caused by
the control system. Based on the actual HVDC line parameters and the EMTDC simulation platform, the current DC line
protection and the influence of the control system is evaluated, in connection with the fault records and the simulation results.
An improvement scheme is proposed.
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