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Table 1 Conductor parameters of =800 kV
UHVDC transmission lines
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Fig.1 Circuit of DC filter for Xiangjiaba-Shanghai
DC transmission project
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Table 2 Parameters of DC filter for
Xiangjiaba-Shanghai DC transmission project

C/pF Li/mH C/pF L,/mH C/pF Liy/mH R,/Q
1.05 9.847 3286 58295 5105 11.745 3095
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Table 3 Influence of main DC filter capacitor
on single-pole grounding fault overvoltage

FHAE /P HEE/KV [ ERA/WF dHEE/KV
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Fig.12 Circuit of DC filter for Jinping-
South Jiangsu DC transmission project
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Table 4 Parameters of DC filter for Jinping-

South Jiangsu DC transmission project

W mst M, €/ L/ G/ L/ R/
% wF mH pF mH [9)

1199 1.825 964.0 5700

89.35 0.810 48.86 10000

I 2739 1 0.80
2 12724 1 0.35

L G, Cs
JER X [ I |
ek C']_rW\/\ ‘ |

L, Ly
B 13 2F—J FERIEKRERKE
Fig.13 Circuit of DC filter for Yunnan-
Guangdong DC transmission project
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Table 5 Parameters of DC filter for
Yunnan-Guangdong DC transmission project

C/pF Li/mH C/pF L,/mH C/pF Ly/mH
1.2 9.345 2.824 15919 2.647  4.656
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Table 6 Influence of DC filter type on
single-pole grounding fault overvoltage
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HI %% 6 AT LLE |3 b B U 08 O 4 20 U X 3 v
FEMRAE LTI A 5 5 53 4h %5 5% 3 R A LX) B
TS AR AT LR — e, B ER A S
S8 1.05 wF 1,15 wF 1.2 pF, =& REzE, W
I TE B IR B A ERA S BE L ST, B
i 2R FHAN [R) L 90 00 0 4 780 | — M th R 2 X ik L R
RO 7= A R K RE R | B U U A% A AR
5 W) PG 5 b S S F e P R OCBEME R R
32 —MFMmER
32.1 HAEHZA

 JE B L R A R S 8 I R A U
TE T AT 2 B 1) A7 45 ) ) DA B R 47 206 8 1) 2B ) 4
J& , B AR T R A DR A T ) — i)
H 2% L PR 2 b i e R S S B A KA B )4
VA0 42 ) 22 8 TG 1 B e o i B A 1R RO, PR
LR ) 2R G0 H R 2 0% i R A AR R
322 AFHAEMR G

FF 13 e BEL T DA AR 65 Tt TR 286 1sf 1) 487 2
G EE DA A5 i 4 1 4 it 1 %) ek v, S W A T I
R, A X 12 0k v, s 1 2 A 0T B HC i i i BRI ]
FEARBAT FEM A [ AT 1 4 b r, BELAY 00 1) {4 A
LR R R FLEE RN SR 7 R

F 7 T EIATH b FR B o B A 35 S B 3 R U B 0

Table 7 Influence of tower grounding resistance on

single-pole grounding fault overvoltage

RSP B/ Q s B /K V| [FFE S B/ Q s fLE /kV
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5 1240
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Table 8 Influence of arrester installed on tower
at line midpoint on overvoltage
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Table 9 Influence of line length on single-pole

grounding fault overvoltage

LHRKE /km WJHE/KV|| KEKE/km dHE/KV
1500 1249 2100 1255
1700 1254 2300 1279
1900 1253
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Table 10 Influence of transferring power on
single-pole grounding fault overvoltage
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WANG Yan,HAO Liangxia,XU Yugqin
(School of Electrical & Electronic Engineering, North China Electric Power University ,Baoding 071003, China)
Abstract: A fault location method based on the amplitude characteristics of hyperbolic cosine function is
presented for the double-circuit UHV transmission lines on same tower. The half-wave Fourier narrow-band
filtering algorithm is applied to extract the electrical fundamental components of both ends and the six-
sequence component method is then applied to decouple them. A hyperbolic cosine fault locating function is
constructed based on the homotopic positive-sequence fundamental components and the reference point
producing the maximum amplitude of fault locating function is taken as the fault location. Theoretical
analysis and simulative test prove that,immune to the system impedance,fault point transition resistance,line
distributed capacitive current and other factors,the method has high fault locating accuracy and quick
calculating speed,meeting the requirements of site applications.
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tower; electric fault location; narrow-band filtering; fault locating function
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Overvoltage generation mechanism during single-pole grounding fault of
+ 800 kV UHVDC transmission lines and its influencing factors
ZHOU Hao,Ll Jiyuan, WANG Dongju,QIU Yuting,LI Sha,HAN Yuchuan
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract: The overvoltage process of single-pole grounding fault of UHVDC transmission line is divided into
two parts:the first voltage jump and the second voltage jump. The generation mechanism of two voltage jumps
is studied based on the electromagnetic coupling between two poles and the wave process. The influences of
different factors on the overvoltage are analyzed,such as main DC filter capacitor,DC filter type,DC control
system,grounding resistance of line tower,arrester installed on tower at line midpoint,transmission line
parameters, transferring power,etc. Simulative results show that,the main capacitor of DC filter is a critical
factor to limit the overvoltage while the others have little effect on the overvoltage. Recommended capacitance
of the main capacitor of DC filter for £800kV UHVDC lines is from 1 pF to 2 pF for limiting the overvoltage
within 1.7 times of rated voltage.

Key words: UHV power transmission; DC power transmission; single-pole grounding fault; overvoltage;
mechanism analysis; failure analysis; influencing factors; wave process
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