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Table 1 Simulative verification of fault current
HCREEERY / WCERLR S D ELAER S THEAR / B
km kA kA kA -

- I, 6.3699 6.2524 1.84
1. 6.1809 6.0728 1.75
60 I 3.2199 3.1483 2.22
I, 3.1257 3.0589 2.14
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Table 2 Simulative results of fault with
different transition resistances

T B TR %’é”% q K K, K, K, &

0 3312 31.1 311 31.1 662

I AG
100 76.3 5.6 5.6 5.6 15.3
0 12287 86.5 865 865 245.7
[ ABG
100 2343 172 172 172 468
0 0 0 0 0 0
1 ABCG
100 0 0 0 0 0
0 3772 3772 273 273 754
I ATAG
100 1242 1242 79 7.9 24.8
0 404.8 418.8 0 0 83.8
[AllBCG
100 141.1 1432 0 0 28.2
0 406.8 809.4 800.8 0 161.9
[ AlIBIICG
100 201.1 2145 2124 0 42.9

T3 T MR E S M I Y FE R 4 5 R 20
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Table 3 Simulative results of fault with
different location

plesi ﬁié%km K, K, K, K, £

20 3312 31.1  31.1  31.1 66.2

[ AG
80 284.1 265 265 265 56.8
I ABG 20 12287 865 865 865 2457
. 80 4283 425 425 425 857
20 0 0 0 0 0
[ ABCG
80 0 0 0 0 0
20 3772 3772 273 273 754
IATTAG
80 290.6 290.6 392 392 58.1
20 404.8 418.8 0 0 83.8
[ AllBCG
80 320.5 326.1 0 0 65.2
20 406.8 809.4 800.8 0 161.9
I'AlBIICG
80 122.8 3622 356.7 0 72.4
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Table 4 Simulative results of fault with
different power angle difference

Ui/ (°) K, K, K, K, P
5 3312 31.1 31.1 31.1 66.2
30 3049 264 264 264 609
60 2507 209 209 209  50.1
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New fault line selection scheme for four-circuit transmission lines
on same tower
YU Zhongan',BI Jungiang',GUO Peiyu’, WANG Xianmin', CHEN Qing’
(1. School of Electrical Engineering Automation, Jiangxi University of Science and Technology,Ganzhou 341000, Chinaj;
2. Guodian Nanjing Automation Co.,Ltd.,Nanjing 210032, China)

Abstract: Starting with the four-circuit transmission lines on same tower with parameter asymmetry, com-
bined with the characteristics of interline and interphase electromagnetic coupling in the four-circuit trans-
mission lines,a suitable phase-mode transformation matrix is derived to decouple the impedance of each cir-
cuit line. The correctness of the decoupling method is proved by simulation and comparison. Based on the
relationship between the decoupled independent modules, four parameters,i.e. K,,K,,K; and K, are defined.
According to the different values of these four parameters in different circuit faults,a new fault line selec-
tion criterion is constructed. A large number of simulative data on PSCAD / EMTDC show that the pro-
posed fault line selection scheme is fast, simple, reliable and unaffected by fault distance, transition resis-
tance,load current and system operation mode.

Key words: four-circuit lines on same tower; parameter asymmetry ; phase-mode transformation ; fault line

selection ; simulation

(LE#% 1197 continued from page 119)

Commutation failure risk analysis of sound pole caused by
DC monopole blocking
YIN Chunya',LI Fengting', CHEN Weiwei’,ZHANG Zengqiang’
(1. College of Electrical Engineering,Xinjiang University , Urumqi 830047, China;

2. Economic Research Institute,State Grid Xinjiang Electric Power Corporation,Urumgi 830011, China)
Abstract: Based on the establishment of a mathematical CF (Commutation Failure) model, it is indicated
that, the ratio of commutation bus voltage between send-terminal and receive-terminal is the main factor for
CFs,and risk of sound pole CFs exists when a MPB (Mono-Pole Blocking) occurs. Influences leading to
overvoltage when MPB occurs are analyzed, an expression for quantitative calculation of transient overvol-
tage after MPB is deduced,and a criterion of CFs after MPB considering bus overvoltage at send-and re-
ceive-terminals is proposed, and the relationship between send/receive terminal short-circuit capacity and
CFs is obtained. Based on a simulation model of +800 kV HVDC(High Voltage Direct Current) system es-
tablished on DIgSILENT, the validity of transient overvoltage calculation and risk of sound pole CFs exis-
tence are verified through simulations.

Key words: HVDC power transmission; electric power transmission; commutation failure; DC monopole bloc-

king;transient overvoltage;extinction angle
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>
Ground Resistivity: 100.0 [ohm*m]
Relative Ground Permeability: 1.0
Earth Return Formula: Analytical Approximation
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Fig.B1 PSCAD model of tower
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TableB1 Line impedance parameters of four-circuit lines on same tower with asymmetry parameters
Sk AT AT BN
O ((ETEZ TR 11 SN AVATET 2SS SN | (12 TS 1| N AVACTE 2R O | {27 ISR IEES I. IVEIZ I, IV[EIZ
0.1079+j0.6  0.1223+j0.6  0.0737+j0.2  0.0878+j0.2  0.0738+j0.2  0.0799+j0.1  0.0799+j0.2  0.0878+j0.2

723 649 969 898 599 448 285 528
M BL ] LUE HI. ORIZ&rEEPUHERE, . IVREIZLREEPUHEE, 1. AL IVEZ AR RS R, 5K 2 Bt
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