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Fig.2 Flowchart of tripping strategy for
local backup protection of line
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Table 1 Pre- and post-fault positive-sequence current
phasors and T, of different circuit breakers
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Table 2 Pre- and post-trip positive-sequence current
phasors and M, of different circuit breakers
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Table 3 Pre- and post-trip positive-sequence current
phasors and N, of different circuit breakers
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Tripping strategy based on directional weight for wide-area backup protection
MA Jing',PEI Xun?’,MA Wei', WANG Zengping'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China;

2. Fangshan Power Supply Bureau,State Grid Beijing Electric Power Grid, Beijing 102401, China)
Abstract: With the prerequisite that the faulty element has been identified by the limited wide-area
centralized backup protection,a tripping strategy based on directional weight is proposed for the wide-area
backup protection. A node-branch correlation matrix is formed based on the directional weight according to
the network topology and the positive-sequence current phasor information within the area. A component-
breaker relevance vector is constructed according to the results of fault identification and circuit breaker
failure detection,based on which,the relevant circuit breaker is recognized and tripped. The simulative
results demonstrate that,the proposed method simplifies the cooperation relationship of backup protection ;the
fault is cut off with the minimum blackout zone;the requirement for information synchronization is not
strict;and it has better reliability and applicability even when partial circuit breaker information is lost.
Key words: relay protection; wide-area protection; tripping strategy; electric circuit breakers; directional
weight; component-breaker relevance vector
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Back-flashover resistance level of +800 kV/500 kV AC-DC
hybrid transmission lines
LI Ruifang',CAO Xiaobin',ZHANG Xianyi’, CHEN Kui',SHEN Jiajie’
(1. School of Electrical Engineering,Southwest Jiaotong University ,Chengdu 610031, China;

2. Sichuan Electric Power Design & Consulting Co., Ltd.,Chengdu 610000, China;
3. Texas Instruments Semiconductor Technology Co.,Ltd.,Shanghai 200122, China)

Abstract: A simulation model of back-flashover resistance level is built based on PSCAD/EMTDC for
+800 kV/500 kV AC-DC hybrid transmission lines and the effect of tower grounding resistance,insulator
piece quantity,lightning waveform,tower height and lightning arrester on the back-flashover resistance level
is discussed. The effect of grounding resistance on the level is emphatically analyzed from the aspect of
shunt coefficient. The back-flashover resistance level of £800 kV/500 kV AC-DC hybrid transmission lines is
compared with that of 500 kV dual-loop lines on same tower and that of +800kV DC line respectively. The
theoretical analysis shows that:as the +800 kV/500 kV AC-DC hybrid transmission lines,the back-flashover
resistance level of its +800 kV line is above two times higher than that of its AC 500 kV line,while the
back-flashover resistance level of its AC and DC line is higher than that of stand-alone =800 kV DC line
and 500 kV dual-loop lines respectively;the back-flashover resistance level drops abruptly when the grounding
resistance reaches a certain value.

Key words: AC-DC hybrid; back flashover; lightning resistance level; shunt coefficient; PSCAD/EMTDC;

AC power transmission; DC power transmission
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