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Fig.5 Optimal allocation of voltage-sag monitoring points
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Tab.1 Allocation scheme ensuring grid-wide
observability of voltage sags

FE MW || v mwseE ||y mwass
1 2,24 7 5,24 13 7,24
2 2,25 8 5,25 14 7,25
3 2,26 9 5,26 15 7,26
4 2,27 10 5,27 16 7,27
5 2,29 11 5,29 17 7,29
6 2,30 12 5,30 18 7,30
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Tab.2 Allocation scheme ensuring grid-wide
observability of disturbance sources

IR OMWAAE | AR AR
1 7,10,24,29 5 7,21,25,30
2 7,10,26,29 6 7,21,26,30
3 7,21,24,29 7 7,21,27,30
4 7,21,24,30 8 7,21,29,30
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Tab.3 Disturbance source observability rates
of final scheme

HE WHHETME /% || TR RSHETRE /%
1 98.51 5 98.35
2 98.38 6 98.33
3 98.51 7 98.30
4 98.43 8 98.27
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Tab.4 Monitoring points required by traditional method
for different voltage thresholds
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Tab.5 Statistics of voltage sag at
non-monitoring points

AR FLHE T A TR K

Wi [0.1,03) [03,05) [05,07) [0.7,0.9]
11 13 23 55 889
12 92 159 853 1902
13 18 33 81 1316
14 304 163 1269 1422
15 194 279 1668 1079
16 157 393 1080 1550
17 205 559 1041 1383
18 280 641 1263 1033
19 264 778 1113 1004
20 296 776 1070 1062
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FEM-based calculation of short-time withstand current for
air circuit breaker
NIU Chunping, DONG Delong,SUN Hao,NING Jiaqi, YANG Fei,WU Yi,RONG Mingzhe

(School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China)
Abstract: The main contact system of an ACB(Air Circuit Breaker) is modeled for calculating its electro-
dynamic stability and thermal stability,which applies the contact bridge model to describe the microcosmic
contacting between movable and fixed contacts,the electric repulsion force and temperature rise of contacts
are quantitatively analyzed and its short-time withstand current is evaluated. In electro-dynamic stability calcu-
lation,3D transient electromagnetic analysis is used to quantitatively calculate the effect of eddy current on
the electric repulsion force. In thermal stability calculation,the improved contact bridge model is applied to
obtain the simulative results of transient thermal field. Two schemes,i.e. shifting shaft hole position and
increasing contact ending pressure,are introduced and their effect on short-time withstand current is researched
based on the established model. An optimal scheme is given.

Key words: electric circuit breakers; short-time withstand current; electro-dynamic stability; thermal stability;

FEM
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Optimal allocation of voltage-sag monitors considering disturbance-source locating
CHEN Lipin',XTAO Xianyong®,ZHANG Wenhai'

(1. School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China;
2. Smart Grid Key Lab of Sichuan Province,Sichuan University ,Chengdu 610065, China)

Abstract: Based on the observable area principle of monitoring points and the locating method of voltage-
sag disturbance-sources,a disturbance-source observability matrix is built and an optimal allocation model of
monitor stations is established,which takes the least monitoring points as its objective and the observability
of grid voltage sag and corresponding disturbance source as its constraint. The O-1 integer linear programming
method is adopted to solve the model. Simulative results of IEEE 30-bus test system show that,the proposed
method is correct and effective,which,with less monitoring points,avoids the difficulty of voltage threshold
selection and obtains more accurate characteristics of voltage sags.

Key words: voltage sag; disturbance-source locating; monitoring; observability matrix; 0-1 integer linear

programming; models
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