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Table 1 Nodes reordered according to
voltage stability importance index

Hey B EEE VAT H O ®EE TR
1 1 6.160 39 10 1 3.200 34.37
2 1 4.650 38 11 3 3.110 3
3 3 4.255 8 12 2 2.775 15
4 2 4.180 20 13 3 2.735 23
5 3 4.165 4 14 4 2.700 26
6 5 4.155 16 15 3 2.645 25
7 1 3750 32.35 16 2 2.605 24
8 1 3.660 33 17 2 2.485 21
9 1 3.300 36
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Table 2 Nodes reordered according to voltage
stability weakness index for
specified contingency

P R RENEE TR, P WA T LG
113 15 6 5 4
211 13,14 7 4 21.26.27
310 8.11 8 2 2.22.23
4 8 6.16,19.28029 | 9 1 3.17
5 7 5.10.12.20 10 0 1.79.18.24.25
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Table 3 Nodes reordered according to
improved TSI

e RAESE /T AR

e BB REE, TR

T (kV+Mvar™) ETR= HT (kV-Mvar™) G5
1 1.099658 19 6 0.606237 11
2 0.902257 16 7 0.601556 6
3 0.840867 15 8 0.516086 8
4 0.800693 14 9 0.426785 29
5 0.633874 13
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Fig.3 Improved TSI of different nodes for

different STATCOM capacities
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Table 4 Seven configuration schemes

S R LR LR/ Mvar

1 19 100

2 19.16.15 .14 100x4

3 19.16.15 .14 50x4

4 19.16.15.14 80.60.40.20
1 NSNEXN

> 91‘31\6111\56 ‘184 508
19.16.15.14, 100.,80.60.50

13.11.6.8 40.30.25.15
7 19.16.,15 .14 48.36.,24 .12
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Table 5 Effect of dynamic var configuration
for different schemes

e B e R AT0 I 15f ] B A /s

KB RN TR2 FEI RS FES TR HET

16-15 0.02 0.04 0.02 003 0.03 0.04 0.03

16-17 0.02 005 0.03 003 0.03 0.04 0.03

16-21 0.01 0.04 0.02 002 0.03 0.04 0.02

16-24 0.01 004 0.02 003 0.03 0.03 0.02

17-27 0.01 0.02 0.01 002 0.02 0.04 0.02
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Table 6 Comparison of costs among different schemes

TG TR BRCRN, TR, WSKIRA, AR/

%5 B Mvar Jioi T3t Jiot
1 1 100 30 3200 3230
2 4 400 120 12800 12920
3 4 200 120 6400 6520
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5 8 400 240 12800 13040
6 8 400 240 12800 13040
7 4 120 120 3840 3960
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Optimal dynamic var configuration considering grid characteristics
HUANG Xiaoqing',RUAN Chicheng',ZOU Jiaxin?,CAO Yijia', GUAN Weide'
(1. School of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. State Grid Qinghai Electric Power Research Institute,Xining 810008, China)

Abstract: A multi-criterion method of optimal dynamic var configuration considering the characteristics of
power grid is presented,which,based on the consideration of grid topology and power distribution,adopts the
importance index of nodal voltage stability to screen out the important nodes for maintaining the transient
voltage stability of power system;sorts the nodes according to the nodal voltage stability weakness index
based on voltage deviation to quickly determine the candidate installation locations of dynamic var
compensation devices;applies the improved trajectory sensitivity index to analyze the effect of installation
location on the critical clearing time of major faults and the transient voltage stability of whole system for
selecting the optimal installation location;checks the installation effect according to the transient voltage
stability standard to decide the optimal capacity for obtaining a technically and economically optimized
configuration scheme. The proposed method is verified by the simulation for IEEE 39-bus system.
Key words: transient voltage stability; nodal voltage; weakness; importance; improved trajectory sensitivity

index; dynamic var optimization; var configuration



