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A Study on the Analysis and Control of Voltage Stability

AR | R R

(Su-Hyeong Jang:Kyu-Ho Kim‘Seok-Ku You)

Abstract—This paper presents an efficient method to calculate voltage collapse point and to
avoid voltage instability. To evaluate voltage stability mn power systems, it is necessary to get

critical loading points. For this purpose, this paper uses linear programming to calculate efficient-

ly voltage collapse point. Also, if index value becomes larger than given threshold value, voltage

stability is improved by compensation of reactive power at selected bus. This algorithm is verified

by simulation on the IEEE 14—bus sample system.

Key Words : Critical Load( Al 4%3}), Voltage Instability (A 3t£-9+4), Clustering Method, Lin-
ear Programming (413 # &%), Reactive Power Compensation(5 &40 & 2 4H)
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Table 1 Bus Data of IEEE 14 Bus Model
System

mn mx

Bus| P QL P Q. @,
No. | [MW] |[MVAR]| [MW] |[MvAR]|(MVAR]| [P-U.]
11 001 00 ] slack 1.0
9 | 217 | 127 | 40.0 | —40.0| 50.0 | 1.045
31942 [ 190 | 00 0.0| 40.0 | 1.010
4

5

478 | =39 | 00 1.0

76 | 16| 00 1.0
61112 | 75| 00 | —6.0| 240 | 1.070
71 00| 00| 00 1.0

00 | 00 | 00| -60]| 240 | 1.090
9 | 295 | 166 | 0.0 1.0
10] 90| 58| 00 1.0
11| 35| 18] 00 1.0
12| 61| 16 { 00 0 |
13135 ] 581 00 10 |
14| 149 | 50 | 00 10
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Table 2 Line Data of IEEE 14 Bus Model

System

Line Bus~Bus R X B:/2
NO. [P.U.] [P.U.] [P.U.]
1 1~ 2 (0.01938 |0.05917 |{0.02640
2 2~ 3 10.04699 |0.19797 |0.02190
3 2~ 4 10.05811 |0.19632 |0.01870
4 1~ 5 10.05403 |0.22304 |0.02460
5 2~ 5 10.05695 |0.17388 |0.01700
6 3~ 4 10.06701 |0.17103 |0.01730
7 4~ 5 ]0.01335 [0.042211 | 0.0064
8 5~ 6 |0.0 0.25202 | 0.0

9 4~ 7 10.0 0.20912 0.0

10 7~ 8 10.0 0.17615 [ 0.0

11 4~ 9 10.0 0.55618 | 0.0

12 7~ 9 100 0.11001 |0.0

13 9~10 |0.03181 |0.08450 |0.0

14 6~11 |0.09498 |0.19890 |0.0

15 6~12 10.12291 |0.25581 |0.0

16 6~13 {0.06615 |0.13027 |0.0

17 9~14 ]0.12711 |0.27038 |0.0

18 10~11 }0.08205 |0.19207 !0.0

19 12~13 |0.22092 [0.19988 |0.0

20 13~14 ]0.17093 |0.34802 | 0.0
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