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Fig. 1 Basic structure of power system with
secondary voltage control
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Fig. 2 Reduced dynamic load model
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Table 1 Calculation result of nested decomposition
oy XS

k ax

1 0.509 6

2 0.3628 (5,6}

3 0.3279 {5,6},{10,11,13}

4 0.2757 {5,6},{7,8},{10,11,13}

5 0.196 8 {5,6},{7,8},{10,11,13},{16,24}

6 0.1817 {5,6,10,11,13},{7,8},{16,24},{17,18}

7 0.1686 {5,6,10,11,13},{(7,8},{16,17,18,24},{22,23}

8 0.1539 {5,6,7,8,10,11,13},{16,17,18,24},{22,23}
{5,6,7,8,10,11,13,14},{15,16,17,18,24},

9 0.1209 122,23}
{2,25},{3,15,16,17,18,21,22,23,24,35}
{26,27},{4,5,6,7,8,10,11,13,14}
{2,3,15,16,17,18,21,22,23,24,25,35}

11 0.0939 {4,5,6,7,8,10,11,13,14},{19,20,33}
{26,27},{28,29,38}
{2,3,15,16,17,18,19, 20, 21, 22, 23, 24, 25, 26,

12 0.0738 27,30,33,34,35},{4,5,6,7,8,10,11,13,14},
{28,29,38}

10 0.1107

{1,9,39},{28,29,38}
13 0.0618 {2,3,4,5,6,7,8,10,11,13,14,15,16,17,18,19,
20,21,22,23,24,25,26,27,30,32,33,34,35,37}

{1,9,39},{28,29,38}
{2,3,4,5,6,7,8,10,11,13,14,15,16,17,18,19,
20,21,22,23,24,25,26,27,30,31, 32,33, 34,35,
36,37)

14 0.043 0

{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,
15 0.0000 18,19,20,21,22,23,24,25,26,27,28,29,30,31,
32,33,34,35,36,37,38,39}
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Fig.3 Sketch map of system decomposition
(x=0-073 8)
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STUDY OF SECONDARY VOLTAGE CONTROL
Part One Structural Model and Nested Clustering Algorithm

Fan Lei', Chen Heng®
(1. Nanjing Automation Research Institute, Nanjing 210003, China)
(2. Southeast University, Nanjing 210096, China)

Abstract: This paper studies a new approach, secondary voltage control, to improve voltage stability. In this work, the
structural model of secondary voltage control is derived. This model is very simple and has clear physical interpretation. A
nested clustering algorithm to decide the partitioning of secondary voltage control areas is studied. This algorithm is based on
graph theory and needs no eigenvalue analysis, hence it has very fast computational speed. Besides, the natural nesting
characteristic of this method can further speed up the computation. The comparison of this algorithm with the conventional

ones proves its validity.

Keywords: voltage stability; secondary voltage control; structural model; partition of system



