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Partitioning for reactive voltage based on spectral clustering and pilot nodes selection

XU Yifei, JIANG Wenbo, CHENG Xueli
(School of Electrical Engineering and Electronic Information, Xihua University, Chengdu 610039, China)

Abstract: Traditional partitioning algorithms for reactive voltage are often using clustering algorithm of power flow
calculation. These algorithms have some problems, such as complex computation and unable to reflect the network
structure of power grid. To figure out those problems, a new algorithm for voltage control partitioning is proposed based
on spectral clustering of complex network. First, the model of voltage control partitioning is established using the
imaginary part of nodal admittance matrix; second, the algorithm adopts spectral clustering to analyze the model to get the
low dimension clustering samples; then power system is partitioned by the improving K-means clustering algorithm. To
ensure the credibility of partitioning result, evaluation system with three indexes is established to calibrate the partitioning
result, such as modularity, reactive power balance and reactive power reserve, etc. To improve the accuracy of pilot nodes
selection, the evaluation index of degree centrality is introduced. The simulation result of IEEE 39-bus testing system
shows that the new algorithm is of effectiveness and superiority.
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Fig. 1 Flow chart of the partitioning algorithm
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Table 1 Partitioning result for [IEEE 39-bus system
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% 2 5 XA R XERS T TERE

Table 2 Static reactive power balance calibration of

partitioning result

SX AAXRE IR XA S A XIS
%5 KT ToHh a4 2 Fl/ T P

2 F/Mvar Mvar 53

1 300 44 S

2 650 356 A

3 300 55 S

4 957 354 S

5 350 260 A

6 300 88 S

2.3 HEXARHXFLE
H T ARBUA SOy X A, B X 7%
fRIRSEHe B 15 SR [8 TN ormal B 37401 (NP) SRR

[19WLERF 43 X J25(MP) SCHR[20] )2 IR B (HC) TS
B X7 E AR B TEL R, 45 ANk 4 TR
%3 PRAZNEINES

Table 3 Reactive power reserve of partitioning result (%)

SRS X1 X2 X3 X4 XS 4rX6

Tt 853 27.1 80.8 13 20.7 60.2

R 4 NEISCHRPIERE LLAL
Table 4 Modularity comparison by different methods

I3 )5 WIRA NP[8] MP[19] HC[20]
X ¥ H 6 6 6 6
P Q 0.625 6 0.613 4 0.6318 0.617 0

1A SO R (AR B 530 13k 4% SCHRAS
[, Prs2li Q (HhA R . (AR AL Sk
AT Q LA M I R 4 12

ARPEAIRE 52 X, Q (HMK, #EET 7 i
oo WK 4 alF HSCHERT19]3E TG 70 X445
FIBIRSE Q fHfs Ak, (HER AT 4. 8 1l 5)
BF A, FEUEK T &AL Tk
TASAG RN 73 X HAT R R OB, ORAIE T XAk
HASTIT i, FINERE T sl &, $#2
T ARG REARGENE, REE A S B DL R 2y
DX A2

WA G 3 P,

16 21 -
ISI— l I
v ©
T—E 4 14 r24 ——36
v
5 13 23
9 |6 —J- 12| i 19 i
[ R 11 20 22
-L' 10 V[
8 31 32 34133 35
I 0 ©
[ 3 IEEE-39 TSR Z N X

Fig. 3 Partitioning result of IEEE 39-bus system
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