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Power System Protection and Control
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Optimization method of power network partitioning based on voltage/var control

LI Lei, HUANG Yan-quan, DONG Jia-du, GAO Feng-hua, WANG Bin-xiao
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: A fit partitioning of network is good to balance the reactive power on the spot and control the node’ s voltage, so it needs to
partition the network. Considering the relationship of the area’ s reactive power and voltage, the max-min electrical distance is used to
form initial areas by merging the adjacency nodes, while reactive power supply nodes act as start nodes. On the basis of the initial
division” s merging and splitting, reasonable partition can be gotten by use of the max-min electrical distance method again. The
method proposed can ensure that the reactive power supply to the load nodes have high voltage control capability, and there are more
strong electrical coupling between the reactive power supply and the load nodes which is compensated by it, all of these conform with
the principle that reactive power should be balanced on the spot. The result of simulation of IEEE 30 system verifies that the method
proposed is practicable, reasonable and correctable.
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Fig.1 Flow chart of the proposed partitioning method
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Tab.1 Part elements of sensitivity matrix

13.1146 | 13.5357 | 142822 | 14.6282 | 14.601 8
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12.6727 | 13.1085 | 13.8942 | 142108 | 14.1578
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12.0098 | 12.4380 | 13.1235 | 13.4521 | 13.5349
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Tab.2 Part elements of electrical distance matrix
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Tab.3 Objective function values

7 X HL 8 7 6 5
HFREREUE | 469.66 | 364.16 | 268.11 | 161.62
7y X HL 4 3 2
Hbrs gl | 110.62 | 86.14 | 23.75
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Fig.2 Partition result of the IEEE 30 system

ARSI oy X g5 5 SCHER[16] BT 43 45 B AR L
B, R TCT YR S RN Guag 15 A 18 1 X 4k
AN o ASCHRAT A S HET 2 XK, 495 18 H)E T
1 D3, 1 SCHR[16]H 19 A4 5 R 0 18 BT & X dak
IEUF SRS o ASCITAS 53 DX &5 Al JE oy e i1y



-9 LY RSN

R A S TP AT T R A A IE Y, e T
PSS R0 DI A S U IR Y RE s ASSORT
FROPDXCEE R, A% DA A FRLISIG B ) 3 45 3 A2 S0 A
ToUDIA o ARG X 45 R 5 SCRR[ 16T LAz 45
RIRATUE AT 73 X T3 E B AT PERE A o

5 it

ASSCPIT e R B4R 7 R dee K- de /) HELR
PREGVETE AR > X518, PRAE T & DA LY
O AR T R BRI RE ) o e oR-dee /I LR
VAN GRAE T FJE DY RO EAT JE T AMEE )
B 19 R AR AL 5 O Y AR B A R, X
REE TC D D2 B P i Js U, O HL W e v
P 0SB Y R PR ] bt e Y
T IEEE 30 9 i RGUIGUE T AR I VE W AT
PE A BEPERTERE
S 3Bk
[1] Yusof S B, Rogers GJ, Alden R T H. Slow coherency

based network partitioning including load buses[J]. IEEE

Trans on Power Systems, 1993, 8 (3): 1375-1382.
(2] Yu#, B —guiEEHeT ¢ [0 W RES)

6, 2000, 24 (12): 20-24.

FAN Lei, CHEN Heng. Study of secondary voltage

control part one structural model and nested clustering

algorithm[J]. Automation of Electric Power Systems,

2000, 24 (12): 20-24.

[3] Yao XM, Yamada, Lin C L. Embedding planar graphs in
four pages[J]. Compute System Science, 38 (1989) :
36-67.

(4] wfh. BT P D 32 300 A i A IR T ik (it
LAEALRSO) [D] BAT: TR, 2004,

(6] W¥ER, EHNL, EFW, & 0TIt
DX PR R TTIAL]. HEMEAR, 2005, 29(24): 37-41.
HU Ze-chun, WANG Xi-fan, WANG Xiu-li, et al. A
two-layered network partitioning approach for optimal
reactive power dispatching[J]. Power System Technology,
2005, 29 (24): 37-41.

(6] TEm, KB, PhEat, &% —FhEET LR
L R G/ TC D 7 2oy A s 1 23 X 593 ).
i AL CREAR, 1998, 18 (3): 221-224.
WANG Yao-yu, ZHANG Bo-ming, SUN Hong-bin,
et al. An expert knowledge based subarea division
method for hierarchical and distributed electric power
system  voltage/var  optimization and control[J].
Proceedings of the CSEE, 1998, 18 (3) : 221-224.

[7] Lagonotte P, Sabonnad iere J C, Leost J Y, et al
Structural analysis of the electrical system: application
to secondary voltage control in france[J]. IEEE Trans on
Power Systems, 1989, 4 (2): 479-486.

(8] /i, T L2y DX ORI RIREGT (it
R 30 [D]. BIRt: R, 2006.

(91 XKME, JEER, BRH. 5T Tabu 8% L H 426
X[ B RG ANk, 2002, 26 (6): 18-21.
LIU Da-peng, TANG Guo-qing, CHEN Heng. Tabu
search based network partitioning for voltage control[J].
Automation of Electric Power Systems, 2002, 26 (6) :
18-22.

[10] FEpEid, PG, FL¥E. HETfupe-rho iR R

TR R FERII X T 1R A 8L, 2007, 31(2):
22-26.
XIONG Hu-gang, CHENG Hao-zhong, KONG Tao.
Network partitioning for reactive power/voltage control
based on immune-central point clustering algorithm[J].
Automation of Electric Power Systems, 2007, 31 (2):
22-26.

(111 #¥F50, &AL, JES. B TR0MIERE 85 A i Jo 2 i s
FEHI X T). o E LT RE2ER, 2006, 26 (22): 6-10.
YANG Xiu-yuan, DONG Zheng, TANG Bao. Power
network partitioning based on fuzzy clustering analysis[J].
Proceedings of the CSEE, 2006, 26 (22): 6-10.

[12] EB, ZEF, fEE, 5 BHERIRAE AL
PRI X AR R [T]. 4k 2%, 2008, 36 (11): 28-32.
WANG Ying, PENG Jian-chun, HE Yu-qing, et al.
Application of fuzzy clustering in secondary voltage
control partitioning[J]. Relay, 2008, 36 (11): 28-32.

[(13] FWPK, FhZRK, TRATH], & R T Ioohis il )

IR IE 2 X 1], FRD RS ABhik, 2005,
29 (10D : 36-40.
GUO Qing-lai, SUN Hong-bin, ZHANG Bo-ming, et al.
Power network partitioning based on clustering analysis
in MVAR control Space[J]. Automation of Electric
Power Systems, 2005, 29 (10) : 36-40.

(14] HPREG MR ) R G850 DX 5 0 52 o Dl fix
FERCE A [T W R ABI AR, 2004(3):
46-49.

HU Cai-e, YANG Ren-gang. Optimal allocation of
reactive power sources using network partitioning[J].
Proceedings of the EPSA, 2004(3): 46-49.

(15 KA, BRAFAN. mrde i Es i Ml dbat: %
REH R, 1996.

[16] Mori H, Takeda K. Parallel simulated annealing for Power
system decomposition[J]. IEEE Trans
Systems, 1994, 9 (2) : 789-795.

on Power

gk HEA: 2009-08-17;
EE BT

& & (1983-), %, Mi+#it, TERFL)Z
RAHHACTT @9 FFR; B-mail: mmlili66@163.com

wF4 (1961-) , F, Hd, #¥%, AFLH ALK
B AR Ao K B sk iz B Shib sy Be BT AR E T
4E; E-mail: yghuang@nec.swjtu.edu.cn

FRiE (1985-) , §, MEHiRL, TENFRER
B kT @m e AR A

&E HER: 2009-11-12



