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Fig.1 Schematic diagram of area decomposition
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Fig. 3 Trajectories of maximum power-flow mismatch

TEST RS 1 IS A A, 2 A2 ) BN T
SX107 I LA T RGN FE AL, N W BOH
AP ST REHT Bk DL TR A R S R AR L R
PR3 SR E] , EL 50 A A SR AR AT R o T Bt
SRLINFA] 483~ DX IR 1y 2 SR A o P I 1) AR X 45
Do N TR ORI 2 A A R AR R A
7 R GE R [R] B 3 SR Y A1 2 2 At ) 4% £ O R
SRR iy 4R B SR 2 S A e 7 %6 . i T ASK
(16) B L7 B3 R 97 K AN [i] IX Jof A 6 Tk 2% 24 i
T AR 1) Y S A Ak B Sl O e 22 O T —
SE TR IR A — R BT T st (HL IS
TR R A A . R 1P 2 Bl R SE Y
IEARREC AT R RS L I 8y Wi S i 52 52 i A

XA BT 45 1 0079 R A 8 o X A 48 43 X TG
Ui As AR A B RAE H AT BT [ 2R, KRR
Do P B 0 R IROAS A Ak AR . TR X e ) G
MK IR A3 J5 L o AR e 2 B A R AR R I Y 3
=38

XFT 538 WA R G, e KT X B IE )y 2 4 4L
(A, W RAEECH 1 599) (5 MAE IE 7 R 4E 50 (K
(HHEECH 2 106019 66 %, FHE P IEAH L, 5
1 M RACR I AR B R R B AR . T
1133 WHE RS, i KF XA R 4E 502 826)
h BB TE 7 R 4R R (5 052) 19 56 %, 5 8 i fL Bk
FHEG, BE 1 MM R B RIE . X L
F AP EPR AR LR MA L 2 Wit A e E T LA
HR o 1 A B SR 2 S L e KT KRR X 43
i S B 1 5 R AT ) 5 L 40 i SR T B
Ras R O B R G P i B
. HEX Q5T LUE 255 XECE B e, i 5
Do 28 KA I 22 184 L I Ay AE BB 22 38 0K, 1S R
B — o BT L A4 AR SR A o5 R 2 R ]
R 43 i B A B R 2 B B G PO, o3 R 1
AL AR, 25 E ik X0 a5 E fil 1 IX
BCRUBE X T3 8CR 8 B R m, BT LA 43 1 5
e R € R P R W S 1B Ty N Bl P W
M RREL ., PRIUL, dnn] ) 8 X080 B B DX AR
3 B A5 % AS B {EL A AT AR F 5 1) )

4 #Hig

DAE RS I & m M RS, 1 n] oK
itk A5 IR AR R 1Y 30 5 ) 45 4 T 5 R I S B AR X 0l
SEFHER HH B e AR R A T vk B A
R g O T 23 DX B H R DXL

2) O FRAEIE 1 RSN 5 AR AR Bk i 8



LT A 1 AR 1 22 DX 35O D G Ak A 5

PEAR A A T S OoR 2 — L

3RS 2 ARSI AR DU 4R AR [ R 3 A
B g PSR W m 5, 1R T ORISR ], EAR
TSR B AE T S AR R S R

4) X HL 7 AR GE R TG S AR G ) R TR AR
e sE BB Al L BT 3 2 2R i — AP gl i S Pras A7 R

BN o

(1] BRam, 3k U0, #5 A4 f, %, 3 F 8 i# Jacobian Free Newton-

GMRESGn) ) RGE o A N w8, A RE A ik,
2006,30(9) :5-8.
CHEN Ying, SHEN Chen, MEI Shengwei, et al. Distributed
power flow calculation based on an improved Jacobian Free
Newton-GMRES (m) method. Automation of Electric Power
Systems, 2006, 30(9): 5-8.

[2] sk, oMM, #h 20, 3 T 2P AU 2 K E B R 45890 &
U O3 A PR TS WLy R SR A B4k, 2008,27(24) 115,
ZHANG Haibo, ZHANG Boming, SUN Hongbin. A
decomposition and coordination dynamic power flow calculation
for multi-area interconnected system based on asynchronous
iteration. Automation of Electric Power Systems, 2003,
27(24) . 1-5.

(3] I Br k5. M EE & 43 e A vkt Sl i ) . B R4 A
#h1k,2001,25(23) :1-3.

CAI Dayong, CHEN Yurong. Solving load flow equations with
overlapped block Newton method. Automation of Electric Power
Systems., 2001, 25(23): 1-3.

[4] &4, BRI, B RGIFAT IS5 0 BT, s R,
2003,27(4) :22-26.

JI Xingquan, WANG Chengshan. A comparative study on
parallel processing applied in power system. Power System
Technology, 2003, 27(4) . 22-26.

[5] ME#l, &7 4k, £.0F 5. B RGN IR AT 5008 09 BF 50 .

TR A AR, 2002, 42(9) :1192-1195,
XUE Wei, SHU Jiwu, WANG Xinfeng, et al. Advance of
parallel algorithms for power flow simulation. Journal of
Tsinghua University: Science &. Technology, 2002, 42 (9):
1192-1195.

[6] WANG X. SONG Y H. LU Q. Lagrangian decomposition
approach to active power congestion management across

regions. IEE  Proceedings:
Transmission and Distribution, 2001, 148(5): 497-503.

[7] CONEJO A J, AGUADO ] A. Multi-area coordinated
decentralized DC optimal power flow. IEEE Trans on Power
Systems, 1998, 13(4) . 1272-1278.

[8] BALDICK R, KIM B H, CHASE C, et al. A fast distributed
implementation of optimal power flow. IEEE Trans on Power
Systems, 1999, 14(3): 858-864.

[9] HUR D, PARK J K, KIM B H. Evaluation of convergence rate

in the auxiliary problem principle for distributed optimal power

interconnected Generation,

flow. IEE Proceedings: Generation, Transmission and
Distribution, 2002, 149(5) . 525-532.

[10] KIM B H, BALDICK R. A comparison of distributed optimal

power flow algorithms. IEEE Trans on Power Systems, 2000,
15(2): 599-604.

C11] B2l I35 3C, B v B L 55 HL D AR e e A O 1 o A SOOR AT

T I RS E FME,2003,27(24) :23-27.
CHENG Xingong, LI Jiwen, CAO Lixia, et al. Distributed
and parallel optimal power flow solution of electric power
system. Automation of Electric Power Systems, 2003, 27
(24) . 23-27.

[12] kM. & B, 5 E X% HFIEZ XL KRN 2

Agent RGE. WL IR G A 314k .2004.28(17) . 70-74.
ZHANG Mingjun, CAO Lixia, LI Jiwen, et al. Multi-agent
system for voltage/VAR optimization considering multi-
regional power systems. Automation of Electric Power
Systems, 2004, 28(17): 70-74.

[13] MWL 5 &S W B % TR AORE S MM L HAR 51

AT I ALBT T, H [ HL TR 22 41, 2008, 23 (10) : 109~
113.
CHENG Xingong, LI Jiwen., CAO Lixia, et al. Multi-
objective distributed parallel reactive power optimization based
on subarea division of the power system. Proceedings of the
CSEE, 2003, 23(10): 109-113.

[14] NOGALES F J, PRIETO F J. A decomposition methodology
applied to the multi-area optimal power flow problem. Annals
of Operations Research, 2003, 120(1-4): 99-116.

[157 75007 R, B , Bl 2k . X5 o s A5 R4 i) 5 47 39 11 55 vl
WA ,2002,26(1) :22-25.

SU Xinmin, MAO Chengxiong, LU Jiming. Parallel load flow
calculation of block bordered model. Power System
Technology, 2002, 26(1). 22-25.

(167 FRATWI, WA Ph. o 55 6 ) 2% 43 Br. b e . 38 A R4 h AL,
1996.

[17] XIE K, SONG Y H. Dynamic optimal power flow by interior
point methods. IEE Proceedings: Generation, Transmission
and Distribution, 2001, 148(1); 76-84.

[18] QIU Wei, FLUECK A J, TU Feng. A new parallel algorithm
for security constrained optimal power flow with a nonlinear
interior point method//Proceedings of IEEE  Power
Engineering Society General Meeting: Vol 1, Jun 12-16 ,
2005, San Francisco, CA, USA: 447-453.

(197 P22, XU W . & e s il A8 B i KOS o RS TSk,
[ AL TR 44 . 2002, 22(5) £ 54-60.

CHENG Ying, LIU Mingbo. Reactive-power optimization of
large-scale power systems with discrete control variables.

Proceedings of the CSEE, 2002, 22(5): 54-60.

AKX 979, B BEELE HEALE, LR
FE A ERERKNALS R AMHKARE, E-mail: 2wx182
@163. com

X B (1964—), B HAX HEAFF  ZEHAF @,
W R Gk 1247 5454 . E-mail: epmbliu@scut. edu. cn

AR (1984, B .M EHARAAE . T EMRAFT & .87
AL A JTMLMA AT A, E-mail: miaonanlin@ 163.
com

(T#% 40 W continued on page 40)



(E#% 29 W continued from page 29)

A Decomposition Algorithm for Multi-area Reactive-power Optimization Based on the Block
Bordered Diagonal Model

ZHAO Weixing, LIU Mingbo, MIAO Nanlin
(South China University of Technology, Guangzhou 510640, China)

Abstract: Based on the block bordered diagonal matrix structure, this paper presents a new discrete decomposition algorithm for
the reactive-power optimization in a multi-area power system. The method decomposes a power system into several sub-areas
according to certain rules, and establishes border networks between the sub-areas by introducing fictitious buses. The nonlinear
primal-dual interior-point algorithm and discretization penalty method are used to solve the problem. As a result, the coefficient
matrix of the linear correction equation has a block bordered diagonal structure. To search the quasi-optimal discrete solutions
for the whole system and sub-areas, two decomposition methods are proposed to solve the linear correction equation of each
sub-area independently. The results on IEEE 118-bus test system and two practical systems, 538 buses and 1133 buses
respectively, validate the effectiveness of the proposed algorithm in comparison with the centralized optimization method.
This work is supported by National Natural Science Foundation of China(No. 50277013).
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