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A distributed reactive power optimization method for multi-area interconnected power grid

ZHAO Jin-quan, JI Yue-jin, DAI Ze-mei
(Research Center for Renewable Energy Generation Engineering, Ministry of Education, Hohai University, Nanjing 210098, China)

Abstract: This paper presents a distributed optimization method to solve the optimal reactive power flow (ORPF) problem for
multi-area interconnected power grid. A simplified external network equivalence method is used to implement the regional ORPF
calculation of each sub-grid, and the inter-area coupling constraint is transformed into equality constraints of boundary bus as
injection power modified equation afterwards. Therefore, the distributed solution of multi-area ORPF problem can be realized
through the update and transfer process of equivalent injection power and its corresponding boundary bus voltage vector. The
proposed method omits the tedious process of network equivalence and reduces the burden of coordination layer, which accord with
the local feature of reactive power optimization and control properly. The numerical simulation results of several IEEE cases show
that the proposed method is effective and suitable for online application.
This work is supported by National Natural Science Foundation of China (No. 51077042).

Key words: optimal power flow; reactive power optimization; distributed power flow computation; simplified equivalent network
model; equivalent injection power

hESRS: TMT77 SCHRFR IS : A XHHT:  1674-3415(2014)23-0009-07
FEHL ST T, 73 DX R I BEA LR 18] )£ 5

0 518 B £ 3o LR 4 0 R A B 3t e, A

BEAE =K L P F A S K TR A B A
SRF s B AT HA BRI A, B
W LR NI REHBARY K, )
REY ARG MG TFBATR L T H B, 2
53 DX (A8 LI VL R S0 A i B A, I

ELWHE: BERARAFALSRA (51077042); SFF4H
+ A S TURA 4 (20120094110008) ; SEA K “d A
AABE BEEEFNEHFEL BRELEZTREFARA
(SKLD11KZ02)

I, BRSO Y HL I R R IR T A A S R A
FLFINSE R X o

%2 43 X HER LI 23 A TG DA ) A JE
BIER R RGN A B3R — R 1 1),
FEREAT A SOR R AL . B R IEAT A BTy
AR RESFIEAN, Sk HAT RSl =2 28
—RIVESE R T B AU i P) Karush Kuhn Tucker
(KKT) A3 34 M REG06 1E 7R, s IR
ISR L AR AR ) S PR X R GE IE
T REHEAT IR RAC) (A% A SR 2 T M



-10- CE R R R EEL

BRGSO R %, BARAE =44
AR, SIS AT A LA LI TR N 5.
5 RTTRAE T RS B ARSI, K7 WY R R R
H AR A H AR R A TR (R o i SRR S
ULy 2 P00 DU T B ) R PR (Auxiliary
Problem Principle, APP)[)53fif 5325 M1, %4877
VAT  F A A ) pR K, R ) R34 D AT
SKAR B ARARL ) o AH 2 %R BRI SR 32 R A
. S EWIGA SN T S HOCE 2, R
FEAIC T HOW AR R G (G N B, HSH 1 2 1
MR R o 25 = 2R T I8 o) F 9 29 354 T 55
i, AT E XTSI SR AR, FF 5 I i
(R AN 2 B ER T S B4 Y TS TR, %30y
LSRR AN LI L R G SR - 9 (R R 5
(smd, R ENZS SRERAL, FMIE AL
/> T HAR B AT SEIL LA . R AR T A
i TH BRI 7T AR RS W () IE AT S 5 DL AT AR Y A
i, s T MRS YE, HAxSHEH S 4L
R SR S A o

AR — B IE T W ST RSS2
(1) 22 53 X H R 23 A XOC DI 5. 1% 07k
o 7 T A B T AR ) D 4% 2 114 5 A A o A T sz
2 WAL ) R RS, MREESE(ETE AN D2 RN N 32
F7 L Hs ) S () B0 SR 5 A3k LA~ AL
TR TE] B 1677 LB DA ) 2 A UK. 1%
L HHAT AN EE S HU T H A, g
E7eoR =TI v/ B g = S VAR i AP S 4 TR I S
251 ARSI ) RG LY I AL Bl &
BRALC 453 1) [N, 73 At il SR AR Gy i 2 T
TCIAEACTFNEE T A K, 3 FH T R RIS
IR L A e TG D A S SIS ) i

1 % Xgdzdl O s 5 R

H AT i PR G — B 2 A B J )
BEAT R BERUR 1 v AR & 7 o

1l Tz

E1 BARGRSRESXEHE

Fig. 1 Structure of power system partition
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Fig. 2 Power system of two interconnected area
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