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Placement of optimal switch devices in radial distribution networks based on
multi-stage multiple objective programming

XU Dan, TANG Wei
(School of Electrical and Information Engineering, China Agricultural University, Beijing 100083, China)

Abstract: According to characteristic of Chinese distribution networks, this paper proposes multiple objective mathematical model
containing total cost minimization and comprehensive cost minimization. This model can be used in rural and urban distribution
networks. According to practical situation, this paper proposes the program of placement of optimal switch devices based on product
maximum of released numbers of loads and isolated length of line and the method of cost-benefit analysis. The testing results show
‘that the proposed model and method are reasonable and effective.
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Fig.1 Typical distribution feeder
2.3 BAYES

BB BLAS R 3 40 AT B R R 5 38 P BT RE R AE I A
A5 AER: FIAKES T ERITERE
FIRASHILLME, ATTAN R B E E BT, &
XX FE_HRAIRETREESNNERESE
THED, WRABRAERZSHE. T8 — 80
BRI R E LRGN, S
KM R B A LR B R AR, BIfEIL
FRRENIN, MR B ANBLE T R,

2.4 FREMFE

B E—ra, H—NREE eIk E
KRB KE SR AT, RI\ETREERE T,
BEFRARAEERRNNE, RFEMREELEE
KEEBRBATENRPRARERE. XA
B P R AL VAR RO B ZEETTIEX
TWiEEERIE R RR B FF R e BEF .

AICFTE R EIRFF R Ef, FEAEHRAFH:
WrEkERALE: BREFXRAEM. AERNARZ L
FEETHBSNREES M XANEARLE, T
R B8 T SR ROV AN 2 2 AN T S e ik ] R .

2.4.1 WiBEBNEE

X FHBE SRR E, HARERBNERER
e RELWTER BRI N R . ARIE THESERR, St
S ITHEI =B, BIFERE 13 2 EHEEas;
ERKEBIAFLEBRKE 1/5 B KEXT 8kn
IR E AT e B 3. MiEMe T4 L
WrERBS I RBEA E . O BARR £ i AR EE
BB KESBERAHPRAEBEKR. fBET
LW R IR BEHAFTEL R E XL EALEN,
B A SO & X & ITHELE, FitHENMX
LA HE S & BRI,

P T2 B I BE 5 2 B S Ao 5 AN A A A2 AR
R, FHARREAMRIE LR KEEE A HEN T

BT ME A, FHASRE TETLX

SEMN, WEHERN AKX, AETIMT:

(D ZFHBELEBRASBKLERAMNEN,
HH L AR EEREF XN K T KE,

(2) ¥or AT, BNGETHHH SE &R
HMBESSZEEBKE.

(3) Wm ATHRSBE, i HHAE BRI
¥, 4i=1, RPUFHEEE WS

(4O NS HRIETERER, B5 RNk
Min.

(5) MNERBE R RIBETEREMER, B R
Ik E L. _

(6) B EMEnIER i/ mit, BIERF
Bin. BKEENEIXE Q-i/m) &, #IEK



-50- & h &SP DM

FEEMm. i, SHIFMER: H—, s En
FIE A SKEEE LB FMR, b1
BRI E AT R LB X, H 2, MR
mEEsSKEENEILLSEEHETERT,
BHARATAHAS B 38 SN FF R R TIE X 3. AT
HORTUE XA A-S AT A R E 5, B TE
XA B o 5 | A4 B Ao B3E Y iE

() Rk X 3 1) U AT B —IRE, Bmx]
HREKENEERITTRLE .

(8) Ai=i+l, Yi<m-1K, fFHRPATITRE
(4) ~ (8) Hi=mi, WHTEIBRELED
R, FIEHR.

2.4.2 MEIFRME

R XL E R B i 5%
AL E M. ASCRIZE 3R, R
2 AR B B 2 B K R TR A A e AR AT
K, TEHEREFIR L TT S HR e f KPR 14 e )
M, FERRESS s, WS REE TR
IR IR RN, BT ASCRE B R TR AR
B, TR, FEFREERIEAR
M. HREIFRE LN, HZ2RHEMTE
T LAREHE. BEAREENRARENT:

(D) BT LMk SR BB I 52, TR REA
Wik SR T E X MR KE S A iiE. Mk
fRRERY 1 W LR B K R 5 ST S e B K3 H PR
B R RRTUER . IR RABER 2 W LI
5B AEBRRRERENREF CRETRKX .

(2) TETEX WIZHB A X RSEH, fTEHEEN
FRAE A RS,

(3) WHEEIELAMN. [l E/NFEA R B,
WRARFATFEMAET F RN, RSN
AIE AR IN; XF LLSE A B B/ A4k B ARRY
MR AR B 28 4 ATids, A2 S B B T SR T o2 1Y
15 LR K L TOVE IR AN T 0K 3% A I U4 1 3as o B 28
FFx. .
(4) SRR R EE&A, WHTRREIT RN
WShn, AR ECRIIKIE—r 8 =, HEEAPITE
2 (1) ~ (3); e b &, M itEgsR.

FEFEWLRE: FREAMTEwRCHIFX
W5y BT, XS ST A AN S, AR L
HEEEWERFENENT;, ZREFRMCTER
FEMTFF R B2 T I B, B X T4 iE R,
EENRIER RIS EM TS ERBRBR A E.

2.5 MEiRiE

HiEnEEmE 2. BB BReEEES
EMLB I 2. 4. LY, WA e e i)a, BEBRATH
HEGWEMNRAE, 5 r HATHE, FRAT
B FE SR TN KR B8 I S0 R/ BT B SR A AR B
BN INRR R IT R, ARAE SR AR A B AR B 2 15
1B, KA1 SR 2 R ARBSIL 1.7,
HTEHECES R MBI KKBEMTES R
2.4.275,

2 HEIREA

Fig.2 Process of calculation

3 BHIRESH

12 FH R SC BT 4R i S92 X RBTS_BUS6 Y 315t £k F4
B RFEHITTHRERE, HMHXSHS AR
(8], Bk 3. KA AL AR )T 545
BRI OB H MUTER 3% ). xFTHiR2,
AT E S RE R (13T T, tH SR
MBI~ THHEEYREES I CER], ®&&0
¥R WIEA$50 0008 / 4, SrBLFFR47008 / 4
W& WA b 204, BEMBITHS % AR
BHISY%IHE, WEILEI10%, 15 B4Rk M2, 810 43
$/ (kWh), FEiLZIA$EZR0. 998 8.
FT1OEE MITEER

Tab.1 Calculation results of model 1
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Tab.1 Calculation results of model 2
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