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Fig.1 Schematic diagram
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Fig. 2 Reactive load distribution
on primary distribution feeders
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and loads of Fig. 6
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Fig.4 Load duration curve

2.3 REREME
BMEEMEOTARESHANSREE N, T

FHEASANBRGDNEEHE, SHBRERMLE

MKFERCHE, HERERBR LR RELE

ﬁzﬁ hioﬁ&’%ﬁ(g) X‘j‘ﬁfﬁ hi(i = 142, yn) 3R
T, 53,
as aSLP aSLE‘ _
E + K. h, 0 an
ﬁ(l?)%ﬂ}‘?«%ﬂf&us) K19,
mEie M,
1 Ici < |
F&D =1x, —+—KTLf){KL?+ ;L"J +
i—1
KT L + 21 |+ Zlck}} (18
kEM IfE=I{/'
mRi€N,
_ K +KT, (I. 6 [, |
FOD = [, +RTLo| 7 + 2] a9

XRE G =1,2,,n) HEBRHBRELE
P BT MNR RN T B R ES F(x) G 3),4
ERXAOFKXQNBH .
2.4 ERKRMBERF

B BRI, EREHRE L BARNBRE
EEAS LR 3INTFRE, BIRHEIXEKMN, L5
MmN ERTERENE 5, 2/ 5 B, 80T RE
FAERTREZEN B EERE,

REINFRBEHRE  ORENBERUAS
BE; QW AR ARABRENBIINE, OB IENHA
MUHREME REYHPH 2 NERE B, 3BT
PPt s MR, FHAAGTHEHRATE R 5
KLESBEREMERAESA, TATFIHINER
K, W] Z B MR A Th, i RE BT,

EWE 5 PR, ERRE 3 A FEEEFE
BEMR ITENHERRA, EREFERIT B
PE, % 3 41 2585 M) A — R BT 10,

3 WFEH

3.1 o
BOR7ZER 6 Bk EM R B2k 2 41



40

® » &

$h, A @

HASM 1 AT HBAS UREBBSDESER

BN Leishy (=12, n) TR FRIERBISHE

PRBARRHETANE, BETHEBSRAE

}

2 HBEEBARZE, REGHBRAFRNER

v A BAAR [, (1=1.2,.n)
P SERLE hy (1=1,2, ) BN ] 7

BB AR BRARNE T,,

Bs B3N FEAEARNHTHERERNERFIER

Fig. 5 Iterative solution procedure structured

i

HAEHEZEWT,H M= {(1,3},N={2} &

Y sE BB ) 7
A mARARR I (i=1,2,,n)

5 MRBREFAI NS EEM 2 NMERNERMBEF
1, YA 44N b, = 15.5 km,h, = 8.5 km, A,

FLE ; (1=1.2,20.0)

!

YeE BAENLE 1 (1=1,2,+++,1)
MG e ARARER;(i=12,,n)
R 7

RS G R LRV
ZIERA/INT R 1 A

by three subproblems

2.5km fI T, =5 256 h,K, =2 102.4 5 /(kW -
#),K.=0.3 53t /(kW +h),K;= 3. 0 Jt /kvar,K,,
= 5.15 JG /(kvar + h) (¥ & K, K., FBUER , B
10 BBk I BB AD ,, BRAMAE R B 7 Fin,
H—EBRARERN 1463. 4 h, #EX 3HERH—
4ET 18 2387. 23 TTHITHAME,

3.2 K&

MAAXRERFSMA [27/2n + 1)] BNWE H
BERF TR 1. EERRPEFIEFELRHARRE
VB HILHLERRMTE .

HER1B AL XERNHTERFLER =2
ZHNBE ERERE LWL RERBELS TS

FoTh §i%i /kvar 200 2]@ j_so gTs_o 400 300 100 100 120
IR
KB /km 1.00 51.0 25 3.5 2.0 6.0 4.5 6.5
| LGJ-50 | LGJ-35 | LGJ-25 |
| | | |
6 HFXLH
Fig. 6 Numerical example
200 200 250 350 _400 300 100 100 120
_T; J Jlszss 15.77 §§L36;j_ 81.26 18.74 120 f
iy I I
517.15 | 117.15 1 sz | s, IE%%@%Q
317.15 AMCs 1.=797.03 kvar 1.,=238.74 kvar
1:=467.1 kvar| 75=1463.36 h 5h1=21.0 km
hy=5.0km = ;) —g 5km
7 BFPLORLER
Fig. 7 Optimal results of the numerical example
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OPTIMAL LOCATION OF FIXED AND SWITCHABLE SHUNT CAPACITORS
ON PRIMARY DISTRIBUTION FEEDERS

Zhou Shuangzxi, Wang Qi (Tsinghua University, Beijing 100084, China)

Abstract: In order to reduce loss of power and energy and to optimize the net monetary savings, this paper studies optimal

location of fixed and switchable shunt capacitors on primary distribution feeders. By the new general procedure based on

optimization technique, the optimal capacity, the optimal location and the optimal switching on-off time of fixed and

switchable shunt capacitors, are solved. The proposed model may also be used to analyze practical reactive load distribution

on non-uniform feeders. Numerical examples show that net monetary savings from optimization of reactive load distribution

on practical primary distribution feeders are large.
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