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The radial distribution networks have been designed under the assumption that
electricity flows from distribution substations to electric power consumers. However, the recent growth
in penetration of renewable energy-based generators (REGS) has invalidated the assumption because the
reverse power flow occurs when the output of the REGs exceeds the power consumption in distribution
lines. Under the circumstances, the optimization technique, that solves the reconfiguration problem
coping with the REG installation, is urgently needed. The aim of this study was to develop the
optimization technique of distribution network reconfiguration which achieves the following multi
objectives simultaneously: 1) to promote the REGs’ installation, and 2) to improve the operation
efficiency in the distribution networks, with a view to supporting a smarter distribution network
management.



26

27
26 1-1.
1-2.
1-3.
27 2-1.
2-2.
4.
[ ]
F=G+a-H — Minimize Q)
G = Yicr Xjes (Ilj,t e () =1+ e’i,j(x,)) )
H = Ypewlxp — %'yl ©)
[ ]
Yiereij(x) =1 GES) ©)

{_Civk < B (12" ) (ieFkeS) (6

Zjezq,k (1}11511 : ei,j(x)) < Cix

{Q < VO = Tiemyy [ e, (1Y - €1,(0))| < Vi
Vige = VO, — Xiemyy [Zz Tjeny, (IﬁIGH : ei,j(x))] <Vix
(ieFkes) (7

G H

a

Xp, h 0-1
0 1 e;()



V0, t

© (O

Jt

el (8) (10)
Y =1 = (I = 1)
IJ{IthH =l + (I%AX - Ijlgm
N <1, <1
i
PV
o

1 Q) (10

j,t

HIGH
Ij,t

®)
9
(10)

Solution Space

0.0.9.9 ©

® 0 0 6 O

o™

OCee® e @ 0
cie ® @ @0
o EEEE o

O

Q : Infeasible candidate

@ : Radial candidate

A: Radial candidates
B: Feasible candidates for conventional methods
C: Feasible candidates for the proposed method

Fig. 1. Difference of feasible solution between
proposed technique and conventional one.

Conventional method

Proposed method
|

Partition the distribution N'W model into partial NW models
based on the radial configuration constraints.

Check the radial constraints.

Calculate the line currents and the
node voltages in consideration
with REGs’ uncertainty.

Check the line capacity
constraint.

Check the extended line
capacity constraint.

Check the voltage
constraint.

Check the extended voltage
constraint.

| Unite the partial NW models. ]

’ Calculate the objective function. ‘

v

v

Determine the optimal distribution NW configuration l

Fig. 2. Difference of determination flow between
proposed technique and conventional one.
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