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Chaotic Neural Networks for Optimal Reconfiguration in Distribution Systems

Sang-Bong Rhee**®
Hanyang University*

Abstract - This paper presents a chaotic
neural networks to solve the distribution feeder
reconfiguration problem for loss reduction. Fee-
der reconfiguration problem is the determina-
tion of switching option that minimizes the
power losses for a particular set of loads in
distribution systems. A chaotic neural networks
is used to determine the switching combinat-
ions, select the status of the switches, and find
the best combination of switches for minimum
loss. The proposed method has been tested on
32 bus system, and the results indicate that it
is able to determine the appropriate switching
options for optimal configuration.
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where

W= Wi Wi=0, 3. Wi, +I;=—0dEox,

x; = output of neuron i

y; = internal state of neuron i

W, = connection weight neuron j to i

I; = input bias of neuron 7

a = positive parameter for input

k. B = damping factor(0<k, 8 <1)

z; = refractory strength(constant, z;=0)

€ = steepness parameter of output function
E = energy function

A MAYe doj A

X = (4)
(4 1) =—ky(H +7—2()x(H) — 1] (5)
2(t+1)=(1- Bz (6)

where y=al;
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E 1. Test System Details

No. of Feeder 1

No. of Branches 32

Systern Voltage 12.66 [kV]
System Base 100 [MVA]
System Load (Active) 3715 kwj
Systern Load (Reactive} 2300 kVAR]
System Loss (nitial) 2100 kW]
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23 2. Voltage Magnitude Profile of 33 Bus System

E 2. Test System Results of Chaotic Neural Networks
33 Bus test systems

Loss (before config.) 210.0 [kw]
Loss (after config.) 155.2 [kW]
Solutions of CNN= 337, 34-14, 35-11,
(branch in—out) 36-32, 37-28
Loss reduction 54.8 {kwl
Optimal solution of ref.[1] 33-7, 34-14, 35-11,
{branch in-out) 36-32, 37-28
*CNN : Chaotic Neural Networks
4.8 g

g 5]
Aol Ao AATE AsoATt ses AR
44 H45 FAQ wAA
1

HHs) S HN 5T FHEL LS JEUHA

4 A% AEE ek 32849 2o A% £
Rom A4 o 27(%) #HAE, AGEEe Y =4
AN AAAQL d& Az oF 3.76%9 45 AAE
2L F A AdATFE Fato V& e dag
F 23sh vwstd B =Rl HEF stex 4%
o Azt w4 #HF tedE B & F AT

ol £ A7 2R FF AAAHA wWHAF o
A oy b e Agg e HA 34 BA o
AAAF 7let HA3 EAo], stes AAYL ¥y
&4 A8 42 Kol sted Aoz Aa=
o

(e 8)

{1) M.A Kashem, V.Ganapathy, G.B.Jasmon, M.l
Buhari “"A novel method for loss minimization in
distribution networks” International Conference on
Electric Utility Deregulation and Restructuring and
Power Technologies 2000, pp. 251-256

(2] M.E.Baran. F.F.Wu. "Network reconfiguration in
distribution systems for loss reduction and load
balancing”. IEEE Trans. on Power Delivery, Vol.
PWRD-4. 1989, pp. 1401-1407

(3] Y.He L.Wang "Chaotic neural networks and their
applications”. IEEE Proce. of the 3nd World Cong. on
Intelligent Control and Automation, 2000, pp.
826-830

{4] L.Chen, K.Aihara "Global searching ability of
Chaotic neural networks’, IEEE Trans. on Circuits
and Systems-l, Vol.46, No.8 August 1999, pp.
974-993

‘5] 8.Chosh, D.Das "Method for load-flow solution of
radial distribution networks’, IEE Proc.-Gener
Transm. Distrib., Vol. 146, No. 6, November 1999,
pp. 641-648

6] J.Y.Fan. L.Zhang. J.D.McDonald. "Distribution
network reconfiguration: single loop optimization’,
IEEE Trans. on Power Systems . Vol. 11. No. 3.
1996, pp. 1643-1647

{7} W.-M.Lin. F.-S.Cheng, M.-T.Tsay, "Distribution
feeder reconfiguration with refined genetic algorithm
", IEE Proc.-Gener. Transm. Distrib., Vol. 147, No.
6. November 2000, pp. 349-354

(Appendix]
[328us IMAS W74 & Meh ¢ a2t dal]
Bus v g Bus v 6
0. 1.0000 0.0000 17 0.9637 -0.7065
1 0.9971 0.0142 18 0.9966 0.0033
2 0.9870 0.0969 19 0.9930 -0.0636
3 0.9825 0.1629 | 20 0.9923 -0.0830
4 0.9782 02296 | 21 0.9916 -0.1033
5 0.9673 02484 | 22 0.9834 0.0662
6 0.9667 02083 | 23 0.9768 ~0.0218
7 0.9795 -03740 | 24 09735 -0.0651
8 0.9752 -04337 | 25 0.9656 0.2856
9 0.9743 ~0.4433 | 26 0.9632 0.3385
10 0.9742 -0.4421 27 0.9527 0.4237
" 0.9867 -0.1691 28 0.9451 0.5024
12 0.9842 -0.1835 | 29 0.9419 0.6013
13 0.9834 -0.1991 30 0.9385 0.5281
14 0.9693 -0.5849 31 0.9378 0.5099
15 ‘ 0.9676 -0.6068 32 0.9634 -0.7103
16 | 0.9647 -0.6959
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