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Implementation of Neural Network for Cost Minimum Routing of Distribution System Planning
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Abstract - This paper presents a HNN(Hopfield Neural
Network) model to solve the ORP(Optimal Routing
Problem) in DSP(Distribution System Planning). This
problem is generally formulated as a combinatorial
optimization problem with various equality and inequality
constraints. Precedent study[3] considered only fixed cost,
but in this paper, we proposed the capability of
optimization by fixed cost and variable cost. And suggested
the corrected formulation of energy function for improving
the characteristics of convergence. The Proposed algorithm
has been evaluated through the sample distribution planning
problem and the simmulation results are presented.
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Figure 1. One line diagram of a radial network
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Figure 2. Structure of basic Neural Network
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Figure 5. Example model of 32 bus
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E 4 ol A7 Asbete wis
Table 4. Comparison with previous studies

&4 HA At
146.815 [kW] 0.92342 [pu]
154.185 [kW] 0.91119 [pu]
139.548 [kW] 0.93782 [pu]
139.548 [kW) 0.93782 [pu)
142.1659 [kW] | 0.93359 [pu]

Baran 39 1
Baran ¥ 2, 3
Goswami
Lin 4
A otgt Wy

6. 38
B =g HdAE ORPEA s FH= AR
g AgEe nAugn pEw4e 25 a9y JAYgs
Azt 2R EE AT Nl BET T AAS
& ¢ Asleu Hlazked delHg e F s el
e dgskA ggtch bavse F%Wr 7 -l A
M dF¢ FU= ARG B AF op4
éﬂre dRx%x Frlde ’“’21 X3t E 494 B
FAAY Fo #2434 $PRTUE td @
iai A Baran $o} AH4-g AEnd wyute 95
4L £ Utk FFFAZ HNN| 7pev] 48 15
2Ag & T dE 477t FH=olor 3o, UFE
Eol st A7E fPsojel gaon Atugch

#

|

o 1 2.2
e &
#u rek

oo

I
e 30, e
>-in
L,

AT
o d
&
f it
f'I

2,

7.

U?.‘-':
H\‘!

[1] Turan Gonen, Ignacio J. Ramirez-Rosado, "Opimal Multi-
Stage Planning of Power Distribution Systems”, IEEE
Transactions on Power Delivery, Vol. PWRD-2, No. 2, April
1987

{2] Y. Hayashi et. al. "Efficient Determination of Optimal Radial
Power System Structure Using Hopfield Neural Network with
Constrained Noise”, IEEE Transactions on Power Delivery,
Vol. 11, No. 3, July 199

[3] Mesut E. Baran, Felix F. Wu, "Network Reconfiguration
in  Distribution Systems for Loss Reduction and Load
Balancing”, IEEE Transactions on Power Delivery, Vol 4,
No. 2, April 1989

{4] Tarun Khanna, "Fuoundations of Neural Network”, Addison
-Weseley, 1989

[5) 1. J. Hopfield, ""Neural" Computation of Decisions in
Optimization Problems”, Biol. Cybemn. 52, 141-152, 1985

(6) ek, o, AW, A3, AWy, "FU= AR
4g ol £¢ MAATAYY HAXAR &4, 1999¢E o
A7 stAgeUs =83, pp. 1117-1119, 1999,

- 235 -



