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RBFNN Method of Calculating Energy
Losses of Power Distribution Systems

JIANG Hui-Lan! LIU Wen-Liang! 2 MENG Qing-Qiang?
ZHANG Liu®

Abstract A Radial basis function neural networks(RBFNN)
method of calculating energy losses in distribution systems is
proposed. RBFNN method, due to its strong regression abil-
ity, is able to map complex non-linear relation between energy
losses and feature parameter in distribution systems, and memo-
rize the rule of energy losses varying with distribution net struc-
ture and operation parameters. LBG clustering algorithm and
a clustering criterion are used to determine optimal number of
hidden nodes of RBFNN, and therefore the use efficiency of the
RBFNN is improved. Simulation has verified the validity and
practicability of the proposed method.
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Fig. 1 RBFNN model structure
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Table 3 Comparison of 4 kinds of algorithms

LR
Jiik
Ec <1% 1%< Ec <5% 5%< Ec <10% Ec >10%
[EVEpR7S 28 10 18 12
BPNN 44 21 0 3
BP 5 GA 44 52 12 3 1
RBFNN 64 1 0 3

* 1 AFBARIH I TRRL R
Table 1 Clustering results of different clustering number

k 4 5 6 7 8 9
K 7727 81.02 8375 8575 81.66 75.00
k 10 11 12 13 14

K 7518 73.82 73.25 63.40 62.35
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Table 2 Simulation results

&5 H brig s 0.1%  0.05% 0.01%  <0.005%

Eg 0.358  0.179 0.036 0.018

IRV 2441 3528 12908 23761

VIR TR] /s 0.735  0.906 3.047 5.601
Ec <0.05% ki3 34 41 48 50
0.05%< Ec <1% %:#5 18 14 15 14
1%< Ec <5% ZiH 8 7 2 1
5%< Ec <10% Z:#% 2 0 0 0
Ec >10% %% 6 6 3 3
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