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Abstract This paper investigates the diagnosis performance of Artificial Neural Network (ANN) depending on
the structure and the input vector type of ANN, which has been used to detect the partial discharge to lead to
the electric machinery deterioration. The diagnosis performance of one hidden layer and two hidden layer in
ANN are compared. The performance using the 2048 time-series data and the performance using the feature
input vector are compared. For measuring the partial discharge signal, the tip-to-plate, the sphere-to-sphere, the
tip-to-tip, the tip-to-sphere and the sphere-to-plate electrodes are used respectively. For ANN's learning, Matlab
and C-code program are used. For evaluating the diagnosis performance of ANNs, the simulation studies are
performed.
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[Fig. 1] Multi-layer Artificial Neural Network
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[Fig. 2] Circuit diagram to measure the partial discharge
signal

(© (d

g

©

[Fig. 31 Electrodes for measuring the partial discharge
signal. (a) sphere-to-sphere, (b) sphere-to-plate,
(c) tip-to-sphere, (d) tip-to-tip, (e) tip-to-plate
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[Fig. 4] Partial discharge signals of the tip-to-tip electrode
by the applied voltages of 3, 5 and 7kV.
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[Fig. 5] One hidden layer ANN using time-series data.
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[Fig. 6] Two hidden layer ANN using time-series data.
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[Table 1] Learning results of ANN using time-series data

ANN Neurons Patterns of Patterns of
Structure 30% Error 50% Error
One Hidden (16) 0/189 0/189
Layer 32) 0/189 1/189
Two Hidden (16,4) 1/189 0/189
Layers (32,4) 0/189 0/189
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[Table 2] Learning results of ANN using feature vector

ANN Netrons Patterns of Patterns of

Structure 30% Error 50% Error
One Hidden (16) 0/189 0/189
Layer (32) 3/189 1/189
Two Hidden (16,4) 0/189 0/189
Layers (32,4) 2/189 3/189
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[Table 3] Performance of ANN using Time-series data

Nug}ber Patterns Patterns Patterns
. Neurons of 10% of 30% of 50%

Hidden
Error Error Error

Layers
(16) 1/100 0/100 0/100

One
(32) 27/100 0/100 0/100
(16,4) 22/100 0/100 0/100

Two
(32,4) 0/100 0/100 0/100
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[Table 4] Performance of ANN using feature vector

Nuz;ber Patterns Patterns Patterns
. Neurons of 10% of 30% of 50%

Hidden
Error Error Error

Layers
(16) 22/100 4/100 0/100

One
(32) 24/100 3/100 0/100
(16,4) 23/100 3/100 0/100

Two
(32,4) 36/100 4/100 2/100
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[Fig. 9] Modified ANN with two hidden layer using
Time-series data

[Table 5] Performance of modified ANN with two hidden
layer using Time-series data

Patterns Patterns Patterns
Two Neurons | of 10% of 30% of 50%
Hidden Error Error Error
Layers 0/189 0/189 0/189
Structure (32,4)
0/100 0/100 0/100
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