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ABSTRACT

Tracking, which is one of main reasons of the electric fire, progresses gradually, and therefore, the possibility of fire
caused by tracking can be predicted by analyzing the stage of its progress. This paper is conducted in order to predict pos-
sibility of the electric fire caused by the tracking in the simulated electric equipment with load. Non-inductive resistance is
used as the load. The tracking is happened in a Polyvinyl-chloride-sheathed flat cord, which is a part of the simulated
electric equipment by means of dropping of electrolyte droplet. In order to predict the possibility of electric fire caused by
tracking, we detect the whole current waveforms of the simulated electric equipment. The time-energy analysis and proba-
bility distribution are used for analysis of the tracking progress from the whole current waveforms. In accordance with the
results is used for input date of Neural networks, the neural networks can be predict possibility of the electric fire in the
electric equipment by 4 stages.
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Figure 1. Schematic diagram of time-energy analysis.
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Figure 2. Experimental setup diagram.
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Figure 3. Flowchart of signal processing for prediction for
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Figure 4. Neural networks used for prediction for possibility
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Figure 5. Current waveforms for each stage of tracking progress.
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Figure 6. Results of the time-energy analysis.
Table 1. Learning Set of Neural Networks for Prediction for Possibility of the Electric Fire
Input signals Desired output
Trackin
s Xi X, Xs Xy
progress 0, 0, 0;
P(~o<x<m+30) | Pm+3c<x<m+60) | Pm+60c<x<m+905) | P(m+ 9c <x <)
SS 1.0000 0.0000 0.0000 0.0000 0.0000 | 0.0000 | 0.0000
CI 0.8320 0.1440 0.0240 0.0000 1.0000 | 0.0000 | 0.0000
CS 0.7840 0.1760 0.0240 0.0160 1.0000 | 1.0000 | 0.0000
AC 0.6400 0.1920 0.0720 0.0960 1.0000 | 1.0000 | 1.0000

SS: Static states, CI: Carbonization at insulation layer, CS: Carbonization at sheath layer, AC: Accumulation of carbonized materials.
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Table 2. Results for Prediction for Possibility of the Electric Fire Using Neural Networks

Tracki Input signals Actual output

rackin,

progresf X X2 X3 X4 o) 0, 0,

P(~o<x<m+30) | Pm+3c<x<m+60) | Pm+ 60 <x<m+9c) | P(m+ 90 <x <0)

SS1 1.0000 0.0000 0.0000 0.0000 0.0109 | 0.0000 | 0.0000
SS2 0.9920 0.0080 0.0000 0.0000 0.0137 | 0.0000 | 0.0000
SS3 1.0000 0.0000 0.0000 0.0000 0.0109 | 0.0000 | 0.0000
SS4 1.0000 0.0000 0.0000 0.0000 0.0109 | 0.0000 | 0.0000
SSS 0.9920 0.0080 0.0000 0.0000 0.0137 | 0.0000 | 0.0000
Cl 1 0.8480 0.1360 0.0160 0.0000 0.9672 | 0.0032 | 0.0000
Cl2 0.8320 0.1440 0.0240 0.0000 0.9885 | 0.0250 | 0.0001
CIL 3 0.8320 0.1440 0.0160 0.0080 0.9895 | 0.0300 | 0.0002
Cl 4 0.8560 0.1200 0.0160 0.0080 0.9304 | 0.0007 | 0.0000
CLS 0.8320 0.1440 0.0240 0.0000 0.9885 | 0.0250 | 0.0001
CS 1 0.7920 0.2080 0.0000 0.0000 0.9998 | 0.9879 | 0.0202
CS 2 0.7920 0.1920 0.0160 0.0000 0.9997 | 0.9691 | 0.0114
CS 3 0.7920 0.1520 0.0320 0.0240 0.9992 | 0.8292 | 0.0038
CS 4 0.7840 0.1760 0.0240 0.0160 0.9997 | 0.9754 | 0.0136
CS 5 0.7600 0.1840 0.0400 0.0160 0.9999 | 0.9986 | 0.0786
AC 1 0.5360 0.3280 0.0400 0.0960 1.0000 | 1.0000 | 0.9996
AC 2 0.6400 0.1920 0.0720 0.0960 1.0000 | 1.0000 | 0.9866
AC 3 0.7040 0.1760 0.0320 0.0880 1.0000 | 1.0000 | 0.7857
AC 4 0.6720 0.2000 0.0480 0.0800 1.0000 | 1.0000 | 0.9609
AC 5 0.6960 0.1840 0.0480 0.0720 1.0000 | 1.0000 | 0.8485

SS: Static states, CI: Carbonization at insulation layer, CS: Carbonization at sheath layer, AC: Accumulation of carbonized materials.
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