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Abstract :

The study is aimed to develop fuzzy logic system that has overcurrent and saturation time as input variable and possibility of

electrical fire as output variable by making bad conductor area with physical damage to indoor wiring. Most previous studies focused on
thermal characteristics depending on the current size and no study considered the current size and saturation time at the same time.
Therefore, the paper made into account current value and saturation time together. To this end, it created bad conductor area half the size
of IV conductor (1.6 mm) on purpose and transmit electrical current from 10A to 60A by unit of 2A to find out the thermal characteristics
and saturation time for current. Based on the data that came out, the study applied fuzzy logic and established the current and saturation
time as input variable and chance of fire as output variable. As a result, the center of area of the system that depended only on the existing
current value was 75 while the system that applied both current and saturation time presented the chance of fire at 92. It is found that the
chance of bad conductor area and deteriorated insulation of electrical wire had current and saturation time as important variables. The
data can be used as basic data like deteriorated wire insulation or operation features of circuit breaker in investigating the cause of

electrical fire.
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Table 1. Specifications of IV electrical wire

Wire (Cu) Cover (PVC)

Construction [No./mm] 1/1.6

Thickness [mm] 0.8

Resistance [Q/m] 8.92x10° -

Specific resistance [Q + m] 1.69x10® 0.1x10™°

Allowable current [A] 27

Allowable temp.[C] 60
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Fig. 1. Structure of fuzzy logic
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Fig. 3. Load current generations and detector instruments for
experiment setups,
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(b) Experiment circuit of partial disconnection

Fig. 4. Experiment circuit of partial disconnection,
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Fig. 5. Thermal characteristic at normal and partial disconnection
state according to current value for IV electrical wire,

Table 2, Current values [A] and temperature values [C] for
items,

Items Current [A] Temperature value [C]
KESCO 2443 60
Plasticity 36+3 above 120
Melting 4242 above 170
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Fig. 6. Temperature and saturation time for current values,
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Table 3. Expert's judgment and temperature values for
linguistic variable of overcurrent [A]

Linguistic variable | Expert’s judgment [A] | Temperature value [C]
Low 16~20 38~42
Medium 18~22 40~48
High 20~24 46~60
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Fig. 7. Input variable membership function for current [A],

Table 4. Expert's judgment for linguistic value of saturation
time [sec]

Expert’s judgment

Linguistic value (Saturation time [sec])

Low 50~110
Medium 70~175
High 140~190
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