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Abstract - Accident likelihood is growing due to a correlation for gas and electricity installed in the area of
dense energy consumption like traditional market and underground shopping center. In order to prevent and re-
spond accident risks related to gas and electricity in this area, it should be monitored and predicted for factors
of gas leak or electricity by developing safety management system. This study is about accident prediction
model development considering fire risk factor related to gas accident. The temperature variation character-
istic near a gas burner was analyzed. Also, accident prediction algorithm and related module were developed
to prevent fire in the area of dense energy consumption.
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Table 1. Analysis of accident data for main fire
causes in traditional market and under-
ground shopping center[4]

. Traditional | Underground
Accident . . N
. Upper Risk Factor Lower Risk Factor Market Shopping Sum
Ranking .
Accidents Center
. Short circuit due to
1 Electrical factor I . . 78 4 82
deterioration of insulation|
2 Unknown Unknown 77 1 78
3 Electrical factor |Unidentified short circuit 75 1 76
4 Carelessness Cigarette ends 45 8 53
5 Mechanical factor [ Overheating/ Overload 40 0 40
6 Electrical factor | Overload / Over-current 34 4 38
7 Carelessness Preparing food 31 3 34
8 Arson Arson suspicion 29 1 30
9 Electrical factor Etc. 20 4 24
. Short circuit due to
10 Electrical factor . 23 0 23
tracking
. Short circuit due to
11 Electrical factor . 20 1 21
compression damage
. Short circuit due to
12 Electrical factor . . 18 1 19
misconnection
13 Carelessness Etc. 19 0 19
Adjacent position of th
14 Carelessness S 15 0 15
flame
290
mmmmm Underground shopping centers
Traditional markets
139
77
a1 38
18
4 94 1 z 11 m St
UD‘DS*T Fire [Gasleak Fire L Fire l Fire L Fire |Explosion Fire | Fire Fire | Fire
Gas leak| Traffic | Mechanical factorThe othersUnknown Arson |  Carelessness | Natural| Electrical| Chemica
acdident causes causes  causes

0.62% 6.79% 1.54% 12.04% 6.02% 24.23% 0.31% 47.63% 0.93%

Fig. 1. Comparison of risk factors and risk cau-
ses in traditional market and underground
shopping center[4].
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Fig. 2. Damage due to combustion heat
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Fig. 3. Temperature variations for internal pot
and the surrounding [6]
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Fig. 4. Accident prediction algorithm based on
temperature data
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Fig. 5. Development of gas accident prediction
module in integration platform
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Table 2. Safe management steps accoriding to
temperature ranges

Division Temperature Safety action
1 step Safety
Ui 0 °

(Relief) nder 5 (no action)

2 step More than 50°~ Caution
(Caution) Under 70°

3 step More than 70° ~ Under Warnin,
(Warning) 100° J

4 step More than 100° Dispatch of fire station|
(Danger) and rescue center
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