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ABSTRACT

This study aims to overcome the problems of existing fire fighting drills and build a practical and effective fire fighting
drill system to enhance emergency response capabilities. The unexpected scenarios fire fighting drill is to conduct drills with
no scenarios and draw conclusions with quantified outcomes in real time, which provides the object evaluation system. The
unexpected scenarios fire fighting drill is based on the IoT sensor-based drill evaluation system to suit individual requirement
of drilling spots. This study also includes drill field test conducted to examine the applicability of the evaluation system for
quantified outcomes. It is considered that the evaluation system of this paper will contribute to systematization and
quantification of fire fighting drill, raise trainees’ safety consciousness, and ultimately increase the actual fire fighting response
capabilities.

Keywords : [oT based evaluation, Unexpected scenarios fire drill, Emergency response capability, Drill field test, Safety
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Figure 2. A Configuration of fire-fighting drill evaluation system
based on IoT sensor.
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Table 1. Unexpected Scenarios Fire Fighting Drill Procedure and Table 2. Number of Fire Incidents by Major Fire Risk Factors

Composition System (9 Years Average, 2007-2015)
Drill Procedure Composition System Fire Risk Factors Number of
® Related Meeting Fire Incidents

1. Preparation of Drill | ® Drill Planning Short Circuit by Poor Contact 1,064

® Drill Equipment Installation Short Circuit by Impaired Insulation 2,433

® Operation and Control of Drill Overload/Over Current 1,165

2 Conduction of Dill Equipment Through Smart IoT O.verheat, Overload 2,715
Sensor Cigarette Butt 6,548

® Real-time Evaluation of Evaluators Food Cooking 3,292

3. Management of ® Field Review Meeting N Playir.lg with Fire' . 1.266
Drill Results ® Report on Results of Training Welding, Cut, Polishing 1,314
Evaluation Fire Embers, Sparks, Fire Source Neglect 2,553

Waste Incineration 2,772
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Figure 3. Selection of hazardous area by prediction of fire risk program.
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Table 3. Risk Score by Fire Risk Factors

113

9 Years Average (2007-2015)
Above Above
Num Fire Risk Factors Nmnl?er Casualty Average Average Score
of Fire (Strength) (Frequency) | (Strength)
(Frequency)
1 Cigarette Butt 6,548 106 O O 4
2 Food Cooking 3,292 137 O O 4
3 Waste Incineration 2,772 50 O x 2
4 Fire Embers, Sparks, Fire Source Neglect 2,553 110 O @) 4
5 Welding, Risk Works 1,314 76 x O 3
6 Short Circuit by Impaired Insulation 2,433 64 O O 4
7 Overload/Over Current 1,165 24 X X 1
8 Short Circuit by Poor Contact 1,064 25 X X 1
9 Short Circuit by Trekking 646 14 x x 1
10 An Electric Leakage, Ground Fault 495 9 X X 1
11 Short Circuit by Pressure Damage 674 28 x x 1
12 Oil Handling 95 39 x x 1
13 Gas Leakage 195 147 x O 3
14 Autoignition Temperature 184 2 x x 1
15 Overheat, Overload of Machine 2,715 48 X 2
average - 1,743.00 58.60 - - -
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Figure 4. Scenario editor.
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Table 4. Example of Evaluation Items

o
o>
e
w©
o
0
o
2
o,

N
N
o

Category Evaluation Items Evaluation
Did Occupants Quickly Recognize the Fire Origin? Quantitative
) . o Was the Fire Alarm Quickly Activated? Quantitative
Fire Detection Report / Notification - - - —
Did the Fire Founder Call 119 Quickly? Quantitative
Was Public Announcement made on Fire Situation? Qualitative
Was emergency communication made immediately? Qualitative
Emergency Contact / Support Request - —
Was Support Request to Other Agencies made Promptly and Correctly? Qualitative
Was the Accidents Situation Properly Recorded? Qualitative

Command and Control System

Were the Personnel of Access Control Properly Placed?

Qualitative

Initial Response / First Aid

Was Fire Extinguisher Operated Quickly?

Quantitative

Did the User of Fire Extinguisher Squeeze Lever After Pulling Safety Pin?

Quantitative

Did the Operation of Electric or Gas Facilities Immediately Shut Off?

Qualitative

Was Chest Compression on Patient Properly Performed?

Quantitative

Did Occupants Evacuate in a Calm and Orderly Manner? Qualitative

. . ) Did Occupants Take Measures to Contain Spread of Fire? Qualitative
Evacuation / Firefighting Measure - - —

Did the Last Occupant Evacuate Quickly? Quantitative

Did All Occupants in the Building Evacuate? Quantitative

R . Was the Fire Area Properly Detected for Any Hidden Fire and Reignition? | Qualitative

estoration
Was the Emergency Restoration on Facilities Properly Made? Qualitative

Table 5. Evaluation Method of Major Quantitative Evaluation Category

Category

Evaluation Method Note

Fire Detection
Report / Notification

Fire Point Detection Time
Transmitter Press Time

Installing Flame and Smoke Generator
Attach Sensor to All Transmitter

Initial Response
/ First Aid

Extinguisher Lever Operation Time and Hose Angle
Fire Suppression Time
Check for Survival of Anne

Useing Fire Extinguisher with IoT Sensor
Time of Flame Disappearance
Attaching IoT Sensor to Anne

Evacuation

Final Evacuation Time
Posture of Keeping Low

Installing Image Motion Sensor on Exit to Evacuate
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Table 6. Evaluation Method of Major Qualitative Evaluation Category

No. Category Contents
| Fire detection * Behavioral Competency of fire Detectors and Reporters
Report / Notification * Accuracy and Rapidity of Emergency Notification
) Emergency Contact * Emergency Communication System and the Efficiency
/ Support Request * Support Request System to Other Agencies
3 Command and * Command and Control Competency of Emergency Response Committee and Commanders
Control System * Media Response Competency
4 Initial Response * Initial Fire Extinguishing Competency
/ First Aid * Competency to Respond to Casualty
5 Evacuation / * Competency to Guide Evacuation
Fire Fighting Measure | ¢« Competency to Control Incident Site
6 Restoration * Competency to Control and Restore Emergency Situation
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