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ABSTRACT

Disaster accidents at industrial sites have been increasing every year. In shipyards there are countless enclosed spaces
causing issues like harmful-toxic gases stuck in those sealed areas. And due to such special and complicated structures
of the working places with many layers of walls separating each other, there exist more issues of communication with
workers trapped inside when accidents happen. Under this circumstance there must be a huge difficulty to evacuate or
rescue the workers in case of any disaster. Therefore, in this paper, We would like to introduce the "integrated safety
system" to more effectively deal with the problems and prevent such disasters in tough working environments. The
suggested integrated safety system can prevent accidents in advance because it can control the data on the location of the
workers in real time and the numerical values such as gas, oxygen, and carbon dioxide generated in the workplace in real
time.
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Table. 1 Comparison of characteristics of LoRa and
wireless communication technology

Division Power Velocity Range Cost
LoRa Low 300bps <21Km Low
Bluetooth Low 700Kbps <30m Low
Zigbee Very Low |  250Kbps 10-300m | normal
Wi-fi Low-High | 11-100Mbps | 4-20m | normal
3G/4G High | 1.8-7.2Mbps | Cellrange | High
NKX Very Low 1.2Kbps 800m normal
Wire;lﬂerssHA Very Low |  250Kbps 200m normal
ISA100.11a | Very Low | 250Kbps 200m normal
6LoWPAN | Very Low | 250Kbps 800m normal
Wi-MAX High | 11-100Mbps | 50km High
RFID Very Low |  400Kbps <3m High
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Fig. 1 loT EndDevice
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Table. 2 Importance of key elements in each stage of
disaster and disaster work

Division(%) P.recvoerrllttrl;):i Response Restoration
Total 100 100 100
Equipment 31.25 18.75 35.63
Wireless 5.00 9.38 5.00
Manpower 9.38 9.38 18.75
SOP 39.38 47.50 30.00
Qﬁg‘i‘; 15.00 15.00 10.63
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Fig. 2 Portable mesh gateway
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Fig. 3 Wireless networking environment
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Floor Plan

£ Nol. Tank
No2, Tank
No3. Tank

status | Source Oxygen Nitrogen Hazardous Gas Event

o118 Oxygen 21% (Normal) | Nitrogen 12.5%(Normal) | Gas 6.8% (Normal)

o119 Oxygen 21% (Normal) | Nitrogen 12.5%(Normal) | Gas 6.8% (Normal)

01224 Oxygen 18%(Dangers) | Nitrogen 12.5%(Normal) | Gas 6.8% (Normal)

° 01336 Oxygen 21% (Normal) | Nitrogen 12.5%(Normal) | Gas 6.8% (Normal)
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