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Electromagnetic Safety of Intelligent Storage and Transportation
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ABSTRACT: The work aims to develop an intelligent storage and transportation management system that meets the use
of dangerous goods such as explosives and pyrotechnics, and to improve the information and intelligent management level
of dangerous goods logistics. RFID technology was used to design a dangerous goods information identification system.
The response characteristics of dangerous goods such as explosives and pyrotechnics at the system's common frequency
and field strength were analyzed, and their electromagnetic safety was studied. Dangerous goods information identifica-
tion system could be used for dangerous goods storage and transportation management at the frequency of 13.6 MHz and
915 MHz. The intelligent storage and transportation management system for dangerous goods is developed, and its safe
use requirements are clarified. The characteristic frequency and safe RF power of dangerous goods should be compre-
hensively analyzed according to specific scenarios to establish a suitable safety evaluation methods and standards to
ensure safety.
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Fig.2 Schematic diagram of the information identification system for dangerous goods
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Fig.5 Software interface of the intelligent storage
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management system for dangerous goods
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Fig.6 Working principle of the information identification system for dangerous goods

o kA

BEES

T
— |

-

7 RFID

HuTET

Fig.7 Arrangement of electromagnetic characteristic measur-
ing machine of RFID equipment
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Tab.1 Electric field strength of different equipment at
different distances

/(V-m™)
/m
125 kHz 13.6 MHz 915 MHz
0.05 127.4 13.82 72.7
0.1 52.9 1.39 60.4
0.3 12.9 323
0.5 3.9 20.7
0.7 15.2

10.8

2

Tab.2 Electric field strength of different equipment at

different measurement positions

/(V-m™h)
125 kH 13.6 MHz 915 MHz
1# 2# 1# 2# 1# 2#

N N L AW

123.8 100.2  13.82 13.4 72.7 70

127.4 110.4 10.8 10.6 682 69

126.4 97.1 4.64 4.6 58.6 50
2.09 2.78 55.4 54.5
5.35 5.3 57.5 55.2
4.68 5.68 72.7 68.6
11.8 10.2

2.2
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Fig.9 Infrared spectra of dangerous goods before and after irradiation
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Fig.10 DSC spectrum of dangerous goods before
and after irradiation
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Fig.11 Location of the verification test
3 1.2m
Tab.3 Field strength measurement results of information identification system suitable for 1.2 m wide doors
/(V-m™h) /(V-m™h) /(V-m™) /(V-m™h)
1 4.43 6 13.18 11 16.6 16 19.63
2 2.84 7 8.83 12 8.86 17 4.39
3 2.59 8 2.78 13 4.12 18 3.7
4 3.01 9 8.34 14 10.37 19 7.37
5 4.01 10 12.98 15 16.78 20 21.33
3 .
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