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F5G industrial optical ring network communication technology and its application and prospect in coal mines
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Abstract: The traditional wired communication network in coal mines has problems such as fixed
bandwidth, low effective utilization, high time-delay, and inflexible system configuration. This cannot meet the
development needs of intelligent business in coal mines. Mining 5G and WiFi6 wireless communication has the
problem of large roadway attenuation and lower reliability than wired communication. According to the
characteristics of F5G (the fifth generation fixed networks) industrial optical ring network communication
technology, it is pointed out that F5G industrial optical ring network communication technology is the
development trend of mine wired communication. Two key technologies of F5G industrial optical ring network
are introduced. They are 10 Gibit/s PON (passive optical network) technology and digital quick optical
distribution network (DQ ODN) technology. The advantages of F5G industrial optical ring network and traditional
wired network in network delay, electrical safety, business safety, construction safety and maintenance safety are
compared. Based on the demand characteristics and construction examples of F5G industrial optical ring network
communication technology applied in coal mines, this paper analyzes the specific applications of F5G industrial

optical ring network communication technology in scenarios such as underground industrial remote control, high-

Y75 B H#8: 2022-09-01; & [E H #8: 2023-03-20; HE 448 £1E, FBiFE.
EETH : W R Re R 4 F1A R A = RV E (2022XXH24) .
EHFR AR EL 1964—), T, WK BN, HZHmy TR, 4, FENFEG LR, R4R., 5 88 T{E, E-mail:

zhaotingzhao@hnecgc. com. cn.
SIAE BOER], S, 21K 55 FSG DAL S 3R B (S BR SRR IR A 5 R 2 V], o™ A 3h1k, 2023, 49(4): 9-14. [=] _.
ZHAO Tingzhao, YUAN Shengfu, LI Chaofei, et al. F5G industrial optical ring network communication technology and its ARS8 2 1) 13

application and prospect in coal mines[J]. Journal of Mine Automation, 2023, 49(4): 9-14.


https://doi.org/

¢ 10 5 Bk % 49 K

definition video transmission, industrial network migration, remote fault diagnosis, and wireless network signal
transmission. It points out the shortcomings and prospects of F5G industrial optical ring network communication
technology in coal mines. () There are few types of mining equipment based on F5G industrial optical ring
network communication technology. @ There is still room for improvement in the adaptation of scenarios and
different business types. (3 The F5G industrial optical ring network communication technology is the same as the
traditional Ethernet ring network communication interface in terms of system interface and protocol. The terminal
equipment can be accessed and used without changing the adaptation. It is an effective solution for the industrial
network in the future coal mine scenario. 4) Coal mines should build F5G pilot projects based on their own actual

conditions to support the application and research of F5G industrial optical ring network communication

technology with actual scenarios.

Key words: intelligent coal mine; mine wired communication; F5G; industrial optical ring network; passive

optical network; digital intelligent optical distribution network; optical iris technology
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Table 1 F5G network and traditional network delay comparison
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Fig. 1 F5G industrial halo network system composition
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