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Belt Conveyor Monitoring System for Effective Maintenance Utilizing ICT
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Abstract:

In the raw material yard of steel works where iron-making materials are stored and conveyed, a number of belt
conveyors are in operation. It is strongly required to find out abnormalities in belt conveyor equipment at an early
stage and to prevent breakdowns, as the loss to production is large. However, the raw material yard is so large that it
is difficult to install many various sensors for monitoring. Therefore, JFE Steel developed a belt conveyor monitoring
system utilizing ICT (Information and Communication Technology). Demonstration test was conducted at JFE Steel
East Japan Works (Chiba), and specifications necessary for wireless networks, which are indispensable for wide-area
data collection, and the usefulness of image judgment system of belt shape defects were confirmed. And, a centralized

monitoring system using a heat mapping display to evaluate correlation of multiple types of data was built.
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Fig.1 Belt conveyor monitoring system
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Table 1 Wireless communication scheme

ZigBee IP, . . R

Wi-SUN ZigBee |Wireless LAN (Wi-Fi)
Frequency band | 900 MHz | 24 GHz | 24 GHz | 5GHz
International IEEE IEEE IEEE IEEE
standard 802.15.4 | 802.15.4 | 802.11b/g | 802.11ac

Transmission

speed (max) 100 kbps | 250 kbps | 54 Mbps | 6.9 Gbps

Communication
range

700 m 50 m 100m™ | 100m"

' Approx. 1 000 m with directional antenna
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Table 2 Test conditions of wireless communication

Straight Over
P2P 1 hop pile

Condition

High-directional 200 —
A |antenna 1000 m — —
(3dB beamwidth: 9° )

Midium-directional 200 —
B |antenna (3dB — 57 m

beamwidth: 30° ) 1000m
L 100 m + 100 m
C :chrelr-lctill;ectlonal 1100(5)0—m 200m + 200m | —
500 m + 500 m
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Fig.3 Wireless communication test in raw material yard
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Fig.4 Measurement results of transmission speed
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Fig.5 Taking images of conveyor belt
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Fig. 6 Influence of number of data on judgment accuracy
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Fig. 7 Schematic diagram of data correlation
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Fig. 8 Example of heat mapping display
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Fig.9 System configuration of integrated monitoring
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