5G Smart Mining Practice
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China Mobile & ZTE: Smart Mining in Zhaozhuang Coal Mine - Network

Customer Requirements

* High-risk working environment seriously affects the
health of underground workers, is
urgently needed to replace manual labor

*  Multiple networks coexist, balance integration and
business isolation

stays in campus
provides differentiated and precise guarantee

Network Solution

Operator 5GC

-

XA BBU
5G
Ground
Underground
Jq i\ BBU
y'/. /\< \(\

/
Underground 5G&LTE&NB

Large number of cause difficult O&M, wireless * Deep coverage and large area
network are needed for easy-maintenance and lower- * Large bandwidth for increasing video surveillance
cost * Low latency for remote control

vehicle requires flexible network * High reliability for critical business

Development of new mines require easy network

Internet

Simplified control plane
(Emergency Backup)

5GC control plane
Mine APP and Integrated

Management and Control

Mine UPF/MEC attoen

Signaling Flow of Handover due to External Network Interruption

Normal signaling flow

Mine Area Production Service Flow
Mining Life Business Flow



China Mobile & ZTE: Smart Mining in Zhaozhuang Coal Mine - Intelligent

Intelligent Unmanned
Remote control . .
Mining driving
Tunneling ) . . Loading
(Continuous Procurement) Loading Transportation Washing Coal Storage T

Video backhaul

N

PLC remote control

Reduce mining labor

Improve product efficiency

Reduce accidents
Underground roadway Remote control console 4K HD camera
L. . Easier O&M
tunneler on the ground Comprehensive inspection

Sustainable governance



5G Private Network for Mining Case for Masteel Mining |
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Autonomous Driving Hefei province of China

0 production

efficiency

manpower cost
* Solve the difficulty of
recruitment
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> Rear camera o Video Quality Clear and stable
Network Delay <30ms
Vehicle-mounted Data acquisition
Front camera convertor
Unmanned mining truck Control flow Bandwidth downlink 263Mbps

uplink 700.28Mbps



Henan Pingmei Group Development Face Remote Control
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*  5G panoramic video @ guln:f]l I\ffl%lf_liljg

Supports self-operation to

>

Support downhole

I'st Prize of the 4th "Bloom Cup",202I

Unmanned work

HD video back transmission
delay < 150ms

50G
SPNring
network

Control command delivery delay =
<130ms

Intelligent driving system 56 BBUGLEG JU; N3 Servies dat divarsion

Ground control
center
Monitor the

surface Monitoring tail
equipment

Control PLC Explosion-proof CPE

5G transmission transformation Schematic diagram of 5G base station
of heading machine deployment at the tunneling surface

Underground control room Ground dispatch center



Collaborative Operation of Unmanned Trucks and Auxiliary Vehicles in Xiwan Coal
Mine
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Collaborative operation of unmanned driving and

auxiliary vehicles in the L . o
Y outstanding innovative applications

Surface mine 5G coverage area: 5G site deployment: Unmanned mining truck remote control On July 21, 2022, national leaders The project received a thank-
. 2.5km long * 2.1km wide . 5%A9631 A 526 +1%A963 | A S26 (Spare) based on ZTE 5G private network + CRRC investigated the application of "5G+ you letter from Yulin Mobile
. Movable box-type cabinet unmanned driving system Industrial Internet" integration in Xiwan

. Lifting pole open-pit Ccal Mine.
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