


• Industry standard operating system & applications
• Connectivity between field equipment and office via 

customer-supplied network (TCP/IP)
• Off the shelf computing equipment and software 

Open Systems
Philosophy

10



• One Computer, All Applications
– I/O capability and processing power
– Multiple network interfaces
– Industrial temperature and vibration
– Goal – an openly available, off the shelf computer 

available 5+ years from now… the same or 
interoperable box used by other mines, etc.

Open Systems
Computing Platform

• Daylight Readable Touch Display
– Waterproof, aluminum housing
– Available in sizes from 8” to 21”
– Ruggedized

• GPS
– NMEA standard
– Low precision, 3 - 5m accuracy
– High precision, cm accuracy
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• Future upgradeability 
– Hardware / network independence from vendor software

• No proprietary vendor hardware hostage situations

– Platform for future strategic initiatives

Carlson Grade

Wenco Fleet 

Industry standard 
Network infrastructure

Open Systems
Rewards

Wenco Fleet 
Management

Rimex TyreSense

In-house SP&Ps

QNX

OEM machine 
diagnostics

Future initiatives

Linux

Windows XP
Embedded

Office

In Pit Wireless
Access Point

Generic Computing
Platform 

Platform for 
continuous 
improvement
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Wireless Challenges
400 km2 of mountainous mine

Cardinal River Zroback Ridge
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Fording River Lookout



Open Wireless
Design (future-proof)

Fixed Access 
Points

5.8 GHz (54 Mb/s)Mine Office

2.4 GHz  (WiFi)
(10 to 54 Mb/s)

2.4 GHz  (WiFi)
(10 to 54 Mb/s)

5.8 GHz (54 Mb/s)

Fleet 
Management

Users
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Equipment

Future 
Technology

(e.g. 802.20)



Network Security
Wireless and Plant

• All wireless networks have 
vulnerabilities

• Divide the wireless and plant 
networks into zones

• Isolate high-risk control 
networks with access control 
lists

• Defined quality-of-service • Defined quality-of-service 
(VoIP)

• Vendors operate wirelessly 
with limited privileges at low 
encryption

• Vendors self-manage their 
servers in an isolated de-
militarized zone (DMZ)
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Lessons-learned

• 90% coverage is easy in most of the 
mine

• 80% of the effort is expended
in certain areas
– Switchbacks
– High benches
– Slots– Slots

• Availability in-motion depends on 
more than signal strength

• Dual-antenna outperforms single by 
20% in some areas

• High encryption affects hand-off
• Rain is worse than snow
• Lightning protection
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Field Technology
Opportunities

• Shovel PLC diagnostics• Realtime tire monitoring
• Remote diagnostics
• GPS Slope monitoring
• In-field computer based training
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• Keyscan access to equipment
• Condition based monitoring
• Autonomous equipment
• Product quality optimization



Questions?


