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Real-time Systems

Philosophy / Scope

* Close to the problem

— Requirements by observing
problems first-hand

— Seasoned practitioners,
mentoring, training

e Systems thinking

— Integration, open systems,
standards, reuse, integrity

— New products measured
against supportability

e Earned trust
— Avalilability & robustness
— Extremely risk averse
— No remote management
— Never a change on Friday
— 24X7 support

Information
Services
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Teck Coal - 6 Mines
460 Mobile Computers

Totals
131




Mining Application Architecture

\ T —
/ \ ‘ Sales
/ " " : Logistics Product Management
/ \ " .
/ Mine Scheduling \ Crushel/Hoppers Transportation Loading Management Forecasting
\ /o]
\ | //
\ Shipping \
/ ./ Schedule / \?%\r \
/ I )
Schedule / Lab/QA s / <
/ Devices \ %,
/ Qualityi\\ Finished Product s
/ Plant Production Inventory
/ V’ Statistics Management \
/
[ \ Plant Equipment | \
Short Range Material Types Production Activity | \
Planning M-raocr;u?r?egelés Plant Controls ) Billing
(SCADA DCS) \ Eqp Hrs Customer _ Order Azggﬁg:ﬁ
\ Contracts Mgmt 9
\\ AR
Long \ T
R;Igae Blast Pattern N Production Target, Material Type Plant Control \ . Requisition . 'Fg?:ﬁzgeess \\
Expected Se?’“ contacts Target (floor) Elevatior, mining Blocks Room L F'Ian_l and Mine Parts& Purchasing
Sloped pit floor | Production& Alarms Maintenance Services
| roduction Work orders \ Management
| | Actual Bench Elevations Operation Predictive | Treasury
Long Range ‘ Excavated Materials actions | Accounts Management
Planning | Mashia : Purchase Order Payable
quip op HoL_lrs N Parts Avail
Drilling and quip Down Time quip.
BIas%ing Seam coords Equip Maint Hrs data Invoice
——Y— Rock hardness Equipment Reliability Stats Warehouse ‘ costs
eological Model . =
g T ffgﬁgﬁé Equip Perf State data Health | . |
. . Alarms |
“ Dril f, bems M’\glr?:g':elr‘i?m . Corrective actions \ Equipment “‘ . Consolidations
‘ - System Prod E Performance o Costing/ GL System
. | Messages’ Analysis
Geological Loadi | Delays Y
Model oading .
Instructions | Alarms P ng Equip
A Eo ata GL Centre Codes
522 fuip 1D, Op ID, Prod Dal Volumes Targets
Production g ? 2 Events,Alarms, Delays Hours /
. Blast hole drills ey States vs Time, Mine Mining Areas /
So i Ny
Seam Locations Sha at Types, GPS position Production / Equipment /
Seam Properties [N 0] s /
ol Assignments Statistics & —_— /
2¢8 Reporting GL Centre Code: .
Explosive o X=01 Payroll Budgeting
Exploration Loading Qg ﬁ Haul-Truck o ‘ .
" 25 LPGPS Mobile perator
g 9 Fe k
Geological Equipment 51‘_‘» g Equipment Hours eedbac Ai'i]p#gsst /
Reserve 25 Material Types. Equip : < /
Database E = Dipper Payload Performance /
/ | Health | /
/ . Trainin <
/ ~Equip IC, State, Payload pata 9
/ Excavator personnel
Engineering design: Dozer
/ HPGPS
/ Applications
/ Environment Health and
Management Safety
Aux Equip
Light Vehicles
~

Geology

Real Ti?ne Data
Mine Engineering

Product?on and
Acquisition and Control

Businegs Support
Operations

Systems



F

bt | 1
ks E"a‘;t Pattern b \1 Production Target, Material Type Plant Control \ . Requisition
Expected Seam contacts Target(flool) Elevatior, mining Blocks Room ,ll_ Flant and Mine Partsé&
Sloped pit floor Broductiors Alarms  — Maintenance Services
roguctior Work orders | Management
Actual Bench Elevations Operation Predictive
g R_ange | Excavated Materials actions
anning '
Equip Op Hours \ Parts Avail
Drilling and guip Down Time guip
Ellas?ing Seam coords Equip Maint Hrs data
e Rock hardness Equipment Reliability Stats \
i ioge E’E’Sﬁéﬁ; Equip Perf State data Healtn quuip
Drill ft, bems MineFleet Correﬂ?\:re”:mns data _
Management : [ R Equipment
Messanes © System Prod Equip Data Performance | —
ological g Analysis
1 dg| Loading Delays
ode -
f Instructions Driing | Alarms [ -'OUM’ Prod Equip
rilling | - Ew ey, 5%_ data
Instructions =5 : on o "D
K Y- quip ID, Op ID. Prod DA
| Production E w B EventsAlarms, Delays Qo {‘p /_.f——""
Locations | Blast hole drills = % > States vs Time, b Mine
Properties f Shn \Mat Types GPS position 0’&}- Production —
| o %E 1 Assignments q" Statistics & —_
|'I gg g b Reporting
| Explosive -Ha s x
yloration "I Loading %. Ew § LE(EBLIJ:L_STISJSSHE Operator
: / [ =83 T Feedback
ological / Equipment E gg Equipment \ Hours
25erve / £ 15 Material Types Equip !
tabase / 2= Dipper Payload Performance
/ | Health e
rainin L
/ ,_ ~Equip IT. State, Payload Data 9
/ Excavator
Engineering desig _ Dozer _
/ HPGPS .
/ Applications / \
__.f A Environment k
/ \ Management
L / \
A / Aux Equip ~
\\ / Light Vehicles N
\"\-\ _//’ . HH-..H‘H.._
" L~ S I
Production:
<

Real Time Data

Acquisition and Control Operation

Geology
» Engineering



Fleet Management Tire Status Equipment Status

Proprietary
Hub
Tire Sensor
Computer

Various OEM
Computers

Mobile
. Equipment

Monitor

Onboard Sensors

OEM Laptops

RWMX(« )

Hot-spots
(e.g. Lube station)
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He who falls to plan,

plans to fall




Open Systems

Architecture

WiFi, WiMax
Operator 802.11, 802.16e, 802.20 (( »)
EL
General Purpose o
Computing Platform (e.g. Lube station)

Serial
CAN bus
Ethernet

Onboard Sensors

; Teck




Open Systems

Philosophy

* Industry standard operating system & applications

e Connectivity between field equipment and office via
customer-supplied network (TCP/IP)

o Off the shelf computing equipment and software

VARTECH

= Systems Inc.

£ Windows | Linux OCTAGON

~ Embedded ‘ SYSTEMS =

CiSCO SYSTEMS|| g ®
L]

0 Teck

PLANAR



http://images.google.com/imgres?imgurl=http://technotricks.files.wordpress.com/2007/12/cisco.png&imgrefurl=http://technotricks.wordpress.com/2007/12/04/cisco-launched-3750g-integrated-wireless-lan-controller/&h=304&w=535&sz=84&hl=en&start=18&um=1&tbnid=UyEUbMih67hlVM:&tbnh=75&tbnw=132&prev=/images?q=cisco+&um=1&hl=en&rlz=1T4GGIK_enCA252CA252&sa=G
http://www.alvarion.com/
http://www.planar.com/
http://www.microsoft.com/windows/embedded/eval/xpe/default.mspx
http://www.wencomine.com/index.html

Open Systems

Computing Platform

« Daylight Readable Touch Display

— Waterproof, aluminum housing

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
iInteroperable box used by other mines, etc.

— Available in sizes from 8” to 21”

e GPS
— NMEA standard

Ruggedized

— Low precision, 3 - 5m accuracy .
— High precision, cm accuracy " Windows Embedded

10
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Open Systems

Rewards
o Future upgradeability

— Hardware / network independence from vendor software
* No proprietary vendor hardware hostage situations

— Platform for future strategic initiatives

Industry standard

Network infrastructure
} Wenco Fleet ‘

Office
OEM machine ‘\

Wlndows XP

Platform for Generic Computing

Platform
W In Pit Wireless

Future inifaives | Access Point
1 Tecki




Wireless Challenges
400 km?2 of mountainous mine

Fording River Lookout !

12



Open Wireless

Design (future-proof)

5.8 GHz (54 Mb/s)  _ | 5.8 GHz (54 Mb/s)  _ |

Mine Office |
—_—— é—*’ é Fixed Access

Points

(o)) (to))((e)) (to)) ((e))
2.4 GHz (WiFi) 2.4 GHz (WiFi)
(10 to 54 Mb/s) (10 to 54 Mb/s)
Future
Technology
(e.g. 802.20)

Equipment

" Teck



Network Security

Wireless and Plant

e All wireless networks have

Equipment vulnerabilities
Wireless e Divide the wireless and plant
Mining Pit Mining networks into zones
Zone Equipment : :
Zone » Isolate high-risk control
New Mining networks with access control
Node E"z“""""" : lists
Plant/DMZs « Defined quality-of-service
(VolP)
OMBce Network Zones * Vendors operate wirelessly
Internet Zon Bk with limited privileges at low
Zone encryption
If hei
Mining Pit Mining . Vendors_ self-manage their
Zone qud;:m servers in an isolated de-
Saouy militarized zone (DMZ)
Existing PIX Firewal hode Em
Zone

y Teck



| essons-learned

 90% coverage is easy in most of the
mine

» 80% of the effort is expended
In certain areas

— Switchbacks
— High benches
— Slots

» Availability in-motion depends on
more than signal strength

 Dual-antenna outperforms single §
20% in some areas

» High encryption affects hand-off
e Rain is worse than snow
« Lightning protection

. Teck



Field Technology
Opportunities

Realtime tire monitering
Remote diagnostiés

h f,,,,..iGPS Slope monitoring \

~ In-field éomputer based training -

‘Keyscan accé§s to equipment
Condltlon based momtorm_ﬁ_; g ¢




Questions?
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