Collision Avoidance
and Traffic Awareness
for Surface Mining

SAFEmine, Switzerland
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" Reduce accidents and near misses..
_

®" Track your fleet and get detailed reports
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= De-clutter your cabin..
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" Improve Traffic Safety.
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SAFEmine Solutions

SAFEmine

Track

Tracking and
Reporting of your
entire fleet
(on-/offsite)

SAFEmine
SafetyCentre

Integration of CAS,
Radar, Cameras,
etc. on one
Intelligent Monitor

SAFEmine

Fatigue

Fatigue Monitoring
and Reporting

SAFEmine
CAS (Collision Avoidance System)

Traffic Awareness & Collision Avoidance for all vehicles
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—® SAFEmine - The Company
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SAFEmine - The Company

= More than 35 mines on four ~ ERENERNE

continents operating with ;
SAFEmine \’l Premier Coal

_ energy for every day
= More than 14 000 vehicles
protected by SAFEmine CAS  YOU ARE NOW ENTERING THE "SAFEmine"

o ANTI-C
= More than 1 000 with live OLLISION ZONE
tracking & reporting *VEHICLE MUST BE FITTED

.

“ : WITH A FUNCT
o SAFEmine" UNIT IO}
= World standard for Collision UNLESS UNDER ESCORT
Avoidance Systems (CAS)  =PRIVER MUST HOLD A wpec
. o _ L PIT PE
In aviation SAFEMINE COMPETENCY bl

= Developed for surface mining
with Anglo American




SAFEmine - Proven Worldwide

SAFEmine is successful in extreme conditions. Examples:

= Multiple pits, Anglo Thermal, SA . ANGLO
> 1 500 units, 6 mines AMERICAN

= Hot climate, Sishen Iron Ore, SA o0

> 2 000 units 99 KUMEBA IRON ORE
= Cold climate, Peace River, CA 7"—

> 175 units PEACE RIVER

COAL
= Heavy rain, Cerrejon, CO

' ."’
> 1 400 units gy
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SAFEmine - Presence

SAFEmine
Headquarters

SAFEmine
Americas
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SAFEmine - Customers include

= Curragh North (Thiess, Australia) GLENCORE
= Hecla, Greens Creek (USA) ONG @
= Kolomela (KIO, Anglo, South Africa)
= Lumwana (Barrick, Zambia)

%

JE B EERS
CANADA

CODELCO
V VALE Orgullo de Todos

= Mina Sur (Codelco, Chile) "' bhpb|luton ANGLO

= New Ackland (New Hope, Australia)

. Prem o\ Premier Coa
remier (Wesfarmers, Australia) "9y for every day

" Prodeco (Glencore, Colorleia) )y mnﬁﬁﬂ A
= Samarco (Vale/BHP, Brasil) Corporation Limited
" Tarong (Downer EDI, Australia)
= Victor (DeBeers, Canada) :-.- KUMBA IRON ORE
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-® SAFEmine CAS
(Collision Avoidance System)
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B Too many near misses or collisions ?
AL R N

=" Operators tailgating and speeding ?

- /" Too many false orpunneccessary-alarms ?
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SAFEmine CAS

SAFEmine Traffic Awareness & Collision Avoidance
CAS > for all vehicles
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SAFEmine CAS - Benefits

---------------------------------------------

o ———

 —————— ———————

360° protection | | \
at any visibility ! | Compact size,

i easy and quick !
installation

------------------------
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---------------------

Low cost of
ownership

_____________________

Options as geofencing, \i
i voice, obstacle & roll-over |
alerts, IVMS E

_______________________________________



SAFEmine CAS - Awareness and Avoidance

Level 1: Traffic Awareness Level 2: Collision Avoidance

= visual info = anticipate danger = audible alarm = call to action
= pased on: proximity, position = pased on: Dynamic Safety Zones
(pat. pending)
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SAFEmine CAS - Awareness and Avoidance

Level 1: Traffic Awareness Level 2: Collision Avoidance

= display indicates surrounding = intelligent warnings alert the driver
vehicles (360°), no blind spots = pased on: Dynamic Safety Zones
= several vehicles displayed
simultaneously
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SAFEmine CAS - Traffic Awareness




SAFEmine CAS - Collision Avoidance
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SAFEmine CAS - Collision Avoidance (Tailgating)




SAFEmine CAS - Functions

Traffic Awareness & = 360 awareness, simple display
Collision Avoidance = No blind spots

Black Box Recording = Continuous recording of vehicle parameters
= Analysis of incidents & near misses (logfiles)

Fixed Hazard Mapping = Geofencing

» Fixed hazards: stop signs, overhead power lines
Speeding = Vehicle specific speed limit

= Geografical speeding

SyncStation = Auto update of firmware and configuration
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SAFEmine CAS - Standard Equipment

= |ntuitive display, easy to learn

= Simple and rugged design 54),-\7;:
= Small number of components | fline

= Records position, direction,
speed, acceleration, etc.

= No operator interaction
= Sensor to dim LEDs at night

= Sensor to adjust alarm volume
to background noise level




SAFEmine CAS - Options

Quick Mount Unit = Protects visitors

TestStation, BoomGate = Assures protection and registers vehicles

RotationalStation » Determines heading of shovels, excavators, etc.

ScopeScreen = Shows surrounding vehicles with ID
Voice = Enhances alerts, more specific
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SAFEmine CAS - BoomGate

= Opens automatically, when
vehicle is equipped with
correctly functioning
SAFEmine

= Registers vehicles entering/
exiting the mine
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_® SAFEmine Track
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SAFEmine Track

SAFEmine Tracking, monitoring & reporting
Track JON of the entire fleet
L > and of selected assets

(on- and offsite)
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SAFEmine Track

Multiple
i!llll!ﬁllﬁiﬂl‘ ifll ifllﬁl"’]ff;

[VICenter on clich,

Examples of Functions:

= distance & speeding reports
= geofence violations

= |dle/active time reports e
= CAS status monitoring : |

Recorded

o ———————————————— - -

. Cluster of multiple tracks for
| vehicles selected
e vehicle

. Status of selected
. vehicle (e.g. : | i
. firmware version) .- it

Points for

R >

Vehicle Name ~

®RHS-011
=PE_RZL8SS
®PE_RHS021
=VG-M-04
=VG-M-06
=RMOS96
=PE_CYH556
=VG-M-05
#SP_P_ATR
=PE_RFS073
=SP_P_QUI
=VG-M-09

selected track e

\

Track [7/Show Status 7|
4152:9 ' g v
4:52:51 \ B )
4152150 AM "o 1 B8 6]
45249 am N [ 5]
4:52:49 AM (]
4152:49 AM B £
4:52:48 AM B 7]
4:52:47 AM 8 €]
4152146 AM ] ]
4:52:45 AM [ 4] ¥
4:52:44 AM ] ] :
4152144 AM B ] :

B [“Tracks (selected vehicles) ﬁ

\afprt: |9/11/2012 4:49 AM e
No/26/2012 4149 AM Search)
lpdlla points: Update points
\NN Stop Dist Select Del -
Am - 10:00 PM 2kn O B0
,x{a PM 9/24/20125:57PM 230km [ @
#£26:13PM - 10:47 PM 13km [
012 6100 PM - 10:07 PM 13km [0 @
0127:25PM 9/21/20125:58PM  19km (V] @
ko129:20Pm 9/20/20122:53AM  13km [
o012 8:54 PM - 10:34 PM 0 km B &
[RO126:19PM 9/18/2012 12:11 AM 5 km 0 ®
012 6:21 PM - 11:16 PM 17 km B
012 6101 PM 9/16/20122:48 AM  29km [ (@
Emz 6:00PM 9/15/20125:59PM 34km [ @
012 6:59 PM 9/14/20125:59PM  1Skm [
J2012 6101 M - 11:53PM ukm [ ®
,l/zcuz 6:06 PM 9/11/20125:59PM  35km ]

L)

Time.
7:25:59 PM.
7:27:07 PM
7:29:08 PM

7:30:54 PM

7:33:13 PM

7134128 PM

7:35:15 PM

|
®
km/h US|
oo aof)
0.0 00}
0.0 00|
210 oof
27.9 0.0 i
199 00
20.3



SAFEmine Track / IVMS

Track reports and alerts include: Additional Monitoring for:

= Speeding (speed limits by areas) = Driving with handbrake on, parking

= Collision alarms without handbrake

= Area violations = Seatbelts

= Distance driven, idle time = Driving with door open

= | ow battery = Blade up/down

= Excessive idling and standstill = Low fuel, rapid fuel level decrease
= etc.

and can be on:

= All vehicles 24h/week/month
= Specific vehicle groups

= etc.
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= SAFEmine SafetyCentre

(pat. pending)
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Too much for your operators to handle ’?
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SAFEmine SafetyCentre

SAFEmine Integration of CAS, radar, cameras, etc
SafetyCentre @ on one intelligent monitor
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SAFEmine SafetyCentre - Benefits

————————————————————————————————————————————————

| Prioritizes | i Integrates all traffic
i alarms for | : i safety information in i
i operator __J 2 one single monitor |
— 100% compatible with |
SAFEmine CAS !
_______________ Motion & soiled |
{ Auto view lens detection |
{ switching I
Smmmmmmeeeees Records video |
pemmmmmmmmmm=ms for analysis !
{ Minimizes = Gttt A b aan - - - -~~~ --- -~~~ ’
nlwsance i Configurable to the !
. GlES omigable 4 et mine’s site rules and |
"""""" « further requirements |

""""""""""""""""" SAPE

mine



SAFEmine SafetyCentre - Perfect Operator Support

Data Sources SafetyCentre ProcessingUnit Operator Interfaces

Cameras

o NS
& 5 v~‘.‘

Sy

Radars

SAFEmine CAS

Reverse, seat belt, ...

W .
 (voice,
optional)

IVMS, more inputs




= SAFEmine Fatigue Monitoring

(pat. pending)
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" Long night shifts ?

e

|
:
l

" Tired or distracted operators ?

-

A~

P = Accidents due to operator fatigue -




SAFEmine Fatigue Monitoring

SAFEmine Operator fatigue monitoring & reporting
Fatigue (

SAPE

mine



SAFEmine Fatigue Monitoring - Benefits

------------------

{ Combines | A Nsopnumuuy
{ CAS with Compatible with 14 000 |
{ Fatigue vehicles installed :
Monitoring G onf '

————————————

Sophisticated EyeSensor,
compatible with sunglasses

One operator interface,
one support partner

——————————————————————————————————————————————————

_________________

-------------------------------------

————————————————————————————————————

———————————————————————————————————
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& Summary
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SAFEmine Solutions

SAFEmine SAFEmine SAFEmine
Track SafetyCentre Fatigue

Collision Avoidance
and Traffic Safety
for Surface Mining
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see what you are missing ... www.safe-mine.com


http://www.youtube.com/watch?v=wytD8O-3mts&list=ULwytD8O-3mts&feature=player_detailpage



