My Safety Tip for this Conference ....

If new to Townsville, beware of traffic when
crossing roads and walking to your hotel
and venue

: :ﬂ
Coach Service <&
Traffic lights
Zebra Crossings
Footpaths
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‘Making a Case for Proximity detection’ e a”ﬂ;//ﬂ”s
» Collective Industry Issue — Collective Solutions — Win/Win
* Incident and Accident Statistics

...1o raise awareness of vehicles interaction hazards

* Mention current technologies
« Raise awareness of current solutions used and challenge

...Control Effectiveness of those solutions —
robustness of your SHMS ... Additional Risk Controls
« Confirm Legislative requirements — ALARA
 What do the equipment OEMS do?
* What risk assessment method should | choose to move forward?
« DEEDI Workshops
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Figure 28.—Pian view of vision limitalions from the cab of 3 150-fon rear-dump bck*



http://suppliersandequipment.mining.com/files/2009/03/caterpillar-769-first-commercial-off-highway-truck-c021432.jpg

Victim crushed between basket and
back of tray 2008
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The following presentation is rated PG, it contains

/ Pictures \

Graphs

Disturbing & Thought
a re n a provoking
For a mature audience — you!

guldance Sorry, no nudity
recommended
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Rear-end Collision in heavy fog




19 August 2009
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Queensland Fatalities 2004 - May 2009

|
6 (9) out of 17 fatalities (35%, (53%))

vehicle/pedestrian interaction

Last year 3 out of 4 fatalities = 75%

Number
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Workplace
‘Design’ Issues

Mines and Energy
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+ Helmet Placed at Pinch point
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MSHA - UG Fatalities - Continuous-Miner ~ >, =

Most/all could be avoided if Proximity Systems had/been avgifable ane‘(ir?tall&(

:-e; Of the 29 fatalities,-
(10)(22)(28) 72% of victims wére /
T x 1 .
11 (26) operating the remote at
the time of the
accident.

— Legend
X Victim location

O Operating the remote

YT T T 1T 1T 17T 17T 1T 17T 17T 171

[ ] Not operating the remote

A moving RCCM collided with
another at an intersection,
causing the stationary RCCM
to pivot and crush the other Op

@ M Maintenance ac& !'ty
Queensland
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Types of Systems

* Not technology based — mirrors, delineation/separatioh,
intersection design, barricades, lighting, FRCP, ‘Golden Rules’,, Training,
High Viz, NoGo Zones etc.

 These will always have a place
 Technology based — several alternatives

— RFID

— RADAR

- GPS

— WIFI

— Cameras

— Combination of the above

Mines and Energy Queensland
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Some workshop feedback - Scoping

Systems are available - workshop

Open Cut vs Underground — Coal vs Metalliferous

Low Speed vs High Speed

V2V, V2P V2I (vehicle to vehicle, vehicle to person, vehicle to infrastructure)
Detection Capability & Range — near and far field

— around the corner capability

Detection Sensitivity — near/far field, vehicles, people,
stationary objects, infrastructure

Directional Algorithms — is a collision likely?
Audible vs Visual alarm — escalating alarm

Mines and Energy Queensland
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Some workshop feedback cont’

« Standalone vs dependant on other systems - Integration
* Active vs Passive systems

 Redundancy - fail safe

 Intuitive & Simple

 Normalisation — desensitization of operators - false
alarming

* Operator interference

« Cabin Clutter — Veiling - Ergonomics

* Interference with other systems & environment — Physics
* Rules

« KPlIs - effectivess

* Machine shutdown?

Mines and Energy Queensland
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Risk Management
Is all about Control

Think Systems
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ALARA?
Reverse [ C A M _ NO CRUSH ) Take Home
C d q INJURIES Questions — Risk
onsider a dystems Assessment
Approach — control
effectiveness -
ALARA AND
Reliable Reliable Team Known & AND
Organisational & Individual Controlled
factors factors Envirgnment
LElBLIE Reliable
! ! ; Defences
O S SRS o Defences
.. proximity
P roxnmty detection
detection
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Reverse ICAM - C%nsider &sytems
approach —E&(mtro effe&tw;%sf? I_'/

81% System Success

/7 NSNS
e . \N/ .
19% System Fail % f fﬁ hy
o steim railiure
y Multiplier Effect
/
95% /
° 95% AND 95% 95%
v v v v
Reliable Known &
. Reliable T & ..
Organisational InZilvai d:a%s Controlled Reliable Defences
factors - Environment
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Individual System
Success % Success %
99% 96%
90% 65%
85% 52%
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http://www.mhjequipment.com/img/crushed.jpg

‘Isolation’ — hard barriers
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Safety alert

Mines Inspectorate Safety alert 194
wiarw. dme gld gowv_au Published 18 April 2008

Well Donel! Collision Saved by Centre Rill on Haul Road

Mine Type: Al surface mines

Incident: 4 Cat 785 driver was taking the last load of the shift to the dump and attzmpted to drink from
a water bottle. The drivers left hand was used fo steer and the right to balance the water bottle for
drinking. In doing this, the truck drifted toward the left side of the road. As the driver corrected the
steering, the water bottle overbalanced. The driver was distracted sufficiently fo lose control of the truck,
which was brought to rest by the cenfre safety rill of the haul road. At the fime, ancther vehicle was
approaching in the opposite direction and there was a high probability that a head-on collision would
have occurred.

D{:-wuhilll I’Saﬁ:t}'

Equipment: CAT 735 Rear Dump Truck
Hazard: Unplannad movement / lo2s of control

Cause: Driver not maintaining full attention to driving the truck

Page 1of2
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Take Home Question: Where are you pitching your controls?

Hierarchy of Controls

1. ELIMINATE (remove the hazard, or the need to perform the
hazardous activity all-together)

Most
Effective
Controls

2. SUBSTITUTE (hazardous substance, process, equipment,

Substitution work method for safer alternative)

3. ENGIN™ .aING { ISOLATION (Redesign, enclo. or
isolate separate people from the hazard by use of loch ut
syster. *use of barriers / distance /time.

Engineering / Isolation

4. ADMINISTRA1IvE (11aining, Rules, Procedures

Least ULl or Safe Systems of Work)

Effective

Controls 5. PPE (Includes: eye /face / skin / foot /head /
Personal Protective Equipment respiratory / hearing / fall protection / and

contingencies such as fire fighting equipment)

6. SAFE BEHAVIOUR (situational

awareness / alertness and compliance
with rules and procedures, instruction)

Mines and Energy ueensian
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Human Behaviour




Emergency Steering
Park Erl:?m, i ; : pirrors :'IV:'!S'!"'J
Fire Suppression B e g siheel Muls MisgEe
ROP oP y Tail Lights. e

i i"! i EME Eng ! Hyc, v iy Wash;nrz missing.
E"ﬂ_“& System Leaks, Radiator Sight Glass {LvL) Wiper .
Major Tyre Damage. Y Pins / Retainers auxiliary gear
Major coolant leaks. ' Major Oil Leaks.

Accass slep missing. \1

isi dance.
Grease Lines. : Collision avoi
Mirrors loose. Rock ejector bent.
Water leaks.
Gauges,

Damage reported. Small Air leaks.
Other ladders { rails loose.




Layered Site Risk Management - What Risk Assessment to choose |.

FMEA, HAZOP

FTA, BTA, WRAGC,
FMEA, HAZOP

2.Routine & Planning RA

WRAC

1.Individual Caffinyious Face RA

Vv

1&2&3&4=Reduced Risk - ALARA

After Prof. Jim Joy, Anglo American ‘A4’

JSA

Take Home
Questions

/7
7/ \ \ /7
§uggested }ﬁf)roaches-\ P
/7 / \ \
High Level QRA, geotech " ,
engineering type analysis, v
FTA, BTA, WRAC)) P

Implement &
monitor
effectiveness,
residual &
new risks




Take Home Questions - Control Effectiveness

Where are you pitching your controls — Elimination...7o¥
PPE?

How good are the controls you currently have in place?
— Are the controls actually available ?
— Are the controls reliable, resilient and effective?

— Does the control actually address the hazard? ‘How
good is it 2?77’

— WIill the controls be used?
— WIll the control ‘survive’ the initial accident or incident?

— Does the control rely on the intervention of a person,
eg the operator, or are they automatic?

g
Do your controls meet legislative requirements? m
Have you looked at the design of your equipment?

Mines and Energy Queensland
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In Summary

V2V, V2P V2l accidents are preventable
 If we don’t do it — there will be more fatalities

* Proximity detection is not the complete answer but it is
an essential part of the solution

« Must also look at human factors

* Up to industry as end-user to scope proximity system
functionality and work with designer/manufacturers

* Proximity Detection Technology is available or rapidly
becoming available

* Underground coal mines still not well covered due to IS

approval issues
 Need a side by side combination of approaches 6

 COLLISIONgate - 2010
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o Proximity Workshop

Your last chance

September 1 & 2, 2009 Townsville
September 7 & , 2009 Toowoomba




Decisions —

_1.

Decisions can be life taking
Decisions can be life giving
s your call...

Queensland
Government
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