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Mitigating Risks / Hazards- not adding Others @
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g Remote controls offer increased safety & health

benefits to Continuous Mining Machine Operators

by removing them from on-board operation,
noise, dust exposure, but subjected the operator |u

to new Crushing & Pinning hazards.

q Since the introduction of remote controls (USA) @
X

in the mid-1980’s UG Mining Industry has x

experienced 31 Crushing or Pinning type fatal
accidents associated with the operation of

remote control CM’s. }T N2 0@ 13
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Collision Awareness- ory + loday

In the early 1990’s: 2008:
g The ISO 5006 / 16001 for Operator Visibility g LSM Technologies provided a presentation
Standard was drafted. to the QME (DEEDI) Mine Inspectorate on

g ACARP provided more than $2.0 million in grants the finalised 1SO 5006 / 16001 that was made
for CSRIO to provide studies on Collision a EU mandatory directive.

Awareness & Technology Development.

2009: To Date:

q At LSM Technologies behest, the QME Mine g LSM Technologies has published 5 x
Inspectorate provide 4 x 2 day Collision Awareness / papers & presented at more than 14 x
Avoidance workshops in Blackwater, Townsville, Safety / Health Conferences
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- History + loday

Falu*w | q Year 2010: Average of

~Other (8) 6% 15 x Accidents / HPI's
Fail of Ground

Fire (24) 1B%

(8) 6% per Month.
POt ER— q Total for Year= 180.
{10) 8%
Mechanical g This is Queensland
(19) 15% Explosion (10) 8%

Mines only.

Electrical (13) 11%

Vehicie - Loss of Control
{18) 14%

Vehicie - Codlislon
(15) 12%

Figure 2: Twelve Month Rolling Average (127 incidents/month) by Category
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Collision AW - History + loday

Fall of Person Fall of Ground
3 2% 9. 5%

q Year 2011: Average of

_ Other 10, 6%

Fire 36, 22% 22 Accidents / HPI's
Explosion
13, 7% per Month.
— q Total for Year= 264.
T 15.8%
g Increase of 84 on
Vehicle - Loss of
i ~—__Mechanical previous year.
' 16, 9%
q This is Queensland
|
: \ Fall of
)|

Equipment/Material
16, 9%

Vehicle - Collision_

Remember the ratio: 300 HPI's=

29 X Injuries= 1 x Fatality
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Collision Awar History + Today

Some examples: Serious Accidents & HPI's- DEEDI 1st February- 30t April 2009

q 18 x Reported Incidents- 14 x impaired Visibility could have been a significant factor.

q There were 73 x Vehicle Collisions during this 3 x month period.
q Average of 25/ month- this could have been 300 Accidents & HPI's in the 20009.

Some examples: Serious Accidents & HPI's- DEEDI Dec 2010

g 5 X Reported Incidents- 4 x impaired Visibility could have been a significant factor.

qg There were 23 x Vehicle Collisions during this month alone.

Some examples: Serious Accidents & HPI's- DEEDI Dec 2011



http://www.lsmtechnologies.com.au/resourceLibrary/02.%20Safety/01.%20Orlaco/01.%20Public/05.%20Safety%20Reports+Guidelines+Articles/01.%20Safety%20Incident%20Reports/Mining%20Industry//QLD%20Mines%20Inspectorate+Safety+Health%20Division/QME%20HPI%20_Accidents_to%20300409-%20Mod.pdf
http://www.lsmtechnologies.com.au/resourceLibrary/02.%20Safety/01.%20Orlaco/01.%20Public/05.%20Safety%20Reports+Guidelines+Articles/01.%20Safety%20Incident%20Reports/Mining%20Industry//QLD%20Mines%20Inspectorate+Safety+Health%20Division/Dec-2011-serious-accidents-and-HPIs-report.pdf
http://www.lsmtechnologies.com.au/resourceLibrary/02.%20Safety/01.%20Orlaco/01.%20Public/05.%20Safety%20Reports+Guidelines+Articles/01.%20Safety%20Incident%20Reports/Mining%20Industry//QLD%20Mines%20Inspectorate+Safety+Health%20Division/december_2010_serious_accidents_and_hpis_report.pdf

Mitigating Risks / Hazards ©)

ey N

Designing Mitigation Safety

-

Control Measures
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Mitigation Controls- Detences

There are 4 x known Defenses to mitigate fatalities, injuries & HPI's, associated
with Vehicle to Vehicle (V2V), Vehicle to Person (V2P) & Vehicle to Infrastructure

(V2I) interactions.

q Blind Spots / Impaired Visibility contribute 9 Consists of RF, GPS Systems.
to 80- 90% of Incidents. q Provides more Fleet Data- Speeding,

q Primary mitigation- Mirrors + CCTV. Non- Compliance issues (stop signs),
Exclusions Zones (overhead power
lines)
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Evaluate the Net Effects of Implementing Controls (1)




-

\et Effects of Implementing Controls

When evaluating appropriate technology- some things to consider are:
q Operator distraction- Alarms, Data on LCD. g Integration of one technology to

q Interpretation of information. another.

q Required Operator Intervention. q Operator Skill requirements.

q Visitor / Contractor Machines & Vehicles. g Required Infrastructure- telematics,
q Cabin Noise. PC’s, Bandwidth, etc / costs.

q False Alarms. q Support personnel required / costs.
qg Cabin “Real Estate”. q Specifications to Contractors.

q Transfer of technology- asset to asset. q Site acceptance of technology.

g What on- going Maintenance will be
required / cost?
q Expected Breakdown- Productivity loss?

If the technologies fails- what is
your “park- up policy”?

s

When considering Radar, RF,
Laser, GPS Technologies- do

youw have a “closed site /
footprint”?

n

After implementing technology- how
will you record Event Data should
an incident still occur?

uuuuuuuuuuu




Operator Visibility- Blind Spots around a Dump lruck

 Typical Blind Spots
around a Dump
Truck

What information would the Operator have to deal with in this situation?
Have additional risks been included?
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ISO 5006- Earthmovmg Machlnery- Operators Field of View (14)
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ISO 5006- Earthmoving Machinery- Operators Field of View (15)

The ISO 5006 / 16001

q Has been in development since 1990- for more than 21 years.
g Came into force as a complete International Standard (ISO) in 2006.
q After an “amnesty” period of 2 years- mandatory in Nov 2008- EN 474 Directive.

q Australia (NZ) is a voting member on the ISO Committee.
q Is already adopted / adapted in many specifications / Standards for various
equipment / vehicles- not only in the Mining / Earthmoving Industry but also

Materials Handling (eg Forklifts), Construction (eg Cranes), Waste Vehicles, etc.

ISO 5006 is the only International Standard endorsing a technology (CCTV) as
Visual (VA) Aid for elimination Operator “Blind Spots” around Earthmoving

Machines.




SO 5006- Earthmoving Machinery- Operators Fleld or View

g The ISO 5006 / 16001 for Operator Visibility is the only accepted, recommended &
mandatory International Standard associated with mitigating incidents between
V2P, V2V & V2l interactions.

g Some examples are:

q British Standards- UK (BS ISO 5006).
q S.A.E. J1091 (USA).
q Safety in Mines Research Advisory Committee- COL 451 Specification- (SA).

g NIOSH / MSHA / CDC (USA).

g Mineral Resource Industry / DPI (NSW)- MDG15.

g WMC Specs for Surface + EM Mobile Equipment- 1999.

g HSE- UK Assessing Field of Vision for Operators of EM Machinery on Construction Sites.
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SO 5006- Earthmoving Machinery- Operators Field of View

The ISO 5006 clearly states:

~

address operator's visibility in such a manner that

~

"The purpose of this International Standard is to

the operator can see around the machine (360 deg)

to enable proper, effective & safe operation that can

be guantified in objective engineering terms™

uuuuuuuuuuu
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SO 5006- Earthmoving Mach

q Visibility on a Boundary line of 1.0 metre from the
smallest rectangle that encompasses the machine & on a
circle of VTC 12.0 metre radius.

g Red line (V1.5 metres & H1.0) area around the machine is

to be clearly visible- if not- then VA (Visual Aids) such as

CCTV systems are to be used.

| q VTC Visibility Test Circle- 12 metre radius.

g RB Rectangular 1.0 metre boundary.
qT™M Test Machine
qyY Forward Direction of Machine.

q A,B,C,D,E,F Sectors of Vision




SO 5006- Earthmoving Machinery- Operators Flelda of View

q For larger machines upto 24 radius metres or more. M . mi

q Hazard Detection Devices are non- visual such as Radar,

Proximity Sensors, etc. HOns+ oﬁ’éﬁ T\
- [R
g Hazard Detection (HD) Devices are to be utilised exceptionally. F_-,,; - @L |

g The ISO 5006 only endorses CCTV / Visual Aid Technology.

g Many aspects such as Operator needs, ability, operating
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bump lruck- Example

Dump Truck- Example

Virtual 360 Degree CCTV
/ision System
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VisIollity Pictogram- Dump Truck

Operators Direct Visibility:

q Rear: Blind Spot- No visibility.
q Front: Blind Spot for upto 7.0

metres.

g LHS: Blind Spot upto 3.0 metres
from side.
g RHS: Blind Spot.

Mirrors are a VA but are limited,

easily obscured by distortion, [ View Through Windows

contamination & vibration- at night,

vision can be “flared” by external

lights

uuuuuuuuuuu
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tions:- Dump Truck

Front- C#1

Cameras located on Dump Trucks:

l.

_ : Drivers Blind
g Camera C#1:- Forward Travel- Front View. Side @t Side
C#3 C#4

g Camera C#2:- Reverse Travel:- Rear View.

g Camera C#3:- Left Turning:- Drivers Side View. 9| ' 2oo000

g Camera C#4:- Right Turning:- Right Side View.

mre
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Walk Around Camera Views- Example (24)

%

q This video clip shows all 4 x
Camera Views.

q It is essential that virtual 360
degree viewing around the
peripheral of the machine is

maintained.

Click to View Link to Video



Peterw
Typewritten Text
Click to View Link to Video

Peterw
Typewritten Text

http://www.lsmtechnologies.com.au/item.cfm?category_id=2509&site_id=3

Walk Around Camera Views- Example (25)

g Another Operator View-

Shovel- Dump Truck Fill

Process.

Click to View Link to Video



Peterw
Typewritten Text
Click to View Link to Video

http://www.lsmtechnologies.com.au/item.cfm?category_id=2510&site_id=3

IS0 16001- AD + VA- Performance Requir

ISO 16001- Earthmoving Machinery
Hazard Detection Systems- Visual
Aids- Performance Reguirements &
Tests.




1ISO 160001- CCIV lechnical S

ISO 16001 specifically differentiates between a VA- Visual Aid & a HD- Hazard Detection

Device:

Visual Aid Device (VA)

q Defined as a device that provides Indirect Vision & is used where Direct Vision is
not possible by the Operator.

q To provide Operator information / detection of a Person.

Hazard Detection Device (HD) |

In most cases “acceptable visibility” can ONLY be achieved
with the use of CCTV Systems.




SO 16001- CCTV Technic

ISO 16001 specifies minimum technical requirements for VA + HD Devices. For CCTV

System, some aspects are:

q Auto switching of Cameras- 0.5 second delay.

q Operating Temperatures of -30C to +60C.

q Shock- Vibration 10G.

q IP66 Waterproof for Cameras, Cables & Monitor.

q Resolution of Monitor to be minimum 200 TV lines.

q Recovery from radical changes in light 1.5 sec.




—

SO 16001- Fit tor Purpose

qg High Pressure Cleaning- a

one “normal” operating
condition for technology on

machine
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Peterw
Typewritten Text
Click to View Link to Video

http://www.lsmtechnologies.com.au/item.cfm?category_id=2508&site_id=3

SO 15766 Earthmoving Viachinery- Electromagnetic Compatibility

ISO 13766 Earthmoving
Machinery- Electromagnetic
Compatibility
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SO 15766 Earthmoving Viachinery- Electromagnetic Compatibility

The ISO 13766 Standard provides for test methods & acceptance criteria for:

q The evaluation of the Electromagnetic Compatibility (EMC) of earth-moving
machinery as defined in ISO 6165 (Earth-moving machinery -- Basic types --
Identification & terms & definitions).

q Has recently upgraded EMC immunity from 30 V/m to 100 V/m for Electronic

Assemblies / Sub- assemblies that “control machine movement”.




CCTV Systems-
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tors Visioility

{ Safety- Health \ Productivity |
I coliision Awareness (not avoidance). I increased Fill / Dump Cycles.
[ Increased — Vision- “Blind Spots”. [ Decreased Loaqu '.I'lmes.. _
[ Enhanced Productivity- with increased
[ Reduction of Driver Fatigue. Safety
[ Reduction of RSl Injuries- Neck / Back  ______________ R R

Strain.

[ Zero harm of personnel.

Damage Control

,,,,,
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Operator VisIbility- not just for Earthmoving Venicles
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q Telescopic Cranes.
q Crawler Cranes.

q Overhead Cranes- Workshop.

g Gantry Cranes.
g Tower Cranes.

qg RF Video + Fixed Cable.
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Il

q General Forklifts

q Telehandlers.

q Heavy Duty Forklifts
q Tyre Handlers

\lllmlllmunmw
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Many Other Applications on your Site

q Quarry Rigs.
q General Trucks.

q Refuellers.

q Service Vehicles.
g Lubrication Trucks.
g Water Trucks.

q Light Vehicles.

g Sweepers.
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Many Other Applications on your Site

q Motivators.
q Cable Reelers.

qg Hose Reelers.

qg Winders.

..,_
J
bl

T
L
=

g Water Pumps- Pits.

g Shutdown Monitoring.
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Many Other Applications on your Site (39)

q Plant Monitoring.
q Crusher Operation.
qg Conveyor Operation.
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Many Other Applications on your Site (40)

g RF Video- Mobile Plant.
q Silo Fill Operations.

g Dump Operations. “
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Many Other Applications on your Site (41)

q Drag- lines.

q Shovels.
g Excavators.
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& MOIe. ..o ieeennennnd) (42)

q Drill Rigs.

g Emergency \

xplosive En
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e = — —
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SUMMARY

g Complete RA for each machine / process so as to determine correct Control for
mitigating V2P- V2V- V2l incidents.

q Utilise the ISO Standards 5006 / 16001 & 13766 as “scoping” guidelines to mitigate
Operator Visibility “Blind Spot” issues.

g CCTV Systems are a Primary Safety Defence #1- Mitigate Visibility Incidents & then
consider the next steps in your Controls.

qg HD Devices are a “Blind Solution”, they do not substitute for Operator Visibility & so
should only be used “exceptionally” & not on their own or as a the Primary Defence.

g Maximise Performance / Reliability- specify Suppliers to certify their equipment to ISO




incead Proaductivity

r—l

Sarety + Damage Control + Enn

Q

concerns,
S0 you
can stay
focused

Safety & " Dpamage = !i Increased
Health Control Productivity
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THANK YOU FOR YOUR ATTENTION!
Visit our web site- www.Ilsmtechnologies.com.au

CATION MAINTENANCE
DESIGN, INSTALLATION, TECHMICAL SUPPORT OF HIGH SELECT TECHNOLOGIES TO PROVIDE YOU WITH ENHANCED UNIBLE TECHNOLOGIES TO REDUCE MAINTENANCE,

GUALITY ACL SYSTEMS & ALUID TRANSFER E3LIPMENT FOR SAFETY, DAMAGE CONTROL AND PRODUCTIVTY. INCREASE COMPONENT SERVICE LIFE AND ELIMINATE
ALL R¥ED # MOBILE PLANT- KEEPING YOU ON THE MOVE. ASSOCIATED LOSS IN PRODUCTMTY.

MORE INFO >

RE INFO > SV-KIONF

VOGEL' ORE INFO >

| L ‘S |M| Search Ahout | Directory | Redister | Enguiry | LSM Terms

Walcome Latest MNews

Weaicome- LSM Technologies Pty Ltd are part of your 20-Jul Boral Srange Grove- Oraco Wiewing Solutions for Plant Monitaring =
Asset Management, providing select & unigue Product

alisg-oii

Technologies and Technical Engineering Services that 17-Jul  LSM Technologies invited to present atthe 2009 QIHSC- Townsville 23rd to 26th August. =

are focused an: 07-Jul  OME to hold 4 x Hands-on Proximity Detection and Collision Avoidance System Workshops =

+ Extending Critical Component Service Life. 17-Jul  Ifyou are a Harley Rider- then nothing can improve on perfection- but Ride- on MOT Tyre Sealant canl =
* Enhancing Workplace Safety & Operator Health. 17-Jul  Australian Institute of Occupational Hygienists- RCS Exposure Seminars- June - Aug 2009 »

* Reducing Equipment Damage. I N .
N e e 01-Jul  Ashton & Son Contracting select RIDE-On far thier Bohcats =

Ourweh site has been designed as a Technical 06-Jul Ride- On solves Hans Steel Pty Ltd Truck Steer Tyre Vibration =

Feszource, including Customer References, 26-Jun  Platinum VYegetation Services selects RIDE- OM for their Mowers =
Applications, Case Histories, Manuals, Tools & much
maore. S0 as we may keep you informed with News,

Training Events & Updates, please 01-May Hummer Owner adds Series 9000 priorto 6,200 kms of Australian Qutback Dirt! =

click Register above.

05-Jun | have found the cure for Punctures, Cupped Tyres & Deceleration YWaobhle an my Motareyelel =

I E M LUBBIGATION
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