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Scraper winch systems: Background and History

Significant advancamsnt n
winch scraper safety controls
andior elimination of winches

Implementation of semi-

automated winch scrager

operations

Tha double chain configuration
was abandonad due o wear of
chaing, Nights and rollers, Singhe |
chain scrapers wera inlroduced
wihich utdzed quarter ton
scraping buckets attached to a
single driva chain to move ore
[{Rugprechl, 2003)

South Africa endaavars fo
figchanise ook handling
aperations. By 1946 L
mechanised rock handiing |
was prominent {Biccard 8
Jappa)

The earliest application
of the scraper was in
Kellogg, daha, LEA

where the shp scraper was
usad to develop tunnels in
1838 |
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‘Workar tracking and

procimity detection using

RFID tags and LIHF
syslarms

Conlinuous double chain
scraper sdopbed In 1991
which was derivad from
armored face conveyors
used in coal mines, Qe was
miowed by flights that are
atlached to chains &l two
paoints

The scraper gained
popularity around 1918
in Bz Miesabi Iron
Hange, USA

"Testing & pilols undaraay in modemisad oparations

The use of scraper winch systems date back to the 19
century and are still common practice in modern
conventional breast stoping mines to clean the Stoping
Face as well as Advanced Strike Gullies and Centre
Gullies.

Tremendous amounts of energy are embedded in
scraper winch systems which has caused countless
injuries over the decades of use of these systems.

Industry has noted the safety risks of using scraper winch
systems and various engineering controls have been
implemented to enhance safety, however, these controls
remain non exhaustive.

It is essential to refine existing controls, develop future
concepts and influence the associated behaviors
underground to ensure an intrinsically safe operation and
pave the way to zero harm.
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" High level view of state-of-the-art
[ Quick wins Potential features + There are a wide variety of
] engineering controls that can be
@ Separation & Aulomated scraper implemented to mitigate or eliminate
: L scraper winch incidents in underground
. mining environments.
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Easy implementation

Time consuming development

Jaching wiswon

Complexity

introduces an intrinsic complexity to
the total system that should be
understood before implementation.

It is clear that no “silver bullet” currently
exists and a combination of controls
and behavioral changes could be
required on the pathway to zero harm.
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Harmony’s approach to improving winch systems

& value driven implemantation

Initiate holistic assassmeant

Complate a full )
e P ﬁ' Reliable OEM
system anahyss - ; u [PreSEncE an
- (1] Pilot ibe
: mplamentations
d = ol
_ Drafine cribicality Engage markst to
Analyae winch Conduct a first ==2 = _ __z Land priodlise define available Targeted I l% Zero harm
incidents across al—#  principal fault  =-2_-_-= | impactiul state of the an irmplementation realization
underground sites free analysis = = technology techinology
Vendor
evaluation &
tach. =
alignment = Impactiul behavioural
Conduct deskiop 9 | change programmes
e studies of existing |
tachnology
Dazcrnfion ]
Harmany has initiated a process to analyse the root Market engagement is essential to evaluate state-of- To ensure success it is essential that identified
cause of incidents across the 9 underground sites. the-art technology and assist in development of engineering controls are implemented swiftly with
The analysis includes a faull tree, mechanical new concepts and novel solutions. Harmony follows a utmost precision. User adoption strategies are often
analysis and analysis of existing technology. The structured approach to incorporate all relevant overooked; however, adequate training and
outcome is to focus efforts on impactful and cost- market sectors to paint a comprehensive piciure behavioural change is crucial for rollout success,
effective solutions. available controls and technology.
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Harmony’s key findings

Incident analysis

Mechanical analysis
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Harmony has idenfified the winch rope, scraper scoop and winch rigging The mechanical analysis has highlighted the importance of correct installation
components as the 3 main components to cause injury. Controls aimed to and compeonent selection, and the consequences of the energy associated
mitigate these components will result in the highest safety enhancement with winch systems (importance of torgue limiters).
impact.
Control analysis
& Froximity Uesacdon Y £ene Laclsion B lonsizn Merer 4 tweriond Profectia. ., Y Diesrens sipral * Harmﬂ'n}' has modelled common controls I:pl‘ﬂxlmﬂy
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detection, winch driver detection [zone exclusion], Tension
transducer, overload protection, worker distress signal) to past
incidents to analyse the impact on the result.
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* |t is clear that a “silver bullet" does not exist presently, but
"WGT Count ol A, Fossible Passible Yes Pasalble rather a combination of controls is required to eliminate all
e n p T 2 incidents. It is critical to note incidents will occur for which no
ver Pogainie - control is mplememed. It is the responsibility of industry to
B REE act on such incidents and develop future pathways to ensure

worker safety.
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How do we transition to a zero-harm strategy?

of all fatalities at
Harmony are caused by
Scraper winch systems
(FY11 -FY22)...

of these fatalities could be

eliminated by
implementing a large
combination of currently
available state-of-the-art
controls. ..

How does the pathway
look to eliminate the
remaining

Utilise Connectivity
Underground connectivity
unlocks a host of EEfE!T'_',"
opportunities including shart
interval control, real time
monitoring and RTLS.

Utilise Data Analytics
Modern mines have access
to advanced data analytics

and modelling tools to

prevant future accidents
based on past experience
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Develop partnerships
Safety driven parinerships
between mining houses, OEMs
and technology companies can
revolutionise the underground
activities.
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Further develop technologies
Advancements in aulonomous
and semi-autonomous scraping
will pave the way to a future safe
mire.
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Thank you!

Any questions?




