Industrial Maintenance Roundtable NSW
Common Interest Workgroup (CIWG) Report
from Meeting on 8 July 2009

Conveyors CIWG

Underground Inclined Conveyor Northparkes Mine

This document is compiled from discussions durlrgRlSW IMRt Common Interest
Workgroup (CIWG) on 9 July 2009.
Document Compiled by Peter Tod8ISW IMRt Facilitator




Table of Contents

CONVEYORS COMMON INTEREST WORKGROUP .......c et nae e 3
.......................................................................................................................... 3
LI IR 1 10 L 1 3
CONVEYORS COMPARISON MATRIX .. etiiiitiet ettt et et e e et e e e e s e e e s e enaa e e s e e esbneeeeaneeeans 4
210 o 1T
PRESENTATION BY MATTHEW FROMNORTHPARKESMINES. ... .cvuiiiteiieteeet et e e e e e e e e ee st e e eea e s eaaeeeeaaes 6
CONVEYOR SPILLAGE CLEANING ...uuitttittitniitttttnettettsetsttesassansesssssssaessnstsstesnettattasttettesaasesnsssessniesns 6
R (U =Y Ot 10 1 1 =T 110 ] N TR 7
LUBRICATION IMANAGEMENT ..ttt ttttttt it et sttt et estes st saaessa st sa e st s s b s ea s s b s s b s st s sb s s b s st sesassansennsssnsssnsasnsssnnns 7
CONDITION MONITORING ...ttt ittt etie ettt e eee st et e et ettt esaes st s eaa e et s s b s et s eb s s s s sb e sa s sa s sanasasssansstnssbnseansstsenen 8
INSPECTION OFCONVEY ORS. ... ituittiitnttntttnettettsstestestssasesatsaesnetta sttt ettaetaesstettesssasestesssssnresnessnnes 10
TRAINING FORCONVEYORS. ....uuiiitnieitteeteteeeeateeea e e et e e et seeata ettt ee et e eaaa e et s eetsaeaaessaresrntassransserneerenss 11
SPLICING AND MONITORING OFBELTS ... iiitiiiitieitiiee it e et e et e e e et e e e eae e s et e e eea e s eaaaesateeeansessnnsestnseennnees 12
I DLERSROLLS AND PULLEY S ... cttiiiitiiiiit e et e et e et e et e et e e eaa e e e e st e e et e e eaa e e et e ee b e s snansensansentnerennees 12
LN = ST N = = = T [ =1 T 28N 14
BELTS, CHUTES AND SKIRTS ..etuuiittuieittetttneettaeeeta e sea s et seeeansessassetaesaseseanesassestseesnnreesanseraneernserens 14
ST =B 9] = =T 1 T N 15
(€7 =10 d =S 6.1
IMIOTORS AND CONTROLS L. tttiittiittittette et e et etteet ettt es e ssassaa st taa et ssbaseasstsesaassssssnsssansssnsesnsstasranssrseans 16
SCRAPERS ANDBELT CLEANING ..uutittiittiittieititt ettt eetaettaesaaset s ssaeststt s st sstestsstsstesasssessesssnssnnsesnsssnes 17
SITE TOUR OF THENORTHPARKESIMINE ....ivttittiiitiittiiieiiete st eites st s ssesstsssnsssnesanssan et sssnssasatertassseenns 19
F AN o 1 VT ] G 20
BELT RIP PROTECTIONPRESENTATION. ...ttt tttttttetttttettetaesstsssteesasssnssssssnsesnestnttsnseastteransstetraessnsannnss 20



Conveyors Common Interest Workgroup

Introduction

The NSW Industrial Maintenance Roundtable
(IMRt) held a Common Interest Work Group
(CIWG) meeting on Materials Handling
Conveyors. This meeting was hosted by Troy
Hopley at the Northparkes Mines site on July ¢
2009 at Parkes. The meeting was attended by
people from 6 different organisations. The
information and ideas included in the documer
came directly from the discussions that took
place at the meeting. Only first names and
company names have been used in the report
peoples full names don’t register with web
search engines (to improve privacy). The full
name list of attendees is provided at right in a
picture format.

This meeting was the first CIWG meeting
focused on Materials Handling Conveyors for
the NSW IMRt.

The IMRt is a maintenance networking
organisation coordinated by SIRF Roundtables

Attendee

Organisation

Gary Allen

Mewcrest Mining

Graham Warner

MNewcrest Mining

Joshua Davey

Mewcrest Mining

Mick Dewar Mewcrest Mining
Phil Jeffrey MNewcrest Mining
Tom Mackay Mewcrest Mining
Tim Bieler Mewcrest Mining T elfer
Andrew Hubbard MNorthparkes Mines
Chris Norris MNorthparkes Mines
Jeoff Eelley Morthparkes Mines
Eirk Mot innes MNorthparkes Mines
Miarcus Morrison Morthparkes Mines
Mark Turnbull Morthparkes Mines
Matthew Betts MNorthparkes Mines
Mel Huggett Morthparkes Mines

Scott Rauchle

Morthparkes Mines

Tony Melhuish

MNorthparkes Mines

TroyHopley

MNorthparkes Mines

VWayne Tucker

Morthparkes Mines

Tom Hawkes

OneSteel

(SIRF Rt)www.sirfrt.com.au This report gives
feedback to meeting attendees and other
interested parties. The meeting included the
development of a comparison matrix, which is
shown on the following page. This matrix was

filled out by attendee organisations to enable ammspns to be made between organisations

on some of the issues discussed.

VWayne Bissett OneSteel
Matthew Anstey Orica

Scott Petersen Orica

Tony Mg Orica

Cain James Port Waratah
Gary Valaire Port Waratah
Michael Mewman Port Waratah
Howard VWit Ex ANSTO

Peter Todd SIRF Roundtables




Conveyors Comparison Matrix
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Introductions
The meeting started off with the attendees introdyuthemselves.

Noel, Tony, Matthew, Scott, Wayne, Troy, AndrewrkiMark, Chris, Marcus and Jeff
attended from Northparkes Mines. There were alseesdorthparkes attendees that were not
available at the time of the introductions due twknin the mine. Noel is the Maintenance
Superintendant for the Ore Processing Plant anavbdeed for 12 years at the site. Tony is
the reliability planner for Northparkes and is net&ted in reliability improvements for
conveyors. Matthew is the Engineering Manager athyarkes and as their mine is going to
incline conveyors rather than hoisting systemsritagithe ore to the surface they are very
interested in learning more about conveyors. Ssdkte Ore Processing Process Coordinator
who looks after the dayshift crew that does theamongoing maintenance for the conveyors.
They do routine inspections and minor upgradesmgys like conveyor scrapers and are
currently trying to standardise on scrapers adtusis plant. This makes spares and planning
a lot easier. Wayne is the Mechanical Coordinat@ra Processing and he indicated that
they are installing more impact beds on bi-direwidelts and is interested in others
experience with them. Troy is the underground Mananhce Superintendant who is interested
in cost benchmarking on conveyors, conveyor comdalithonitoring and getting solutions to
problems quickly through networking. Andrew is tflaintenance Planner for Ore
Processing and he suggested that they do a redsgolalof conveyor maintenance without
much downtime. He indicated that an area of impmoet for them is doing more condition
monitoring. Chris and Jeff are Maintenance Planfar®re Processing. Kirk is the
underground Mechanical Coordinator for fixed plantl his topic of interest was Scraper tip
longevity and carry back issues with what tip switet product best.

Tim, Mick, Tom, Graham, Gary, Phil and Josh attehfilem Newcrest Mining. Tim is a
graduate engineer and works for Newcrest's Wedtestralian mine at Telfer and has a
project to improve conveyor reliability in theirgoit. Mick and Tom are mechanical
reliability engineers from Cadia Valley operatiarl are interested in conveyor condition
monitoring and on some new conveyor installatidrad they have. Graham is the Acting
Maintenance Manager for Cadia Valley and he hasahaattive interest for the last 20 years
with material handling and conveyors with lots poexs experience in Western Australia and
then Hunter Valley. They current run a very largét bystem carrying 6 million tonnes a
year. They are about to embark on tfidatgest underground gold mine in the world at 24
million tonnes. Gary is the Mechanical MaintenaBogerintendant at the Cadia Valley
Operations processing plants. He indicated thetaykears ago they went through a bad
period with operations losses with breakdown amebrk. Phil works in Ore processing on
conveyors. Josh is the underground Mechanical Eegiat Ridgway Mine.

Gary, Mick and Cain attended from Port Waratah Gmalices (PWCS) in Newcastle. They
load about 90 Million tonnes of coal onto shipsearywith conveyors and they are very
interested in the topic. Gary is an electriciaPW@tCS on conveyors. Mick is PWCS'’s
Reliability engineer and indicated that they argently installing $10 million of belts a year
to try to bring their conveyors up to good conditid hey also have a focus on improving
their drive system reliability and putting effont® surveying there conveyors to improve
tracking as their plant in on the site of an oldasyp and so foundations tend to be unstable.
Cain is a mechanical tradesperson and is currerdiiing on reliability projects.

Matt and Scott attended from Orica Mining Servirellewcastle. They produce about
400,000 tonnes of Ammonia Nitrate that mostly gomeldunter Valley Mines. They have



problems with splicing, product build-up and aboasiTony Ng attended from Orica’s plant
in Botany, which produces water treatment chemiaatshas a number of small conveyors.

Tom and Wayne attended from the OneSteel Operattodllence Team based in
Newcastle. Tom is a reliability engineer and intkcbthat they were attending because
OneSteel have a number of critical conveyors at WWayalla sites and want to improve their
reliability. Wayne is the Reliability Manager fom@Steel and said that he had been
previously been involved with conveyor Maintenaat@ number the NSW power stations.
He indicated that conveyors are an opportunitydoeSteel as they are currently spending $8
million a year on them and half of that is in bréakn maintenance.

Presentation by Matthew from Northparkes Mines

Matthew the Engineering Manager at Northparkes gawelcome introductory presentation
about their site and their current mine expansiapept. Being a Rio Tinto mine Matthew
initiated a Safety Share before starting, two ofcltwere focused on car driving safety and
the third related an incident that had occurredement conveyor maintenance at Northparkes.
During the maintenance a small crow bar had beémléhe conveyor structure and on start-
up it had fallen onto the return side of the ball &it the angled return plough scraper and
flew out at speed. There were people in the areadone was hit. As the projectile was at
head/ chest height the initial investigation pugation in place to install a heavy curtain
material to slow down any future projectiles.

Matthew gave an overview of their mine, which isiat venture between Rio Tinto and
Sumitomo (80%-20%) and their main products are @oppd Gold (65,000t/yr Cu and
900,0000z/yr Ag). The mine life has now been ex¢ehitd 2024 due to a large expansion
project. Currently there are both underground grehacut operations and the ore is
processed on-site into a copper concentrate ap@ethito customers in India, China and
Japan. The underground operation uses a blockpragess. The presentation is available for
download from the web page for this

meeting.

Troy from Northparkes made a
comment about their current
operational stage, which is towards the
end of the life of the current
underground block cave. They are
starting to get up to 12% clay with the
ore. This clay causes significant
conveying problem and is one of the
issue for discussion in the meeting and
details of the block mining process.

Conveyor Spillage Cleaning

One of the comments about the
underground conveyors illustrated in
Matthew’s presentation was that that
the conveyor structure was hung from
the roof rather than supported from the
floor (away from the conveyor head
and the tail end). It was suggested that



this was a successful arrangement
with few reliability problems.

The other major advantage was
that it made cleaning of any
spillage much easier. What made
it particularly easy was an
automated scraper device with
large wide paddles that fits onto a
bobcat as an attachment, which
Northparkes had purchased (See
Photo above). The scraper section
is only 350mm high so fits under
the conveyor easily. This device
scrapes any spillage from under
the conveyor into the access way
so that it can be picked up easily
by some type of loader.

Runback Protection

Michael from PWCS asked about what runback pratadiorthparkes had on their incline
conveyors. They said they had high speed spragakstin their gearboxes. Michael
indicated that they had just been through two stdiith SKN to determine how to maintain
their runback reliability. After $35,000 they saibt said ‘change them or pull them apart
and inspect them every year’, which had what the leen doing anyway. Michael
suggested that a sprag runback is usually the seositive component in a gearbox and will
cause problems before anything else. This meanshigearbox oil needs to be well
maintained. If you are using an external sprag ackpthen if oil is used it needs to be very
well maintained. If it is grease lubricated theeage purge lubrication is required to ensure
the grease in the sprag is in good condition.

Matthew indicated that they just installed a newliimed conveyor to their E48 and that
system had a low speed external anti runback amgtit this was a better system. Newcrest
Ridgway is using all low speed anti runback systdvtatthew from Northparkes indicated
that they have had 2 runback failures in the lastyears but their sprag runbacks are the
secondary risk control as the drive brake is thmany safety control. Michael from PWCS
indicated for some older systems they have beegestigg installing a failsafe breaking
system to eliminate the significant operationalsamuence of a runback failure.

Lubrication Management

Michael from PWCS indicated that one of their bgjgehallenges with drive gearboxes has
been to improve the lubrication management. They li@en improving the filtration with
kidney loop system but are not all the way to tlagy w0 where they would like to have it yet.
He indicated that historically filtration has be&mmicron and so has been completely
inadequate. Cain from PWCS indicated that one @if tradesmen usually takes oil samples
for their oil analysis. He also indicated that thggarboxes are having some systems installed
so that you can’t put the wrong oil in them. They different sized fittings and they are all
colour coded. They are also putting uniform sanpoli@ts on to be able to easily take live
samples.



Condition Monitoring

Troy from Northparkes asked a question about wiwaid@ion Monitoring attendees are
using on their conveyors. His areas of interesevagive units, drive rollers, lagging, belt
thickness and rollers. Michael from PWCS indicdteat they were doing 5000 points a
month Vibration Analysis (VA) and he indicated tlyau could have 12 point on a drive
from the motor through the pulley bearings. Troyswaaked why they had selected monthly
monitoring. Michael indicated that they have twiesj Kooragang and Carrington and the
Kooragang site equipment is much more conservatiaeeéd and they have just made the
decision to start increasing the monitoring intéoua to two monthly, due to the warning
time for problems that they have been achievinghAtCarrington site the equipment is
older and not so conservatively designed and thraimgitimes are much lower and so they
are staying with monthly VA monitoring. Troy askaldout PWCS'’s use of Thermal Imaging
and Oil Analysis on conveyors. Michael indicatedtttiney have a thermal imaging camera
but there has not been any regular effective camviengpection set up yet. They are currently
taking oil samples of the drive gearboxes every foanths and are looking to reduce this to
every 3 months. Troy from Northparkes indicated thay were also currently doing
vibration and oil analysis monthly and similar t&/ES has not setup thermal imaging
inspection yet.

Wayne from OneSteel indicated that he has had af lexperience of condition monitoring
when he worked for Pacific Power International.wes involved with monitoring a number
of power station conveyor systems as well of thevegors for many of the conveyors in the
Hunter Valley Xstrata Coal mines. His experience sianilar to the PWCS Carrington
experience in tht VA of conveyor main pulleys gaviailure warning time of about 6 weeks.
If monitoring was pushed out to 2 monthly. thesiteat did this started to suffer the pain of
failures that slipped through the monitoring. Thilgys were the most critical of the
conveyor drive system components with the mot@earboxes giving much better warning
times.

Wayne indicated at that a slower progressive bgdaiture in a gearbox tended to give
about 12 month failure waring but he always spedi8 monthly monitoring because of the
variability in the quality of the oil sampling press and because there are lot of other things
like contamination and incorrect oil added that bappen to a gearbox. He suggested with a
bearing failure on a gearbox the first indicatierd® micron laminar wear flakes, as seenin a
Patch test. When you see the wear flakes at alfonti&rons, this is when you will start to

get an indication from the high frequency vibratimoonitoring of the bearings. Wayne agreed
with Troy that vibration monitoring of the gearboauld be pushed out to 3 months along
with the oil with staggered timing.

Graham from Newcrest talked about the options felime monitoring with most plants
having SCADA and PLC systems that are availablerfonitoring, even for just basic things
like temperature monitoring. Michael from PWCS rated that the 4 biggest gearboxes they
have on their site are worth $1.8 million each viitl year lead time and they are not
comfortable with the service they get from suppli¢te said that because of their risk
exposure from these gearboxes they have intentanstall multiple accelerometers over
them with online monitoring. Northparkes indicatbdt they have accelerometers installed
on some of their underground gearboxes, which feadk to their SCADA. Matthew from
Northparkes asked if PWCS were installing acceletens on pulley bearings. Michael
indicated that for difficult to get to pulley beagss they have installed about 250
accelerometers that connect to junction boxests@ton data can be collected during



routine monitoring. This will give PWCS the optitmmake this monitoring online in the
future if they decide to. Troy from Northparkes gdkie example of another plant that when
a VA monitoring survey was performed, 25% of thguieed monitoring points were not
being collected because either the points weracwgssible or due to build-up of material
around the points. Michael agreed that this isdgjpand that often an even bigger problem is
that there is no ownership by local people for@hé system. He indicated that going back 4
years ago PWCS had that problem where bearingsdalllafter they had been detected by
the VA monitoring but there had not been enoughdgommmunication between CM &
maintenance to react in time. They have put afleffort into getting their condition
monitoring system strongly connected into theirmenance workflow management system
so when problems are detected the appropriate em@inte action is initiated. Now that they
have good trigger limits and they often go to wgekl sometimes daily monitoring of a
specific problem to make sure they can make itughato an outage to do the repair. Michael
suggested that it gets a bit uncomfortable b thé only way to maintain operation.

Wayne from OneSteel spoke of what they are doirtgeat Whyalla mine to get better
integration and scheduling of their condition mornitg. They have staggered the scheduling
of their inspection and have given the fitters $8,0hermal Imaging cameras to do their
conveyor and other inspections. They have givem bhlge guys an acoustic grease gun
system so they can check equipment noises whijeateegreasing. They also stagger both
the vibration collection and the oil sampling. &lls separate monitoring gives many eyes
looking and listening to the plant at different éisy maximising the chance that problems will
be picked up. Wayne suggested that their ideal leatve the CM guy to go-to person for
equipment problems so that if an operator, a lidyegn or a cleaner see something they
don’t fully understand then the CM person is readilailable enough on the plant that the
problems are brought to them. That is one of tleblpms of hiring external CM resources
that are not there 90% of the time, that they atearresource that is accessible and that sees
and understands the problem when things go wroirg.flom Northparkes agreed that they
have that exact problem with their CM contractbis tome to site 14 times a year. He
suggested they meet with them when they comeedsitthat it is difficult give and receive
good feedback and encourage the level of ownetbkhiphe thinks is required to do the job
well. One of the issues is the turnover that oceutls the CM technicians.

Josh from Newcrest spoke about how their Telfentdtas 3 full time CM technicians and a
CM manager, so that they don’'t have the same issite©wnership. There technicians get
much more involved with following through problemswn to daily monitoring if they are
trying to get an item to make it to an outage. Mielhfrom PWCS indicated that they use CM
contractors but their guys work full time on siéhat they do is hold their CM guy very
close and treat them like in-house people. The €4 are encouraged to identify
equipment issue outside their normal inspectiomsearter work directly into their CMMS
system. The guys they get are probably not beirdy\ymy well as they tend to be recent
immigrants or young guys either working their whyough uni or just out of uni. The CM
supervisor is in their office every week and hégreal weekly meeting with the PWCS CM
Officer. They go through all outstanding issues @r&dpreset limits. There is also a formal
monthly meeting with the maintenance superintergland other interested people and they
go through everything for the whole month and setrjpies. Since they have setup this
system of close communication with the CM team thaye only missed one failure and that
was an issue of the tradesmen changing the wroargnigeand not getting back quickly
enough to change the right bearing. Michael wasdsky they don’t just do the CM
themselves and he indicated that Wayne’s groumaSteel can do that because they have



the enough technical people to support the CM #gtiut he suggested that currently PWCS
would struggle to fully technically support a ChMate themselves. They have currently put
the priority of getting the Lube Management in hysutting on 6 Lube Techs to manage the
lube side. There was general agreement that thenoonfiactor of success is not if they are
in-house or contractors but if they are full timleaite so they can feel the pain at the
production meeting if they miss a failure. WaynanirOneSteel suggested that the ideal
person to do the CM for a plant is a tradespersanunderstands and has an ownership and
passion for the plant and has been trained up onT®# person needs either hands-on skills
with lube or vibration monitoring. In their systeins guy would sit next to the planner for
the area and works for the reliability engineertfa area. His job is to interpret all the
information that comes from CM service providers.

Both Wayne from OneSteel and Michael from PWCS gamember of examples of the
power of simple Patch Testing as the first levebibhinalysis. They both gave some extreme
examples where normal laboratory oil analysis h&sea extreme issues with oil samples.
Michael suggested that the resistance to usindhFagsting as the first level of analysis is
that it is fairly resource intensive. Wayne indezhthat their KPI's are ‘Is it the right oil’, ‘Is

it clean’, ‘Is it dry” and ‘have we got a wear pkafn’. For Laboratory oil analysis they get a
cost of $30 a sample and that includes a Karl [eisotoisture analysis and a spectro analysis
to confirm additives. Their lab is doing a patcsttier them and they have given the lab
guidance on how to do simple estimates of ISO Gileass. Wayne indicated that he is happy
to share through the IMRt their guidelines arouattR Testing.

Cain from PWCS indicated that a service that BuMauitas their CM contractor provides
them is they combine all their condition monitorihgta from different sources such as oil
analysis, vibration analysis, motor testing, ato ia combined report so that all issues for an
item of equipment can be viewed in the same repbe.report indicated who collected the
most recent data and when. Issues have a priarilimg with comments and limits. Cain
suggested that all the limits are locked in, wiaah only be changed with a management of
change form.

Inspection of Conveyors

Graham from Newcrest indicated that he is passeoaladut getting people out there and
walk the belts every day. He indicated with thalt® they have about 10,000 idlers and
failure of just one could destroy a belt. If th@ydfa problem they find a time stop and
change the idlers as they can't afford to damageltaHe suggested that it is necessary to
walk the belts as there are so many things thagoamrong that VA and other condition
monitoring will not check. Having people with endugassion to get out there is critical and
they need systems to demonstrate that they hawetterjob. Graham suggested that
walking belts is a hard and boring job and his eongs for the risk that someone has just
ticked the boxes and not really been out thereishigerested in scanner systems with mini
data collectors but he has not seen them work saftdly. Having to scan a point at a
location proved that they have been there and Btawe likely have done the inspection as
it is easy once you are there. Graham also mertithreeuse of temperature guns to collect
temperatures as a way to collect data to maked foa people to just tic the boxes of an
inspection. The other data collection he mentioned collection of air compressor hours
and water meter hours to ensure people have gbetequired locations. Graham agreed
with Troy about the issue of build-up of materilaésng an important issue. In Newcrest
underground operators and maintainers are the paopme and they are the ones that need to
do the cleanup.
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The question was asked about how many or theirlpempually properly understand belts,
scrapers, tracking issues, etc and what to lookridnspections and are there training
courses out there that can help? Kirk from Nortkpsiindicated that they have a basic
Standard Operating Procedure (SOP) for their balhers. At Northparkes it is the
operations guys underground that do the belt ingpedirk suggested that going back 12
months ago they were not getting the level of fee#lirom production about the belts that
they thought they required. Similar to PWCS theyeaAaving communication problems.
Maintenance took the step and started interactioge with operations about the belts and
following up on issues individually with the opesed that were doing the inspections to get
more details of exactly what the problems wereiindcessary sending maintenance guys
down immediately to do a check. Now that they agularly interacting with the operations
guys doing the inspections, feedback on issuesnsrng thick and fast with positive results.
Noel from Northparkes agreed that it is the opesatioat are with the equipment day in and
day out that should be using their senses to gicthe obvious problems and to have the
connection and communication between operationsvaidtenance.

Wayne from OneSteel talked about a $25 million/@imtenance contract start-up by Fluor
Daniel down in Victoria in a brown coal mine tha&t Inad supported on the condition
monitoring side. They trained about 6 CM Techsthay also got permission from Fluor to
train the other maintenance and operations peaytleat they could achieve a team view of
the CM program. The training was to focus peopltirggethe equipment to run Cool, Clean,
Smooth and Dry, which is the same focus they anently promoting at OneSteel. When
plant people found problems, they went the CM tebhshad the focus of improving the
condition of the plant rather than just finding elet. As the Fluor contract was performance
based they tracked the saves, which gave somentenrgsting results. 20% of the equipment
problems detected were from Vibration Analysis, 408 from Oil Analysis and the other
40% was from basic 5 senses look listen and feehded up being a case study site for Fluor.
Wayne suggested it was a good example of integraficcM, good inspection operations
and maintenance to give a good result. Troy fromti\@rkes indicated that people put most
of their focus on VA, which at least in that casel lthe least impact, which Wayne agreed
with.

Training for Conveyors

The question was asked again about training fovepors knowledge. Graham from
Newcrest indicated that he has worked on conveypongears and he has yet to see a site
where they actually train people on conveyors fbaithings are, what they do, what goes
wrong, what to inspect, etc. What is one of th&t fiobs that are given to a young fitter when
he starts is to walk the belts without knowing witwakook for. Graham suggested that you
could often have a belt that is destroying itsatf an inexperience person might see nothing
at all. He suggested that a number of times hegybias out to a belt and there has been a big
dark patch being rubbed into it but the guys ddiveginspection had looking at it and not
recognised it as a problem. Wayne from Northpankéigated that Reliable organised some
basic training on site a few years ago on conveyangch was mostly focused on tracking.
He suggested the training focused people on hdvatt down the source of tracking
problems, which is always further back from theakban of the tracking. It gave example of
how hang-ups in chutes can cause tracking probbgmedirecting material flows. The
course was given by Peter Wheeler from Southerrv&€ans but did not go into basic
conveyor inspection as previously discussed. Wayme OneSteel indicated that it is more
than knowing what to inspect and understandinglpro, it is also about setting standards
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for what is acceptable. If you don’t then peoplst walk by a problem every day because
that is the way it has always been. Matthew agtieadmost of their inspection sheets are not
visual and are some tic and flick and he suggesia@ visual inspection standard would

give people a much better idea of what was acckptab

There was discussion on how best to organise tigiffihe belt tracking training was an
example where there was a specific issue and desuggome up with an appropriate training
course. It was suggested that this could be dupticfor other training. There were other
comments that for some of the basic skills, supplee probably not the best source of
information and that training might be better proeldi by on-site people.

Troy from Northparkes asked the question about wehidite best way to train both operators
and maintenance people on Conveyor issues. Thexyawaggestion that it would be other
going out to the market and to see what trainimgethis available. A suggestion was that
APEX has some good training systems that would dhwhile checking out. For operator
training on conveyors it was suggested to not bBedbmplicated and that the knowledge is
already available in-house within the attending pames and it would be easy enough for
someone to put together some PowerPoint slidey. ffos Northparkes indicated they have
a specific operator role called ‘Belt Runner’ bavking at the data they tend to spend less
than half their day doing that role. They don’t geten any formal training, which suggests
that a stronger focus on the importance of thewaeld be worthwhile. The suggestion was
made that production supervisors have a lot oftehterm priorities and that they often
deflect the ‘belt runners’ time to other thing. Mew from Northparkes said if people are not
doing what we want them to, it is because of howtraiming and supervise them as they
need to be inspired to do the job required.

Splicing and Monitoring of Belts

There were comments around the quality controhefitelt splicing service providers and
their difficulty in keeping experienced crews tlah be trusted to do the job without
supervision from the site. Michael from PWCS intlichthat they have put on a belting
supervisor to manage these quality issues. Whgnhiénee a major job on they get their
tradespersons to work as supervisors of contratidielp manage critical jobs like splicing.
Before Michael started at PWCS, people had ideatifhat their belting systems had been
run down. They now have a belting specification argplicing procedure and specification,
which the splicing contractors are obliged to fallalthough they can have input into what is
done. Having a procedure and specification gived#sis for a quality job, which the
contractors are held accountable for.

Michael indicated that they are installing beltsc®?ds across with permanent MFL sensors
so that they can monitor cord migration. Theiefist do belt thickness and belt hardness
monitoring. They currently have good condition mfiation about belts and about drives and
main pulleys, where they currently are lackingnstloe idler roll systems. There are also
issues with belt cleaning.

Idlers Rolls and Pulleys

Michael from PWCS spoke about their problems witins of their 25 year old idler roller
frames that are starting to fatigue and fail. Heioas that Cain did a quick plant survey
recently and took some photos and found ‘pizzaecsiteverywhere. Michael sees that
getting onto Thermal Imaging is a priority for theonveyor inspections to be able to pick up
issue before they become dangerous rather thamndgging and seized rollers become a risk
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to belts. At the moment the local fitters know itlkers are bad and it pisses them off that
they have to work on equipment that has been fetlown in condition. They have been over
to visit the OneSteel guys to get a better handl€leermal Imaging approaches for
inspection.

Kirk from Northparkes indicated that they inst&léir idler rollers in batches and monitor the
wear on the shells and when their selected test ppan area get down to 1.2mm they
change out the whole area, which could be 200ddketot of the idlers maybe still good but
they just change to lot. Cain from PWCS indicateat they only tend to do batch changes on
areas like shuttle cars that may be difficult toess for inspection. He said that another test
they do is a bang test to test for rust. MichaaifPWCS indicated that they have not yet
fully won the financial argument on the importardeipgrading the condition of the idlers
and frames.

Gary from Newcrest asked Cain how they use contaéto their conveyor work. Cain from
PWCS indicated that one of the major problems withtractors is they have a higher
tendency to hurt themselves. He spoke about gdtigigarea shift tradesmen to supervise a
group of contractors for changing out idler roliddier frames. Gary from Newcrest
suggested that all their tradesmen step-up angpergise contractors when required. He
indicated that for many years they have got cotdradn the do their pre shutdown
inspections to identify items that need to be clearand to do the work planning. Their
experience is that there are always things missddzary suggested that there was a
problem in getting ownership of the job by contoastwhich there was general agreement
with.

Michael from PWCS indicated that in the last 18 therthey have done a pulley
specification that went through all the failure reedf pulleys. They even did testing on the
adhesives used on the pulleys. The specificatidnded NDT and materials requirement,
manufacturing and even balance requirements. PW&S iad a couple of pulley failures
and they are extremely damaging to structures amdsd Michael said that they had two
gearbox failures that were traced back to the shwadting that had occurred in a previous
pulley failure. They have had shaft, shell and fetter failures with things like fatigue
cracks from the disc to the shell where they haaeed it back to the weld procedure that
was wrong. They still had some old dead shaft gsiihat they now get rid of when they find
them. They have been rationalising their pulleyigiesas with the question of why did they
need 65 different pulley designs. They have beerkiwg with the manufacturing companies
and their NDT Company to put those things in plaicé it will take a while to get payback
but it is a good foundation for the future.

Cain from PWCS indicated that they have a lot gfezdenced fitters on shift that have been
there for a long time and each has a section aftpldeir plant runs very hard with few
stoppages for and some of the problems areas are@Bs in the air. Getting issues like the
‘pizza cutters’ repaired is not always easy butehew seems to be a greater focus
identifying what needs to be changed out and ggttie required level of resources in on
their 2 monthly outages.

Wayne from OneSteel asked if anyone was using btleesoftware systems that were able
to track patterns of idler use to identify probldfe suggested they should enable the use of
Rash Charts or similar reliability engineering teicjues. A few indicated that they knew of
systems that were available but were not usinghamyt
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Energy Efficiency

Michael from PWCS raised the issue of energy efficy of idler rollers as they have been
offered energy efficient rollers. Northparkes irated that they have looked at lighter weight
rollers for manual handling issues with better ggeafficient being an advantage as well.
Matthew from Northparkes indicated that they haveus 40 Energy Efficiency Opportunity
(EEO) projects linked with both federal and stategpams. One of the opportunities they
have looked at is for a new 2km curved overlandsegar they will be installing. They have
base-lined that with normal covers and standartsidlers and comparing this with low
rolling resistance covers and oversized idlers. gpexial covers give 5 to 7 % reduction in
consumed power. The larger diameter idlers givadatitional improvement as they produce
less indentation in the belt giving lower rollingsistance. Peter from SIRF mention
information from a Rio Tinto project in WA whererher belts were used to be reduced
rolling friction.

Wayne from OneSteel mentioned another initiati® isse Thermal Imaging inspection of
your idler populations and to change out any ithet is running 20Deg C higher
temperature than the population. This will remorrg eoller that has a serious friction
problem and this save cover wear and removes sdhat are at risk of seizure.

Michael from PWCS indicated that they have madkamge in their belt specification from
A Class belt or an M class belt and some samples passed around. Changing to the M
class belts will be reducing their energy usage.

Belts, Chutes and Skirts

Michael from PWCS talked about their belt speciimas. A class belts are used in high wear
areas but they are harder, use more energy amdaeeaffected by UV light. The harder
belts were being used everywhere because thatasiveldl originally been installed. They are
now using soft loading chutes that places the cotd the belt at around belt speed, which
minimises wear issues so the A grade belts aremgel required. Michael from PWCS
spoke about a belt condition study they had doneatWas found was for their hard belt
grade was major internal belt deterioration attthegh angle change line at the valley roll
and that it would eventually produce longitudingliting, which is difficult to repair.

There were discussions about condition monitoringedts. Graham from Newcrest was
sceptical about the quality and effectiveness ofesbelt condition monitoring. He indicated
that is does not replace knowledgeable visual ictspeand simple measurement, as most of
the problems monitored by belt condition monitorarg also evident visually. Also
inspection can be easily carried out at a lot higfegjuency than what is typically done for
belt CM. Gary from the Newcrest process plant toktory of their CBT belt where they

have a 6 monthly full carcass and thickness sc#maviull condition report. They also do
their own condition checks. One of the belt comditieports said no change since last report
and predicted life of another 12 months but visagbections showed that the belt cables
coming through and required a change before itbualgeted for. Gary indicated that they
are currently not getting value for the money they spending. Graham from Newcrest
suggested that his recommendation is for a sitat® a conveyor coordinator that has the
expertise to make educated visual assessmentdt abbdition and be able confirm the
quality and usefulness and any formal condition mooimg used. Most belt condition
monitoring measures the thickness or wear on the\Wéh metal cord belts electronic
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signature of the internal belt structures are @edito see if there are changes in areas like
splices.

PWCS was asked about wear on their belts from togiveyor skirts. Michael indicated that
they use steel with a softer rubber skirt, whichdgusted just off the belt. The function of the
rubber skirting for them it minimise dust and syi.

Northparkes indicated that their new

Microledge head chute in their new mine

section has only had one days operation

but the indication is that there will be no

spillage issues as the dirt goes nowhere

near the skirts. This is a huge

improvement (See photo right). Graham

from Newcrest indicated for their

Microledge chute they went from 8

weeks to 15 weeks life. One thing they

tried is to change out parts of the chute

but they have found that it is best to

change out he ledge in one go to get the

full 22 weeks life. The whole focus of the

design is to get the flow right and to put the maten the centre of the belt at the right
speed and away from the skirts. Graham indicatatdhé prefers not to use skirts at all if it
can be avoided. In hard rock applications, largeks can jam in the skirts and cause
significant damage and quickly wear out a belt.

Belt Rip Detection

One of the key agenda items for this meeting ogghby Troy from Northparkes was to get
Graham from Newcrest to present a belt rip detadistem developed by him. Troy
believed that this system represented a signifitaptovement over previous systems. A
short over view of the information presented byl@ra is given below and a copy of his
presentation is given in Appendix 1.

One of the highest risk problems with conveyor$adta longitudinal rip in the belt. The
most common system used to detect belt rips iSttadyear Sensor Guard that uses sensor
loops, which are imbedded antennas every 50 mieténg belt. If there is a belt rip then one
of these loops will be eventually be broken andresser can detect the broken loop. Graham
from Newcrest has had a 25 year history of involeetwith belt rip detection systems both
from as a supplier, service organisation and frdmelauser point of view. Graham’s view of
these systems is that they have had a poor re€¢q@ermrmance with sensor loops having a
habit of failure and the systems being generallgligble. The result is that they are often
switched out of service.

Graham has developed a
system that he believes is far
superior to the sensor Guard
system. Newcrest has
allowed Graham to patent his
system and it is now
commercially available to
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purchase through his company. The system is madé¢ tinppee components, the second and
the third items of which is patented by Graham.

- An improvement to the standard return carryovengidetection system using a laser
Sets of angled trough idlers that will open anyt bplthat occurs. The angle set on
the side trough rolls sets the belt opening fopdiad.

Sets of ultrasonic proximity position sensor thaasure the location of both belt
edges so that if a gap opens up from a rip it bélleasily detected. The system
identifies the belt edge defect locations to avalde alarms. The system will also
monitor belt tracking problems.

Graham’s recommendations for belt rip detectioarater of simplicity and cost.
Most cost effective protection is to have a pianeewr laser detection trip system
just behind the most likely location of a rip iattion located just above the return run
of the belt. Graham suggested that in situationsrevh belt rip occur, some material
will get through the rip and be carried on the metoelt below. When the material on
the return of the belt hits the piano wire (or Rsad trips the conveyor.
The next stage of protection is with the additibthe angled trough rollers to
guarantee that material will fall to the returntbithere is a rip.
The full system of protection is with the activdtleeige sensing so that when the
when the belt edges moved apart due to a rip,aheeyor will trip after another
250mm of travel.

The complete system would be about $35,000 andhasingle trough rollers would be
about $8,000.

Gearboxes

Michael for PWCS was asked about the rating for tipearboxes. He indicated that most of
their gearboxes for belt drives have a serviceofaat around 2.2 or 2.3 minimum. He
suggested there is some initial indication of theiom conveyor drives may be working a lot
harder than that but he still has to do that ingasibn. Peak loads are also very important.

Motors and Controls

Northparkes were asked what the new drives theg wsing and they indicated that they
were Fuji VVVF drives. Gary from PWCS asked abottawesting Northparkes do on their
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motors. They indicated that they get ABB in to Heit motor condition testing and the
biggest problem they have is flashover of their mebtotor LR motor brush gear. There was
a discussion about cleaning of brush gear and Narkles indicate they only vacuum the
carbon dust because of concerns with carbon ddsth&neffect on people. Gary from PWCS
indicated that they have never had a flashoveneaf wvound rotor LR motor brush gear in 20
years and they blow out the carbon dust every ¥2 da their motors. Gary indicated that
the guys that blow out the motors use face masticksar the area before they blow. They
also did a change of carbon brush specificatiaanayfears ago to reduce carbon build-up.

Gary said that PWCS also get Wayne Cox from EMihexdo off line high voltage partial
discharge testing of their motors. What they ddwhie results is rank all their motors from
best to worst and so they know which one shouldhagged out next. They have decided not
to change out on age. Gary indicated that they wis@using on-line partial discharge
testing. This was done by just attaching some @baxsible to the motor RTD’s. Motor spares
storage was raised and Gary indicated that thanespigh voltage motors have motor heaters
and they have PM’s to make sure the heaters ara@ngoiThey also do high voltage testing

of any motor before it is installed.

Gary from Newcrest indicated that they were lookangsing Dry Ice Blasting to clean out
the motors on their SAG Mill. There was generakagnent that Dry Ice was an excellent
method of cleaning in difficult applications.

Troy from Northparkes indicated that their ele@tiguys also use thermal imaging for their
electrical gear.

The issue of Taco reliability for units directly omtted on motors was discussed. The
problems usually occur on shutdown. The directieogte were going was to use encoders,
such as a hollow shaft encoder that can be easilynted without alignment. Alignment of
encoders is a major issue and a solution recomnadeede use a garden hose as the coupling
and this eliminates the problem with the very feddencoder alignment.

Scrapers and Belt Cleaning

Marcus from Northparkes indicated they use Raz& Pitype, which has been pushed
recently and underground they have had Hoch famaler of years. Michael from PWCS
indicated that Razor are being used by them as ttelsuggested some of their problems
with scrapers are where the carbide tips staritiekting off the frames and as some of their
bars can be up to 4.5 metres long they get baectedh. Michael has been told that the Razor
scrapers have been based on the Belle Banne ssrajpech are supposedly better quality.
Graham from Newcrest indicated that he had someektb on the materials in the Razor and
Belle Banne scrapers and confirmed that the mddesare not the same as claimed but that
the Belle Banne materials were higher quality. Gargl others from Newcrest spoke
positively about the Belle Banne scrapers they Kis&.from Northparkes indicated that he
currently has a side by side comparison betweeR#z®r and Belle Banne scrapers.

Matthew from Northparkes indicated that they sbealifference in scraper requirement
with the length of belt. On their shorter belt theayn get away with ESS scrapers but with the
longer belts were material has had a chance te sett and stick to the belt, makes for a
much harder application. Graham from Newcrest igid that they still use ESS blade
scrapes on their fabric belts but they strugglé wie clay and in that situation the secondary
and tertiary scrapers do a lot of work. He indidateat on longer belts there also tends to be
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much more damage, which also has an effect onectigys life and on scraper performance.
Graham also suggested that another factor it phieaiding. He suggested that some research
that was done by SECV in Victoria a number of yeays indicated that an18 kgs loading for
Belle Banne tips was optimal, rather than the 1iPlag is normally recommended. There was
a lot of discussion about the specifics of settipgcrapers with the angle requirements,
tension, issues of washout, etc. There was a stiggélsat many of the supplies have not a
high level of expertise of setting up scrapers @ifiteh tend to be more salesmen than
technicians. Also it was suggested that everyomastéo be an expert at setting up scrapers
with all having slightly different ideas of whatigeal. Andrew Palmer is an expert that
Newcrest brought up from Victoria to help them witleir scraper problems.

A question was asked about water sprays on scrapeaham from Newcrest indicated that
he recommends that water sprays never be usedsuhbrg is absolutely no option. He
suggested that water can be very damaging for steelbelts as one nick can be an entry for
moisture which allows the cords to start corrodidg.also suggested that if water gets inside
a fabric belt it can to pump through the belt ardlamaging. Graham suggested that you
should put two or three scrapers on a locationreefou consider having to put water on.

Clay in product was a topic of discussion and tleekages that this material causes. There
did not seem to be too many solutions availablerfihg slower was discussed as a solution,
which seemed to work sometimes. One win Northpahkesshad is with the purchase of a
pencil jet high pressure water spray system tonoted clay build-up from chutes etc. Rather
than trying to wash the clay out with a normal wédtese the pencil jet can cut the clay to
remove it. The secondary advantage is that asstwater is used. See photos below.

18



Site Tour of the Northparkes Mine
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Appendix 1

Belt Rip Protection Presentation
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