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Overview

A project to establish a commercial remote monitoring centre in Adelaide for resource companies in
South Australia and worldiide, built on an open collaboration platform that could cesftectively
monitor critical assetshas been successfully completed.

The project received funding from the South Australian Mining and Petroleum Services Centre of
Excellenceand built upon the successfidtage 1 pilotthat confirmed the feasibility of an open
platform Remote Operations Centréhe Stage 2 project team wasdlby IPACS Australia, a South
Australian ICT/defence small to medium enterprise (SME), with the support of the University of
South Australia, OSlsoft and HP Enterprises.

The Stage 2 project achievétk following importantoutcomes:

1 Establishment ofhe IPACS Remote Asset Management Cewtrishwas launched by the South
Australian Minister for Mineral Resources and Energy, Hon. Tom Koutsantonis, MP in September
2015. The Centre providdower cost, lower risk specialist accessrémmote monitoring,new
analytics and automation technologies to smaller resource companies that neexthizve
similarproductivity gaingo those achieved blarger minersand oil & gas companies

1 Demonstration ofimproved asset reliability and availability for two contract ers, Lucas TCS
and ThiessThe use of networked sensors and advanced analytic tools clearly demonstrated that
continuous monitoring of key assets from the IPACS Remote Asset Management Centre could
prevent costly breakdowns via appropriate alerts indicgtiarly maintenance was required.

1 Establishment of provemrtapability by the IPACS Remote Asset Management Ceimréhe
remote monitoring ofreaHime asset performance of mining vehicles, boilers, smelters, SCADA
(Supervisory Control and Dataduisitior) systems and mining fixgalant infrastructure.

IPACS Centre launchbtinister for Mineral Resources and Energy, Hon. Tom Koutsantonis, MP




Introduction

The resources sector globally is currently facing the end of the super cycle and a return to more
normal cyclical patterns of demanilost commodity prices have fallen sharply. In Australia, mining
has transitioned from a decadeng construction boom to aroduction phase wherdighlevels of
production are being maintained in many key sectors, dedpiver commodity prices.

Lower prices, howevegre forcing mining companies to find mocestefficient ways of reducing
operational expenditure while increasing or maintaining outgtinding more cosegfficient ways to
conduct business is now an ahs@ imperative.

BHP Billitonfor example, has adopted a strategy¥f g8y 1Q  Acledracting as3niich benefit
as possible from the physical assets it already owns [see 1].

Smart ICT applications involving the usearfiote sensor data analytiasor keeping tabs on plant
equipment from a central officocation¢ will be an important part of the future for the resources
sector. Millions of dollars can be saved by avoiding equipment failure and by optimising
maintenance schedules to maximise asaetilability which in a remote minean prevent many
days of lost production and increase returns from the asietan also improve mine safety by
keeping workers away from dangerous remote locations and equipment. Long term, remote
monitoring anddiagnostics will help secure the future of the mining and petroleum sectors.

Tier 1 miners like BHP Billiton and Rio Tinto have used remotdtoring technology to achieve
their twin goals of cutting costs and producing more, and both have reportedisatiuccess.
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In the man, the Tier 1 resource companies that have developemhate operatiors technology,
networked data collection andnalytics based on big data principlémve done so independently,
using theirextensive internatechnicalteams andfinancialresources Not surprisingly, little detail

has been revealed about the implementations, costs or the intellectual property involved in these
proprietary data centres.

Smaller resource companies tend not to hathe efficiencies of scale taleploy costsaving
technologes inthe same wayas Rio Tinto and BHP Billitohlid-tier miners and contracting
companies, many of whom are struggling to survive in the current economic climmae, tight
budgets and little appetite for the costs and risks associated with technatogyation.Now, in the
urgent race to reduce costs, it is their turn to share in the benefits of harnessing remote operations
technology to improve equipment performance.




Background

Remote Operations Centre Stage 1 Project

An initial eightmonth studyinto the establishment ofa collaborativeremote operations centre
(ROC) for the minerals and energy sectors in South Austnad® successfully completed in
September 2014providingthe foundation for an information and communications technology (ICT)
innovation platform for remote applicationdn essence, thaim of this project ¢ known asROC
Stage I¢ was to investigate the feasibility of a collaborative, opgatform centre remote from the
mine sitethat could more accurately detect faults beforeeth occur,thus reducingmaintenance
costs, increasgasset reliability, productivity and efficiengynd improvng safety.

The project team was led b$outh Australian Information and Communications Technology (ICT)
company IPACS Australia, with suppdmdm the University ofSouth AustraliaQZMinerals(mid-tier
miner), CSIR@nd the South AustraliarDepartment of State Developmernit. was the first project
identified in the ICT Roadmap for Minerals and Enetgyreceive funding from the Mining and
Petroleum ServiceCentre of Excellence a South Australian Governmeiitiative that supports

the development of innovatioim local supply chainso they camprovide highvalueadded products

and services to theesources sector nationally and globally

It was proposed that ahared or collaborative ROC, built with an open software architecture, that
allowed third party service companies to use the common platform, could make mining companies
in South Australia more sustainable by providing a-effgictive remote monitoring service that was
reliable and secure and increased asset reliability, decreased equipment maintenance costs and
improved safety in a challenging market environment.

The ROC Stage 1Project successfiginmonstrated the remote colleiin, analysis andecure8G
mobile transmission of londerm vibration data to a test and triakmote operations centrat the
' YADSNBAGE 2 7F Mgwsodziiakes tadzpud MIAfekitiiedest centre was able to
remotely monitor the performance ofssets located 63@nnorth-west of Adelaide at theDZ
Minerals Prominent Hill mine sitevithout any loss of sensor data over the eighbnth trial period

On completdn of the pilot project and publication of th€ollaborativeRemote Operations Centre
report in October2014, IPACS received strong market interest for remote asset management from
severalcontract mining companies

Based on the success of tiROC Stage 1 Projechet South Australian Mining and Petroleum
Services Centre of Excellence providedding for the Remie Operations Centre (ROC) Stage 2
Project in November 2014so that IPACS cdelklop a commercial collaborative ROC in Adelawde
deliver services to local, national and global markets. Two contract mimbisss and Lucafal
Gontract Solutions (TCE agreed to the delivery of remote monitoring services by IPACS.



http://www.statedevelopment.sa.gov.au/upload/manufacturing/1446_collaborative_remote_centre_operations_report.pdf

Project description

The Remote Operations Centrf@ROC) Stage 2 Projeavhich ran from December 20140 January
2016saw the establishment in Adelaide, South Australia, @dmmecid entity and physical centre
capable of providing remote asset monitorisgrviesto the global resourceindustry.

A projectteam, led by IPACS\ustralia, was formeand includedthe University of South Australia,
global IT companHP (provision of IT equipmentand global software development company
OSlsof{provision of analytics software)

The project received660,000 infunding from{ 2 dzii K ! ddiingNdnd Retrofzdm Services
Centre of Excellerc This funding was complimemtdy private sector funding of $1.4M in cash and
in-kind.

A project advisory group consisting oépresentativesfrom leading resource companies was
established Appendix6) to provide highlevel project guidance and advice on the future commercial
arrangements for the Remote Operations Centréhe group provided valuable feedback on the
purpose, target market and structure of th@ntre. In early 2015, the project advisory group
recommended that the Remote Operations Centrghould be renamed the ‘Remote Aset
Management Centr&o better alignits namewith the key demand®f potential customers

A commercial Remote Asset Management Centre was established at TechnologyinPérk,
northern Adelaide suburb dlawson Lakesand was officially opened onSeptember 201By the
South Australian Minister foMineral Resources and Energyom KoutsantonisMP. (See Press
Release in AppendiX)

The projectteam worked with two contract minergLucas TC&nd Thiessto provide remote data
collectionand analysis. éhsors and data concentratorgere installed at the Lucas crusher at the
Arrium Iron Baron mine and on a Thiess ore truck at the OZ Minerals Prominent Hill mine, both sites
located in Outback South Australithe datacollectedfrom the sersors was transmitted back to the
Remote Asset Managemenefitre oversecure3G connectioa IPACS engineewngere then able to
monitor, around the clockthe performance ofachO 2 Y LJI agsete) &dentif potential equipment

faults and help improve plant liability and profitability.

The Projectsuccessfully demonstrated that remote asset management technology could improve
the operational efficiency othe two contract miners and could potentially strengthen their
competitive position ina lowcommodity pice market Over a six month periodoth Lucas TCS and
Thiess were provided with alerts to impending failures in the equipment being monitored and were
able to organisg@reventativemaintenance

The Remote Asset Managementefitre alsoprovided a demonstation technology platformfor
innovatve ICT companieBke OSlsoftto showcase theitechnologycapabilityand services to the
resources sectorGoing forward, the Centre aims teliver lower cost, lower risk acce&s new
analytics and automationtechnologies as well as remote monitoring to other resource,
infrastructure and defence companies in Australia and beyond

Furtherinformation about theROC Stage[&oject appears in Append&




How the Remote Asset Management Centre works

A core compaoent of the ROC Stage 2 project was the establishment of the Remote Asset
Management Centre by IPACS Australia at Technology Park, Mawson Lakes in Adelaide in March
2015 to provide a physical hub for the delivery of remote asset management services itutitile
customers; Lucas TCS and Thiess.

Prior to the establishment of the Remote Asset Management Centre, a review of key relevant
technologies required by both the mining and defence industries for remote asset management was
conducted by IPACS and tbaiversity of South Australia in January 2015. The defence industry was
included in this initial review to increase the market scope for the commercial Remote Asset
alylrasySyid /SyiNBQa aSNWBAOSa IAPSYy GKS hShéSNEHA Y3
fall in commodity prices. Also as IPACS Australia had a strong track record in providing asset
monitoring services to the defence sector, the company believed there were some synergies in the
requirements of both sectors for remote monitoring.

As a esult of the review it was agreed the Centre should immediately focus on delivering asset
based productivity gains and providesaite offour coretechnologiesas services IT infrastructure
managementphysicalasset data management, analytics and dasdrds Together these services
would provide realtime feedback on the performance of critical assets, wherever they are located.
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Figure 1: IPACS Remote Asset Management Centre overview

Smart infrastructure [

Fourcoretechnologycapabilities

IPACS designeghd constructeda single technologylatform for their Remote Asset Management

Centre based on cloud technology to enatile collection ofremote machine condition dataia3G

mobile communicationsand the analysis and display ofetldata using analytics software and a

results dashboardC 2 dzZNJ O2NB (1 SOKy2ft23& OF LI oAt AGASA dzy RSNL

1. Smart infrastructure




Smart infrastructure refers to tharchitecture of the IT networlconnecting the sensors, data
concentrators, roters and servers and the software applications (Cisco AnyConnect, Microsoft
Remote Desktop and UltraVNC) that together enable the collection, transmission, storage and
analysis of remote sensor data.

The design of the smart infrastructure has beaptimised for the secure, reliable and lewost
collection and transmission of remote sensor das@rossany enterprise and potentially, from
anywhere in the worldIt also means customeisanlogin remotely ¢ again, from anywhere in the
world.

Smart infrastructure ¢ IT networking
architecture

At the Remote Asset Managementef@re,
the IPACSechnical team set up computer
networking, virtualisation and IT
infrastructure managemento allow for the
reliable storage and remote access of the
data.

The computer networking architecture is
illustrated (Figure 2). The Centre has two
servers, two switches, two routers, two ADSL
lines and two 3G connections vwh,
together, provide complete redundancy. “
When one of the servers, routers, salies

or internet connections fails, the second one
takes over.This means thatustomer data is
always safe and secure.Installation of
VMware cloud and virtualisation softwea
enables Centre engineers to launch hundreds of virtual machines for multiple customers on demand.

Server 1 Server 2
Figure2¢ Remote Asset Management CentréT
Infrastructure setup

Smart infrastructure; Applications

The smart infrastructure suite of applications allow sensordata to be remotely accessed in real
time, by engineers mployed or engaged by each custom&ISCOAnyConnectand Microsoft
Remote Desktopenable remote login UlraVNC, an opesource technology, allows remote
administration and remotedesktop login for Microsoft Windows. WVNC is also available on
mobile datforms.

2. Management of asset data
Modern sensors generat@ stream of data that forms a time serié3ver time, the quantity of such

data grows exponentially and this needs to be managed. IRIEESoped specific expertist®
manage and structue this data and ensug it is tailored to the asset needhey called this th&#Asset
Framework) ®




OSilsoftsoftware was installedfor the
management of enterprisavide Wme
serie€data in the context othe asset
framework. There is also the ability to
merge data from multiple SCADA
systems.

The Remote Asset Management
Centre can now provide largescale
secure and reliable data management
with an understanding ofspecific
asset frameworks.It also provides
horizontal integration of data across multiple custanassets using OSlsoft technology

3. Predictiveanalytics for asset performance

The predictive analytics capability of the Remote Asset Management Centre was established to allow
customergo make timely and accurate asset planning decisions.

IPACSlevelopedpredictive analyticservices thaprovide algorithmsa transform raw sensor data
into easily interpreted information to analyse and diagnose asset condition and perform&#aesS
engineersdevelopedskills in designing and interpreting analytics specific to asset maintendrius.
means asset conditions can be monitored, potential faults identified and custoadeised so that
potential faults can be rectified before they result in major machine breakdcawms potentially,

lost revenue.

4. Asset Performance Dashboard

IPACSoaid special attention tadevelopng expertise in making complex data, such as analytical
algorithms, easy to usand accessible on any platform in any locatidrheir ®ftware engineers
desigred and developd graphical user interfaces and dashboarthext could beviewed and
understoodcompany wide;, by operations teams as well &sisy executives ithe boardroom.

By combining remote operations with remote asset managemehg IPACS Cemir allows
customers to optimise both their operations and their maintenance.

Data to Decisionsat the IPACS Remote Asset Management Centre

The IPACSRemote Asset Management Centre at Mawson Lakes, Adelaide,ofiers a fully
integrated technologyasia-senice in realtime monitoring, analysis and reporting on asset
performance for resource, infrastructure and defence sector companies.

The IPACS Centre can collect and host live and historical SCADA, machine hegtifodiatéipn
data and online realime condition monitoring data from mines, power statiora| &gas facilities
and remote assets in generd&lngineers at the Centre are able to review the data on a timely basis
and prepare alarm reports. The alarm reports cartraaslatedinto actionable itens and promptly
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Data is also directly accessible by remote customers and specialist engineering companies that have
been contracted by the Centre or the customer. IPACS has established arrangembrsisesialist
engineering companies that provide independent accredited advice to customers on the state of
their equipment. The IPACS Centre can also provide a teamngheers qualified to setup
monitoring systems and analyse dateemoving the need foindividual companies talevelop their

own in-house expertisand employ their own engineers.

One of the key learnings of the ROC Stage 2 Projectawamderstanding of the importance of
managing the transition to remote asset management.

Transitioning tonew technologylike remote asset managemeiwan bea challenging process for
miners and contract miner§.hey might have existing lofigrm contractors or iFhouse engineering
teams using hantheld technology to monitor equipment in the field. The benefita Remote Asset
Management Centre is that a team of highly qualified engineers is always on hand to monitor sensor
data and provide analysis and timely alerts without the safety risks of having people travelling in
remote locations. IPACS now recommendgell-defined change management framewdrkenable
customersto move logicallystep-by-step, from their existing maintenance methods to those based
onil KS Lt!/{ !'aaSi tednbbge§ YSyid / SyiNBQa

Mines and other asset
intensive industries

A\
Transfer of SCADA and
machine sensor data (eg.
vibration, pressure, speed,
temperature)

y * Customer HQ

IPACS Remote Asset
Management Centre

» Alarm reports

P Site maintenance
A Manager

Feedback

Figure 3 Informationflow from a mine through the IPACS Remote Asset Management Centre to the
customer




Customer case studies

Introduction

A key aim of the ROC Stage 2 Project was to demondinakecal mining sector customers that
remote monitoring and analysisould decreasetheir asset maintenance costs. Remote operation
centres are reported to be one of the key initiatives for reducing operating costs and increasing
productivity by major resource companies in their efforts to remain globally competitive.

Two custoners ¢ Lucas TCS and Thiessere identified after approaches were made key METS

(Mining, Equipment and Technologgr@ces) and contract mining companies. It was important for

GKS &adz00Saa 2F GKS wh/ {4 3SL124A vidieBER&e for rénidte & ONMJR
monitoring. IPACS engineers worked with company representatives to identify the dgtoab.

Lucas TCS reported thtte high number of breakdowns of its crusher at the Arrium Iron Barron

mine was its biggest problem; while i€bs believed the ability to extend the life of tiptanetary

gearboxes in their mining trucks at OZ Minerals Prominent Hill mine would deliver significant cost
savings.

20K 02 MIaaWaAS%Ha W SNE F RRNBaaSR dzaiy3a GKS sLt! /] '
technologies and access to its highly skilled engineering staffxpertise they could not
independently justify or afford.

A network of sensors andlata concentratorsvasinstalledon the identified equipmenat the two
mining sites. Each concentratbada 3G modem and router. Dateastransferred fromeachsite via
asecureVirtual Private NetworkVPN) to servers at th€ ACRRemote Asset Management Centre
Adelaide Engineers at the Centrenonitored and analysedhe performance ofthe equipment
remotelyin near reaittime.

1. Lucas TCS at Iron Baron Mine

Lucas Total Contract Solutions (TCS) is a South Australian privately owned company which specialises
in civil and contract mining, quarrying, crushing, civil engineering and waste managenag. TQS

is a respected player in the field ofining andcivil contracting, withmore thard00 qualified and
experienced personnel and one of the largest plamd equipment fleets in &uth Australia

The companyperated ! NNX dzY Q& L Naad/mobilechidhgfon ha By& Peninsula in South
Australia throughout the duration of the ROC Stage 2 projEa¢ mobile crushehad an output of

500 tonnes per hour but the screens within it are giegle point of failure in thentire operation. A
screenmechanical drive failure lththe potential to bring the operation to a halan unplanned
shutdown anda massive hit to productiorBefore the project, Lucas TCS had experienced two such
unplanned failures a year.

The goalwasto remotely monitor the perdrmance of the crusher from Adelaide so that early
warning signs of mechanical failuceuld be detected. IPACS instrument#ite entire mechanical
drive using vibration sensoedinstalled a data acquisition server and 3G modenthe crusher




On a mobile crusher, the entire platform
vibrates. Thisvas problematic becausexcessive
vibration could damage cables and dislodge the
3G modem and data concentrator boxe%o
minimise the effect of vibrationlPACS designed
customisedmounting bracketswhich they had
speciallyfabricated. Figurd shows the mounting
bracket.

[
Figue 4 ¢ The nounting bracketvas specially
designed and fabricated

The network ofsensors anddata concentrators

wasinstalled and commissioned at Lucas ®@@8eration at Iron Barown July14-15, 2015.

The mobile crusher driv@ a LIS NJFv@gadlxnonifo@& in reafime from the Remote Asset

Figure 5: Installation of IPACS sensors and @eqaisitionsystem at Arrium's Iron Baron nd@

Management Centrén Adelaide.By way of example, a bearing fault on the crusher gearwheel #3
was identifiedand immediately reportedo the customer.As can be seen in Figuée the overall
vibration recorded on gear wheel #3 was significantly higher than the vibrationsdegt@cross all
other components of the drive train. Lucas TCS tbemeduled planned maintenance on the drive.
Preventing an uplanned shutdowmwasa major saving fothe company
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Figure6 -Overall vibrations for the mobile crusher drive train

The top plot shows the cumulative vibration recorded across all components of the drive train. The
lower plot shows the vibrations recorded at each component of the drive train.

"As remote monitoring technologpecomes more available and cheaper for industry it will get
adapted to more and more applications, more and more equipmettte Iflatacan be brought back

to a centralised location it will help us in reducing cosBeh Lucas, CEO, Lucas Total Contract
Solutions

2. Thiess at Prominent Hill mine site

Thiessis the world's largest contract mining company, with a technical and operational services
capability and projects across Australia, New Zealand, Indonesia, Mongolia, Botswana and, more
recently, ChileThiessis the open pit miningperator at the Prominent Hill copper and goldine

owned byOZ MineralsThiessuseCaterpillar 793D dump trucks at the Prominent Hiilhe site. Each

has two planetary gearboxesthat, as per the Original Equipment Manufacturer (OEM)
recommendationsare rebuilt every 20,000 hours. The cost of each rebuild is $080The goal of

the project was to extend the life of the planetary gearbokg25 per cent

The project presemd a numker of technical challenges. The planetary gearbox is situated on the
exterior of the wheel hukand the dump truck operates i@ harsh environment. The sensors and
data concentratordiadto be fitted robustly and the casing 8@ withstand high temperature and
dust.

ThelPACS technical team designed a customised solution. Semsm@placed at various locations
on the diffeential and interior of the wheel huanda new industrially hardened data concentrator
box was designedbuilt and installed insidethe driveiQ &abin. An IPACS engineer andTaiess
electrician installed and commissioned tbensorsdata concentrators anthe 3G modem/routerat
the mine site in lateJuly2015




IPACS used 3G mobile communication to transmit data from the Caterpillar dump truck operating at
the Prominent Hill mine site to the Remote Asset Management Centre 650 km awfaelaide.
Over the six month measurement period, there was no loss of data.

In FigureB, the top graph shows the high overall vibrations detected on the POS3 Planetary gearbox
during the load haul and dump cycks.sudden impact resulted in a significamtrease in vitations

Figure7: Installation of IPACS sensors and dgatquisitionsystemon a Thiess Caterpillar 793D
truck at O2aMinerals Prominent Hill mine

of the planetary gearbox (See lower grapbepending on the severity of the impact, such an event
can lead to a breakdown in the short to medium term. It is therefore important to constantly

monitor the performance of the planetargearbox and ensure it is safely brought down for
maintenance ahead of impending failure.
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Figure8 -Vibrations recordedrom the Caterpillar 793 Dump trucRhe topgraph shows the high
overall vibrations detected on the POS3 Planetary gearbox durinpégehaul and dump cycléhe

lower graph shows hova sudden impact resulted in a significant increase in vibrations of the
planetary gearbox.




IPACSvas able taremotely monitor the performance ofhe Thiess dump truck from Adelaide in real
time. Its engneers identified and reported vibration problems within the differential and planetary
gearbox which weregeported back to Thiesand the necessary repairs were carried out at the

appropriate time.

3. University of South AustralilJniSA)

TheUniversityof South Australi@ a
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six campuses spread across Adelaide and country South Australia. Each campus apsrpteate

production and energy management system. The Facility Management udeit BACnet, a
communications protocol fordildingautomation andcontrol network sand the Niagara Framewqrk
a software platfornthat integrates all thedatacollectedfrom i K S dzy Abdil@ingEassedise Q a

The University wanted to increase equipment auallty and reduce costs across all its assétse
Facility Management Unit determined that a lack of access to key production data -timmealias
limiting the timely identification of potential faults. They had already installed a large number of
sensos distributed over a wide geographical area that generated production (SCADA)THata.
Facility Management Unit wanted an integrated interface that would help them visualise and

analyse all their SCADA data.

During the project, the Niagara Framework was usedrémsfer the SCADA data into an SQL
database. OSlsoft technology was then used to extract data from the SQL database and display the

results on a dashboard. Figuellustrates the architecture of thenplementation.
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access, visualise and analyse real time data from across its extensive network of assets. Using the
IPACS technology it is possible for thacility Managment Unit to identify potential faults and

incorporate specific alarm systems.




Once installed, these alarms will be further analysed by Facilities Management staff and appropriate
action taken.The outcome is expected to be a significant reduction in tst of maintenance of the
' YABSNBAGE 2F {2dz0K ! dzaAGNIXfAlIQa laaSdao

APACS has a unigue vision for remote asset management that involves future technological
developments in sensing, data management, analytics and dashbb#sisociate Professor David
Kearney, University of South Australia




Additionalresearch and development

During the ROGtage 2 projectthe high cost and complexity associated with the installation of
wired sensors was identified &se biggest limitationto
the mass adoption ofhe Remote Asset Management
| Sy GtecBnBlégy. Thehigh costof installation isalso
the reason sensors armtioned to a relativey small
number of monitoring points which limits the amount
of data available for analysis.

IPACS decided to commence a program of technology
innovation to enable thenass low-cost deployment of
highly engineered sensor3he compaw is currently
partnering with the University of South Australiaa
School of Information Technology & Mathematical
Sciencesto develop low-cost wireless sensors with
embedded analyticthat can be integratednto existing
mining IT infrastructure.

FigurelO- Prototype wireless sensor
designed and developeas part of the
project

Wireless sensors with mbedded analytichkavethe potential to solve three longtanding problems

1. As they analyse data at siteansmission of huge amounts of data collected by each sensor in
machinecondition monitoringis avoided. This woulsignificantlyincreasebattery life which is
currentlya major cost and logistics issue.

2. By decreasing the need for large quantities of expensive engineering time for installation, many
more wireless sensors could be deployed at a decreased cost. More sensors means
interactions can be observedetween machinesproviding a more accurate picture of the
maintenance needs dhe whole site, and between similar sites worldwide owned and operated
by the same company.

3. All machine maintenanceould beconducted in plannesite-wide shutdownsrather thanin
responseo breakdowns.

Throughits work with the University of South Australl@AC®lansto developa new generation of
systems, technologies and methodologies for the remutenitoring ofthe condition of physical
equipmentin the resources sector

As part of theROCStage 2 projecta prototype wireless sensor was designed and develdpagire

10). The casing was developed using 3D printing. A vibration test rig washailscand the
performance of the wirelessessor was tested against the performance afvired sensor.The
results of the tests indicated that the wireless sensor performance is comparable to the wired sensor
performance. IPACS and UniSA believe a-lmgt wireless sensosuitable for deployment on
physical assetsan be developetly mid2017.




Conclusion

In the future mining operations will increasingly be driven by techigidal advances in sensing
autonomy, analyticsrobotics and optimisation.

The newlPACS Remote Asset Managemeanhtf®'s capabilities built on an open collaboration
platform, extend fromthe installation of sensors on critical assets to tt@lection reporting and
management of largecale sensor dataand the provision of alarms to enablpredictive
maintenanceto be undataken in a timely manner ahead of a potentially catastrophic breakddmvn.

this way the IPACS Remote Asset Management Centre can engage with resource sector companies
to reduce their operatingcosts, increaseheir productivity and improvéheir workplacesafety.

As part of the ROGtage 2 proje@ [ dzOFa ¢/ { Q Y20AfS ONMYzaw®NI G (K
Thiess Caterpillar 793D dump truck at OZ Minerals Prominent Hill mine were monitored and
vibration datatransmitted to the IPACS Remote Asset Mamaget Centreand analysed over a six

month period without any loss of data. Several faults were identified in-treed for both

customers. The faults were identifietlackedand the companies advised appropriately. As a result,
preventive maintenance wagarried out in time thafprevented several critical and costly machine

failures.

IPACS is currently working with a broad range of companies including equipment suppliers, OEMs
(original equipment manufacturers), contract miners and data analytics companies to develop
customised solutions for the monitoring needs of mining and oil & ggaspanies based on the
collaborativeRemote Asset Management Cenplatform.

Mining and oil & gas industry

IPACS Remote Asset Management Centre

OEMs Data analytics service companies | | Research
- OSlsoft - IBM - University of South Australia
- SKF - Delta Asset Reliability - CSIRO

- GVS Reliability Products
- HP Enterprises

ICT Ecosystem

Figure 11 ¢ IPACS Remote Asset Management Centre provides an open collaboration platform
enabling companies to collaborate on monitoring solutions

At time of writing, commercial discussions are under way with a number of national and
international mining and oil & gas operators and supply chain contradimrsremote asset
management services. Recent interest has been also expressed by a numbernaedefenpanies




that want to understand how the Remote Asset Management Centre could assist in the early
detection of potentiaimachine failures across their dispersed critical assets.
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