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monitoring and remote control. All this has come 

together in a complete offering to the mining 

sector. 

 

Optimising power distribution 
Supplying and managing power for critical mine 

processes means integrating technology 

solutions vertically and horizontally throughout 

the entire enterprise, as well as collaboration 

between key industry stakeholders, as Mehrzad 

Ashnagaran, Global Product Line Manager 

Electrification at ABB, explained to IM. 

“Mines are typically large, complex, asset-

heavy operations. More and more are going to be 

located in remote and inhospitable areas far from 

established infrastructure. As such, they 

constitute a high-stakes and high-risk 

investment. Engaging with a trusted supplier of 

key systems, products and services early in the 

project life cycle significantly de-risks process 

plant development, leading to considerable 

CAPEX and OPEX savings, enhanced 

electrification, automation and plant efficiency, 

and reduced energy use and emissions.”  

He adds that detailed planning and execution 

at the project design stage is key to optimising 

power distribution that is fully integrated 

vertically in each mine section, and horizontally 

distributed from pit to port; plus delivering 

customised power supply and management 

solutions for various mine processes; and why 

collaboration can help to solve issues around 

power consumption and storage. 

“Process plant development requires a 

consumer-focused approach, however. By that I 

mean identifying which process areas in the mine 

need to be prioritised in terms of energy 

consumption and ensuring the distribution 

system is robust and flexible enough to supply 

that power 24-7/365. Grinding systems or belt 

conveyor systems, for example, consume large 

amounts of power in some cases – while other 

process sections like flotation systems are less 

power-intensive, but still require continual 

supply. The onus is therefore on technology 

vendors such as ABB to develop customised 

power supply and management solutions that 

cater for the individual needs of all mine 

processes.”  

ABB has various solutions to optimise entire 

power distribution and provide a conceptual 

design for entire electrification and automation 

system. For example, ABB has a specific multi-

drive solution for the belt system, for instance, 

which offers mine customers better efficiency 

and reduced CAPEX. Similarly, it offers pre-

manufactured E-houses that are fully fit for 

purpose for mining harsh environment, complete 

with the correct IP, fire barrier and long lifecycle. 

In addition, power factor correction and harmonic 

filtering solutions are fitted in the different units 

connected to the system, maintaining power 

quality in the process area. 

“ABB’s MineOptimize platform not only helps 

to design the mine power system in most 

optimum way and provide most suitable 

technology but also helps personnel supervise, 

control, optimise and predict the behaviour of 

process plant power equipment and systems 

throughout the entire mine, maintaining a 

dynamic balance of power at all times, and 

maximising KPIs and operational targets.” 

Now, Ashnagaran says that ABB Ability™ 

eMine™ is taking that one step further by 

vertically integrating electrification control and 

instrumentation solutions along the entire 

production chain, as well as horizontally 

integrating power distribution to all mine areas 

to give the customer a single process power 

solution for their entire enterprise, one that 

encompasses everything from rectifier service 

stations to electrification of the haul truck fleet 

and rapid-charging infrastructure such as the 

new eMine™ FastCharge system. 

He states: “Providing process power to 

mines requires developing and maintaining 

dedicated products based on electrical, 

automation and digital platforms. Just as 

important is engaging with stakeholders such 

as OEMs in order to facilitate new approaches 

to collaborative working and knowledge-

sharing. At ABB, we call this approach KTS, or 

‘key technical suppliers’, whereby technology 

providers in the market work together to create 

solutions for the entire mine. An example is 

ABB’s collaboration with Liebherr and Hitachi 

to develop a zero-emission electric rigid dump 

truck that incorporates a customised on-board 

energy storage system.” 

These types of partnerships – coupled with 

process plant power solutions designed to 

accelerate the transition from fossil fuels to 

renewable energy – he says will help ensure that 

mines throughout the world continue to receive 

the stable supply of clean power they require to 

function far into the future. 

 

Reducing process variation  
indurad’s iStockpile4D™ is a radar machine 

vision ‘Stockpile-as-a-Service’ solution for ore, 

salt or coal stockpile management from ROM to 

product pile. The digital-reality is based on actual 

3D radar scanning plus a next generation neutron 

generation elemental analyser exceeding 

mathematical modelling. It reduces product and 

process variation and the company says is 

unearthing significant multi-million dollar values 

in productivity and profitability.  

indurad was already a pioneer being part of 

RioTinto’s Mine of the Future program some 10 

years ago with smart instrumentation and 

machine vision in mine outload optimisation. 

Today all 14 Rio Tinto Iron Ore (RTIO) mine sites 

in the Pilbara have been fitted with indurad 

technology, including an iStockpile4D and 

iLoadoutG5 solution at the flagship Gudai-Darri 

highly automated mine.  

Reik Winkel, indurad Executive Officer told IM: 

“indurad solutions are geometric measurement 

solutions feeding easy to digest data to the 
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process control system and SCADA, where we 

assist with a global network of system 

integrators using Rockwell, Siemens and 

Schneider PLC, MES and SCADA systems beyond 

advanced views via Qt-based graphical engines 

with 4K HDMI output for remote operation 

centres or HTML5 web output on premise within 

the IT or OT network.”  

Mining is full of uncertainties and variance. 

indurad argues that while these cannot be 

eliminated – they can be significantly managed 

and mitigated. The indurad technology is 

focusing on this stack. “Our iCrusher allows the 

identification of oversize, our iStockpile5D allows 

monitoring and homogenisation of product 

quality and reduction of segregation. The 

maritime industry has been pioneering in the use 

of radar for adverse environmental conditions – 

indurad brought this success to mining allowing 

machine vision under dust, water suppression, 

fog and snow. iApron and iBelt allow reduction of 

spillage and avoidance of blocked chutes as well 

as lifetime extension of feeders. Finally, 

teleremote operation and full automation with 

iStacker and iReclaimer allow management of the 

human factor.”  

Sam Walsh, the former CEO of Rio Tinto has 

been bringing the Six Sigma approach into 

mining. His guiding principle has been ‘there will 

be latent capacity there.’ At at recent St Barbara 

lunch of the Western Australian Mining Club he 

emphasised: “There will the things that don’t run 

smoothly. You can work through with focus. So 

there is variation in mining. And there is an 

opportunity to apply the discipline of Six Sigma 

to mining.”  

When loading wagons with iron ore there is 

significant variation in the outload process, both 

by tonnes per car and by loading time. indurad 

iLoadout has been proven to add one tonne more 

ore per car, while reducing the number of 

overloads at the same time, resulting as well in 

more energy efficient haulage and compliant 

trains plus mitigating the risk of bogie-bias and 

derailment risk.  

indurad applies radar machine vision to target 

the reduction of variation with end-to-end from 

mine-to-market, split in two value chains. The 

‘mine-plant-product’ process is present at all 

mining operations, whereby indurad is focusing 

on the dry process plant of large copper, gold, 

bauxite, salt, iron ore and coal operations, 

however, also at smaller operations focusing on 

critical minerals like nickel and lithium. The rail 

outload process is very focused on iron ore, salt 

and coal. The nature of a connected system 

eliminating downtime and adding productivity 

during uptime typically results in double digit 

value opportunities.  

 

Digital twins at Quellaveco 
Anglo American says it has implemented cutting-

edge technology at the Quellaveco copper mine 

in Peru with which it is possible to create a 

virtual replica that simulates everything that 

happens in its process plant, and with this, 

digital mining specialists can carry out predictive 

tests that help reduce security risks, optimise the 

use of resources and improve the performance of 

production teams. 

The digital twins allow virtual replicas of the 

equipment and infrastructure to be made, 

displaying information on technical 

characteristics and operation utilising IoT, with 

the same data as that provided by the sensors 

installed in the mine. The digital twins are 

controlled from the Integrated Operations 

Center (CIO), which is the brain of Quellaveco. 

There are twins of the grinding system, 

flotation, tailings management, water control, 

electrical system, among others. These are 

learning and provide recommendations to avoid 

failures in the equipment or real processes, 

optimising costs and time, through simulations 

of the different processes, using artificial 

intelligence (AI). 

“Digital twins not only allow us to have better 

performance, but they increase safety by reducing 

error rates, which means a new standard of 

efficiency in the mining industry,” says Cinthya 

Lozano, Superintendent of the Integrated 

Operations Center of Anglo American. “For 

example, we can place a parameter in a pump and 

see how it behaves. If it doesn’t work properly, we 

change these parameters as many times as 

necessary, and when we have the correct data we 

just take it to the real world,” she adds. 

Quellaveco is one of the first mines to 

implement digital twin technology to improve 

efficiency and safety in its mineral processing 

plant, taking advantage of the connectivity and 

sensorisation that have made it the first 100% 

digital mine in Peru. 

Underpinning the Anglo American Quellaveco 

digital twin is the COMOS platform from Siemens 

which integrates Siemens’ own process control 

system Simatic PCS-7, which for example 

controls the gearless driven conveyors and 

grinding circuit, together with other systems. The 

integrated COMOS software solution makes it 

possible to consolidate automation data from the 

control systems of different providers. 

Siemens states: “It guarantees the optimal 

collaboration, continuity, and consistency of all 

the disciplines involved in plant engineering and 

operation. The system accomplishes this by 

consolidating a variety of sources. Using the 

automation digital twin of the COMOS software 

solution, automation data can be read out of the 

process control system and imported to COMOS 

to be graphically displayed, consolidated, and 

made available for further engineering. COMOS 

uses this data to support the creation of the 

plant’s digital twin, a fast and reliable migration, 

and updates to the process control system – all 

with one single solution.” 
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The integrated Siemens COMOS 
software solution makes it possible 
to consolidate automation data 
from the control systems of 
different providers

IM

indurad technology solution advanced 
HMI/SCADA visualisation for advanced plant 
control
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through PDS.”  

Digitalisation gives Booyco Electronics the 

ability to upload and analyse this data in real 

time, so that it can inform on-mine decisions and 

enhance safety strategies. More than this, CAS 

can now contribute to emerging automated mine 

ecosystems. As autonomous mining is gradually 

rolled out in the sector, CAS can be relied upon to 

support this process with the necessary safety 

levels.  

Lourens told IM: “The effective application of 

collision prevention systems (CPS) requires 

different technologies to deal with the respective 

conditions of underground and opencast mining. 

Moreover, these technologies need to be 

integrated within a single CPS system where a 

mining operation has concurrent interaction 

requirements on both surface and underground. 

While surface mining can make use of global 

positioning systems (GPS) as a key enabling 

technology, underground operations must rely on 

other sensing technology, mainly on low 

frequency (LF) systems that can penetrate rock. 

In general, this means that it is easier to achieve 

a more holistic view of a surface operation – to 

determine the respective locations of trackless 

machinery and pedestrians. In the underground 

environment, the systems tend to give a more 

isolated view of relative vehicle-to-vehicle and 

vehicle-to-pedestrian interactions.”  

He adds: “There are multiple other 

technologies that make a valuable contribution 

to CPS – and it is important that these are well 

integrated for maximum impact. In our system 

architecture Booyco Electronics is able to harness 

the value of various technologies in supporting 

safe working patterns. Radio frequency (RF), for 

instance, can be used to communicate data 

generated from GPS sources – helping to 

pinpoint where objects are, their direction and 

their proximity to each other on surface. In terms 

of potential collision scenarios, underground 

workings with bord and pillar layouts tend to be 

simpler as the roadways are developed with well-

defined intersections. The travelling speeds of 

trackless equipment is usually also slower, 

ranging from 15-20 km/h up to 30 km/h. By 

contrast, surface vehicles can travel up to 40-50 

km/hr, creating different challenges for CAS 

interventions. The intersection points on surface 

are also sometimes less defined and therefore 

require more sensing of the possible interactions.” 

 

indurad’s radio & radar combination  
After a recent competitive process managed by 

Hatch and BHP, the global miner in 2022 selected 

indurad to provide the Jansen potash mine in 

Saskatchewan with a next generation proximity 

detection system.   

At the core of the solution will be a new 

indurad iProximity 5G solution utilising both its 

iRTT (indurad Radio Transponder Tag) and iSDR 

(indurad Scanning Dynamic Radar) to offer new 

levels of reliability, accuracy and scalability. 

Partner and subsidiary company xtonomy is 

working to apply the radio (which uses precision 

UWB – Ultra Wide Band and reliable sub 1GHz) 

and radar collision avoidance technologies on 

mobile assets. The companies believe that both 

the active (radio transponder) and passive (radar) 

systems should be combined to maximise safety.   

indurad uses radio and in this case also radar 

technology to provide proximity detection 

solutions for both mobile and fixed assets, while 

xtonomy, a subsidiary 100% owned by indurad, 

focuses on advanced vehicle guidance up to full 

autonomy. Christian Riedel, xtonomy Managing 

Director, told IM: “When it comes to collision 

avoidance, we are working in close collaboration. 

We are utilising some of the iRTT sensors with 

iProximity software and extending those with 

radar-based collision avoidance. Our strategy is 

to have a combination of technologies, to allow us 

to go beyond anything that is currently available.”  

Dr Bernd Steyer, Project Manager at indurad 

adds: “BHP had a clear agenda for Jansen to 

implement Level 9. Our existing solution was 

EMESRT Level 9 ready, but our aspiration is 

delivering safety along with business continuity. 

iProximity 5G is our next generation offering to 

meet these requirements. The key elements are 

sub nanosecond synchronised vehicle antennas, 

optimal bandwidth utilisation and high 
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measurement rates delivering the accuracy of a 

‘underground GPS.’ The industry demands 

assurance that production levels could be 

maintained but with safety ensured at the same 

time.”  

The rollout of iProximity 5G at Jansen will 

commence in 2023 with a step-wise approach 

and will be applied on a range of machines 

including Sandvik Mining battery electric LHDs, 

trucks, a range of other utility vehicles and the 

large borer miners themselves. iProximity has 

already been used at a large scale at an 

underground nuclear waste repository in 

Germany and other mine sites in Germany and 

South Africa including on Sandvik LH514, LH517 

and LH621 LHDs but this will be the first large 

scale Level 9 implementation with the Generation 

5 technology.   

The hardware includes pairs of antennas at 

key access points to track ID and direction of 

travel of all vehicles, equipment and personnel. 

Nearby personnel, equipment and infrastructure 

tags are located through an array of ultra 

precision, time synchronised on-vehicle 

antennas. A simple interface provides operator 

feedback. Battery powered tags in cap lamps or 

belts worn by miners allow personnel to be 

tracked by large vehicles and base gates. 

Everything is underpinned by a complex software 

system developed in-house. indurad accepts it 

may not be the lowest cost system on the market 

but argues it is certainly one of the most capable 

and advanced.   

Riedel went into some of the attributes of each 

technology. “iProximity sensors using the sub 1 

GHz radio help you to see around corners and in 

other non line of sight applications. The passive 

2D radar is good for line of sight. Both have their 

strengths. For safety the combination is also 

good in terms of redundancy.” Operators can use 

either static CAS zones, or those that bend with 

the steering directions, or zones that are 

adaptive based on a known mine map. There are 

three CAS zones - green (detection), yellow 

(warning) and red (braking). The brake procedure 

is managed by the vehicle controller (PLC) based 

on target/obstacle distance and trajectory 

information.  

UWB-based iRTT has also been extensively 

proven underground in hard and soft rock mining 

on drill rigs and feeders; but in other industries it 

has been used for very complex applications 

such as across an entire shipping container 

terminals with over 1,000 antennas and tags to 

track all personnel, vehicles and cranes with 

advanced safety features. In addition to the CAS 

aspect, it also functions as a real time 

localisation system. “It offers multiple features in 

a single system, with high accuracy 2D or 3D 

localisation. It has extremely high accuracy 

giving both distance and orientation, with fine 

control of detection zone shape and size, 

reducing false alarms in busy mining areas. It can 

also be used both underground and on surface.”    

The Level 9 ready system actually uses dual-

frequency radio - Short Distance Radio at sub 1 

GHz and UWB at 6.5 GHz. Distance calculation is 

achieved by using Angle of Arrival (AoA), Time of 

Arrival (ToA) and Time Difference of Arrival 

(TDoA). Riedel argues that this is levels above 

most of the basic PDS based systems used today 

Matrix – surface and underground solutions 
Matrix Design Group has both surface and underground CAS offerings. 

The OmniPro collision avoidance system for surface mines uses Visual 

Artificial Intelligence (Visual AI) and machine learning to enable line-of-

travel, crosswalk and blind-spot pedestrian and vehicle alerting for small- 

to medium-sized mobile equipment. Consisting of up-to-three 120° field-

of-view cameras, the OmniPro system works without personal wearable 

devices or tags. OmniPro not only “sees” and identifies people and 

hazards, alerting with visual, audible and/or tactile alerts, it also 

photographs and reports zone breaches. “OmniPro has the ability to work 

effectively without requiring tags on workers or equipment, reducing cost 

and hazards posed by lost or broken tags,” said Brian Jones, Vice 

President of Business Development. “It has also been designed to 

minimise nuisance alerts which can desensitise workers to zone 

breaches.” 

Through its Visual AI object recognition technology, OmniPro has been 

taught to identify and report on a library of “objects,” including people, 

vehicles, equipment, stop signs and pedestrian signs. The user can select 

what objects will be included and whether to integrate with the machine 

or operate as alert-only. Additionally, depending on the mine’s needs, 

OmniPro’s wireless solution can trigger a stop sign, pedestrian light, voice 

alert or crossing arm. Especially when a worker is inexperienced or tired, 

this camera system provides a safety backstop that can help prevent 

accidents. All incidents are recorded and can be reviewed to provide 

insights for additional safety training as needed. “OmniPro’s cost-effective 

and customisable solution can be adapted to match any operating 

environment through its programmable field-of-view zone grid 

configuration tool, which enables it to meet the safety requirements of 

different mines. Each system operates independently and is easy to 

install.” 

For underground mining, Matrix's IntelliZone proximity detection 

system automatically warns personnel if they are dangerously closed to 

active mobile machinery or entering an unsafe working area. It allows 

users to create customised Caution, Shutdown and Operator Zones 

around all mobile equipment. Its control system interfaces with 

machinery, providing the ability to slow down or stop a machine should 

personnel move into the zones designated around it. The system is 

intended to enhance miners’ awareness of potentially dangerous areas 

around working machinery and instil safe operating practices. 

Unlike bubble-zone systems, IntelliZone’s patented shaped-zone 

technology minimises nuisance alerts and allows long-range, through-

curtain detection, enabling increased productivity for mines. “Mines 

adopting proximity detection technology have two choices – advanced 

machine-shaped zone systems or ‘simple’ bubble zone systems,” said 

Jones. “Both generate warning and shutdown zones, but only IntelliZone 

offers reliable, proven technology that helps protect workers without 

slowing down mine production.” 

Originally introduced to the American market in 2009, it says more than 

90% of all US underground coal mines operating with proximity detection 

systems use Matrix technology. It has both MSHA and IECEx global 

certifications and is also sold in South Africa and Australia.  

The iProxmity 5G system being developed by 
indurad includes both radio and radar sensors to 
provide a highly accurate solution
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relying solely on Short Distance Radio and 1D 

“bubble” type zone ranging. It is also capable of 

reading BLE beacons and working with WiFi/LTE 

at a high level for data transmission and at a 

vehicle intervention level with CAN Bus, J1939 

(fully ISO 21815 compliant); indurad has 

successfully tested compliance with Nerospec SK 

before on the application of PDS to LP LHDs in 

South Africa.   

Adding the passive 2D iSDR radar results in a 

maximum level of robustness, especially for 

stationary objects and operator guidance of 

heavy vehicles – the radar is maintenance free 

and unaffected by dust or smoke, for example, 

unlike LiDAR. The same iSDR technology is also 

being used on xtonomy’s autonomous haulage 

system which has been applied on ADTs but also 

rigid trucks like the Cat 777G.    

The ruggedised and compact iSDR can be used 

underground with 360° measurement area 

(round scan); giving measurement of distance to 

surfaces, persons and objects. It is ideal for 

specific anti-collision scenarios of q90 m and has 

an extremely high update rate up to 4,500 

measurements per second and accuracy up to 

<10 mm depending on measured range & 

environment. It also allows rock detection for tyre 

protection reducing OPEX and downtime.  

 

Schauenburg moving to ProXYmus  
Schauenburg Systems is one of the longest 

established PDS/CAS players in South Africa. 

Underground, Schauenburg’s Collision Avoidance 

System (SCAS) offers early notifications to both 

Trackless Mining Machine (TMM) operators and 

pedestrians to eliminate the occurrence of a 

Potential Unwanted Event (PUE). Potential 

collisions are identified and communicated as 

either Level 7 (TMM operator warning), Level 8 

(TMM operator advisory) or Level 9 (TMM 

intervention). With well over 4,000 deployed 

systems, Schauenburg offers solutions for both 

surface and underground mining operations and 

is suitable for Light Delivery Vehicles (LDV), 

LOCOs and TMMs. Customers include some of 

the major South African platinum mining houses.  

It has also grown its surface offering and has 

two Surface Collision Avoidance Systems (SCAS), 

the portable Light Vehicle Basic (LVB+) system 

and the Heavy Vehicle Basic (HVB+) system. The 

LVB+ system is intended for daily visitors to 

ensure compliance prior to entering an 

operational site whereas the HVB+ system caters 

for bigger vehicles and fixed installations. The 

HVB+ complies with the ISO 21815 standard and 

is classified as a full Level 9 system. Both 

systems offer dynamic zone configurations and 3 

programmable detection zones sizes (safe, 

warning and critical zone). These zones can be 

adjusted to best fit customer needs and traffic 

management plan. Furthermore, Schauenburg’s 

dynamic detection zone algorithm complements 

the production targets of clients as Potential 

Unwanted Event (PUE) detection is a function of 

vehicle speed and eliminates the occurrence of 

false warnings and unnecessary Level 9 TMM 

intervention.  

IM spoke to Gawie Croeser, Head of Strategic 

Business Unit Intelligent Vehicle Solutions: 

“Definitely there has been a big upswing in 

underground Level 9 vehicle intervention activity 

– one of the reasons aside from the expected, but 

still not finalised, mandating of Level 9, is that 

vehicle to person or V2P represents a major day 

to day injury and fatality risk. In surface 

operations, the main risk is based on V2V or 

metal to metal collisions. The moves on surface 

are also more influenced by the potential to 

increase productivity and you could argue that in 

South Africa it will act for some surface mines as 

a precursor to installation of autonomous 

haulage.”  

Croeser added that the surface industry has 

also been slower to implement the ISO 21815 

protocol, however, which to some extent has 

been a hinderance to the PDS suppliers being 

able to progress in that market. Bell is somewhat 

of an exception, having drive by wire already 

implemented on their machines as well as being 

committed to open autonomy technology as well, 

working with Pronto AI and xtonomy.  

“The ISO 21815 protocol is still relatively new – 

if you consider the market size of South Africa 
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