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At the razor-sharp cutting edge of innova-
tion in the truck-shovel mining solutions 
space are a handful of players rolling out 
solutions that, some say, could change 
the industry.
  For example, Anglo American report-
ed a prototype H2-fueled haul truck will 
be assembled at a working mine before 
2021. If the prototype proves viable, it 
could be a game-changer and puts Anglo 
American in the catbird seat in the push 
to decarbonize the mining industry.
  When it comes to autonomous haulage, 
Volvo is bringing to market a cab-less, robot-
ic truck that can operate in a train or solo.
  When it comes to transporting shov-
els, Philippi-Hagenbuch announced a 
gargantuan lowboy trailer for toting the 
world’s biggest shovels. In size, it is a 
singularity, and the conceptual images 
almost fail to capture its enormity.
  For managing ore dilution reduction ef-
forts, increasingly proven and user-friend-
ly software solutions threaten to replace 
longtime manual systems of managing the 
grade of the ore going to the plant.

  On the subject of state-of-the-art com-
ponents, Horton introduced a low-main-
tenance variable-speed fan drive for truck 
engine cooling systems.
  In consideration of what they all offer 
in terms of production increases, cost 
savings and safety improvements, every 
one of these solutions could prove to be 
disruptive. And with sustainable mining 
a talking point among both industry crit-
ics and leaders, the timing of their re-
lease is near perfect.

H2-fueled Ultra-class Truck 
Nears Deployment
Anglo American reported a renewable H2- 
fueled, battery-powered, ultra-class haul 
truck prototype will be assembled before 
the end of the year at Mogalakwena plat-
inum group metals mine in South Africa.
  The testing and validation program 
will occur during the latter half of 2021, 
Julian Soles, head of technology develop-
ment, Anglo American, said.
  “After that, the trucks are expected to 
be deployed at other Anglo American oper-

ations, subject to rollout plans, which are 
currently being developed,” he said. “We 
have a fleet of approximately 400 trucks 
in our owned and joint venture mines that 
would benefit from the technology.”

On Schedule, Despite COVID
Everything going into those goals right 
now is reportedly on track. The major 
pieces of the project include a solar pow-
er plant, an H2 plant and fueling station, 
and the truck itself. The truck was origi-
nally a diesel unit, and over the course of 
the coming months, will be retrofitted to 
be powered by H2 fuel cells and batteries.
  “We are currently building a demon-
stration facility in South Africa, including 
a 3.5-MW electrolyzer to produce H2 on 
site, which will support the H2-electric ul-
tra-class haul truck,” Soles said.
  “We have partnered with global ener-
gy company ENGIE, who is providing the 
site-based H2 generation, storage and dis-
pensing solutions,” he said.
  Canada’s Ballard Power Systems will 
provide nine FCveloCity-HD 100-kW fuel 
cell modules.
  “The engineering and integration 
of the fuel cell and battery system is 
managed by Seattle’s First Mode. Anglo 
American administers the entire project,” 
Soles said. “Williams Advanced Engineer-
ing (WAE) will develop the high-voltage 
battery system.”
  ENGIE’s Hydrogen Business Unit is in 
charge of the H2 plant piece. Leadership at 
the company said construction efforts are 
now under way. “The earth works and civil 
works activity are performed by Anglo, and 
that has started,” said Luc Imschoot, the 
business unit’s vice president.
  “The design has been finalized, includ-
ing all safety studies, the procurements 
have advanced, and the first activity on site 
has already started at the mine, despite 
the difficult COVID situation,” he said. 
  The main equipment was delivered 
and construction will start by the end of 
the year. “Commissioning and first oper-

Futuristic Solutions Threaten Status Quo
Suppliers release crucial innovations as pressure mounts for sustainability and 
safety improvements
By Jesse Morton, Technical Writer

Engineering firms involved in creating an H2-fueled haul truck report that the project proves Anglo American is 
leading the charge in decarbonizing mining. Above, haul trucks queue at the South African mine where the 
prototype will be deployed. (Photo: Williams Advanced Engineering)
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ations could occur in the first half of next 
year,” he said.
  Ballard reported the company shipped 
the fuel cells to First Mode and was cur-
rently supporting their integration. The 
cells “have to work with the controls and 
the coolant system,” said Daljit Bawa, 
manager, business development, Ballard 
Power Systems. “We have supplied appli-
cation engineering for that.”
  WAE said the first two developed bat-
tery systems were being delivered to First 
Mode for integration into the power train 
followed by testing.
  “They can test all the communications 
on it and test the power before we ship the 
whole kit down to South Africa for integra-
tion into the haul truck,” WAE Business 
Development Manager James Hoxey said.
  WAE is manufacturing 10 150-kW 
subpacks in total. Nine will be built into 
the truck after the trials in Seattle. A ref-
erence subpack will stay with WAE for re-
mote troubleshooting.
  “We are building very rugged, automo-
tive-style batteries,” Hoxey said. “We’ve tak-
en a proven, automotive NMC chemistry.”
  “This particular technology in the 
passenger car sector has had zero fatal 
events,” he said. “It is a pouch cell and 
very robust.”
  WAE is also developing modular bat-
tery architecture. “Anglo American is 
looking at this technology for different 
vehicles,” Hoxey said.
  First Mode said it was on schedule at 
integrating the 2-MW hybrid power plant 
that will replace the diesel generator in 
the prototype truck. “Since the design 
was finalized in early 2020, First Mode 
has been busy integrating and testing 
the power module in Seattle, while si-
multaneously working to understand the 
existing truck to ensure a clean integra-
tion within existing systems,” First Mode 
President Chris Voorhees said.
  “We have created the vehicle design 
and configuration, working with outside 
vendors to supply the needed compo-
nents for the power plant,” he said. 
“We have also worked closely with Anglo 
American and ENGIE in the creation of 
safe and efficient on-site fueling infra-
structure and protocols.”

Preeminent Expertise
The engineering firms won the contracts 
with Anglo American due largely to their 
track records.

  Of the four, First Mode and WAE are 
new to the mining space.
  First Mode company literature boasts 
of successful projects in the space explo-
ration sector.
  “First Mode has worked on missions 
headed to almost every planet in the so-
lar system,” Voorhees said. “We are sup-
porting several NASA missions, including 
Mars 2020 and its Perseverance rover, as 
well as focusing our collective brainpower 
on significant problems here on Earth, in-
cluding the challenging issues of sustain-
ability for the natural resources sector.”
  As such, the company is “uniquely 
positioned to combine the best engineers 
and scientists from several industries, 
to help customers thinking about doing 
things differently,” he said. “Anglo Amer-
ican is the perfect partner for solving a 
big clean energy problem, encouraging 
changes to the status quo in renewable 
energy and natural resources.”
  WAE is also new to the mining space, 
and brings to the table deep experience in 
developing high-performing, rugged bat-
tery systems. Since 2012, WAE batteries 
have consistently won awards in Formula 
E racing. In 2018, the company won the 
Queen’s Award for Enterprise in Innova-
tion for transferring battery technology 
from the track to the road.
  “I would say we are world leaders in 
high-performance battery design and devel-
opment,” Hoxey said. “We effectively wrote 
the book for motorsport battery safety.”
  Ballard has extensive experience in 
application engineering, systems and 
components design, and product devel-
opment for H2 fuel cell systems for an ar-
ray of equipment types, to include buses, 
trains and trucks. “Our technology has 
powered buses and trucks for more than 

50 million kilometers of on-road experi-
ence to date,” Bawa said.
  Previously, the company developed 
60-kW H2 fuel cells for trucks for an un-
derground mine in South Africa, he said. 
“Thus far, those trucks have operated for 
about 1.5 years underground with abso-
lutely no problem.”
  ENGIE, which signed a joint devel-
opment agreement with Anglo American 
in July 2019, has been in the gas and 
energy industry for more than 150 years. 
In H1 2020 alone, it made headlines 
for developing a fueling solution for a 
H2-electric passenger train prototype in 
the Netherlands, and for its role in the 
launch of the Chambery H2 fueling station 
in France, the first of the 20 stations for 
the Zero Emissions Valley Project. In late 
July, it joined Mining3, a mining innova-
tion research organization.
  “We are bringing all that into a solu-
tion with our engineering and construc-
tion expertise,” Imschoot said.
  Providing electricity and services to 
mines around the world for two decades, 
ENGIE is not new to the mining space, 
and currently serves on a handful of in-
novation projects. Those include one that 
is developing a new powertrain for mining 
vehicles to run on renewable H2 instead of 
diesel, and one that is creating low-car-
bon feedstock for blasting products for 
mines in Chile. “H2 is a crucial product for 
them,” Imschoot said. “We are also devel-
oping a scaling-up strategy with them.”

Challenges and Solutions
While each engineering firm is uniquely 
qualified for the job, the project is not 
without its challenges.
  For WAE, one of the biggest challeng-
es has been scaling up.

According to engineers involved in the project, the race to decarbonize mining is at a turning point with the potential 
Q4 2020 deployment of a prototype battery-powered haul truck fueled by sustainably generated H2 at the above 
Anglo American mine in South Africa. (Photo: Williams Advanced Engineering)
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  “This is the first time we have had to 
consider the vibration profile, a 320-ton 
truck moving up and down on rugged ter-
rain,” Hoxey said. “It is a very different 
frequency, where the vibration is con-
cerned. Secondly, just the actual event of 
50- to 70-metric-ton (mt) loads of earth 
hitting [the truck’s tray] is quite unique.”
  To understand the implications of that, 
WAE engineers modeled the work routine 
of an ultra-class haul truck. “The team 
has been able to use some lateral thinking 
and put some logic into that model, which 
has proven to be accurate,” Hoxey said.
  “I think that accurately modeling what 
a lap of the mine looks like has been a 
real achievement,” he said. “Once we 
actually understood how a mining truck 
behaves on a given day, we were then able 
to take that information and go into quite 

a bit of detail of how not to have an over-
sized or undersized battery pack.”
  For Ballard, the primary hurdles have 
been synching eight fuel cell modules to 
run in parallel and then packaging the 
solution to fit the truck, Bawa said.
  “A lot of changes had to be done on 
the fly,” he said. “We’ve done a lot of 
tweaking, some changes to the fuel cell 
connectors so that everything would fit in 
well and then everything would work in 
parallel and safely, because electrical iso-
lation is a challenge.” Solutions included 
changing the materials used for the con-
nectors to improve isolation resistance.
  First Mode reported that the biggest 
challenge is successfully integrating sev-
eral new technologies into an existing 
mobile platform. That requires “a signifi-
cant effort in the best of times,” Voorhees 

said. “Our team and partners on this proj-
ect are global, so the current pandemic 
represents a unique challenge in how to 
successfully bring together and deploy a 
system like this for the first time.”
  With prior experience engineering, 
constructing and maintaining energy as-
sets, the project with Anglo American was 
not novel to ENGIE, but did pose some 
challenges, Imschoot said.
  “At the project level, certainly safety 
has been considered from the start of the 
project as a primary block of work,” he 
said. “Obviously that included some par-
ticularities of the site, which are related 
to dust and external high temperatures 
during the summer.”

Future Deliverables, Opportunities
For ENGIE, the project presents another 
opportunity to further expand its knowl-
edge of the mining ecosystem. That 
knowledge is indispensable as the com-
pany aspires to play a larger role in decar-
bonizing the industry.
  “The end game for us is really to go for 
the scale-up,” and develop solutions for 
“the entire value chain, from the suppli-
er up to the client,” Imschoot said. “Why 
not also go beyond the mines?”
  Examples include “H2 solutions for the 
industry, heavy-duty mobility and eventu-
ally energy supply,” he said. “We consider 
the total energy cost and the new ways 
we can reduce it with ENGIE’s hub strat-
egy,” which envisions mass production of 
renewable H2 for multiple usages central-
ized in one location.
  For WAE, the project presents the op-
portunity to advance its relationship with 
Anglo American, Hoxey said. The engineer-
ing firm hopes to play a key role in helping 
the miner become carbon neutral by 2030.
  “Anglo American has a fleet of 400 
haul trucks, and there are various other ve-
hicles that will have to be decarbonized,” 
Hoxey said. “We want to be with them on 
that journey, and, based on what we see in 
the industry, we think that the 2030 dead-
line is the most aggressive in the industry.”
  Voorhees said for First Mode integra-
tion and testing, including on site at Mo-
galakwena, will run into early 2021. The 
project presents an opportunity for the firm 
to gain further expertise in renewables. 
“We love the challenge of problems that 
haven’t been solved before,” he said.
  Ballard reported that, after supporting 
the commissioning of the truck, it hopes to 

Cab-less Electric Hauler
Prototypes of Volvo Construction Equip-
ment’s electric cab-less 15-ton auton-
omous hauler, the TA15, are currently 
being tested in a quarry in Gothenburg, 
Sweden, before near-future field trials of 
commercial units with partner customers 
elsewhere, the company reported.
  The battery-powered hauler, which 
is designed to operate in a train forma-
tion, recently won the prestigious Red 
Dot Product Design Award 2020 for high 
design quality. Leadership at the new-
ly created Volvo Autonomous Solutions 
(VAS) said the award proved the unit is a 
world-class design “at the cutting edge of 
autonomous vehicle technology.”
  Uwe Mueller, program manager, com-
mercial solutions, VAS, said the hauler 

is effectively peerless. “To our knowl-
edge, there is no comparable solution on 
the market today,” he said. “Our unique 
combination of electrification, machine 
downsizing and automation distinguishes 
us from the competition.”
  Company literature said the unit “is 
designed to disrupt today’s off-road haul-
ing.” It runs on a battery-electric drive-
train based on shared tech from Volvo 
Group. “The automation system uses 
GPS, Lidar, Radar and multiple sensors,” 
VAS reported.
  The design is based on the predeces-
sor HX02 cab-less hauler. The TA15 is 
part of VAS’s TARA autonomous transport 
solution that has operator-less machines 
following each other caravan-style. The 
hauler can also operate singly.
  VAS launched in January to develop, 
commercialize and sell equipment using 
TARA and other transport solutions.
  That VAS is now developing the TA15 
means it is nearing commercial release. 
“The target is to have the first commer-
cial solutions installed at our customers 
in near future,” Mueller said.
  Like the HX02, the primary benefits 
of the TA15 are reduced emissions and 
increased work site safety. “It’s about 
process efficiency for a defined-use case, 
reduction of emissions like CO2, particu-
lates and noise through electrification, as 
well as increased safety by taking people 
out of potentially hazardous work environ-
ments,” Mueller said.

With Volvo’s cab-less TA15 truck being trialed at multiple 
locations, the company is bringing to market its TARA 
advanced transport solutions. (Photo: Volvo Construction 
Equipment)
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expand its footprint in the mining equip-
ment space. “This is going to be a great 
market for us to expand into,” Bawa said.
  After the prototype truck proves via-
ble, other miners will look to adopt simi-
lar solutions, he said.
  “As Anglo has realized, using diesel is 
becoming more and more expensive,” he 
said. “They see that the production of hy-
drogen on site is the best way. They can 
control the supply chain and the pricing of 
the H2, and they will gain the efficiencies of 
operating on fuel cells instead of diesel.”
  Ultimately, the project is one piece of 
Anglo American’s sustainable mining ini-
tiative, FutureSmart Mining, Soles said.
  “This truck forms part of a project 
where we analyzed our mine site power 
requirements, applied a unique decision 
process on how we look at renewable 
energy systems and their benefits, and 
came up with a mix that allows us to be 
carbon neutral and have a very different 
footprint,” he said. “Our large trucks cur-
rently account for 70%-80% of diesel 
consumption on-site.”
  The project cannot help but “have 
a significant impact on the industry, at 
large,” Soles said.
  The truck is the sort of “step-change 
innovation that will transform the nature 
of mining,” he said. FutureSmart Mining 
innovations will positively affect “our physi-
cal and societal footprint” and help to ush-
er in “a world where mines are integrated, 
automated, carbon neutral and waterless.”

FrontRunner AHS Moves 
3 Billion Metric Tons
Komatsu reported that more than 3 bil-
lion mt of material have been moved by 
equipment using its FrontRunner Autono-
mous Haulage System (AHS).
  Komatsu said the incredible milestone 
shows the system is now mainstream 
technology, truly viable, and has the full 
confidence of customers for its predict-
ability and reliability.
  “FrontRunner is now in its third genera-
tion and features marked improvements in 
functionality, precision, fleet size, adapt-
ability to complex mine sites, average 
speed, and usability for equipment opera-
tors and system users,” said Martin Cavas-
sa, business development manager, AHS, 
Komatsu. “Because of these improve-
ments, the application and value case is 
more easily recognized in a much shorter 
time with a higher level of confidence.”

  Cost savings offered by the system 
have proven to be substantial, he said. 
“Customers are indicating up to a 15% 
increase in average major component life, 
and up to 40% increase in tire life.”
  In addition to attaining the new mile-
stone, the system has been successfully 
used in efforts to improve safety. “First 
and foremost, it is getting workers out of 
harm’s way and up-skilling those workers 
into technology supporting roles that add 
even greater value to the mine’s opera-
tions,” Cavassa said.
  “The highly granular data that the 
FrontRunner system generates is contin-
ually analyzed for events and trends that 
are influencing system enhancements 
to improve safety,” he said. “Intrinsic 
to the FrontRunner system are several 
layers of safety that drive a high level 
of compliance that translates to stricter 
adherence to processes and procedures 
defined by the system.”
  For example, this year, the system has 
proven to be “a valuable resource to help 
our customers mitigate risks associated 
with the global COVID-19 pandemic,” 
Toshio Kurokawa, general manager, mar-
keting, mining, Komatsu, said.
  Currently, the system is on 11 sites on 
three continents. Those sites include cop-
per, iron ore, oil sands and coal mines.
  By fiscal year 2020 Q2, it was installed 
in 251 trucks, Komatsu reported. An ad-
ditional 100 were set to be upgraded with 
AHS retrofit kits before the end of the year.

Lowboy Trailer for World’s 
Biggest Shovels
Philippi-Hagenbuch (PHIL) announced 
the PHIL Ultra-Class Lowboy Trailer, gar-

gantuan trailers designed to haul some of 
the biggest machines on the planet.
  PHIL leadership described the unit, 
which can be designed to move a shovel 
weighing up to 2,000 tons, as a bridge on 
wheels. “The capacity will be decided by 
the client’s hauling needs,” Josh Swank, 
vice president of sales and marketing, 
PHIL, said. “PHIL engineers will then 
create a trailer with the support neces-
sary to transport the weight of the largest 
piece of equipment being hauled.”
  The trailer was conceptualized as a 
niche solution. “There are a number of low-
boy trailer manufacturers around the world 
that have done a great job building trailers, 
up to 400 tons in capacity,” Swank said.
  “However, an ultra-class solution was 
needed to transport larger shovels,” he 
said. “Radically different thinking was re-
quired to accommodate such a haul and we 
were the ones that focused on that need.”
  And the need was apparent. For ex-
ample, a gigantic trailer could be used 
to move the shovel to a centralized lo-
cation to speed up repair work. “Shovels 
can now be transported closer to mainte-
nance facilities for optimal maintenance 
efficiency,” Swank said.
  “When shovels go down in the field, 
it can take crews significant amounts of 
time to travel back and forth between the 
shop and the shovel in order to diagnose 
the problem and get the proper tools and 
replacement parts,” he said. “Along with 
this time-consuming process, workers 
that are out of sight are often out of mind, 
which can result in inefficiencies and un-
necessary downtime.”
  An ultra-class trailer could also be 
used to regularly move a shovel from pit 

An artist’s rendering of Philippi-Hagenbuch’s lowboy that has been designed to allow a miner to cart a shovel from 
one operating area to another with limited disruption and minimal wear on the shovel. (Photo: PHIL)
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to pit without creating wear and tear on 
the shovel itself.
  “When mines have multiple pits and 
fewer shovels than pits, moving the shov-
els from one location to another causes 
degradation to their running gear, result-
ing in replacement costs of up to $1.5 
million per shovel,” Swank said.
  Tramming a shovel can contribute to 
the need to replace the undercarriage 
every two to three years, he said. Using 
an ultra-class trailer could double the 

undercarriage life and result in savings 
across a fleet.
  For several reasons, the PHIL Ul-
tra-Class Lowboy Trailer started out as a 
blank-sheet design. “Because our solu-
tion is focused on sizes that range from 
hauling 400 to 2,000 tons of equipment, 
we did not start with a preconceived idea 
of what has been done previously to haul 
100 tons of equipment,” Swank said. 
“That simply won’t work.”
  Innovative, unique thinking was re-
quired, he said. For starters, the stresses 
are completely different.
  “How you attach the trailer to the 
chassis and how you load the trailer is 
different,” Swank said.
  The resulting design provides “an in-
credibly stable and tight integration of 
the trailer with the chassis,” he said.
  During loading and unloading, the 
trailer is not disconnected from the 
chassis. “With our rear-loading solu-
tion, the truck and trailer simply pull 
up next to the piece of equipment to be 
transported, which then drives up onto 
the trailer deck from the rear,” he said. 
“Hydraulic ramps raise, the axles swing 

back into place, the trailer deck rises 
and then the truck is able to drive off to 
its destination.”
  The axles use running gear made by 
Caterpillar and use Cat’s long-proven oil-
cooled braking system.

FMS Reduces Dilution, 
Improves Outcomes
Modular Mining Systems released a case 
study from an open-pit nickel mine in 
Brazil that showed limited implementa-
tion of DISPATCH Fleet Management Sys-
tem (FMS) and ProVision High-precision 
Machine Guidance resulted in a 2.2% 
reduction in ore dilution.
  On several machines, the systems re-
placed existing solutions and helped the 
miner optimize material blending practic-
es and improve operator accuracy.
  Leadership at Modular Mining said, 
additionally, the FMS helped increase 
truck productivity by more than 2% and 
utilization by more than 5%.
  “Modular Mining’s personnel and 
technologies came together to provide the 
total solution to meet the mine’s needs,” 
the company reported.

Above, Modular Mining’s ProVision delineates grade 
as layers and helps an operator reduce under-digging 
and over-digging. The result is reduced dilution. 
(Image: Modular Mining)
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  The mine needed solutions to help 
reduce over- and under-digging due to 
operator errors in interpreting limits of 
dig zones. The challenges were more pro-
nounced at night and in bad weather.
  “The mine’s shovel operators were un-
knowingly digging outside their dig bound-
aries, which diluted the mine’s ore output 
by 15% on average and resulted in high ele-
ment variances,” Modular Mining reported.
  Previously, the mine manually man-
aged blending of multiple temporary 
stockpiles. Human error at that task was 
known to also ratchet up dilution.
  The miner and Modular Mining part-
nered to deploy DISPATCH and the 
Blending and Dynamic Material Inven-
tory Reporting Modules to a dozen haul 
trucks. With the blending module, the 
FMS “considers crusher blend constraints 
and automatically assigns trucks directly 
to a crusher or specific stockpile to meet 
those constraints,” Modular Mining re-
ported. The inventory module tracks ma-
terial at various locations, tracks grades, 
and reconciles estimates against actual 
material amounts in every load.
  Two backhoes were equipped with 
ProVision and the Bucket Positioning Sys-
tem (BPS). ProVision integrates with DIS-
PATCH and uses high-precision data from 
satellites (GNSS) to guide operators at po-
sitioning shovels, down to the centimeter. 
BPS offers data on boom, stick and bucket 
movements to help operators dig more pre-
cisely. “Together, the ProVision system and 
BPS help miners ensure correct material 
grades are dug and loaded more accurate-
ly, efficiently and safely than staking meth-
ods can,” Modular Mining reported.
  If, after the limited deployment, dilu-
tion was reduced by 1% or more, Modular 
Mining would be tapped to equip the rest 
of the fleet.
  From the outset, Modular Mining 
worked closely with the miner to gain sol-
id understanding of the operations and 
processes in place at the mine.
  A deployment team evaluated the site 
for network capability, GPS availability 
and other requirements. The mine was 
well-equipped to adopt the solutions, 
Giovanni Gambogi, sales manager, Brazil, 
Modular Mining, said. “The mine’s exist-
ing network facilitated a smooth deploy-
ment and transition from the incumbent 
FMS to the DISPATCH FMS,” he said.
  DISPATCH and ProVision were in-
stalled simultaneously. “Installation it-

self also requires system configuration 
to meet the mine’s specific needs, which 
the Modular Mining team conducted for 
both the DISPATCH and ProVision appli-
cations,” Gambogi said.
  A mobile computer, the PTX-C, was 
installed in the cab of each piece of 
equipment.
  “The PTX-C is Modular Mining’s lat-
est mobile computing platform and fea-
tures a full-color touch screen running 

an intuitive mobile UI,” Gambogi said. 
“Operators use the PTX-C to conduct 
several activities, including logging in, 
receiving tasks, changing equipment 
status, receiving alarms, completing 
prestart checklists, monitoring load and 
dump counts, selecting digging materi-
al, and sending and receiving messages 
from the dispatcher.”
  Hardware also includes GPS antennas 
and receivers.
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  Software includes the DISPATCH core 
and optional modules, and, for the trucks, 
the Blending and the Inventory Manage-
ment modules.
  The back office gets software for dis-
patcher and other capabilities, such as 
reporting. “It integrates with Microsoft’s 
Active Directory authentication infra-
structure to simplify configuration and 
administration,” Gambogi said.
  ProVision requires the same hardware 
as DISPATCH. It also requires a ground 
station to support the GNSS receiver on 
each backhoe.
  “The ground station provides reference 
measurements for the entire fleet over the 
radio network infrastructure covering the 
mine,” Gambogi said. “To provide accura-
cy and reliability even under challenging 
conditions, the mobile GNSS receiver and 
ground station are multi-constellation ca-
pable, including GPS, GLONASS, Galileo 
and BeiDou.”
  BPS, which is supported by Pro-
Vision, uses sensors on the backhoe’s 
boom, stick and bucket. “These sensors 
create 3D block models that help op-
erators improve their digging accuracy 

even more,” Gambogi said. “The sen-
sors determine the backhoe’s current 
bucket position based on intermediate 
positions and inclination of the boom, 
stick, and bucket.”
  Installation was followed with a train-
ing regime.
  “After installation, the team thor-
oughly trained operators, dispatchers and 
other end users to ensure understanding 
of system functionality and to increase 
operator buy-in of technology,” Gambogi 
said. “Since the initial project phase was 
completed prior to the global outbreak of 
COVID-19, all training was conducted in 
person, in a classroom, in-seat, in-cab 
and train-the-trainer lessons.”
  After training, Modular Mining person-
nel shadowed dispatchers and operators 
to help with developing best practices.
  The benefits offered by the systems 
presented almost instantly. “Since the 
ProVision system displays real-time prog-
ress line and delineated materials direct-
ly on the mobile computer, both day and 
night-shift operators benefitted from the 
system,” Gambogi said. “By relying on 
the ProVision machine guidance technol-

ogy to guide them to the correct dig limits 
regardless of weather or time of day, the 
mine was able to eliminate their manual 
staking process.”
  The results include improved back-
hoe operator performance and confi-
dence, improved materials blending 
outcomes, reduced materials rehan-
dling, and improved safety. The 2.2% 
decrease in dilution translated to a 
1.1% decrease in nickel loss, Modular 
Mining reported.
  Based on the results from the limited 
deployment, Modular Mining estimated, 
after a full deployment, the miner could 
add up to 440 tons of high-grade materi-
al output to its annual average total pro-
duction. “Using a conservative price, this 
increased high-grade material represents 
a potential increase in revenue of $5.7 
million per year,” according to miner esti-
mates, Modular Mining said.
  Which means Modular Mining is 
now in the process of equipping the 
entire fleet with its solutions, Gambogi 
said. “The expansion to the full fleet of 
trucks, loading equipment and dozers is 
under way.”

www.normet.com
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Payload Monitoring Ups 
Visibility, Outcomes
MineWare introduced the Material Classi-
fication module for Argus Shovel Monitor, 
an OEM-agnostic payload monitoring and 
machine health software system.
  The new module offers shovel operators 
and other mine site personnel increased ore 
visibility and classification, and information 
on the movement of material on site.
  It uses an uploaded geological block 
model, and it integrates with a mine’s 
third-party fleet management system 
(FMS) to generate bucket-by-bucket 
fill and position data. It offers real-time 
tracking of each bucket, into each truck, 
via the FMS.
  That information is invaluable to an op-
eration, said MineWare CEO Jason Fisher.
  “By understanding what you are dig-
ging or are about to dig in real time not 
only improves the load and haul process, 
it also assists planning and processing 
practices up- and downstream,” he said. 
“This information helps with site plan-
ning and reconciliation practices, and re-
duces losses or contamination in trucking 
misdirection and stockpiles.”

  The list of benefits offered is topped 
by the savings that result when trucking 
misdirection is reduced. “Miners need 
accurate, reliable information about 
the material being handled as it moves 
through the value chain, from pit to 
plant,” Fisher said. “The misallocation 
of even a single bucket of high-grade ore 
can lead to significant monetary losses.”
  The module helps with loading decision 
making. That can lead to optimal operator 
performance and machine efficiency.
  Precise bucket position and ore classifi-
cation information is organized and present-
ed as an overlay on the operator screen. The 
viewing options include material statistics, 
mine plan and override. This helps the op-
erator to see exactly what they are digging.
  It gives “site-wide material visibility 
using material plan profiling, layered over 
the mine’s design and map,” Fisher said. 
“It removes subjectivity when interpreting 
boundaries.”
  The module also offers geologists, sur-
veyors and reconciliation engineers easy 
access to more accurate data on what 
and how material has been distributed 
on-site, MineWare reported. Detailed 

material compliance reports can help in 
meeting legal reporting obligations.
  Field results show the ability of the 
module to help reduce errors that stem 
from ore misclassification.
  “A key challenge for miners is the 
ability to effectively distinguish the sep-
aration of ore and waste materials on 
complex or blended mine sites,” Fisher 
said. “This may be between high- and 
low-grade ore, or carb-shale and coal,” he 
said. “Argus’ Material Classification tech-
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nology not only addresses this challenge, 
but also enables mines to save poten-
tially millions of dollars by reducing the 
amount of lost or contaminated ore that 
could go unrecognized without it.”
  For example, for a customer with six 
shovels, the module repeatedly prevented 
the misrouting of waste. “The site was ex-
periencing issues with operators forgetting 
to change block model IDs when switch-
ing from mining high-grade to low-grade 
ore and waste material,” Fisher said.
  “On just one occasion, this issue re-
sulted in over 9,000 tons (8,165 mt) of 
waste being sent to the incorrect stock-
pile,” he said. “Almost all of the material 
needed to be rehandled as contaminated, 
losing roughly 12,000 tons (10,866 mt).”
  Such is “not uncommon,” Fisher said, 
and can result in significant financial losses. 
“MineWare’s Material Classification module 
can assist in eliminating this issue.”
  The customer adopted the Material 
Classification technology, and integrated 
it with the site’s FMS. “The site is now 
capable of understanding, in real time, 
what material is in each truck as it leaves 
the dig face,” Fisher said.

  “This means they can redirect or divert 
trucks with any out-of-spec material before 
it reaches the crusher,” he said. And the 
mine was able to extract more value by ac-
curately splitting stockpiles by grade.
  “The module delivered a solid return 
on investment by eliminating incorrect 
material recording per truck,” Fisher said. 
Ultimately, “the customer was able to 
completely eliminate their terrain solution, 
resulting in significant cost savings.”
  The module can be deployed to any 
new or existing Argus Shovel Monitoring 
system. Argus Machine Guidance must 
be in place prior to deploying the module.
  It can be deployed at both hard rock 
and soft rock mines. For example, “Argus 
Material Classification is currently de-
ployed in a U.S. gold mine, an Australian 
coal mine, and a South American copper 
mine,” Fisher said.
  MineWare reported it is developing the 
module to include the ability to upload 
specific rock densities. The upgrade will 
help an “operator determine whether a 
truck is volume or tonnage constrained,” 
and will be available late this year or next 
year, Fisher said.

  The module advances MineWare’s 
mission to make mining more effective, 
productive and sustainable by sharing re-
al-time, actionable information between 
systems, people and processes, he said.
  “We do this by leveraging open and in-
teroperable platforms,” Fisher said. “By 
introducing the Material Classification 
module to our Argus monitoring system, 
we are enabling mines to take that next 
step in optimizing the value chain.”

Variable-speed Fan Drive 
Saves Fuel, Power
Horton unveiled the RCV2000, a vari-
able-speed fan drive for haul trucks 
and excavators. The drive is a closed 
system, has 80% fewer parts than con-
ventional fan drives, and is designed to 
lower fuel consumption, decrease nose 
and improve engine performance. It is 
standard on some Komatsu 830E-5 and 
930E-5 trucks.
  Using viscous technology, the drive’s 
control system communicates with the 
vehicle’s ECM to turn the engine fan only 
as fast as is necessary, according to Blake 
Harris, product manager, off-highway, 
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Horton. That means it reduces power go-
ing into the cooling system.
  “The RCV2000’s closed-loop control 
strategy is self-contained, and when con-
nected to the engine’s CAN bus, provides 
precise fan control and lower ‘off’ fan speeds, 
which reduces overall fuel consumption and 
parasitic power loss in the system,” he said. 
“This efficiency gain allows for more pow-
er to be allocated toward more value-added 
systems like driving the wheels, which can 
increase the truck’s speed, and, thus, the 
time it takes to make a run at the mine.”
  Compared to conventional fan drive 
systems, the RCV2000 employs fewer 
parts, which speeds installation, increases 
reliability, reduces maintenance, and fur-
ther contributes to engine performance.
  Traditional fan drives are regulated 
by an external solenoid valve, “which is 
a common failure point, depending on 
the application and environment,” Harris 
said. “With the RCV, the internal valve 
that regulates the fluid flow and subse-
quent torque transfer is not considered a 
wear part or failure mode.”
  Traditional fan drives typically use en-
gine oil or hydraulic oil from the vehicle. 

That adds “complexity and weight to the 
system,” Harris said. “The Horton RCV’s 
viscous silicon oil is completely internal 
to the clutch and isolated from other sys-
tems on the truck.”
  The drive is the product of more than 
a decade of R&D. After market accep-
tance of the HTEC fan, released in 2015, 
the company invested more resources 
in researching solutions for the mining 
space. It prioritized development of the 
RCV2000 shortly thereafter.
  “We added on to our headquarters by 
building a separate R&D facility, featur-
ing multiple test cells dedicated to rep-
licating mining conditions,” Harris said. 
The cells are equipped with “a shaker” 
that abuses rotating assemblies with 96-
in. fans for reliability testing.
  “By 2017, we had completed the ma-
jority of our field testing and finalized the 
remaining design iterations to bring this 
product to production,” he said. “This year, 
we launched production with Komatsu.”
  The drive is supported by an internal 
bracket bolted to the engine and driven by 
a belt from the crankshaft. “The drive en-
capsulates less overall space than similar 

products and does not use any hoses or 
external solenoid valves,” Harris said.
  It requires the Di+ controller, which 
standard on Komatsu 830E and 930E 
trucks. “If the equipment is not already 
equipped with the Di+ controller, that’s 
not an issue,” Harris said.
  The drive system can be paired with 
the company’s HTEC composite fans that 
are described as impervious to corrosion.
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Horton’s RCV2000, a variable speed fan drive, described 
as a closed system, powers the fan only as much as 
is necessary, saving fuel and improving equipment 
performance. (Photo: Horton)
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