
T
hinking outside the box is very much part 

of mining today, as companies look to get 

a competitive advantage by introducing 

technologies that are either completely new, 

have been applied on a small scale before but 

never perfected, or have been applied in a 

particular niche in mining but have applicability 

in other mining situations. And mining rail and 

rail mounted transport is no exception. 

In terms of new technology, one area where 

there have been really interesting developments 

is in the application of monorail systems to hard 

rock metallic mining. In April, Torex Gold said 

that field trials were underway for the first piece 

of equipment for its proprietary Muckahi mining 

system at its ELG gold mine in Mexico. The first 

tunnelling blast of the field trials was taken on 

March 26th. The round was 

successfully drilled from a 

monorail mounted 

Muckahi jumbo drill. Two 

additional blasts have 

subsequently been 

successfully completed. 

The second piece of 

equipment, the Muckahi 

service platform, is 

expected to be in service 

in the second quarter. 

The team is aiming at 

completing the field trials in 2019. The goal is to 

demonstrate the Muckahi mining system 

capabilities over the full development cycle for 

tunnelling, including on a minus 30-degree 

gradient, and to demonstrate the capability of 

the system to lower costs in long hole open 

stope mining. For full production using Muckahi 

Torex is looking approximately the second 

quarter of 2023 for the completion of 

development and testing. 

Torex states that the proposed application of 

a monorail system for underground 

transportation for mine development and 

production mining is unique to underground 

hard rock mining, though there are existing 

underground hard rock mines that use a 

monorail system for transportation of 

materials 

and equipment. Muckahi is an alternative to 

established underground mining processes and 

uses a one-boom jumbo, service platform, 

mucking machine and tramming conveyor, all on 

monorail. The key expected benefits are 

continuous muck handling system and the 

elimination of re-handle and storage; all-electric 

operation and significant reduction in 

ventilation requirements; the ability to travel on 

±30° (58%) slope and major reduction in both 

permanent and 

operating 

development; 

and the ability 

for bi-direction 

travel in 4m x 

4m tunnel. 

Moving on to operations in 

metallic mining that have already used 

monorails for materials transport, SMT Scharf’s 

Electric Monorail Transport System (EMTS) has 

already been deployed at AngloGold Ashanti’s 

Mponeng gold mine in South Africa and at a 

platinum operation, also in South Africa, where 

four trains have been deployed in a twin incline 

development over a total length of 2,600 m. Two 

other declines on other shafts are also currently 
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SMT Scharf says that its Electric Monorail 
Transport System (EMTS) has wide application 
in hard rock metallic mining both ultra deep 
and shallow

Torex Gold said in April that field trials were 
underway for the first piece of equipment for its 
proprietary Muckahi mining system at its ELG 
gold mine in Mexico



equipped with monorail systems at the mine. 

Monorail systems are best suited to narrow vein 

metallic operations up to about 4,000 t of daily 

production. SMT Scharf says that their real 

benefit is seen in steep and changing gradients 

as they can offer speeds of up to 3.5 m/s and can 

transport loads of up to 30 t per trip on inclines 

up to 24 degrees or 35 degrees with a special 

gear-wheel application all in a smaller 3 m x 3 m 

excavation, so allowing steeper and cheaper and 

faster access to the ore. The company says the 

system is also designed to negotiate sharp 

horizontal curves of down to 4 m and vertical 

curves of 10 m. Derailments are described as 

virtually impossible due to a specially designed I-

beam rail and sliding being prevented by a highly 

efficient dynamic active brake system which 

allows the motors to become generators and 

feed nearly a third of the power required for the 

monorail back to the electrical system. Of course 

this also means lower ventilation cost as braking 

energy is not lost as waste heat emissions. SMT 

Scharf says no special floor preparation is 

needed and that they can be easily integrated 

into already existing systems. Given all these 

attributes, monorails are especially suited to 

solving the problems of very deep underground 

mining in larger mines as in South Africa but the 

EMTS also has potential in shallow deposits as 

well particularly for smaller high grade operations. 

Monorail shield moves in Chinese coal 
Back to the more conventional application of 

monorails in coal mining, SDIC Xinji Group’s KZD 

coal mine is located in Anhui Province, China. The 

construction was officially started in July 2007 

with designed annual output of 5-8 Mt, so a 

large-scale coal mine. There are 10 mineable coal 

seams in the mine and the average thickness is 

about 27.66 m. Total reserves of 730 Mt mean 

there is potential for more than 100 years 

production. KZD mine purchased a monorail 

transport system from SMT Scharf with a 2 km 

rail system from transit hub to working face 

underground. The efficiency of material 

transportation and excavation process has been 

significantly improved after the introduction of 

the monorail system. In April 2016, the entire set 

of hydraulic shield supports each weighing 48 t 

were transferred successfully and installed at 

working face #121303 by means of the system 

from SMT Scharf. 

The model ZZ13000/27/60D hydraulic shield 

supports are applied in the working face. The full 

transport route was 1,400 m with a maximum 

inclination of 18 degrees over 300 m. The shield 

supports would have had to be dismantled in 

pieces if transported by the old method, and 

relay transport would have been required 

among a number of single ropes and endless 

winches. The system is complicated with low 

efficiency   

The SMT Scharf monorail model DZ2200 

3+2+3 locomotive with SLG4.5（16 t）lifting 

beam is now used to carry separate parts and a 

Z2200 3+2+5 locomotive with SLG16.5 (50 t) 

heavy lifting beam to transport entire supports. 

From mid April to mid June 2016, 198 units of 

shield supports were transported completely 

with an average of three units per day. 

One unit of DZ2200 with configuration 3+2+3 

is used in the inclined roadway with 0.49 m/s in 

the range of 300 m at 18 degrees and the running 

time is 10 minutes. Most of the rest of the 

roadway is below 18 degrees. The average 

inclination is set at 11 degrees for 1,100 m. The 

locomotive can run at 0.7 m/s. The total length of 

the roadway is 1400 meters, which takes about 

26 minutes. The return time is about 20 minutes 

at 1.1 m/s due to empty load and downhill. 

Overall transportation time is about 60 minutes, 

and only two workers are needed for lifting and 

driving. 

Using a less efficient winch mode of 

transportation the equipment needs to be shifted 

four times, which takes three hours and 20 

workers with higher risk. It only takes 1.5 hours 

and one time load shifting using monorail system 

and a maximum of five workers per shift. 

NMT and SCHALKE drive innovation 
In December 2018, Nordic Minesteel 

Technologies Inc (NMT), specialists in horizontal 

and vertical solutions for mining, announced the 

acquisition of all rolling stock assets of Schalker 

Eisenhütte Maschinenfabrik GmbH including all 

intellectual property rights, from Germany’s 

Eickhoff. The announcement said NMT’s German 

subsidiary, Schalke Locomotives GmbH, “will 

continue with the 146 year old locomotive history 

of the brand SCHALKE. The acquisition, 

transitioning over the next few months, will 
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enable NMT to combine German and Canadian 

innovation to the mining industry and expand its 

market to industrial and urban transportation.” 

“We have been integrating our equipment with 

Schalker Eisenhütte Maschinenfabrik GmbH 

since 2012, on projects from Sweden to 

Indonesia, and have been the North American 

representative for them since 2014. Acquiring 

SCHALKE assets will enhance NMT’s ability to 

provide a ‘one stop shop’ to our customers for 

reliable, continuous, automated rail haulage 

systems,” Richard DeRuiter, Vice President – 

Business Development, NMT said at the time. In 

addition to the assets acquired, many of the 

employees of Schalker Eisenhütte 

Maschinenfabrik GmbH have been transferred to 

NMT’s Schalke Locomotives GmbH, where NMT 

says they will continue to work with SCHALKE’s 

legacy and reputation for quality workmanship in 

the locomotives they engineer and sell.  

Anglo Platinum pushing the 
boundaries with LOHC technology 
Back in 2011, a collaboration between Vehicle 

Projects, Trident South Africa, and Battery 

Electric was announced, which led to fuel cell 

locomotives being built and operated at Anglo 

American Platinum’s mines. The fuel cell powered 

locomotive presented in 2011 was based on 

metal hydrate technology. Anglo had two 

locomotives that ran for a year – half of this 

period in full production – at Amandelbult mine. 

Anglo told IM that there were several 

shortcomings with the technology, related to 

heat and inefficient gas generation, which was 

unacceptable for underground application. “The 

metal hydrate technology did work, but the 

vibration and weight of the product, as well as 

the time it took to refuel, motivated development 

of a safer alternative that was quicker to refuel.” 

In 2014 Anglo moved to liquid organic 

hydrogen carrier (LOHC) technology, a fuel liquid 

technology that is much safer to use at 

atmospheric pressure. “It is an oil product that is 

loaded with hydrogen, which is then released 

through a reactor from the oil before it enters the 

fuel cell. In short, it is a battery extender – the 
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ModuTrac is a trademark and stands for 
“modular traction systems.” It means that 
SCHALKE’s technology, now part of NMT, 
allows operators to exchange the power 
sources of locomotives in a very short time, 
such as from diesel to battery 



fuel cell charges the battery to power the loco. 

LOHC is liquid fuelling at atmospheric pressure 

that is much safer to use underground. The plan 

is to commercialise this system as soon as we 

have a stable, proven product.”  

 One LOHC powered loco is in the production 

test trial phase at the moment. The fuel cell unit 

is manufactured by Hydrogetics and Anglo 

American Platinum and is not commercially 

available. Anglo told IM that it is in the material 

development and production stage of 

development. 

The fuel cell locos perform at the same level 

as the battery units, but the ‘charge’ lasts 3 to 4 

times longer due to the amount of energy 

storage on board. This means the locos only 

need to be refuelled once in 24 hours. This takes 

about 10-15 minutes to refuel with the LOHC. The 

13th June, 14:30 
Jens-Michael Bergmann is holding a speech about…

Latest Developments and experience on TOMRA 
X-Ray Sorting Machines with a focus on coal
J.-M. Bergmann (TOMRA Sorting GmbH, Germany)
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Paul Moore spoke to Jens Steinberg, Director Sales and 
Marketing at SMT Scharf, about the potential for 
EMTS in metallic mining worldwide 
Q Monorails are already widely used in coal mining for people and 

equipment transport. Why have you now taken the decision to widely 

market this EMTS solution to metallic and other non-coal mines and what 

are the key benefits? 

A The EMTS has initially been developed for platinum and gold mining 

customers in South Africa who needed a flexible transport system that 

was able to cope with the steep gradients in the inclined shafts and the 

limited crosscuts of the drifts and that would operate with no local 

emissions. Just like our diesel monorails, the EMTS is also freely 

configurable according to customer requirements. The train consists of a 

driver's cab at each end of the train, one or more drive units and a variable 

number of lifting beams. This allows EMTS units to be assembled for a 

wide payload range and different gradients and travel speeds. If you 

compare the EMTS with a rubber-tyred vehicle, the lower rolling resistance 

is noticeable because the load runs with steel rollers on steel rails. The 

forced guidance ensures safety against derailing. With the matching 

number of friction wheel drives, EMTS can master gradients of over 20° 

under certain conditions, negotiate tight bends and feed energy back into 

the grid through the electric drive when driving downhill. In many cases, 

not only reduction of emissions but also using cheap electrical energy 

instead of diesel is another interesting aspect for customers. 

Q Specifically what safety attributes does it bring? 

A The forced guidance provides safety against derailing, the safe guidance 

on the rails prevents bumping against the side walls of the roadway. A 

built-in emergency brake always stops the train safely while the payload 

of the train is constantly recorded and the maximum speed is 

automatically adjusted when driving downhill. 

Q Where do its applications lie in terms of typical metallic mines? What 

extra infrastructure is needed? 

A As far as the mines in South Africa are concerned, it is the transport of 

personnel, material and occasionally muck between the sub-bases and to 

the site. As a heavy transporter it can also be used to bring heavy 

conventional mining machines underground via the inclined shaft. The 

possibility of developing a complete mine with EMTS via inclined shafts 

and thereby benefiting from the smaller required road cross-sections (3 x 

3 m) and shortening the distances, because they can be steeper, enables 

projects with smaller deposits at shallow depths to benefit. Infrastructure 

wise it’s just the insulated 3-phase plus neutral conductor lines that 

supply 525V for EMTS that need to be installed plus a power booster at a 

certain distance. 

Q What’s next for EMTS? Is EMTS being considered for any new or existing 

mines currently? 

A We had a number of customers that have carried out studies on this and 

who have concluded that EMTS can be a superior concept in the case of 

smaller deposits at shallow depths. We’re talking to customers that have 

cases as described above but also to customers that operate larger 

existing mines and that are searching for alternative means of transport. 
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actual LOHC is currently purchased from 

Germany and Anglo has developed its own 

hydrogenation units to recharge the oil with 

hydrogen. The hydrogen is purchased from Air 

Products as they supply hospitals with high-

quality gas (99.9999% purity) and use 

electrolysis to produce the gas. 

Anglo adds: “During the trial so far, we’ve 

saved 100% on greenhouse gas as the fuel cell 

technology has zero emissions. The work that we 

are doing now will allow us to make those 

comparisons. At this stage we have not quantified 

the amounts as we need production data to see 
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Liquid organic hydrogen carrier (LOHC) 
technology is being trialled by Anglo Platinum 
not only on locomotives but has also been 
applied on DOK-ING XLP dozers, as 
pictured. Photo: Hydrogetics 

IM caught up with NMT VP 
Business Development Richard 
DeRuiter on the company’s 
SCHALKE acquisition and talked 
with him in more detail on the deal 
and its potential

 
 

Q Why did NMT acquire Schalke and what does 

it now give you in terms of overall offering to 

the mining industry specifically in terms of rail 

and loco solutions? 

 

A NMT can offer one complete rail haulage 

system for mining operations from one source 

now, so trains (locomotives and cars) plus 

loading and unloading stations. A long-time 

worldwide cooperation was already existing 

and NMT was SCHALKE’s agent for North 

America already for many years. Also, acquiring 

SCHALKE has allowed NMT to diversify into not 

only underground operations but surface 

mining and industrial applications 

 

Q What experience and background in mining 

rail had NMT before the Schalke buy? And can 

you give any details of projects you had 

partnered or collaborated with them on up to 

that point? 



what the total system efficiency will be.”  

In addition to the loco, Anglo is applying LOHC 

technology on a dozer and an LHD to learn what 

the technology can do. The aim is to refine the 

technology in order to roll it out across a much 

wider range of equipment. 
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A NMT was a leader in underground continuous 

loading and unloading rail haulage systems 

around the world for over thirty years with our 

systems used in most of the world’s largest 

underground mines. We have collaborated at 

many mines but which include LKAB Kiruna in 

Sweden (iron ore), Freeport McMoRan Grasberg 

in Indonesia (copper-gold) and Vale Thompson 

in Canada (nickel) projects and on other new 

projects at the bidding phase such as in 

Australia, China and Russia. 

Q Can you explain why you now feel you have a 

one stop shop for mining rail haulage? 

A The NMT solutions and equipment always 

were leaders in the movement of ore, materials 

and personnel both in vertical shafts and 

horizontal tunnels, and now with the addition of 

SCHALKE technology in traction and technology 

in maintenance equipment as stated it gives us 

diversification not only in mining but urban 

metro and other industrial applications.   

Q Can you provide a synopsis of the SCHALKE 

ModuTrac technology? 

A ModuTrac is a trademark and stands for 

“modular traction systems.” It means that 

SCHALKE’s technology allows to exchange the 

power sources of the locomotives in a very short 

time, such as from diesel to battery. 

Furthermore, different power sources like diesel-

powerpack, battery-powerpack, pantograph for 

overhead wire and/or pantograph for third rail 

are possible options.  

Our 40 t Freeport Grasberg locos “MMT-M-

270-BDE” are ModuTrac locos, because we can 

switch within one hour from diesel-powerpack 

to battery-powerpack and vice versa. 

Furthermore, we are developing modular mining 

locomotives “SMT-M-100-BDE” with weights 

from just a few tonnes up to 25 t, which will 

have the ModuTrac functions as well. But also, 

besides mining our new modular multi system 

service and shunting locomotives “MMT-S-800-

BDE” for urban rail transport operators are 

ModuTrac equipped. 

Q In a general sense can you give some idea of 

what types of mines are now looking at rail and 

why? Are you only focussed on the autonomous, 

very large tonnage rail projects? 

A We have always offered systems that will fit all 

applications from large tonnage to small 

tonnage, and from totally manual to fully 

autonomous systems. The key factor of our 

technology and systems is they are scalable, 

reliable and flexible for any application. Mines 

are looking at rail due to higher efficiency, the 

robustness and longevity of rail versus other 

mobile equipment, better environmental factors 

with a major carbon footprint reduction and the 

fact that it has the lowest operating and 

maintenance costs with driverless systems 

available, therefore less workforce underground. 

Q What has the mining rail industry learnt or 

inherited from tunnelling rail in terms of 

technology and knowhow and what are the main 

differences in approach? 

A Actually I would say that the crossover is 

minimal, as there are two completely different 

sets of requirements. Tunnelling equipment is 

typically built for two years of operation (or less 

because tunnels are normally done well within 

this time period), whereas mining locos are built 

for 25+ years of operation. Tunnelling locos are 

therefore cheaper but much less reliable than 

mining locos. 

IM


