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EDITORIAL

João Ney Colagrossi 

President, Services  

(as of January 1, 2014, President,  

Mining and Construction)

Metso

We have a common goal: How to make a 

difference in your bottom line. At Metso, 

we are dedicated to improving the profit-

ability of your operations and can honestly 

say – after visiting hundreds of customer 

sites and having discussions with you and 

our services experts – that we know the 

challenges you are struggling with. 

Based on this experience, we know 

that there is never a bad time to invest 

in the performance of your operations. 

In challenging times, investing in 

performance services helps you reduce 

costs and prepare for the future; in better 

times, it helps you maximize capacity and 

availability.

As you may already know, Metso is a 

leading services provider for the mining 

and construction industries, with an ever-

growing global network of service centers. 

Currently, there are more than 70 Metso 

service centers around the world, offering 

everything from spare and wear parts to 

complete process optimization for the 

mining and construction industries.

As this great Metso service network 

continues to expand, so does our offering. 

Metso recently acquired the Chinese JX 

Steel Foundry to strengthen our offering 

in crusher wears and mill linings, and I’m 

proud to tell you that we have just now 

taken the final leap in becoming a full 

comminution service provider by acquiring 

the Spanish grinding media supplier Santa 

Ana de Bolueta SA (Sabo). For you, the 

addition of grinding media to our selection 

means that, in addition to renowned 

crushers and grinding mills, innovative 

lining solutions and first-class optimization 

Ready to take a 
walk in your shoes

services, you can now get a complete 

comminution solution from one supplier 

– Metso. There’s no better way of ensuring 

maximum availability of your operation. 

A good example of Metso’s full 

comminution solutions in action is our 

partnership with Russian Copper Company 

(RCC). We signed a 6.5-year Cost-Per-Ton 

services contract with them, and dozens 

of Metso employees are now working at 

two RCC sites, taking responsibility for 

the maintenance, parts supply, grinding 

media supply and continuous optimization 

of the grinding circuits. The next step is 

to establish local service centers close 

to these sites. And because this ground-

breaking Metso-RCC performance 

partnership is a Cost-Per-Ton contract, 

RCC pays Metso based on their actual 

production. This new way of working 

means that maximizing performance  

and availability are in the best interest  

of both parties.

A long-time services partnership 

can help you in achieving the optimum 

performance from your investment 

throughout the whole life cycle. We are 

doing our utmost in trying to walk in your 

shoes and bringing reliability to the next 

level. In my opinion, this is what truly 

intelligent service is all about. 
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Water park, cold storage  
and a hiking trail

Guess what this popular Malaysian amusement park used to be? A quarry!

It was not long ago that Metso crushers 

were operating at the Bandar quarry, in the 

city of Petaling Jaya, near Malaysia’s capital 

Kuala Lumpur. 

Over the past years, a complete restora-

tion of the quarry was carried out. Today, it 

World premiere for Nordberg C150 jaw 

Metso’s newest jaw crusher was a hit with visitors.

limestone quarry in Illinois, USA, which 

today serves as a large, underground cold 

storage, and the heritage-listed Bombo 

quarry with hexagonal basalt columns in 

Australia, which will possibly be developed 

into a recreational hiking trail. 

serves as Sunway Lagoon, Malaysia’s big-

gest amusement park, housing water and 

wildlife parks, an artificial surf beach, and 

several hotels.

Other, inventive restoration projects 

around the world include the Columbia 

Maskinexpo 2013, Scandinavia’s biggest construction machinery 

exhibition, was the world premiere showground for Metso’s latest 

jaw crusher model, Nordberg C150. Organized near Stockholm in 

late May, the exhibition attracted over 400 exhibitors and almost 

20,000 visitors.

In addition to launching this new jaw crusher, Metso Sweden 

displayed the Lokotrack ST2.4 mobile screen and the new ES303 

static screen during the exhibition. 

Inventive quarry restoration:  
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Metso has signed a major repeat order 

consisting of two ecological, electric-driven 

mobile crushing and conveying systems 

with Samarco – a Brazilian joint venture of 

Vale and BHP Billiton. 

The new mobile plants will be delivered 

to the Germano iron ore mine, located 

in Minas Gerais state in Brazil. The mine 

already operates two similar mobile crush-

ing and conveying systems delivered by 

Metso.

The first quarter of 2013 marked a sig-

nificant achievement for Metso in India 

with the assembly and dispatch of the 

1,000th Nordwheeler portable crushing 

and screening plant from the Metso Park 

manufacturing facility in Alwar, Rajasthan. 

The jubilee unit was delivered to GVR Infra 

Projects Pvt. Ltd. (GVR) in Hyderabad. 

A significant VERTIMILL® A significant VERTIMILL®

vertical grinding mill vertical grinding mill

delivery to Chinadelivery to China

In applications such as Ansteel’s, 

Metso’s VERTIMILL® vertical grinding 

mills can result in a 30 percent or more 

savings in energy and wear parts.

The electric-

driven, large-sized 

Lokotracks were 

assembled in Metso’s 

Tampere works in 

Finland.

The celebrated  

portable plant houses  

a GP220 cone crusher and an  

inclined screen from the CVB series.

Metso has recently signed its 

biggest ever order in China for a 

VERTIMILL® vertical grinding mill 

with Anshan Iron and Steel Group 

Corporation (Ansteel), one of the 

leading Chinese iron ore mining 

and steel making companies. 

The contract includes six of 

Metso’s VTM-1500 vertical grinding 

mills. In addition, six large mining 

cones, three vertical pressure filters 

and the related installation and 

commission guidance services are 

being delivered.

The Metso equipment will be 

installed to Ansteel’s Greenfield 

iron ore mining project, located in 

Anshan in the Liaoning province in 

China. The total value of the order 

exceeds EUR 33 million. 

Electric-driven Lokotracks built for Samarco, Brazil 

1,000 portable plants manufactured in India

To celebrate the journey from 1 to 1,000 

NWs in just 10 years, a customer apprecia-

tion ceremony was organized at Metso 

Park. GVR’s Chairman Mr G Venkateswara 

Rao and Managing Director Mr K Ganga 

Prasad officially flagged off the 1,000th 

NW. 

Nugget of Information

The mining industry’s 

total consumption of the 

world’s 

energy  

is about 

(Source: RTC: Sustainable mining and  

innovation for the future, August 2012.)

The mobile Metso fleets – Lokotrack 

LT140E mobile crushing plants and Lokolink 

LL12 mobile conveyors – will be in charge of 

the primary crushing and conveying of the 

iron ore for further processing at the open 

pit mine. The electric-driven equipment is 

environmentally friendly and will minimize 

emissions and truck traffic at the mine site.

The nominal capacity of each Lokotrack 

and Lokolink system is 2,200 tons per  

hour. 

6%



The new 
Metso 
at your 
service
Helping customers reach 

sustainable results by combining 

Metso’s cutting-edge technology, 

comprehensive services, and 

process intelligence is something 

that’s very close to Metso CEO 

Matti Kähkönen’s heart.

STR ATEGY UPDATE
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STR ATEGY UPDATE

Metso has recently reviewed its 

strategy. How does this benefit 

the customer, Matti Kähkönen, 

President and CEO of Metso?

At the moment, our customers face 

increasing pressures to improve their pro-

ductivity and reduce operating costs, while 

dealing with geological inflation and envi-

ronmental issues. Metso’s most important 

goal now is to help our customers tackle 

these challenges. We call it making more 

with less. We believe that the only sustain-

able way of doing business is to make sure 

we increase our customer’s profit.

And it’s no longer just about provid-

ing the best technology; it’s about trying 

to take a walk in our customer’s shoes and 

being able to make a difference to their 

bottom line. Our comprehensive offering 

consists of three equally important entities: 

equipment, services and intelligence. I’m 

proud to say that this integrated approach 

is something unique to Metso. Sure, many 

of our competitors can also sell reliable 

technology or services or, for example, pro-

cess optimization, but where else can you 

get a seamless combination of these three?

What does this combination 

of equipment, services and 

intelligence mean in practice?

By combining equipment, services and 

intelligence, we are able to help our cus-

tomers increase their competitiveness and 

profitability. Selling a cutting-edge crusher 

is often not enough – our customers need 

and deserve support in making sure they 

get the maximum value out of their new 

investment. 

The first pillar in our approach is equip-

ment. Metso technology has to be as 

cost-effective as possible for the cus-

tomer. A grinding mill is a good example 

of a machine that usually consumes huge 

amounts of energy; however, if we opti-

mize it to handle a certain flow and fit a 

certain place, significant savings in energy 

and water consumption can be achieved.

Turn to page 24 to find out how one Metso 

customer achieved a 35% reduction in their 

fuel consumption.

The second part of our offering is ser-

vices, which are becoming increasingly 

important.  Our services network is the 

biggest and most comprehensive in the 

Metso’s current Pulp, Paper and 

Power business will form a new 

company, Valmet, on December 31, 

2013. Demerging the Pulp, Paper 

and Power business means that 

Metso will be able to allocate even 

more expertise and resources to 

benefit customers in the mining 

and construction industries. 

“The demerger will support our 

development in the long run, cre-

ating more value to our customers, 

and therefore, also to us. In the end, 

the whole point of the demerger 

must be to benefit our customers, 

otherwise it would not make sense. 

They have to get better services 

and better products, more cost 

efficiency and fuel for growth,”  

says Matti Kähkönen. 

DEMERGER ENHANCES 

METSO’S FOCUS ON MINING 

AND CONSTRUCTION

industry. In addition to traditional services, 

like parts supply and maintenance, the 

demand for life-cycle services is constantly 

increasing. We are also constantly devel-

oping the different pricing models of our 

services towards a performance-based 

approach. This means that instead of pay-

ing e.g. for the number of parts consumed 

or the time spent by our services techni-

cian, you pay for the output you get. It’s a 

win-win arrangement, always tailored to 

your needs.

Turn to page 30 to find out the kinds of bene-

fits Metso’s grinding mill lining service brings.

The third cornerstone of our strategy 

is intelligence, which we are determined 

to harness to lower your operating costs. 

Intelligence is something that begins with 

knowing your process and understanding 

your goals. Then, by combining automa-

tion, analysis and measurement technol-

ogy, and process and application know-

how, we can, for example, help you achieve 

better end-product quality and higher 

output, while using less water and energy; 

this reduces environmental impact and 

keeps downtime to a minimum. 

Turn to page 26 to find out how Metso’s  

plant automation solution improves the  

production process at an aggregates plant.

Despite this integrated approach, our 

equipment, services and intelligence must 

also continue to excel as separate entities.  

If a single crusher is what you need, that’s 

what you’ll get.  Or if it’s only process opti-

mization you’re after, we will provide you 

with just that, with no investment in new 

Metso equipment required.

How does this new strategy reflect 

the development of the mining  

and construction industries?

Long-term trends such as urbanization in 

developing markets will generate growth 

from 2015 and 2016 onwards. In China, for 

example, the present level of urbanization 

is between 40 and 50 percent.  If you com-

pare this with Europe or the US, where the 

level of urbanization has reached 70–75 

percent, it’s obvious that there’s still plenty 

of infrastructure to build. And this requires 

different types of metals.

So even though the current state of the 

markets is not very bright, we can expect 

better days and years to come. Investing 

in production process optimization always 

pays off and improves competitiveness in 

the long run.

What is the role of health and  

safety in Metso’s strategy?

Well, the health and safety of our own 

employees, our customers’ employees 

and our partners’ employees is not actu-

ally a strategy issue – it’s something much 

greater, something much more important, 

rising above all strategies. It’s at the core of 

everything we do. Whatever the strategy, 

every Metso employee and Metso cus-

tomer must be entitled to a safe working 

environment. Based on my experience, 

a company that takes good care of the 

health and safety of its employees usually 

tends to do well in other areas, too. 

The only sustainable 
way of doing business is 
to make sure we increase 
our customer’s profit.
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The mining industry faces many pressures. 

How will they be resolved in the future? 

Results went to five experts for answers.

TEXT Jukka Holopainen  PHOTOS Toby Smith

THEMETHEME
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changes in one area can sometimes even 

be detrimental to downstream processes. 

Walter Valery’s team, Metso PTI, has the 

expertise to tackle these kinds of problems. 

They provide global consulting services, 

products and development of solutions to 

optimize customer production processes  

– from mine to processing plants.

“Metso PTI provides total process 

integration and optimization services. We 

analyze and optimize each process in the 

context of the entire production chain.  

We have been successful in helping our 

customers increase their profitability by 

delivering improvements in production 

and efficiency while at the same time 

minimizing costs and environmental 

impacts. The continuous improvement and 

support provided to Minera Antamina in 

Peru is a good example of our optimization 

projects. Our services resulted in produc-

tion increases of more than 30 percent for 

the hard ores processed at this mine,” Valery 

mentions.

According to Nigel Court, containing 

cost increases and managing through the 

cycle – ramping up for growth and scaling 

back for dips in demand – will be the key 

to commercial success for miners in the 

future.

Henry Vila, Strategy and Transformation 

Leader at IBM Global Business Services, 

notes that the traditional approaches to 

mining may soon become obsolete.

“In the past, mines were built around a 

commodity-focused business model and 

driven by product output. In the mines of 

the future, the business model is value- 

and relationship-focused and driven by 

customer demand. Mining companies will 

do more with less, optimizing their use of 

capital and building flexibility. The focus 

will be on realigning relationships to build 

the financial solidity of suppliers, partners 

and customers. This, in turn, will build 

profitable relationships that will enable the 

company to transcend commodity-trading 

relationships only,” Vila envisions.  >

FUTURE MINING

First, the good news: the long-term outlook 

for mining companies is not at all bleak. 

Fuelled largely by growth in developing 

economies, the world’s demand for miner-

als and other natural resources is constantly 

increasing as the growing middle classes 

in the emerging economies are spending 

more on various goods, services and hous-

ing. The making of new infrastructure and 

consumer goods boosts the demand for 

minerals – and also increases investments 

in mining.

However, the industry is also facing 

pressure from different directions. The 

constantly evolving demand trends, com-

modity market volatility and pressure for 

improved performance from mining assets 

are forcing many miners to review their 

business processes and operations.

“The biggest economic challenges for 

the mining industry today are the result 

of high demand for mineral commodities 

in a rapidly evolving and unstable global 

economic environment. The industry tends 

to follow a cycle; phases of high risk and 

large investments to boost production 

to accommodate demand increases are 

followed by phases of capital expendi-

ture and cost reductions during periods 

of economic instability and, consequent, 

temporary decline in demand,” says Walter 

Valery, PhD and Senior Vice President of 

Metso’s Process Technology and Innovation 

(PTI) global organization. 

Increased competition and scarce 

resources will continue to put pressure 

on mining ventures. The ability to control 

costs, particularly during short-term down 

cycles, has become crucial for the industry. 

If mining companies want to grow profit-

ably in this challenging environment,  

they have to become dynamic and agile 

businesses.

In addition, the industry also needs to 

improve the efficiency of production with 

environmentally friendly processes that 

utilize less energy and water in a sustain-

able and socially responsible manner. And 

when you throw in the shortage of skilled 

mining and processing labor, and the fact 

that mineral resources have declining 

metal grades and are located in areas that 

are increasingly difficult to access, it is easy 

to see that the challenges to the mining 

industry are many.

New technology and services  

lead the development

But there are also many opportunities for 

cost containment, capital allocation and 

improved return on investment in the 

industry. Most of the opportunities are 

powered by advances in technology and 

developments in the outsourcing market.

According to Nigel Court, the Natural 

Resources Industry Lead at Accenture Asia 

Pacific, the mining industry is able to capi-

talize on advancements, such as integrated 

operation centers, integrated decision 

making using analytics and supporting 

performance management frameworks.

“New technologies provide an ability 

to identify improvement opportunities 

throughout the supply chain. Specialized 

software and bespoke applications can 

track the location and quality of materials 

and equipment performance. There are 

also opportunities in automation and IT to 

deploy consistent operations maintenance, 

supply chain management and business 

support across remote operations. The 

potential cost savings offered by combining 

lean production with selective automation 

is too great to ignore,” states Nigel Court.

He accentuates that the future of min-

ing also requires a major cultural change 

from the traditional structure of functional 

silos to integrated operations.

“The mining sector can learn from other 

industries that have pioneered business-

services models that integrate stand-alone 

services into multi-towered service organi-

zations – resulting in end-to-end support. 

These models can be adapted in, for exam-

ple, mine planning and customer order 

management, as well as in pricing and risk 

management.”

From isolation to optimization

Mining is essentially based on a series of 

operations that are interconnected and 

interrelated, with the performance of one 

operation affecting another. Traditionally, 

these operations have been treated, ana-

lyzed and optimized separately. This often 

results in less than optimal outcomes, as 

 Mining companies will 
do more with less. 

THEME
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Social responsibility  

– the license to operate

Today mining companies are asked to do 

their business with minimal environmental 

impacts and in accord with the surround-

ing communities. But can the companies in 

the mineral exploration and development 

industry really help solve social issues in a 

way that is also good for business?

Dr. R. Anthony Hodge, President of the 

International Council on Mining and Met-

als, believes this to be possible. In a Forbes 

article published in February 2012 he 

points out that mining companies need to 

establish trust with the local communities 

that are stakeholders in their operations.

“The greatest insurance policy that a 

mining company has is community trust. 

Progressive mining companies see them-

selves as members of the community,” said 

Dr. Hodge. He notes that the business value 

of solving social problems goes beyond 

local communities – it can also help mining 

corporations reduce financial risk and gain 

access to financing.

“For humankind to walk more lightly on 

the earth and to achieve the kind of pov-

erty reduction that is needed across the 

world, we need more efficient services. But 

at the heart of every efficiency improve-

ment are still the metals and minerals that 

are mined,” states Hodge.

Safety up, environmental  

strain down

Practical examples of making the future of 

mining more sustainable include further 

improvements in safety and using energy 

and the environment in smarter ways.

“In the past, the safety of mines was 

based on training procedures and local 

policies. Today, new smart programs, such 

as location awareness technologies, GPS 

and RFIDs, can be used to improve the 

safety of employees,” Henry Vila empha-

sizes. 

In the case of sustainability, it is already 

well known that the major consumer of 

energy at the mine site is comminution. 

In fact, it consumes up to 3 percent of all 

electrical power generated in the world. 

According to Jari Riihilahti, Metso’s 

Vice President of Technology Management 

and Research, up to one third of all energy 

used by a mine and minerals processing 

plant goes to grinding: “Efficiency of com-

minution has traditionally been low. The 

industry needs smart ideas to improve the 

process performance. This will reduce oper-

ating expenses and the greenhouse gas 

emissions of comminution. There is actually 

no shortage of such smart ideas, and I’m 

proud to say that many of them come from 

Metso. But we need to continue to invest 

in new innovations. Safety and energy 

and water efficiency are common targets 

in developing our equipment and service 

solutions.”

In order to improve the environmental 

performance of the industry, Metso is cur-

rently conducting a research and develop-

ment project titled Development of an 

Eco-Efficient Mining Process.

“The project investigates alternative 

technologies and practices in mining and 

minerals processing that increase resource 

utilization and operating efficiency, and 

reduce operating costs, carbon emissions 

and energy and water consumption,” notes 

Walter Valery. 

The project will place Metso in an excel-

lent position to impact the customers’ prof-

itability and sustainability and to contribute 

to a stronger future for the industry. 

Sources:

“Why the Future of Mining Depends on Social 

Change” by Paul Klein. Forbes.com 23.2.2012.

“The future in resources: next generation min-

ing” by Nigel Court. Miningaustralia.com.au 

16.7.2013.

IBM’s Vision: The Future of Mining. 17.07.2012.

More info:

Walter Valery

Tel. +61 412 00 6550

walter.valery@metso.com

The sustainable 
way underground
According to the Sustainable Mining 

and Innovation for the Future (SMIFU) 

Consortium, open-pit surface mining may 

continue to dominate in the future, but 

a more rigorous focus on underground 

mining is a must for certain commodi-

ties and companies. Future mines will 

be deeper and will extract lower grades 

under more stringent workplace and 

environmental regulations. They will also 

probably be located in remote areas with 

harsh climatic conditions coupled with 

more consistent demands for societal 

responsibility.

Here are eight important features of 

underground sustainable mining and 

innovation for the future, as defined by 

the SMIFU Consortium:

1. A single control room

Processed information from the rock, from 

the personnel and from the machinery 

and equipment is delivered to the control 

room online. Thus it is possible to control 

and fine-tune the complete operation 

chain, from resource characterization to 

end product. Sensors and the extensive 

use of cameras and image techniques 

allow the transmission of “live broad-

casts” in the control room or elsewhere as 

needed.

2. No human presence  

in the production areas 

All work processes are remote-controlled 

or automated. Special robots are devel-

oped for the preventive maintenance of 

equipment and safe retrieval operations. 

The maintenance of the robots as well as 

essential equipment repair is conducted 

in structurally safe, underground vaults. 

All underground equipment is electrical 

and the use of diesel is banned.

3. Continuous mechanical 

excavation 

Continuous flow is a key issue for lean 

mining and further automation. The 

future mine is a continuous process, 

THEME



 In the mines of the future, 
the business model is value- 
and relationship-focused and 
driven by customer demand. 

which means that continuous mechanical 

operation is also used for hard rock types. 

High reliability is a key prerequisite for 

continuous mining.

4. An attractive workplace

Every person in the workforce is highly 

skilled and motivated, and the organiza-

tion nurtures a learning and safety culture 

that attracts talented young men and 

women.

5. Pre-concentration 

Barren rock is separated underground 

to minimize both the energy needed for 

haulage and transport as well as the envi-

ronmental impact on the surface.

6. Resource characterization 

Sensors and monitoring systems are 

used to describe the mineral content and 

structures of the rock for optimization of 

ore recovery, safe underground openings 

and efficient product control.

7. End products 

In order to be more sustainable, waste 

rock should be turned into products. 

Mine-site metal production should, if pos-

sible, be carried out to avoid unnecessary 

transportation. Added value generated 

in situ should also contribute to a richer 

social life at the mine site.

8. Suppliers 

The role of equipment manufacturers is 

very important. They will design reliable 

machines and have online contact with 

equipment for condition monitoring and 

for carrying out maintenance and over-

haul of components. This helps safeguard 

high production performance.

Source:

Sustainable Mining and Innovation for 

the Future (SMIFU) – Research, develop-

ment and innovation program, August 

2012 & Summary of the Conceptual Study 

2009–2010.

You can order the report from here:

www.rocktechcentre.se/core-business/

smifu/order-report/

THEME

RESULTS minerals & aggregates    1/2014            11



THEME

Energy consumption is a key cost factor for

mining companies. The need to increase 

energy efficiency and thus bring financial

benefits will only increase in the future.

Metso is constantly developing ways to 

help our customers reduce consumption of 

energy, water and other scarce resources.

Energy 
efficient 
mining 
technology

Crushing and grinding coonsume apppproximately pppp
3 percent of the world’s eleectricity, with lah larger oreh llah lla
volumes, declining ore graddes and more complemplexmmplemple
ore bodies requiring more processing. Increasing thehehehe
energy efficiency of commminution has big impacts 
both financially and environmentally.

Process optimization cann offer significant improve-
ments in energy efficiency and increase productivity.

Metso’s Process Integration and Optimization meth-
odology utilizes a combinaation of geological, geotech-
nical and quantitative inforrmation on ore petrophysical 
and comminution characteeristics. Careful optimization
of the process can even doouble the mill throughput.

Metso’s pioneering VERTIMILLTM

vertical grinding mill can bring up  
to 40 percent savings in energy  
consumption while enabling excellent 
recovery rates in later phases of the 
process.

Increases in ore volumes 
set high demands on 
primary crushers, 
which have to be able 
to handle coarser feed 
while securing high 
capacity and accuracy.
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When it comes to grinding, high-
pressure grinding rolls, like Metso 
HRCTM, are one of the most energy 
efficient and modern comminution 
methods available and can replace 
traditional tumbling mills in certain 
applications.

Automation doesn’t only make the 
process run smoother, it also increases 
safety. A good example is Metso’s fully 
automated, remotely controlled train 
unloader, which decreases the risk for 
accidents by minimizing the need for 
on-site staff.

The focus in separation is  on increasing energy efficiency 
by improving coarse particle flotation recovery. The coarser 
the particles that are separated,  the less the need for energy-
intensive size reduction earlier in the process.

The more water that is separated, the 
more water that can be recycled and 
used in earlier stages of the process. 

Recycling reduces the need to use 
clean water, which is a scarce resource.
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What are the main benefits 

of using new automation  

systems in mining?

With accurately controlled minerals pro-

cesses, such as the crushing and grind-

ing circuit, flotation and water manage-

ment, the mine is able to get a steady 

yield without any severe deviations. A 

correctly tuned control system can help

the plant achieve maximum throughput. 

The main advantage is that an 

automation system allows the process 

operators to see what is happening with 

the whole process – from beginning to 

end – in real-time. If any problems occur, 

the cause can be traced quickly and

efficiently. All process data, like detailed 

figures on production and performance, 

are also stored for reporting and other, 

later use. 

Machine wear is often hidden until 

the machine breaks down. With an 

automation system that has integrated

condition monitoring, it is easy to collect

and use all the relevant maintenance 

information for scheduling preventative

maintenance actions. This can reduce 

process downtime significantly.

Naturally, automation also has a posi-

tive impact on workplace safety.  

Do you feel that automation  

will have a bigger role in the

future? Is there a difference 

between the developed and 

developing markets?

I am convinced that automation and 

information technologies will have a 

bigger role in the future. Minerals auto-

mation can be a valuable tool in tackling

many of the mining industry’s big

challenges, such as limited availability 

of water, energy consumption, environ-

mental responsibility and the mineral-

ogical complexity of ore. 

In developed countries, where safety 

is the top priority, mining and miner-

als automation demand is already high, 

but mines all over the world need some 

kind of process automation in order to 

be able to run their processes effectively. 

In areas where labor costs are low, it is 

still challenging to achieve a high level

of yield of a mineral processing plant 

without a modern control system.  This 

is why the demand for minerals automa-

tion is growing especially in countries

like Brazil, Russia and China.

In your opinion, what are the

main future trends in mining 

automation? 

It is hard to say what the next big auto-

mation solution will be, but the so-called 

industrial Internet is something that will 

perhaps change the way plants are run in 

the future. The term includes issues such 

as machine-to-machine communication 

and machine learning.  With the help of 

machine-based algorithms and big data 

analytics, we will be able to understand 

the causal patterns of machines and pro-

cesses much more accurately than today. 

There is still one territory that hasn’t 

been mined almost at all, the seas. 

Underwater mining will certainly one 

day become reality and that cannot be 

achieved without sophisticated automa-

tion systems. It will take a lot of time and 

research before underwater mining will 

be feasible and environmentally accept-

able, though.

How will the use of Internet 

technologies affect plant

operations? 

Allowing all Metso-manufactured 

machines to be connected to the 

Internet opens a variety of possibilities. 

Remote support from Metso’s engineers 

and specialists to maintenance crews, 

metallurgists and operators could help 

solve maintenance and process issues 

quickly. Plus, when machine data from 

Metso-manufactured equipment can be 

gathered and analyzed from numer-

ous plants all around the world, we may 

find patterns that help us enhance the 

design and quality of the machines. 

What is Metso’s minerals 

automation and services  

offering for mines? 

Our target is to provide safe, reliable and 

effective automation. With the Metso 

DNA distributed control system, informa-

tion management and integrated condi-

tion monitoring, any minerals processing 

plant is able to control its processes, 

its performance and deviations. Metso 

also provides performance studies that 

examine the customer’s process and 

suggest improvements. This in particular 

is where Metso’s know-how in minerals 

processing equipment, automation and 

minerals processes comes together.

In minerals processing automation, 

our focus is on real customer challenges. 

We work with the customer to resolve 

them, and the solutions are always tai-

lored to their needs and processes. 

Janne Kytökari

Mining automation 
tackles future challenges
TEXT Kaisa Pennanen  PHOTO Harri Hinkka
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Product Manager Janne Kytökari

is responsible for mining industry 

applications and global sales support  

at Metso Automation’s Minerals  

Processing Systems unit.

 With accurately  
controlled minerals 
processes, the mine is 
able to get a steady 
yield without any 
severe deviations. 
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NE W TECHNOLOGIES

One of the key, user-friendly features of Metso’s new Nord-

berg C150 jaw crusher is the large feed opening that allows 

even the coarsest feed to enter the crusher. This combined 

with the extra tall cavity ensures constant high capacities in 

any demanding large-scale quarrying and mining application.

The C150 jaw is the newest member of the field-proven 

C-series range of crushers; more than ten different models 

have been built since 1975. 

“We have designed the C150 especially for mines and large 

quarries. It’s the answer to customer wishes for an unmanned 

primary crushing process that is able to handle even the coarsest 

feed and maintain a trouble-free material flow,” says Ilkka Somero, 

Metso’s Product Manager for jaw crushers. 

More info:

Ilkka Somero

Tel. +358 50 317 0769

ilkka.somero@metso.com

The up to 50 

percent bigger space 

between the decks in 

the new ES screens means 

safer and easier maintenance 

and is an example of Metso’s 

industry-leading safety standards.

The 1200 mm (47’’) 

cavity depth of the C150 

combined with the large 

feed opening width allows 

feed sizes of up to 1000 mm 

(40’’) to enter the cavity.

Metso ES screen enhances screening efficiency

Nordberg C150
crushes even the 
coarsest feed

Metso ES is a unique and robustly designed high-energy 

elliptical motion horizontal screen, which provides 

increased uptime and safer maintenance. In addition, it 

delivers up to 25 percent more screening capacity com-

pared to a conventional screen of the same size. 

Metso has taken its acclaimed modular MV vibrator and 

integrated it into a unique, new screen design because of 

customer demand for more accurate and consistent material 

separation at a lower operational cost. 

The two unbalanced shaft lines in the Metso ES rotate 

in opposite directions, generating a high energy elliptical 

motion with a self-synchronization design. Even in difficult 

screening conditions – such as wet screening or screening  

of sticky and dirty materials – the Metso ES provides exactly 

the kind of aggressive screening action needed. 

More info:

Denis Pradon

Tel. +33 6 80 64 39 67

denis.pradon@metso.com
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NE W TECHNOLOGIES

The new ESF design seals satisfy 

the demand for advanced and reli-

able sealing solutions on even the 

heaviest of slurry applications typi-

cally found in mining applications. 

With the new ESF slurry seal, the 

focus has been to offer a sealing 

solution that minimizes the dilution 

of sealing water into the product, 

eliminates leakage to the atmos-

phere, increases the life-time of 

the seal by preventing slurry from 

entering the seal chamber and 

allows easy conversion from box 

packing solutions to mechanical 

seal solutions.

The ESF seal is designed to 

fit into the standard Orion series 

pump flushed gland housing. For 

the VASA HD, a convenient seal 

adaptor is used. 

More info:More info:

Jan Andersson Jan Andersson

Tel.: +46 2243 7401 Tel.: +46 2243 7401

jan.e.andersson@metso.com jan.e.andersson@metso.com

For consistency in the renewed HP cone 

crusher range, the present Nordberg HP5 

cone has been renamed HP6 as of July 

2013 to correspond with the crusher’s 

actual power range. 

“The change has been made to provide 

consistency for our customers. The HP 

series cone crusher power range is now 

easily recognizable in the product name. 

HP3 operates in the 300 horsepower range, 

Metso has developed the RCS™300 (Reac-

tor Cell System), a new flotation machine 

that combines the benefits of the circular 

The New ESF slurry seal was 

developed by Metso in response 

to customer needs for slurry seal 

installations in tough applications due 

to environmental reasons.

After changing the 

name of the HP5 to 

HP6, all three new 

HP cone crusher 

model names follow 

their power range in 

a consistent way.

Metso’s RCS series flotation machines are 

available in sizes from 0.8 m³ to 300 m³.

ESF mechanical ESF mechanical
slurry sealslurry seal
launched for heavy launched for heavy
duty slurry pumpsduty slurry pumps

HP5 cone renamed HP6 to 
denote the power range

HP400 in the 400 hp range, and now the 

HP6 in the 600 hp range,” says Carlos Padin, 

Product Manager, HP cone crushers.

All installed machines worldwide will be 

updated during the second half of 2013. 

More info:

Carlos Padin

Tel. +33 6 0727 2002

carlos.padin@metso.com

cell concept with the unique features of 

the DV™ deep vane mechanism to create 

the ideal conditions for maximizing flota-

tion performance for roughing, scavenging, 

and cleaning duties. 

Maximum flotation recovery and perfor-

mance have been achieved by paying care-

ful attention to tank design. The RCS300 

features a very active lower zone for good 

solids suspension and transport and is 

designed to maximize and create multiple 

particle-bubble contacts for recovery of 

the full range of particle sizes present. 

Its upper zone is designed to reduce 

turbulence to prevent particle-bubble 

separation of the coarser sizes. The qui-

escent cell surface minimizes the particle 

re-entrainment. 

More info:

Mikael Forss

Tel. +358 400 395 180

mikael.forss@metso.com

RCS 300 – a new flotation concept 
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Fortescue Metals Group General 

Manager – Port, Gerhard Veldsman, 

standing on the top deck of 

TUL2 train unloader with a train 

passing through it. TUL1 is in the 

background. 

ambitious growth strategy backed by Mambitious growth strategy backed by Metso train unloadersetso train unloaders

In 2010, Fortescue Metals Group approved an ambitious expansion to triple its iron ore 

production. The commissioning of two new Metso twin-cell train unloaders was a crucial 

step in reaching the company’s target. 

TEXT & PHOTOS Peter Newfield

G R E E T I N G S  F R O M  O U R  S H O W R O O M
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From humble beginnings in 2003, Fortes-

cue Metals Group has grown into the 

world’s fourth-largest iron ore producer. 

Its first mining operations started in the 

Pilbara region of North Western Australia at 

the Cloudbreak mine in August 2007, with 

the construction of all mine, rail and port 

infrastructure reaching completion in 2008.

A critical part of the port infrastructure 

was the company’s train unloader, TU601 

supplied by Metso, which was put into 

operation in April 2008 when Fortescue 

unloaded its first train at the Herb Elliott 

Port, near Port Hedland in North Western 

Australia. 

Since then, the company has fast-tracked 

its growth by steadily increasing production 

from its Cloudbreak mine and then bringing 

the Christmas Creek mine on-line in 2009. 

“At that stage, the mines were running 

at about 70–75 mtpa; car dumper one was 

running really well, matching the capacity 

of our mines,” recalls Gerhard Veldsman, 

Fortescue’s General Manager – Port. 

“Even now, I don’t think that anyone in 

the Pilbara is able to unload at that rate. 

The problem was that we had more min-

ing and shipping capacity than dumping 

capacity,” he continues. 

Unloader delivered  

ahead of schedule

In 2010, Fortescue approved an ambitious 

expansion project to triple production to 

155 million metric tons per annum (mtpa). 

The US$9 billion project not only includes 

an expansion of mining operations at the 

Chichester Hub and a greenfield develop-

ment at Solomon but also an expansion of 

the company’s port, train unloading capac-

ity and main rail network as well as a new 

line to Solomon. 

On the back of the reliable performance 

of its first Metso twin-cell, tandem train 

unloader commissioned in 2008, Fortescue 

awarded Metso Mining and Construction 

a contract to supply two more identical 

systems. 

The first of the two new unloaders, 

TU602, was commissioned ahead of sched-

ule in mid-September and the second, 

TU603, in November 2012. 

Gerhard Veldsman says it was crucial 

that TU602 was delivered on or ahead of 

schedule and that the ramp up had to go 

well, because the business was experienc-

ing a “real bottleneck” when it came to 

unloading trains. 

“It was delivered two weeks early, which 

was fantastic. The original ramp-up sched-

ule was meant to be eight weeks, but we 

shortened that to six and we did it in four,” 

Gerhard Veldsman explains. 

The early delivery of the second train 

unloader resulted in Fortescue being able 

to dump 580,000 tons of unbudgeted ore 

in September. 

G R E E T I N G S  F R O M  O U R  S H O W R O O M

Each unloader consists of three main parts: 

the indexer, the tippler and the train hold-

ing devices. 

The indexer is a rail-mounted vehicle that 

is dedicated to advancing the train through 

the unloader, two wagons at a time. 

This heavy-duty workhorse moves back 

and forth along a short, straight rail track, 

located at the entry to the unloader. It is 

moved by 13 vertically mounted drive units, 

each powered by a 90 kW, three-phase 

motor that turns a pinion via a gearbox. 

These pinions engage in the indexer’s 

rack that is mounted down the middle of 

the rail section along which the indexer 

moves. Each pinion is around 400 mm in 

diameter and over 200 mm in height. The 

indexer also incorporates a retractable 

hydraulic arm that is inserted between the 

wagons. The arm pushes the train along by 

two wagons for each cycle and is retracted 

at the end of the indexer’s forward travel. 

Unloader composition and functionality Unloader composition and functionality

Photoelectric laser sensors are used to 

locate the gap between wagons, allowing 

the indexer arm to be precisely positioned 

before it is extended. The position of the 

indexer is monitored by a rotary encoder 

as well as inductive proximity travel limit 

sensors. This is backed up by mechanical 

overtravel limit switches, which trigger an 

indexer ‘fast stop’ in case the travel limit 

sensors fail. The indexer’s drive motors are 

controlled by variable speed drives that 

deliver an amazing combined power of 1.1 

MW to move the train. 

The tippler, or freight car tipping and 

emptying device, is a rotary machine 

made up of two unloading cells. Each cell 

comprises the main cell structure, a drive 

unit and support roller assemblies, as well 

as a braking and lubrication system. The 

tipplers are located in an enclosure that is 

part of a pressurization and dust extraction 

system. 

Each cell is equipped with train rail sec-

tions and on-board hydraulic clamps that 

hold the wagon in place as the cell rotates 

during the unloading cycle. 

The clamping system consists of four 

hooked arms that have three positions: 

fully raised allows a locomotive to pass; 

intermediate allows wagons to pass; and 

engaged, where the wagons are held. 

The intermediate position is the normal 

retracted position during unloading, allow-

ing a gap of just 20 mm between an ore 

car and the bottom of the clamp, greatly 

reducing engagement/retraction time 

compared to the fully-raised position and 

thus allowing for optimal unloading times. 

Each tippler cell has its own drive unit to 

rotate it. When the train unloader is tipping, 

the drive units of both cells are connected 

together via a cardan shaft to make sure 

that they are perfectly coordinated. The 

position of each cell is also monitored by 

 The early delivery of  
the second train unloader 
resulted in Fortescue 
being able to dump 
580,000 tons of  
unbudgeted ore. 
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“At $100 a ton, that’s $58 million in extra

revenue that we hadn’t counted on. So

the early delivery helped cover our capital

investment,” Veldsman continues.

Third unloader caters  

for future expansion

According to Operational Readiness and

Commissioning Manager Mark Shirley,

the company is clearly benefitting from

the additional capacity of TU602 and even

though TU603 is not yet needed for full-

time use, it is already playing an important

role. As well as catering for future expan-

sion of the company’s production capacity,

TU603 provides overall system redundancy

in case any problems occur with the other

unloaders.

“Train unloader two is hugely important

to the business, taking us to between 110

and 115 million tons capacity. TU603 is also

one of the critical parts in our supply chain;

if you’ve only got two train unloaders and

you lose one, you’ve lost 50 percent of your

capability,” says Mark Shirley.  >

G R E E T I N G S  F R O M  O U R  S H O W R O O M

indexer festoon
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wheel lock  

hydraulic power pack

wheel lockstrain travel

cell 1 cell 2

wheel gripper 

hydraulic power pack

wheel grippers

empty ore carfull ore car

tippler drives

tippler

train unloader system building

its own encoder and fed back to the sys-

tem’s PLC.

Finally, each cell drive has a disc brake

with two pairs of brake calipers. Each cali-

per has a dedicated hydraulic power pack 

to operate it independently of the other,

providing redundancy in case of brake 

failure. 

Hydraulically-powered train holding 

devices are located at both the inbound 

and outbound sections of the unloader. 

Four sets of wheel locks are located before 

the tippler entry and six sets of wheel 

grippers are located after the tippler exit 

to prevent movement of the two ore 

cars being unloaded. Each set of holding 

devices is powered by its own hydraulic 

power pack. 

Gerhard Veldsman showing an impressive ramp-up schedule.

A helicopter view of the key components 

of the train unloading system.
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even so, the unloader is like a Swiss watch 

– everything just works. That’s why it’s my 

favorite piece of the plant. It is a big, heavy, 

powerful piece of gear that needs to be 

treated with respect,” he says. 

The more automation, the better 

Coordinating the three parts of the train 

unloader with their myriad of sensors, 

motors and hydraulics has been accom-

plished through the use of a PLC. The 

motor starters, variable speed drives and 

associated I/O are located in the switch 

room. The field I/O located around the 

plant is connected back to the PLC via 

Profibus fiber optic. A SCADA terminal in 

the unloader’s control room displays plant 

status. 

While the automation of each train 

unloader is rather complex and is man-

aged by a stand-alone system, each train 

unloader also has to coordinate with the 

control of the other port equipment, such 

as apron feeders, conveyors and stackers. 

“Our process has to be highly auto-

mated because we run very lean structures. 

The more we can automate, the better. 

We’re certainly on the bleeding edge of 

that technology. The automation platform 

is all Ethernet connected, so there’s mas-

sive capability there; we can set up remote 

condition monitoring at these locations 

and have it all reporting to a central data 

center,” Mark Shirley explains. 

On site, Fortescue employs a process 

control team resourced with a lead, process 

control engineers and on-shift technicians. 

One operator and one electrician together 

run an entire train unloader asset, while the 

train circuit itself is controlled from an inte-

grated operations center in Perth. 

Two operators are responsible for inload 

and outload duties at the operations 

center in Perth; this includes managing the 

activities of the on-site operators, such as 

directing who attends issues as they arise 

on the circuit. 

“Two operators and two electrical tech-

nicians are on site on a 24-hour basis. But 

essentially the system is all controlled out 

of Perth, so the role of our site staff is to do 

inspections and to provide rapid response 

if there is an issue. We can direct them very 

quickly and they can attend to the issue 

and get it resolved in the shortest possible 

time,” Mark Shirley says.

they’re actually on the tippler cell itself, 

which creates a few maintenance issues. 

So we’ve taken the power packs off the 

tipplers and we’ve just got hoses running 

to them now.” 

“This means the maintenance techni-

cians no longer have to go onto the tippler 

itself, and thus a couple of the major haz-

ards we had identified in our business are 

completely removed. With safety being our 

number-one priority, the associated safety 

benefits are significant,” Shirley emphasizes.  

“At home in some of the harshest 

conditions on the planet”

Over the last few years, Fortescue Port 

Shutdowns Supervisor Brad Stillman has 

been involved in all aspects of the compa-

ny’s first train unloader’s maintenance. This 

has ranged from basic weekly inspections 

to major change outs. During that time, he 

has worked closely with Metso’s Service 

team on the procurement of spare parts, 

equipment enhancements and services. 

For Brad Stillman, TU601 is truly at home 

in the harsh conditions of the Pilbara, thanks 

to its sturdy construction and reliability. 

“We’re not in a pharmaceutical lab – it’s 

a really rugged environment out here. But 

Gerhard Veldsman agrees, adding 

that the installation of the two new train 

unloaders represents a significant part of 

the company’s move to expand its Herb 

Elliott Port facility.

“The arrangement provides  

lots of flexibility”

According to Fortescue’s Mark Shirley, the 

system provides lots of flexibility, along 

with failsafe measures to protect staff and 

to guard against downtime and produc-

tion loss. 

“It’s certainly very easy to utilize the 

redundancy that’s provided by the new 

train unloaders by simply switching from 

one to another. Each train unloader is able 

to link with at least two stackers, providing 

operational flexibility. This is one advantage 

of having the three up and running.” 

“What we want to do is keep train 

unloader three in a ready state so that 

within 24 hours we can fire up and run it if 

we need to. So certainly the arrangement 

that we have provides a lot of flexibility.” 

Safety is a top priority for Fortescue, and 

the team has worked with Metso to ensure 

maintenance personnel are kept out of 

harm’s way. 

“Our scheduled shut-down happens 

every 12 weeks where we work mainly on 

conveyor belt maintenance and on the 

chutes,” says Mark Shirley. 

“We have trialed a new idea with 

TU602 and TU603 where we’ve located the 

hydraulic power units off-board – on TU601 

 The unloader is like a 
Swiss watch – everything 
just works. 

A tippler ready to clamp a wagon in each cell prior to unloading. 
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Fortescue Metals Group is the 

world’s fourth-largest iron ore 

producer, located in the Pilbara 

region of Western Australia.

The company has success-

fully completed an impressive 

upgrade to its bulk material han-

dling facilities at Port Hedland.

This will pave the way to the 

company’s target export capac-

ity of 155 million metric tons per 

annum.

On the back of the reliable 

performance of its first Metso 

twin-cell, tandem train unloader 

commissioned in 2008, Fortes-

cue awarded Metso Mining and 

Construction a contract to sup-

ply two more identical systems.

FORTESCUE METALS GROUP

Significant investment for Fortescue 

Fortescue Director Development Peter 

Meurs considers the commissioning of 

TU602 to be a major milestone for the 

company as it continues its expansion  

to 155 mtpa. 

“The second train unloader takes our 

unloading capacity to 120 mtpa, which 

gives us the capacity to reach a run rate of 

115 mtpa by the end of March 2013; that’s 

95 mtpa from the Chichester mines and 

20 mtpa from Firetail,” he explains. 

“The third train unloader will give us 

unloading capacity well in excess of the 

155 mtpa we need for our current expan-

sion project.”  

More info:

Metso Minerals (Australia) Limited

Peter Newfield 

Marketing Manager 

Australia & New Zealand 

Tel. +61 2 8825 1600 

peter.newfield@metso.com 

Fortescue Metals Group Ltd

Yvonne Ball 

Media Advisor 

Tel. +61 2 6218 8412 

yball@fmgl.com.au

Fortescue’s railway is the heaviest 

haul line in the world, with a 40-ton 

axle load capacity. The company’s rail 

infrastructure operates 24 hours a day, 

seven days a week. Each train is around 

2.7 km long and carries up to 32,800 

tons of iron ore in 240 freight cars. 

Trains arriving from the mine sites 

are moved through one of the unload-

ers. During unloading, two wagons 

are simultaneously unloaded every 

90 seconds. The unloader clamps and 

then inverts the wagons, rotating them 

through 150 degrees. This is done with-

OOre delivered 24/7 by the re delivered 24/7 by the
world’s heaviest haul lineworld’s heaviest haul line

out uncoupling the wagons, as each 

pair of wagons has a swivel coupling at 

either end. 

Prior to each operation, the wheels 

of the train are locked in place to 

prevent the train from moving during 

the rotation cycle. The contents of the 

wagons are dumped into a chute that 

feeds an apron feeder, which transports 

the ore onto a conveyor that feeds one 

of the facility’s stackers. The stackers 

create the port’s stock piles, which are 

later consumed by reclaimers that feed 

the company’s ship loaders. 

Having emptied its load at the port, 

a Fortescue train heads back to the 

mines for more iron ore. 

Technicians are on site 24 hours a 

day so they can respond quickly 

to any problems that arise.

G R E E T I N G S  F R O M  O U R  S H O W R O O M
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said Jo Banner, Banner Contracts’ Company 

Director. 

After six months in operation at Lafarge 

Tarmac Thrislington quarry, the Lokotrack 

LT106 mobile plants’ fuel consumption 

averages around 15.5 liters per hour. 

According to Jo Banner, these figures 

make them the most fuel-efficient mobile 

crushers in his company’s fleet. And with 

fuel prices in the UK skyrocketing from 35 

pence per liter to 70 pence per liter in just 

six years, shaving a third off the fuel bill 

makes a real difference.

“Not only have fuel prices increased, 

they now vary considerably in a matter of 

days, meaning that fuel costs are hard to 

predict,” Jo Banner added.

Lokotrack LT106 reduces 
fuel consumption by a 
third at Banner Contracts
The production of dolomitic lime for steelmaking sets high demands on the  

consistency and quality of kiln feed at Thrislington Quarry in northeastern England.

TEXT & PHOTOS Sofia Williams

When Banner Contracts Ltd, a crushing 

contractor based in northeastern England, 

first put its two brand new Lokotrack LT106 

mobile crushing plants into operation in 

December 2012, they were amazed at how 

little fuel the new investments required.

“Each one of our LT106’s consumes 9 

liters less fuel per hour than its predeces-

sor LT105. That’s a 35 percent difference,” 
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A unique deposit

All of the processing at Thrislington quarry, 

home of the two new Lokotrack LT106 

mobile crushing plants, is carried out by 

Banner Contracts. 

This individual deposit has a specific 

chemistry that meets the requirements for 

supplies to the iron and steel industries.

The quarry produces kiln feed, which the 

onsite customer Steetley Dolomite supplies 

for steelmaking after calcination, and lump 

stone for the blast furnace. In both cases, the 

product acts as a flux, reducing temperature 

and removing impurities from the iron ore.   

The fines produced during the process 

are also supplied for iron making as part 

of the sinter, being blended with various 

materials such as iron ore and coke.

These products require a chemistry con-

sistency within the clients set parameters: 

low values of silica, sulphur and alumina, 

G R E E T I N G S  F R O M  O U R  S H O W R O O M

Banner Contracts Ltd. was established 

in 1993 by Jo’s father, Mike Banner. 

The Darlington-based company offers 

contract crushing, screening and wash-

ing of aggregates, earthmoving, and 

related plant hire services in northern 

England. It employs 50 people and 

processes in excess of 3 million tons 

per annum. 

Banner Contracts has carried out all 

of the processing at Thrislington quarry 

since 2005 and is expecting to reach an 

annual production rate of 1.5 million 

tons in 2013. 

A family A family
businessbusiness

with a minimum value of magnesium 

oxide of 18 percent. 

In addition, the quarry makes several co-

products, including sub base, capping, and 

aggregates and sand, for concrete making.

“The nature of the process lends itself 

to having multiple smaller plants instead of 

one large one,” Jo Banner explained. 

“Lokotrack is good on tracks and easy 

to move. It only takes around 30 minutes 

to move the machine, tidy up the spot and 

start crushing again,” he continued.

The flexibility of the mobile equipment 

enables the operators to easily utilize differ-

ent faces to help make sure that the com-

position of the kiln feed is just right. It has 

also made experimenting and fine-tuning 

the process quick and easy. Equipment can 

be regrouped time and again to try out 

new combinations. 

It’s not just the machine,  

it’s the relationship

Mobile flexibility was not the only reason 

behind Jo and his father Mike Banner’s

decision to invest in the Lokotrack LT106 

plants. The standard of access and the 

guarding features of Lokotrack also played 

a part in the decision. For Banner Contracts, 

health and safety are always a crucial con-

sideration.

According to Jo Banner, another impor-

tant factor was the level of service, sup-

port and the personal relationship Metso 

provides. 

“Whenever we had problems during the 

commissioning phase, we just called and a 

Metso service engineer would come over 

and take a look.”

Banner Contracts was so pleased with 

the first two LT106 plants that they placed 

an order for a third one in May 2013. After 

a successful delivery, it is now in operation 

at one of the company’s other customer 

sites. 

More info:

Steve John Clarke

Tel. +44 7918 650800

steve.john.clarke@metso.com

 With fuel prices  
doubling in just six years, 
shaving a third off the 
fuel bill makes a real  
difference. 

 Whenever we had 
problems during the 
commissioning phase,  
we just called and a 
Metso service engineer 
would come over and 
take a look. 

Jo Banner (left) manages a 

20-year old family business.
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Stability through automation
Metso’s process control ensures a smooth workflow for ProStein in Germany.

Stability is the key to good overall capacity, high-quality end products and safe operation 

at an aggregates plant. With the Metso DNA plant automation system, the well-known 

German aggregates producer ProStein GmbH & Co. KG has achieved all of these features 

that are sought today by quarries worldwide.

TEXT & PHOTOS Eero Hämäläinen

It took Tomasz

Muzyka just one

week to learn

the basics of the

Metso DNA plant

automation system.
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private railway operating company ADE 

via the railway network. There is a demand 

for the top quality fines in the range of 

1–3mm on international markets too.

The total production of all quarries is 

approximately 2 million tons. For 2014, the 

demand is expected to remain at the same 

level.  

The Ebersbach quarry was leased by 

ProStein in 2003 and has since been mod-

ernized into a state-of-the-art stationary 

plant with Metso feeders, crushers, screens, 

conveyors and plant automation. Today the 

quarry produces 400,000 tons per year of 

all the “Edelsplitt” grades needed.

Strict quality standards to be met

The requirements concerning rock geol-

ogy and end-product shape and con- 

tents are becoming increasingly stricter.  

A good example is the German standard  

of 8/11-mm-sized asphalt aggregates:  

only 10 percent is allowed to be bigger  

and 15 percent smaller.

“In our Ebersbach quarry, the quality is 

measured once a week. Thanks to the high-

quality crushers and screens and modern 

plant automation, we can, quite frankly, 

estimate our quality level to be excellent,” 

Freddy Grosser notes.

Metso has been a trusted ProStein 

partner for a long time. The company has 

quarries operating several feeders and 

conveyors, two C series and one VB series 

jaw crushers, ten HP and GP series cone 

crushers, one LT jaw plant, and the newest 

addition, the Metso DNA plant automation 

with complete plant electrification.

Learning to operate  

Metso DNA in a week

Inside a safe, vibration-free and air-con-

ditioned cabin, Plant Operator Tomasz 

Muzyka monitors and steers the complete, 

stationary Ebersbach quarry process using 

two computer displays, a mouse and a 

keyboard connected to a Metso DNA plant 

automation system.

“I have worked with ProStein for just 1.5 

years. Before that, I was a dump truck driver, 

so I had no experience in plant automation. 

But, even so, it only took a week to learn 

the Metso DNA system. Automation keeps 

the basic process well controlled. If needed, 

we can also react quickly to all process-

related issues and correct them.”

“For example, to change the crusher set-

ting I just stop the feed, empty the crusher, 

and then choose the new value for the 

Metso automation system. Thanks to Metso 

DNA, I don’t have to go climbing on the 

plant structures or do any overflow-related 

shoveling,” Tomasz Muzyka adds. 

More info:

Karl-Heinz Hessler 

Tel. +49 177 660 8438 

karl-heinz.hessler@metso.com

“Stability in our rock processing is the main 

outcome we have achieved. Everything – 

from primary feed to accurate screening 

of fines – works smoothly. As a result, we 

are able to secure steady capacities within 

the planned working hours, and with 

good cubicity of end products,” comments 

Freddy Grosser, Production Manager for all 

ProStein quarries. 

“Operating with Metso DNA has also 

increased our general cost efficiency. 

Today, the complete stationary plant only 

requires four operators per shift. With 

Metso DNA, all necessary process adjust-

ments can be done by one person in a 

comfortable cabin. That means less climb-

ing on service platforms near crushers, 

screens and conveyors and, ultimately,  

better workplace safety,” Grosser adds. 

Hillside quarries

ProStein operates six different quarries 

in the beautiful East Saxony hills. The top 

quality products refined from the hard 

porphyry type of rock are used in motor-

ways and airport base materials and in the 

production of asphalt and concrete. 

Big porphyry boulders are separated 

and classified for use as armor stones in 

water canals, for example in Berlin. In addi-

tion to supplying the German market,  

ProStein exports its products to Poland. 

Transportation of the products is car-

ried out by local forwarders as well as the 

Production Manager Freddy Grosser (left) 

with Site Manager Andreas Glawion at 

ProStein’s Ebersbach quarry.

The Metso DNA plant automation system keeps the Ebersbach quarry process running smoothly.
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Metso belt turner 
improves safety, reduces costly cleaning and maintenance

Hanson Aggregates operates a sand and gravel quarry in Needingworth, 

Cambridgeshire, UK. Well known for its progressive safety practices and its

environmental work, the quarry recently installed a Metso belt turner on one 

of its long conveyors. The result is a cleaner, more productive facility and less 

manual handling of hazardous cleaning work for employees.

TEXT Charlotte Gunnarsson PHOTOS Metso
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Johnson. The Metso belt turner has now 

been operating continually for over six 

months without any problems and without 

the need for maintenance or adjustments.

Metso’s belt turner not only fulfills 

the quarry’s objective of creating a safer 

working environment by reducing manual 

handling operations and the company 

objective of zero harm, it also delivers sev-

eral other advantages.

For example, in cold weather, operators 

no longer need to spend time salting the 

drum to prevent frost build-up. Reduced 

friction between the belt and the return 

rollers indicates that the quarry may also 

save energy, although this has yet to be 

documented.

The Needingworth quarry favors the 

use of nylon rollers, which offer some ben-

efits but can be problematic and expen-

sive if they stall due to material build-up. 

Prior to installing the belt turner, staff had 

to change rollers frequently. This has now 

been significantly reduced, saving both 

time and money. Pleased with the positive 

results, the quarry is considering installing 

additional Metso belt turners. 

More info:

Robert Abraham

Tel.  +46 410 525 63

robert.abraham@metso.com

There are three kilometers of conveyor 

belts at the Needingworth quarry, includ-

ing a section that runs over an environ-

mentally sensitive wetlands area. A few 

years ago, the local government required 

the quarry to install a belt turning device to 

minimize the potential waste and dust that 

fell into the water below. This experience 

was so positive that they did not hesitate 

to consider installing a second belt turner 

when the need arose.

Needingworth’s initial interest in install-

ing a second belt turner was to reduce 

the need for cleaning under the conveyor, 

which was recognized as a significant 

manual handling procedure for operators. 

Cleaning the sand and dust from beneath 

the quarry’s 450-meter-long conveyor (part 

of which runs through a tunnel) was very 

time consuming and was part of the belt 

man’s daily task. 

The use of a belt scraper removed some 

of the sand and dust from the belt, but 

fines that were not removed would fall 

from the return side as it passed over the 

return rollers. So in the autumn of 2012, 

they decided to install a Metso belt turner.

How does it work?

The Metso belt turner turns the dirty side 

of the belt to face upwards at the drive pul-

ley and then turns it back again at the tail 

pulley. If the dirty side is facing upwards, 

the material doesn’t fall to the ground and 

accumulate underneath the conveyor.

Instead of sand and dust piles build-

ing up underneath each of the return 

rollers, they are now isolated to two easily 

accessible positions, head and tail. These 

can be cleaned up much more safely and 

efficiently, reducing the manual handling 

risks to operators.

Simple design, easy installation

Unlike competing products, which Quarry 

Foreman Frank Johnson describes as 

‘over-engineered,’ the Metso belt turner 

is simply designed and easy to install. In 

Needingworth’s case, there was very little 

space under the conveyor, so they had to 

lift a 4-meter-long section of the conveyor 

structure 0.5 meter to make space for the 

belt to turn. “Even though we had chal-

lenges with limited space for installing the 

Metso belt turner, the whole installation 

still only took one day,” explains Frank  

MMetso improves etso improves
conveyor safety conveyor safety 
and productivityand productivity

The safety and well-being of site 

personnel is the first priority at  

any site. Unprotected conveyors 

can be dangerous to workers near 

the conveyor belt – especially 

around the pulleys. Metso HiSafe 

systems provide added conveyor  

protection while enabling 

improved productivity. 

Metso HiSafe Roller Guards  

prevent clothing and fingers 

from being caught between  

the belt and roller.

The Metso HiSafe Head Pulley 

Guard eliminates the pinching 

hazard at this fast-moving point.

The Metso HiSafe Tail Pulley 

Guard is specially designed to 

minimize the risk of pinching 

accidents at the tail end of the 

conveyor belt. 



Multiple benefits at 
Berezitovy gold mine
Metso mill linings provide longer service life, energy 
savings and reduced load on mill bearings and drive.

Wear measuring inside a Metso 

Allis-Chalmers SAG mill. Denis 

Demenok, head of Khabarovsk 

service department (left), with 

Artem Askhadulin, Mining 

sales, Russia.
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A change in the mill lining 

type and design in a grind-

ing mill at the Berezitovy 

gold mine in Russia is bring-

ing significant benefits to

the whole comminution

process. Metso designed

the lining to include rub-

ber and Poly-Met materials

on both the feed-end head 

and discharge system and

metallic liners on the shell

of the aging Metso Allis-

Chalmers grinding mill.

TEXT & PHOTOS Eero Hämäläinen

properties of each material can be fully 

utilized.

“After the first four months of grinding 

gold ore with Metso mill liners in our SAG 

mill, the results are very positive. The wear 

rate is low and, based on the first wear 

measurement, the expected life is about 

double compared to what we got from our 

previous all-metallic liners,” says Nikolay 

Vershinin, head of the mine’s process plant.

According to Vershinin, instead of 

changing the liners every four months, 

the mine now plans to extend the change 

intervals to between 6–7 months. This 

means a great improvement in grinding 

uptime and mill lining costs. After four 

months of using the Metso lining, the mill 

has been in operation for 2,205 hours  

and production has so far amounted to 

488,867 tons of gold ore.

“The Metso combination lining is some 

35 percent lighter compared to full metallic 

liners, so we now have a much lighter load 

on the bearings and drive of our old Metso 

Allis-Chalmers branded grinding mills. The 

energy consumption has been reduced by 

10 percent as a result of the combination 

of changes made,” Vershinin comments.

“Last, but not least, replacing the Metso 

rubber and Poly-Met liners is faster and 

easier than with the previous all-metallic 

ones. Now, our maintenance crew does not 

need any special tools for that part of the 

job,” he adds.

Gold mining in extreme

temperatures

Belonging to the globally operating Nord-

gold group, the Berezitovy mine is located

in the Russian Far East, in the northern part

of the Taiga forest zone, 2,000 km north-

west of the city of Vladivostok. The operat-

ing climate consists of extremes, ranging

from -50 C in the wintertime and +35 C in

the summer.

Berezitovy exploits an open pit with the

benching method, targeting the extrac-

tion of 1.5 million tons of gold ore in 2013.

The average gold content, associated with

polymetallic, sulfide-type mineralization, 

is 2.1 grams per metric ton. Silver, zinc and

lead are produced, too. Known reserves

allow the mining operation to be contin-

ued for at least 8 years to come.  >

Metso’s combination lining has resulted

in longer service life, energy savings and

a reduced load on the mill bearings and

drive.

Metso is the only mill lining supplier

that can offer linings made of rubber, Poly-

Met, and metal, as well as a combination of 

these types in the same mill; by selecting

the best material for each part, the unique

With more than

50 percent added 

durability, Metso’s

Poly-Met/metallic

combination mill

lining has proven its 

wear resistance in 

the grinding of gold 

ore in Russia.
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 The energy consump-
tion has been reduced by 
10 percent as a result  
of the changes. 
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The minerals processing section houses 

a Russian-made jaw crusher, Metso’s sec-

ondary cone crusher and SAG and ball 

mills, followed by cyanidation, electrolysis 

and refinery stages. In 2012, the mine pro-

duced 3,617 kg (116.3 koz) of gold. 

More fines with  

GP500S cone crusher

After blasting, the extracted gold ore is 

trucked one kilometer to the primary 

crusher. Sized down to -300 mm, Metso’s 

biggest gyratory cone crusher, the Nord-

berg GP500S, handles the secondary 

crushing.

“We have now crushed more than 1.5 

million tons with the GP500S and are very 

pleased with the results. Our crushing 

capacity has increased from the previous 

250 tons per hour to over 440. In addition, 

we now get more fines, which is beneficial 

for grinding,” comments Chief Mechanic 

Evgeny Turanov.

Belongs to the globally operat-

ing Nordgold group.

Located in the Russian Far East, 

2,000 km northwest of the city of 

Vladivostok.

In 2012, the mine produced 

3,617 kg (116.3 koz) of gold.

The minerals processing sec-

tion houses a Russian-made jaw 

crusher, Metso’s secondary cone 

crusher and SAG and ball mills, 

followed by cyanidation, elec-

trolysis and refinery stages.

Metso equipment at 

Berezitovy Rudnik

Nordberg GP500S cone crusher

– css 45 mm

– capacity 605 mtph

Metso Allis-Chalmers SAG mill

– 6.7х2.4 m

– 2500 hp power

– Metso Poly-Met/metallic  

combination lining

Metso Allis-Chalmers ball mill

– 4.4х8.5 m

– 300 hp power

THE BEREZITOVY

GOLD MINE

Wear mantles for the GP500S are 

changed after 6–7 months, depending also 

on the climate conditions. During extreme 

cold conditions, crushing frozen gold ore 

accelerates the wear.

Two teams of 500 workers

Located 50 kilometers from the nearest 

residential area and over 100 km from the 

Trans-Siberian railway, the Berezitovy mine 

faces some extra challenges with its work 

force and materials logistics.

The mine houses a comfortable camp 

area that includes accommodation, catering 

and recreational facilities. The mine com-

municates with the outside world using a 

satellite network. Two teams of 500 workers 

rotate on a month-on/month-off basis. 

More info:

Artem Askhadulin

Tel. +7 985 977 50 93

artem.askhadulin@metso.com

Nikolay Vershinin, head of the Berezitovy mine’s process plant, is pleased with the extended life 

and less load on the mill drive achieved with Metso’s Poly-Met/metallic combination mill lining.

The Nordberg GP500S cone crusher has 

significantly boosted both secondary crushing 

capacity and the amount of fines.
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 In the Berezitovy case,  
the results were better 
than expected. 

RESULTS minerals & aggregates    1/2014            33



34            RESULTS minerals & aggregates    1/2014

Enhancing Marocca Costruzioni’s economy, efficiency and safety with a 

Fully truckless, mobile crushing Fully truckless, mobile crushing
and conveying system  and conveying system

G R E E T I N G S  F R O M  O U R  S H O W R O O MG R E E T I N G S  F R O M  O U R  S H O W R O O M

Operating the primary section up in a steep quarry face created a major challenge 

for the Italian company Marocca Costruzioni. A totally truckless, economical and 

safe solution was found by choosing a Metso Lokotrack track-mounted jaw plant 

and connecting it to a unique and flexible mobile conveying system.

TEXT & PHOTOS Eero Hämäläinen
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Metso’s mobile primary crushing and 

conveying system feeds the crushed 

limestone to the stationary field conveyor.

Situated in Anagni, a hilly environment 

some 100 km southeast of Rome, the  

family-owned Marocca Costruzioni com-

pany has exploited the limestone deposit 

since 1921. A wide variety of high-quality 

aggregates are marketed for concrete, 

asphalt and road works in the Lazio and 

Toscana provinces.

The main challenge for Marocca is the 

big altitude difference between the new 

quarry face situated 495 meters above 

sea level and the stationary processing 

plant some 200 meters lower. The grada-

tion along the quarry roads is more than 

15 degrees.

“Metso’s mobile concept  

the best alternative”

After trying conventional trucking to move 

the limestone after primary crushing down 

to secondary processing, it was quickly 

discovered that trucks were a costly solu-

tion, consuming a lot of tires and fuel. An 

alternative solution was crucial for the 

quarry’s future.

“Based on studies of available options, it 

became clear to us that Metso’s mobile pri-

mary crushing and conveying system would 

provide us with the biggest benefits and the 

capacity, economy and reliability we were 

looking for,” comments Managing Director  

Alberto Marocca of Marocca Costruzioni.  >

Thanks to the easily adjustable mobile 

conveyor, Fosso della Foresta quarry can 

exploit the upper quarry face in a flexible 

and economical way.
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November 2012. The unit is connected to 

the two-piece LL12 series mobile conveyor 

system and further to the stationary, locally 

manufactured, 400-meter-long field  

conveyor.

After just a week’s training, the Metso 

mobile system could reach a continuous 

crushing capacity of 800 tons per hour.

The limestone feed contains a lot of 

fine materials. The LT140 was first run with 

a closed side setting of 160 mm and was 

later increased to 200 mm. With this, the 

fuel consumption of the primary unit fell 

by 10 liters per hour to 21 liters. 

Family-owned companies have a long 

reputation in Italy. Marocca Costruzioni 

is no different: the company has been 

in the same family for over 90 years.

Adolfo Marocca founded the 

company in 1921 on the basis of the 

business management experience his 

father, Francesco Marocca, gained in 

the early part of the 20th century. The 

founder’s sons, Alberto and Gianfranco, 

continued the family enterprise in the 

1970s by focusing on the industrializa-

tion and automation of the quarry and 

asphalt plant operations.

Today, Alberto Marocca acts as the 

Managing Director of the company. The 

third and fourth generations are well 

on their way to eventually taking over 

responsibility for the quarry. Alberto’s 

daughter, Elena, and two nieces, 

Giovanna and Roberta, are helping 

in the Marocca’s daily business. 

All in the familyAll in the family

Feed size and type: white-colored 

limestone, 0–240 mm in size, bulk 

density 1.6 t/cum

End products: over 21 different 

products, including 0–4 mm,  

4–6 mm, 6–10 mm, 10–15 mm, 

15–23 mm, 23–30 mm and  

30–70 mm

Area of use: aggregates for con-

crete, asphalt and for road works

Production per year:

1.4 million tons

Number of employees: 50

Metso equipment on site

Lokotrack LT140 mobile jaw plant

CSS 200 mm

– Capacity (utilized) 800 tons 

per hour

– Capacity (nominal) 1200 tons 

per hour

Nordberg LL12 mobile conveyor

– Total length 76 m

– Capacity (nominal) 1200 tons  

per hour

– Weight 62 tons

– Belt length: 1200 mm

MAROCCA COSTRUZIONI 

FOSSO DELLA FORESTA

QUARRY

The second, third and fourth Marocca quarry generations: Alberto Marocca with his 

daughter Elena (on his left) and nieces Roberta and Giovanna.

“With half a year’s experience now 

behind us, we are fully convinced of the 

benefits of the Metso mobile system. It 

works just as we expected and secures 

our profitable operation. As a bonus, we 

have gained a dust-free and safe quarrying 

environment.”

The over 25-million-ton limestone 

reserves ensure Marocca’s operational 

future for several decades to come.

“The mobile system allows us to exploit 

our quarry with just minor modifications 

during the planned six phases, reaching 

up to the 525-meter level. In fact, we have 

made a solid investment in our future,” 

Alberto Marocca adds.

Tracked primary, stationary 

secondary and tertiary crushing 

Metso’s Lokotrack LT140 primary jaw plant 

started to crush the limestone feed in 

 We have made a  
solid investment in our 
future. 

“Actually, the C140 jaw crusher can 

crush up to 1200 tons per hour. Because 

of the steepness of our static conveyor, 

it gets overheated with bigger materials 

volumes, so we limited the production to 

800 tons per hour. As a side product, our 

static, downhill conveyor produces 220 

kW of electricity when operated,” Alberto 

Marocca says. 

Presently, after the static conveyor, the 

limestone is being fed to the secondary cir-

cuit by front-end loaders. When the tunnel 

feeder with new conveyors is completed, 

the Fosso della Foresta quarry will become 

totally truckless. 

More info:

Carlo Rinolfi

Tel. +39 3351 2531 59

crinolfi@scaispa.com

G R E E T I N G S  F R O M  O U R  S H O W R O O M
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The safety culture in the mining sector and 

the industry serving it has changed radi-

cally over the past ten years. I know this 

based on research data and my own expe-

rience. When I started working in a foundry 

16 years ago, the use of hearing protection 

was considered to be too girly. I didn’t use 

it either, at first. As a result, I lost part of my 

hearing.

Today hearing protection is a mat-

ter of course in the sector. And it’s easier 

to advance safety matters overall. There 

is a direct link between improved safety 

and employee commitment, and studies 

indicate that working in a safe environment 

is also more efficient. No longer can any 

company say that safety is non-essential 

for them.

Just as in the business world in general, 

the customers are the drivers of change. 

Some five years ago, Metso too noticed 

that the most well-informed mining 

companies were clearly ahead of us in the 

safety arena. We addressed the issue right 

away. If we would have been content with 

the status quo, sooner or later we would 

have encountered safety challenges on 

many fronts, starting with agreement 

negotiations. Fortunately, we realized this 

somewhat earlier than a large share of our 

competitors.

The safety indexes of many of our min-

ing customers still show better numbers 

than at Metso, but during the past few 

years Metso has advanced and has seen a 

big improvement in, e.g., LTIF¹. However, 

zero injuries is the only acceptable goal 

when it comes to safety issues.

Safety stems from practical actions 

Today all mining sector companies want 

to know about their partners’ HSE matters. 

They are particularly interested in how 

well, say, Metso knows its supply chain, 

and does the entire chain comply with 

the same principles. Another thing that all 

customers want is to see measured results. 

Hard numbers demonstrate that the part-

ner doesn’t only talk about safety issues, 

but has actively integrated them into their 

everyday activities.

In practice, better safety is the result 

of everyday actions. Safety improves if 

the company can get the most number 

of employees possible to be observant 

and identify things that can be corrected. 

When the risks identified by employees are 

brought to the attention of the company’s 

safety people, they are more likely to be 

corrected. At Metso, the goal is for every 

Metso employee to report at least one risk 

observation annually. And in units where 

injuries no longer occur, the observations 

Better safety 
means better 
business

 Measuring is essential. 
It’s impossible to improve 
safety if you don’t know 
what level you are 
starting from. 

can improve the probability that they won’t 

occur in the future either.

I have been working with HSE issues 

full-time for four years now. During that 

time I have been part of countless safety 

discussions and I have learned many 

things. Here are four of them:

Business can be conducted also in such 

a way that doesn’t run contrary to your 

own principles and ethics.

Measuring is essential. It’s impossible to 

improve safety if you don’t know what 

level you are starting from.

Partnerships between companies func-

tion better when their safety experts 

have a dialogue with each other already 

before the collaboration begins. For 

example, Metso has a safety expert in 

every country, and their expertise is also 

available to customers.

Feedback from customers and partners 

is always welcomed. I encourage our 

customers to expect more from us – also 

in safety matters. It leads to success. 

Pirjo Virtanen

Foundry Manager,  

Metso Mining and Construction

In 2009–2013, Virtanen acted as Vice President 

of HSE in Metso Mining and Construction

1)LTIF = Lost Time Injury Frequency: The number 

of work-related injuries or illnesses that prevent  

a person from doing any work the day after  

the accident; recorded for a group of workers,  

per million hours worked by that group.
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Going 
underground
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Sub-surface mining sets unique requirements on equipment 

as well as on safety and maintenance issues: excavating for 

and assembling a primary crushing plant underground is 

complicated and costly, so careful planning really pays off. 

What are the big decisions when starting an underground 

primary jaw crushing plant?

TEXT Metso  PHOTOS Eero Hämäläinen & Metso
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Sizing the plant

Real estate in an underground mine is not 

cheap, so the design of primary crushing 

plants faces more limitations underground 

than on the surface.   

However, the primary crushing and 

transportation of ore to the surface are 

this top size, the crusher setting is in the 

range of 200 mm or below, depending on 

the rock characteristics.

If a belt is not used in transporting the 

crushed ore out of the mine, the other 

method of transporting ore from under-

ground applications is via skip hoist.  

Depending on the size of the skip, the ore 

being transported may need to be finer.  

Picking debris out of the primary feed 

is always a challenge. If there is a belt after 

the crusher, it makes sense to place a mag-

netic separator there to get rid of at least 

the magnetic parts of unwanted materials. 

This way, it will not get transported to the 

next stage of comminution.

Underground mining methods mostly 

produce a feed that is finer than in a typical 

open-pit mine, resulting in higher capacity 

through the plant. However, surprises do 

happen, so be prepared to handle oversize 

feed material when required.

Scalping is usually recommended before 

a jaw crusher, whereas gyratory crushers 

can handle the excavated ore as such. This 

is because primary gyratories are not as 

sensitive to fines: they are large, steep and 

have a relatively short stroke compared to 

settings that allow fines to flow through 

more easily.  

The primary gyratory kinematics pro-

duce a straight, compressive crushing func-

tion without the grinding action found in a 

single toggle jaw, therefore the liner wear is 

not as high per ton of crushed material. 

1

2

3

The Inmet Mining Corporation’s Pyhäsalmi 

Mine underground crushing plant. The plant 

is automated, and it is operated from a surface 

control room 1.4 km above the crusher. Push 

feeder into the crusher, no scalping.

often the determining factor that decides 

on the capacity of the mine. 

The required capacity defines the size 

and type of crushing equipment and also 

the number of parallel crushers or plants 

required to meet the mine’s production 

rate. Most suppliers and EPCM providers 

have simulation and calculation tools for 

basic equipment and capacity selection.

Jaw crushers are the most common solu-

tion in underground applications when the 

throughput is less than 1,000 tons per hour, 

depending somewhat on the scalping 

solutions. Above 1,000 tph, primary gyra-

tory crushers begin to look interesting, and 

after the throughput reaches 2,000 tph, jaw 

crushers are very rare, with the exception 

of a parallel plant layout. Capacity is also 

determined by the feed size and material 

type introduced to the plant, as well as the 

required product curve. In most cases, the 

first stage of crushing really has two func-

tions: to get the material small enough to 

be transported out of the mine, as well as 

to get a suitable product curve for the next 

stage of comminution.

In either case, the top size of the mate-

rial ends up typically in the range of 200 

– 350 mm, which is good for belt convey-

ors and fits into most secondary crushers 

without causing process risks. To achieve 

Scalping is recommended for a jaw 

crusher for three main reasons: 

Capacity increases when material below 

the crusher setting bypasses the crusher; 

also the energy consumption is lower. 

The life of wear parts increases; a jaw 

crusher usually wears more manganese 

steel per crushed ton than a gyratory 

crusher.

Feeding fines into the crusher may 

increase peak stress loads because of 

packing, i.e. material being compacted 

as far as it compacts. This is enhanced by 

moisture, which again is highest in the 

fines and quite common in underground 

mines.

The most compact way to scalp is with 

a vibrating grizzly feeder.  However, using a 

separate feeder and a scalper allows both 

components to be optimized for improved 

process control and performance.

Points against scalping:

A separate scalping grizzly adds a new 

piece of equipment into the process, 

increasing capital costs and requiring 

maintenance.  The installation also calls 

for chutes and other bypass arrange-

ments, which may hinder maintenance 

access.

Jaws or a primary gyratory?

To scalp or not to scalp?
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Installing the machinery can prove quite 

challenging, as the primary crushing plant is 

usually built close to the deepest part of the 

mine. Ramp access gives some flexibility in 

the installation phase, at least compared to 

having to sling everything through a shaft.

The most demanding unit is the crusher 

itself; feeders, bins and plate work are 

easier to handle when it comes to size and 

weight. From this perspective, modular 

bolted construction is a definite advan-

tage. Some jaw crushers are built in this 

way, and practically all gyratories break into 

bolt-connected modules. Although the 

modules themselves can be pretty bulky: 

a top shell of a 54-inch machine weighs 

approximately 85 tons, so lifting capacity is 

definitely an issue, in addition to size. The 

heaviest part of a Metso C200 jaw crusher 

for maintenance is the pitman assembly, 

which weighs approximately 40 tons and 

requires 5 meters of vertical space plus 

clearances for lifting.

Although designed for maintenance, 

cranes and other lifting equipment can 

also be used for the installation. Overhead 

bridge cranes are the most common in 

underground crushing plants as they can 

utilize the available space and have a con-

stant lifting capacity throughout the area.

In selecting lifting equipment and 

reserving space for lifting, keep in mind 

that future demands on capacity and reli-

ability have a tendency to increase the 

weight and sometimes the size of 

key components. When 

eventually replacing 

the current machine, 

you are likely to opt for 

a slightly bigger one, 

and it should fit into the 

same plant layout with-

out excavation work or 

major modifications.

Often, the crusher is 

built below or on top of an 

ore pass, which brings up 

practical and safety issues 

in installation and also in 

maintenance. Safe and quick 

personnel access needs to be 

planned on the top and bottom 

of the installation, and a lift might 

be a consideration.  >

800 mm medium 

gold ore

1000 t/h

1000 tph

100%

1000

VF866-2V

Opening  

160 mm

Load 42%

C160 std

Setting 200 mm

1000

516

2.6

69 %

516

484

SD 2.7 t/m3

Cr 35% 

Abr 300 g/t

800 mm medium 

gold ore

520 t/h

520 tph

100%

520

520

520

C160 std

Setting 200 mm

2.5

69 %

SD 2.7 t/m3

Cr 35% 

Abr 300 g/t

Simulated capacity difference 

between scalping and 

not scalping in a primary 

crushing plant.

4

Lifting of the pitman 

into a jaw crusher.

In an underground mine, the feed tends 

to include more foreign objects than in 

a surface operation. Debris, such as rock 

bolts, wire mesh, cable, pieces of pipe or 

wood etc., may get stuck in the scalping 

grizzly.

If the crushing plant will be operated 

remotely and as highly automated as 

possible, the debris can cause unpre-

dictable clogging of the grizzly. Getting 

someone to the plant to clean things up 

can take a while, and the cleaning itself 

takes time. Downtime leads to lower 

long-term capacity and weaker process 

reliability.  

In practice, issues like debris and occa-

sional slightly oversized feed can be 

resolved by selecting a crusher size that 

is clearly above the theoretical need and 

thus less sensitive to variations in the 

process.

Don’t forget to plan for future capacity 
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In order to achieve high process reliability 

and availability, it’s important to consider 

future maintenance needs already when 

planning the crushing plant. Routine main-

tenance includes lifting wear and spare 

parts, in which case well-located jib cranes 

or monorails may be the answer. For large 

crushers, even the tools needed for open-

ing or tightening bolts can get bulky and 

benefit from having a lifting device handy. 

One question often overlooked  is: 

if you lift something out of the crusher, 

where do you put it? Sufficient floor space 

and headroom are essential. One tip for 

5

Installation of a Nordberg C200 jaw crusher plant at Newcrest Mining Ltd Cadia Valley operations Ridgeway Deeps gold mine. LHD loading into feed 

hopper, apron feeder to crusher, no scalping.

A maintenance-friendly plant design maximizes availability

saving space is to build a hole in the floor 

for the main shaft. Then, you lay the pitman 

from the jaw crusher on its side to work on 

bearings or place the gyratory main shaft 

upright. When the hole is not in use, it 

must be covered.

Preventive and predictive maintenance 

is largely based on good planning and 

follow-up, including the discipline to follow 

visual inspection and lubrication schedules. 

If a service point is not readily accessible, 

there is a temptation to neglect it. With 

today’s 3D CAD tools, it is quite simple to 

review service access to various points 

before construction.

Automation and centralized lubrica-

tion are cost-effective ways to improve the 

maintenance process. Underground plants 

generally operate unmanned, so make sure 

to utilize the automation and diagnostic 

systems, like placing cameras at key points.

 If you lift something  
out of the crusher,  
where do you put it? 

FEATURE
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Put safety first

Safety starts with the plant design. When

the majority of service procedures can

be carried out from the ground level or

from proper service and access platforms,

climbing onto wet or dusty surfaces can be

avoided. Preventing objects or people from

falling through the crusher, especially in a

jaw crusher, where wear parts are changed

quite often, is also crucial.

Surprisingly, medium-sized objects

are the most dangerous ones to lift. Large

components seem to get a higher level

of attention and planning, and small parts

don’t cause as much reported damage.

There is often limited time for routine

maintenance procedures and these proce-

dures do not always receive the necessary

attention. Typical issues include not using

the proper lifting devices or procedures,

which often results in hand or foot injuries

and sometimes even more serious conse-

quences. Instructions, training, discipline

and availability of information play a key

role in injury prevention, as does the avail-

ability and condition of the correct tools,

such as lifting equipment.

Dust suppression on the feed side of a

primary plant is always a challenge. In prac-

tice, a proper water mist is the only univer-

sal solution. In more confined spaces, such

as transfer points under or after the crusher,

it is easier to install suction and filtering to

keep the air quality under control.

Dust gathering on horizontal surfaces

over time must be washed away. This

requires floor inclinations, drainage and

potentially sumps and pumps. If heavier

accumulation of material is expected, e.g.

under conveyors, leave space for a skid-

steered loader.

Fire suppression and fire safety proce-

dures should be given careful considera-

tion, not because fires in crushing plants

are common, but because any fire under-

ground can have severe consequences.

Jaw crusher plant with scalping with a vibrating grizzly feeder.Jaw crusher plant with scalping with a vibrating grizzly feeder

 If a service point is  
not readily accessible, 
there is a temptation  
to neglect it. 

6

Lifting wear and spare parts

Slipping on or off machines

Clearing blockages in the crushing 

chamber

Removing unwanted material from 

the feeder, grizzly or crusher

Protection of moving parts

Dust

COMMON TYPES OF SAFETY ISSUES REGARDING 

A CRUSHING PLANT ARE RELATED TO:

Underground application of a 

portable primary crushing plant with 

feed hopper unit and jaw crusher unit.

FEATURE



The  
tracked 
giant
ready for 
Kazakhstan
The assembly of a record-

breaking, mobile track-

mounted jaw crushing 

plant has been completed 

at Metso’s production 

facility in Finland. The 

monster plant is now ready 

to be dismantled and 

shipped to Kazakhstan  

for on-site assembly.

TEXT Eero Hämäläinen  PHOTO Ralf Salonen

NEARLY TWO-METER TRACKS

The electric-driven D10-sized tracks

of the LT200 jaw plant are 

1.8 meters high.

COMFORTABLE AND

SAFE OPERATION

The operator of the mobile system

sits inside a well-insulated cabin

at a height of 8.5 meters. Efficient

insulation is necessary since the

operational temperatures vary from

+30 C to -30 C. The cabin stands

on its own legs for vibration-free

operation.

CITIUS,  ALTIUS,  FORTIUS
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The world’s largest fully mobile track-

mounted jaw crushing plant is truly 

a machine of superlatives:

total weight more than 800 tons

height almost 11 meters

capacity up to 2500 tons per hour

fully electric-driven with an incoming

power range of 6000 volts



CITIUS,  ALTIUS,  FORTIUS

MASSIVE STRUCTURES

Of the four-piece primary crushing

and conveying system, the MAF210

mobile apron feeder weighs 250

tons and the LT200 primary crush-

ing plant 350 tons.

JAWS UP FOR HUGE 

ORE LUMPS

The giant C200 jaw crusher inside 

the LT200 can process a copper ore 

lump of up to 1.2 meters in size. 

During one year, 13 million tons 

of material will pass through the 

crusher.

AMAZING JOURNEY

More than 65 truck and train

wagon loads are needed to

transport all the pieces the 3,000+

kilometer distance from Finland

to Kazakhstan. The heaviest single

item to be transported is the

90-ton apron feeder, a part of the

mobile apron feeder.
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Intelligence 
is the big 
differenced

The key to success can be found in the relentless quest to 

enhance production efficiency while ensuring the best

approach to health, safety and the environment.

Our unique combination of equipment, services and 

intelligence ensures success for our customers in the 

mining, construction, oil and gas, pulp and paper,

and other process industries. 

Our focus is on constant development – on more

intelligent solutions that make a big difference.

Discover more at www.metso.com

http://www.metso.com/
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