
In modern day production processes, material flow 
efficiency is key. At the same time, proactive 
maintenance of conveyor systems has become a way to 
improve profitability and delivery reliability. An 
automated conveyor belt monitoring system based on 
optical 3D measurement technology provides the most 
benefits.

From manual inspection to 3D computer 
vision

The need for constant monitoring of conveyor belts was 
recognised in 2008 in the mining industry, where 
unexpected breakage and ripping of the conveyor belt 
could result in major financial losses. At first, belts were 
monitored manually during inspection rounds, but this 
proved to be impossible. 

There was no equipment available at the time that would 
enable continuous monitoring, as well as be able to 
detect all types of belt damage in both fabric and steel 
cord conveyor belts. Even today, there is only one such 
system on the market. All other available solutions for 
monitoring the condition of conveyor belts are less 
accurate than 3D scanning.

Roxon HX270 was developed to provide a solution for 
the problems detected in these other solutions. Optical 
3D measurement enables fully automated and 
continuous overall monitoring of conveyor belts. The 
system is also capable of detecting all types of damage 
with millimetre accuracy in all smooth belt types (fabric 
and steel cord belts).

Largest EU nickel mine aims for error-free 
production

Today’s conveyor systems transfer materials very 
efficiently, but conveyor belts can get damaged for some 
reason or another. It is extremely important to be able to 
detect belt damages as early as possible, in order to 
prevent them from getting worse. 

For multi-metal company Terrafame Ltd, securing 
the error-free operation of the conveyor and 
efficient material flow is vital.

Based in Sotkamo (Finland), Terrafame produces 
nickel, zinc, cobalt and copper. By production, it is 
the largest nickel mine in Europe, and is the only  
nickel mine in the world where the processes are 
based on the bioleaching method. The company 
produces approximately 18 million tpy of ore, which 
is more than 50% of all the ore excavated in Finland.

Most of the company’s net sales come from the 
production of nickel and zinc. Mining has a big 
economic impact for the entire 
Nordic economy. There are about 1300 employees 
working at Terrafame’s multi-metal plant on a daily 
basis, of whom 650 are directly employed by the 
company. 

The production process at the plant is 
comprised of three stages: excavating at the 
opencast mine, crushing, and bioleaching and 
metals extraction. 

Due to the four very distinct seasons, production 
conditions in Northern Finland are demanding and 
tough on production equipment. The ore excavated 
from the opencast mine is transferred by vehicles to 
the cone crusher, where it is crushed into 250 mm 
particles. The ore is further transferred to production 
by a fully covered, 2400 m long overland conveyor 
that can handle 

3750 tph. This conveyor is highly critical for the 
mining company because it is used to transfer all of 
the pre-crushed ore for further processing. All in all, 
the total length of the various conveyors at the 
Terrafame mine is approximately 15 km.

Working Around the 
Clock with Optical 
Vision 

ROXON Product Manager Markus Luoma 
explains how automated conveyor belt 

monitoring saves money.



No more unexpected belt damages and 
costly downtime

The conveyor is equipped with a ROXON HX270 belt 
condition monitoring system, and has a 1600 mm wide (68 
in.) and 4800 m long ST2500 steel cord belt that moves at 
2.7 m/sec. Manual inspection of the belt is difficult and time-
consuming. Because the human eye’s ability to perceive 
resolution is low, the company decided to invest in an 
automated monitoring system in 2012. After comparing 
various systems, the company decided to acquire an optical 
belt condition monitoring device that allows real time 
monitoring of wear, and automatically stop the conveyor if 
critical belt damage is detected. 

The ROXON HX270 belt condition monitoring device 
monitors the conveyor system untiringly. Pekka Lappalainen, 
Manager of Mechanical Maintenance at Terrafame Ltd, 
emphasises the importance of the system for the operation 
of the company, stating: “We want to ensure the error-free 
operation of the conveyor. If we did not have this system in 
place, we would not know about possible belt damages and 
would not be able to detect downtime ahead.”

Automated monitoring facilitates the work of maintenance 
staff, as the ROXON HX270 detects the exact location of 
belt damages. Conveyor belts are often located in places 
where detecting the damage or repairing the belt is difficult, 
expensive and even dangerous. At mine sites, conveyor 
belts can be located hundreds of metres below ground level 
or high above the production facility. When the system has 
located the damage, it transfers the damaged belt section 
to a pre-defined service point, where it can be inspected 
and repaired as efficiently as possible.

Anticipation of downtime is extremely important because, 
according to Terrafame, each hour of downtime causes 
production losses that have significant financial impacts. In 
addition, you should also include wages during lost working 
time, as well as costs from maintenance and repairs in the 
total losses from downtime. As it takes about 36 hours to 
make a new belt connection, the company is keen to avoid 
such incidents resulting in downtime losses by using an 
automatic monitoring system.

Savings in maintenance expenses

Automatic monitoring works untiringly around the clock, for 
which reason no staff is needed for monitoring the conveyor 
belt. The user interface of the system is installed in the 
control room on the computer that is used to operate it. 
The system works automatically and does not require any 
action from the operator in normal use. If anything out of 
the ordinary is observed in the belt, the system reports this 
to the operator. The scanning is completed as part of each 
belt cycle. There is no need to stop the conveyor belt for 
inspection, allowing it to be operated productively around 
the clock. The system detects any new damage on the belt 
or changes in old damage, and reports them to the 
operator through messages displayed on the screen. 
Replacing the belt can therefore be prepared for, removing 
the need for expensive emergency servicing. This enhances 
work safety and creates savings in servicing and staff 
expenses.

Reduced need to store spare belts

Production facilities normally prepare for unexpected 
stoppages by storing spare belts for conveyor systems. 
Automatic real time optical 3D belt surface scanning 
considerably reduces the need for storing spare belts. Also, 
belt storage is not that easy. Setting up an underground 
warehouse where the belts can be stocked in the right 
temperature and humidity would be a quite big effort. 
Spare belts also get weaker during storage and need to be 
replaced after 5 years, even if they are not used at all. 
Storage can thus cause unnecessary costs and affect 
profitability.

In addition, Roxon HX270 enables proactive belt 
maintenance, which increases belt lifetime. Due to its 
automation, there is no need for manual belt inspections 
anymore, which together with the efficiency of belt repair, is 
saving money continuously.

Belt condition monitoring improves safety 
at work

A conveyor belt is an excellent tool for transferring materials 
in a mine, but its monitoring must be taken seriously. Large 
amounts of materials being transferred can cause safety 

Figure 1. Monitoring modules are designed to operate in 
harsh conditions.

Figure 2. The modules are fully protected for operational safety.



hazards if the belt breaks or gets damaged. It may cause 
materials to fall on devices, machines or people and can 
create losses worth millions of dollars. 

The modern ROXON HX270 system reports conveyor belt 
wear and damage, as well as fault alarms to the control room 
staff so the information can be communicated efficiently to 

those working near the conveyor line. The loading and 
unloading of the belt are critical moments for damages, so 
accurate measurement during each round of the belt is 
important.

Commencement of the system

Automated condition monitoring can be integrated with 
both new and old systems. The monitoring equipment can 
be used either in a single line or in the entire conveyor 
system. The installation of the conveyor belt monitoring 
system is quick: if no structural changes are needed in the 
line, the average downtime required by the installation is 
only 1 day. The width of the belt to be monitored can vary 
between  800 - 2500 mm (34 - 95 in.). The maximum belt 
speed is  10 m/sec. (1968 ft/min.).

Typical challenges related to alternative monitoring 
solutions are as follows: 

The Roxon HX270 belt condition monitoring system is 
able to offset these challenges, as it can provide the 
following:

 Monitor the condition of both sides of the belt.
 Stop the belt when critical belt damage is detected.
 Early detection of damage enables the planning of

predictive repair measures.
 Is based on optical 3D measurement technology

suited to monitoring both fabric and steel cord belts.
 Offers automatic operations without constant

monitoring by the operator: an alarm is triggered
when an error is detected.

 The modular structure consists of one or, where
required, several measurement modules.

 Applications for one conveyor and for an entire
conveyor system.

Figure 3. The typical location for clean side monitoring module is 
right after loading point.

Figure 4. Both monitoring modules have found a number of 
critical and non-critical damages in early stage.

Figure 5. The HX270 belt condition monitoring system is an 
important tool to minimise unexpecteds maintenance stops in 
Terrafame's conveyor.

 Transversal detection. metal These wires are only
immersed capable inside of the detecting belt for long
rips (several dozens of metres in length). They do not
detect holes, ruptures and other critical local damage. In
addition, the lifespan of the metal wires inside the belt is
limited and often cause unnecessary stopping of the
belt.

 Monitoring the cords of steel cord belts. This only
detects cord damage, not damage in the rubber. It is
also not suited to fabric belts.

 Digital X-ray. Detects several different types of belt
damage, but not all types of rubber damage. The
equipment can only be installed on the return belt,
meaning that damage at the loading point – such as
longitudinal rips in the belt – are not detected.

 CCTV solutions. The belts are monitored by means of
CCTV cameras. These solutions are not automated, as
humans are responsible for interpreting the footage. In
addition, the solution is sensitive to variations in the
reflection properties of the belt surface (dirty/clean belt,
wet/dry belt: the picture looks different depending on
the conditions).

To find out more or speak to a technical specialist 
please visit roxon.com




