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ABSTRACT:  

 

1 INTRODUCTION 

The Kankberg mine is located in the Skellefte 
district in the north of Sweden, less than 200 
km south of the Arctic Circle. In 1966 mining 
of a copper deposit started as an open pit 
operation that lasted for three years. The 
mine was reopened in 1988 as an under-
ground mine with cut- and fill as mining 
method until it was shut down 1997. 
 2012 the mine was reopened for a second 
time after a new gold-tellurium deposit had 
been localized 1.5 km south-east of the old 
mine. The gold deposit has no connection to 
surface, and an exploration drift was already 
in place from the old mine which motivated 
to use the existing ramp as access for the new 
deposit. 
 The mineral reserve is 4.3 Mt with an 
average gold grade at 3.3 g/t and tellurium 
187 g/t together with a mineral resource at 
4.5 Mt with Au 3.7 g/t & Te 172 g/t. Mine 
production is 400 kt at depths from 350 m to 
550 m. Today is a cut- and fill method used 
with pillars in the ore due to the width of the 
deposit. For backfill is waste rock from de-
velopments used.  

2 MINE INFRASTRUCTURE 

A new fresh air intake shaft was drilled with 
3.5 m diameter in 2011 to level 432 m close 
to the new deposit. Two Removex axial fans 
at 315 kW each were installed to supply the 
mine with fresh air. Together they have a 
capacity of 180 m

3
/s. At surface was two 

propane burners installed to heat the air to 4 
degrees Celsius during the winter to prevent 
ice build-ups in the shaft. Exhaust air is cur-
rently ventilated to surface through the ramp.  
 The production areas are ventilated with 
37 kW Removex axial fans that are connect-

ed to 1.2 m diameter Protan duct. The capaci-
ty of these fans is 18 m

3
/s. Series ventilation 

is used in half of the mine. For the rest paral-
lel ventilation is used. All fans in the mine 
have VSDs. The frequency of each fan can be 
manually adjusted in the ABB 800xA control 
system. 
 A WLAN-network is installed in the mine 
as a part of Bolidens Mine Automation pro-
gram. Since 2014 Kankberg has 100 % 
WLAN coverage. A real time positioning 
software developed by Mobilaris makes it 
possible to find the current location of each 
machine and worker. 

3 MINING EQUIPMENT 

In Kankberg mine is ore transported to sur-
face by regular diesel powered road trucks 
with the capacity 32 t/vehicle. For loading 
are Volvo L250´s used and Volvo L120 dur-
ing backfilling. The engine ratings are Tier 4 
for the loaders and Euro VI for the trucks. All 
other mining activities are using 1000 V dur-
ing operation and diesel is only used for 
transportation between faces. 
 After each blast is the mucking’s washed 
with water to decrease dust and remove waste 
from explosives, which reduces required 
airflow during mucking. During drilling and 
scaling is water mists used to the decrease the 
dust levels. 

4 VENTILATION REQUIREMENTS 

Due to the subarctic climate and low depths 
for the mining no heat stress is experienced. 
The ventilation requirement is therefore set 
by the amount of working faces and the re-
quired airflow to dilute fumes from diesel 
activities.  
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 Required airflow for auxiliary fans has 
been determined from measurements to 
achieve acceptable gas levels during mucking 
and backfilling. All seven auxiliary fans was 
therefore set to deliver 14 m

3
/s at any time to 

make sure that mucking was possible at any 
given time. Another 30 m

3
/s was used in the 

mine to ventilate exploration drifts and work-
shops. The total ventilation in the mine was 
therefore 128 m

3
/s. 

 The working schedule is from 6 AM to 
1 AM by two shifts and total 19 working 
hours per day. Blasting is only commenced at 
1 AM. The five hours available for blast gas 
evacuation gives enough time before re-entry 
at 6 AM. 
  

5 WORKING PRINCIPLES OF VOD 

Ventilation in demand is based on position-
ing in Mobilaris. In Mobilaris different Ven-
tilations fences are defined. When a vehicle 
with a WLAN-tag is heard by an access point 
within a fence. This information is sent to the 
ABB Control system using SmartVentilation 
that starts the right fan at the flow corre-
sponding to the vehicle type.  

 

Figure 1 A ventilation fence in Mobilaris 

 
The WLAN-tags mounted inside each vehicle 
have two buttons. This is so that the operator 
can ask for more ventilation air. 
 

6 RESULTS 

The VoD was activated in the whole mine 
2016-03-25. The results are based on the 
average values one month before and after 
commissioning. 

6.1 Electrical input 

The electrical consumption of the fans 
was reduced by 54%. This corresponds to 
1918 MWh per year 

 

6.2 Propane heating gas 

The incoming air was reduced by 21%. 
This means that the consumption of propane. 
For ventilation heating should be lowered by 
the same amount. This corresponds to rough-
ly 1000 MWh per year. 

6.3 Working environment 

One positive aspect of lowering the venti-
lation is that the noise from the fans was re-
duced. This is to the benefit of the workers in 
the mine, but it also reduces the risk of noise 
pollution from the large fans for the incoming 
air above ground.  

 
During the first weeks some vehicle types 

had too low ventilation demand. But after 
this was increased no indications of exceed-
ance of the air pollution limits have been 
made. 

 
Another problem was that the airing times 

after blasting showed to be too short. A prob-
lem that was revealed due to the heavily re-
duced base ventilation. Therefore some 
trimming of the airing times was made to 
solve the problem. 

Task Flow m3/s 

Loading/Hauling 18 

Watering 10 

Concrete Spraying 10 

Other  6 

Base ventilation 5 

Table 1 Ventilation Flow using VoD 

Figure 2 The ventilation electrical consumption 

before and after VoD commissioning 
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6.4 Economic outcome 

It is hard to do an accurate estimation of 
the savings due to the strong dependence of 
energy prices. But a fair estimate is that this 
will save Kankberg Mine 100-150 Thousand 
Euros per year. Where the savings ratio be-
tween electricity and propane is roughly 
50/50. 

 
This is impressive since the estimated cost 

of investment was less than 50 000 Euro. 

 

7 CONCLUSIONS 

The implementation of VoD in Kankberg 
Mine has been a great success. Resulting in 
great economic and environmental savings, 
without impairing the working environment.  
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