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Who we are
• Enrique Povea Gonzalez, Mid Term Planner Kiruna mine, LKAB

• Mining Engineer
• Worked in mining industry for 9+ years:

• Underground Copper Mine, Sublevel Stopping: Drill & Blast Supervisor, ST Planner MOC
• Underground coach & safety trainer
• Underground Iron Mine, Sublevel Caving: Mid Term Planner

• Companies: SandFire Matsa - Minas de Aguas Teñidas, IPH Ingenieria y Proyectos Huelva, LKAB
• Enrique.poveagonzalez@lkab.com

• Theofanis Apeslidis, Group manager mine planning Kiruna mine, LKAB
• Mining engineer NTUA, M. engineer
• Worked in mining industry for 16+ years in several roles : safety, production, planning, supervising
• Companies: Hellas Gold, Fhl Kiriakidis, Ariston Melathron, Edilmac, LKAB
• theofanis.apeslidis@lkab.com
• Theofanis Apeslidis | LinkedIn
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Safety FirstLKAB



Safety first!

Evacuation routes

Fire extinguisher

Reassembly location
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Heart defibrillatorRescue Chamber
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Rescue Chamber

A refuge chamber is a sealed environment built to sustain life
during an emergency or hazardous situation.

They provide a secure area with shelter, water, and breathable air,
where personnel can remain until rescued, or the hazard subsides.

In case of emergency and not being able to
use the escape routes, look for these signs
to find the way to the Rescue Chamber
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Fire extinguisher
A fire extinguisher is a handheld active fire
protection device usually filled with a dry or wet
chemical used to extinguish or control small fires,
often in emergencies.

It is not intended for use on an out-of-control fire.

In case of need, try to look
for the signal that
indicates that there is a
nearby fire extinguisher.
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Heart Defibrillator

Defibrillators are devices that send an electric pulse
or shock to the heart to restore a normal heartbeat.

You can find them either underground and in 
the LKAB´s offices.
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Evacuation routes

LOOK FOR THIS SIGNS AND 
FOLLOW THE INDICATED ROUTE
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Evacuation routes
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Evacuation routes

Also, you can find this maps which indicate where 
you are and what is the evacuation routes.

Get familiar with them at your workplace
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Emergency assembly location

We have a location designated as the place 
for a group to meet or for people to gather 

in an emergency.

Ask to know where is it and get familiar 
with the route from your workplace



LKAB’s Values
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LKAB’s  Values
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Commitment means that we
focus on our customers' results in
everything we do

Innovation means that everything
can be improved if we dare to
think along new lines.

Responsibility means that we adopt
a long-term approach, show respect
and put safety first.



Location
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Norrbotten, Sweden
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The iron ore that LKAB mines in northern Sweden, is among the richest in the world.
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MINING OPERATIONS
OUR MOST IMPORTANT RESOURCE

The orebody in the Kiruna mine is:
• ~ 4Km long sheet like intrusion at least

2Km into the ground
• Striking in N-S direction
• In average 80-100m thick
• Dip ~ 65 ° E
• Plunge ~ 45 ° N
• 𝐹𝑒ଷ𝑂ସ (Magnetite)

On surface there is processing plant with
enrichment and pellet production. In Kiruna,
both blast furnace pellets and pellets for DRI
are produced by direct reduction.

In Malmberget, the underground
mine consists of about 20 scattered
ore bodies of which just over 10 are
currently mined.

In the west the field is mined mostly
magnetite, but also hematite (pink).
In the eastern field is mined
exclusively magnetite.

Above ground, refinement is included
enrichment and production of blast
furnace pellets and finesse.

Kiruna (Underground) Malmberget (Underground) Svappavaara (Open pit)

The three open-pit mines in Svappavaara
were Europe's largest iron ore projects.
Today, mining is carried out transformation
project.

Svappavaara will begin the transformation
long before the mines have stopped
producing.

We will create added value long after the
mining industry has been decommissioned.
It's not just about returning; it's about
creating added value.



Underground 
Mining Method
SLC (Sublevel Caving)
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History
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 1696 Iron ore discovered in Kiirunavaara

 1890 LKAB founded

 1902 The first ore train to Narvik

 1950sUnderground mining

 1960sSublevel caving

 2013 Present main haulage

 level at 1365 m

 2021   24,2 Mt crude ore
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S

N

SIMPLIFIED  MODEL  OF  KIIRUNAVAARA IRON ORE DEPOSIT
• ~ 4 km long sheet like 

intrusion

• Striking in N-S direction

• In average 80-100 m 
thick

• In places in the middle 
part over 200 m thick

• Dip ~ 65o E

• Plunge ~ 45o N

• Fe3O4 (magnetite)
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Sublevel Caving Method

Sublevel caving shares many similarities with block
caving, with some exceptions, which are responsible
for this method:

 The orebody is competent and will not cave under
its own weight.

 The host rock, on the other hand, is weak and
caves behind the ore as it is extracted.

 Consequently, the orebody needs to be drilled
and shot to extract the ore.

 Once extracted, the hanging wall caves.



Mining Cycle



Production Process
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 A set of sublevels are developed.

 Next, the ore above the sublevel is fan or ring
drilled.

 The holes are charged and fired.

 The broken ore is then loaded out of the sublevel
using an LHD.

 The LHD’s travel to ore passes where the ore is
dumped and then collected at a lower haulage
level.



Sublevel caving mining method
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Consequences of Caving:   Subsidence & Seismic Events



Subdidence

2012

~2015

2022

2026

KIRUNA CENTER



The Town 
Hall

The Church
The Hospital

The Highschool

LKAB

Subdidence



Seismic Events



Seismic Events



Machinery
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Machinery – Production Drill Rig



Machinery – Porduction Drill Rig

Side view Front view 

Production drill rig



Machinery – Production LHD

DIFFERENT MODELS: 
• LHD 621 Manual
• LHD 621 Remote
• LHD 625 Manual
• LHD 625 Remote



Machinery
Load Haul Dump (LHD) Machine 

Draw Point



Charging & Blasting Sequence



Explosive
• The explosive used for production blasting has been developed by LKAB Kimit and is called Kimulux R 0500. It is a

sensitized emulsion explosive containing 4% aluminum; it can be used in both underground and surface blasting as long
as the blast hole diameter is larger than 48 mm. The specifications of the explosive are presented in the table:

LKAB Kimit



Design
& 

Planning
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Design - Ore Body
NORTH SOUTH

KUJ KONSULN



Design  - Development Layout

Centre lines Solids



Design  - Maps Layout



Design  - Drift Profiles

Type of developmentPerimeter
(m)

Area 
(m²)

W x H 
(m)

Drift Profile

Crosscuts, orepass access, LHD docking22,834,57,0 x 5,2200
Footwall drive23,638,57,0 x 6,0213
Straight declines, Level access22,634,97,0 x 5,5220
Curved declines, Start of level access24,539,98,0 x 5,5301



Design – Production Rings
Comment

LOMP 
Assumption 
(dm/ ring)

Average drill meters 
(typical ring)

Stope Section 
(m2)

Ring profileOrebody

300276717.7560 29 24,75KUJ
250241717.7573 29 24,75KUJ
200208609.0077 29 21KUJ

To be tried in Konsuln mine on the 436 level250242989.545 40 24,75KON
Used for longitudinal stopes in Konsuln mine 
on level 371 and 396.

200180550.060 25KON

Tested on level 371 and 396200188550.074 25 22KON
To be tried on level 436200200880.049 40 22KON
To be tried on levels 486 and 5362502501100.049 50 22KON
To be tried on levels 486 and 5363003021237.545 50 24,75KON



Design - Rings
Opening

Rasinbrott
+

Opening

Giron

DeswikGiron
Giron

Giron



Planning  - Reserves & LOMP

KIRUNA Reserves
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22 Pillar

North South

Konsuln
KUJ

Front View Rings and Sequence

Planning - 3D Model rings & 5 Years Sequence

Top View Rings and Sequence

North South

Konsuln
KUJ

22 Pillar



Planning - Budget 2024



Planning - Prognos



Planning - Quarterly Plan / Månadsplan

Dec - FebNov - JanOct - Dec



Planning – Weekly Plan



Planning - Reports



Planning – Reports



Final 
Products
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Final product

MASUGNSPELLETS   / BLAST FURNACE PELLETS

It is LKAB's largest product group that delivers high
customer value in the steel works' blast furnaces with
the help of an optimized addition of various minerals
such as olivine to improve high-temperature properties

DR PELLETS / DRI

DR pellets are reduced with natural gas to DRI, Direct
Reduced Iron, which is used to make steel in an electro
steel furnace.

LKAB's high pellet quality results in less slag, lower
energy consumption, higher productivity, as well as
lower maintenance and wear and tear in steel
production.

FINES

Fines are finely crushed iron ore that is smelted
together into cakes (sintered) before use to produce
iron in blast furnaces.

The high iron content in LKAB's fines makes it desirable
on the market



Final product
OTHERS

LKAB also mines and sells minerals and refines and sells iron ore for applications outside the steel industry.

Magnetite is used for water purification, sound and vibration damping and as aggregate in heavy concrete.

Huntite is used, for example, as a halogen-free, fire retardant additive in plastics and cables.

Mica has a very wide range of uses, including as reinforcement and heat protection in plastics and as decorative elements in
ceramic materials.

Mineral sand is used for the manufacture of welding rods and welding wire.

Refractory minerals are used to produce refractory bricks and foundry sand.

LKAB is also an actor in the recycling market of heat resistant material such as firebrick and material for lining mas ovens, for
example.

One of the most important innovations to streamline the mining process in LKAB's underground mines is the drilling technique.
The subsidiary LKAB Wassara has developed a world-patented water-powered drilling system, which today is also offered for
a range of other applications to external customers in the mining and construction industry



• SME Mining Engineering handbook

• Subsurface ventilation engineering book, Malcolm J. Mc Pherson

• Στοιχεία προσπέλασης και ανάπτυξης υπογείων εκμεταλλεύσεων, Ζ. 
Αγιουτάντης

Ενδιαφέρουσα βιβλιογραφία




