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Senior Executive Vice President,
Mining and Infrastructure

construction equipment,
and provides world-
class service and
consumables.The
company was founded
in Stockholm, Sweden,
and has passionate
people supporting

and collaborating with
customers in more than
150 countries.
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lic attachment tools for
carriers

Dedicated to technology
solutions, and drives

the automation and inter-
operability expansions
for Epiroc’s divisions

Dedicated to a wide range of
rotary drilling equipment

Dedicated to rock and explo-

ration drilling equipment

Dedicated to a wide
range of tunneling and
mining equipment



Electra Mining Africa will take place in Johannesburg, South Africa,
from September 10-14, 2018. The trade show is held every second
year and attracts over 850 local and international exhibitors from
across the mining, industrial, electrical and power industry sectors.
electramining.co.za
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AUTOMATION

Robots are the future. Not as overlords — despite the disparaging
Imagery in books and movies. Instead, they will help us to a better

Automation Boot Camps in Garland,
Texas, ensure that Epiroc personnel
are up to date with the next revolution
in mining.
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Precision drilling
The Diamec Smart 6 rig has made a big difference for Australian
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Loading efficiently in tight spaces can be tricky. The Haggloader
is designed to solve this problem — helping operations enor-
mously as BetonmastHaehre Anlegg builds two underground
hydropower plants in northern Norway.
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changes and environmental impact
can be reduced. No matter what
automation level you choose, there
are significant gains to be made.

Epiroc Rock Drills AB, Trydells AB, Sweden 2017.
SE-701 91 Orebro, Sweden.
Web: epiroc.com

Phone: +46 (0)10 755 00 00.
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Malin Wahlén, Evgenia Website

Kulikova, Sofie Gielen. miningandconstruction.com
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reproduction of articles, photos
or artwork in this magazine,
please contact the Editor or
the Publisher.

beyond our control. All users of Epiroc equipment
are urged to think of safety first and always use
proper ear, eye, head and other protection as re-
quired to minimize the risk of personal injury.
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EPIROC

he new brand Epiroc has grown

from bold idea into firm reality

in less than a year. Yellow Epiroc

signs now light up buildings all
over the world, we have a place on
the world wide web, we have new bro-
chures and the whole product range
will have a new look.

ONE IMPORTANT PART of creating a new
brand is the company’s core values.

Even though Epiroc is a new brand,
it has been born out of Atlas Copco -
which has 145 years of experience. The
mission of the rebranding project has
been to interpret the spirit of Epiroc
and create a look and feel that mirrors
this.

“The aim is to take the best and make
it even better, with the same people
and a bold new drive to support the
success of our partners and customers.

Product news and innovation stories
(choose country and click Media): epiroc.com

Epiroc corporate press releases
(click Media): epirocgroup.com

Epiroc is a new brand, carrying
145 years worth of Atlas Copco
experience.

Our core values - innovation, commit-
ment and collaboration - are deeply
rooted within the organization and
serve as a competitive advantage in
an ever-changing environment,” says
Sofie Gielen, Epiroc Branding and
Communications Manager.

EPIROC’S CORE VALUES are words that re-
flect the spirit of the company and at
the same time mark the way forward.

“We are creative, bold and open-
minded, with the imagination to de-
velop new ideas and the initiative to
bring them to the market. That’s being
innovative,” says Sofie Gielen. “Com-
mitment has to do with meeting and
exceeding expectations by staying con-
nected to customers, technology and
the environment. Collaboration refers
to Epiroc’s firm belief that a close re-
lationship with colleagues, customers,
partners and other stakeholders will
help us deliver intelligent solutions
that empower them to achieve their
goals”

CREATING A NEW brand for a compa-
ny is a balancing act. Coming from a
renowned brand like Atlas Copco, it
takes courage to create something new.

“The foundation remains the same,
but the face is new and we now have the
added focus. I also think theres an ad-
vantage in having to re-think your com-
pany. It prepares us better for the future
and brings out fresh energy. I think that
characterizes our organization — we are
not afraid to try new paths to find the
best one. These are very exciting times,”
concludes Sofie Gielen.

Teleremote drilling demo

BBE 57 rock drill still customer’s

DRILLING

Automated rigs

to optimize pro-
ductivity in Mount
Morgan mine

ON OCTOBER 19, a Boomer S2 drill
rig was loaded onto an aircraft
carrier in Orebro, Sweden. The
destination was Perth, Australia,
and the drill rig will be used in
Mount Morgan mine, owned by
Dacian Gold. The company or-
dered a total of four Epiroc rigs:
two Boomer S2 face drill rigs

Master driller
reaches magic

number
IN SEPTEMBER 2017, Wolfgang Keck

passed the 1 000 000 meter mark
as a driller at TH Mining in

Epiroc’s core values are innovation,
commitment and collaboration.

General Manager
Construction Tools PC AB,
Sweden

“Collaboration is necessary if we are to
succeed in our other two values. It doesn’t
matter that we have brilliant innovations

and two Simba S7C production
drill rigs. Equipped with smart
automation features, these drill
rigs are designed to optimize
overbrake/underbrake and to
handle drilling plans. Both rig

types also feature the new supe-

rior COP MD20 rock drill.

Southwestern Germany. He has
mainly operated DTH drill rigs,
producing raw material in lime-
stone and aggregate quarries.
The secret to his success? “It’s the
long experience — and the Epiroc
rigs. They work very well in each
geology,” says Keck.

if we don’t work together to bring them

to market. Good collaboration will ensure

greater commitment. | try to run my orga-
nization through collaboration and with
respect for the individual, their ability and
knowledge.”

mmm PROJECT NEWS

'f’ AutoControl and StartSelect have been popular

Now the functions are ingeniously combined in

Epiroc’s Intelligent Protection System (IPS), which

ensures that the hydraulic breaker always starts in

AutoStart mode.The IPS makes for simpler, faster
— breaking with less wear and more uptime.

features on Epiroc hydraulic breakers for some years.

Business Line Manager
Underground Rock
Excavation, Chile

“The most significant value relating to my
work is collaboration. | think it's important
to take time for discussions and to listen
to other people’s ideas before making
decisions, as that’s the way to come up
with the best solution. Also, working to-
gether is a great way to learn during the
process. | strive to have good communica-
tion in my team in order to get inspiration
during conversations.”

-

sends global message

IN JUNE OF LAST YEAR, a

transcontinental demon-
stration involving a cabless Pit
Viper 275 CA in Garland, Texas,
proved the potency of autono-
mous operation. The machine
was controlled more than
8100 kilometers away by par-

ticipants in Stockholm, Swe-
den - the longest distance
known.The feat demonstrated
how Pit Viper Teleremote and
Autonomous - a capability al-
ready at use in mines around
the world - can be used from
any location in the world.

More bit.do/autonomousdrillingfacts
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choice in Algeria

SARLSAPAM, an aggregate
quarry company in
Algeria, has been using the
Epiroc BBE 57 rock drill since
the Seventies — with great
results. When a replacement
was needed, the idea was to
go for a current model. How-
ever, it turned out that Epiroc
in Sweden still had a BBE 57, a

model that’s now discontinued,
sitting in the warehouse - still
in perfect condition.

With Epiroc guaranteeing that
it would work just as it would
have 10 years ago, Sarl Sapam
was more than happy to keep
using the same tried and trust-
ed equipment and accepted
the BBE 57 as replacement.

More bit.do/ipsfacts

miningandconstruction.com

L . N
Il NO MANUAL SWITCHING

P o=
\, - Business Line Manager
tﬂ'—f 7 Surface and Exploration

Drilling, South Africa

“If we are committed to our customers it
will involve innovation, collaboration and
far more than just our core values. When
we are committed to our customers, we

are up to speed with their demands, the
issues that they are facing and with tech-
nology. It's commitment that leads the pro-
cess forward.”
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All clear in the

automation
ZOone

BARRICK'S HEMLO MINE GOES DEEPER WITH
TELEREMOTE AND AUTOMATION

Teleremote autonomous mining is helping
Barrick Gold Corporation reach a deeper section
of its Hemlo mine in Canada. Running an Epiroc

Scooptram ST14 loader from the surface enhances
worker safety while reducing ventilation and
climate control requirements underground.

8 Mining & Construction | No.01 | 2018 miningandconstruction.com



® OUR CUSTOMERS

10

PERATOR WAYNE LOCHT
trams his Scooptram
ST14 loader to the auto-
mation zone, passing
white Wi-Fi boxes mount-
ed on the access walls.
He stops short of the first
“light curtain”, a laser-
actuated barrier mark-
ing the zones bound-
ary. Crossing a light curtain will trip a
shutdown of the level and alarm those
at the surface.

Equipment at Hemlo is tagged to
display its location in the mine with
Mobilaris real-time tracking software.
The same Mobilaris technology is
planned for miners’ hard hats by the
end of 2018. Exiting the cab, Locht says:
“We still personally walk the area to
make sure no one is in the zone” Reas-
sured the zone is clear, he takes an elec-

Mining & Construction | No.01 | 2018

Hemlo tronic “key” from
Mine a safety box near
in 2016 the light curtain.

“This key gives
m Combined open the rig permis-
pit, underground  sion to enter. It
mining operation  connects the rig
m Production:
235 000 02 tF) the automa-
B Mineral reserves: ~ tion area so that

1.6 million oz the safety system

. ?;‘;de;’t at knows that the
- R'ece?ved Min- rig is in the area”
ing Associa- He inserts the key

tion of Canada’s
Towards Sus-

into a socket be-
tainable Min- neath his opera-
ing Leadership tor’s seat. The red
Award status light on
the pole turns to
flashing yellow. Locht may proceed to
the second light curtain.
Parking the rig between the first la-
ser barrier and the next, Locht sets the

The dumping and scooping
functions of the Scooptram ST14
are controlled from an office-
based teleremote control station
on the surface. Tramming is
completely autonomous once the
rig has “learned” the route.

brake and flips a switch on the operator
console from manual to remote con-
trol. He leaves the cabin a final time,
removing the key from below the seat.
Plugging it back into the safety box, it
rearms the first light barrier and mutes
the second. The level-status light turns
green.

Locht radios the operator waiting
at the control room operator station
on the surface 1.4 kilometers above.
The rig is now in his hands and Locht
catches a 40-minute ride to the surface.

AUTONOMOUS TRAMMING AND telere-
mote operation are the most recent
addition to an automation program
at Barrick Gold Corporations Hem-
lo open-stoping operation near Mara-
thon, Ontario, that began with an au-
tonomous truck circuit in 2007. It is
accelerating its automation program

Operator Wayne Locht switches
the Scooptram ST14 to remote
control mode in the automation
zone 1.4 kilometers below.

with a five-year plan after a year-long
search for a solution offering the low-
est cost, quickest implementation and
solid product support.

“We studied all available technolo-
gy. We had conferences with manufac-
turers and visited their facilities. We
toured operations where their equip-
ment was at work,” says Patrick Mar-
shall, Manager Automation Projects.

“We believe the Epiroc package fea-
tured the product support we wanted,
had the best integration capability for
our multivendor operation, had the
right pricing model and, in general,
was the best fit for our needs”

Barrick preferred to use Cisco for
wireless infrastructure. “Commonality
is important to us,” Marshall explains.
“Epiroc’s system is easily adaptable for
use with third-party wireless systems.”

OR HEMLO, SAFETY is the
greatest benefit of the
high-tech Scooptram ST14.
Combining autonomous
tramming with teleremo-
te operation also increases
productivity.

“Automation and tele-
remote control get work-
ers away from the oper-
ating environment to an

office on the surface - the ultimate in
safe operation,” says Mine Superinten-
dent Jon Laird. “And since it contin-
uously mucks from stopes at a steady
rate even through shift changes, it elim-
inates having to move operators to it
every shift”

Laird says the 14-tonne-capacity
Scooptram loader is “so efficient it
threatens to outpace crushing opera-
tions at the ore pass” He smiles broad-
ly when he adds: “Overproduction is a
good problem to have”

ONE SOLUTION UNDER discussion is cre-
ating additional ore passes to give one
crushing operation time to clear ore
between dumps. The Scooptram load-
er can easily learn multiple routes and
alternate between them. Other sys-
tems Hemlo looked at took up to a full
shift for the route-learning process.

miningandconstruction.com

Patrick Marshall
Manager Automation
Projects, Barrick
Gold Corporation

Jon Laird

Mine Superintendent,
Barrick Gold
Corporation

Graham Hanson, Innovation and
Technology Manager, who heads up
teleremote operations at Hemlo, says,
“This rig, you just run the route to learn
it and it’s ready to go”

Trevor Kelly, Barrick Technical Ex-
cellence Director, says implementation
requires faith and patience. “While we
are seeing what we expect in general, we
can’t precisely measure overall results
for some time yet. How much are we
saving? How much more productive
and efficient are we?”

Certiq, the telematics system in-
stalled on the Scooptram, will be es-
sential for tracking, documenting and
analyzing operational data to learn
how much they gain from their invest-
ment in automation.

However, it isn’t all about numbers.
Introducing advanced technology rais-
es concerns about job security. Hemlo

Graham Hanson
Mine Superintendent,
Barrick Gold
Corporation

Trevor Kelly
Technical Excellence
Director, Barrick
Gold Corporation
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“The Scooptram is so efficient

it threatens to outpace crushing

operations at the ore pass.
...Overproduction is a good
problem to have.”

John Laird, Mine Superintendent,
Hemlo Gold Mine

has actually added personnel to build
and maintain its Wi-Fi infrastructure.
And automation has opened paths for
other employees to more fully realize
their potential with expanded skillsets,
achieving at higher levels in an im-
proved working environment.

COOPTRAM OPERATOR Way-
ne Locht returns to the
surface to complete his
shift from the Automa-
tion Room. Its size and
appearance are that of a
small classroom. Win-
dows span the full length
of the far wall, offering a
panoramic view of the
Ontario landscape.

There is an electronics cabinet be-
side a table with an array of computer
monitors behind a single control pad.
Locht crosses to the desk to see how
things have gone for the operator who
has monitored the Scooptram ST14
since Locht left it in the automation
zone. Then he’s off to the locker room
just down the hall to get out of his un-
derground gear. He returns minutes
later showered and in his street clothes,

Epiroc and Hemlo

takes his seat in the padded office chair
and rolls up closer to study live footage
from the Scooptram. It’s pulling up to
the ore pass with a full bucket. Muck-
ing is not yet an automated feature, so
Locht takes the joysticks in hand.

Until the rig is re-fuelled, after ap-
proximately 16 hours, no human be-
ing will visit the rig or enter the au-
tomation zone. Teleremote operators
will monitor its routine, taking control
only during loading and dumping op-
erations.

BarricK’s next step is finishing the
wireless infrastructure throughout the
Hemlo mine, expanding the automa-
tion zones, and getting more loaders.
A single operator will run more than one
machine from a control station, and the
mine will have more than one station.
Operators at any station will be able to
control any of the automated Scoop-
tram loaders, anywhere in the mine.

Patrick Marshall says, “Today, we're
connected. Tomorrow we’ll have op-
timized fleet management. In the
near future, we'll achieve our ultimate
goal - fully autonomous mining un-
derground executed by our operators
from the surface” X

Hemlo Gold Mine Inc. is teleremote initiative un-
wholly owned by Barrick derground, but has includ-
Gold Corporation, the ed Epiroc rigs in its surface
world’s largest gold min- fleet for many years.The

ing company with proven Hemlo pit-mining fleet in-
and probable gold reserves cludes a DM45 and two Pit
of $85.9 million. Hemlo Viper 235 rotary drilling
not only chose Epiroc for rigs, and a SmartROC D65
down-the-hole drilling rig.

its recent autonomous,

12 Mining & Construction | No.01 | 2018
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Hemlo
Mine story

o KEYS T0 SUCCESS

m Explored as early
as 1535
m Discovered in

1981 by two blue-

collar workers
from outside the
mining industry,
Don McKinnon
and John Larche,
with geologist
David Bell

m Formed in 1987,
operated by Bar-
rick Gold Corpo-
ration since 2009

m Continuous ore
body on the
Moose Lake Vol-
canic Complex

o

Mobilaris
real-time loca-
tion tracking

Mine-wide use of Mobi-
laris Mining Intelligence
not only gives Hemlo
real-time equipment
tracking, but the precise
location of each person
underground - a vital
advantage in case of

an emergency.

(2]

Designed
with operators
in mind

Operators report high
satisfaction with the
ergonomics, powet,
comfort and features

of the Scooptram ST14
loader. Transitioning to
teleremote and autono-
mous operation is quick
and easy to learn.

(3]

Capacity and
speed boost
productivity

The Scooptram ST14
loader with 14-tonne
bucket capacity gives fast,
fully loaded tramming
speeds rated up to 29.5
km/h on level ground
and up to 4.8 km/h up

a 25 percent grade.

o

Safer, more
comfortable
environment

Automated load-
haul-dump operation
reduces ventilation and
climate control require-
ments for deep mining
operations and moves
operators to a safer,
more comfortable envi-
ronment than is possible
with line-of-sight radio
remote control.

(5]
Multi-use
Wi-Fi

Wireless infrastructure
for autonomous opera-
tion also enables live
access to performance

data and provides mine-

wide network access
for location tracking
and communication
capabilities like mid-
interval reporting.

miningandconstruction.com




Gneiss is one of the oldest

accessible rock types in the .
earth’s crust. Bararp gneiss
is a multicolored migmatitic
rock in red and gray, and is
found only in this quarry.

4 SpeedROC 2F

Main application
area: Marble, granite
and limestone in
the dimension stone
industry

Main benefits:

+ Fast drilling and
positioning

+ 360° carrier rota-
tion and extensive
boom reach

+ Outstanding
terrainability

+ Low fuel
consumption
Drilling method:
Tophammer
Rock.drills (two par-
allel): 2 x DF500X
Hole diameter:

33 millimeters
Maximum hole
depth: 9 meters

(4 ChristianTarras Ericsson  E& Mikael Géthage
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blockbuster
drill ri
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[On Location]
Sweden

»—> He sets a drilling program using the remote control. The machine
then takes over and takes care of the rest. For operator Per-Anders
Olausson, the SpeedROC 2F drill rig means a whole new — and better —

way of working.

n the west coast of Sweden, a type
of gneiss that is unique in the
world is quarried. It was named
after the farm next door: Bararp,
which has been Anglicized as
Bararp. This is where Per-Anders
“P-A” Olausson works as a drill
rig operator at Swimpex Granite.
After 26 years he has got to know
the soul of this rock.
“It’s the only rock in the world
to have this coloring and pattern-
ing. Not only that, but the pattern varies de-
pending on how I choose to drill. In west-
ern Europe they prefer a wavy pattern with
more red in it, while the big eastern market
likes a striped pattern,” says P-A Olausson.

HIS JOB IS to drill out blocks, often a good
five cubic meters in size and weighing 17 met-
ric tons, which will then become gravestones,
cladding, steps or countertops.

“I have to take into consideration pattern,
colors and any defects, cracks and other
quality faults when I plan the positioning
of the drilling holes. The drill bit has a dia-
meter of 33 millimeters and there are just 10
centimeters between holes, so the rig can’t
go off course”

Swimpex Granite has had a SpeedROC 2F
drill rig from Epiroc since November 2017.

More bit.do/speedrocfacts

miningandconstruction.com

“We had a demo rig for a week, but I liked
it so much the management decided to buy
it. We had an instructor here from Italy for
a week, and the support since then has also
been really good and helps me with any ques-
tions. I've probably run the rig for at least 600
hours since we got it, and I've been extreme-
ly happy with it so far,” says P-A Olausson.

He compares it to the rig he used previous-
ly, reeling off point after point on his fingers.

“This one’s faster, more fit for purpose, has
more settings, higher capacity, lower fuel
consumption and is much more automated.
I set where and how deep it is to drill, and
then it takes care of itself. It's an absolutely
brilliant rig. I'd never have believed it could
be this good”

ON A GOOD DAY, in good conditions, it takes
P-A Olausson around two hours to drill out
a block.

“I maybe drill 1000 meters a day. After
140 meters the drill bit is worn out and has
to be replaced with a new one”

The old rig was based on the same princi-
ples, but nothing was automated.

“So it was a full-time job just keeping up
with it. OK so I still have to change drill bits,
but you have to do that on any rig you have.
I'd never go back to the old way of working -
that would be unimaginable” x

Per-Anders
Olausson,
Drill Rig Operator,
Swimpex Granite



@ FACE TO FACE (4 Georgia Hulse B Paul Kane (portraits), Jared Webb (Diamec Smart 6) # Shutterstock

The Webdrill and Epiroc success
story is inspiring exploration efforts in
Australia. Epiroc’s adept drilling machin-
ery has enhanced Webdrill's reputation
as a leading drilling specialist.

ustralia’s newest under-
ground diamond drill-
ing specialist, Webdrill,
was founded by indus-
try expert Jared Webb
in 2014. The compa-
ny is contracting at the
Nicolsons Gold Mine in
North Western Austra-
lia, making first-class
underground diamond drilling machinery a pri-
ority for the operations. Prior to making the in-
vestments, Webdrill conducted thorough research

before settling on Epiroc as its exclusive suppli- J@EE%

er. Webdrill’s first purchase was the Diamec Smart " -
o . 6 rig with the integrated Rod Handling System D.anagmg
gel : R irector at
Exploration Wik : (RHS). The machinery makes the underground Webdirill
Eq.”ip\"e“t atg drilling less laborious and improves safety. Australia.
Epirocyiaee é Mining & Construction brought together Web- 1 111
in Townsville, . 115 . y ] Perth, Western
Queensland, SRS [On Location] drill's Jared Webb and Epiroc’s Dave Brooker for e ‘Australia,

Australia, " S W Australia a discussion on their budding partnership. ' Australia.
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In Focus:
Webdrill

Why was Epiroc chosen as exclusive supplier?
“During my time in the drilling in-
dustry I have been involved in the evolution of
the range of rigs common to the industry today,
and underground diamond drilling rigs are very
different from the larger machines you might see
drilling on the surface. Visiting the Epiroc facto-
ry in Sweden, as well as seeing a Diamec Smart
6 rig in operation at Boliden’s Kristineberg mine,
I was impressed with the setup and operation of
the rigs — including the RHS. The decision was
made there and then. I knew what I wanted in a
rig, and I was convinced that Epiroc could supply
me with what I needed.”

“Webdrill had specific requirements.
Safety, productivity and technology were key fo-
cuses, and we were pleased to cooperate. The Dia-
mec Smart 6 rig that Jared mentioned also has
very powerful self-diagnostics, making it extreme-
ly easy to troubleshoot — which results in more up-
time and less downtime for his operations.”

18

Webdrill is a new Australian-

the Kimberley region of Western

based diamond drilling company Australia. This is part of the

specializing in underground

Pantoro Halls Creek Project, with

diamond drilling for exploration gold extraction being the main
and grade control. The company objective.

focuses on consistently delivering

high-quality core samples and m Founded in 2014

value to the customer, with safety m Fifteen team and site

at the forefront of all operations. employees

Webdrill is currently contracting at  ® Nicolsons Gold Mine

the Nicolsons Gold Mine, owned

contract established

by Pantoro Ltd and located in in 2016

More » webdrillau.com.au

Mining & Construction | No.01 | 2018

“It’s fast and
easy to use.”

Jared Webb,
Managing Director,

Webdrill

The RHS rod handler device
largely takes the place of a
human driller in replacing
drilling pipes. A two-hand
activation controller ensures
safe operation of the RHS
rod handler.

What are the key benefits of the RHS, the inte-
grated Rod Handling System?

“The RHS device significantly reduces the

manual workload of the driller’s offsider when re-
placing drill pipes. The key benefits of the system
are button activation, offsider safety and the fact
that it can handle the entire weight of a full core
barrel and inner tube. It operates on a constant
cycle time, reducing the risk of repetitive strain
injuries, and the rig can drill unattended.”
A “Dave’s points are spot on. The RHS automa-
tion has reduced manual handling of rods for the
driller and the offsider. It isn’t as fast as manu-
al rod running, but the elimination of repetitive
strain injuries is worth it from a safety point of
view. It’s fast and easy to use — not to mention the
unattended drilling function and programmabil-
ity of the rig”

Would you say this type of machinery is innova-
tive for the mining industry?

“A lot of contractors still use non-computer-
controlled rigs, so it's not completely common. At
Epiroc Australia we have a team that is dedicated
to the support of the RCS control systems, and that
local expertise has been beneficial in the introduc-
tion and ongoing support of the machines and RHS
rod handler. The system is a result of great collabo-
ration between the local Epiroc team here in Aus-
tralia and the global R&D department in Sweden.”
A “The industry has really progressed, and Epi-
roc has remained among the industry leaders in
this area. It still surprises me how much of the
operation can be left to computers, and the bene-
fits this has for working conditions and safety. For
example, we have a laser barrier that goes across
the drill cuddy and when unattended drilling is
under way, if anyone walks through the laser the
rig shuts down?”

Does the remoteness of the Nicolsons Gold Mine
pose any challenges for your partnership?

A “Not at all. We mainly communicate by
phone and email with the Epiroc teams in Towns-
ville or Perth. They are very knowledgeable and
even take our calls after hours, which is rare. And
when there have been issues, they have been re-
solved quickly”

“For smaller on-site issues, the RCS screen
will show a fault message that can be sent to our
service guys, that is then rectified immediately.
The rig’s self-monitoring has proved to save a lot
of on-site servicing, and the Webdrill personnel
have become very proficient with the RCS. Epi-
roc also has branches and centers close to all of
the mining centers, so we are very well placed to
quickly support our customers.”

How would you describe your experience of the
working relationship?

EI@ “It has been a learning curve for me, around
the new drill technology and how the equipment
operates. Overall it has been a positive experi-
ence. The Epiroc team allows me to have a cus-
tom-built rig to suit most mine types and ground
conditions in the world. Having the ability to pick
from a range of drills is an added bonus for Web-
drill”

“The two-way communication has been ex-
cellent. Jared provides a lot of feedback, and as a
supplier we need feedback from people that are
operating the equipment. He will come in to the
office occasionally to review the machines and
possibly ask for some level of customization. We
have a local engineering team at our Perth facility,
and we customized the drills to meet his specific
requirements. It’s been a win-win?”

What does the future look like for Webdrill and
Epiroc Australia?
I “Webdrill plans to grow our fleet of Epiroc
machinery in the coming years, so I would like
to think we will have a long and prosperous re-
lationship with Epiroc. They have done the right
thing by me and I know they are continuing to
develop new designs and improvements in Swe-
den, which is why they obviously appreciate my
feedback and we are in constant communication.”
“I would say technology is a focus for both of
us. We are both interested in modern technology,
safety and automation. Webdrill has established
their position in the marketplace and Epiroc are
continuing to work on more features to be add-
ed to the RCS system. The future is looking bright
for both parties.” x
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Dave Brooker
Product Manager,
Epiroc Australia

2

Jared Webb
Managing Director,
Webdrill
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KEYS TO A
SUCCESSFUL
PARTNERSHIP

Building and sustaining a strong
supplier-customer relationship
can be challenging. Here are
some suggestions for how to
maintain an effective partner-
ship, according to Jared Webb
and Dave Brooker.

Common goals

Both parties share a commitment

to innovation, as represented by
the RHS rod handler. Epiroc’s research
department remains in close contact
with operators, enabling both parties
to regularly exchange ideas and sug-
gest improvements.

Two-way communication

A willingness for the supplier

to involve and consider customer
opinions is utmost. Epiroc and Web-
drill are in regular contact regarding
feedback and customization.

Trust and integrity

Both parties appreciate a level

of mutual trust. Webdrill trusts
Epiroc to deliver the customization
requested in order to give Webdrill a
competitive edge. Webdrill also gives
regular constructive feedback to the
Epiroc team based on their field opera-
tional experience with the machines.

Post-sales cooperation

Prompt responses to consum-

able requests, as well as regular
material deliveries to the drill site, are
part of a considered service program
devised by Epiroc.

More bit.do/diamecsmart6
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AROUND THE WORLD

Want to keep track of what's happening in
the mining and construction business?
Visit miningandconstruction.com for links to

industry news and other interesting reading.

THE MARCH 2018 World Exploration Trends
report, commissioned by the ppac Interna-
tional Convention and authored by s&p
Global Market Intelligence, offers some
noteworthy insights. For the first time in
five years, global spending on the search for
nonferrous metals rose — to an estimated
Us$8.4 billion in 2017 compared with Uss$7.3
billion the year before.

2017 was a good year for the global min-
ing industry, with increased investments de-
spite concerns over North Korea. Metal pric-

In 2017, global spending

on the search for nonfer-
rous metals rose for the
first time in five years. Gold
was the top target in all
regions around the world.

es have also benefitted from the improved
global economy.

CANADA, AUSTRALIA AND THE U.S. continue to

be the top spenders in exploration, with gold
being the popular top target in all regions
around the world. Exploration targeting
base metal assets also rebounded in the sec-
ond half of the year. Cobalt and lithium have
fast become increasingly popular with junior
companies, spurred by the growing demand
for rechargeable batteries.

Rocketmine to
deploy high-altitude
drones in Mexico

ROCKETMINE, A SOUTH AFRICAN subsidiary of the Delta

Drone Group, is expanding with new contracts in
Ghana and across the Atlantic in Latin America.
Rocketmine will cover at least six sites with drone
surveys for Mexican mining company Minera Aut-
lan.The high altitude of these sites is challenging,
but Rocketmine has stated that it is breaking records
with regards to flight altitude and the project will
allow them to demonstrate advanced capabilities

and operational adaptability.
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Executive Vice President and
Mining Specialist, Proudfoot,
London, UK

Why is social

responsibility

good business
practice?

In your opinion, mining companies
need to focus more on social sustain-
ability. What's changing?

“The most important part of any mining
operation is to get local communities
involved from the start. If you asked a
mining executive a few years ago in,
for example, Latin America what the
three key points for success were, they
would’ve said energy, water and ore
grade. If you ask the same question to-
day, they'd say local communities, local
communities and local communities.”

Why is that?

“It simply makes good business sense.
People in communities want to partici-
pate in developments affecting their
land.They are well informed and socially
mobile onTwitter, Instagram and Face-
book. It's part of a wider process involv-
ing developing communications and a
focus on trust in relationships. Compa-
nies have to build something lasting
and positive. Both communities and
shareholders expect this.”

Can you give us an example?

“For example, BHP runs an effective
anti-malaria program in Mozambique,
assisting the local community. Not only
is it a good thing to do, it’s also result-
ed in less absenteeism in the workforce,
and immensely increased productivity.
The best ROl is to start a relationship at
the geoscience phase, and make sure
that the local community is on board
from the start.”

sustainabledevelopment.un.org/

topics/mining

BC task force to strengthen
mining sector

© The province of British Columbia, Canada, has
created a task force in an effort to strengthen the
mining industry and create jobs long-term. The task
force report, which is due in November 20138, will
encompass in-depth analyses of economics and skill
mapping, along with recommendations for devel-
opment and financial incentive programs. “One of
our goals ... is to find ways to ensure mines in BC
remain viable when commodity prices fluctuate,

so that people can keep working and communities
can thrive,” said BC Energy, Mines and Petroleum
Resources minister Michelle Mungall.

Colombian Mining
Class of "18

© The first class of 53 students has graduated
from Servicio Nacional de Aprendizaje (SENA)

in Colombia, a result of Continental Gold’s under-
ground mine training initiative in partnership
with the government. A total of 19 graduates are
female - the first such Colombian-certified under-
ground mining technicians. Continental Gold has
already hired 37 of the graduates for the flagship
Buritica gold project, scheduled for commercial
production by mid-2020. Further joint training
programs are under way, with another class gradu-
ating in the fourth quarter of this year.

New Australian lithium
production plant

© Tawana Resources and Alliance Mineral
Assets have commenced spodumene (lithium)
production at the Bald Hill lithium and tantalum
mine, the first Australian mine to do so since
2016. The lithium production is made possible
by a newly constructed dense media separation
(pMs) circuit. “It is a great effort by everybody
involved to take Bald Hill from maiden lithium
resource to production in nine months, including
only seven months of construction from the
ground up,” said Tawana’s Managing Director
Mark Calderwood.

China proposes a
‘Polar Silk Road’

© In its first official Arctic policy
white paper in January, China said it
would encourage enterprises to build
infrastructure and conduct commer-
cial trial voyages — paving the way

for Arctic shipping routes that would
form a ‘Polar Silk Road’ China has be-
come increasingly active in the polar
region and has been an observer mem-
ber of the Arctic Council since 2013.

miningandconstruction.com

The white paper also said China is eye-
ing development of oil, gas, mineral
resources and other non-fossil ener-
gies, fishing and tourism in the region.
It said it would do so “jointly with
Arctic States, while respecting tradi-

—y
tions and cultures of the Arctic res- " . /

idents including the indigenous ~ — -

peoples and conserving natural envi- i T T —
ronment’. = A e S e e S L e T e, S S
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INCE FALL 2015 an enormous
project has been under way
on both sides of the Gjer-
valen Fjord on the west
coast of Norway, just
south of the Arctic Circle.
Power company Smisto
[On Location] Kraft is having two hydro-

Norway power plants built into the
rock: Smibelg and Storévatn,
which together will produce 210 giga-
watt hours of electricity per year.

Responsibility for delivering a turnkey project,
encompassing everything except the power elec-
tronics, lies with BetonmastHaehre Anlegg. In ad-
dition to the actual power stations, among other
things the company is building five water reser-
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»— Building two hydropower plants in northern
Norway, BetonmastHaehre Anlegg faces specific
challenges — and is overcoming them with the help
of the Haggloader. The environment, the project
budget and the operators are all winners.

A
LOADING OPTIMIZER IN

'KJORD COUNTRY

voirs, four brook intakes and a pumping station -
as well as 27 kilometers of tunnels, mainly for water.

SINCE THETUNNELS are only 20 square meters in size,
there is no room to turn around loaders at the tun-
nel fronts. Here BetonmastHaehre is using the con-
tinuous loader Higgloader 10HR-B, which was de-
signed precisely for tight spaces and which, unlike
conventional loaders, is stationary during loading.
The blasted material is scraped up onto a conveyor
and then discharged down onto a dumper.

“It’s a very smooth way to load,” says Rune Lien,
Project Manager at BetonmastHahre. “The alter-
native would be to drive to and fro with loaders,
which would take much longer and cause more
wear to both the road surface and the machinery.
And since the Higgloader is a continuous loader,

it’s easy to fill the dumpers
optimally”
4l The Higgloader is mainly
electric-powered, with die-
sel required only for lengthy
tramming. This reduces cli-
mate impact and lowers
noise levels, as well as reduc-
Anlegg ing ventilation costs.

“The Higgloader requires
a ventilation capacity of 16-17 cubic meters a sec-
ond,” says Rune Lien. “Had we used a diesel loader
instead, it would have needed to be at least 40 cubic
meters a second. Something like that would have
required larger tunnels - and since we’re doing so
much tunneling, the costs would be considerably
higher. And all for nothing, because there would be
no benefit in terms of what’s finally delivered”

Rune Lien
Project Manager,
BetonmastHaehre

ON CERTAIN SECTIONS in the rock there are steep
gradients of up to 15 percent. A wheel loader
would find it difficult to work in such conditions -
but for the Haggloader, which does not move and
scrapes down the material onto the conveyor, it’s
another matter.

“The machine is incredibly good on a gradi-
ent, and it’s also multifunctional. I use the boom

miningandconstruction.com
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HAGGLOADER

A loader for
every need

THE HAGGLOADERS available in various designs and sizes
to suit different needs. All models are available with
two different boom applications: dual digging arms for
high productivity and backhoe for superior flexibility.

Backhoe

The backhoe system provides greater flexibil-
ity and greater coverage. Among other things,
the multifunctional boom can perform digging
and scaling, and is therefore often chosen in
civil construction.

Haggloader 10HR
loading capacity:
3.5-4 m¥minute

Dual digging arms

The dual digging arms can be moved individ-

ually, providing high productivity and loading

capacity. The system is preferred in production Haggloader 10HR
and is very well suited for mine development, loading capacity:
room and pillar, cut and fill and stoping. 5 m¥minute

More loadingoptimizer.com
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The Haggloader has
been a key to success
at the Smibelg and
Storavatn sites, where
BetonmastHeaehre

is building two
hydropower plants.

¥

Ole Jorgen
Johansen
Operator,
BetonmastHaeshre
Anlegg

not just for loading, but also to scrape the walls
and roof of the tunnel. And moving the machine
sideways at the tunnel front is easy because it’s
equipped with front and rear steering,” says oper-
ator Ole Jorgen Johansen, who has been working
with the Haggloader for four years.

He continues:

“It’s also nice not to be moving about when
youre loading. Driving a wheel loader to and fro
can be quite bumpy, but this is much gentler on
the back. We've even been given air seats, which
makes the working environment even better.”

BETONMASTHAHRE IS TO complete the project at
the end of 2019, and to date the work has gone
according to plan. Combining a wheel loader -
as used at the loading bays placed at 200 meter
intervals in the rock - with the Haggloader has
proved to be a winning concept.

“We've tried other solutions in previous projects,
but no loader has delivered like the Haggloader,”
sums up Rune Lien.
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1. Large opening

The open type conveyor in combination
with a wide digging arm bridge allows
large rocks (up to 1.2 meters in height,
much larger compared to similar
machines) to pass through. Thanks

to this, the Haggloader will continue
production without interruption

even when handling rock with large
fragmentation.

4. Centrally
mounted chain
The centrally mounted chain
and pin-jointed flights that
can be lifted. This prevents

the chain from getting stuck,
reducing maintenance.

is equipped with wingshaped @

2. Safe and
ergonomic cabin

The cabin is FOPS approved and has
an ergonomically designed driver’s
seat with joysticks mounted in the
armrests. It is equipped with air
conditioning, a heater, protection bars,
LCD display for performance data,

and two rear-mounted cameras for
maximum visibility.

3. Adjustable
conveyor

The conveyor is available

in different lengths and is

9 individually adjustable
in height at both the front

and rear hinges. Having

a machine with two hinges

increases flexibility and

makes it easy to match

with all types of haulage

equipment.

HAGGLOADER 10HR
Saving time
and money

To drive long tunnels cost-effectively, you
need high capacity equipment designed to
operate efficiently in narrow or confined
spaces. Our continuous loader — the Hagg-
loader — meets this need by increasing
efficiency while lowering costs.

BetonmastHachre

FOUNDED IN 1974, Haehre Entreprengr has
since become a major operator in civil
engineering in Norway, and along with its
subsidiaries Heehre Mek. Verksted, Haehre
Maskinutleie, Heehre Gulvstgp, Haehre Auto
and Zenith Survey offers a wide range of
products and services. The company has
offices in Vikersund, Billingstad and Bergen
and carries out work throughout the country.

In 2017 it merged with Betonmast. The
BetonmastHaehre Group has 2850 employ-
ees and in 2017 sales amounted to around
NOK 10 billion.

Smibelg and Storavatn
power plants

THETWO POWER plants are being built 150
meters and 200 meters respectively into
the rock. Construction work began in May
2015 and will be completed in December
2019. The waterways consist of 27 kilo-
meters of tunnel, five reservoirs, four
brook intakes and a pumping station.

The Smibelg and Storavatn facility can
be accessed by boat or helicopter.

miningandconstruction.com

Total annual production Number of households Total cost
and rated output: whose electricity con- of the project:
210 GWh/68 MW sumption is covered by NOK 1.4 billion

Smibelg and Storavatn:
10500 (5750 + 4750)
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® FEATURE

autonomous mines, comfortably
supervised from safe distances
by humans. A lot is happening in
mining automation these days,
and the buzz is steadily increas-
ing. But where are we heading?
And how far are we from the
vision?

[FEATURE]

AUTOMATION

N
-]
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It is a grand vision:completely:*

——

miningandconstruction.com

The pursuit of
autonomy

Automated solutions are the
future of the mining indus-
try — though the road ahead is
long. And somewhat bumpy.

~ The future is a joystick

A visit to Epiroc’s Surface
Automation Center in Gar-
land, Texas, gives a clear indi-
cation as to where the indus-
try is heading.

Crewless
ships ahoy!

The shipping indus-

try, like so many oth-

ers, is forging ahead
into the unknown
waters of automa-
tion. This year the
first potentially un-
manned ship will be
launched in Norway.

CONTENTS

“It improves

planning”

What benefits are
to be expected from
automation, and
what problems
need to be over-
come along the
way? We asked an
engineer, a vice
president and a
researcher.

Automation
through the ages

The first automated
machine was a
mercury thermostat
built by a Dutch
inventor in 1620.
Since then - in
most cases for
better, occasionally
for worse — robots
have proliferated in
society.
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Entering the age
of autonomy
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A steadily increasing number of tasks are being automated,
in virtually all strata of society. Over the next few years
we will see automated solutions for businesses as diverse
as transport, retall, security, healthcare, food services,

he age of automation is here.
A plethora of tasks is being au-
tomated; even tasks that just a
few decades ago would have
been inconceivable to put in
the hands of robots and arti-
ficial intelligence. To pick just
one recent example, artificial intelli-
gence drastically outperformed - in
speed as well as accuracy - a team of
lawyers in scanning a set of non-dis-
closure agreements for legal errors.
Automation, experts agree, is the inex-
orable future. The questions are: why is
the mining industry on the automation
conveyor belt, how far along is it, and
how will it be affected?

The reasoning behind automating
mining is, put simply, safety and pro-
ductivity. The mining industry has
seen mostly declining figures since
2013. Operational Equipment Efficien-
cy (oEE) has been stuck at around 20
to 25 percent — compare that to the
value of 80 to 9o percent in the auto-
motive industry. There’s also a need
to increase Asset Utilization (AU), ac-
cording to Jonas Albertson, President
Rocktec division at Epiroc. He says:

“Neither machines nor mining sites
are being used with a high enough de-
gree of efficiency. Automation is a way
to increase safety, predictability and
productivity”

THE PATH TO AUTOMATED solutions in
the mining industry will involve sever-
al increasingly complex steps, the first
being adding automated functionality
to machines. This is where most min-
ing companies are today. The second
step involves getting machines to coop-
erate and work together, markedly in-
creasing efficiency while removing em-
ployees from hazardous zones. Further

miningandconstruction.com

... and mining.

steps involve increased automation and
integration of systems, even though
they might be from different manu-
facturers. The final step — the automa-
tion “vision” - is largely self-sufficient
round-the-clock operation of mines,
with human presence many miles away.

“A good way to start would be with
positioning, and then to begin opti-
mizing the traffic flow. The key to suc-
cessfully implementing automation is
to optimize processes and make them
work tighter together. For example, op-
timizing drilling processes to get better
fragmentation after the blast, so as to
facilitate loading;” says Jonas Albertson.

ncreased safety, as previously
mentioned, is also one of the ma-
jor driving forces for automation
in the industry. Automated solu-
tions allow personnel to work out-
side of hazardous areas, or even far
away from the actual sites. There
are already examples of machinery be-
ing successfully operated from control
rooms many miles away.

“There is still some way to go before
the industry can apply fully integrat-
ed system solutions though. Mine sites
differ from, for example, manufactur-
ing plants in that they are not con-
trolled environments — and also that
they keep expanding. It will take time
to design and apply the necessary in-
frastructure to support fully automat-
ed solutions,” says Albertson.

Building the necessary infrastruc-
ture for automation at new sites is a
lesser problem, considering; this can
be taken into account at the onset of
the planning stage. As Albertson states,
converting existing sites to incorpo-
rate automated solutions poses a much
greater challenge.

Tony Scheres,
Manager of Tech-
nical Services and
Business  Devel-
) opment at Lalor
mine, Hudbay in
Manitoba, Cana-
da, has hands-on
experience tri-
aling innovative
technology at an
existing mine. He
has been at the
Snow Lake site
since 2010, and

Jonas Albertson
President Rocktec
division, Epiroc

Tony Scheres
Manager Technical has been put-

Services & Business ti :
n new equip-
Development, & quip

mEE ment through the
hoops ever since.

“I think we were the first in the world
to test the Scooptram ST18 automated
loaders, for example, and we've been
running automated Scooptram load-
ers for more than a year now. At Lalor
mine we do a lot of trialing and testing
of equipment and products to improve
operation.”

HE SEES LOTS OF major benefits from au-
tomation, not least in safety.

“Automation allows us to remove
people from the underground work
environment hazards of dust and oth-
er contamination. During automation
the equipment operates at designed
optimal levels with less wear and tear.
Automated equipment continues to
operate between shift changes and is
not affected by blast clearance when
the mine is being ventilated and em-
ployees are at the surface. The efficien-
cy of automation has the potential to
reduce operating costs and mine low-
er-grade ore, extending the life of our
mines.”

>
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“The functions should be
accessible and easy to use

correctly. The pointis to
help people do better work.”

Ulla Korsman-Kopra
Global Business Manager Automation and
Information Management Systems, Epiroc

onverting to automation is not
without its problems, however.
“For safety reasons, the oper-
ation of automated equipment
must be separated from oth-
er working areas of the mine
where we have underground
miners actively working. We're not set
up for transferring the ore automat-
ically to a haul truck at the moment,
for example. If we switch to autono-
mous trucks they will have to move
through areas where we have active
crews working, and we need to solve
that. Another downside, we've discov-
ered, is not having miners in the draw-
points of the stopes. Miners are still
better at spotting potential hazards
in the stopes, and we've lost a couple
of loaders when oversize pieces came
down on top of them?”

IN THE AIR

According to Ulla Korsman-Kopra,
Global Business Manager Automation
and Information Management Systems
at Epiroc Underground Rock Excava-
tion division, the first step in converting
an existing site is to do a thorough audit.

“You have to see what is at all pos-
sible. You need to get a full picture
of aspects such as the layout, restric-
tions, barriers, safety systems, dump-
ing points, traffic flow and personnel.
The existing Wi-Fi network may cer-
tainly have to be enhanced - every auto-
mation solution is dependent on hav-
ing a reliable communication network,”
says Korsman-Kopra.

WHEN BUILDING AUTOMATED solutions,
she also stresses the importance of de-
signing good user interfaces.

“It’s vital to build solutions that are easy

1'%

Ulla Korsman-Kopra
Global Business
Manager Automation
and Information

to understand and
use. If they’re too
complex, a lot of
the functionality
will remain un-
used because no-
body understands
it. The functions
should be acces-

Management

i T sible and easy to

use correctly. The
point is to help people do better work>

IN ORDER TO REACH that goal, she ad-
vocates using best practice solutions
from other industries — be it aviation,
bionics or space.

“We have to be open to new kinds of
solutions; technologies that nobody has
thought of applying to the mining in-
dustry before,” says Korsman-Kopra. X

Our wireless
tomorrow

THE NEXT GENERATION of wireless stan-
dards, the upcoming 5G for mobile and
802.11ax and 802.11ad for Wi-Fi, will pave
the way for better communication both
above and below the ground.

Early tests of candidates for the 5G stan-
dard suggest it boasts speeds that are at
least a magnitude higher than 4G, while
also dramatically lowering latency times

— very important not least when used with

remote control, where split-second
reactions can make all the difference.
The 802.11ax standard promises ac-
cess points that can talk to multiple
devices simultaneously, not sequen-
tially like today, while the 802.11ad
standard will be a very short-range
system with very high throughput capa-
bilities, which could be an option for de-
mand-intensive implementations.

miningandconstruction.com
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AUTOMATION.
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»— The world’'s mining industry is becoming

safer and more efficient, thanks to developments
in automation by Epiroc. Making the switch from

manually operated rigs to automated is also
surprisingly smooth.

(4 Howard Goldthwaite & Sergio Garcia @ Shutterstock & Fredrik Sandberg
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[On Location]
USA

ANDS ON JOYSTICKS have controlled drill-
ing rigs for years. But today, a huge smile
appears on the face of the operator. It’s the
first time Steve Germain, Product Special-
ist from Canada, is controlling a rig with no
noise, fumes, dust, or vibration. He calmly
sips coffee in a quiet, air-conditioned, state-
of-the-art classroom, and the rig is outside
the windows 80 meters away.

“Who would want to go back to sittingon a
noisy rig? This is a smarter way to do the job
in so many ways. I see this changing every-
thing for the better,” says Germain.

He and eight other Epiroc employees are
learning about the next revolution in min-
ing. Their classroom is modern but casual,
with huge flat screen TVs, shelves stocked
with binders of documentation, a refrigera-
tor filled with refreshments, and people rap-
idly scribbling notes from subject matter
experts. The attendees come from the U.S.,
Chile, Russia, Morocco, Canada, Sweden,
and Ukraine. No two accents are the same,

Steve Germain
Product Specialist, Epiroc Canada

but theyre all speaking the same language
- automation.

The classroom is a part of the Epiroc Sur-
face Automation Center in Garland, Tex-
as, and they are gathered here for Boot
Camp. Several are held every year for Prod-
uct Managers and Product Specialists. State-
of-the-art automation equipment requires
thorough training for all Epiroc stakehold-
ers involved, so the attendees are immersed
in every phase of the process using the same
equipment they will use on the job.

EPIROC IS PLACING a huge focus on automat-
ed solutions to meet the challenges facing
today’s mining industry. For example, new
safety restrictions protect workers but could
affect productivity. Operators are driven to
meet quotas, which wears out costly con-
sumables like bits and rods. The costs of
transporting workers to remote locations
are rising, and skilled workers are becoming
more and more difficult to find.
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According to Herman Krause, Automation son gets too close. As Herman Krause points out:
Implementation Manager, Drilling Solutions di- “OD and PD are critical for keeping machinery
vision, “Our customers today want safety, effi- and personnel safe”
ciency, increased productivity, cost reductions,
and improved quality of life for workers. Auto- NEAR THE TRAINING CENTER, customized automa-
mation is solving all these problems. We're setting  tion kits are being prepared for rigs and custom-

The Boot Camp
attendees enjoy a
few minutes outside

the classroom, just

a few steps from
the fully-automated
drilling rig in the
background.

Steve Germain

Product Specialist, the pace for technological advancements, and it's  ers around the world. Each remote order involves
Epiroc Canada our goal to offer customers the best possible solu-

Herman Krause

tions and products. This is why we established
7 the Surface Automation Center and hold Boot
' Camps at our training center - were equipping
people to lead the future of mining?”
Automation is a key ingredient in meeting the
challenges facing the industry.

£ «
For safety concerns, we take the operator out

Automation Imple- of the hazardous environment containing noise,
mentation Manager,  dust, and heat. Productivity increases, and pos-

Drilling Solutions
division

sible machine abuse decreases. When a bit gets
stuck it’s human nature to push through a diffi-
cult area, but in automation a more controlled ap-
proach is taken by backing out of the hole and/
or changing the drilling inputs. Automated ma-
chinery is all about repeatability. No holdups, no
hiccups. We improve the entire value chain,” says
Krause.

Epiroc is pioneering automated safety innova-
tions such as Obstacle Detection (OD), which de-
tects and takes action on objects so the rig doesn’t
damage itself or other machines. Personnel De-
tection (PD) signals the system to stop if a per-

an office kit with equipment for controlling and
awareness of the fleet, and machine kit(s) for the
rig itself. The field kits are built to be turnkey. All
components are tested, then packed so each part
is removed in the order needed for installation to
minimize downtime.

Members of the Field Automation Service
Team (FAST) assist with installation and testing,
and commission the rig back into operation. The
team members train onsite Epiroc technicians
and operators, and correlate system integration
with a Site Champion to assist for a given time
period.

TODAY'S BOOT CAMP attendees are surprised to
see how the joysticks on the compact control
pad replicate those on a manually controlled rig,
which simplifies retraining. The operator watches
the drill on a personal console screen and can su-
pervise up to nine drills at once.

Steve Germain sees the advantages of auto-
mation in underground mining. “After an un-
derground blast we wait four hours for the air to

The Surface
Automation Center

The Surface Automation Center
is a fast-growing part of the
Epiroc Drilling Solutions divi-
sion, providing cutting-edge
automation solutions for all
types of drilling challenges any-
where in the world.

@ And the third upgrade?

O “Installing Tele-Remote Operation.
This upgrade includes all of the above
plus remote control either from our
line-of-sight trailer option or our operat-
ing station option in an office for a

Herman Krause
Automation Implementation Manager,
Drilling Solutions division
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The shift towards automation in the mining industry goes hand in hand with
Agile methodology replacing Waterfall methodology. This means a big change
in everyday ways of working for the customers.

@ Do the changes have to be done all at once? @ What's the second step?

safe, climate-controlled environment
which could also be somewhere on the
other side of the world. This enables
one operator to run several drills at a
time for greatly enhanced productivity””

@ “No, Epiroc makes it easy by offering four @ “Next, we install GPS. This upgrade

m Knowledge and solutions are

shared with other divisions in
the Epiroc Group

Boot Camp training sessions
with a specially equipped

stages — or baby steps. Each step offers enables the rig to consistently follow @ What's the final step in the classroom and full-scale au-
higher levels of efficiency for the drilling. an exact drill pattern of burden and automation process? tomated drilling rig are held
The steps can also be customized for the spacing, to precisely place the holes @ “A fully autonomous Pit Viper. several times a year, focused
perfect design solution to fit any type of and eliminate errors. In fact, it places By going fully autonomous, a rig can on specific roles
mining operation or climate” them where they are needed within the be programmed and sequenced to The growing Surface Auto-
diameter of our bit. When the holes are complete a drill pattern autonomously mation Center will have skill
@ What's the first step in the transition? perfectly placed it offers downstream from anywhere in the world to drill sets providing all facets of a
O “First, we would install Auto Level and efficiency advantages such as level bench- 24 hours a day to complete a given robotics organization, includ-
Auto Drill. This simple upgrade to any es and fragmentation. A geo-fence task. This greatly reduces drilling costs, ing development and field
rig increases efficiency of the drill cycle could also be loaded onto the pattern, safety risks, and operational free will. support; some are in Garland,
by the repeatability of our Auto Level and which would keep all our Pit Vipers The ultimate drilling machine is an Texas, and others in the field,
Auto Drill system.” safely contained” automated Pit Viper”

More bit.do/autonomouspitviperfacts
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at supported locations
throughout the world
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Anna Rénning
Underground
Project Manager,
Underground Rock
Excavation division

clear of toxic gases before an onsite driller starts
the next hole. That’s four hours wasted. But with
tele-remote we can start the next hole immedi-
ately. With four extra hours of drilling we get 30
buckets per hour at 500 tons an hour. That’s 2 000
extra tons a day per rig. The automation upgrades
pay for themselves after two days.”

Anna Ronning, Underground Project Manager
in Underground Rock Excavation division, mar-
vels at how similar the efficiency improvements
are between underground and surface mining.
She also realizes the enhanced quality of life. “Au-
tomation is the future for the business. It’s a much
cleaner, healthier, and safer work environment.”

AS THE MINING INDUSTRY faces the challenges of im-
proving safety and efficiency, it is evolving from
the business model of traditional Waterfall meth-
odology to Agile methodology made possible by
automation. For decades, development methods
have relied on variations of the Waterfall sequen-
tial workflow process based on moving from task
A to B to ¢ without variation. But it doesn’t adapt
to a product’s evolving needs, so it’s difficult and
costly to change the scope if needed. The advan-
tage of Agile methodology is that it breaks down
the workflow into smaller stages so that adapta-
tions can be made along the way as a project pro-
gresses, allowing problems or opportunities to be
addressed and solved much faster.

Herman Krause sees automation as the perfect
partner for the Agile approach.

“The problem with Waterfall is that it stands in
the way of efficiency. Rapid change is not possible.
But with Agile, a small focused team of people
are constantly talking and working with each oth-
er. Development time for new solutions is broken
down into shorter periods (bursts), and custom-
ers can be very involved. We are not a huge bu-
reaucracy tied up in red tape, but rather make
changes to our technology faster to make the
product better”

ANOTHER PROBLEM FACING the mining industry is
that workers have to be transported to remote lo-
cations, and they’re away from home a long time.
Tyler Berens, Automation Product Line Manag-
er in the Drilling Solutions division, describes
many lifestyle improvements automation brings
to mine workers. “Instead of commuting over
bumpy roads, flying in bad weather, or staying
gone a week at a time, operators go home to their
families every night. They’re happier, and it saves
on transportation, food, and remote housing”
Tyler Berensalso explainshow the performance
of an automated rig compares to a manual rig.
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Attendees from various
parts of the world learn the
advantages of operating a
drilling rig from the safety
and comfort of a remote
location.

“An onsite operator might drill some holes faster
than an automated rig, but over a long shift the
performance advantages of automation are ob-
vious. There are no lunch breaks, no bathroom
breaks, and no loss of concentration that caus-
es accidents. Plus, automation delivers increased
consistency from hole to hole with fewer redrills.”

One of the companies that has benefitted
is BHP Billiton, a global mining company that
has been running a trial of Epiroc’s autonomous
technology on Pit Viper 271 rigs at Australia’s
Yandi mine for three years.

“The machines have operated autonomously
for more than 3.5 million meters. Their fleet of
autonomous rigs has initially been controlled
on site at BHP Billiton’s mines in Pilbara, but
they are switching to remote operation from

Tyler Berens
Automation Product
Line Manager,
Drilling Solutions
division

Perth - over a thousand kilometers away. Be-
cause of the successful results, the company is
continuing to roll out automation to more sites,”
says Berens.

HERMAN KRAUSE SEES many challenges ahead for
automation. “People are used to doing things the
same old way, and this will require changes in
people and processes” But he goes on to sum up
the advantages for customers quite simply. “We
are selling a good quality, precise, fast hole in the
correct place in the ground at the lowest possible
cost per meter, and we offer a solution to do that”
With big picture gains in efficiency, profitabil-
ity, safety, and working conditions, Tyler Berens
looks to the future and makes a bold prediction:
“Epiroc is changing the way mining gets done”

miningandconstruction.com
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Owen Parsons
Mining Technology Specialist,
Goldcorp Inc.

How is
automation
improving
your business?

What kind of automation equipment/
services is Goldcorp buying from Epiroc?
“In line with our strategies of reducing
operational costs and improving pro-
duction, we see autonomous drilling
as a good fit for that. A large portion of
technological implementation is on the
change management side. Epiroc has
been a key supporter of us in terms of
installation, commissioning, and train-
ing our people in order to understand
these new technologies.”

Where and how is it used?

“It's being used in Penasquito, one
of the largest gold mines in Mexico. It's
our flagship operation in Mexico, and
one of the major value drivers for the
company. We're able to put the oper-
ators in a situation where they're in a
control room instead of in an area with
higher risks such as ground stability
and other mobile equipment in the area.
So we're able to reduce the risk to the
operator. It also comes down to reduc-
ing our operational costs and improv-
ing upon our production. So with auto-
mation we have the ability to do more
with those same machines that we have
— thereby maximizing the value of our
assets.”

What more can be said about the bene-
fits to the company?

“With our switch to autonomous drill-
ing, we're able to improve upon the rate
of production, the accuracy of the holes,
and the fragmentation, leading to down-
stream improvements in our processes
as well as improving upon our safety.

More bit.do/pitviperspenasquito
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"] see very few
drawbacks
utonomous

with a
ships”
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There are always things to be
learned from other organizations
and other industries. This is how
another player has approached

the theme of this issue.

4 ChristianTarras Ericsson
@& Kongsberg Maritime

THE MARITIME SHIPPING industry, like the
mining industry, is gradually pushing to-
wards autonomy. It's a step-by-step pro-
cess, explains @rnulf Jan Redseth, senior
researcher at Sintef Ocean in Trondheim,
Norway:

“Autonomy is a broad concept; it includes
everything from advanced autopilots and
expert systems to remote control operations
and fully autonomous unmanned ships.”

RODSETH SPECULATES THAT crewless ships —
his own area of research — will become a re-
ality in the next few years for select tasks,
mostly short sea freight routes between des-
ignated ports. An example is Yara Birkeland,
the world’s first fully electric container feed-
er ship, which will be launched in Norway
in 2018.

It will initially sail with a crew, but will
switch to remote control from a shore cen-
ter in 2019. In 2020 Yara Birkeland will be-
come completely autonomous, moving
40000 containers per year for distances up
to 30 nautical miles between three ports.

miningandconstruction.com

In time, all tasks - including loading, navi-
gating, and unloading — will be automated.

“There are many advantages to autonomy.
By removing the crew from hazardous off-
shore work the number of injuries decreas-
es drastically. No crew also means no crew
quarters, less heating and no lifeboats, and
that makes smaller, simpler ships viable,’
says Rodseth, continuing:

“To be frank, I see very few drawbacks
with this development. There might be a few
new types of accidents, including some that
maybe could have been avoided by having a
crew on board, but the overall gains in safe-
ty, services and reduced environmental im-
pact more than outweigh that”

IN OTHER WORDS, autonomous short sea
freight ships are just around the corner. Pas-
senger traffic, as well as intra- and intercon-
tinental shipping, will take longer to imple-
ment (see sidebar). Research initiatives into
unmanned intercontinental ships are under
way — not least in the Pacific region, for ex-
ample China, Japan and Australia. x

——

Yara Birkeland is owned
by Norwegian chemical
company Yara International.
It is being built by Marin
Teknikk, with navigation
systems from Kongsberg
Maritime.

The route
to autonomy

Maritime shipping is heavily
regulated by law and accords.
As presently written, for ex-
ample, the rules require com-
mercial ships to have a per-
son in charge — a “captain”
Until the rules catch up with
developing technology and
industry demands, the first
step to autonomy is having
ships remotely controlled by
operators from a shore con-
trol center.

Technical hurdles still to be
overcome include settling on
a fuel capable of handling in-
tercontinental distances; tra-
ditional heavy fuel oil engines
require too much manual
maintenance. A prime candi-
date is liquefied natural gas.
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Want more input on this theme?

SURVEY R ———
GAINS AND HURDLES T

{4 ChristianTarras Ericsson

The story of automation

"Anything you can do, | can do

better,” sang Annie Oakley.

i Some would say that robots, 01
What benefits does automation bring to the too, are rapidly approaching Thermostats

[Feature] Automation
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U mining industry?

Mats
Stromsten

Research Engineer, LKAB,
Kiruna, Sweden

“THIS IS NOTHING NEW — we've
been working with automated
solutions for a long time to
increase efficiency and produc-

tivity. Automation can compensate
for increased depth and we have a lot
of automated solutions for hauling
ore, for example. It’s more time-effi-
cient, letting us operate more hours.
It also makes for a better working en-
vironment, minimizing personnel ex-
posure to hazardous areas and allow-
ing more operations to be run from
control rooms nearer the surface”

“PEOPLE ARE FLEXIBLE problem
solvers, and robots today aren't.
Hands and eyes are hard to re-
place, and a mine is a dynamic

environment - a lot of unexpected
things happen. We have to break
down complex processes into a num-
ber of simplified, smaller parts to
enable automated solutions. We lose
some efficiency by having to set up
cordoned areas separating autono-
mous machines from people. Also,
machines still break down and were
still dependent on people to fix them.”

Which obstacles have to be overcome in
order to fully utilize automation technology?

Hans Wahlquist

VP Business Development and
Strategic Product Management,
Mobilaris MCE, Lulea, Sweden

“THERE ARE MASSIVE benefits that
will potentially increase effi-
ciency, for example by facili-
tating short interval planning,

through optimization of machine uti-
lization, and the ability to visualize
what’s happening in the underground
mine in real-time 3D with machines,
vehicles, equipment and people. Also,
ventilation on demand will dramati-
cally reduce energy consumption.

In the case of emergency evacuations,
we can save lives by cutting the time
for evacuation, knowing where peo-
ple are at all times and knowing if
they are in need of assistance.”

“I'D SAY INSUFFICIENT commu-
nications infrastructure. With-
out that, our world-class system
solutions are like a cool sports

car without a road. Some mining com-
panies want the sports car, but lack the
roads - they excel at the mining pro-
cess, but are way behind in digitaliza-
tion. But there’s a large paradigm shift
under way. More and more companies
realize that automated solutions are a
necessity for survival”

Christian
Niestroj

M.Sc., Research Assistant,
AMT, Aachen, Germany

“MORE COMFORTABLE workplac-
es and a higher level of safe-
ty for people. Since automated
machinery requires special-

ized knowledge, I personally hope it
will lead to better wages. On top of
this, automation brings with it bet-
ter planning and less dependence on
people’s gut instinct, making for im-
proved efficiency. Automated solu-
tions are potentially cheaper to
operate, faster, more efficient and se-
lective, and produce better quality.”

“WE HAVE TO STOP staring at

buzzwords like the Internet of

Things and Mining 4.0, and fo-

cus on two things: what does
each mining operation really need,
and which of the available solutions
does it make sense to use? Also, it will
take time to change the mindset of
the people in the industry. Regard-
ing tech, today’s solutions don’t cover
all aspects of the operations in a mine.
First and foremost, we need better po-
sitioning systems. And finally, OEMs
need to work together — we need uni-
versal solutions and open standards.”

More = bit.do/automationfacts
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that point.

07

Cleaning robots

© While lawnmower
robots have surpassed
their human masters
in keeping the grass
neat, robotic vacuum
cleaners are still at
the level of someone
using a dustpan and
brush. Good to know
that machines aren’t
yet our overlords.

Tradebots

© In 2014, more than

75 percent of the trades on
U.S. exchanges were initiated
by-automated trading systems:
The bots have taken over

the stock market-and will
continue to dominate in

the foreseeable future.

© One of the first examples of a feedback-
controlled automated system was a mercury
thermostat constructed around 1620 by Dutch
scientist Cornelis Drebbel, used to keep a con-
stant temperature in a chicken incubator.

02

Bombes

© Bombes were
electromechanical
devices used by the
Allies during World
War Il to crack the
supposedly unbreak-
able German Enigma
encryption. The ma-
chines reduced the
time taken to decipher
messages from years
to mere hours.

03

Autopilots

@ Modern autopilots can do
more than just fly airplanes
levelly. In fact, most stages of a
flight —including landing — can
be handled just as well

by machines as by people.

The only exceptions are the
taxiing and takeoff phases.

Chatbots

© Automated conversation agents

have yet to consistently pass the Turing
test for artificial intelligence. The best,
though - like Mitsuku and Cleverbot - are
getting better every day, learning from
real human conversations.

Baristas

© The Briggo company has launched a
robotic barista aimed at college campuses,
airports and malls. The robot mimics real
life baristas in how the milk is steamed,
how the coffee is ground and tamped, and
how shots are pulled.

Want to delve deeper into zero-emission technology for underground mining?

[Feature] Make sure not to miss next issue’s Feature.
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MY WORK:

Epiroc’s greatest asset is our em-

ployees. We take pride in offering
them an outlet for their creativity in
order to provide the best possible

value to our customers.

{4 ChristianTarras Ericsson
@ Ernesto Benavides

“] like showing the
customers all | know
about the machines”

Raul Almonacid has worked his way up from being a service
technician in Andean mines to the level of Service Expert. Now he
travels to sites in Peru to start up mining and tunneling equipment,
and supports other South American countries.

l l started as an outsourced service
technician, working for three
years in a mine 4 80o meters above
sea level, then one year in another
mine. I wanted a more challeng-
ing job, preferably based in Lima,
and now I'm a Service Expert.
I have learnt English and travelled

to several countries on assignments.
My main job is to go on site to start
up new equipment for underground
mining and tunneling construction:

Age: 34
i . ) Job: Service Expert %
rock bolting rigs, loaders, mine trucks  (Mining and Rock Excavation I often stay on as a technical contact for

and long hole drilling rigs. I also do  Service division, Lima, Peru) further support.

warranty analyses and provide training,
both internally in our Customer Center

the commissioning plan and to set up
the training program for operators and
maintenance crew. Sometimes we need
to adjust the plan to fit the customer’s
schedule. Then I make sure that the
machine is okay after delivery. After
that, training and operations start. At
the end of it, I do a second equipment
check to make sure it performs opti-
mally. I write a detailed report, which
the customer will sign. Not until then
is the delivery considered complete.

Joined Atlas Copco: 2008

Best part of the job:
“| get to travel and meet different AT THESTART of my career [ used to trav-

and externally to end customers. customers — | really like that” el with a partner, but now I take on the

TO PREPARE FOR a start-up, I first make sure that the
machine is ready by performing a pre-start-up in our
workshop. The machine is then delivered as per the
customer’s wishes. I contact the customer to plan the
training program, then I travel to the site. The first or-
der of business is meeting with the customer, to go over
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assignments by myself. My strength
is that 'm good at preparing before meeting the cus-
tomers. I have a deep knowledge and understanding
of how the equipment works, and I think the custom-
ers feel that. I like working with them, and showing
them all I know about our equipment. 'm happy in
my job.”

Service Expert Raul
Almonacid goes on
site to start up new
equipment. He also
carries out warranty
analyses and provides
training, both inter-
nally and externally.
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[On Location]
Poland

The SmartROC T40 drill 4
rig and the Hole Navi-

gation System reduced

total operating costs by

more than 30 percent.
The photo shows one of
the SmartROCT45 rigs

that MAXAM purchased :

after the drilling tests. .'\ |
N -

o

2 RO TENCESS = SUCCESS

It’s a blast!-

»— MAXAM drills a million meters of blast holes per year
in Poland and wanted to reduce its total operating costs.
The SmartROC T40 drill rig with Hole Navigation System

more than fulfilled the company’s wishes.
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THE CHALLENGE

AXAM IS THE world

leader in the pro-

duction of explo-

sives and the largest
company in the market for
drilling and blasting services
in Poland. Its fleet is distrib-
uted across Poland and pro-
vides services to granite, do-
lomite, sandstone, basalt and
melaphyre aggregate quarries, as well
as limestone quarries for the produc-
tion of cement and other components
for construction chemicals production.

DRILLING APPROXIMATELY a million me-
ters of blast holes per year in Poland,
using mainly Epiroc drill rigs, MAXAM
was looking to reduce its total operat-
ing costs.

“The main challenge was to find a
way for MAXAM to avoid excess drill-
ing, to improve the quality of the holes
and to reduce the number of boulders

after blasting. Traditional-
ly, the majority of blast holes
in Poland were designed us-
ing the traditional method,
without consideration of the
wall profile or the possibili-
ty of verifying the quality of
completed holes immediate-
ly after drilling. The Bore-
trak system was in use, but
due to the time-consuming nature of
hole sampling and the risk of block-
ing, its use was very limited,” says Mar-
cin Plachta, Business Manager Surface
Drilling at Epiroc Poland.

MAXAM WAS ALSO aiming to decrease
the seismic vibrations attributable to
blasting.

“Minimizing seismic vibrations is al-
ways desirable, particularly when op-
erating close to populated areas, so that
was a distinct goal for MAXAM,” says
Marcin Plachta.

THE SOLUTION

THE RESULT

N 2016, Epiroc Poland presented the
latest available tophammer drill
solutions to MAXAM. The next
step was to let the customer carry
out drilling tests with a SmartROC T40
drill rig equipped with a COP 2560+
rock drill, HNS (Hole Navigation Sys-
tem), Certiq and remote control. Test-
ing took place in a granite quarry in
Rogoznica operated by Colas Poland.

“WE TRAINED THE operators and then

they tested the rig under our super-
vision. Our customer was very pleased
that they could perform extended
tests at one of the company’s sites.
MAXAM had heard about HNS, but
hadn’t experienced the benefits. The
system made it possible to perfectly
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maintain the depth level of all drilled
holes and to avoid uncontrolled excess
drilling,” says Marcin Plachta.

AFTER COMPLETING the entire grid, the
operator can save the data and trans-
fer it to ROC Manager software. ROC
Manager is used to plan the drill grid
and compare it with data received af-
ter drilling.

Marcin Plachta says: “Using HNS,
the customer could create the drill
plan on the computer and upload it to
the rig, so that the operator could fol-
low it on a screen in the cabin. Thanks
to the system, the start points and end
points of the holes were a lot more ac-
curate and it was easier for the custom-
er to analyze data after blasting”

FTER TWO MONTHS' worth of
testing, MAXAM could make a
reliable assessment of the costs
of drilling and also get an idea
of the actual wear on drilling tools. To
begin with, elimination of excess drill-
ing meant that total drilling decreased
by 70 meters per 1000 drilled meters.
“These rigs drill 60000-70000 me-
ters per year, so the decrease measures
up to a lot of money over time. Fuel
consumption dropped by 50 percent,
as did seismic vibrations. The penetra-
tion rate increased by 10 percent, the
hole quality improved and there was
no need for horizontal drilling. The to-
tal operating cost was reduced by more
than 30 percent, so the results exceed-
ed the customer’s expectations,” says
Marcin Plachta.

LATERIN 2016, MAXAM purchased three
SmartROC drill rigs with HNS, as well
as three FlexiROC D50 rigs. Epiroc’s
technology initiated further modern-
ization at MAXAM, such as the pur-
chase of state-of-the-art 3D scanners. It
opened up a new stage in the improve-
ment of drilling and blasting works
and gave the opportunity to carry out
more precise projects with improved
quality. More recently, MAXAM pur-
chased another SmartROC with HNS
and recommended the rig to MAXAM
Germany and Spain, resulting in the
sale of an additional three SmartROC
rigs with HNS.

bit.do/hnsfacts
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® SUSTAINABILITY

Z Gustaf Ho6k

@& Hans Nordlander

In sate hands

Safety and sustainability are an integrated part of Epiroc’s
strategy to achieve its vision of becoming the customers'’ first
choice. This accords well with Epiroc’s values and beliefs, and
Opens up new business opportunities.

ound values are becoming increasing-
ly important for companies and or-
ganizations. For Epiroc, building the
business strategy on a sound founda-
tion is a given.

“Our focus on safety and sustainability is inher-
ently connected to the productivity and success
of our customers. They urge us to develop cut-
ting-edge products in this respect - so being sus-
tainable opens up new markets and business op-
portunities. Energy efficiency is just one example.
By developing battery-driven machines for un-
derground use, we truly help our mining custom-
ers. They lower their costs and improve the work-
ing environment. At the same time, greenhouse
gas emissions are zero,” says Mattias Olsson, Se-
nior Vice President, Corporate Communications.

SAFETY AND SUSTAINABIL

Epiroc takes a life cycle approach
to innovation and focuses on
resource efficiency, thereby re-
ducing the environmental foot-
print across the value chain.

Four key topics have been identified in the area
of safety and sustainability, for which key perfor-
mance indicators have been set and are continu- 1
ously followed up. The topics relate to safety and '

well-being, developing people and leaders, re- i

sponsible and efficient use of resources, and living
by the highest ethical standards.

Senior Vice
President,

STARTING WITH THE FIRST, Epiroc’s Code of Con- Corporate

duct covers the well-being of employees and a Communications

safe and healthy working environment in Epi-
roc’s operations.

“Safety is important for our customers, as the
Group is engaged in industries where work-relat-
ed accidents are a reality. The ambition is to con-
tinuously reduce the number of accidents and
have zero fatalities,” says Mattias Olsson.

IY: OUR FOUR KEY TOPICS

Mattias Olsson

We strive to improve cus-
tomer safety by provid-
ing equipment designed
with the safety of the user
in mind. Epiroc’s Code

of Conduct covers the
well-being of employees as
well as a safe and healthy
working environment in
our operations.

Improving Developing
safety and people and
well-being leaders

We are committed to pro-
moting equal opportuni-
ties in our hiring and pro-
motion processes. A wide
range of efforts to attract
a diversified workforce is
in place globally and our
ambition is to increase the
percentage of female em-

ployees in the organization.

Responsible Living by the
and efficient use | highest ethical
of resources standards

We believe in reducing our
environmental footprint
across the value chain

by taking a life cycle ap-
proach to innovation and
focusing on resource effi-
ciency. We aim to improve
sustainability performance
in areas such as energy
consumption and the use
of renewable energy.

We are a good and re-
liable corporate citizen,
complying with the laws
and regulations of the
countries in which we op-
erate as a minimum and
observing the spirit of
these. This also encom-
passes a strong commit-
ment to respecting human
rights and taking a clear
stance against corruption.
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A fundamental belief at Epiroc is that diversity
inspires innovation and gives insights that help to
create a better understanding of customer needs.

“We wish to attract a diverse workforce and our
ambition is to increase the percentage of female
employees within Epiroc”

Epiroc believes in reducing its environmental
footprint across the value chain by taking a life
cycle approach to innovation and focusing on re-
source efficiency.

“As far as sustainable performance goes, the
largest footprint for Epiroc is energy consump-
tion from the use of our products. Our product
development projects therefore have targets for
reducing the energy consumption of the equip-
ment and, in addition, large investments are be-
ing made in developing battery-powered equip-
ment.”

EPIROC IS A GOOD and reliable corporate citizen.
Being a trustworthy company also encompasses
a strong commitment to respecting human rights
and taking a clear stance against corruption.

“This also applies to our business partners: sup-
pliers, subcontractors, agents and distributors.”

Mattias Olsson concludes:

“Epiroc shares its history with Atlas Copco,
which has been a pioneer in integrating sustain-
ability into its business. We will continue on that
path in the future, as a standalone company. We
have our own Code of Conduct, we contribute to
the UN Sustainable Development Goals and we
are a signatory to UN Global Compact. We are
committed in this area.”

epirocgroup.com/
en/sustainability

miningandconstruction.com

The rainwater tanks used for Water for All inTicoma were decorated by
people from the community together with Epiroc employees (in this
case Alejandro Hernandez, Business Line Manager Epiroc Mexicana).

Giving the
gift Of Water (0n Location

RINKABLE WATER IS scarce inTico-

ma. Located at high altitude in g

the Mexican state of Veracruz, = %

the village has around 200 fam- =
ilies with no access to running : 3 {4 |~' ‘
water at home. At times, moth- TN g

ers and children have to walk several ki- i1, Ajvarez
lometers to get water — or get water off Communications
the ground and boil it. However, thanks Manager, Epiroc
to Atlas Copco'’s and Epiroc’s Water for Mexicana

All initiative, times are changing.

“We wanted to launch a local Water for All project, and held
talks with different NGOs,” says Tita Alvarez, Communications
Manager at Epiroc Mexicana. “We decided to partner with
World Vision Mexico, an organization dedicated to working
with children to overcome poverty. In August 2016, thanks to
contributions from employees, a Water for All project became
reality inTicoma.”

THE REGION RECEIVES a lot of rain from April through June, but
the villagers lack equipment to make use of it. Thus, big rain-
water tanks are being installed in order to collect and store
water, as well as a system to maintain and distribute the wa-
ter. The villagers were invited to help assemble the tanks and
they were also given training in how to store, purify and use
the water.

“It felt natural to engage the locals, since they're the ones
who will use and enjoy the water collection systems,” says
Tita Alvarez. “They’ve been very enthusiastic from the start
and experiencing their reactions has been fantastic. Thanks to
the rainwater tanks, the opportunities to prepare food, drink
potable water and even have a shower are much greater.The
families are very excited and it's easy to see why.”

At the time of writing, 54 homes have been equipped with
rainwater tanks.

“It's taking a bit longer than expected, but the goal is for all
families to have their own tank,” concludesTita Alvarez.

waterdall.net
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Innovative products and a wide array of cus-
tomers: Epiroc is a new company with a long
and rich history, dating all the way back to 1873.
In each issue of Mining & Construction, we
glimpse in the rearview mirror.
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Mose barriers

Tides, pollution and the constant
battering of waves from motor
boats are taking their toll on the
slowly sinking city of Venice. An ef-
fort to save the World Heritage Site
was launched in 1985. One of the
projects is Mose: a series of break-
waters, underwater gates and dykes
that will protect the lagoon from

More mosevenezia.eu

destructive high tides. Much of

the stone needed for construction
was harvested from a local quarry,
Cava di Sarone. With the intro-
duction of a new Epiroc drill rig,
the quarry was able to produce a
significantly higher yield in fewer
man-hours - reducing drilling days
from six to four per week.




B ® CLOSE TO YOU

(4 Fredrik Fermén & Shutterstock

Closer than you might think

OUR CUSTOMERS ARE located all over the world Centers in 33 regions. In each one, there are
and so are we. There is always an Epiroc one or more Service Centers.

office to turn to, making us truly local. At the All this supports our goal: Count on us
same time, we are a global enterprise with to listen, collaborate and deliver the right

worldwide resources. We have Customer

solutions for you.

® Canada ® Brazil ® Europe 1 ® Turkey
Toronto Sao Paulo Essen Istanbul
®@ USA @ Argentina @ Southern Europe @ Russia
Denver Buenos Aires & Northern Africa Moscow
® Mexico ® Sweden Mitan ® Mali &
Mexico City Stockholm @ Spain Burkina Faso
@ CVCA 0 Finland Madrid Bamako
Bogota Helsinki @ Portugal @ Ghana
® Andean @ Norway Lisbon Obuasi
Hma Oslo @ Central @ Eastern
® Chile ® UK & Ireland Europe Africa
Santiago Hemel Hempstead Prague Nairobi
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[In focus]
Milan, ltaly

® Southern Africa

@ Southeast Asia

Johannesburg (SOUTh)
) Jakart
@ Middle East ararta
Bubai @ Southeast Asia
. (North)
@ India Bangkok
Pune
® Central Asia @ Korea
Almaty Seoul
@ Mongolia @ Japan
Ulaanbaatar Yokohama
® Gr. China ® Australia
Nanjing Perth

miningandconstruction.com

What's happening
in Milan?

W4 ™ 1 | SINCE THE SUMMER of 2017,
i ‘.. ~ the map of newly formed
: Epiroc Customer Centers has
-t been taking shape. In par-
v}l-’ ticular, this goes for parts of
i >

' Southern Europe and North-
ern Africa, including the fol-
lowing countries: France/
Belgium, Italy, Greece, Isra-
el, Cyprus, Malta, Morocco,
Algeria, Libya and Tunisia. All of these countries
will be centrally managed from Italy, with local
support in each of the countries in the region.
Edoardo Angelucci, Regional General Manag-
er for Southern Europe and Northern Africa, ex-

plains the reasons for the change.

“Due to legal requirements we have set up Epi-
roc company functions and premises where these
were previously supported by Atlas Copco. The
aim is to have a good footprint in the territory
within every operational area”

What organizational changes are being made?

“We are providing general management here
in Italy. Locally, we have the functions to sup-
port the business and customer collaboration —
like sales, service and logistics — but also func-
tions for business development and controlling.
We are working on putting together a good group
of people with great experience and skills. People
from different cultures working together towards
the same goal will create a better customer expe-
rience in every country of the region.”

What difference will this make for the customer?

“It will enable us to have greater customer fo-
cus and proximity, with a dedicated product port-
folio for the mining and infrastructure industry.
We will be working more closely with our cus-
tomers in order to increase their productivity
and their satisfaction with our products and ser-
vices!

epiroc.com
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B ® FROM THE LAB

(4 Gustaf H6ok & Tore Marklund

Load Assist is a function
that enables the oper-
ator to properly fill the
bucket with ease.

Load Assist

Filling buckets
and needs

»—> Underground loading can be tricky and
time-consuming for the operator. With Load
Assist, Epiroc offers a solution to the problem

—as software developer Hakan Almqvist explains.

You’re part of the team that developed Load

Assist. What need were you looking to fill?
“Loading rock in underground

mines can be very difficult and

for safety reasons, the operator

sometimes has to use a remote

system. That poses certain chal-

lenges as the operator never ‘feels &

the machine and rarely sees more

than the back of it. Thus, loading

can get quite inefficient. Our goal

was to develop an assist function that en-

ables the operator to properly fill the buck-

et with ease”

What challenges did you face?

“Load Assist is enabled by the sensors that
already exist on Epiroc loaders equipped
with RCS, Rig Control System. The opera-
tor uses two joysticks; one that controls the

More bit.do/undergroundloadersfacts
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Hakan Almqvist
Software Developer,
Rocktec division

gas, brake and steering functions, and one
that controls the boom and bucket. What
we did was advance the software
so that the boom and bucket can
be put in automatic mode, which
makes for more efficient load-
ing. The main challenge for us
was to make Load Assist reliable.
The solution has to function at
all times, even under poor con-
ditions and in different circum-
stances. We also made sure that it’s easy to
operate”

What’s the next step for Load Assist?

“Additional field tests will be carried out
in late 2018. We're keen to evaluate how the
function improves customers operations.
Id like to think that we've achieved some-
thing significant” x

Load Assist

m A software-based

function that will
be available for
most Epiroc loaders
equipped with RCS
Increases produc-
tivity in situations
where it is difficult
to load, such as
remote control
Available from the
cab, via radio-remote
or tele-remote
Equipped with a
dead man’s handle
for increased safety



