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Application of Shearer Automation

Introduction ASTRALIAN

What is the direction of
coal mining in Australia?

AUTOMATION Automation age

A G E Coal will be automated. It is inevitable

“Coal will be
automated. It Is

inevitable” ( e I

Courtesy Australian Longwall Magazine

MAGAZINE
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Application of Shearer Automation

Introduction

What has driven longwall
automation in Australia to the level
it currently is?

Ageing mining population
potentially resulting in a
shortage of experience

Coal price — Thermal and
Choking
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Application of Shearer Automation

Introduction

How is the technologies driven
to form part of the equipment?

CUSTOMERS
PROCURING NEW
LONGWALL EQUIPMENT

Each longwall tender has a
clear specification which
outlines
“Standard Specification
Minimum Requirements for
Longwall Automation”

BELTANA HIGHWALL
BLAKEFIELD SOUTH PROJECT

Schedule 10.12
Standard Specification
Minimum Requirements

for

Longwall Automation

ULAN COAL MINES LTD
ULAN WEST PROJECT

Schedule 11.03.03
Standard Specification
Minimum Requirements for

Longwall Automation

‘ CARBOROUGH
=i DOWNS COAL

aaaaaaaaaaaaaaaaaaaaaaa
Supply of Longwall Mining System

ANNEXURE 7

MINIMUM REQUIREMENTS
LONGWALL AUTOMATION

TAHMOOR COAL PTY LTD
LONGWALL CAPITAL PROCUREMENT

Schedule 11.03.02
Standard Specification
Minimum Requirements for
Longwall Automation
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Application of Shearer Automation

Introduction
' VALE
] Carborough Downs
Aspects of longwall automation: integra Mine
. DY
« Shearer State Based Automation Grasstree
« Radar detection X
« Shield Automation etral3
« Ethernet Communication and Oaky Creek No.L
. . aky Nor ine
* EIP interface between equipment Tahmoor Coliery

« QOperational visibility
 Trending and Event Log
LASC
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Application of Shearer Automation

Introduction Wae .o X
Aspects of longwall automation: camorough owns american  XS[rata
Integra Mine Grasstree Oaky Creek No.1

Oaky North Mine
Tahmoor Colliery

« Shearer State Based Automation Ulan Coal
Shearer behaviour is defined to automate each state of a
cutting cycle, irrespective of the cutting method used.
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Application of Shearer Automation

Introduction
Aspects of longwall automation:

« Shearer State Based Automation B

r= State
State No.: [390 Name RH Drum to cut roof in snake (E2P alt mode)

@ger&acﬁon: 10 [mimin] I <= | [ I | I == J>

L Left Right
Automation mode PanFollow ~ FixExt -
<._ Altern. automation mode |ExToPrev + Unknown >
M 0 0

Idle height [mm] T U= 0 [tse ) 0 [mm]
Roof height [mm] Use |0 0

Radio required
Step limitation
Water 1
Water 2

7\

Undercut ‘ -100 | Uppercut 100 [mm]

OO =)

=
<’ Next state Face Position - 23355 [m] 395  Goto

Altern. next state Unknown 0 [sec] 0

— Transition 132 _] State \.>
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Application of Shearer Automation

Introduction
Aspects of longwall automation:

« Shearer State Based Automation

Drum height indication calculated and referred to the TRUE floor
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Application of Shearer Automation

Introduction
Aspects of longwall automation:

« Shearer State Based Automation
A parameterized roof and floor profile is defined into
sectors to create an extraction zone.

- This becomes the reference to steer face horizon -

| Roof profile sector Roof profile sector
) A

/ .
: Extraction zone s,

% Extraction zone Gate-end
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Application of Shearer Automation

Introduction
Aspects of longwall automation:

 Radar detection
Collision avoidance between cutting unit and shield
canopies
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Application of Shearer Automation

Introduction

Aspects of longwall automation:

« Shield Automation
By means of comms interfacing, shearer position is used
for shield defined sequences which includes gate-ends.
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Application of Shearer Automation

Introduction

Aspects of longwall
automation:

Ethernet Communication
Fast and reliable

communications set the | @S=ugs
platform for EIP interface, - === 7==--1--'
visualization & SCADA | j
tools, trending of E
operational data & event !
logging and LASC |
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Application of Shearer Automation

Introduction

Aspects of longwall automation:

 EIP interface between equipment
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Extendable Pause / un-pause AFC trigger AFC Current
tailgate position command points for ESB depended speeds
13



Application of Shearer Automation

Introduction

Aspects of longwall automation:

« Operational visibility

On-board cameras Web Visualization
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Introduction

Application of Shearer Automation

Aspects of longwall automation:

 Trending and Event Log

Database
Position / Shield / Speed
1.000 - T
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Application of Shearer Automation

Introduction

Aspects of longwall automation:

« LASC

A system created
by CSIRO which
provides data of
the cut profile,
which can be
used to maintain
horizon control
in a longwall
panel, as well as
face alignment
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Application of Shearer Automation

Immediate objectives for automation
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Application of Shearer Automation

Immediate objectives for automation

To reduce exposure to the risk and elements of longwall
mining

Elimination

Substitution
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Application of Shearer Automation

Immediate objectives for automation

To maintain consistency in longwall production

Comparison in production at Oaky Creek No. 1 prior to the implementation
of ESB and ESB in use.
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Application of Shearer Automation

Immediate objectives for automation
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Application of Shearer Automation

Immediate objectives for automation

To maintain consistency in longwall production
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Application of Shearer Automation

Immediate objectives for automation

To maintain consistency in longwall production
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Application of Shearer Automation

Immediate objectives for automation

To maintain consistency in longwall production

LEGEND
ASMINED HORIZON

SEAM

VERTICAL EXAGGERATION 3:1

MAINGATE TAILGATE

CH 2026m CH 2011m

RL 2036.1m RL 2025.354m

SEAM THICKNESS 1.89m SEAM THICKNESS 1.93m

L (3 #0 M6 0 W6 M0 M6 MO M5 M0 W65 A0 466

o
Totsl Totd ol Tol  To Tom Totsl  Tot Tow  Tosl  Tow Tow  Toml  Tod  Tow
302 23 205 238 216 215 218 232 208 200 212 217 212 210 211

%0 M5 M0 6 #1056 10 A6 #120 #1250 M6 U400 A4E #1600 #1656 w160 s v TO
Toml Tot Toial  Tod Tow Tom  Tom  Totd  Tol Yol Tos  Tota  To  Tow  Toml
28 28

o Tosl Yo
2w 208 214 218 210 210 204 218 200 220 212 24 214 208 238 231 218

"

5

Tots!

207
RSone RSes RSkne RSons RSre RGkne RSne RSns RSbne RSns RSons RSkne RSons RSwne RSkne RSone RSms RSone Rns RSwns RSions RSwme RSEne RSns RSwne RSone RSns RSwne RSone RStone RBune RSkne RSone RSwne RS
100 075 08 040 016 010 020 046 020 Q0 090 000 QO 000 060 000 000 040 010 000 000 000 000 000 000 040 OiF 000 005 000 000 006 0I5 040 030

FSone FSne FSbre FSwne FSkne FSone FSne FStone FStone FSkne FSime FStne FStone FStone FSkne FSme FSone FStone FStne FSkne FSime FStme FStne FSine FSkne FSime FStne FStne FStne FSkne FStme FStne FStne FSine FSone FSine
013 027 o3 007 012 015 006 027 0% 037 005 046 026 020 020 016 028 0 O 014 018 019 018 012 024 017 012 005 02 07 017 028 0B 018 025 05

M

APPROVED i

peter vee | QAKY CREEK COAL PTY LTD

B
O( :( : # I < : tt II DeAHBEUn [J=S Oaky No.l Mine
u I g I u IO n — [ LW30 DILUTION MAPPING
DATE : LW30 MGCH2026.0r

Mine Geclogist 2
NTS ]~ 1

Courtesy Oaky Creek No.1 mine 2011 23

m
2
3
-
>
c
]
1
]
=
R
| <
n
0

s e = I e




Application of Shearer Automation

Immediate objectives for automation

To maintain consistency in longwall production
LONGWALL 40
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Application of Shearer Automation

Immediate objectives for automation

To maintain consistency in longwall production

A positive impact has been observed
particularly directly after implementation,
In the availability of equipment at all mines
where automation was implemented.

Reduce equipment downtime and it
will positively impact production

X
AMERICAN V VALE xstrata

Grasstree Carborough Downs galr(y Ere‘fﬁup'l
Integra Mine axy North Mine

Tahmoor Colliery
Ulan Coal

m
2
3
-
>
c
)
1
]
=
R
<
n
0

Courtesy Carborough Downs 2009 25


http://www.google.com.au/url?sa=i&rct=j&q=grasstree+mine&source=images&cd=&cad=rja&docid=kooM4EUXvRNnbM&tbnid=raR4zbv8APtvbM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.miningaustralia.com.au%2Fnews%2Fanglo-american-to-cut-coal-production&ei=DF6NUY-0BsXokAXjjoGgAg&bvm=bv.46340616,d.aGc&psig=AFQjCNHypeEbfbJrzkbZj09o6MzSChyEmA&ust=1368305499612199
http://www.google.com.au/url?sa=i&rct=j&q=oaky+creek+coal&source=images&cd=&cad=rja&docid=nuNeWwhAxyYO3M&tbnid=9k5sjFK6fNq1oM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.ilco.com.au%2Fdnn%2FAboutUs%2FBoardofDirectors.aspx&ei=zV6NUZ6bMIzmkgWD5IH4CQ&bvm=bv.46340616,d.aGc&psig=AFQjCNF3lVeFZKGIHB1K_EquQM6Viuxo0Q&ust=1368305707283394
http://www.google.com.au/url?sa=i&rct=j&q=vale+carborough+downs+mine&source=images&cd=&docid=uJyiyN1yvpB4tM&tbnid=NKQqrQhDMkglAM:&ved=0CAUQjRw&url=http%3A%2F%2Fau.ibtimes.com%2Farticles%2F347512%2F20120601%2Fcoal-brazil-queensland.htm&ei=Kl2NUba5NMafkQW8pYDIBA&bvm=bv.46340616,d.aGc&psig=AFQjCNH_bZmwNMax50d2DK27P8bMVINHdg&ust=1368305289999594

Application of Shearer Automation

Requirements for effective automation
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Application of Shearer Automation

Requirements for effective automation

Redundancy of automation components
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Application of Shearer Automation

Requirements for effective automation x
xstrata

Tahmoor Colliery

Redundancy of automation components

« Sensor redundancy

Shearer Position

1 2 3 45 6 7 8 91011121314151617 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 m

K T B e B e e e -- Cylinder Height Y

' g —— Encoder Height %

2 )

Drum Height Using different sensors to measure a 0

specific automation hardware, compare =

the values for accuracy of automation, )

and to act as a fall-back for component -

failure and ensuring reliability of ESB ﬂ‘

25 - _ )

2 | Shearer Inclination -t

1.5 4 m

1 = |nclinometer A ]

0.5 ——Inclinometer B K
L o o B S m m e o e e e R B s s e e e e e LS R B e ——T

0541 2 3 45 6 7 8 910111213141516 17 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 383~394 ;
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Application of Shearer Automation

Requirements for effective automation

Redundancy of automation components

Surface or
remote access Ol

©
A

| 'Control & Monitoring Enclosure

Distribution Control Box
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Application of Shearer Automation

Requirements for effective automation

Understanding each site’s method of coal cutting PRIOR to
Implementation.

Avoid the
“cookie mold” o
mentality. Q
3
Understand i
how c
automation g
needs to be 3
applied. 7
<
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Application of Shearer Automation

Requirements for effective automation

Follow solid project practices when implementing

automation

How the analyst How the programmer What the beta testers How the business
explained it proposed it designed it wrote it received consultant described it]
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Application of Shearer Automation

Requirements for effective automation

Follow solid project practices when implementing automation:

SAFELY ON TIME, WITHIN BUDGET AND IN SPEC

e Stay focused on the final outcome from the start.
 Planning should be broken down into stages.

» Set smaller targets in order to meet the COMPLEX one.
 Continuously manage your risk and have contingencies.

« COMMUNICATE, COMMUNICATE AND COMMUNICATE.

* Test in stages: BENCH— INTERFACE— FACTORY—> COMMISSION.
« Measure the progress made and capture the details.
 Review the good & bad and set the benchmark for the next.

D &
V VALE ANeLo xstrata

AMERICAN Oaky Creek No.1

Carborough Downs Grasstree Mine Oaky North Mlne

Integra Mine Tahmoor Colliery
Ulan Coal 32
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Application of Shearer Automation

Requirements for effective automation

Database applications and analyses to monitor behavior
patterns

Parameter Log x Database X x
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Changes made to Trending shearer Event log
parameters operational data
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Courtesy Tahmoor Colliery 2013
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Application of Shearer Automation

Requirements for effective automation

Clear visibility of what exactly occurs in the longwall
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Application of Shearer Automation

Requirements for effective automation

Clear visibility of what exactly occurs in the longwall
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Application of Shearer Automation

Requirements for effective automation

Clear visibility of what exactly occurs in the longwall

Regular underground representation — Support agreements
with the OEM
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Application of Shearer Automation

Requirements for effective automation

Mind-set for automation — Involvement from management to

end-users

Head-office

\ 4

Site Manager

/

Production Management

v

Production Planning

‘l, Engineering Management
VISIBILITY )(< \
Technical Support

V VALE AN anco X

AMERICAN Xstrata
Integra Mine Grasstree Oaky Creek No.1
Oaky North Mine
Tahmoor Colliery

Ulan Coal

Carborough Downs

/

\ Longwa” SuperViSOFS

A\ 4

Longwall crew (Operators & Trades Persons)

37
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Application of Shearer Automation

a Oaky Creek North
Audralian Record Breaker

Oaky North — 2009 Longwall Panel retreated a total of 4,985m
Total metres travelled = 4,985m x 250m = 1,246,250m
The Shearer travelled a total of 12,462 km
12hour shift - 29,642 tonnes from the Longwall
24 hour -56,890 tonnes
Weekly - 312,506 tonnes
Monthly - 1,146,721 tonnes.
In 2009 the mine produced 8.1M tonnes ROM (second highest producer)

Was the highest producer of longwall coal in Australia for
2010, 2011 and 2012
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Application of Shearer Automation

The challenge we currently face!!
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[Application of Shearer Automation

Challenges within automation

A large amount of shearers are installed in longwalls
globally
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Application of Shearer Automation

Shearers equipped with class-leading technologies???

There is a lack in the application of automation referring to
the global longwall mining industry.
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Application of Shearer Automation

Challenges within automation

This has an impact in the growth of longwall technologies
when comparing with other mining industries.
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Application of Shearer Automation

Automated longwall systems AND adequately managing
these systems has the potential to play a vital role in safe and
consistent production.

By having more longwalls automated, will speed up the
progress in advanced technologies and will contribute in the

m
2
3
-
>
c
)
1
]
=
R
<
n
0

Courtesy Oaky Creek No.1 mine 2011 43



Application of Shearer Automation

www.eickhoff-international.com

Eickhoff SL Shearer Series

Highest reliability combined with state of the art automation features
makeswork at the coal face most productive and saferthan ever before.

Even for difficult applications and harsh mining conditions, the most
powerful and reliable solutions are available through Eickhoff.

Experience has no substitute - Eickhoff since 1864 &

“gewrnon

AUSTRALIA - BELORUSSIA - CHINA - GERMANY - POLAND - RUSSIA - SOUTHAFRICA - UK - USA
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