LONGWALL MINING

Mo=t large, underground coal
mines in Australia u=e longwall
mining egquipment to mine large
blocks of coal in a single pass.
Thiz technique uses two
tunnelz (or heading rhich are
about 1500 metres long and up
to 400 metres apart, and are
joined together at the end by a
third tunnel. A third cross tunnel
iz when the longwall is located
and commences mining. A

jac

and an armoured face
eyor. The shearer cuts a

pass using carbid

cutting drumz at each end, and
zimultaneously lnad= the coal
onto the yor for transport
out of the e. The

keeps mining coal 2

until the longwall has tre

the length of the tunnel. Once
the | has been mined, the
rock above it iz allowed to
collapse =afely. After the
lengwall equipment has mined
the 1500 metre block,

lengwall iz relocated to the next
block and mining recommences.
Lengwall mining is a very
efficient technique.

... AGARP MATTERS

LONGWALL AUTOMATION

Longwall automation was identified as a major project by ACARP's
Underground Technical Committee because Australian coal producers
believed that longwall mining systems were not achieving their full potential.
They were hazardous, and production rates were lower than the potential of
the equipment being used. Conszequently, operating costs were not
optimized. The aim of the Longwall Automation Project was to develop a
longwall face that would operate automatically within pre-defined parameters
to enhance health and safety and production consistency, to lower operating
costz and improve return on capital.

In a fully automated longwall, a rebotically-controlled shearer capable of detecting the
coal zeam interfaces between the roof and the floor automaticaly advances across the
face. Az it passeg, each hydraulic jack iz advanced to gupport the newly exposed roof
behind the shearer. By eliminating the manualy-controlled =hearer, longwall automation
reduces the exposure of workers to health and safety risks such as respirable dust,
gas emizziens and other hazards.

Lengwall automation has the potential to achieve:
& Improvements in workplace safety by removing people from hazardous areas
into azsociated support roles;
# Improved and more consistent productivity through more effective control of
longwall equipment;
& Higher machine availability through improved condition monitoring and equipment
reliability.

LONGWALL AUTOMATION PROJECT

The project was undertaken in two stages. CSIRO and the Centre for Mining Technology
and Equipment (CMTE) were invited to prezent propo=alz to the Longwall Automation
Steering Committee (LASC) on their concepts for longwall autemation. The groups were
azked to jointly conduct a =eed project to e=stablizh a detailed work program and, in June
2001, they were jointly awarded a 54 million rezearch contract. CSIR0 and CMTE
contributed a further 22 million to the project.

The aim of the firgt three-year project was to develop a longwall gystem compriging a
shearer, armoured face conveyor and powered roof support combination that would:

& Carry out routine functions =uch as cutting and loading coal, maintaining face
alignment and moving and setting reof 2upports within pre-defined operating
boundaries and without human intervention;

# Nonitor itzelf and the surrounding operating environment to provide for self-
diagnozis of =ystem health and indications of approaches to and departures
from the pre-defined operation boundaries;

& |nitiate requests for human intervention bazed on approaches to and departures
from the pre-defined operation conditions.

Thiz technology was first successfully trialled at Scuth Bulga, resulting in the position of
the shearer being tracked to within 100mm of itz position in 30 space.

In 2005, the project was extended for a further two vears. The scope of the 32.419
million extenzion project was determined by LASC, which evaluated the outcomes of the
initial project and produced a et of technical cutcome areas. One of the major goalz of
the =econd stage was to produce commercial prototype automation systems from the
proof-of-concept cutcomes of the original project. Commercialization activities have been
undertaken by CSIRO in parallel to the project.



WHY BELTANA?

South Bulga (the underground
mine that was part of the Bulga
Complex before Beltana was
commizsioned) was the site of
the original longwall automation
project. Beltana was, therefore,
an appropriate site for further
trialz. In addition, Xstrata Coal
has two industry
reprezentatives on the
Longwall Automation Steering
Committes — Jim Sandford and
Peter Henderson, who have
both worked at Beltana and
South Bulga. Pete Henderson
was a recipient of an ACARP
Award in 2005 for hiz
contribution as co-rezearcher
and for providing the industry
technical input during this stage
of the Longwall Automation
project.
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The primary commercialization model has concentrated on the first three technology
outputs:
& Shearer pozition meazurement system;
& Automated face alignment (which ensure the shearers cutting drums follow the
=eam accuratehy);
& |MS-bazed horizon control.

Lengwall autemation requires reliable communication between the componentz, 20 a
high-capacity underground communications system was developed at the =ame time as
an industry standard for data communication was created.

The next 2tep was to address automation of the machinery and thiz resulted in:
&« A patented positioning and guidance system which ensured the shearer
maintainz itz alignment to the facs;
& Horizon centrol to make gure the cutting drumz are at the right level verticaly to
cut acro==s the heart of the face.

Pre-commercial prototypes are now being uged at Xztrata’s Beltana and BNMA's
Broadmeadow longwall mines.

THE OUTCOMES TO DATE

Demonztration of commercial prototypes for face alignment iz now complete and iz being
utilized at 3 sites. Commercial products are now (or =oon to be) available from two
OEM=, and a third iz expected to enter the market in due coursze. Final demonstration of
the creep meazurement commercial prototype iz planned for Q1 2005 at one or more
demonstration sites.

Ce=s=ation of “=tring tegtz” for twice-daily long wall alignment testing has resulted in a
reduction in human exposure to the high hazard leng wall face. The half hour of =et-up
time previously allocated for face alignment testing each test iz now available az
additional cutting time.

Anecdotal reportz of reduced perzonal dust exposures for longwall employees at one
zite where coal production has increazed by 75% over 2everal vears appear to
corroborate the reporte of reduced employvee exposures to high hazard environments.
One test =ite u=ing automatic shearer control reports increased cutting rates of
approximatehly 5% as a result of lezs operator intervention, faster approaches to cut-
finizh and higher quality of the finizh cut. Thiz could result in an additional 200,000
zaleable tonnes per vear. It iz pogzible that cutting rate increazes of 10-15% may be
achievable with fulty automated shearer control and horizon control, depending on the
underground conditions.

The Lengwall Autemation Project has successfully demonstrated that the industry can
collaborate with rezearchers and OEM= in a =ignificant and long term project to
zuccezafully bring about step change to improve productivity and provide safer working
conditionz for workers.
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