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	REMOTELY SUPERVISED CONTINUOUS MINER

	Must Haves

· Sensing, sensing, sensing – IRGPS, Ranging, drill monitoring and tramming feedback, INS.

· Simultaneous activated automated bolters and roof containment handling.

· Remote station operation console – e.g.: crib room which needs to be advanced with panel

· Extensible services on haulage system including ventilation.

· FCT – automated haulage.

· Steering sensing – Horizon control gamma ray detection, vision system.

· 3D simulation and CAD/CAM – e.g. Delmia

· On-line laser profiling of roof and ribs for real time roadway conditions.

· Onboard computers with communication with other systems eg. Haulage systems.

· Consumable feeding system either onboard or as part of extensible service system.

· Ability to manual control.

· Sumping head.

· Training for both operators and service tradesman.

Metrology

· Powerpoint slide

Indoor IRGPS

· Powerpoint slide


	Operating Scenario
· Outburst/inrush mining

· Increase productivity

· Parallel tasks

· Reduced manning levels

· Reduced ventilation requirements

· Minimum distance 250 m between miner and remote operating station

What do We Want!!

· Improved operator safety and health (dust, noise, heat, humidity)

· High/good visibility

· Automated roof support system

· Access/ information to enable good horizon control

· Roadway driven on centre

· Data monitoring ( environment, machine health, machine function

· Simple to use remote operating stations (ROS)

· Bullet proof standards and procedures

· Match supply chain to fully automated roof support system

· Match the capability to the mine design and plan

Overview

· Miner fitted with CCTV

· Operator positioned minimum 250 m away

· Observes/controls miner via CCTV

· Head, tail, horizon control, machine diagnostics visible

· Auto re-supply of consumables for automated bolters

· Safe repeatable process
	Functional Specification

· Knows where it is

· Landmark system (shearers)

· Recognise changing conditions and adapt (roof support, etc)

· Operate at 10 MPOH

· Adaptable to good and bad strata conditions

· All functions mechanised/automated

· Remote location control

· Nil ventilation at face

· Inert atmosphere

· Use in conjunction with continuous haulage and service monorail systems

· Autobolting systems

· Robust, 2-way communication linkage

· Advanced self diagnostics

· Low ground pressures

· Break-off ability

· Auto cut out when people enter mining place or machine gets out of control 

· Web-cam of cutting operation
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	AUTOMATED INSTALLATION OF ROOF AND RIB SUPPORTS

	Functional Specification

· Simplified

· User Friendly

· Modular – bulk lots onto miner

· Miner not designed with bolting in mind

· Mesh handling

· Automated bolting rigs

· Grout tank in pods with bolts

· Bulk resin supplied in pipes on continuous conveyor/monorail

· Purpose built bolting machine that also cuts coal

· Pod exchange in conjunction with FCT

· Support mapping – GPS – laser

· Monitor TRS height and auto adjust bolting pattern

· Bad ground detection – auto PUR or Rocksill

· Improved consumable handling

· Face/advance drilling on continuous miner
· Spray on skin protection – especially ribs

· Transparent spray on skin

· Programmable sequence – breakaways, etc

· Automatic stonedusting

· Reliability

Bolting Process

Head cuts and loads onto FCT 


(
Auto polymer skin sprayed behind curtains


(
Auto bolts installed


(
Resin injected


(
Advance


(
Repeat as necessary

Monitor, Control, Measure
	Parameters
· Should cater for a range of different support types including cables and bolts

· Should meet all geological requirements

· Fits in range of heights and widths

· Easy to supply without manual labour

· Easy to program

· Fail to safe mode

· Ergonomic to maintain

· Maps roof profile – adaptive to conditions

· Maps strata as holes are drilled

· Ability to install tell-tales

· Remote operation from a safe area 

· Full surface monitoring

· Diagnostics

· No of bolts, position of bolts

· Geological data

· Status of consumables


	Functional Specification

· Install 1 sheet of mesh in 6 minutes ( 10 MPOH

· Install 6 bolts in 6 minutes

· Continuous supply feed to miner – not batch

· Supply outbye

· Manual override on all automation

· Must have continuous monitoring and report on automation to control centre

· Must be adaptable to most conditions ( breakaways!

· Integrated to the whole system: cut ( load ( supply

· IS or flameproof

· Total cycle < 6 minutes

What We Want

· Robust, tried and true

· Standardised equipment

· Roof mapping – artificial intelligence (AI) so that it can respond to the situation and change the conditions

· Retro-fitting to current generation machines

· Simple maintenance

· Flow

Open Issues

· Continuous supply over batch load ( lateral

· Swap between support types 2.1 m ( 4.0 m ( 8.0 m

· Extreme conditions

· Face to support distance

· TRS – longwall shields over the shearer



	CONTINUOUS HAULAGE

	Operating Scenario

· To safely, efficiently and cost-effectively transport a minimum of 10m cut coal for 20 hours in each 24 hour period

What Does it Need to Do

· Carry panel services

· Air 

· Water

· Pump Out

· Grout

· Ventilation

· Oil

· Stonedust

· Cables

· Hydraulic Bolting Rigs on conveyor

· Ability to build structure without stopping panel belt

· Self-tracking

· Easily Retracted

· Monorail services from Boot to TX

· Outbye services

· Air

· Water

· Power

· Communications

· Consumables

Open Issues

· Light-weight services and structure

· Miner easily able to carry enough supplies for sequence

· 3.3kV Miner/Bolter

· Crew remote operation

· Phone Boxes Required for Superman Suit Changes

Flowchart of Process

· Cut a pillar in 20hrs

· Maintain for 4hr period per 24hrs

· Every 3rd day power/services move

· Plug-and-Play Phones, Communications etc

· Pre-made services (phones, services etc)
	Functional Specification

· High availability (99%)

· Easy operation

· User friendly

· Design integrated for further operational use eg; longwall monorail

· Must be able to extend to 210 m

· Must be capable of turning 900 left or right twice in length of system

· Minimal manning (1 person)

· Working height – 1.8 m to 4.0 m

· Able to meet peak loading capacity of current continuous miners

· Services integrated into continuous haulage system

· Maintainability

· Ease of maintenance

· Fit for purpose

· Easy access

· Durability and extended service life

· Easy relocation process

· Minimal time to relocate

· Hopper to take 3 shuttle cars

· Air cooled – minimal water usage

· Capability to handle changing mining conditions

· Sloppy floor

· Uneven floor

· Poor roof

· Grades up to 200
· Compatible to current underground power supply (1000v)

· Approved system in line with underground regulation in NSW

· Design risk assessment

· Operational risk assessment

· Training package – mechanical, electrical, operators

· Continuous OEM support for ramp up process

· Back up support by OEM in service, support and critical parts

· Minimal spillage

· Easy flit, minimal duration for flit

· Must comply with transport envelope
	Operating Scenario
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	PANEL ADVANCE

	
	Functional Specification

· Total service system

· Ventilation

· Air

· Water

· Power

· Communication (Citech)

· Miner service system

· Supplies

· Spray on liners

· Dust

· Grout

· Resin

· Minimal operator interface

· Prefer fully autonomous

· Simple, simple, simple

· Replacement for 6” Victaulic pipes

· Light weight materials

· FRAS Poly ( pressure rating

· 100 m rolls ( H/T reelers

· Bulk consumables ( liquid/dust

· Integration with continuous miner

Other Issues

· Live belt moves ( TBMs!

· Stoppings

· Low labour

· No dust

· Fast

· Rating fit for purpose

· Improved pumping

· Coal slurry ( flocc out

· Dewatering fines

· Roadway consolidation – replace skulls

· Bulk supplies

· Max QA pod

· Return to rail mounted systems (Gujarat)

· Self building railway technology
	What is the size of the problem?

· CM2010 
= 1,000 metres per week



= 400 linear metres per week

· That means

· 1,200 m of pipes (water, air, waste)

· 400 m of H/T cable

· 8,000 bolts

· 1,000 sheets of mesh

· 400 m of conveyor structure

· 800 m of conveyor belting

· 400 m of fibre optic cable

· Fire and escape equipment

· Heaps of stonedust

· 1,000 m of exposed road surface to maintain

Open Questions

· Why stay with 100 m pillars?

· What else can we use for pipes?

· How do we make monorail stretch?

· Limited by voltage drop?

· How do we get enough people to do all the work?

· How do we manage the gas make and rib emissions?

	ENGINEERING RELIABILITY

	Functional Specification

· Consistent Reporting

· Standards and Definition

· Machine flagging that it needs work

· Pre-warning that work required

· Prioritising work required

· Engineer over-ride for planning purposes

· Machine diagnostics within set parameters

· Live monitoring to the surface

· Operator and trades skill levels to minimum standard or higher

· Remote diagnosing and support repair


	Fit for Task

· Correctly specified

Improvement

· More maintenance friendly

· Too technical – simple is better

· Train or better training for trades and operators

· Redundant systems

· Quick replacement/changeout

· Plan for continual improvement

· Particularly on overhauls

· Common parts

Operating Scenario

· Cut coal, bolt, convey

· 20 hours per day

· Continual services (water, hydraulic, electrical)

· Outbye hydraulics and resin tanks

Diagnostics
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	PLANNING ORGANISATION, PROCESS CONTROL

	Goals  

· Longer term planning horizon

· Geology

· Mine design

· Better predictive tools
· Effectiveness of long term plan
· Fit for purpose equipment and manning
Planning 

· Standards for each development metre

· Short interval process control

· After action reviews

· Incorporating risk

· Predictive tools

· Simplicity

· Visual planning indicators

· Communication strategy

· Defined place for everything, and everything in its place

Organisation

· Resource levelling

· Understanding responsibilities

· Communication

Process Control

· Better visual systems

· Reduce variability

· Automatic updates

· Actual versus planned

· Continually challenge work methods

· Auditing process

· Feedback loops

· Engineer out difficult and dangerous processes

· Improve proficiency

· Training – virtual reality
	
	

	PEOPLE BEHAVIOUR AND SKILLS

	Motivation/Job Satisfaction

· Involvement with all crew members

· Incentives/rewards:

· Money

· Field trips

· Encouragement – positive feedback

· Lifestyle:

· Rosters

· Location

· Shift lengths

· Career path

· Create opportunities for change of programs

· Exposure to other operations

· Newer/repaired equipment

· Metrics and actual performance clearly visible to all

Suitable Role

· Selecting correct person for the job

· Past experiences

· Correct behaviour pattern

· Relative skills

· Positive attitude

· People management skills

Skills

· Regular training

· Identifying skills shortages

· External skills training

· Performance reviews

Roles/Responsibilities

· Management plans

· Knowing the role being undertaken

· Setting expectations

· Performance reviews

Providing Reliable Equipment

· Take more care of equipment

· Operator training

· Management plan to retain trades based skills

· Standard operating procedures

· Schedule routine changeout/timeframe

Standards Between Shifts

· Communications – talk about shifts problems

· Standardised cutting procedure, using training and auditing

· Panel standard management plan/sign off when complete

· Crew changeover talk

· Auditing

· Continued training

Communication

· Crew talks

· Tool box talks

· Pre/post shift briefings

· Safety alerts

· Management presence underground

PEOPLE WITH CREDIBLE, CONSISTENT EADERSHIP
	Current Scenario

· Workforce that is highly dependant upon structure and compliance

· Entrenched culture

· Skills shortage

Where Do We Want To Be?
· Coal miners that have training, skills and experience to operate in modern technologically advanced development panels

Barriers At Present

· High turnover, skills shortage

· Lack of will and expertise in middle and front line management

· Training doesn’t meet expectations

· Culture in place at some sites that doesn’t promote continuous improvement

How do We Overcome This?

· Effective leadership training

· Operator tailored training ( behavioural

· Retention strategies

· Lifestyle

· Roster

· Development strategies

· Selective recruitment based upon team composition


	

	WORKSHOP CRITIQUE

	
	
	· Incorporate major workshop component rather than as add-on at end of day

· Nominate syndicate leaders and tasks earlier in day

· More preparation time

· How to achieve parallel tasks

· What is the vision and objective of the Roadway Development Operators’ Workshops?


