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Sterilized Coal

ÁWhen economic strip limits are 

reached

ÁSoft Strip Limit:

Á Wait until coal price rises?

but:

Á Highwall mine before backfill!

ÁHard Strip Limit:

Á Under mountain

and/or

Á Steep dipping seams

Á Highwall Mine now !!!



Thin Seams Outcropping under high Overburden

Sterilized Coal



Solution for Recovery: Contour Mining

One of the many contour mining operations in WV, USA



Coal sterilized under Surface Obstructions
(Spoil heaps, roads, forest, é )

Sterilized Coal



Solution for Recovery

Griffin Coal Mining Company, Collie WA

Mining under Spoil Heaps



Sterilized Coal

Steeply dipping coal seam (Hard strip limit) 



Solution for Recovery

Tacoa Minerals, Birmingham  AL, USA

Mining steep seams, floor dip approx 15 degrees.



Sterilized Coal

Sterilized under forest and/or and hills



Solution for Recovery

Trench Mining

Reduced Environmental Footprint



Solution for Recovery

Arch Coal, West Virginia, USA

Trench Mining under spoil heaps



Agenda

Sterilized Coal and Solutions for Recovery

Prerequisites for Highwall Mining

The Bucyrus Highwall Miner

How to Start?

Conclusion



Prerequisites for Highwall Mining

ÁCompetent coal.

ÁCompetent immediate overburden.

ÁIf overburden is not competent, coal may be left as 
roof.

ÁCoal seams dipping from +5 to -15  degrees.

ÁRelative flat seams, no faults

ÁCoal seams thicker than 80cm.



Web- and Barrier Pillars

Á Web pillars ensure support of OB

Á Barrier pillars prevent cascading collapse

Á Barrier pillar typically every 10 to 20 drives 

Á Calculation method to be approved by local Mine Safety 

Authorities
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The Bucyrus Highwall Miner

Bucyrus Highwall Miner

Big picture



Length base 16.6 m

Width base 8.3 m

Length pushbeam 6 m

50 pushbeams per miner  

Max. force:

Push in: 136 t

Pull out: 276 t

Bucyrus Highwall Miner



Cutter Module

ÁLow Seam Cutter Module

75 cm to 1,50 m cutting height

2,90 m width

ÁBucyrus 25C-HW Cutter Module

1,20 m to 3,05 m cutting height

3,50 m width

Typical 3.05 m Cutter Head



Cutter Module Navigation 

Continuous Position Calculation:

Inertia Navigation System

Fiber-Optic Gyro  (FOG)  

Position Correction:

Steering Arms

Automatic Heading Control

Straight Drives, Strong Pillars

Typical Cutter Module with Steering Arms



Pushbeams

Á Pushing / pulling cutter module

Á Conveying Coal 

Á Sturdy, simple, 2 moving parts only

Á Enclosed, no External Ash

Á Low Ground Pressure

Á Protect cables/hoses

Á Coupled to a String:

Á Hor. rigid: Straight Drives

Á Ver. hinged: Follow seam 

undulations



Anchoring System

Á Stabilizes the Highwall Miner.

Á Two Machine mounted drills

Á Two high strength 2,5 m pins.



ÁPower chain for cutter module

ÁElectrical cables  

ÁHydraulic lines 

ÁCooling water lines

ÁMethane sensor cable

ÁControl cables

ÁHoses / cabling protected

by steel plating

ÁAuto unwinds/winds in

trough on pushbeams

Á> 300 m

Hose Reel 



Good view on operations

Fully graphical 

touch screen interface

Automated mining modes

Fault Diagnostics

Operators Cabin



Power Supply

Á By 50 and/or 60 Hz HV line

Á With onboard transformer to 995 V

Á Or by 

Á 1500 kW Generator Set

Á If required track-mounted



Mobility

Á Tracks for positioning and for short distance in the mine

Á Longer distances on heavy weight loader/float

Á Long distances disassembled, operational in 4 days.



Key Characteristics

Á Penetration up to 300 meters

Á Dip of up to -15 degrees*

Á Up to 70 % recovery

Á Operates with a 3 / 4 man 

crew

Á No persons underground !

Á * with possibly reduced penetration 

and steep dip modifications


