
General Mining methods 

• Two methods;  

• Opencast  

• Underground. 

• When the cost of Overburden removal to 
expose the coal is economical, opencast 
mining is adopted.• 

• Technology used in underground mining 
depends on geology and geometry of the 
seam. 

 







 

•Smaller deposits can have Manual loading and 
intermediate technologies with continuous miners or 
LHDsand SDLs–Bord and Pillar method.  

•Large reserve and uniform deposit are mined by Longwall 
mining –a bulk production but capital intensive 
technology. 

• Mechanisation in Bord and pillar has limitations of 
gradients. Seams steeper than 12°(1 in 5 ) are not 
suitable -leaving little possibility to mechanise most of 
the mines with these deposits. 



Existing technologies 

A) TECHNOLOGIES IN OPEN CAST 
1)SHOVEL-DUMPER 

2)SURFACE MINER 

3)DRAGLINE 

4)HIGH WALL MINING 

B) TECHNOLOGIES IN UNDERGROUND  
1) MANUAL 

2) SEMI MECHANISATION 
i)SDLs 

ii)LHDs 

iii)CONTINUOUS MINER 

3) LONGWALL MECHANIZATION : Shearer, etc. 



TECHNICAL CONSIDERATIONS 

Based on gradient of the seam : 

Manual : In all grdients 

 

SDL : Where the gradient is <= 1 in 5 (120) 

 

LHD : Where the gradient is <= 1 in 6 (100) 

 

Continuous Miner : Where the gradient is <= 1 in 8 (70) 

 

Longwall : Where the property is devoid of fault. 



Board and pillar 

• In Board-and-pillar mining, coal deposits are 
mined by cutting a network of ‘roads’ into the 
coal seam and leaving behind ‘pillars’ of coal to 
support the roof of the mine. These pillars can 
be up to 40% of the total coal in the seam – 
although this coal can sometimes be recovered 
at a later stage. This can be achieved in what is 
known as ‘retreat mining’, where coal is mined 
from the pillars as workers retreat. The roof is 
then allowed to collapse and the mine is 
abandoned. 

 



Board and pillar 

• The main advantage of Board–and-pillar 

• mining over longwall mining is that it 

allows coal production to start much more 

quickly, with less costs. 
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The 10 feet (3m) wide tunnel leading from the midpoint along each coal face to 
the underground roadway was called the Mothergate. Coal from the face 
conveyors dropped onto the Mothergate conveyor, which carried it back to the 
roadway. At the roadway, the coal was loaded into tubs for the journey to the 
shaft Listen to Jim Slaughter talking about Mothergate.  

        
As the coal was dug out and the face advanced, the space left behind it was 
filled with waste stone from the Mothergate and barriers. There was not 
enough waste stone to prop up the unsupported roof, which had once rested on 
coal. When the weight of stone above became too great, due to the extraction 
of coal, a rock fall would occur, bringing down the stone onto the goaf. Once 
this had happened at a face, it would continue to happen every day as the face 
advanced.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

        
This is where the face would have been yesterday. Every day, coal is dug out 
all along the face, exposing a new face for the next day. Each night, the 
Mothergate and barriers are advanced forward to the new face.  

        
A 6 feet (1.8m) wide service tunnel, called a barrier, led from the underground 
roadway to each end of a 200 feet (60m) long coalface. These arrows shows 
the direction travelled by tools, pit props and other materials needed at the 
face. Pit ponies, pulling wagons along rails, transported these items to the end 
of the barrier. At the face, materials were loaded onto the face conveyer and 
carried along the face to where they were needed.  

http://www.pastperfect.info/sites/woodhorn/audio/clip22.html
http://www.pastperfect.info/sites/woodhorn/audio/clip22.html








Longwall 
• Longwall mining involves the full extraction of coal from 

a section of the seam or ‘face’ using mechanical 
shearers to cut and remove the coal at the face, which 
can vary in length from 100-350 m. .  

• A longwall face requires careful planning to ensure 
favourable geology exists throughout the section before 
development work begins.  

• The coal ‘face’ can vary in length from 100-350m.  

• Self advancing Roof Supports (SARS) are used( 
hydraulically-powered supports) to temporarily hold up 
the roof while coal is extracted.  

• When coal has been extracted from the area, the roof is 
allowed to collapse.  

• Over 75% of the coal in the deposit can be extracted 
from panels of coal that can extend 3km through the 
coal seam. 

 

 



LONGWALL MECHANISATION 

• Shearer 

• SARS 

• AFC 

• Stage loader  

• Gate belt  

• Trunk belt  

• Other belts  

 







Self advancing support system 

• 2 to 6 hydraulic props (legs) fixed to a common base plate.  

• A heavy roof canopy (plate) mounted over the legs for setting against the 
roof. 

• A double acting horizontal hydraulic ram linked to the face conveyor for 
shifting the face conveyor and for pulling the support towards the face. 

• A rear guard shield for preventing the flow of debris into the face. 

• A power pack to provide the high pressure fluids through hoses as the 
power medium for moving the support. 

 

• The Self-Advancing Roof Supports (SARS) perform the additional functions: 

• — Protection of workers and the machines at coal faces. 

• — Shift the coal face equipment with the help of hydraulic rams. 

• — Provide immediate continuous support to the exposed roof. 

• — Provide high rate of face advance in conjunction with coal cutting 
machines like shearer/plough. 

 





                                       





Sl.No.  PROJECT Capacity Rated (TPD) 

ECL 

1 Jhanjra 1&2 Inc. 1476 

2 Jhanjra 1&2 Inc. 3000 

3 Jhanjra-MIC 1476 

BCCL 

4 ML-IV 860 

5 ML-V 840 

6 ML-VI 470 

7 ML-VII 3200 

SECL 

8 Balarampur 1950 

9 New Kumuda 1950 

10 Rajendra 2300 

SCCL 

11 VK-7 Inc 1600 

12 JK-5 Inc 2000 

13 GDK-10A Inc 2200 

14 GDK-9 Inc 1900 

15 PVK Inc 2200 

STATUS & PRODUCTION OF INDIAN LONGWALL MINING 





Continuous miner 









http://www.mining-technology.com/contractors/project/kopex/


INTRODUCTION 

• - The gap between production and demand of 

coal in future can not be totally met by the 

depleting Opencast mines. Hence immediate 

and urgent attention is required to plan and 

execute large underground coal mining 

projects. 

• - For bulk production of coal at a faster rate 

from underground mining, particularly at 

depth, the proven technology world over is 

Longwall. 

 



INDIAN LONGWALL 

• - PAST EXPERIENCE: 

• - Introduction of advanced technology system in 

• Indian coal mining industry marked a major step 

• with the installation of first mechanized Longwall 

• Powered support face at Moonidih in August 1978. 

• - In 25 years about 20 mechanised longwall sets from 

• - U.K, Russia, China, France have been tried in 

• various locales, mostly funded by GOI. 





• Mechanised Longwall mining was 

introduced in India about 25 years back 

with much fanfare but could not fully meet 

the expectations of the mining industry for 

various reasons, while China starting at 

the same time was quite successful and 

even exported their Longwall packages to 

India. 



PAST EXPERIENCE 

- In early nineties, higher capacity of Longwall 

powered supports were introduced. 

- These faces were mostly succesful except the 

collapse of Churcha and Kotadih. 

- With the perspective of history of Longwall of 

China, US etc and the need of understanding 

the technology these should be treated as 

experiences rather than failures. 



REASONS FOR THE UNSUCCESSFUL 

ATTEMPTS TO INTRODUCE 

LONGWALL TECHNOLOGY IN INDIA 

• MAIN REASONS CAN BE GROUPED UNDER TWO HEADINGS: 

• TECHNICAL ASPECTS 

• FINANCIAL CONSTRAINTS 

 
Reasons which led to lower production than expected: 

• Integration problems between the equipment 

• Starting up phase takes much longer 

• Training of personnel is more difficult & time consuming 

• Problems in maintaining the equipment 

• Infrastructure was not suitable to support the higher production 

• Geological conditions were more difficult than expected 

 



REASONS FOR SLOW PROGRESS OF LONGWALL 

• Large expansion in opencast mining in 
the past two decades provided cheaper 
and safe method for bulk coal 
production and as a result long wall 
had to take back seat. 

•  Clear strategies were not pursued for 
its sustenance as there was mixed 
results from long wall in the early years 
of its introduction. 

 



REASONS FOR SLOW PROGRESS OF LONGWALL 

• Long walls were introduced mostly in the 
blocks left over by working Bord and pillar 
method. Clean and extensive blocks have not 
been identified. Even the smaller blocks, 
which were identified, were of inferior grade 
coal. 

• Long wall had to co exist with the 
conventional mining in most of the mines, 
which caused management problems. 

• There were some deficiencies in the 
imported spares management and the 
supplies were not reaching in time. 

 



REASONS FOR SLOW PROGRESS OF LONGWALL 

• Coal companies were sensitive to the 
failures of a few long wall faces and 
were not prepared to risk huge 
investments. 

• Development could not keep pace with 
the extraction of Long wall panels, slow 
progress in dip has delayed the 
formation of Long wall panels and 
affected the performance. 



PRESENT & FUTURE 

• With the likely reduction of contribution from Open 
cast and the more or less stagnant production from 
Underground by Conventional methods, it is time 
that an impetus is given to boost Long wall 
Technology to able to meet the future energy needs 
of the country. 

• On the positive side, coal companies have now 
gained experiences right from senior executive level 
to front line workforce to be able to plan, execute 
and work longwall faces. What are required are 
policy decisions and logistics. 



CAUSES FOR FAILURE OF LONGWALL IN THE 

INITIAL STAGES 

• Geo-mining Conditions 

• Difficult geo-mining conditions were experienced in almost all 
the faces 

• Moonidih met with a series of step faults at the face, the 
existence of which were not known at the time of development. 

• The roof at Pathakera and Dhemo main mines proved to be 
difficult caving roofs. 

• Coal was found to be extremely hard and abrasive in Pathakera 
and Singareni. 

• The face at Seetalpur encountered a massive inrush of water 
from the overlying seam1. 

• This highlights the need to incorporate geology and 
geotechnical engineering into the management process to build 
a data base of experience for dealing with geotechnical 
conditions. The revenue lost per day per hour of downtime due 
to geological features on a 3000 t Longwall is sufficient to 
employ a fulltime geologist for the order of 10 years. 



CAUSES FOR FAILURE OF LONGWALL IN THE 

INITIAL STAGES 
• Faulty Planning 

• In mechanised Longwall mining, the performance from the face depends on 
many factors and a systems approach is necessary, while designing the 
layout and in selecting the equipment. Few typical examples of faulty 
planning are cited : 

• The outbye coal clearance system in Seetalpur and Dhemo main mines 
were inadequate. 

• Replacement face could not be made available due to slippage in the 
drivage programme in Moonidih, Seetalpur and Dhemo main. 

• Inadequacy of the conveyor transfer points to handle lumps created 
problems in coal clearance in Moonidih, Seetalpur and Dhemo main. 

• Absence of well designed system for the transportation of materials in all the 
mines. 

• Deficiency in maintenance and engineering setups, workshop facilities etc at 
Seetalpur and Dhemo main. 

• The capacity of shafts or inclines in most of the mines were too low to 
ensure sustained coal clearance from the face. In some cases, the outbye 
conveyor was not able to carry the peak outputs and transfer points were 
also not designed properly. 



CAUSES FOR FAILURE OF LONGWALL IN THE 

INITIAL STAGES 
• Improper Selection 

• Since mechanised Longwall mining in India was passing through its 
embryonic stages, the basic selection of equipment for the first crop of faces 
was done by equipment suppliers from abroad who were guided by 
experience from other countries. As a result, the achievements were below 
the expectations, since major problems cropped up with the selected 
equipment. Estimation of support requirements was one major problem area 
and some of the faces 

• were equipped with lower rated supports.  

• Frequent failures of valves, legs, etc and non-uniform setting load of 
supports led to a host of complications. Difficulties were also faced with the 
ranging drum shearer as the power requirements were estimated on the 
lower side. 

• Matching stage loaders with crusher and gate belt conveyor is the basic 
requisite and cases have occurred where malfunction or absence of lump-
breakers have created major jams. Significance of auxiliary items are also to 
be kept in view as their absence creates operational and maintenance 
difficulties1. 

• Longwall Support Selection Deficiencies 

 


