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A Note on coal demand- supply, coal transport modal mix & coal slurry transportation 
  Coal Demand & Production Projections

 
Coal demand prior to nationalisation was mainly driven by the demand from Railways, Steel and other industries. This trend continued till the end of the IV Five Year Plan.  However, the demand from the power sector for coal emerged as the main driver thereafter and the same is continuing.  Currently about 70% of the total coal demand in the country is from the power sector.  The Plan-wise consumption/off-take of coal and the projections for 2031-32 are furnished in the table below. 
Coal Demand
(million tonnes)
	Sector
	Five Year Plan Period (Terminal year)

	
	IV Plan

(1973-74)
	V

Plan

(1978-79)
	VI

Plan

(1984-85)
	VII

Plan

(1989-90)
	VIII Plan

(1996-97)
	IX

Plan

(2001-

02)
	X

Plan

(2006-07)
	XI

Plan

(2011-12) Target
	XII

Plan

(2016-17)

Projn.
	XIII

Plan

(2021-22)

Projn.
	IEP

2031-32

Projn.

	Steel 
	13.78
	20.26
	23.75
	28.37
	35.00
	28.48
	35.17
	46.67
	72.00
	102.00
	

	Power Utilities
	21.19
	32.49
	62.20
	108.32
	199.00
	248.80
	307.92
	460.00
	660.00
	886.00
	1659

	Power Captive
	
	
	
	
	15.30
	17.02
	28.13
	40.00
	56.00
	75.00
	

	Cement
	3.65
	4.88
	7.11
	8.74
	11.34
	15.25
	19.74
	28.89
	33.00
	45.00
	

	Others
	39.06
	42.56
	50.62
	58.13
	35.27
	42.16
	72.91
	120.47
	182.00
	245.00
	

	Coal 

Offtake/

Demand
	77.68
	100.19
	143.68
	203.56
	295.91
	351.71
	463.87
	696.03
	1003.00
	1353.00
	2343

	%CAGR
	
	5.22
	7.47
	7.21
	5.48
	3.51
	5.69
	8.45
	7.58
	6.17
	5.64


Coal production
The country’s coal production from around 77 million tonnes (mt) at the time of nationalisation of the industry in 1972-73 reached a level of 532 mt in 2009-10.  Coal India Limited (CIL) with seven coal producing subsidiaries and one Mine Planning and Design subsidiary is the single largest producer of coal in the country.  Besides CIL, SCCL and some other companies in public sector are also producing coal in the country. In the private sector, Tata Steel and 26 other captive blocks are producing coal to an extent of about 43 mt. In Meghalaya about 6 mt of coal production is taking place in the private sector in un organised way. 
The Five Year Plan wise increase in coal production since nationalisation of the industry is furnished below.
(million tonnes)
	Company
	Five Year Plan Period (Terminal year)

	
	IV Plan

(1973-74)
	V 

Plan

(1978-79)
	VI Plan

(1984-85)
	VII Plan

(1989-90)
	VIII Plan

(1996-97)
	IX 

Plan

(2001-02)
	X

Plan

(2006-07)
	XI 

Plan 

(2011-12) Target
	XII

Plan

(2016-

17)

Projn.
	XIII

Plan

(2021-

22)

Projn.
	IEP

2031-

32

Projn.

	CIL
	69.96
	90.05
	130.81
	178.60
	250.62
	279.65
	360.91
	447.00
	627.00
	879.00
	

	SCCL
	5.31
	9.00
	12.32
	17.80
	28.70
	30.81
	37.71
	51.00
	50.00
	50.00
	

	Others
	2.91
	6.03
	4.31
	6.96
	10.00
	17.33
	25.65
	56.00
	96.00
	155.00
	

	Total
	78.18
	102.02
	147.44
	203.36
	289.32
	327.79
	424.27
	554.00
	773.00
	1084.00
	1400.00

	% CAGR
	--
	5.46
	6.33
	6.60
	5.16
	2.53
	5.30
	5.48
	6.89
	7.00
	2.60


It may be observed from the above that the production increased sharply after the nationalisation till the end of the VII Plan and suffered thereafter particularly during the IX Plan due to sluggish growth in economy adversely affecting coal demand.  However, the production started growing from the X Plan onwards. 
Besides the rise in production from the CIL’s subsidiary coal companies, a significant rise in production from the captive coal blocks allotted to various public and private companies is expected during the XII Plan period and beyond.  
The Integrated Energy Policy Committee projected a domestic coal production availability of 1400 mt in 2031-32. Perhaps, the country’s coal production may plateau at this level by this time.
Coal demand and supply

The following data indicates the demand-supply position of coal over different plan periods. While coal production was more than the demand till the end of VII Plan the trend started changing from VIII Plan onwards and the gap started rising steeply mainly on account of production constraints.
(In million tonnes)

	Company
	Five Year Plan Period (Terminal year)

	
	IV Plan

(1973-74)
	V 

Plan

(1978-79)
	VI 

Plan

(1984-85)
	VII Plan

(1989-90)
	VIII Plan

(1996-97)
	IX 

Plan

(2001-02)
	X

Plan

(2006-07)
	XI 

Plan 

(2011-12) Target
	XII

Plan

(2016-

17)

Projn.
	XIII

Plan

(2021-

22)

Projn.
	IEP

2031-

32

Projn.

	Coal 

off-take/

Demand
	77.68
	100.19
	143.68
	203.56
	295.91
	351.71
	463.87
	696.03
	1003.00
	1353.00
	2343.00

	Domestic Production
	78.18
	102.02
	147.44
	200.91
	289.32
	327.79
	424.27
	554.00
	773.00
	1084.00
	1400.00

	Gap
	(-) 0.50
	(-) 

1.83
	(-) 3.76
	2.65
	6.59
	23.92
	39.60
	142.03
	230.00
	269.00
	943.00


Coal Imports

 
The coal produced used to be consumed without the need for imports till the mid 1980’s.  The need for imports arisen mainly on account of qualitative and quantitative considerations of coking coal for metallurgical purposes. Subsequently import of thermal coal also started taking place on account of production constraints and quality constraints initially by the cement sector and subsequently by the power sector.  The trend in actual coal imports and the projections are furnished below.  
(In million tonnes)

	Company
	Five Year Plan Period (Terminal year)

	
	IV Plan

(1973-74)
	V 

Plan

(1978-79)
	VI 

Plan

(1984-85)
	VII Plan

(1989-90)
	VIII Plan

(1996-97)
	IX 

Plan

(2001-02)
	X

Plan

(2006-07)
	XI 

Plan 

(2011-12) Target
	XII

Plan

(2016-

17)

Projn.
	XIII

Plan

(2021-

22)

Projn.
	IEP

2031-

32

Projn.

	Coking 

Coal 
	-
	0.22
	0.67
	4.45
	10.62
	11.11
	17.88
	29.44
	
	
	

	Non-Coking Coal
	-
	-
	-
	-
	2.56
	9.44
	25.20
	112.42
	
	
	

	Total 
	-
	0.22
	0.67
	4.45
	13.18
	20.55
	43.08
	141.86
	230.00
	269.00
	930.00


 In the year 2009-10 the total imports of coal were about 70 mt comprising of about 24 mt of coking coal and 44.28 mt of non coking coal.  The same is envisaged to reach 142 mt in the terminal year 2011-12 of the XI Plan due to production capacity constraints. 
As per the tentative estimates of demand by the Planning Commission in the terminal years of XII and XIII Plans a gap of 230 mt and 269 mt is envisaged between demand and domestic supply implying the need for importing the same.  

The Integrated Energy Policy committee envisaged the level of imports in 2031-32 to be in the range of 750 mt to 1225 mt.  

Modal Mix
  
The movement of coal is mainly through Rail, Merry Go Round (MGR) system and Road.  A small quantity is also being transported through aerial ropeways and belt conveyors.  Coastal shipping including rail cum sea mode of transport of coal started picking up from the VIII Plan onwards.  The following data indicates the trend in coal movement by different modes in the major coal producing companies’ viz. CIL and SCCL. The coal production envisaged from captive blocks would be mainly transported either through rail mode or road.
                                                                                                            (In million tonnes)

	
	Five Year Plan Period (Terminal year)

	
	VI Plan

(1984-85)
	VII Plan

(1989-90)
	VIII Plan

(1996-97)
	IX Plan

(2001-02)
	X Plan

(2006-07)
	XI Plan 

(2011-12) (Target)
	XII

Plan

(2016-

17)

Projn.
	XIII

Plan

(2021-

22)

Projn.
	IEP

2031-

32

Projn.

	Rail 
	101.90
	136.41
	165.08
	186.28
	219.79
	270.86
	380
	532
	1043

	MGR
	
	30.34
	61.54
	74.62
	87.93
	108.19
	151
	212
	416

	Road
	38.69
	39.52
	50.90
	51.35
	83.44
	126.21
	176
	247
	484

	Rail-cum-sea
	-
	-
	11.58
	16.10
	16.31
	12.80
	18
	25
	50

	Others
	17.47
	11.15
	11.31
	13.66
	13.46
	10.85
	15
	22
	42

	Total 
	158.06
	217.42
	300.41
	342.01
	420.93
	528.91
	740.00
	1038.00
	2035.00


  
It may be observed from the above that the components of Rail, Road and MGR have been consistently growing over different Plan periods for moving the coal from the production centres to the consuming centres.  However, it has always been observed that there has been a mis-match between the number of wagons required for moving the coal and the numbers supplied by the railways.  

 
The published statistics of Ministry of Railways indicate that the coal handled by them increased from about 135 mt in 1990-91 to about 224 mt in 2000-01 and 313 mt in 2006-07 and about 370 mt in 2008-09.  By 2020 railways projected a coal freight of 700 mt.  The freight handled by railways include movement of raw coal from collieries to the consuming centres, washed coal movement, imported coal movement from ports to consuming centres etc.  
Potential coalfields and the Critical Rail links 

The potential increase in coal production in the country is envisaged from four regions namely, Talcher & Ib valley  coalfields of Orrisa with an additional potential of  about 100 million tonnes from Talcher and 70 million tonnes from Ib Valley Coalfields; Mand-Raigad Coalfield in Chattisgarh with an additional potential of about 40 million tonnes; North Karanpura Coalfields in Jharkhand  with an additional potential of about 175 million tonnes and Sattupalli Coalfields in Andhra Pradesh with an additional potential of about 15 mt by the end of 2020.  This assessed production potential includes the blocks allotted to both public and private sectors companies.  

The timely implementation of the following railway connectivity projects by the Ministry of Railways is important for evacuation of coal produced from these coalfields. While some action has already been initiated for implementing these railway links, there is a need to expedite the development of the following railway connections with the cooperation of all the Departments concerned.

(a)
In Jharkhand - Tori Shivpur-Hazaribagh New B.G. Rail Line (93.28 Km)

(b)
In Chattisgarh – Mand-Raigarh Coalfields-Extension of Railway Siding up to 


Baroud-Bijari Block (63 km)

(c)
In Orissa – Gopalpur - Manoharpur Railway Track (52.40 Km)

(d)
In Andhra Pradesh - Rail link between Sattupalli mines and Bhadra Chalam Road 
(Kothagudem) (80 km)


Details of these lines are enclosed at Annexure-I.

Ministry of Coal has already made a payment of about Rs.148 crore to South Eastern Railways for implementation of Tori-Shivpur Railway line after the commencement of the project and the project was scheduled to be completed in December, 2012.  However, it is learnt that the project has suffered due to withdrawal of forestry clearances by MoEF and no progress is reported.  This is an important evacuation line in this field and the cumulative production potential of all the 37 projects is 207.5 mty (CIL-19 projects for 110 Mty and Non CIL- 18 projects for 97.5 Mty) in addition to the existing production capacity of about 22 mty from 7 projects of CIL.   

 
Timely implementation of these railway projects will play a vital role for despatch of coal to the desired locations in the country and any delay in their implementation will result in jeopardizing the projected fuel supply to the new power generation capacity in the country.  
Integration of MGR rail lines and National Railway Network

 
Integration of MGR rail lines and National Railway Network would facilitate improving the capacity utilisation of the existing infrastructure in the country.  The Ministry of Railways may take up the matter particularly with NTPC in this regard.
Dedicated railway corridors for coal movement

Creation of dedicated rail corridors for coal movement would go a long way in improving the supply of coal to bulk consumers located in different regions at much faster rate. This needs to be expedited.

Port Infrastructure


Currently the country is importing about 70 mt of coal from various countries viz. Australia, Indonesia, South Africa etc.   The current exclusive coal handling capacity in our port is only 46.25 mt per annum.  This capacity was envisaged to be increased to 115.33 mt per annum by adding an additional capacity of 69.08 mt during the XI Plan.  However, the information available on the website of Ministry of Shipping does not indicate any increase in the exclusive port capacity for coal during the XI Plan.  The general cargo berths are being used for handling coal as well. The commodity wise capacity of major ports as published by Ministry of Shipping as on 31-03-2010 is enclosed at Annexure-II and the copy of the envisaged capacity addition programme port-wise and commodity wise during the XI Plan is enclosed as Annexure-III.   

The projected coal requirement in the year 2031-32 by the Integrated Energy Policy Committee is 2343 mt of which the content of imports is envisaged to be 943 mt.    Currently about 70 million tonnes of coal imports are taking place and the port handling capacities to match the envisaged large scale imports by 2031-32 would need to be strengthened accordingly.

JV of CIL & Shipping Corporation


Coal India Ltd. and Shipping Corporation of India Ltd. have entered in to an MoU for forming a Joint venture Company for carrying coal from different load ports abroad to different  destination ports in India and supply the same to various consumers including inland transportation. This facility would also be extended for increasing rail-cum-sea route transportation to southern region consumers wherever it is economical.

Inland waterways

There is a wide scope to transport coal through developing inland waterways for thermal power stations located near to the banks of the river Ganges particularly from West Bengal. As per some study some 55 million tonnes of coal per annum is estimated to be possible for transport through this mode.
Coal Slurry Transportation

 
Transportation of coal in slurry form through pipelines is an old known technology.  The first commercial pipeline was constructed in Ohio, USA in 1957 to transport 1.2 million tonnes of coal annually over a distance of 174 km.  The pipeline successfully operated for a period of six years till 1963 but suffered continuation owing to drastic reduction in railway tariff by the rail companies.   In 1971 another coal slurry pipeline was set up to carry coal from the Black Messa coal mine in the State of Arizona to Mohave thermal power station in the State of Nevada covering a distance of 439 km for transporting 4.4 million tonnes of coal annually.  The pipeline successfully operated for over two decades but suffered further operations mainly on account of water related issues in these areas as the ground water table receded significantly.

 
The technology used in these slurry projects was known as proven technology where coal is ground to 1 mm size and mixed with water nearly in equal proportion by weight.  The slurry is received in agitated storage tanks to keep the coal particles in suspension and then pumped through a pipeline at a flow velocity of about 1.5 m/sec to avoid settling down of the coal particles in the pipeline.  At the receiving station of TPS the slurry is received in agitated storage tank and dewatered and dried to recover coal with a surface moisture of about 10% by weight.  This coal is then pulverised to about 200 micron size for firing into the boilers.  The recovered water is treated and used at TPS end.  

 
The initiative to explore the feasibility of coal transportation by pipelines was initially taken up by Gujarat State Electricity Board in 1978.  M/s. Engineers India Ltd. (EIL) were assigned to conduct a techno-economic feasibility study for transporting 10 million tonnes of coal annually from Singrauli coalfield situated in UP/MP to the thermal power stations located at Wanakbori, Ukai and Narmada in the State of Gujarat.  A 1400 km long pipeline system based on the commercially proven technology was contemplated by EIL.  A comparison was made with the alternative modes of transportation like rail and pithead generation and transmission through extra voltage.  The pipeline mode was observed to be the cheaper and least sensitive to operating cost including higher system efficiency and reliability, lower energy requirement, negligible transit loses etc.  

 
On the basis of the above mentioned study the Planning Commission in 1981 assigned EIL a further study for transporting thermal coal by pipelines covering the traffic from eastern India to major thermal power plants in the northern and western regions of the country.  This study considered thermal power plants having a coal requirement of more than one million tonne per annum by 1995.  However, comparisons with the alternatives of rail transportation and pithead generation and transmission were not made.  The study was completed in 1983 proposing two pipelines with prior requirement for beneficiation of coal due to the incidence of high ash content in these coals.  The northern pipeline (2024 km long) with an estimated capital investment of Rs.2773 crore (1982 price level) was proposed to originate from North Karanpura coalfield in Jharkhand to transport about 35 million tonnes of coal to 14 thermal power plants (with installed capacity of 7893 MW) located in the States of UP, Delhi, Haryana and Punjab.  The southern pipeline (1870 km long) with an estimated capital investment of Rs.2354 crore was proposed to originate from the Ib valley coalfield in Orissa and transport 27 million tonnes of coal to seven thermal power plants (with installed capacity of 5561 MW) located in the States of Gujarat and Maharashtra.  The total freight carrying capacity of the two pipelines put together was equivalent to nearly 30% of the projected rail coal traffic in 2000 by the Ministry of Railways.

 
Considering the magnitude of investment involved in these projects, it was proposed to carry out extensive near full scale test work on representative thermal coals to form up the system designs by building a test facility in the form of a short distance pipeline from a coal source  to an existing thermal power plant.  This was also aimed at evaluating performance of available commercial size equipment and firing of pipeline transported coal in a typical Indian boiler.

 
Accordingly, the above suggestion was considered by the then Member (Industries & Infrastructure), Planning Commission in April 1984 and a Group headed by Secretary (Coal) with representatives of Planning Commission, CSIR, CEA, CMPDIL and EIL  was constituted in July 1984 to advise on setting up of the experimental pipeline.  As per the decisions based on  the deliberations of the Group EIL prepared a DPR for “Demonstration Coal Slurry Pipeline” in 1992 to demonstrate the technical feasibility of pipeline transportation of thermal coals of India using the proven technology; to generate sufficient test data for design, evaluation and implementation of commercial scale coal slurry pipelines in the country using the proven technology; and to establish the technical and commercial feasibility of emerging coal slurry technologies like high concentration coal slurry technology and coarse coal slurry technology.

 
After examining three options, it was proposed to take up the slurry pipeline project to transport coal from New Majri Colliery of WCL to Chandrapur Thermal Power Station involving a distance of about 32 km.  The quantity of coal to be transported was 2250 tonnes per day or 0.82 million tonnes per annum after beneficiation of the coal at pit head.  The estimated capital investment of the project was Rs.329 crore  and the estimated operating cost was Rs.296.58 per tonne (1992 price level).

 
However, the project could not be taken up subsequently.  It is learnt that the proposed capital investment in the project was very high for demonstration purposes and the issues of availability of adequate reserves of coal in the selected mine, cost of  transportation of coal by other modes, availability of adequate water, issue of dealing with the moisture in the delivered coal and the issue of dealing with the dewatering etc. came in the way of decision making.

 
Basically, pipeline transportation of coal depends on the terrain of the field particularly when railway line cannot be laid.  Issue of availability of water in adequate quantities is a major concern in our coalfields.  The basic presumption of washing coal and sizing it to 1 mm size is another barrier as setting up of washeries itself is a capital intensive operation.  The high ash content of our coals is another deterrent in slurry transportation since any interruptions/disruptions in the flow of material in the pipeline would add to clogging problems.  Further, availability of adequate power supply for continuous operation of pipelines is another issue.  Any power shutdown situation would adversely affect operation of pumping stations which in turn affect the flow of material leading to clogging.  Further, handling the high moisture coal and dewatering at the power station end is another issue.   

 
Alternatively, development of dedicated rail corridors for movement of coal trains would be more economical and help to move other commodities in case the same infrastructure is required to be utilised productively.
 

----
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New Delhi, dated the 11th February 2011

Office Memorandum
Subject:  8th Meeting of National Transport Development Policy Committee (NTDPC) – Note from Ministry of Coal on coal demand-supply, transport modal mix & coal slurry transportation - reg.

 
With reference to Planning Commission’s O.M. No.3/1/2010-Tpt dated 8th February 2011 on the above mentioned subject, the undersigned is directed to forward herewith ‘A note on coal demand-supply, transport modal mix & coal slurry transportation’ alongwith a copy of the presentation on the same.  
 
This has the approval of Secretary (Coal).

Encl: As above
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