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Chapter 1: Lignite Scenario in India 
 

1.1 Introduction 

Lignite is geologically the youngest of the coal types. It is intermediate between peat and sub-
bituminous coal. It is soft brown in color. It is composed primarily of compressed, dehydrated woody 
material. Lignite is also referred as brown coal. 

Lignite is characterized by high moisture, high volatile matter (VM) and low ash content. The moisture 
content may vary from 30% to as high as 55%. On dry basis, the lignite is found to contain 45-60% VM 
and 10-25% ash against coals which have low VM (24-32%) and high ash content (30-35%). The fixed 
carbon content ranges from about 20-35% by mass. Lignite, particularly from deposits in Gujarat and 
Rajasthan, contains up to 9% Sulphur (on dry basis). Sulphur content in lignite from Neyveli, Tamil 
Nadu varies from 0.5 to 1.5% (on dry basis). 
 
Lignite is inferior to higher-rank coal in terms of heating value, storage stability and other properties.  It 
is light, porous and friable in nature and cannot be transported to far distance as it readily absorbs 
oxygen from the atmosphere which leads to spontaneous combustion. 
 
Composition of lignite varies widely from one deposit to another in India. Quality of the Indian lignite 
deposits are not uniform and it varies from block to block in the lignite fields.  
 
1.2 Geological resources of Lignite in India 
 
The total geological resource of lignite of the country as per Geological Survey of India (GSI) stands at 
46,018.47 million tonnes as on 01.04.2021.  
 
7374.10 million tonne belongs to ‘Measured (331)’, 25650.53 million tonnes ‘Indicated (332)’ and 
12993.84 million tonne belongs to ‘Inferred (333)’ categories.  
 
 
1.3 Occurrence of Lignite Resources in India 
 
In India, major occurrences of lignite are well established in Tamil Nadu, Puducherry, Gujarat and 
Rajasthan states. The nature has made lignite available in these areas where hard coal is absent. Small 
occurrences are also reported in parts of Kerala, Jammu & Kashmir and West Bengal. The state wise 
occurrence of lignite resources found in India is given in Fig1. 
 
Lignite inventory, state-wise, depth –wise and category –wise (as on 01.04.2021) is given in the Table-
1.1.  
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Fig1. State wise occurrence of lignite resources in India  
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Table 1.1: Lignite Inventory as on 01.04.2021 

 

LIGNITE INVENTORY  AS ON 01.04.2021  

(STATE WISE, DEPTH WISE, CATEGORY WISE LIGNITE RESOURCES in MT) 

Sl.no State 
Depth 

(M) 
Measured Indicated Inferred Grand Total 

1 
Pondicherry 0-150 0.00 405.61 11.00 416.61 

Total  0.00 405.61 11.00 416.61 

2 
Tamil Nadu 

0-150 4319.74 639.36 934.62 5893.72 

150-300 607.18 6978.27 1351.84 8937.29 

>300 0.00 14292.43 7366.16 21658.59 
Total  4926.92 21910.06 9652.62 36489.60 

3 
Rajasthan 

0-150 984.03 430.74 551.78 1966.55 

150-300 184.50 2089.84 1180.70 3455.04 

>300 0.00 509.20 418.29 927.49 
Total  1168.53 3029.78 2150.77 6349.08 

4 
Gujrat 

0-150 575.68 86.68 45.36 707.72 

150-300 702.97 197.02 1114.34 2014.33 

>300 0.00 0.00 0.00 0.00 
Total  1278.65 283.70 1159.70 2722.05 

      0.00 

5 
Jammu & Kashmir 

0-150 0.00 20.25 7.30 27.55 

150-300 0.00 0.00 0.00 0.00 

>300 0.00 0.00 0.00 0.00 
Total  0.00 20.25 7.30 27.55 

6 
Kerala 

0-150 0.00 0.00 9.65 9.65 

150-300 0.00 0.00 0.00 0.00 

>300 0.00 0.00 0.00 0.00 
Total  0.00 0.00 9.65 9.65 

7 
West Bengal 

0-150 0.00 0.29 1.82 2.11 

150-300 0.00 0.84 0.98 1.82 

>300 0.00 0.00 0.00 0.00 
Total  0.00 1.13 2.80 3.93 

 Grand Total  7374.10 25650.53 12993.84 46018.47 
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Chapter 2: Technical Committee and Terms of References 
 

2.1 Constitution of Technical Committee  
 

Ministry of Coal (MoC) has constituted a “Technical Committee” under chairmanship of CMD, 
CMPDIL to make suitable recommendations on grading/ categorization of lignite resource through 
office order dated 01.04. 2022 (OM No. 34011/02/2016-CRC-I [E- 328806]) received on 08.4.2022 
given in Annexure-1.0 The members of the approved committee are given in Table 2.1 (copy at 
Annexure-2.0.) 
 

Table 2.1: List of Members of Approved Technical Committee  
 

 
 
 

2.2 Terms of References (ToR) 
 

In order to promote allocation of lignite blocks, lignite resources are required to be appropriately 
categorized based on energy efficiency parameters or any other characteristic parameter of lignite 
as may be deemed necessary. 

 
The ToR of the Committee is as follows: 

 
"Analyze and recommend different grades of lignite based on appropriate energy efficiency 

parameter, like Gross Calorific Value (GCV) or any other characteristic parameter of lignite as 
may be deemed necessary”. 
 
  

Sl No Name & Designation Designation in the Committee 

1 CMD, CMPDI Chairman 

2 CMD, MECL Member 

3 Director (Mining), NLCIL Member 

4 Representative of IIT-ISM, Dhanbad Member 

5 Representative of CIMFR, Dhanbad Member 

6 Coal Controller CCO or his representative Member 

7 General Manager (Exploration), CMPDI Member 

8 DDG, MII B NeNR, GSI Co-opted Member 

9 Dy GM, Lab, CMPDI  Co-opted member &  

Member Secretary 
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Chapter 3: Proceedings of Technical committee:  
 

3.1  Proceedings of First Technical Committee Meeting 
 

The 1st Technical Committee meeting was held on 19th April 2022 under the chairmanship of CMD 
CMPDIL, wherein a brief presentation was made by CMPDIL referring the ToR of the committee. The 
deliberation was made referring to the available geological state-wise occurrences of lignite resources. 
The exploration of Lignite and resource estimation carried out as per the guidelines mentioned in 
SYSTEM OF LIGNITE RESOURCE ESTIMATION AND CLASSIFICATION (SLREC) 2008, was 
explained. The previous grading system based on “Ash content” on as received basis and existing 
system of grading of lignite based on Gross Calorific Value (GCV) on in situ Moisture basis was 
explained. It was also mentioned that almost 70% of lignite resources are found in Grade B GCV range 
of 2001-3000Kcal/kg. 
 

 The existing categorization of lignite resources is as per SLREC is given in Table-3.1   
 

Table-3.1: Existing categorization of lignite resources 
 

Grade Gross calorific value (KCal. /Kg.) 
On in-situ Moisture basis 

Lignite A More than 3000 

Lignite B 2001 to 3000 

Lignite C 1000 to 2000 

 
Deliberations were made to explore whether any other parameters apart from GCV can be found 
suitable for grading of lignite. The further scope of sub grouping of existing grades was also discussed. 
The minutes of meeting(MoM) and its ATR is placed at Annexure-3.0 
 
3.2  Proceedings of Second Technical Committee Meeting 
 
The 2nd Technical Committee meeting was held on 14th June 2022 under the Chairmanship of CMD 
CMPDIL Ranchi to decide the parameters to be adopted for grading of Lignite with respect to energy 
efficiency and to recommend different grades of lignite resources of India based on appropriate energy 
efficiency parameter according to the proposals submitted by committee members. 

NLCIL had submitted the data on band/band, proximate analysis and GCV for 94 blocks as per SLREC 
classification. An elaborate presentation was made by CMPDIL. The different proposals for appropriate 
energy efficiency parameter for grading of lignite resources and sub grouping of existing grades were 
discussed. The minutes of meeting(MoM) is placed at Annexure-4.0. 
 
3.3 Acceptance of the committee members is given at Annexure 5.0 and confirmation of Chairman of 
Technical Committee is given at Annexure 6.0  
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Chapter 4: Different proposals for grading/categorization of 
Lignite resources 
 
4.1  Overview of proposals submitted by NLCIL, CMPDIL and IIT-ISM.  
The proposals submitted by NLCIL, CMPDIL and ISM have taken into consideration. The subdivision 
of existing SLREC grading system of lignite of all the three grades i.e., A, B and C in GCV interval of 
1000 Kcal/kg has been taken into consideration. As per the available quality data of 94 blocks, the 
frequency of available blocks as per each proposed grading system is given below. 

 
A. Proposal –I   NLCIL 

The basis of grading will be GCV on in-situ moisture basis. The existing Grades of SLREC classification 
A, B are divided equally in bandwidth of 300 KCal/Kg starting from A1 having GCV >3900K.Cal/Kg till 
Grade C having GCV <1800 KCal/Kg as given in Table-4.1 

Table-4.1  NLCIL Proposal 

NLCIL’s  PROPOSED  GRADING/ CATEGORIZATION 

GRADE RANGE 
BLOCKS-
FREQUENCY 

FREQUENCY 
% 

MOST 
FREQUENT 
RANGE 

NO. OF 
LIGNITE 
BLOCKS 

A1 >3900 0 0.00 

81.91 77 

A2 3601-3900 4 4.26 

A3 3301-3600 4 4.26 

A4 3001-3300 6 6.38 

B1 2701-3000 25 26.60 

B2 2401-2700 26 27.66 

B3 2101-2400 17 18.09 

B4 1801-2100 9 9.57 

C <1800 3 3.19 

  94 100.00 

 
As no lignite blocks having GCV greater than 3900 K.Cal/Kg were reported, the upper limit of GCV in 
this proposal has been kept as >3900 Kcal/kg to accommodate any new blocks which may have GCV 
>3900 Kcalkg.  
Lignite-A grade of the SLREC classification divided into A1, A2, A3 and A4 with same bandwidth of 300 
K.Cal/Kg. Most of the lignite blocks falls in Lignite - B grade of the SLREC classification, Lignite-B grade 
is divided into Grade B1, B2, B3 and B4 with a bandwidth 300 K.Cal/Kg. The GCV of Grade C of SLREC 
(GCV 1000-2000 Kcal/kg) will now have GCV <1800 Kcal/kg and will be categorized as Grade C. The 
frequency of the available blocks as per the proposed grades has been elaborated in Table 4.1. The 
most frequent GCV range of the lignite blocks i.e B1 to B4 with frequency percentage of 81.91 and 14 
blocks falls in GCV range of 3001 to 3900 K.Cal/Kg i.e A1 to A4  Only 3 blocks fall in GCV range less 
than 1800 K.Cal/Kg.  
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B. Proposal - II CMPDIL:  
 

The basis of grading will be GCV on in-situ moisture basis. The existing Grades of SLREC classification 
A, B are divided equally in bandwidth of 500 KCal/Kg starting from A1 having GCV >3500K.Cal/Kg till 
Grade C2 having GCV range 1000-1500 KCal/Kg as given in Table-4.2 

 
Table-4.2 CMPDIL Proposal 

 
 

 

From the available data it was observed that no blocks were having GCV >4000 Kcal/kg hence the 
upper limit of GCV in this proposal has been kept as >3500 Kcal/kg to accommodate any new blocks 
which may have GCV >3500 Kcalkg.  

All the grades of SLREC classification i.e., A, B and C have been equally divided into two subgroups 
each. A1, A2, B1, B2, C1, C2, as given in Table 4.2 having GCV interval of 500 Kcal/kg. The frequency 
of the available blocks as per the proposed grades has been elaborated in Table 4.2.  

It was observed that the most frequent GCV range was 2001 to 3500 Kcal/kg whereby 85.10% of blocks 
were identified. However, proposed grade B1 and B2 has the maximum number of blocks (71 blocks 
out of 94 available blocks). 

It was also observed that the GCV wise lignite resources in the recent GR have band width of GCV in 
500 Kcal/kg.  

2 nos. of blocks were also reported having GCV <1000 Kcal/kg which have been excluded from the 
proposed grading system.  

CMPDIL’s  PROPOSED  GRADING/  CATEGORIZATION 

GRADE RANGE 
BLOCKS-
FREQUENCY  

FREQUENCY % 
MOST FREQUENT 
RANGE 

NO. OF LIGNITE 
BLOCKS 

A1 >3500 5 5.32 

85.10 80 A2 3001-3500 9 9.57 

B1 2501-3000 48 51.06 

B2 2001-2500 23 24.47 

  

C1 1501-2000 7 7.45 

C2 1000-1500 0  

   <1000 2 2.13 

  94 100.00 
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C. Proposal - III IIT (ISM):  
 

The proposal follows the Non-Coking coal grading system, adopting band width of 300KCal/kg 
for all proposed Grades. The upper limit has been considered as >6000Kcal/kg. This grading system 
adopts the nomenclature of L1, L2, L3 …. (L for lignite) L1 corresponding to L1 as GCV >6000KCal/kg, 
and at interval of 300Kcal/kg all the remaining grades till 900 Kcal/kg as given in table 4.3. 

 
 

Table-4.3: IIT/ISM Proposal 
 

 

Market of lignite is different from normal coal. Proposed Grading system may be like L1, L2, L3, L4..  

In the present Proposed Grading system, band width of 300 Kcal/kg has been considered which can 
have a nomenclature of L1, L2, as given in table 4.3. 

The Upper limit has been considered as >6000 Kcal/kg which has been considered keeping in mind 
any future lignite blocks having higher GCV values and the lower limit has been in range of 901 Kcal/kg 
to correlate with existing grade C of SLREC classification (GCV 1000-2000 Kcal/kg). 

It was observed from table 4.3 that the frequency distribution of available blocks from L1 to L8 is nil, 
i.e., no blocks are available in GCV range 3901 to >6000 Kcal/kg. 

81 number of blocks are occurring in GCV range of 3900 to 2400 Kcal/kg i.e., L9 to L14. Lower grades 
i.e., L15 to L18 are having few number of blocks as evident from Table 4.3. 
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Chapter 5: Recommendations of the Technical Committee 

The summary of the recommendations of the Technical Committee against the given ToR is as 
follows: 

1. GCV is the appropriate energy efficiency parameter as no other parameter was found suitable 
to have direct relation with energy efficiency.  

2. In-Situ moisture to be considered for calculation of GCV. 
3. Band width of GCV interval from the existing GCV of 1000Kcal/kg has to be decreased. This 

will lead to the quality satisfaction assurance for customers/Client. 
4. Uniform interval of GCV for all proposed grades. This will be in accordance with the grading 

system of Non-Coking Coal. 
5. Total of 11 grades has been proposed. All grades will have uniform GCV band width of 

300KCal/kg 
6. The proposed Grading system. will be referred as GL1 to GL11 in band width of 300KCal/kg as 

given in Table -5.1. 
7. The upper limit of GCV has been considered as >3900 Kcal/kg corresponding to GL1. 
8. The lowermost limit of GCV has been considered in range of 901 to 1200 Kcal/kg corresponding 

to GL11. 
 

Table- 5.1 Proposed Grading System 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Below 900 Kcal/kg GCV is in ungraded category. 
 Carbonaceous clay having GCV <900 Kcal/kg of thickness upto 0.5m in between the seam 

will be included for resource purpose. 

PROPOSED GRADING SYSTEM 

GRADE RANGE GCV KCal/kg (in –situ moisture basis) 

GL1 >3900 

GL2 3601-3900 

GL3 3301-3600 

GL4 3001-3300 

GL5 2701-3000 

GL6 2401-2700 

GL7 2101-2400 

GL8 1801-2100 

GL9 1501-1800 

GL10 1201-1500 

GL11 901-1200 
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A comparison of existing grading system and proposed grading system is given in Table 5.2 

 

Table- 5.2: Comparison of Existing and Proposed Grading Systems 

Older classification (As per SLREC) 
GCV KCal/kg (in –situ moisture basis) 

 Proposed grading system 
GCV KCal/kg (in –situ moisture basis) 

A     >3000 

GL1   >3900 

GL2   3601-3900 

GL3   3301-3600 

GL4   3001-3300 

B       2001-3000 

GL5   2701-3000 

GL6   2401-2700 

GL7   2101-2400 

GL8   1801-2100 

 
C      1000-2000 

GL9   1501-1800 

GL10  1201-1500 

GL 11   901-1200 

 
 

 
5.1 Scope for further work 

Since CIMFR and IIT-ISM had opined the role of high moisture content in lignite and its heat loss effect 
during combustion, it may be prudent to carry out some detailed exercise by these organizations along 
with NLCIL to study the usefulness and the commercial effect of GCV eff. 

 

5.2 Confirmation of the committee members 

The report including the minutes of meeting held was circulated to all members of technical committee 
through e-mail. All comments from the committee members and outcome of the meetings held have 
been suitably incorporated in the report. All correspondence of committee members is given in 
Annexure IV. 

Confirmation regarding acceptability of the said report from committee members has been received 
which are given in Annexure 5.0. 
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ANNEXURE – 1.0 

Letter from MoC 
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ANNEXURE – 2.0 

 

Members of the approved committee 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

Sl No Name & Designation Designation in the Committee 

1 CMD, CMPDI Chairman 

2 CMD, MECL Member 

3 Director (Mining), NLCIL Member 

4 Representative of IIT-ISM, Dhanbad Member 

5 Representative of CIMFR, Dhanbad Member 

6 Coal Controller CCO or his representative Member 

7 General Manager (Exploration), CMPDI Member 

8 DDG, MII B NeNR, GSI Co-opted Member 

9 Dy GM, Lab, CMPDI  Co-opted member &  

Member Secretary 
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ANNEXURE – 3.0  

Proceedings of 1st Technical Committee Meeting:  
 

3.1 Letter for first meeting of Technical Committee of Lignite on 19.04.2022
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3.2  MoM of the First Technical Committee Meeting: 
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3.3 ATR of 1st MoM: 
 
3.3.1  Comments from NLCIL: 
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3.3.2: Comments from IIT/ISM: 
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3.3.3 Comments from CIMFR: 
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26 of 58 
 

3.3.4 Comments from GSI: 

GSI emphasized that GCV should be the only parameter for consideration in grading of lignite. There 
should be few sub-groups as too many sub grouping will not serve any better purpose. Grade A 
should be further classified because lignite having GCV of more than 3000 KCal/kg is not uncommon. 

 

3.3.5  Comments from MECL: 
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ANNEXURE – 4.0 

4: Proceedings of 2nd Technical Committee Meeting: 

4.1: Letter for 2nd Technical Committee Meeting 
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4.2 MoM of the Second Technical Committee Meeting:
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E-Mail of acceptance of Committee Members:     ANNEXURE 5.0
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ANNEXURE- 6.0 


