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FOREWORD

Of late the issue of coal quality has become a matter of serious concern,
which has warranted monitoring of the implementation process of QC
measures on a continuous basis. Towards this end, the role being played by
the officials of QC Department does n’t require any emphasis. In order to
meet the consequent challenges more effectively, the need for qualified and
competent Technical Staff has always been felt. With a view to fill the growing
need that has thus arisen, efforts are on to induct eligible departmental
candidatesintothe QC Department ona regular basis.

Needless to say, the QC Technical Staff posted at the field level are the eyes and
ears of not only the QC Department but the Company as a whole. Their inputs,
when considered in totality and with all seriousness, have the potential to turn
the tables, paving the way for early realization of Mission 0&0 (Zero Grade
Slippage & Zero Consumer Complaints).

While on one hand, consistent coal quality monitoring is of utmost importance,
on the other, the processes involved in coal quality determination are of crucial
& strategic significance. This has been more so, especially with the introduction
of CIMFR and QCl as the Common Third Party Agencies in WCL since Sept 2016
and Oct 2017 respectively. Asthe specificsinvolved in coal sampling & analysis
activities form the essentials of coal quality determination, an effort has been
made for THE FIRST TIME to provide all the related information at one place in
the form of a Pictorial Hand Book for the benefit of the newly inducted QC
technical staff so as to get them acquainted with their basic field of activity, in
theright way.

This Pictorial Hand Book On Coal Sampling & Analysis, in easy to understand
bilingual text cum pictures, covers the entire coal sampling and analysis
activities in terms of the relevant clauses of FSAs. It is strongly believed, the
book shall prove handy not just to the newly inducted/existing officials of QC
Department but those of other Departments as well.

Nagpur M.S. Temurnikar
May 25, 2018 General Manager
(Qc)/wcL

TS THI § HIIS I TUET H e TR T 1 fawar o gan 2, e R
TR QR TUTae f2oT 3T <t shrarteae wfsnan #t fRrlt 3t S wegd
ST @1 39 IR, U R e & s st g g e
A AT Pl HBNIAS SRV T IG FI SAYFHA 8 | THoT IROTH=ET
Tt bl 3 S Tt & QU B F A, A 3R T dsheiet At
1 S AV HEYE i TE 8 | 39 YR Fed! Sl Bl G0 H % 32ed F, A
favmftar sfenfa st frafid STeR W uEm fFeE faam 7 wie 3 & 5
ECEGES

Tl B T € B, ST T TR B orEd AT ahe S e e
foremer ot &1 <7, aifesh ol e @ Ho A 31 SR 1 2 | THGY 3% ANTE ud
Tt 1 TR F S LA P TEIA &, S IO S GIRA 1 G e T @
3R e ¥ U Y (Y U Requs U Y SR SreieH) & Sl Shed
% i off gore e 21

TS T, AR HIAS H oM B AR ST STa9as 8, 31 3l 3R, Hiae
1 1T forefor § wnfie ufhat @1 are o s weeel 81 7 e w9 @
fadet 2016 3 &G 2017 ¥ IHIfS & CIMFR TS QCl 3 T g 7t
TSifeEt % swAeE Ffh & ey o o eyl @ i 9% weer dufET sk
fergersor wfafaferat & wnfre Frder e #i o frafor & fou sga e 2,
THfT TR AR T T SHER U & wH R U o gfiqa & €9 § 3o
L T 5T foRa T 2, A Torde e dehen St B el T I ged
Tty wfafafert & aRfed e s as|

FHre SrfesT S fFreeryvr W g7 o yfasr, fomdt & e fet & wem § e
¥ M 2, 3R FSA % TR smdl & e § dreer JufeT iR favemu
fafaferdt S Tt €9 § JRqT HT 21 TR ST 7 fF T gRaw e A
T % U i/ HiSET s el sfeEfEt F fou & @, afew e
Tt 3 fosw o Swaeht firg &

AT TH. TH. 2quftet
7 25,2018 TRIEE () / Jhfes

gporaen o fyemer, At

<



QUALITY CONTROL DEPT. WCL

PICTORIAL HAND BOOK ON COAL SAMPLING & ANALYSIS

Fig. 1 : PICTURE SHOWING COAL FORMATION
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COAL FORMATION PROCESS

. Millions of Years ago, vegetable matter grown on earth got burried
at varying depths and got converted into coal over a period of time,
due to different tectonic changes.

. Consequently, two theories, viz., ‘In-situ Theory’ and ‘Drift Theory’
were postulated to explain the formation of coal.

. While formation of coal when plants got burried at their place of
origin gave rise to ‘In-situ Theory’, formation of coal when plants got
burried at a far away place from their origin due to floods, etc., gave
rise to ‘Drift Theory’.

. Coal Deposits of ‘In-situ’ origin are of low ash and high GCV, and
those of ‘Drift’ origin are of high ash and low GCV.

. Presence of high degree of temperature and pressure inside earth
over avery long period of time lead to a process called ‘coalification’.

. Thus plants first became ‘Peat’, then ‘Lignite’ and then ‘Coal’, which
is basically divided into 3 types in terms of size as Steam, Slack &
ROM.

. Major contaminants presentin coal seams are Shale, Stone and Clay.

. Indian Coal Deposits are of Drift Origin.
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Description

18. £ :5team Coa 1ze: 50 to250 mm

Y e (|ES: 50 ¥ 250 THUT )

I18. 5 : Slack Coa 1ze: 0 to 50 mm

Treh i (ETES: 0 ¥ 50 THUH)

Unscreened Coal of All Sizes
3N 3 UH (W ¥ Tenet gomm |eft eer ot Tafsre shrere )

QUALITY CONTROL DEPT. WCL
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MAJOR CONTAMINANTS IN COAL SEAMS
wie dim 7 HiNe e ugus

(et

Fig. 5: SHALE

(Tee)

Fig. 6 : STONE

Fig. 7 : CLAY/MUD ( shrers /figt)
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Table 1 : BIS FORMULATIONS FOR THE PURPOSE OF SAMPLING AND ANALYSIS

Feafeim iR faverawr o Sgvar o fou stegua wigow

B K—

1S:436 (Part | / Sec 1) - 196¢
(Reaffirmed 2013)

IS: 436 (Part | / Sec 2) - 19
(Reaffirmed 2010)

IS : 1350 (Part 1) - 1984

(Reaffirmed 2002)

IS : 1350 (Part Il) - 1970
(Reaffirmed 2005)

SAMPLE COLLECTION PROCEDURE
FROM LOADED WAGONS

Selection of 10% wagons as per random table

Selection of one sampling spot from first wagon at one end
randomly, and continuation of the same sequence for
subsequent wagons as shownin the Fig. 8 of page11
Leveling of sampling spot foranarea of 50 cmx50cm
Removal of 25 cm of coal from the top surface of the
selected spot

Collection of 50 kg sample from each selected spot/wagon
Removal /discarding of any stone/shale of (+) 250 mm/(+)
100 mm in size from sample found if any as the case may be,
asper FSA

Mixing of all the samples collected grade- wise, to form one
final gross sample for each lot

“ALITY CONTROL DEPT. WCL

Methods for sampling
of coal and coke

Methods for sampling
of coal and coke

Methods of Test for Coal
and Coke

Methods of Test for Coal
and Coke

Manual sampling

Mechanical sampling

Proximate Analysis
of coal (Ash, Moistur
VM and FC)

Determination of
Calorific Value

WA 97§ Hue §UE i ulshar

{ew 9% % TER 10% 39 & 797 |

TS A ¥ U YUl Wi & -9 99 & a1, o6 &
Fforge % 11 & fod %. 8 ° @ ¢ T9H o9 A
e !

50 1 Gt & &S & fo5q JUST Wi H GHAS BT |
=g wie i 3 T T 25 I % IS g |

Teeh Fafd Tie/aT 9 50 el Hue & §UE w !

Y9 ¥ 6N T (+)250 THLH 372@T (+)100 THUH & fohdt off
TER/Ye § ¥ Rl U 9ES a1 B Uh.UE.T & HEEER
g, AR A8 fier 3 !

TS T GUo a9H & fou @i wwhHa-ie & dueq @ fugor
LT !
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Table 2 : Random Number Table To Select Wagons For Sampling Table 3 : SUb:|°tS/Gr°55vsamplfS/th From One Lot
Hoafer S 9 3 forw Yew 2aw Tk Bic ¥ Gd-oied,/Ura dued,/arsr

e Selectany numberrandomly. 81 74 67 95 70 56 51 54 50 53 Wt. of th N P
.0 e 0. of sub

e FollowanyOnedirection. 61 37 42 62 93 96 34 18 22 89
e Select the next number in the same (Tons)
. . . . 52 07 16 29 39 04 71 14 76 78
direction, if the selected number is
greater than the total no. of wagons; 43 08 77 25 72 49 86 03 83 45

continue the process till you select the 65 32 27 40 63 57 97 84 82 87 Up to 500
required numbers. 501 to 1000
21 58 11 23 80 10 30 01 100 44 (0]
o IeHITe W R off e 1 =T B
Lt = 31 90 55 88 13 36 24 91 19 64 1001 to 2000
o aﬁwﬁaa@r@%ﬁmmﬁm%, 73 98 20 05 68 46 69 85 94 59 2001 to 3000
a1 3E faEn HeTor ek g 1; Si™ @%b 39 33 15 35 26 79 92 38 12 41 17 Over 3000
STITE HEAT T =T A& L & a9 qeh Al vl
PR Sl & 75 66 99 09 06 47 48 60 28 02
I

Fig. 8 : Sample collection Locations in Loaded Wagons Fig 9: Sampling from loaded wagons

W T F GUS S

W g AT ¥ HUSA o F ;=

Rake of 59
‘Wagons

10 % of the lot; 6 Wagons
Example ' -

Wagon No. 35 58
]
Example 2 . ()
Wagon No. 2 50 51 53 54 56
L
Wagon No. 2 10 16 24 25

Randomly selected wagons as per Random Table

gporaen o fyemer, At
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SAMPLE COLLECTION PROCEDURE HTA dee W Aue fou o=
FROM CONVEYOR BELTS T UfeRaT
1. The quantity that passes over the conveyor in a day 1. Sfifed Faa doe 9 o ardl 931 il T i Hal Sl 2

constitutes one lot, which needs to be divided into a no. of
sub-lots for the purpose of sampling. No. of sub-lots to be

9 YUl % 27 § o2 T B § Fier a1 & §9 Bie &

divided & qty of gross sample to be collected from each sub T wE T ol # ¥ & 9 A 1t due S m e 11 &
lot shall be as shown in Table 3 of page 11. 293 3 o SFHR A o
2. E.g., if the gty to be passed in a day over the conveyor is 600 2. 32T foru: Afg ufafem FHeer Iee ¥ U g AT 7 600

tons (which is 1 Lot), then there will be 3 sub-lots of 200 tons
each.

Fig. 10 : Sampling from conveyor belt
3. Weneedto collect 1 gross sample from 1sub-lot, & piIng y 3

@ 50 kg per sub-lot. Thus total 150 kg gross
sample shall be collected from 3 sub-lots over
the whole day, in the above example; any
stone/shale of (+)250 mm / (+)100 mm size must
be removed from sample, as the case may be as
per FSA.

4. If the conveyor is operated for 15 hours in a day,
spacing the collection of 150 kg over 15 hours of
conveyor operation, we need to collect 10 kg
every 1 hour (qty & intervals can be mutually
decided by seller & purchaser depending on the
running time of the conveyor and the qty that
passesin aday).

5. The belt needs to be stopped at the scheduled
time to facilitate collection of the samples
manually.

6. While collecting the sample, the scoop should
traverse the entire cross-section of the conveyor
belt, drawing app 5kg perincrement.

-\12/ QUALITY CONTROL DEPT. WCL

AR A 3H 200 A % & e @i § afer ST
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T 150 FRAHTE 8l 59 W H9o | 9 (+)250
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T el T% OES a1 @ TH.UH.U, & (EHER
T2, afe i fioT at |

7 ST e Hfdfed 15 5 Fodr 8 af v Refa
T yeIe 52 # 10 fhem 1 T U S e
(R 79 Tie # Hue fou S #F a0 & fFefor v
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Fig. 11 : Sample collection Locations in Loaded Trucks

W U TH | HUSG B o W&

Samples shall be collected from every 8" truck after the

truck from which the first sample is collected A H m I3 T W HAUS A 'E'a"'lT

Level the top of sampling

spot About 30Kg Sample shall
(50cm X 50cm) be collected from each
truck selected for
Remove at least 25 cm of sampling

coal from surface

1. Method of collection of samples from loaded - = , WL AT T R G TH, AR

: TERAE R
trucks is the same as that from loaded wagons T . .
2. Grade-wise & source-wise collectionin a day 2. To 9T ¥ TR R T I SIgER dmred i O T

constitutes one gross sample Fores AT ST

Fig. 12 : Sample Preparation Flow Diagram (Reduction of Gross Sample)
AT VST Uihan (U9 §Ue | S GUe 9= T)

Original 3/4" Gross (- 50 mm)
Sample > 50mm* Primary Crusher

1 & 3 Retained after Proper Mixing
Coning and Quartering)

Rejected
Rejected -

2 Now 2 & 4 Retained after
roper Mixing (Coning and Quartering)

-12.5 mm -3.5 mm m -212 micron Pulverizer
Secondary Crusher Reduction Mill M

Reduce Sample Repeatedly
till 2 Kg is retained

Final Lab
Sample: 2.0 Kg
of -212 micron
size

*After taking 1/4th sample for
TM (Total Moisture) Analysis

ST forsor fheTe, i 13
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SAMPLE PREPARATION PROCEDURE

Entire gross sample collected is thoroughly mixed and
1/4" of the qty is taken for TM (Total Moisture)
analysis.

Remaining 3/4" of the gross sample is passed through
primary crusher to reduce to (-)50 mm size.

If primary crusher is not available, above 3/4" of the
gross sample is first passed through 50 mm size sieve
and then the (+) 50 mm size part is also manually
crushedto (-)50mmsize.

The entire gross sample in (-)50mm size is thoroughly
mixed and coned & quartered twice, rejecting 3/4" qty
ofitand retaining 1/4" qty

The entire 1/4" qty in (-)50mm size is further crushed
to (-)12.5 mm size through secondary crusher and
then to (-)3.35 mm size through palmac type reduction
mill & 2 kg is retained after repeated coning &
quartering

2 kg thus retained is passed through pulverizer and
then through 212 micron size IS sieve, to form the final
lab sample of (-)212 micron size, which is divided into 4

equal parts.

QUALITY CONTROL DEPT. WCL

due Jardt ufsmar

THHT F@ A9 J90 B oD § e b 3T 9
17430 9 AUw (P e favewo & fou sten
fopar ST

TG S & 9T 3/4 df 9N T19THS HIR F AEIH 9
(-) 50 fHeft 3R 3 o forw TRk fopam STw |

I Wi IR UG Tl &, 79 HUS Bl 50 THUH
% T (sieve) T TR R TS & FW T2 &=
&1 E11 | HT B U TS | TR fohar S|

HUe &1 & IR HIAT TE FERT HW gC 1/4 97 90
Tehell HIX F (-) 12.5 MM Tl o fou qiRka foman
STy

TG % 999 (-) 3.35 MM & e fie 9 7iikd #d
U, i/ T ek 2 fehest A bt e T4 e
S

T8 QU UG TeaUEeR & ATEAH T 0 a4 Y, 212
TTSshI W8S o do-1 9 TIRT X 3o 4 TaE 9 §
TANTST S & fou dar f63 S|
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Sample Preparation Process ( §us damt ufshar )

Fig. 13 : Primary Crusher Fig. 14 : 50MM T&HT (e HIR UGS T2 & 0T
- "

Step 1 v Input Size: (-) 100 MM
ey Output Size: (-) 50 MM

Fig. 15 : Mixing of Gross Sample

goteren fSrEsor fhemer, Awifer
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Fig. 17 : Coning & Quartering Fig. 18 : SRIT=TT & ST

g
Fig. 20 : Reduction Mill

Step 4 Input Size: (-) 50 MM Step 5 Input Size: (-) 12.5 MM
Output Size: (-) 12.5 MM Output Size: (-) 3.35 MM

Fig. 19 : Secondary Crusher (Jaw Crusher)

-\16/ QUALITY CONTROL DEPT. WCL



HRIST AFafessr td fredwor o gR=west

Fig. 21 : Pulverizer Fig. 23 : Packing of Final Lab Sample

Input Size: (-) 3.35 MM
Output Size: (-) 212 Micron IS Sieve

Fig. 22 : (-) 212 Micron Sieving

Input Size: (+) 212 Micron IS Sieve
Output Size: (-) 212 Micron IS Sieve

(4 equal parts) (ST FHT )
1. Third party Agency 1. o2 Ut Qﬁ'{ﬂ
2. Consumer 2. TR

3. Coal Company 3. WIS HUAT

4. Referee Analysis 4. Yot Tagermor

gporaen o fyemer, At
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SAMPLE ANALYSIS PROCEDURE
(Proximate Analysis & GCV Determination)

The Final (-) 212 Micron size lab sample received in the lab

is air-dried in an open tray at the laboratory for 24 hrs to

bring the lab sample in equilibrium with atmospheric

conditions. Subsequently, following parameters are

determined:

1. Ash(Air-Dried): Apparatus: Muffle Furnace

2. GCV (Air-Dried) : Apparatus: Automatic Bomb
Calorimeter

3. Moisture (Air-Dried): Apparatus: Moisture Oven

4. Moisture: (At Equilibrated Test Conditions..40°C & 60%
RH)

Two Methods are in Vogue for determination of (4):
v Rapid Method -Takes about 18 hours; Apparatus:
Humidity Conditioner & Temp Oven
v’ Reference Method — Takes about 72 hours; Apparatus:
Desiccator & Moisture Oven
After Determination of Air-Dried GCV, Eq GCV is
determined from the following formula:
(100—Eq M)
(100-Air Dried M)

Equilibrated GCV = Air Dried GCV X

QUALITY CONTROL DEPT. WCL
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A W N
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Sample Analysis Process due fagarsor ufemar

Fig. 24

STEP 1
Samples of -212 micron
size kept for Air Drying

(An Essential Part of

Fig. 25

STEP 2
Determination of Ash
(Muffle Furnace)
At 815 + 10°C

Coal Analysis) for 1 hour
@-q- 1 @"T 2
212 WTEHE TES & T = frefr
Hue e ¥ g@En (TS A )
(Frreen freeT TH 52 % oy
T TEEUT 91) 815+10 feift Fe W
Fig. 28 Fig. 26
STEP 5 STEP 3
Determination of Air-Dried GCV Detelclm'l nation of
(Automatic Bomb Calorimeter) (Mois?lzizucr)‘\a/en)
And then Eq GCV At 108 + 2°C for ;
As Per The Formulae 1to 1.5 hours
BU 5 ©u 3 .q
T g Sh it i e |
(T i B (wTavsr 3t ) |
T T A T § ghAaTe w3 22 02 7w L
STt 7 feroT 108 + 2 feifi e W |
STEP 4 ®U 4
Determination of Equilibrated Moisture gferfeees At s ferivor
at 60% RH and 40°C 60% RH 3ﬁ-{- 40°C UT

(Humidity Conditioner, Desicator & Temp Oven)
Two Methods are in vogue:
1) Rapid Method.. Takes about 18 Hours;
Apparatus: Humidity Conditioner &
Temperature Oven

Apparatus: Desicator & Moisture Oven

2) Reference Method.. Takes about 72 Hours;

(3T FEtoR, Sfaehe 3R auH 37a)

forerteor 3 fou st & & e &

1) e fafr - o9 18 5 1 8; STHL:
3TSAT HEIYFR 3R ATTHH ST

2) Ret=g fafey - @ 72 62 ST 8; U ¢
Sftehet S A M

gporaen o fyemer, At
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Sr. No.

20

Table 4 :

Parameter

Constitution of one lot

Random selection of wagons

No. of sub-lots/wagons

Qty of gross sample

Total weight of gross sample
for the whole rake

Collection of gross sample

WHt. of final laboratory
sample

QUALITY CONTROL DEPT. WCL
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Comparison between Wagon Sampling Procedure as per BIS & CCO
And Standard Adopted in FSA

As Per BIS

One Rake

25% of the lot; 16-18
wagons in one rake

6 sub-lots of 3 wagons
each; total 18 wagons

120kg from 1 wagon

2.160 tons
(120 Kg x 18 wagons)

From a 30 cm dia hole upto full
depth if height of wagon

is < 1.5 mtrs; otherwise,

upto 1.5 mtrs

1.5 Kg.

As Per CCO
One Rake, if whole rake is loaded with
on grade of coal; otherwise, wagons of

one grade shall form one lot

10% of the lot; six wagons in one rake

No sub-lot concept

30kg from 1 wagon

180 Kg (30 Kg x 6 wagons)

From a 30 cm dia hole, upto a depth
as far as practicable

1.5 Kg.

Standard Adopted in FSA

As per CCO

As per CCO

6 sub-lots of 1 wagon each; total
6 wagons
(To be decided as per FSA)

50 Kg from 1 wagon

300 Kg
(50 Kg x 6 wagons)

From an area of 50 cm X 50 cm,
after leveling the selected spot
and removing at least 25 cm coal
from surface

2.0 Kg.



Sr. No.

Period

Mid 1975* to Early 1982*
(About 7 years)

Early 1982* to End of 1997*
(About 16 Years)

Early 1998* to Aug 1999
(About 1 % Years)

Sept. 1999 to Oct. 2009
(About 10 Years)

Nov. 2009 to Sept. 2013
(About 4 years)

Oct. 2013 to Apr. 2015
(About 1 % years)

May 2015 to Sept. 2016
(About 1% Years)

Sept. 2016 onwards

BT AFafessr pd faeduor e gt

Table 5 : HISTORY OF COAL SAMPLING ACTIVITY IN CIL
(Chronological Sequence of Sampling Time-Scale)

Sampling Locations

Loading & Unloading Points

Unloading Points

Loading Points

Loading & Unloading Points

Loading Points

Loading Points

Loading Points

Loading Points

Sampling system in Vogue

Joint Sampling; however, the sampling point was
changing every alternate FN / Month

Joint Sampling

Third Party Sampling ; independently by CCO

Third Party Sampling; simultaneously by an
independent common Third Party appointed by Coal
& Power companies. Average of the two results was
applied for commercial purposes.

Joint Sampling

Third Party Sampling ; by the CIL - appointed TPA in
the presence of Representatives of Power Cos
Third Party Sampling ; by two independent TPAs
appointed by CIL as well as Power Cos

(Period of dispute)

Third Party Sampling ; by common TPA, CSIR-CIMFR
as per decision of the ministry

Remarks

During the last 43 Years
since formation of CIL,
the system of Coal
Sampling against
dispatches to power
sector was changed 8
times. Coal Sampling
was carried out at both
Loading & Unloading
Points for 17 Years, at
Unloading Points for 16
Years and at Loading
Points for 10 Years
* Month exactly not
known

gpoteren forEizor faeteT, Aemifer 21
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ANNUAL COAL GRADE
DECLARATION PROCEDURE

Annual Coal grade declaration is carried out as per
the procedure prescribed by CCO in terms of Sub
Rule 1 of Rule 4 of the CCR-2004

In terms of the above procedure, Mine-wise and
Seam-wise Annual Grades proposed by Units
every year are submitted to CCO on-line by 2™
week of Dec, after approval by the Nominated
Owner

CCO teams draw samples from loaded wagons/
trucks/belt/rope way on three different dates at
an interval of 7 days from all mines in question,
duringJanuary and February

Samples drawn as above are sent to a Govt
laboratory by CCO for analysis

Based on the average of the 3 analysis results,
Annual Grades are communicated by CCO to coal
companies for necessary Notification

Coal companies notify the annual grades finalized
by CCO, which come into effect from 1" April every
year

QUALITY CONTROL DEPT. WCL

Ttk hHITST TS
O UfshaT

Y8R -2004 & 99 4 &% 39 a9 1 & fad
Treftet g i wfean & STaR aiftie Fer Igd
ST 3 S 2 |

SUIH HfhaT o STIER, AMifehd A5 G STHIEA &
d1e, gL HIS IS 5N Y&dlfad A8-d13sl T8 HH-args!
MR T faHar o TR @8 de SIEe i Ao
T o ST €

Trdten dmg Sl v Wl wE | geft @i g 7
feit & 3fue # @ sre-sre fafE W aiRe 3 /
T / e / U9 3 | Gy 3ehgT a2 |

el 59 T duey favewn F fou dfien sm
foretRe el ST § 9l S 2 |

d frvetvor aRom & sftgd & SMER W, rgAfea
Mt U v Mg & ST HEsn g/ Hige
Ffdi w1 gied fRar ST @ S wEeT st
g & & |

Ig gl a1 I59 &X 1% 1 3% | JuHi e & |




BT AFafessr pd faeduor e gt

GRADE

G1
G2
G3
G4
G5
G6
G7
G8
G9

Table 6 : GCV CHART / <freiet =e

GCV RANGE GRADE GCV RANGE
(Kcal / Kg) (Kcal / Kg)
(+) 7000 G10 4301 to 4600
6701 to 7000 G1l1 4001 to 4300
6401 to 6700 G12 3701 to 4000
6101 to 6400 G13 3401 to 3700
5801 to 6100 Gl14 3101 to 3400
5501 tp 5800 G15 2801 to 3100
5201 to 5500 G1l6 2501 to 2800
4901 to 5200 G17 2201 to 2500
4601 to 4900

ESSENTIAL CONDITION OF SAMPLING & CONVERSION FORMULAE

Essential Condition of
sampling
The whole bulk of coal to be
sampled should be exposed, so
that all parts are equally accessible
to the sampling implement and
have the same chance of being

includedinthe sample.

1. Erstwhile UHV* formulae:
UHV =8900-138 (A+M); when value of (A+M) is 64.5%, UHV becomes negative
2. Forconversion of Air Dried GCV into Eq GCV:
(100-Eq.M)
(100-Airdried M)
3. Forconversion of UHV into GCV (When UHV and M are available)
(UHV +3645)-(75.4 X M)
1.466
4. For conversion of UHV into GCV (when UHV only is available):
GCV=2111+(0.6812UHV)

Eg. GCV = Air dried GCV X

GCV =

*Wef1.1.2012, the UHV-based system of grading & pricing of Non-Coking coal in the country
is changed into the GCV-based system of grading & pricing.

e frison fener, dmifr
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THANK YOU! CEEIC!
It is believed, this Pictorial' Hand Nl L oA & A
Book Has Helped You in ST FS 3 G T 39 e %
understanding the Sampling & gf @ A q0% § gug IR &
Analysis Procedure Better..
-QC Department - TR T
WCL ECali
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