0861~01-72 = (31¥0
CEIIEAS  FONHYALHY
80TVA 2TvS 40 %7 - HENDOVAONVA' @98 - - LSO e
© S8TANP 2A00R 8Y3 03 SBHE@ Ul 348 mpmma_&m X2 mﬁzo:ow mE .
. 1&@2
00L 162 -00L°OCE 004”208 0087 OD§°E - 00S°E . 006°2l oom.mﬁ_ 008-21 . 00S'%  000°LLZ 000T08Z 000°L8C . HOVED
005°89¢ 00S" 128 005 °8LE 008°¢  00S°E 00S°€  00S°ST COS'ST -00S°9T - 00S'S 000'€¥E 000°G¥E 0CO'8SE 0 4QvEd
0057817 00§°12% 005°§2% _B0S°€ - 00S°€° Q08¢ - 00581 Q0S'5T 00S°61  DOS'G - 0007 88E:000°262 000°6C . g JGVED
00S°£5% 008987 (00S°E9% G0  DOSE  DOS'E  Q0SBT 00G'6T (00S°61 - -00S'9 00G'¥TY 000°iZ¥ COC'¥EY -V BOVAI
(ANTYO0 NOX) Y4 9H0T O
0057427 00ST0ET 008 LET 008°¢ D80S 00S°E  00SA 00574 00§74 . 00S°Z O00THTT DOCTLIT 000°3ZT . D FAVES
00STELT 00GT9LT 008 ERT 00$°€ -00S°¢ 00S°€ - 00SL 0054 00§L 00577 0007 09T-GOCTEST 0007041 & 3avd
00L°022 00L"£72 - 00L°08Z 00S°E  00S€  00S°6 .. 006°Z1 006°21 006°Z1 ~ 0OS'® 0007002 0GO'E0Z°000°0I7 9 3ved
00,°72% ‘0047517 - 00L°Z87 00S°E 0087 QOSTE 00821 0082 008721 008% -000°%5Z 000587 000°287 (- 4GVHD
00G"§%6  00S"8%S - 005°$5E 00S°6 00S°€ . 008°€  00STST 00GU9T 09891 00S°S 000T8IE 000;1ZE-000°82C - - O 3AVED
00S°€6  00S"96E 00S" €07 00S°¢ 00S°6 00SE  0OS'ST - DDGT6T 00561 00S°9 000°¥9E 000°LZF Q0C:PLE 4 AOVED
00§°§27 005167 00S"BEY 00S't 00S°€ 00S°€ " Q0S"BT 00G*6T 00S°6T  008°9 -000°BSE.000°2C% 00G'B0F. .V 4MVED o
(THVISONOT VEL IO} D wzwmoupzqz 1 nw
_ _ _ C _ 7761 0140
052702y (0S2°€Z% 052708y 082’y 0S2°y -0S¢°F  00STET 00S°ST DOSTT  DOS'S ooo omm Doo £6¢ 000°00% 1'39
_ o ; o : %61.00d0.
092005 082'€03 057°0TS 0827 0S¢'% - 082°%  O0S'BT (0OS'6T 008'81  0OS'9 :Doojobﬂ_ooo.mhw 000" 08% I'J9
Y00 DNINOO-THES ¥
e1/58  81/sy /sy 91/5% . 81/s§  81/sK 9)/5y  BI/Sy  9Y/SY | eifsE el/sy  81/SE SI/sy
HOE O ROYIST HYSIS WOE XOVIS - HVELS CHOY NOYIS WVELS HOWOMOVIS  WYALS |
S . “Of
3078 TIO0L LL0G FSI0XT BAIMDIS . *oom@ >yq<wom KO 8880 © LLT¥AQY 20144 018v4 v 121358

(22/02) (1900 30 INARIEVARA) ADYENE 40 XMISINIR ‘VIONI 40 INGKNYZA0D 40 NOIIVOIA1ION

manw<gum g2LINIT S07A14TV00 NUELSYE HLAOS LY LNETVAZYd §v° (1)

(YS8190 KT SEIATTI00 H0d)

6861°10 XUVRKVE RO¥I 105233 mHHa.q¢ou.mo.mmmeu:mHm_mmHmm

g 1'¢ xsuny



0881-01-22 © (34¥0
QAITUGS © BONANFITE

AL TTVS 40 %7 - BAULLOVANNYH- 0OEY

ZNTVA ATVS. 40 %8 - URUNIOVIANVR (9%

L8

VS

: SETIND 2A0QT B3 0 coﬁpﬂﬂﬂw UT 2J §7UBUS[ xw“ mcﬂaoﬁﬂo% 3y

meo?
§2°005 827808 82°01E 016 018 0TS 057 | 05°¢° 058 BE'5  8¢°% . 8L°¢ _gm.w 00°L47 007087 00" 182 q 4qves
85°88C 86°TLC BETBLE 0§ 0I's- -0T°§ 0¢'¢ ~ 09°¢  0S°¢ g8'¢ B8'% . 8879 0S°¢ . GO"EPE 0Q°9%C 007696 U 3aves
© (EHYTS RCT) ONTNOD KON 7
2887 £2UE1 g2ieel 01'§  -01°¢ Q1% 08¢ 088 0%¢ 13 T Y A S 05°2  00°¥1T 007411 00°3ET - § BAVES
£2°6L1 - £2°281 - £Z°881 “Ore 018 - 01°8 €5°C " 0% 0§78 1 S Y A SO Y R ¥ 0S°Z° 00°0ST .00°€9T 00°GLT 4 AavEs
82°E8¢ 877977 QT EE7 oI’ 01§ Q18 0s°¢ 0t 0S¢ -88°5 0 BE'E 8E°S 08'y 00700z :00'E0Z  00°0i¢  Fagvys - &)
82°GLT 87°BLZ "877S8Y 11O () B ) 5 0s'¢ 08t Q8¢ BTG - BETE . 8ES 06°% 007262 007%S¢ 00°2%2 0 3avel
86'CvC . 88°5¥C  B5IESD 0] 00 T 1) R R 05°6.0 0§ 08¢ 880 - 88°9 . 88°9 - 0S°¢  [0O'BIE Q0°IZ 00'8ZE - 0 AV !
82 288  ECT9BE . £27E0V 1] AT ) B | 056 08¢ 08'% c1'8 - E1'8 - EI'8 0879 00°RSE 00°I98 00°WLE g 30vEd <
RUANES S A VAN gr°s 018 0§ R 1R N 1[* 6 1'% £1°8 05°9  00°6ES QC'Z0¥ . 00'BGY -V 3OVED
V0D SNIYOO-ROR 1
8L/8%  =1/sy mu\mm /sy @Sy 9%/sy mu\mm a1/8%  @1/sy- 81/5§  @1/sy . §Y/SY i 99/SY  i81/sy . 8%/su 31/%%
WM XVIS HYEIS KOd - ¥OVIS  HVELS KO M0YTIS E«M&m ROE  XVIS HraLs : zom BOVIS WS
- BNl |
0L ¥34-/6°SY ~¥3d O1°C°S¥ §580 -Tva07 -S01d: - = _ : “Of
S7d E0Idd TYICL SNNOL ¥3d-/G5¥ 888D -dH A0 ESIOXE ONIMOLS SSHD VM | ALTVAQY 2014 21SvE - - BEVED (TRTI9g

Ammxmmv {1700 20 INIRIFYIRQ) wmmmzm 40 wmmesz anzM Jg Hzmzzmm>om 40 zOHqﬂuHmHHoz

(*d"¥ UTYITH wmﬂdm a0
Hga<mwzwm mmp_xHq mmgmhmqqog NUZRIEON 1Y IN3TVAGEG SV (1)

688110 RAVINYT RO aummmm HIIA “Tv00 40 RRIITELS muHmm

6T17E Xauuy



0881-01-22  (3LYC
SHOTHAS © TONEHALTY
AT IS 40 %7 - AEOLOVAONR (23 178D
CA0TYA TS 40 %8 - ESEALOVIINYH COTY RE
 SRYIP SAOQE BYT 0% UOTIIPPE UI 3JE SIUSNSIA X3 BUTKOT[O] 9L °
_ | S 510
09887 037262 087662 08¢ 086 05°€ 08°% ' 00°2L7 -00°08Z 0018 G 2GVAD
00°ASE  00°0SE  00°49% 08¢  0SE  05°€ 05'8 00°EYE 00°%HE 00°ESE D EOVHD.
¢ (3WVTE DROT) BNINDD NOR 2
087 08°S17 0R°7ZC 05°¢ 05 05°E 087 007007 007602 09°01Z. SOVED
08'%92  08°190 0877 06°f  08'C  08°F 067 (0250 0036 00T O GO
L TY00 DNIN0O- 207 .
usE A WSy B1/S8 9/SE  8Y/sy B1/sy. ian/sy  99/sy mu\mm
WE O NOVIS WIS | HON - YOVIS WYAIS HWOY YOWIS | RVALS
| SO0 78d-/S7SH M _ : _ oy
S MY WL AL ESI0XE . NIHOLS ALIYADY 3018 DISVE 3OVED 121438

{~d0 cH:gﬁa $9128 J07)

"TVEONIS' mmiz_ﬁ SUIALLVOD REEHIAGR 1v Emﬂa&m 5¥° (1)

686710 wm¢mzﬁh_mamm_gummmm;m@Hg.gﬁou 0 THNIORHIS ROTHd
(2z/52) (1903 40 INFAL¥V4AQ) ABWENY 40 XHISINIK-‘VIANT 20 INIRNHIAOD JO KOILYDIZIION

7°1°¢ Xouuy.

94

o«



Annex 3.2.1 - (1/2)

(8) Selection of feed coal for SRC process

It is necessary to select the most suitable coal as feed
materials for SRC plant from the technical and economical
view-points and Lhe followings are the ditems to be Laken
into consideration for the above selecLlon

1) Coallflcatlon

2)

Régarding the SRC'process;'coal easily soluble in
solvent is suitable as feed material. = =
Generally, medium & low volatile bltumlnous coal

semi-—~ anthracite and anthrac1te ‘are difficult to

dissolve:in solvent, but the coals ranked from high
volatile bltumlnous coal to lignite: are easy to

dissolve in solvent. In case of using carbon per cent
(dry ash free basis) as an index,; coals having high
carbon per cent are difficult to dissolve. On the one

‘hand,: coals with low carbon per cent liave a low vield

of SRC product.
Therefore, coals having carbon per cent of about BO%

are desirable.

©On the other hand, high volatlle coals are ea511y

soluble. .
In case of using a fuel ratio* as an index, desirable

codals are those having a fuel ratio of less than 1.3.
Insoluble Materials

As ash and inert components (Fusinite, Micrinite,
etc.) are insoluble materials, coals containing such
mateérials as little as possible should be selectied.
In the SRC process, in order Lo increase an yield of
SRC products as much as possible, reacltion conditions
which reduce an yleld of an oil fractlon should be
selected,

Under this condition, high contents of insoluble
materials (ash + inert component) have to be taken:out
from the process and 81multaneously,'much eguivalent
volume of heavy oil (solvent) will also be discharged
accompanying the inscluble materials, thereby causing
a shortage of recycle solvent. Accordingly, the
process can not be realized without filling up
additional solvent. o o - o
Therefore, it is:very important to select coalsi with
less ash and inert contents and in addition, lowering
ash through effeclive coal preparation is required.
In general, the target of ash contents or ash and
inert contents are of less than 10% or less than 20%
respectively after preparation in case of coals which

are described in Item 1.

¥ Fuel ratio = Fixed carbon % / Volatile matler %
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Amnex 3.2.1 (2/2)

3)

4)

CHLORINE CONTENT

Chlorine is undesllable for SRC process, because it
has corrosive action- agalnst plant materials. - Coals

‘with chlorine content of more than 500ppm: should be

avoided as feed coal .of SRC plant.

CONSTANT SUPPLY OF'FEED COAL

As SRC plaﬁt is.a,éophisticéted chehical plant;'it is
desirable Lo select coals which can be constantly

supplied both-quantita;ively_aﬁd gqualitatively during
plant life, preferably from the same coal seam.
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Annex 3.2.2 DETATLS OF COAL MIRES WHERE COAL SAMPLES

WERE COLLECTFD

The fo]]ow;ng details of the individual coal mines are mainly
based on data which was obtained. at the time of observatlons of
the collection of coal samples in India in September to October,_

1990.

Some parts were revised by the information COllected

during the 2nd on site survey in September, 1991.

1. Arxgada-Sirka

(1)

(2)

(3)

Name of Colliery

Central Coalfields Ltd.
Argada Area, Sirka Colliery

Location.

Blhar State, Hazarlbagh Dlstrlct
Latitude: 23 degrees 39 minutes North

‘Toongitude: 85 degrees 25 minutes East

State of Coalfield and Coal Seams

This area forms part of the South Karanpura coalfield and
at present working is in progress on an open cast mining
basis at three ccal seams beginning with the Sirka seam
(seam thlckness 7.65-20,70 metres) at the uppermost reach

 followed by the Argada seam (seam thickness 15.25-26.90

metres) and the Argada A seam (seam thickness 15.70-18.70
metres). The grade of the coal variety mined (run of
nine from combined seam) .is evaluated at Grade B/C Non-

- coking coal. The analytical data for the various seams

is shown below:
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* Proximate Analysis (Bore Hole pData/Fquilibrated Basis)

Sirka Argada Argada’A’
Seam Seam Seam
Moisture In Band = 3.5~ 5.1  2:6- 3.6  2.3- 3.2
Content (%) Ex Band 3.5~ 5.2° 2.8~ 3.7  2.4- 3.7
Ash In Band 15.7-24.0 17.9-20.2 24:2-31.7
Content (%) Ex Band 14.1-22.7 16.9-20.0 19.8-23.1
Volatile = In Band 27.8-31.6 31.2-32.9 27.3-29.6
Matter (%) BEx Band 27.7-31.8 31.6~32.7 29.4-31.9
Fixed Tn Band 44.1-49.3 45.2-47.3 38.3-43.7
carbon (%) Ex Band 45.5-50.7 45.4-47.6 43.7-46.9
* Ultimate Analysis
Sirka Argada = Argada’A’
Seam Seam Seam
¢ (%) In Band 83.0 82.9 - 85.1
: Ex Band 65.8 65.6 - 60.2
H (%) In Band 5.2 - 5.3 5.4
Ex Band 4.1 4.2 3.8
N (%) In Band . . 1.8 1.7 1.6
: . Ex Band 1.4 1.3 1.1
s (%) In Band 0.6 0.8 0.6
: ' ' Ex Band 0.5 0.7 0.6
0. . (%) In Band 9.4 9.3 7.3
Ex Band - ' - _ -
Carbonate  In Band - - -
CO5 (%) Ex Band 0.45 0.39 1.33
r (%) In Band  u - -
Hx Band 0.193 0.119 _ 0.045
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Note: The ultimate analysis data for the Sirka and
Argada seams are based on the 1955 analysis of
Seam Samples shown in Indian Coals Vol. 4 (CFRI).
Valués.given for Argada A seam are based on a
1963 analysis, - o

* Gross Calorific Value (kcal/kg)

"8irka Seam = Argada Seam Argada’A’ Seam
fn Band  5,535-6,395 6,185 5,070
5,855

Ex Band 5,705-6,535 6,285

% Caking Property -5 (BSS Caking Index)

The coal reserves as estimated by the MEC in 1976 is

‘shown below. Minable reserves can be eStimated-from

these figures on the basis of a 1:3 coal/OVérburden_
ratio. o ' ' '

Sirka seam '~ 10.63 million tons.

Argada seam - 14.56 million tons

Argada ’'A’ seam . 14.77 million tons

Combined Argada and B :
Argada 'A’ Seams “7.36 million tons
TOTAL . o 47,32 million tons

The grand total output as of 1976 reached six million
tons so that at present about 41 million tons remain.

Details of Production
Coal production is primarily done on an open cast mining
basis and a damper shovel combination method is employed.

The main equipment used at the Sirka colliery is as
follows: '
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(5)

Shovel <EKG 4.6

-

‘three

Hydraulic shovel : one :
Mining capacity 3.5 M3 /v
Tonnar Dumper : 37
'Hauling dapacity : 3.5 MMmB/y

The mining output record, proﬁection and nominal capacity
for the Sirka colliery is as follows:

Oferburdens(OBR) Coal

Nominal Capacity- : S _

(Mechanized 0/C) 2.23 mum3/y 0.60 MMt/y
1986/1987 1.71 MMmd/y . 0.39 MMt/y
1987/1988 1.89 mmm3/y 0.48 mMt/y
1988/1989 1.68 MMmS/y : 0.545 MMt/y
198971990 . 1.59 MMm3/y 0.56 MMt/y
1994/1995 planned - 0.60 MMt/y

'1999/2000 - planned . - | - 0.60 MMt/y

There are 520 personnel engaged at the Sirka colliery in
open cast mining with a total personnel of 2816 employees
if underground mining is also taken into account. Annual
production cost averaged 292.57 Rs/t in 1989-90 and
reached 387.27 Rs/t for performance between April and
July, 1990 (the effect of the MONSOON Season Causes large

fluctuations in production cost).

There are no washery facilities installed.

Dispatch

At present, mined coal is dispatched to consumers as it
is mined. A coal handling plant equipped with the -

following facilities is now under construction and is
expected to begin operations in the near future.
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Main Equipment of the Coal Handling Plant

Feeder Breaker with Grab

Metal Detector and Picker

Reciprocating Feeder 100-300 t/h 1
Reciprocating Feeder 100-400 t/h

Belt Weighing Scale

Vibrating Screen - 200 t/h

Rack and Pinion Chute Gate . 1
Motorized Loading Chute :

Sump - Pump '

Dust' Suppression:

Dust Extractor

Weigh Bridge 100 tons capacity

Wagon Hauler ' o

Motorized Hoist 5 tons cépacity

The quality specifications of dispatched coal is set at
" Grade B/C, and the fluctuations in actual quality
registered between April and June of 1990 are as follows:

Grade B: B 77%
o - ¢ -20%
o ) 3%
Grade C: c 86%
D 14%

The'recqrds and future projections for annual coal
dispatch are shown below:

1985-1986 307,000 tons

1986-1987 390,000 tons
1987-1988 382,000 tons
11988-1989 545,000 tons
11989-1990 562,000 tomns

1994-1995 planned 600,000 tons
1999-2000 planned 600,000 tons

The coal price is determined by the Government, the
following indicates the pit head basic price.
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(Unit: Rs/t)

Steam -8lack - ROM
Grade B 374 ' 367 364
Grade C 328 321 . .318

(6) Details of Central Coalfields Ltd. (CCL)

The mining activities of CCL axe centered in Bihar state
and cover twelve areas and has workings in 54 collieries
in the coalfields of Bokaro, Ramgarh, Giridih, North and
South Karanpura in this state. Of these there are five
collieries in the Argada area namely the Gidi 'A’,
'Gidi’C’", Religara, Sirka and Argada collieries.

The coal reserves- belonging to the CCL axe as follows.

Proved: Coking Coal | 2,400 million tons

' . Non-Coking Coal 3,630 million tons
Sub-Total 6,030 million tons

Indicated: - . 14,120 million tons

Inferred: . : 5,202 million tons

Total: = : : : 25,352 million tons

The breakdown of reserves by coalfield can be estimated
as follows: - ' '

- (Unit: million tons)
E.Bokaro W.Bokaro S.Karanpura N.Karanpura

Proved: Medium C. C. . 1,822 2,310 - ‘ -

Non-Coking Coal 10 177 1,807 . 2,069
Sub-Total 1,832 2,487 1,807 - 2,069
Indicated/Inferred: 2,642 - - 1,759 3,901 ‘11,039
Total: §,474 4,246 5,708 13,108
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(Unit: million tons)
Auranga Hutar Daltonganj Ramgarh

Proved: Medium C. C. - - S 164.11
Blendable - | - - ~  270.43
Non~Coking Coal . 138.77 87.15 '83.86 -~
Sub-Total - 138.77 - 87.15 = 83.86 434,54

Indicated/Inferred: 1,643.83 162.67 60.10 624.66

Total: _ 1,782.60 249.82 143.96 1,059.20
The output records and future projections for annual

production of CCL are shown below:

' (Unit: million tons)
1985 1986 1987 1588 1989

-86 ~87 -88 -89 -90
Annual Output 24.13 25.11 27.27 28.04 28.50
* By Mining Method - R
" Underground 4,71 4,23 4.16  4.61  4.70
Open Cast 19.42 20.88 23.11 23.43 23.80
-* By Type-0f Coa1 . : S _
© Medium C.C. 11.41 11,99 10.81 8.99 NA
 Non-metallurgical c o ' ~
c.cC. . 1.23  1.05 - 2.89  5.39 NA
Non-coking C. 11.49 12.07° 13.57 13.66  NA
% Argada Area 2.00 2.077 2.252 2.222 NA
% Sirka Colliery 0.543 0.587  0.666 0.732 WA

The Eighth Five Year Plan ShoWs'productidn programme of
CCL up to 199%4-95 as under: o '
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(Unit: million tons)
1990 1991 1892 1993 1994

-91 92 L83 TLaa T Lgs
Opencast mining 24.32 26.25 28.79. 32.59 38.00
. Underground mining 4,85 5.00 5,21 5.41 5.50

Grand Total 29.17 31.25 34.00 38.00 43.50

CCL;pbsSesses the following coal washeries with a
combined total processing capacity for about 15 million
tons of raw coal per year.

‘Rargali . '_2;7OIMMt/y_

Kathara : . .3.00 MMt/y
Swang’ : -0,75-Mﬂt/y
Gidi ' : - 2.84 MMt/vy
Rajrappa - - 3.00 MMt/y
Kadra (Under Construction) 2.60 MMt/y

The achievement record for clean coal output of the
washeries is shown below. Figures in brackets indicate
the clean coal yield in percent. . '

{Unit: million tons)

1985/86 1986/87 - 1987/88 '1988/89
Kargali  1.650 (65) 1.346 (57) :1.269.(58) = 1.235 (58)
Kathara  1.245 (52) -0.987 (51) 0.806 (44) 0.585 (44)
Swang 0.596 (61) .0.572 (65) 0.640 (68)  0.652 (61)
Gidi 0.972 (58) 0.846 (55) 0.900 (52) - 0.788 (51)
‘Rajrappa - - _ 0.191 (68) 0.642 (80)

4.463 (59) 3.751 (56) 3.806 (55) 3.902 (55)

Total

The target_output_for clean coal“projected_for 1994-95 1is
'5.55 million tons. ' .

Further in order to maintain the parameters'fbr product
output and gquality demanded by users the CCL is
proceeding with the installation of a Coal Handling Plant.
(CHP) and the introduction of an electronic weigh bridge
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in addition to reinforcement of the access rail siding
capacity and improvement of the existing weigh bridge.

The annual CHP capacity in 1988-89 was 7.54 million tons
~and it is planned to increase this to 39.0 million tons
by 1994-95. o

According to the recordslof achievements,for 1986-87 the
coal production was 25 million tons for raw coal, 5.2
million tons for washed coal, 0.5 million tons for soft
coke and 0.025 miliion tons for hard che._ The :
production cost was 195.65 Rs/t of raw coal (wage cost
95.10 Rs/t; other costs 100. 55 Rs/t), while the sales
price (avg. ) was 194.03 Rs/t. At the beginning of the
year personnel cf executlve class numbered 2, 499 persons
and 102,705 of non- -executive class 50 that the per capita
output (OMS) was’ 0 96.

The main users of coal are power plants, steel plants,
railways, fertilizer plants, cement factories, paper
mills, etc. The records and projection plans for the _
dispatch of coal of the CCL in total. together with these
for the Argada area are 1nd1cated below: :

: . (Unit: million tons)
1985 1986 1987 1988 1989 1994

-86 -87 -88 -89  -%0 - -85

| (plan)

Overall Dispatch 25.35 23.76 24.86 25.99 29.00 42.00
In Argada Area - 2.499 2,100 2.050 2.214 NA  NA

Further, the records of dispatch sector-wise are as
follows:
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: - {Unit: million tons
1985-86 1986-87 1987-88 1988-8

Steel: Washed Coal 4.402  3.745  3.790  3.697

Boiler =~ 0.689  0.485  0.524  0.664

Power: Raw Coal 9.645 10,753 '12.320  13.058
'~ Middlings 0.940 - 0.938 0.810  1.02%1
Loco : Raw Coal .0.900 0.437 0.311 0.197

Middlings - - - -

Cements 0.702  0.657 - 0.727 0.826
Papers: 0.163° 0.198 0.155 0.270
Textile: 0.119 0.136 0.146 0.123

- Fertilizer: 0.874 - 0.992  0.938 1.016
" Chemicals: - - o= - -

' Coke Oven: 0.000  0.000 - 0.002 0.000
Export: : - - - -

" BRK: - ©°0:351  0.272  0.224  0.411
CIL Stk Yrd: 0.073  0.015 ~ 0.005  0.000
‘Others: 4.819 3.616 3.500 . 3.042
Total CCL: - . 23.677  22.244 23.452 24,325

‘Attached:
Figure 1 CCL AREA MaAP
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2.

Neyveli Lignite

(1)

(2)

(3)

Name of Colliery

Neyveli Lignite Corporation
Mine I (Sample collection), Mine II

Location

Tamil Nadu State, South Arcot District
(200 km southwest of Madras)

Mine T . . : o _

Latitude: 11 degrees 33 minutes North to 11

S _ degrees 35 mlnutee North

Longitude : 79 degrees 27 minutes East to 79 degrees 32
minutes’ East '

Surface Area : 16.69 kmz

.

Mine II : - ‘ S .- S . _

Tatitiude  : 11 degrees 29 minutes North to 1l degrees 33
o _ minutes North |

Longitude’ : 79 degrees 26 minutes East to 79 degrees 33

mlnutes Fast

Surface Area 27.00 km2

-

State of Coalfield ‘and Coal Seams

This ‘area forms part of the Neyvell Lignite Field
(Mlocene epoch) and the Mines I and II in present worklng
have a single llgnlte seam which is. 45 to 150 metres in’
thickness. .In a quarter of the total area there is a 2
to 5 meter single seam of intercalation. The coal is of
a woody llgnlte varlety The'analytical data is given
below:
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* Proximate Analysis (As mined basis)

Moisture (%) ' 53

Ash content (%) - "3
volatile matter (%) =~ = 24
" Fixed carbon (%) 20
* Gross Calorxrific Value 2,450 kcal/kg

* Pltimate Analysis

Moisture (%) 10.40 (after 24 hours at room

Ash Content (%) ' 4.60 temperature)
C (%) o  53.05 : |
H (%) : 4015
N (%) ' 0.75
S (%) - o .0.80
0 (%) 26.25

* Chemical Analysis of Ash

Si0, (%) : Co 16.20°

Al,05 (%) 20.60
Fe,03 (%) o 4.15
CaO (%) : : 26,70
Mgo (%) o . 6,75
S03 (%) o . 25.60

% Grindability Index(HGI) 108-127
* Fusion Characteristics of Lignite Ash

Initial Deformation Point 1,080-1,150°C
Boiling Point’ 1,250~1,300°C
Flow Point: .. 1,320-1,350°C

The total reseérves of the Neyveli Lignite Field are
estimated at 3,300 million tons of proved reserves and
2,000 million tons of minable reserves. Of these the
minable reserves of Mine I are 287 million tons but since
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(4)

 Bucket Wheel Excavators 1,400 1

122.96 million tons had been mined up to August of 1990
there remain 164.04 million tons of minable reserves
{(accepting that there is no expansion). If expansion is
approved then the remaiﬁing_minable reserves wOﬁld amount
to 252,04 million tons. On the other hand, Mine II is
estimated to have 398 million tons of minable reserves of.
which 14.30 million tons had been mined up to August of

1990 so that the remaining minable reserves left are

estimated at 383.70 million tons.

Details of Production

All mining of lignite is on an open cast basis and is

sald to involve céntinuous-mining technology using
specialized mining equipment. The main egquipments of
Mine I are as follows: '

3
Bucket Wheel Excavators 700 1 4
Mobile Transfer Conveyors 11,000 t/h 3
Mobile Transfer Conveyors 4,700 t/h - 3
Spreaders o 11,000 t/h- 3
Spreader _ L. . .8,000 t/h. 1
Spreaders _ _ ' 4,700 t/h _ .2 .
Belt Conveyors: . 2,000 mm Steel cord 16.8 knm
1,800 mm Steel cord 5.0 km
1,500 mm Fabric 6.9 km
1,200 mm Fabric 1.9 km
. 1.8 km

1,000 mm Fabric

The lignite output records and projected targets for Mine
I are shown below:

* Production'Output

' 1984-85 7.108 million tons

1985-86 S : 7.134 million tons
1986-87 - 7.136 million tons

1987-88 ' . 7.142 million tons
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(3}

11988-89 o 7.162 million tons
1989-90 . : ' 7.406 million tons

* Projected Production Schedules

Current Plan - : 6.5 MMt/¥y

Increased Output Plan

given Expansion 10.5 MMt/y

'(Fﬁrther, Mine II has similar targets with 4.7 million
tons as the current target and an expanded target of
10.5 million ‘tons with the expansion plan realized.)

Personnel at Mine I on March 31, 1990 numbered 4,260

employees.

At the present time production cost at Mine I is 151

Rs/t.

Dispatch

Almost all of the lignite of Mine I is sént.bY'conveyor
belts directly to the thermal power station and workshops

" under the control of the NLC. = The records. of amounts

supplied to individual users are shown belows:

- (Unit: thousand tons)
Thermal Briguetting & Process Total External

Power Carbonization Steam . Sales
"Station Plant - - Plant

1984-85 5,791 791 . 348 6,930 159
1985-86 5,644 841 360 6,845 175
198687 5,648 ' 809 415 6,872 119
1987-~88 5,503 985 - .390 6,878 225
1988-89 5,616 999 410 7,025 = 369
1989-90 5,623 . 1,055 _ 442 7,120 399

Only a small amount is directed to external sales and
this is conveyed by dump cars to the nearby users.
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(6)

The sales prlce of. the llgnlte above is 227 Rv/t in the
case of supplies to thermal power station and 275 Rs/t in
the case of external sales. '

Details Of the Neyveli Lignite Corporation (RLC)

NLC is a government entexrprise and_iﬁ addition to working
Mines I and II on an open cast basis it also operates two
pithead thermal power stations, a urea fertilizer plant,
a process steam plant, a briquetting and carbonization
plant to produce lignite coke and a clay washery for

.white clay washing. The present capacity of fa011lt1es
‘and future plans for these components are shown below:

Current Operating Capacity of Facilities:

Mine I: 6.5 MMt/y (lignite)

Thermal Power Station I: . 600 MW
Urea Fertilizer Plant: 129,200 t/y (urea)
Br1quett1ng~'.._ ' - e
Carbonization Plant: 262,000 t/y {coke)

‘Clay Washery: : - 6,000 .t/y (clean clay)
Mine II, Stage I: o 4.7 MMt/y (lignite)
Thermal Power Station II . L

 Stage I: ' | 630 MW

Projects Under Cbnstrubtion::“

Mine-ITI, Stége IT: - : Expansion of lignite
) production from 4.7 MMt/y
to 10.5 MMt/y.

Thermal Power Station II, Stage II-

To expand capaCLty from 630
MW to 1,470 MW.
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Projects in Planning:
Expansion of Mine I:

to expand lignite
production from 6.5 MMt/y
to 10.5 MMt/y.

Expansion of Thermal Power Station I: =

Mine III1:

to expand from 630 MW to
- 1,020 MW.

11.0 MMt/y (lignite)

Thermal Power Station IIT: 1,500 MW (500 MW x 3)

* The Lignite Coalfield of NLC

Location (longitude and latitude):

Surface Area:

Reserves:

Ratio of Overburdens to

Lignite Quality:

. moisture (%)
‘ash .content (%)
volatile matter (%)
fiXéd:Carbon (%)
calorific value
bulk density

A -

11 degrees 15 mihutes'North to
11 degrees 40 minutes North and
79 degrees 25 minutes East to

79 degrees 40 minutes East.

480 km2

Proved reserves of 3,300
million tons

.Minable reSer&es of.Q,OOO

million tons

Lignitets _
45-150 m / 2-22 m
1:5 - 1:10

45-55
~3-12
20-23

1721

2,200-2,800 kcal/kg
1.12-1.18 g/mi
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Records of ngnlte productlon
1984- -85
- 198586

1986-87
1987-88
1988-89

1989-90

7,109

7,217
8,522
10,150

11,405

11,233

* Thermal Péwef Station

million
million

million
million

million

million

tons
tons
tons
tons
tOﬂS:.
tons .

Existing Capacity of Thermal Power Station

Thermal power station I:

Thermal power station 1T:

ExpanSLOn Plans
' Expan51on of Thermal power station II:

630 MW

8490 MW

50 MW

- 100 MW

210 MW

210 MW

_Reébrds of Electric Generation and Plant Load

M
w

Factor

Thermal Power Station

Thefmal Power Station

R 1) 11 (TPS-II)
gross gen PLF gross gen. PLF
(MU) (%) (MU) (%)

1980-81 3,175ﬂ 60.4
1981-82 3,391 64.5
1982-83 3,883 72.9
1983-84 3,909 74.2
1984-85 4,056 77.2
1985-86. 3,938 74.9 o
1986-87 3,942 75.0 1,169 73.5
1987-88 3,834 72.75 2,631 65.7
1988-89 3,909 74.3 3,667 66.4
1989-90 3,928 74.7 3,458 62.7
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* Urea Fertilizer Plant

The annual productlve capa01ty of urea is 152 000 tons.
Thig plant was constructed by M/S Plntsch Bamag,.M/S
Linde of West Germany, and M/S Ansaldo of Italy and

- began operations in 1966. Inltlally the output was
produced by synthesis after llgnlte had been gasxfled
Problems of a technical and operatlonal order were
encountered in the use of lignite and since 1979 the
raw material was changed'to fuel’oil.f:After switching
to fuel oil theé capacity uttllzatlon ‘of the plant was
1mproved. The productlon output for 1983 84 was
“estimated at 129,200 tons of urea and this’ output level
was almost attalned A record output of 143,121 tons
was reached for 1989- 90 ‘The record of output is as
follows.'

Annual Output Plant’ Utll;zatlon

(tons) ' (%)
1984-85 127,804 9§.9
1985-86 128.266 99,3
1986-87. 128,003 99,1
1987-88 126,204 97.7
11988-89 141,079 109.2
1989-90 110.8

143,121

Briquetting and Carbonization Plant

This plant began operations in 1966 as a:part~0f-the
Neyveli Integrated Complex and has an'aunual coke
production capacity of 430'000 tons. The anrnual
production. capaClty achieved in 1983-84 was estlmated
at 262,000 tons and a record of 253, 724 tons was
reached in 1989-90. The records of productlon are
shown below: '
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Lignite

Annual Ouiput ~ Plant Utilization

(tons) (%)
1984-85 191,190 | 72.9
198586 200,811 . 76.4
1 1986-87 189,074 72,1
'1987-88 - 233,704 ©89.2
198889 240,044 91.6

1989-90 253,724 o 96.8

This .coke is of_excellént'quaiity'and has,propertiés of
low ash content, low sulfur content and low phosphorous

‘content so that it is well suited for use as a domestic
. fuel. Further, it is widely used as a reductant in

metallurgical fello-alloys and electro-chemical
industries. This coke can be used forhdryihg-in place
of fire wood in the tea industry and also used as a
substitute for coal in the cement and paper industries.

Eighth Five Year Plan

The year wise production targets are furnished as
under. The lignite production is expected to increase

'17.50 million tons by the terminal year of the Eighth

Five Year Plan from 11.24 million tons:-at-the end of
7th plan. Power generation is also targeted to
increase to 11,881 MU from 7040 MU.

1989 1990 1991 1992 - 1993 1994

- =90 -91 -92 -93 -G4 . =95
(Actual) ' :

(in million tons) 11.24 11.00:' 12.32 - '13.30 .- 15.30 17.50

Power-Gross
(in MU)

Urea

(in tons)

Coke

{(in tons)

7,386 7,040 7,968 9,685 11,133 11,881
143,121 129,200 129,200 129,200 129,200 129,200

253,724 262,000 252,000 262,200 :262,200 262,200

Attached :

Figure 2  Neyveli Lignite Field
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3.

Samla Coal

(1)

(2)

(3)

(4)

Nane of Colliery

~Bastern Coalfields Ltd. (ECL)
‘Pandaveswar area, Pandaveswar Colliery

Location

West Bengal State, Burdwan District

Latitude: 23 degrees 42 mlnutes North to

S 23 degrees. 45 minutes North

Longitude: 87 degrees 11 minutes Fast to
' ' 87 degrees 18 minutes FRast

State of Coalfield and Coal Seams

This area forms part of the Raniganj coalfield and there
are seven seams named R-II to R-VIII.

Of these, the. Samla Seam accounts for R- II and R-III.
The reserves of the Samla seam in the Pandaveswar area
are estlmated at 147 81 million tons (of whlch 97.71

'mllllon tons'are proved reserves and 50. 10 ‘million tons

are unproved reserves)

According to the3reporﬁ'of,thé Samla colliery the _
thickness of the Samla seém is'betWEen 4.8 and - 5.1 m with
a gradient of 1 in 10 and a prox1mate analysis shows that
the meisture content is 9.6%, ash content 14.1%, volatile
matter 32.8% and fixed carbon 43.5%. Coal is ranked as
long flame Grade B/C non-coking coal. There are nine
collieries at present wérking in the Pandaveswar area.
Table 1 shows the colliery-wise and seam-wise reserves.

Details of Production
For uhderground_mining in the Pandaveswar area a method

involving use of c¢oal cutting machinery, solid blasting,
depillaring with sand stowing is employed.
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The annual output records of individual collieries of the
Pandaveswar Area is given below:

(Unit: thousénd_toné)

Collieries 1985-86 - 1986-87 1987-88 1988-89
palurband 247 235 230 231
Kenda 185 158 139 148
Khottadih 271 289 316 294
Manderboni 184 183 -~ 170 -137
Nutandanga - ‘ 173 158 120 101
‘Pandaveswar - 208 208 190 173
Samla - 173 163 144 129
Durula/South Samia = 0 28 25 . . .42
Purushottampur 354 © 190, 140 44
Total _ 1,794 1,612 1,474 1,299

The Elghth Five Year Plan shows the productlon programme
of Pandaveswar Area as under.

(Unit: mllllon tons)
1696-91 1991 92 1992-93 1993-94 1991_; =95

Manderboni S 0:13 0:13  0.13  0.13 0,13
Nutandanga 0.10 0.10 0.10  -0.10 0.10
South Samla 0.02 i e :
Pandaveswar 0.165 0.165 0.17 0,17 - 0.17
Kenda 0.145 0.14 0.13 0.10 0.06
Samla 0.08 0.08 6.08 0.08-
‘Dalurband 0.21 0.24 0.25 0.25 0.25
©0.85 0.855 0.86 0

“Potal .83 0.71

13,080 personnel were employed in this area (in Aug.
1990) | : . E
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(5)

(6)

The production cost (in July 1990)of the Pandaveswar
colliery was 790.22 Rs/t, which exceeds con51derably the
sales price which was 432.37 Rs/t,

Dispatch bDetails

The annual dispatch records for the Pandaveswar area are
as follows:

1985-86 - . 2.105 million toms

1986-87 | 1.945 million tons
1987-88 1.622 million tons

1988-89 .. 1.617 million tons
The following shows the records of the ratio of dispatch
to the different users over the period between April and

August of 1990,

Railways ;. . L 36%:

Power plants ' - 35%
Steel plants : 6%
Cement plants _ 7%
Tea. manufacturers e 2%
Exports : 1%
Fertilizers - 1%
Others | S 12%

Total I . 100%
betails of Eastern Coalfields Ltd. (ECL) .

The coal production of ECL covers an area in West . Bengal .
State embracing the Ranlgdnj, Mugma and Rajmahal

coalfields, There are twenty one areas in this terrltory

{(eight eastern areas and thirteen western areas), and 136
collieries. The total personnel numbered 184,044 persons
in August,1990.

The breakdown of the reserves by individual coalfield in
the ECL territory is given below: '
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(Unit: million tons)

Proved Indicated Inferred Total

‘Ranigani 7,241 - 11,899 8,097 27,237
Rajmahar  1,113.88 6,433.68 1,991.14 9,538.70

The records of ECL output are as follows:

(Unit: milliot tons)

1985-86 1986-87 1987-88 1988—89 1989-G0

Annual output 24.03  25.62  27.99  '30.13 - 24.49
| Miningnmethbd :
Underground 16.21  16.15  15.76  16.31 NA
Opencast 7.70  9.22  12.15  13.73 NA
Lohgiﬁall ' 0.12 0.25 . 0.08  0.09 NA
Coalivariety': _ o - _
Semi G.C. 0.41 0.33 0.27-  0.23 . NA
Nohfmetgllufgical o - o
G.c. 1.01 1.22 . 1.23 1.19 NA

Non-coking C.  22.61  24.07  26.49  28.71 NA

The Fighth Five Year Plan shows total production
programme of ECL as under:

. o (Unit: million tons)
1990-91 1991-92 1992-93 1993-94 1994-95

'ECL Total  26.20 27.00 = 29.47 33.05  38.00

Atipresént ECL does not possess a coal washery. The
dispatch records by coal variety are as follows:
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(Unit: million tons)

1985-86  1986-87  1987-88 .1988-89

Total Despatch 22,785 23.965 24.738 26.383

Blendable 0.400 0.307 0.237 0.204
Other Coking = 0.904 1.229 1.184 1.091

Non—Coking 21.481 22.429 23.317 25.088

Further, the records of dispatch to the individual end
users are as follows:

(Unit: million tons)

1985-86 1986-87 1987-88 1988-89

Steel: Coking Coal  0.387  0.276  0.218  0.170
) Boiler 1.265  1.355  1.407  1.494
Power: Raw Coal 8.339 9.371  10.506  11.964
Loco: Raw Coal 4.225  3.739  3.643  3.324
_Cement: 0.609  0.956  0.766 0.886
Paper : © 0.295  0.258 0.303 0.305
Textile: | 0.255 0.275 0.248°  0.265
Fertilizer: = 0.445  0.446  0.336  0.318
Chemicals: 0.355  0.389  0.405  0.425
Coke Oven:. 0,017 0.026 0.016 0.015
Export: - 0.153  0.136  0.226  0.180
'BRK: | 0.059  0.122  0.059  0.070
CIL Stk Yrd: | 0.392  0.585 0,742  0.608
Othexrs: | 5.702  5.806  5.643  6.160
Total ECL: . 22.498  23.740 24.518  26.184

Attached : _ o
Table 1 BECL/Pandaveswar Area, Minable Reserves of Cecal
Figure 3 BECL Territory Map
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4. Assam Coal

(1)

(2)

(3)

Name of Colliery

Coal India Ltd North Eastern Coalfields Division.

-Makum Coalfleld Ledo Colllery

Location

Assam State, Dibrugarh District, Margherita
Latitude: 27 degrees 13 minutes North to
’ 27 degrées 23 minutes North

- Longitude: 95 degrees 35 minutes East to

. 96 degreés 00 minutes Hast
Situated 1,350 km northeast of Calcutta.

State of.CQalfield and Coal Seans
There are five coal seams in'Makum coalfield. . Starting

from the topmost. the seams are an 8 ft seam (of 2.4 m
thickness), a 5 ft seam (1.2-1.8 m), a 20 ft seam (5-7

m), a new seam (1.5-2.6 m), and a 60 ft seam '(15-18 m).

The caking index (C.I.) of the coal variety mined is
between 15 and 20. The analytical data of 20ft seam and

- 60ft seam by colliery are as shown in Table 2.

‘Salient points of Assam coal are said to be the
"following: '

- A low ash content (3-9%)

- A low moisture content (2-5%)

- A high volatile mattér-(40-45%)- _

- A comparatively high hydrogen content and low oxygen
content

- A high sulphur content (2.5-6%) most of which is
organic sulphur.

- Extremely easily pulverlsed

- Caklng property (with a caking index of 25 to 30) _

-~ Calorific value, in the range of 6,500 to 8, 000 kcal/kg

A - 125



~ Although the ash content is inherently low this
increases dﬁring mining. As a result coal can be to
washed easily. Figure 4 shows cleaning characteristics
of Assam coal for reference. '

The various’ flgures for sector~WLse, depthuw1se and seam-
WlS@ reserves of the Makum coalfield are shown in Table
3. '

. Besides the Makum coalfield there are several other
coalfields in the- v101n1ty of Assam. Of these there is a
coalfield being worked at Dilli-Jeypore and production 15
_scheduled for the Namchlk coalfleld . Details of these
two coalflelds are given below. '

* DilliuJeyporé Cdalfield

This Coalfield is siiuated in the Sibsagar and
Dibrugarh districts of Assam state, There are seven .
seams named Seam I to VII being worked at the Jeypore
colllery The leased surface. area of the Jeypore
colliery is about 9 kmzzand:the reserves ‘and quallty
are as follows:

Reserves (from the outcrop to a depth of 200 metres):

(Unit: million tons)

Proved 1Indicated Inferred. Total

Seams 1V,V,VI 0.88 . 0.77 - 4.80 6.45
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Quality:

Moisture Aéh' * Yolatile = Total <Calorific

Content = Matter Sulphur Value c.1.
(2) (Zy (D (2). (kcal/kg)
Jeypore I 5.2 . 10.0 - 42.6 3.5 6,315 3
- 11T 6.2 . . 6.67 | 42.3 6.5 6,685 5
IV 5.4 13,7 0 39.0 . 4.8 5,870 3
3

v 4.8 20.1 - 40.2 . 5.8 6,155 -

* The Namchik Coalfield

This coalfield is an extension of the eastérn:SideIOf
the Makum coalfleld and is. located about 10 km to the
east of thlS. CIt is composed of 81ght seams entitied
'Seams T through VIII. At present the colllery 1s not
worked but productlon is scheduled to commence in the
Eighth Five Year Plan. Reselves and coal quallty are
as follows: '

'Réserves'kfrom the outcrop to a depth of 300 metres):

o(Unit:=mi11ion tons)

‘Proved Indicated Inferred  Total

Seam 1-V 17.10 8.307 (85) 25.407
Quality:
. 5 © Ash’ ' Volatile - Total Calorific
M01oture Content Matter Sulphur Value Cc.I.
A%} : (%) (2 _ .(Z)_ " (kcalfkg)
Namchik T 4.5 15.0 40.8 3.5 8,405 ' 16
’ iI 3.7 19.4 47 .4 . 6.3 _8,470 26
I1T 3.8 12,4 45,4 ‘3.5 8,315 22
iv 4.0 17.3 - 46.5 6.28 8,340 20
v 2.7 17.1 46.3 5.6 . 8,290 17
VI - 3.3 . . -18.3 46,0

4.0 - 15
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(4) Details of Production

Celliery mandgemént in these coalfields is under the
direct contxol of Coal India- Ltd At present underground
mining on- & steeply lncllned seam using the Room and
Pillar Method (the Tipong Method, Bhaska Method) together
with the Flexible Roofing, Shield Method lntroduced with
‘technology from the Soviet Union is used for production
of the coal. Open cast mining has been mechanized and is
done using bulldozer,  scraper, hydraulic shovel and
dumper for stripping overburden. A hydraulic shovel and
coal tipper are used in conjunctlon for mlnlng the coal.

The production redords of Makum COalfieldjare as follows:

 (Unit: thousand tons)

- Underground.  -Open Cast Total
1974-75 | 384 142 526
1979--80 | 392 172 563
1984~85. , . 443 - 369 812
1985-86 - 387 - a53 840
1986-87 393 512 - 905
1987-88 - 360 640 © 1,000
1988-89 400 500 900
11989-90 0 348 488 836
1990-91 (upto Sep y 144 60 204

The construction of a 360,000 t/y (c]ean coal) washery
at Ledo’ has received the approval of ‘the executive
commlttee .of Coal India Ltd. and construction work is
currently belng prepared for. C

The coal handling plant (CHP) capa01tles are as follows:

o : - & (Unit:_t/m)
* Tipong Colliery Dhalai CHP . : - 20,000

NEC Mine CHP . ~10,000
* Baragclal Colllery Baragolai CHP 10,000

Tikak K. Drift CHP 10,000
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* Tikak Colliery CHP | 15,000
* Ledo Colliery . CHp : 15,000

Personnel figures are as follows (at date of Oct. 1,
1990)

Tipong 1,574 

Baragolai 1,511
Ledo 761
Tikak S ' - 386
Jeyﬁore ' 330

:The follow1ng productlon schedules are planned for the
present Elghth Five Year Plan. Poor coal offtake and
need to preserve enVLronment nece551tated downward
revision of productlon programmes of the North Eastern
‘coalfields. Current indications place the coal
production at 0,61 million tons during 1990-91. The
'productlon programmes for 1991-92 and 1994-95_are 0.70
million tons and 0.90 million tons respeétively.

(Unlt- m11110n tons)

- 1980-91 1990- 91 1991-92° 1992-93 1993-94 1994-95

Name of Mine BE RE BE Proj. Proj. Proj.
Existing Mines . .
Jeypore 0.04 0.03 0.03 0.04 0.05- '0.05
Ledo 0.05 0.08 0.03 0.03 0.04 0.04
Baragolai 0.11 0.11 ~  0.11 0.08 0.08 0.08
Tipong 0.17 0.15 0.16 0.20 0.2 0.20
Tikak 0C 0.12  0.04 0.00 0.00 0.00  0.00
Patch Deposits 0.31 0.20 0.37 0,33 0.20 0.19
Total Existing Mines 0.80 0.61 0.70 '0.68 0.57 0.56
Sanctioned Proijects
Simsang 0.00 0.00 0.00 0.00 . 0,00 0.01
Ledo Expn. 0.00 0,00 0.00 0.07" 0.10 0.12
Total Sanctioned Projects 0.00 0.00 0.00 - 0.07 0.10 0.13
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Projects Yet to Be Appvd,

Tipong Expn-I&TT 0,00 0.00 6. 00 0,00 0,00 - 0.0l
Lekhapani UG . 0.00 0.00 0.00 0.00 0.00 0.02
Namchik UG ©0.00° 0,00 0.00 0.00 " 0.00  0.01
Namchik 0C = 0.00  0.00 . . 0,00 0.00  0.13 0.15
Baragolai Expn. 0..00 0.00 - 0.00 0.00  ©0.00  0.02
Total Projects 0.00  0.00 0.00 - 0.00 . 0.13  0.21
~Yet to Be Appvd-'_ ' ' CLaT
grand. Total NEC 0.80  0.61 0.70 0.75  0.80 . 0.90

(5) Coal Dispatch -

Records for the sector wise dispatch of supplies are as

folloWsé
(Unit: thousand tons)
1985-86 1986-87 1987-88 1988-89 1989-90. 1990-31
: - o _ upto Sep. .
Steel 151.06 233.13  264.80 222.45 208.92  39.36
Locomotive . 266.92 . 199.59  161.87 149.64  141.37 68.38
Defence 2.51 3.33 ° 2.87 3.46- 2,56 . 0.36
Paper - 19,400 29.10  56.96  68.72 . 77.41 47.94
Brick 43,72 37.68  66.01 ° 64.26  76.44  10.00
Tea 136.61 101.88 . 99.52 . 93.23  84.71 48.32
Cement 32.54  51.97  69.26 - 71.26  41.31 40,53
Fertilizer - - - 5.86 11.87 1.97
Others - 102.90 - 144.46  118.67 = 166.99 161.62 - 100.10"
Total .  755.66 801.14 839.96  845.87 806.21 . 356.96

The breakdown of dispatches by the method of
transportation is as follows:
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(Unit: thousand tons)

: 90f_a 1987-88
198485 1985-86 198687 (target)
By rail 490 500 590 680
By road 242 270 233. . 180
732 770 823 860

Total

Supply by rail is conducted to steel plarts in Durgapur,
Bokaro, etc. and railway facilities and cement, paper
'énd;pulpjplants—in Assam state as well as‘cement plants
“outside of Assam state. Supply by road is used in the
case of tea manufacturing, brick and coke plants and
domestic use supplies.

Attached:
',Table 2
Table 3

Figure 4
Figure 5

Assam- , _ . ‘
Cleaning Characteristics of Assam Coal
- Geological Map of the Makum Coalfield

Quality of Coal in'Makum'Coalfield; Aséam_
Geological Reserves of Makum Coal Coalfield,

© Figure 6 North Fastern Coalfield
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Table 2 QUALITY OF COAL "IN MAKUM COALFIELD, ASSAM

A. Pquimate analysis: Run—of -Mine from 20 £t Seam {Seam-11I)

Colliery/ | *60% RH, 40°C

Air  dried

g basis
Block Hoisture¥ Moisture¥’ Ash%  Volatile Matter% Fixed Carbon%
Namdang 1.8 2.3 8.0-19.3  35.4-42.2 43.0-47.5
' S _ {43.8-46.3) (53.7-56.2)
Baragolai 1.7-2.3 2.0-2.5  8.8-13.1  39.5-42.8 . . 44.9-47.7
' R ' (45.5-46.9) = (53.1-54.5)
Ledo 1.9-2.3 | - 2.1-2.8  5.5-20.8 37.6-40.6° - 39.6-51.8
o o ' (43.5-45:6) ~ (54.4-56.4)
" Tipong 1.8-2.4 2.3-2.8°  8.8-23.4 - 584.3-43.1 39.6-50.8
| : - (44.0-48.3) (53.7-56.0)

Figures within brackets are on pure coal basis.

* RE

means Relative Humidity

: B.:Pfoximate anélyéis: Eun-bf—ﬁine from 60 ft Seam (SéaméI)'

«60% RH, 40°C

basis

Colliery/ “Air - dried K
Block © . Moisture% | Hoisture%  Ash¥% Volatile Hatter% - Fixed Carbon%
Namdang - 1.8-2.3  12.0-2.7  4.9-11.9  ..37.4-42.0° ~ -48.0-50.8
| | R (42.7-45.2) " (54.8-57.3)
Baragolai - 1.6-2.1 2.0-2.5  4.0-13.9  37.3-42.7 44.0-51.2
' _ _ . (42.8-46.1) (53.9-57.2)

Ledo 1.8-2.1 1.8-2.0  3.8-11.5  38.7-40.0 47.8-54.2
- S (41.8-43.6) - (56.4-58.4)

~ Tipong 1.5-2.3  [1.8-2.6 6.3-19.8 36.7-43.2  39.9-49.9 .

- S - (44.5-48.1) (51.9-55.5)

All Collieries 1.5-2.3 1.8-2.7  3.8-19.8  36.7-43.2  39.9-54.2
| - (41.6-48.1)  (51.9-58.4)

Figures within brackets’afe'on pure coal basis.

# Rif

means Relative NMumidity

Note) This data was given by CHPDIL during 2nd on site survey in September, 1991.
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5. 0il Agglomerated Middlings

(1) Details of 0il Agglomerated Middlings Teéting:Equipment

Used to Produce Sample

* Locations
* Nominal capacity:

* Flow sheet:

* Source of Feed:

* Size distribution of

* Yield of products:

'Instltute,

Central Fuel Research
Dhanbad, Blhar State

100 ka/h of washery middlings
as feed basis ' '

Separate attachment

‘Theé feed sample was collected
‘from Lodna Washery of BCCL. It

was,the‘middlihgs_Sample .
produced by the three. products
70 t/h Peldspar Jig Washer.

feed:

Size of sample was 13mm-=0 It

was ground to: 80% below 200

mesh (B.S.) in wet cond;tlon by
continuously operated ball
mill. |

Agglomerates Yield 80%
Tailings Yield - 20%

* Outllne of the process.

* Reagents:

* Pulp density:

* Analysis of oil

Refer to flow sheet

Conditioning: Diesel oil

Bridging : Furnace oil

20%

agglomerated product'

To be conducted in Japan
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* production costs: As the equipment is for
experimental testing it is not
on a realistic commercial
level. '

Note: At the time of sighing the S/W the Indian party
indicated that the use of Anthracene oil for
bridging would be advantageous for the SRC
process. However,: because of the lack of
stability in such operations furnace oil was

- used as is nofmally the case. |

(2) Present State of the 0il Agglomeration Plant

In addition to the CFRI testing facility there are a

2 t/h pilot: plant at the Lodna Washery and a 10 t/h plant
at the Patherdih washery. During the visit of the study
team in September, 1990 the former was under. repair while

the latter was being commissioned and so operations were
not such to permit the collection of samples. Data

~ concerning the operational results of the Lodna 2 t/h

)

pilot plant are shown in Table 4 for reference.

Present State of ﬂiddlings production

_Ih order to reduce the ash content of coal for coke the

BCCL operates nine washeries which produce a large output

- of middlings. Figures for this production are shown

below.
The nine BCCL washeries taken togeéther:

-~ (Unit: million tons)

1985-86 1986-87 1987-88 1988-89

Raw coal supplied. 6.255  7.158  7.352 7.728

Clean coal output ©3.391 4.106 4.198 4,506
Clean coal yield(%) 54 - 57 57 58

- Middlings output - 1.879 2.053  2.161 2.224
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Lodna Washery:

(Unit: million tons)

1985-86 1986-87 1987-88 1988-89

‘Raw coal supplied 0.234 0.269 0.242 0.262

Clean coal output 0.172 6.179 0.152 0.163
Clean coal yield(%) 713 64 . 63 - 62

Middlings output . 0.050 0.051 0.046 0.047

Patherdih Washery:

(Uniﬁ: million tons)

'1985-86  1986-87 1987-88 1988-89

Raw coal supplied 1.127 .~ 1.040 . 0.997  1.146

Clean coal output. . = 0.622 0.631 0.592 0.688
Clean coal yield(%) .. 56 61 59 - 60
Middlings output ~0.483 _ 0.408  0.394 0.400

Further, the CCL operates flve washerles The'following
shows data of these: -

“(Unit: million tons)

- 1985-86 1986—8? 198788 ° 1988-89

Raw coal supplied 7.587 6.752  6.976 7.159

Clean coal output ' 4.463 3.751 3.806 + 3.902
Clean coal vield(%) 59 56 55 55

Middlings output 1.907 1.801 1.850 2.153

Attached : _ : _ o
Figure 7 Flow Sheet for Oil Agglomeration Pilot Plant
: at CFRI ' o : .
Table 4 Results of Performance of Lodna 0il
Agglomeration Plant
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Annex 3.2.3 . DETAILS OF CORING COALS USED FOR CORE PRODUCTION
TEST

The follOW1ng ig the details of individual coklng coals used for
coke production test.  The major part of this is the lnformatlon
mainly collected from CMPDIL, CCSO and Commercial Dlrectorate of
SAIL, and MECON at the time of 2nd on site survey in September,
1991. The assumed figures are used for the items which are not
available but required for financial and economic analysis.
These assumptions are stated in the Note.

1. Prime Coking Coal:

Bho;udlh Sudamdih Chasnala

Name of Coal Washed coal Washed Coal washed Coal
Operating company . BCCL BCCL SAIL/IISCO
Location (State) o Bihar .. Bihar W. Bengal
Source of raw Coal Plural Plural Plural

Coal mines Coal mines Coal mines
Estimate of reserves*l - © N.A N.A - ‘N.A

Capacity of washery
(Raw coal feed)

(MME/y) o . 2.0 2.0 2.0
Contractual
SPecification*2
 Total Moisture % :
(Assumed)’ ' | 6.0 6.0 - . 6.0
Ash% (Assumed) 20.0 - 19.0 19.0
Distance to RSP (km) 272 281 - 297

Contract price*3 (Rs/t)

- oat loading point : . O
(Expected) o 852.00 852.00 852.00
Sales tax 4% (Rs/t) 34.08 . 34.08 34.08
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Railway freight*4 110.7 = 1.1 113.5 x 1.1 116.4 x 1.1

(Rs/t)

Total purchase price

(Rs/t)

- Note: *1
*2
*3

x4

Medium Coking Coal:

1007.85 ~  1010.93 1014.12

Individual reserves can not be estimated because
raw coals come from plural ¢ceal mines. ' ‘
Figures of contractual spe61flcatron are just of
assumption in this study since actual_flgures have
not been available. It is presﬁmed that coal price
will be adjusted in accordance with variation of '
total moisture content like medium coking coal.
Renewal of . purchase contract has not been agreed

upon yet between SAIL and CIL. Increase rate of

basic price is expected to be 26. 00 Rs/t while the
present basic price being. 826.00: Rs/t .
Transportatlon tariff was revised in August, 1991
and the rate was increased by 10% of 1990's rate.

Kar ali Swand Rajrappa

Name of Coal _ Washed coal Washed coal Washed Coal
Operating company CCL : CCL.,:. - CCIL,
Location (State). : Bihar Bihar Bihar

Source of raw coal Plural Plural - - Rajrappa

Coal mines Coal mines Colliery

Estimate of reserves*l N.A N.A . Minable
' ' 128 million
tons
Capacity of washery
(Raw coal feed) S
(MMt./y) 2.72 0.75 3.0
Contractual Specification*2
Total Moisture % = . 6.5 8.5 7.0
Ash % - 17.0 - 18.5 17.0
Distance to RSP (km) x 303 317 . 248
Contract price*3 (Rs/t) : S
at loading point - 835.38 835.38 . 835.38
Sales tax 4% (Rs/t) 33.42 33.42 33.42
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Railway freight (Re/t)*4 121 x 1.1 124.0 x 1.1 118.00

Total purchase price -
(Rs/t) : o _1002.01 1005.20 986.80

Note: *1 As: to Kdrgall and Swang, reserves can not be
estimated because raw coals come’ from plural coal
:mlnes. As to Rajrappa, only Rajrappa colliery
supplies feed coal from its reserves to the
Rajrappa washery. . .
*2 Dependlng upon the. variation of the total moisture,

' coal price will be adjusted as under,

~An adjustment of weight will be made according to
the following adjustment formula. |

R/R Weight.x.{loo-X)

Adjustment of weight =
. T S 100 - A.M.
R/R. : Railway received
X : Average gross moisture
A.M.: Agreed gross moisture

#3 As to medium coking coal, the coal purchasing .
_cOntract was madé:on April'9, 1991 retrospectively
valid from April 1, 1990. However the coal price
of this contract was reviewed and revised between
SAIL and CCL/CIL on September 9, 1991, because the .

_ royalty rate went up from August 5, 1991.

*4 Transportation tariff was revised in August, 1991
and the rate was. increased by 10% of 1990's rate.
Figure of 118.00 Rs/t for. Rajrappa coal was given

by CCSO/SAIL as the newly revised railway freight.

Imported Cbal:

India is importing some coking:coal-for:steel industry mainly
from Australia. Commercial.Directo:ate;of SATL is an
organization inlchafge'of_importing'coking coal. Current
contractual specification for prime quality coking coal and
purchase price are as under.
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Contractual specification (Desired)

Size : 0 - 50 mm _
(Fractions below 0.5 mm 25% Max.)

Total moisture (As received) 8.0% Max. -

Inherent moisture (air dried) . 1.5% Max.

Ash (Air dried) o . 8.0% Max.

Volatile matter (Aijir dried) S 24 - 28%

Phosphorus : - ' _ 0.1% Max.

Sulphur -~ = . - o - 0.6% Max.

‘Gray King coke type R - "G3 Min.

' Crusible swelling number (CSN) - 6 Min.
‘Max. fluidity | . 700 ddpm Min.
Fluldlty range : N o 60°C Min.
Initial softenlng temp “at 5 ddpm 410+/~15°C Min.
Mean max. reflectance of VLtrlnxte 1.10 - 1.30
Vitrinite percentage : ... -55% Min.

Vitrinite dlstrlbutlon'VQ—VIB' ' 80%'Min.

Note: As to the imported coal from ARCO Australia, flgures
of spe01flcatlons are changed as follows;

Ash_(Air dried) =~ ' 7.0% Max.
Sulphur - 0.5% Max,
CSN o 7 Min.

Max. fluidity 1050 ddpm Min.

Coal price" . = R _ —
FOB o ~ 52.00 US$/t (Approx.)
CIF - B S 72.00 US$/t'(Approx.)
Purchased price at RSP :
(Includlng customs duty 5% on CIF, etc.) 2,450 Rs/t

Australia produced total 149 349 ooo-tons of cleanicoal in
AFY 1988/89 (July to June), 68,176,000 tons in New South
-Wales and 74,118, 000 tons in Queensland and exported
99,302,000 tons. In 1989, 3,969,000 tons were exported'to
India and out of them ‘3,885,000 tons were coking coal.
Goonyella coal is main- lmported coal for Rourkela steel plant
and Curragh and Cook coals are also 1mported . Outlines of
these coals are as under, '
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Goonyella coal (QueenSland):

Owners: Central Queensland Coal Associate -
Managing company & Shlpper° BHP Utah Coal  Ltd.
Standard quality : TM 10%, IM 1.0%, ASh‘B 0%, =VM 25.5%,
rc‘ﬁS'J%: TS 0'5% CSN 8,
cV 7,860 kcal/kg
) _ _ : - Max. fluidity 1,750 ddpm, Slze 0-~50mm
Coal reserves : Proved 1,390 million tons
(0/¢ 290, U/G 1100)
Inferred 245 million tons
‘(OfC 55, U/G 190)
_Total 1,635 mllllon tons
(0/C 345, U/G 1290)

Basic production capacity ~: 5.5 MMt/y (cléan:coal)
Actual production in 1988/89: | ' -
: : 4,280,248 tons of clean coal
Export for Indla in 1988/89 ¢+ :
_ ~ 887,988 tons of clean coal
"Loadihg port : Hay P01nt '

 Curragh anI'{QueenSlandj:

Owner' Un-inco. J01nt Venture (ARCO Coal Australia Inc. and

. others) ' :

Operation company:
Curragh Queensland Mining Ltd. (Subsidiary of ARCO)

Standard guality (Coking coal):
™ 9.5%, IM 1.5%, Ash 8.0%, VM 21.0%, FC 69.0%,
TS 0.6%, CSN 4 f o
Coal reserves: 0/C Minable proved  140.0 million tons

(Coking coal 55.0 million tons)
(Non-coking coal 85.0 million tons)
U/G Minable proved 27.0 million tons
{Coking coal 13.0 million_tons)

(Non-coking coal 14.0 million tons)
Basic productlon capacity: 7 MMt/y (raw coal)
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(3 million tons for coking coal, 4 million tons for
non-coking coal) '
Actual production in 1988/89:
5,323,775 tons of raw- coal
Export for India:  N.A .
Loading port : Gladstone

Cock coal (Queensland)
- Owner and operatlng company°
Coal Resources of Queensland Pty. Ltd. . (Subsidiary of ARCO)
Standard quality (Coking coal): o
™ 9.0%, IM 1.4%, Ash 7. O VM 27.5%, FC_64,1%,
©TS 0.38%, CSN 7.5, Max' flu1dity 2500 ddpm

Coal reserves (U/G Minable reserves): L
‘Proved 210 million tons

Inferred 530 million tons
Total 740 million tons

Basic production capacitys
'2.25 MMt/y (raw coal) _ .
(1.1 million tons for coking coal, 0.8 million
tons for non-coking coal. 1n clean coal basis)
Actual production in 1988/89:
_ 1,200,375 tons of raw coal _
Export for India in 1988/89 : 268,170 tons of clean coal
Loading port e Gladstone

Note: Source of the above three Australian coals is "Coal
Year Book 1991" issued by Tex Report Company, Japan.
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Annex 3.3.2  LIST OF JAPANESE INDUSTRIAL STANDARD (JIS)
“USED IN SRC PRODUCTION TESTS

% K 2425-1983 Methods for Testing Creosote Oif, Prepared Tar éud Tar Pitch.
* M'8801-1979  Methods for Testing of Coal.

= M 8811—1976 Mcthods for Sampfing-aﬁd Determination of'TotalxMoisture and
Adherent Moisture of Codl and Coke.

* M 8812~i984_ Metﬁods for Proximaﬁe_Analyéis_of ¢oa1.and Coke.
* M 8813-1988 ~ Methods fér Uitimate Anélysis.of éoal andlCoké.

* M 8814-1985 Determination of'Caidgific VaIue éf Coal ana COge,
% M 3815;15?6 ‘.Metho&é.for Analyéié.of'Coal Aéﬁ andlCoké Ash.

* M 8816-1986 Methodsnfor Microscopical Measurement for the Macerals and

Reflectance of Coal.
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Annex 5.3.1 CERTIFICATL OF ANALYSIS OF SELECTED HEAVY METALS CON}AINEB
IN INDIAN COAL SAMPLES

ng/kg dry coal)

- (Unit:
Sample SAMLA ASSAN AGRADA | Néy_veli‘ 0/A
Itém Coal_'. 'coal_ | SIRKA 'c.ozil Lignite Mid'd.ling's

T - llg <0.01 < 0.0 < 0.01 - o.bs 0205
Ph 11 3 15 2 1
Cr“”. <1 <1 <1 <t <1,
As B 6.3 2.8 1.1 1.6
cd 0.1 ¢ 0.1 ot <01 | _6.2-
T - Cr 10 3 19 b ‘%8
Cu 14:_ 5 23 6 26
Zn 33 92 42 '_57 5
Se <2 <2 <9 <32 <2

Remarks: 1. Analysis vas made in accordance with the standard analytical

methods: qpeclfled by the: Env1ronment Agency, Government of Japan,

2. Se is analysed by atomic absorption spectrosuopy.
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Annex 5.3.2

QUALIT’i_Es OF SUPPLIED RAW WATER TN R.S.P.

(FURNTSHED BY MRCON (April 11, 1991))

“The typical analysis data of raw water to be supplied by R.S.P.(Unit; pam)

b~ 20

Season Moasoon Period | Non Monsoon Period
(May~0ct.) Nov.~4pr.)

Ttem | min. max. averagé | min. max.- average
pll 64 | 8.3 | 1.1~82 | 17 | 85 | 8~8.35
P- Value (carbonate alkalxnlty) | ] 10 .70.8 0 | 1z 5.10
H-Value (blcarbonate alkalinity) 12 90 25~T70 50 - | 111 6h~105
Tolal Hardness (max._hardness gCyy 41 86 | 44~70 50 . {100 55~85
Carbonate hardness 2 | 8 | %B~70 | 50 | 100 | 55~85
Free' carbonic acid 0.4 | 12 | 1.5~2.25] 0.3 | 1.6 | 0.6~0.8
0z consumption by Kifns 0.6 | 15 | 06~0.8 | 055 | 1.8 |0.85~1.2%
Chloride 15 |3 2 2 | 35 | 2.5~3.5
Iron 0.04 | 0.6 [0.05~0.4 | 0.03 | 7.0 |0.03~2.0

| Turbidity: 5~ 2 10~50, occasionally 100
Bissolver Total Solids 90 ~ 110
Sulfate

The guaranteed value will be obtalned durlng six months of the year w1thouL the addltion of

coagulants.

Iron sulfate obtained as a byproduct in the Iron and Steel works shall be used as coagulant,

for economical reasons.

The iron sulfate may be replaced by some other coagulant, EIthSF perlodlcally or conbinuous-
ly, should this prove necessary from the operational point of view.

The make-up water -will be treated in the water works to give a pH value of between

8.0 (maximum 8.5).
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Annex 8.2.1  FINANCIAL ANALYSIS ON DEMONSIRATION PLANT
IN AUG., 1991 FIXED PRICES

I. Financial Analysis on SRC Blended Coke Test

Base Case (A-A5) : Assam Coal as a Feedstock, 80% TImport Duty
' . with SOlid Separation and without Premium

a. Production CosL thh SRC :

b, Coke Saving Cost (Wlthout SRC - With SRC)
C. FlnanC1al I.R.R. on Investment

d. Forelgn Exrhange Balance

Case with ?reﬁiuﬁ in a form of Ttem c.
Sensitivity Analysis in.a form of Item c.
- Imported Coal (+10%, +20%)

- Domestic Non-coking Coal (-10%, -20%)

- Capital Investment Cost (-10%, -20%)

Alternative Case in a form Item d. B
- TLoan (38.3% of capital investment cost)

Base Case (A-A5) : Assam Coal as a Feedstock, No Import Duty
with Solid Separation and without Premium

a. Productlon Cost with SRC
c. FlnanC1al I.R.R. on Investment

d. Foreign Exchange Balance

Case with Premium in a form of Item c.
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Base

Base

Base

Base

Case (A-AL) :-Assam'Coél as a Feedstock, 80% Import Duty
' with Solid Separation and without Premium

a. Production Cost with SRC
¢. Financial I.R.R. on Investment
d. Foreign Exchange Balance

Case with Premium in a form of Item c.

Case (A-A5) : Assam Coal as a Feedstock, No Import Duty
with Solid Separation and without Premium

a. Production Cost with SRC
c. Financial I.R.R. on Investment
d. Foreign Exchange Balance

Case with Premium in a form of Item c.

Case (S-A5) : Samia_Coal as a Feedstock, 80% Import Duty
with Solid Separation and without Premium

a. Production Cost with SRC
¢. Financial I.R.R. on Investment
d. Foreign Exchange Balance '

Case (H-A5) t Both Assam and Samla Coal as a Feedstock,
' 80% Import Duty with Solid Separation and
without Premium e

a. Production Cost with SRC

¢. Financial TI.R.R. on Investment
d. Foreign Exchange Balance
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11,

Base Case (A-B3) : Assam Coal as a Eeedstock; 80% Import Duly
' ~ with Solid Separation and without Premium

a. Production Cost with SRC _

b, Coke Saving Cost (Without SRC - With SRC)
¢, Financial I.R.R. on Investment

d. Foreign Exchange Balance

Case with Premium in a form of Item c.

Sensitivity Analysis in a form of Item c.
Imported Coal (+10%, +20%) . o
Domestic Non-coking Coal (—10%, -20%)
Capital Investment Cost (-10%, -20%)

1

Financial’Analysis_dn Additional Cases

Common Condition : - Assam Coal as a Feedstock .
- 80% Import Duty with Solid Separation
- Without Premium . '
- Same as_Producfion Cost with SRC of
Base Case_(A—AS)

Base Case (A~Cl)

‘b. Coke Saving Cost (Without SRC - With SRC)
. c. Financial I.R.R. on Investment
d. Foreign Exchange Balance

Base Case (A-C2) :

- b. Coke Saving Cost (Without SRC - With SRC)

¢. Financial I.R.R. on Investment
d. Foreign Exchange Balance
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Base Case (A-Pl) :
b. Coke Saving Cost (Without SRC - With SRC)
c¢. Financial I.R.R. on Investmént
d. Foreign Exchange Balance
Base Case (A-PQ) :
b. Coke Saving Cost (Without SRC - With SRC) '
¢. Financial I.R.R. on Investment
d. Foreign Exchange Balance
Base Case (A-P3) :
b. Coke Saving Cost (Without SRC - With SRC)

¢. Financial I.R.R. on Investment
d. Foreign Exchange Balance
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