Table 6.1.2 PRODUCTION COST OF SRC BASED ON SAMLA COAL

Inputs . Unit _ Per SRC
tnit  Cost Consumption Cost
Re/Unit Unit/Unit Rs/Unit

Raw Material . . ‘
- Feedstock Coal Lon T76.7 2.48 1923.4

(Purchase)

- Coke Oven Gas ton 1881.9 1.17 1870, 4
Utllltles : _ : .
Fuel Coal ton T76.7 0.81 633.0
- Electricity kWh 1.0 132.7 132.7
~ Steam(57Kg/cm?2 G) ton 251.3 0.98 246.6
- Make-up Water m3 0.8 19.3 15,4
—- Nitrogen Nm3 0.7 51.86 : 36.3
- Catalyst(Iron Ole) ton 918.1 0.06 8.1
- Catalyst (Sulfur) ton 35300.0 0.02 52.17
- Chem. (Filter Aid) ton 6427.5 0.13 g810.1
- Chemicals, etc. : -ton - - 13.6
(1) Variable Cost - - ' - 5892.7
Operating Labor . M-Y 57230 94.9
Overhead Ope. Labor x 50% 47.6
Maintenance(Materials) E&M; CIF x 1.5% _ 1225.1
(Labor) M-Y . 57256 : 37.5
Administration (Supplies) Admi. Staff x 100% i5.9
: {Staff) M-Y 67694 : 15.9
Tax & Insurance Book Value x 0.b6H% " 253.8
(2) Diréct Fixed Cost - - - 1690.7
Credits . _
-~ Return Gas ton 1618.0 1.197 1936.5
~ Light Distillate | ton - 4015.8 0 0
~ Middle Distillate ton 3795 .4 0 0
- Residue _ . ton 215.1 0.398 - 85.6
(3) Tolal Credits - - - 2022.1
{4) Production Cost = (1)+(2)~(3) :5561.3
(5) Depreciation & 20 vears. 8% interest 7688.1
Interest (D&I)
(6) Total Production = (4)+(5) 13249.4

Cost inc. D&I

Price Aug, 1991

COG Price ;-O 36 Rs/Nwm? x 1752 Nm3/t = 1681.92 Rs/t
Plant Cost : US$ 307 million in 1991

Exchange Rate : 25.71 Rs/US$

SRC'yield/coal(dry)'= 48.89%
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Table 6.1.3 ° COKE/PRODUCTION COST INCLUDING D&I QF
SRC PLANT (1/2)

lreedstock Coal Samla Assam No-SRC

1. Coal Price [Rs/t, Dryl, in 1991

P.C.C (WaShed) 1074 .4 1074 .4 1074 .4
M.C.C (Washed), _ 1073.1 1073.1 1073.1
Imperted Coal. : 2663.0 2663.0 2663,
Non-coking Coal (Samla) : 940.3 940.3 -
SRC including D&I 13249.4 8709.8 -
2. Blend Ratio, Dry (%)
P.Cc.C o | - 30.0 30.0 30.
M.C.C - 40.0 40.0 40.
Imported Coal 15.0 15.0 30.
Non-coking Coal 10.0 10.0 -
SRC 5.0 5.0 -
Total 100.0 100.0 100.
3. Ave. Coal Price {Rs/t, Dryj, in 1991
Pp.C.C ' 322.3 322.3 322.3
M.C.C 429.3 429.3 429.2
Imported Coal 389.5 399.5 798.9
Non—-coking Coal 94.0 94.0 -
SRC | 662.5 135.5 -
Total 1907.86 1680.6 1550.
4, Coke Production Cos{* [RS/t of cokel, in 1991
Raw Materials 2821.6 2485.9 2254.
(Inc. handling loss)
Others (Inc. credits) -18.8 -18.8 22.
Total 2802.8 2467, 1 2276.

% Nol adjusted by ash contenl
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Table 6.1.3 COKE/PRODUCTION COST EXCLUDING D&I OF
SRC PLANT (2/2)

Feedstock Coal Samla - Assanm "No-SRC

1. Coal Price [Rs/t, Dry], in 199i

P.C.C (Washed ) - 1074 .4 1074 .4 1074 .4
M.C.C (Washed) 10731 10673.1 1073.1
Imported Coal 2663.0 2663.0 2663.0
Non—-coking Coal (Samla) 940.3 940.3 -
SRC excluding D&I - 5561.3 4109.0. -
2, Blend Ratio, Dry (%)
P.C.C o 30.0 - 30.0 30.0
M.C.C 40.0 40.0 40,0
Imported Coal 15.0 15.0 30.0
Non-coking Coal ' 10.0 106.0 -
SRC 5.0 5.0 -
Total . ~100.0 100.0 100.0
3. Ave. Coal Price [Rs/t, Dryl, in 1991
P.C.C | 322.3 322.3 322.3
‘M.C.C L 429;3 429.3 429.2
Tnported Coal ' 399.58 389.5 798.9
" Non-coking Ceoal 94.0 94.0 =
SRC _ 278.1 205.4 -
Total ' 1523 .2 1450.5 1550.4
4. Coke Production Cost* [Rs/t of cokel, in 1991
Raw Materials : 2253.0 - 2145.6 2264.7
(Inc. handling loss) ' . _
Others (Inc. credits) _ -18.8 -18.8 22.2
Total | - 22342 2126.8 2278.9

* Not adjusted by ash content



Table 6.2.1 PRODUCTION OF HOT METAL,COKE AND BY-PRODUCYS
' "IN ROURKELA STEEL PLANT IN 1589-90

Paticulars : Unit Corporate Plan Aclual  Ratio
upto 2000 AD (%)

_ : (1) (2) (2)/(1)
ot Metal Production A t 1,350,000 1,261,011  93.41
Coking Ceal required B t 2,430,000 - =
Coal carbonised =~ € - t 2,100,000 1,736,104 82.67
Coal Iron Ratio - D 1.80 - -
Coke Produced E L - 1,318,503 -
BF Coke Consumed F t 1,012,500 914,695  90.34
Coke Ratce i Keg/i,000 T 750 125 96,172
Primary By-products ' -

Coke Oven Gas i 1,000 Nu3 578,000 476,556  82.45h
Crude Tacr . I t 59,000 51,504 87,29
Amponium Sulphate J t 18,800 12,030  63.65
{rude Benzo!l K { 10,500 4,786  45.58

‘ s ki 12,125 5,627 45.58

Secondary By-products. '
Tar Products . . ..
H.P.Naphthalene L L 2,360 2,827  85.88
Pitch ' N t 31,160 25,600  82.16
Tar fils ¥ i 600 - -
Sodium Phenolate 0O t 250 1,469 587.60

Benzol Products

Benzene - P t 6,300 2,629  41.72
S 0 k1 7,216 3,011 41.72
Toluene R L 1,050 932 88.75
' ' S ki 1,226 1,088  88.95
Solvents T t 120 - -
YIELD .
Primary By-products '

Coke Oven Gas 1/c Nm3/t 275 274 99.73
Crude Tar ' [/c % 2.81 o 2.97 1058.59

~Ammonium Sulphate J/€ % 0.90 .0.69  76.99
Crude Benzol K/C % 0.50 0.28 55.14

Sccondary By-products '

Tar Products: .

“Rh.P.Naphthalene  L/I % 4.00 3.94  98.39
Pitch M/1 % 52.81 49.70  94.11
Tar Diis - N1 % 1.02 - -
Sodium Phenolate 0/1 % 0.42 2.85 §73.12

Benzol Products
Benzene P/K % 60.00 54.92  91.53
Toluene R/K % 10.00 19.47 194.69
Solvents T/K % 4.00 - -

Source : SAIL;Corporate Plan'upto 2000- AD,M¥ay 1987
' SAIL ; Annual Statistics 1989-90, Rourkela Steel Plant.

4
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Table 6.2.2

[1988- 90]

BLAST FURNACES OPERATION IN ROURKELA STERY. PLANT

Partienlars

Unit

Face I

Face 11 Face 111

Face 1V Total

1 Useful Yolume  m3

1, 139 L 139 1,139
2 Capacity H.M. t/d 1,000 1,000 1 000 1,500 4,500
3 Product1v1tv t/d/m% 0.817 - D. 807 U 788 0.551 0.721

5 HOT METAL .
Total ?roductlou t

Average Production

8 Operatlonal Details.

(a) Avallablllty f-min 8686 ~55 8679-40 8663 05

per Calender day t/d 930 919 897 913 3,660
Wex.productioon
in a Day t/d 1,33 1,248 1,217 1,616 5,152
6 No.of Gasts 2,00 2,09 2,08 1,363 7,502
—E&Diétfihution _ _ o : :
To S5 L 313,209 317,587 311,85 235,563 1,178,345
ToP.CH. t 2,102 18,014 15,509 22,951 82,666
% Sent to P.OMY 2.3 946 953 9Ll 934

(b]_Delays hemin - 673-58 642-26 823-33  949-46 3089 43
(c) % of Delays over (a) - 7.8 - 7.4 8.5 6.7 9.7
k&"’iiililz?;é;a}{‘"’h‘%i&"ééi"z’%&"ébs’%'ili"'?és's}'—éé""4’%’5’1"f;é"'éés"ii”ié
(£) Scheduled shat down
Chemin 7305 80-20  96-55  3058-1%  3308-35

—§4E;ﬁsumpt10n Rates
ke ket 733 1 79 733 725
feon 06 ke/t 1,006 956 1,008 %54 987
Csinter ket 89 914 et ol 8e6
10 Cold Pig L 22,918 15,762 13,571 20,083 72,33

Annual Statistics 1989-90, Rourkela Sleel Plant.

Source :
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Table 6.2.3 _ OPERATION OF COKE OVENS IN ROURKELA STEEL PLANT

[1989-90]

Particulars Units H.T.P. Expn. Total

PRODUCTION R _ :

- Ovens Pushed - Nos. 51,972 52,054 103,626
Ave. /Calender day Nos. 141 143 284
Gross Coke (dry) t S 1,318,503
Avg. [day ot 3,612
Hard Coke {dry) 1t 1,008,314
Avg./day , t 3,009
Nut Coke (dry) t 78,710
Avg./day -t _ 2186
‘Mixed Coke {dry) t 141,479

. Avg./day | L 381

COAL -CHARGED {wet)

P.C.C.(washed} .t 707,940
Inported t 483,480
¥.0.C (washed) t £47,120
I.V.Coal t 24,450
~Total wet.charge b 1,862,990
Tons/0ven L 17.98
BLEND RATIO OF
COAL CHARGED (wet)
P.C.C.{washed) % 38.0
Imported % 26.0
M.C.C (washed) ¥ 34.7
i.v.Coal - % 1.3
Total wet charge % o 100.0

COAL CHARGED (dry)

Total - l 1,736,104
Tons/0ven t 16.75
' L . Total

_YIELD RATES :- | Tons/0ven Yield %
Gross .coke - {dry) 12.72 75.95

Hard coke (dry) 10.60 63.28
Nut Coke . - (dry) .76 4.54
Hixed Coke ~ {dry) -~ 1.36 8.15

AVERAGE COXING TINE. .

: ' (h=min.) ' 20-33

ANALYSIS (%) - . ~_ MOISTURE ASH V.. F.{.

Incomming Coal
At Destinalion :

M.V, washed . 5.3
M.V. imported 5.2

DMLY Coal B

At loading point: '
(indegenous) ' 7.4
Charging Coal i 6.46 17.01 25.05 57.94

COKE - . _
lard coke : 5,46 ' 22.68 0.76 76.56
Kut . Coke ' 11.36

~Mixed Pearl Coke 15.68
Breeze Coke : 20.54
' o e, #40mm  -10Wm

KICUM TEST (%) 80.64 11.18

Source : Annual Stalisties 1989-90, Rourkela Steel Plant.
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Table 6.2.4 PRODUCTION, PROCRSSING AND LOADING OF COXE BY~PRODUCTS
IN ROURKELA STEEL PLANT [1989-90] -
Products . Item Quantity Units - Loadings
COAL {dry) “Larbonised 1,318,503 t
COKE {dry) Production 1,318,503 -t
COKE OVEN GAS Production 476,556,000 Nm3
CRUDE TAR = ... Production . CBLA04 L
CRUDE TAR Distilled 52,530 L _
Extra Hard Piich Produclion 25,600 t 24,878 t
Coal Tar Fuel Production 2,840 t
foal Tar Fuel transfer Lo Production 1¢,876 L
Special Tar Productiion - 840 ot
Road Tar transfer to Production 30 t
Hash 0il Production b, 444 t 923 t
Coal Tar Heavy 0il Production 9,722 L — 3,434 ¢
Crude Naphthalene 0il Production 3,391 b
Light Oil Production 171 t )
1 Ammonia Liquor Production 1,537 -t B
—{rude Carbolic 0il - Production = = 1,657 L
| TAR PROCESSED PRODUCTS TOTAL Production 51,102 L
—Crude Carbolic Qil Processed 1,469 3
| Sodium Phenolate Production 1,469 L L
"~ Neutral 01l Production = 1,188 t 1,167 t
Pure Phenol Production - 64 t 49
~ M.P.Cresol/Cresylic Acid  Production 127 i 146 &
Carbolic 0il Products Total Production 1,857 -t .
Dolomite Tar Production “ 100 t
Pressed ‘Naphthalene 011 -Production 1,058 b —
~fot Pressed ?aphthalene ~ - Production 2,029 L — 1,880 t
CRUDE BENZOL - Production . 5,527 KL .
CRUDE,BENZOL _ Refined 6,305 k]
Raffinate & Production . 5,342 kI 2,794 k1
Raffinate : - Refined 5,362 ki 1,022 ki
1 Benzene (N.G. ) Production - - 3,001 ki 300 ki
{Toluene __Production 1,088 .kl 60 ki
1 Light Solvent Naphtha Production 3ih kl
Heavy Solvent Naphlha Production 86 kl 84 kl
~-.1 Fore Runnings: - Production 449 k1l
Ind.Grade Benzol Production 62 kl -
BFVZOI PRODUCTS -TOTAL Production 4,891 kl 4,260 k!
AMMONTUM SULPHATE : Production 12,030 £
“Sulphuric Acid transfer to AS Production 10,002 £
Sulphuric Acid - Production’ 17,986 {

Sotirce

6~ 26
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7.1 SRCT 5> N OErar e HEs o iR 2 ¢ g

SRCZ T > @t @%‘i&:[ﬁiﬁé“&%‘?ﬁiﬂtiﬁ% CETHObONRSHS,

7.1.1

I

Indian petroleum rules

Indian factories act

Environment act

Notification of central pollution control board
Pollution control board

Indian electricity act

Indian explosive act

Indian boiler regulations

Bt

RALE LT, A BTRIEE NTO BRI A > FEACAERE S Dok e R
HIF B85, €M b Tl EIM E RIS 5.

(1)~

National Fire Protection Association (NFPA)
American occupational health and safety (AOHS)
Occupational Safey and Health Adwinistration

(2) iy

American socicty of mechanical engineers (ASME)
American petroleum institute (APl)

Japanese industrial standards (J1S)
American nalional standard institute {(ANSI)



(3)

(4)

(5)

(6)

FES1 A

American society of mechanical engineers (ASME)
American national standard institute (ANSI)
American society for testing and materials (ASTM)
Japanese industrial standards (JIS)

American petroleun institute (API)

Japan petroleun institute (JPI)
2y

American petroleum institute (API)

Japan petroleum institute (JPI)

- Japanese industrial standards (JIS)

AR & 2Ry

American society of mechanical engineers (ASME)

_ Tubular exchanger manufactdres-assdciation (TEMA)

American national standard’instiiute-(ANSI)
American society for tesiing and materials (ASTM)
Japanese industriéi_étandards (J1S)

American petroleum institute (API)

Japan petroleum institute (JP1)

ﬁyfanyfbvﬁ~

American petroieum'institute’(API)

Japanese iﬁdustrial standards (JIS)

Averican national staﬁdard institute (ANSD)

Manufacture’ s standards



(N

(8)

(9)

(10)

B OLE N ORES

Japan petroleum institute (JPI)
Japanese industrial standards (JIS)
Manufacture' s standards . .

Contractor’ s standards
i

American petroleum institute (API)
Japan petroleum institute (JPD)
Japanese industrial standards (JIS)

il

[=

=

National electrical manufacture’s association (NEMA)
International electro teéhnical commission (IEC)
National electrical code (NEC)

Japan electricai manufacture’ s association (JEM)
Japan electro technical committee (JEC)

Institute of electirical & electronic engineers (1EEE)
American petroleum institute (API)

Japanese industrial standards (JIS)
abds

International electro technical commission (IEC)
Japan electro technical committee (JEC)

Institute of electrical & etectronic engineers (1EEE)
American-petroleum insitute (AP1)

Japanese industrial standards (JIS)

7-3



(1) ok i

American institute of steel construction, manual of steel
structure (AISC)

American society of heating, refrigerating and air cohditioning
engineer ' (ASHRAE) ' _ '

American occupational health and safety (AQIS)

Japanese industrial standards (JIS)
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1.4 ST 5 b T AR (kA - A)

T4.1 S5 MED

JUSH SIS 00 b :zf H | (%i‘ﬁ/ﬁ‘wX).
7.4.2  ARFRRE EEY o

330H
7.4.3 FORHR

2t — 2 OAssanil (GRIEE) OHERBMToEBY & LA,

&

(1) drfE

Total Moisture 12.4 wiY (raw coal basis)
Surface Moisture 10.0 wt¥ (raw coal basis)
Inherent Moisture 2.4 wt¥ (raw coal basis)

Volatile Matter 41,7 wt%  (dry coal basis)

Fixed Carbon 2 53.3 wt%  (dry cecal basis)

Ash : 5.0 wi¥  (dry coal basis)

7.4.4 Ko
(1) WAL RS 1 oosltlide

Temperature . 430 °C

Pressure : 150 Kg/em?G
Residence Tine 60 min

T - 10



(2)  fohdit & Hiyfalidt

Jal

Type _ fron Ore

Adding Rate 3.0 wt% of feed coal (dry coal basis)
Bhfilige - - Sulfur

Adding Rale 1.0 wt} of feed coal {dry coal basis)
(3) {EZKsRT A

2.7 wi% of feed coal {(d.a.f.basis)

(4) ALK
: wi¥ on Coal {d.a.f.basis)
Methane . 2.9
Ethane 1.4
Propane 1.0
Butane 0.4
Carbon Monooxide 0.6
Carbon Dioxide 1.2
Ammonia - 0.1
Hydrogen Sulfide 0.3
Water 3.4
Light Distillate-1 2.1
Light Distillate-2 1.7
Middle Distiliate 6.9
lleavy Distillale 11.6
SRC 68. 2
10M 0.9
Total 102.7

7-11



7.4.5 B4,
(1) Products Slate (dry basis)

Light Distillate-1 (C5-180°C) 412 kg/h

Light Distillate-2 (C5-200°C) 337 kg/h

Middle. Distillate (200-250°C) 1,170 keg/h

Heavy Distillate (250-450°C) - 2,114 ke/h
 SRG(450°CH) 14, 149 keg/h

(2) SR
1) Light Distillate-1 (@i?@ﬁh“l)

Boiling Point Range C5-180°C

Specific Gravity (at 30°C) 0.77

Viscosity (at 30°C) 0.6 cP
2) Light Distillate-2 (E#-2)

Boiling Point Range 180-200 C

Specific Gravity (at 30°C) - 0.92
Viscosity (at 30C) R 2.6 cP

3) Middle Distillate (FV& k)

Boiling Point Range : 200-250 C
Specific Gravity (at 30°C) 0.96

Viscosity (at 30°C) 4.5 ¢b

4) Heavy Distillate (EEHI)

~ Boiling Point Range 250-450 °C
Specific Gravity (at 30°C) 1,06
Viscosity (at 30°C) 80 cP

T~ 12



5)  SRC

@ 4 SRCOIHAL

) Component, Wtk
Net SRC (excluding solids) 95, 2
Total Solids 4.8
Ash (3.6)
Catalyst (0.7
0M (0.5)
@ 4 SRC
Sof tening Point . : 180°C

@ Net SRC (BB %R < ES) O

Boiling Point Range A50°C +
Ultinate Analysis (wi%)
Carbon 87.9
Hydrogen 5.9
Nitrogen 1.6
Sulfur I.5
{xygen. 3.1
Proximate Analysis (wt¥)
Volatile Matter 3h.2
Fixed Carbon - 64.8
Specific Gravity (at 200C) 1.28
(3) HlpEmLER
1) Tilter Cake
Form ' Powder
Compositions {wi¥%)
Solids 77.0

7T - 13



0il 21.5

7.4.6  HlE0H

SRC 1.5
(1) C0G (Coke Oven Gas)

it~ 2 2 LTD COGOHAR
Component vol % |
Hydrogen 49.9
Methane 24.2
Ethane 2.6
Carbon Monooxide 8.2
Carbon Dioxide : 3.4
Nitrogen 1.4
Oxygen 0.3

AR
Component Content
H,S 2-3 g/Nm3
NIy 4-6 ¢/ 100Nm3
Naphthalene (20-30 g/100Nm3) ¥ |
Benzene (10-15 g/Nm3) 7 1

i

1:

Tar Fog (0.1-g/Nm3 max. ) ¥ 1

A OBE G SEE LT, RPALREWE R SERTH 2

25, iﬂ%ﬂ)?Fi%ﬁ%ii_RSPpﬁjdj COG Wash 0il Scrubbing Tower MM

ARESRE SR BT N R b T X B e B b hE, &
75w Mo 4:'_CIOG-Wash 0il Scrubbing Tower 2HBL T NOORH
0% VEBRR T % %, SATH L AT ASINI U . RIS T RN
TR, Ldio T, ARERE By TRk, RSPHO COG
Wash 0i1 Serubbing Tower DFIKBHISIEAH & h D &0 DBz -
T, AMBODen C0GASET ANTREL UTHEHEITS . ib. Blito
RSPO> COG¥E4: B %50, 000 Nod/h& 4 a2 COGHHIzAH A

7T-14



benzenedEtid. 12, 000718, 000 kg/d& . 272l DEIZ2 2 8. RSP
MHC0G Wash 0il Scrubbing Tower® 43 L. benzeneZ N L. KT 5
I EURELRFZEAELNAD CUEOER IR Y S,

TAT S5 T oM

(1) ERe

o U7No. - s i

100 R
200 WAL s s i

300 AR 3 TN ORISR fif
400 AE B

500 (G4 B R A

800 - SRCEEMER% i

700 AR BRI

800 ERIEEURB
(2) MR OHBIRAG

v RF A No. o EHE

1000 AL AERA B
1100 AAIEHE B

1200 HEALBE R
1300 gAll ]

1400 Hsph &1

1500 R b

1600 248, A HAE A

1700 7 U7

1800 BRI 2

1900 TGy o T A ARG
1980 STk B i

2000 AR
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7.4.9 F O A0

B B AT BB - B S . MR OWAMTD NG . RIZIERRE.
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7.4.10 };g ﬁh’siﬁ%
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m:

(Figure 7.4, 1K)

ABREETTS U hOREZT ARY— RioRidh, =2 cRE
LYZI Ahuky - 2B X h, 2 2o RiEREEE (JFI0L), <
Wk ary Ry —cl RS, oML, av sy — MY
OWEROEEI T, 2OFRIHEHCBP AR > CREMAD L RY
—BBEE N, FECGRLO U (JFL02) L BHAG L 2w A
TSRS TN B, B H LB O BRI BT L.
HER R TR W C OB ABE — T 2B E RO b T
%, WHBEOGRIEREAL. 79 M CARY 2R BEARO U
H4 (1,990 ) CH 3,

AR - REARRE

(Figure 7.4.1%18) .
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7.5 RN - RIS (A —2)

7.5. 1 BEsE

5 NOREOWEINTIXFigure 1.5 1 RLTH S,
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M. L OREEEHHLUTOLI 124D, BiE t/yLke/he LY
— AT WNTRY ., '

(1) B Uy

N NE AR planty plant4}h

T NV

t/y t/y t/y t/y

: Raw coal . . 188, 353 { 188, 353 0
oG 104, b4 ¢ 104, 544 0
SRC 0 112,063 0 112,063

Lt. distillate-l ] 3, 262 0 3,202

Lt. distillate-2 0 2,669 0 2,669

Md. distillate 0 9, 266 8, 316 950

Hy. distillate 0 16,740 - 16,740 0

Produced gases (HButane) 0 13,290 - 515 12,775

Purge gases 0 97,060 3,186 q3,274

7T - 33



(2) Hif :kg/h

5 AR 4 A plantif plantst
. TR I LR

kg/h kg/h kg/h kg /h

Raw coal _ - 23,782 0 23,782 -0
CoG S 13,200 0 13,200 ' 0
SRG 0 14,149 0 . 14,149
Lt. distillate-] 0 412 0 412
Lt. distillate-2 0 337. 0 337
Md, distillate - 0 1,170 1,050 120
Hy. distillate 0 - 2,114 2,114 0

. Produced gases (&Butane) 0 . 1,678 - 65 1,613
Purge gases 0 12,256 . 478 1,777

middle distillated® K4 ¥heavy distillate®dRIL 75 > b IR
L LTHEBEhD, % 7zproduced gases® purge gases®—#iz7 7 b TR
BHAE LTHEESNS, ' :
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7.8 ﬁ%%%um\ G — )

Area 100(Coal Preparation Area-Coal Storage Crushing & Drying

Section)

Item No. Service Req” d No. Remarks
BA101 Air Heater - 1
Item No.  Service : Req’ d No. Remarks
EAT01 Gas Cooler 1
Item No. Service Req’ d No. Remarks
FDI0OI . Coal Cyclone - 1
FDI02 Coal Filter 1
Item No. Service Req’ d No. Remarks
FE101 Coal Silo !

CFE102AB Coal Surge Bin 141
Item No. Service Req" d No, Remarks
FHIOIAB_ Raw Coal Crusher 1+1
FHI0ZAB Coal Mill 1+]
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7 -39

Ttem Neo., Service Reg” d No. Remarks
GR101 Gas Rveyele Fan |
(iB102 Combustion Air Fan 1
GB103 Fuel Gas Booster 1
Item No. Service Req’ d No. Remarks
JD101Y No.1 Belt Conveyor 1
JD102 No.2 Belt Conveyor 1
JD103 No.3 Belt Conveyor i
JD104 No.4 Belt Conveyor 1
D105 No.5 Belt Conveyor 1
JD106 No.6 Belt Conveyor 1
D107 No.7 Belt Conveyor I
JD108 No.8 Belt Conveyor 1
JD109 Backet Conveyor 1
Do No.9 Belt Conveyor 1
JD111 Flow Conveyor 1
JDL1Z Ko. 10 Belt Conveyor 1
Item No. Service Req’ d No. Remarks
JF101 No.1 Coal Fecder 1
JFi02 No.2 Coal Feeder 1
JF103AR No.3 Coal Feeder [+1
JF104 No.4 Coal Feeder ]
JF105 No.5 Coal Feeder i
1106 No.6 Coal Feeder 1



Tten No. Service Req’ d:No, Remarks

MG101 Magnet Sepafator 1
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Avea 100(Coal Preparation Area-Catalyst Pulverizing Section)

7 -4

Iten No. Service Req’ d No. Remarks
FDI61 Catalyst Cyclone |

D162 Catalyst Tilter 1

[1em No. Service Req’ d No. Remarks
FE161 Catalyst Hopper I

FE162 Catalyst Silo | 1

FE163 ~ Catalyst Surge Bin l

FE164 Catalyst Bin 1
1tem No. Service Req’ ¢ No. Kemarks
Fil1G1AB Catalyst Pulverizer 1+l

[tem No. Service Req” d No. Remarks
GBI61 Induced Fan I

Item No. Service Req’ d No Remarks
JDI6] Belt Convevor ]

JD162 Flow Conveyor |

JD163 Belt Conveyor I

JD164 Belt Conveyor 1



[ten No,

JF161
JF162
JF163
JR164

Service

Req’ d No.

Remarks

Vibration Feeder
Vibration Feeder
Rotary Feeder

Screw Coal Feeder

7~ 42
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Area 100(Coa! Preparation Area-Promoter Section)

Item No, .Service Req’ d No. Remarks
EAIT1 Gas Heater 1
LA1T72 Gas Cooler 1
1tem No. Service Req’ d No. Remarks
FD171 Promotor Filter 1
ltem No, Service Req’ d No. Remarks
FEITL Promotor Silo 1
1tem No. Service Req’ d No. Remarks
FFIT1 Dryer 1
Tten No. Service Req’ d No. Remarks
FHITE Atomizer 1
Ttem No. Service Req’ d No. Remarks
JDITL Belt Conveyor 1
JD172 I'low Conveyor 1
JDI73 Belt Conveyor 1
JD174 Belt Conveyor !
JB175 Flow Conveyor 1
JD1T6 Belt Conveyor !
JD177 Screw Conveyor 1

7 - 43



T - MM

[tem No. Service Req’ d Mo, Remarks
GBL71 Drying Air Fan 1
GB172 Induced Fan 1
Ttem No. Service Red’ d No. Remarks
JEIT1 Table Feeder 1
[tem No. Service. Req” d No. Remarks
KD171 Sulfur Crusher 1



Area 200(Coal Dissolving Area)

[tem No, Service Req” d No. Remarks
BAZ01 Dissolver. Charge Healer
Item No, Service Req” d No. Remarks
DAz Water Wash Tower
DA202 - Acid -+ Gas Absorber
DA203 Acid Gas Stripper
BC201 Dissolver
[tem No. Service : Req” d No. Remarks
EAZ201 Hydrogen Preheater 1
EAZ0Z Dissolver Effluent Séparator 1
OVHD Condenser
FAZ03 1st HP Separator OVHD ]
Condenser No. | _
EAZ04 2nd HP Separator OVHD 1
- Condenser
EAZOS Quench Qil Cooler No.2 |
- EA206 ~ Letdown Vessel OVHD Cooler l
EAZD7 1s1 Low Pressure Separator i
OVHD Cooler No.2
EAZ08 Off Gas Compressor Discharge i
Cooler
EA209 Acid Gas Absorber Circulation 1
Cooler
EAZ10 Acid Gas Stripper Reboiler ]
EAZLY Acid Gas Stripper OWID Condenser |
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EA212 Filter Feed Slurry Cooling 1
0il Cooler No.2 -

EC201 Ist HP Separator OVHD 1
Condenser No.2 '

EC203 Quench Qil Cooler No, 1 1

EC204 Ist Low Pressure Separator I
OVHD Cooler No.l

EC205 Filter Feed Slurry Cooling 1

0il Cooler No.l

- Item No. Service Reqd’ d No. =~ Remarks °
FA201 Siﬁrry Preparation Tank 1
FA202 . Slurry Charge Tank 1
FA203 - Dissolver Effiuent Separator 1
FAZ204 Ist HP Separator ]
FA205 Znd HP Separator b
FA206 2nd HP Separator Bottom 1

Flush Drum
FA207 Water Wash Tower Botton 1
Decanter '
FAZ08 Letdown Vessel 1
FAZ09 Ist LP Separator 1
FAZ10 2nd LP Separator 1
FA211 . LP Off Gas Compressor Suction 1
Drum .
- FAZ12 LP Off Gas Compressor Surge 1
' Drum
FAZ13 Acid Gas Stripper Reflux Drum |
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1tem No. Service Req’ d No. Remarks

GAZ0IAB . Slurry Girculation Pump 1+]

GAZ02AB Slurry Feed Pump o1+
GA203A-C  Dissolver Charge Pump 2+1

GA204AB  Dissolver Effluent Quench 1+l
. 0il No. 1 Circulation Pump

GA205AB  Dissolver Effluent Quench 141
0il No.2 Circulation Pump.

GA206AB ~ Water Wash Tower Circulation 1+l

: Pump
(GA207AB Acid Gas Absorber Lean 1+1
_ Selution Pump
GAZ08AB Acid Gas Stripper Reflux Pump 1+1

[tem No. Service Req’ d No. Remarks

GB20TARB Low Pressure Off Gas Compressor I+1

Item No, - Service Req’ d No. Remarks
G201 Siurry Preparation Tank Mixer 1

(D202 Slurry Charge Tank Mixer 1
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Area 300(Hydrogen Recovery and Purification Area)

[tem No; Service Req’ d No. Remarks
CA301 Hydrogen Purification Unit 1
Item No. Service - Req’ d No. Remarks
DA3O1L Butane Scrubber 1
DA302 Butane Recovery Column 1
DA303 DEA Absorber 1
DA304 DEA Regenerator 1
Item No. Service Req’ d No. Remarks
EABOII Butane Scrubbef Feed i
Precooier
EA302 Butane Recovery Column Feed/ 1
Draw Off Heat Exchanger
FA303 Butane Recovery Colunn Condenser 1
FA304 "Butane Recovery Column Reboiler 1
EA305 Butane Scrubber Feed/Effiuent 1
Héat'ExChangér '
EA306  DEA Absorber Lean Solution Cooler 1
FA307 DEA Regenerator Reboiler 1
FA308 DEA Regenerator OVHD Condenser 1
EA309 DEA Regenerator Feed/Bottom I
' Heat Exchanger
Ttem No. Service Req’ d No. Remarks
FA301  Butane Scrubber Bottom 1

TFiash Drum
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FA302 Butane Recovery Column Reflux 1
Drum - : o

FA303 DEA Absorber Bottom Flash Drum 1

FA304 DEA regenerator OVHD Accumlator 1

FB301 DiEA Solution Tank 1
Item No. . Service Req’ d No. Remarks
GA301AB  Butane Circulation Pump _ 1+1
GA302AB High Pressure DEA Pump 1+1
| GB301AB  Recycie Hydrogen Compressor 1+1
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Area 400(Fraclionation Area)

7 - 50

[tem No. Service Req’ d No. Remarks
BAAG Vacuum Charge Heater
Item No., Service Req’ d No. Remarks
Cr401 Vacuum Unit No, 1
CF402 Vacuum Unit No.2
[tem No. Service Req’ d No. Remarks
DA401  Light End Column 1
DA402 Wash Solvent Column 1
DA403 Debutanizer 1
DA404 Light Distillate Column 1
Ttem No. Service Req’ d No. Remarks
EA401 Light End Column Condenser No.2 ]
EA402 Light End Column Reboiler 1
EA403 Wash Solvent Column Reboiler 1
EA404 " Wash Solvent Feed Heater 1
EA406 Debﬁtauizer Condenser 1
EA4OT7 Debutanizer Reboiler 1
EA409 Recycle Solvent Cooler No.2 |
FA410 Vacuum Flash Drum OVHD Condenser i
FA411 Middtle Distillate Product Cooler 1
EA412 Butane Vaporizer 1
FA413  Light Distillate Column Condenser 1



iAMdl4 Light Distillate Column Reboiler 1
FA415 Light Distiilate-2 Product Cooier 1

Iten No. Service Req” d No. Remarks

EC40] Light Bnd Column Condenser No. 1

1

LC402 Wash Solvent Column Condenser 1

ECA03 Recycle Solvent Cooler No.l 1

404 Vacuum Flash Condensate Cooler |

LC405 Recycte Solvenl Dump Cooler 1
[tem No. Service Req” d No. Remarks

FA402 Light End Column Reflux Drum

1

FA403 Wash Solvent Column Reflux Drum 1
FA404 Debutanizer OVHD Drum 1
FA405 Vacuum Flash Drum 1
FA406 Vacuum Flash No.l Condensale Drum 1
FA407 Vacuum Flash No.2 Condensate Drum 1
FA4D8 Recycle Solvent Surge Drum 1
FAA08  Light Distillatc Colums OVED Drum 1

ltem No. Service Req’ d No. Remarks

- FB401 Recyele Solvent Dump Tank I
FB402 Butane Tank 1
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Pump

7 - 52

[tem No. Service ' Req' d No. Remarks

GA401AB Light End Column Bottom 1+1
Circulation Pump

GA402AB  Light End Column Reflux Pump 141

GA403AB  Wash Solvent Column Bottom 1+1
Circulation Pump -

GA404AB  Wash Solvent Pump 1+1

(A405AB  Debutanizer Distillate Pump 1

GA40BAR  Vacuunm Flash Charge Pump 1+1

GA407AB  Vacuum Flash No.1 Condensate Pump 1+1

GAA08AB  Vacuum Flash No.2 Condensate Pump 1+1

(A409AB  Recycle Solvent Pump 1+1

GA410AB  Butane Make-up Pump 141

GAL1AR  SRC Circulation Pump 141

GA4IZAB  Light Distillate Column Bottom [+1
Pump '

GAMIBAB  Light Distillatc Column Reflux 141



Area 500(Solid/Liquid Separation Arca)

Item No. Service Req’ d No. Remarks
CF501 Vacuum Unit ]

Item No. Service Rea’ d No. Remarks.
EAS01 - N, Gas Heater 1
EASDZ Recovered 0il Condenser 1

Tten No. Service Req’ d No._ Remarks
FAROL Centrifuge Feed Tank 1
FAGO2 Filter Aid Tank 1
FAS03 Filter Aid Charge Tank 1
FAHD4 Slurry Tank 1
FAS0L Wash Solvent Tank 1
FAS06 Centrifuge Effluent Tank ]
FAS0T 0il Separator 1
FAB08 Recovered 0il Tank 1
FAS09 Water Surge Tank !

[tem No. Service Req” d No. Remarks
FD502A-C  Funda Filter 3

[tem No. Service Req’ d No. Remarks
GAS0IA-T  Centrifuge Feed Pump 5+]
GABOZAR  Filter Aid Pump 1+l
GABO3AB  Tilter Aid Charge Pummp 1+1



GAS04A-C  Slurry Pump 3

GAS05AB  Wash Solvent Pump 1+1
GASOBAB  Recovered 0it Pump 141
[tem No. Service _ Req’ 4 No. Remarks
GD501 Centrifuge Feed Tank Agitator 1
6D502  Filter Aid Tank Mixer 1
(GD503AB  Filter Aid Charge Tank Mixer |
GDR04 Sturry Tank Agitator 1
-GD505 Wash Solvent Tank Agitator 1
(D506 Centrifuge Effluent Tank Agitator |1
Item No. Service Req’ d Nao. Remarks

GE 501A-F Centrifuge ' 5+1



Area B00(SRC Solidification Area)

Item No. Service Req’ d Yo, Remarks
ADGO1 Sump Pit !

Tten No. Service Req’ d No, Remarks
EABD1 . SRC Cooler i
FABOZ Hot 011 Cooler 1
EAGO3 Water Cooler 1

[tem No. Service Req’ d No. Remarks
FAG01 SRC Storage Tank 1
FAGDZ Hot Qil Tank 1
FAG03 Solidification Water Tank |
FAB04 Lower Bath I

Item No. Service Req’ d No. Remarks
P60l Thickener |
D602 Centrifuge 1

{tem No. Service Req’ d No. Remarks
GAGOLAB SRC Teed Punp 1+1
GAGQ2AB Hot 0Qil Circulation Pump 1+!
GAGO3AR Recyele Water Punp 1+1
GAGO4 Sludge Pump |
GABOS Pit Pump l
GAGOS Recovery Water Pump H



Req” d No.

Item No, service Remarks
D801 Screw Conveyor 1
JD602 Relay Conveyor 1
JDB0O3 Overhead Conveyor 1

Item No. Service Req’ d Ne. Remarks
KABO1 SalidifTier - 1
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‘Area 700(Hydrogen Separation Unit)

Item No. . . Service Req’ d No. Remarks
DAT01A-D PSA Adsorber Unit 4

Item No. Service Req” d No. Remarks
GB701 C0G Compressor i

GB702AB Make-up Hydrogen Compressor — I+]

Ttem No. Service _ Req’ d No. Remarks
EAT01 COG Compressor After Cooler 1

EATO2 Make-up Hydrogen After Cooler |

FATO3 Surface Condenser 1



Area 800(Sulfur Recovery Unit)

Item No. . Servfce : Req’ d No. Remarks
DASO1 H,S Absorber -1
DASO2 Oxidation Column 1
[tem No. Service Req’ d No. Remarks
EASO1 Oxidation Column Feed Heater I

Item No. - Service Req’ d No. - Remarks
FASO1 Gathering Tank i
FABDZ NaOH Tank 1
Item No. Service - Req’ d No. Remarks
FB801 Catalyst Tank

- FB802 NaOH Tank
Item No. Service Req’” d No. Remarks
FD8G1 Filter Press 1
[tem No. Service .Req’ d No. Remarks
GASO1AB il,S Absorber Bottom Pump 1+1
GASOZAB Filter Press. Feed Pump 1+1
GABO3AB Catalyst Pump 1+1
GASO4AB NaOl Pump I+1
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Licenser’s work 4 months
Basic engineering 11 months
(Front—end engineering)

Petailed engineering 19 months

Piping work 10 months

Mechnical Completion 39:months after the contract effective
' " date -

Commissioning 2 months

Test run ' 2 months _

Start of commercial operation 43 months after the contract effective

date
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H1gh pressure vessels

. H1gh pressure heat exchangers

- Stainless stecl and alloy vessels

» Stainless steel and alloy héat exchangers

+ Stainless steel and alloy piping materials

- Air Tin coolers -

- Steam turbines

« Process compressors

< Siurry pumps

+ Chemical pumps (Special type)

- Centrifuge system of the solid/liquid separation area

« Filter system of the solid/liquid separation area
+ PSA unit

- Takahax unit

- Flare stack burner

- Taxes:

- Split

FIRU
of works: "Fuu{?){M fEL TS,
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115 ARy — A Ol

T.15.1 & — A0
RIS SUEFI s, PEB T X o TR D % FIFABUK Assamf & JBIK Samla
% S0:50DRALCHM L BEORNE 1 > Pl ERF & h, OB
HSXRBE A0 1w AWRNEUTI > .

7.15.2 REH—AD T 0¥ AHK

| REr —ADT T AMIRD S b XTI T 1 BT 5. SV FCBI L
TWANEH I DO T42IcidiRE h CnaEEyr —20RARE S FR—TH 5,

(1) 7o MUBIHES (EU LTS S)

BUK Assanfié 250 b > /P (RA—R) LUK Sawlag 250 b/ H
(Helfe_—R) DEABHE

(2) 4ETREHBC
3%B(§$&thﬁw)

(3)  BUkLE
_%ﬂNwXQMKA%mﬁ&%MSmmﬁwﬁﬁﬁ&meﬁUabtn

R oK
AssamfX  Samlaf¥é

Total moisiure on raw coal basis, WY 8.3 16,1
Surface moisture on raw coal basis, wt¥ 6.0 6.0
JInherent moisture on raw coal basis, wt} 2.3 10,1

Volatile Matter on dry coal basis, wt% 42.8 39.5

Fixed Carbon on dry coal basis, wil 54,7 51.5

Ash on dry coal basis, wi} 2.5 9.0
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1) WERGH 0 Ol
HeAdr — A L

2) Mﬁ&%%ﬁ
Sk 20

3) ALFAKERHEE

Assamf# : 2.7 wi¥% of feed coal (d.a.f.basis)
Samlafg : 3.0 wth of feed coal (d.a.f.basis)

4) R

Methane
Ethane
Propane
Butane
Carbon Monooxide
Carbon Dioxide
Aminonia
Hydrogen Sulfide
Water
Light Distillate-1
Light Distitlate-2
Middle Distitiate
Heavy Distillate
SRC
oM

Total

7 -5

wi% on coal (d.a.f.basis)

Washed Washed
Assam Coal Samla Coal
2.9 2.5
1.4 L5
1.0 0.7
0.4 0.3
0.6 0.5
1.2 1.7
0.1 0.8
0.3 4.1
3.4 5.5
2.1 1.4
1.7 1.2
6.9 4,17
1.6 7.9
68.2 55.9
0.9 181
102, 7 103.0



(5) 48
1) Products Slate (dry basis)

Light Distillate-1 (05-180°C) 346 kg/h
Light Distillate-2 (180-200C) . 286 kg/h
Middle Distillate (200-250°C) 780 kg/h
Heavy Distillate (250-450°C) 1566 kg/h
SRC (450°C+) 13612 ke/h

2) SRR

AR —-Xiz BB light distillate-1. light distillate-2,
middle distillate, heavy distillateBdffbiud, &2 FA&r—2
DEMD O IREE—L Lk, '

{{&K/r— 20 SRECOBSHARRIT FEROBEY TH 3B,

@ & SRCOULR

Component Wiy
Net SRC (eﬁcluding sol ids) 89.3
Total solids 10.7
Ash - (4.4)
Catalyst (6.7
IOM (5.6)

@ £ SRC

Softening Point 160°C
@ Net SRC (EIEW %R RS OHR

‘Boiling Point Range 450°C+
Ultimate Analysis (wi%)
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Carbon
Hydrogen
Nitrogen
Suifur
Oxygen
Proximate Ana!yéis (wt%)
Volatile Matter
Fixed Carbon
Specific Gravity (at 20°C)

3)  HlEEMMEAR
@ Fitter Cake

Form
Composition
Solids
0il
SRC

88.1
5.7
2.2
0.9
3.0

34.7
65. 3
1.27

Powder
wtho
77.0
21.1
1.9

7.15.3 R\ — ADOWEIN

G RECRE (COG). WU&, SRC, EHMUSOWALRI(Iight distillate-1. light
distillate-2. niddle distillate. heavy distillate), EEH A RUN-—-DH
AAZDWCEAN, R, Wi, BB LOBEZFLDBEUTOL I 2D, B
% b R Ekg/hE U AR — 2220 TET,

(D HA7: tfy

intake  Production  Consumption  COutput
in Plant in Plant Qut of Plant

Uy, tly Ay iy
Wa. Assam Raw Coal 89,970 0 89, 970 0
Wa. Samla Raw Coal 98,330 0 98,330 0
COG 109,280 0 109, 280 0
SRC 0 107, 800 0 107, 800
Lt.distillate-1 0 2,140 0 2,740

T -



2,210 0 2,270

Lt.distillate-2 0

Md.distillate 0 6, 020 6,020 0
Hy.distillate 0 12,400 12,400 0
Produced gases 0 12,600 480° 12, 120
(including butane)

Purge gases 0 101, 450 3,860 97, 590

(2) B : kg/h
Intake Production Consumption Output

in Plant in Plant Out of Plant

_keg/h _kg/h _ke/h _ke/h
Wa. Assam Raw Coal 11,360 0 11, 360 0
Wa. Samla.Raw Coal 12,420 0 12,420 0
006 13,800 0 13, 800 0
SRC 0 13,610 0 13, 610
Li.distillate-1 0 346 0 346
Lt.distillate 2 0 286 0 286
Md.distillate 0 760 760 | 0
Hy.distillate 0 1, 566 1,566 0
Produced gases 0 1,591 61 1,530
(including butane) _ |
Purge gases 0 12,810 480 12;320

1.15.4 ﬁ%vwxmmﬁﬁzﬁﬁgmﬁﬁ&m%%ﬁ
(1) ISORI e i |
CCG 24,170 Na3/h
@) R
R %00 TR FEHY T 5.
Bm&m-CIﬁe?OH

Normal Operation 756 kg/h
Start-up Operation 3,700 kg/h’
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7.15.5

7.15.6

bmmfﬂmmoﬂﬂﬂwmﬁ@%ﬁﬁ@ﬂﬁkplkM&W“T%%o
FNHix Table 7.6, Lo RENT WS,

(3) AbFihER
Ry — ADALZEIES O HE BRI TR0 TH S,

Ligquefaction Prombtor 171 kg/h

Fitter Aid 10.9 t/d
[ iquefaction pronotor¥ filter aidAto{E2RER GO B T A —

ZDMEE-CH 5, FHEOMIE Table 7.6, 24 R I RTINS,
A — A DI HE

R4 G 2 N &Y 85t/dod Tilter cakeHEHiE s,

(78) Filter cakeD{SAIFFEIIFIITI0 keal /kgTH D,

R — AD 4
Ry —ADTS v rORERBFRIRO LS LTINS,

Plant construction cost

| Case~11 (Assam+Samlia)

Area and {tems Foreign C. Locat C.
(million yen) (100 thousand Rs)

Plant area #100 0 2,136
Plant area %200 : 2,568 1,391
Plant area 300 | 668 774
Plant area #400 190 - I, 053
Plant arca #500 2,726 1,510
Plant area %600 29 334
Plant arca #700 1,338 570
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Plant area #800 139 0
Process plant total “T,658 7,768
Plant arca #1000 43 3, 888
Plant area #1100 0 25
Plant area #1200 b5 148
Plant area #1300 21 202
Plant area #1400 0 205
Plant arca #1500 56
Plant area #1600 19 145
Plant area #1700 52 80
Plant area #1900 0 211
Plant area #1950 0- 13
Plant area #1980 0 421
Plant area #1990 31 123
Utility plant total 221 5,517
Plant total 7,879 13, 285
--Additional facilities

Railway siding 0 34
Coai'washiug unit B 150
Ground total 7,879

7~ 80
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7.16  Samla’r— 2 MR

# SETHRAL & D1, SROFURHE Y LT Samla@k MURS 2 2 ki, Assanf % {3
T AP IR THBNROHTRATH S, LiL,
TREL . RourkelaB¥@kAriciiv O THHG TN THM G TR EE T 5. - T, Samlaff & Hi
PCHAT B — 220N T, BEL LTI MBS R O L % 6 $8s T 25—

A% DUTIHEE L =,

7.16,1 FESoEAF—4

(1)

(2)

(3)

7T MRS & AR H R

TS5y MBI 500b > B (BERA—2R)

Samlaf@ iy« > REEED R T L H

. AR E Bx 3308

Ee Lz, ZhBECThBIAr A ERLTHS.

TR

BB RR (BE) L7 SamlafR® flIna = L & L. 2OHHiEIE

BLFOMY & Lk,

Total Moisture 17.4 wi¥% (raw coal

Surface Moisture 7.5 wt¥ {raw coal
~ Inherent Moisture 9.9 wi% (rav coal
Volatile Matter 34,6 wth (dry coal
Fixed Carbon 51.6 wt%r(dry coal
Ash 13.8 wt% {dry coal

W oA Gl (dry base)

Light Distillate-1 (C5-180°C) 98 kg/h
Light Distillate-2 (180-200°C) 81 kg/h
Middie Distillate (200-250°C) 293 kg/h
Heavy Distillate (250-450°C) 529 kg/h
SRC (450°C+) 10, 185 kg/h
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(4) R

[tem Intake Production - Consumption .- Output -

in plant in plant out of plant

, t/y t/y v Uy
Raw coal 199, 758 0 199, 758 0
SRC 0 80,669 0 80, 669
Light distillate 0
(1 and 2) 0 1,484 1,484 0
Middle distillate 0 2,318 2,318 0
Heavy distillate 0 4,189 4,189 ' 0
C0G 94, 530 0 94, 530 0
Produced gases 0 13, 087 515 12,572
Purge gases 0 - 87,763 3,786 83, 977
Residue (Filter Cake) 0 78,701 46, 533 32, 168

(5) Fﬁ?ﬁ?ﬁ%ﬁ'{
%T%ﬁ&thﬁcéﬁ@Tn
(6) fbEMEER
Filter Aifj 30.8 t/d
%m@wﬁﬁﬁﬁﬁv—zaﬁtta@ﬁo
(1) I 22
H4T 3 light, middle, heavy distillatesdgfity filter cake
(residue)d Bl 72 > PHTCHEE NS,

Filter CakeBATFEEE 13393450 keal/kgT. Hokr—2A0BS LY.
MBS =08 kDb,
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(8) T bR
T VERBEIRO LS ICHE S h 5,

Plant construction cosl
Case-S (Samla)

Area and Items | Foreign C.

Local €.

— (million yen) (100 thousand Rs)

Plant area #100 0 2,241
Plant area #200 2,733 1,480
Plant area #300 623 721
Plant area §400 218 1,211
Plant area #500 4,415 2,591
“Plant area #600 24 273
Plant area #700 1,211 516
Plant arca #800 142 0
Process planl tolal 9,367 9,033
Plant areca #1000 43 3, 888
Plant area #1100 0 25
Plant area #1200 55 148
Plant area #1300 21 202
Plaht'area #1400 0 205
Plant arca #1500 0 56
Plant arca #1600 - 19 145
Plant area #1700 52 80
Plant area #1900 0 211
Plant area #1950 0 13
Plant area #1980 { 421
Plant area #1990 31 123
Utility plant fotal 221 3,517
Plant Lotal 9,588 3 14,650
~~Additional lacilities
Railway siding ) 34
Grouwnd total 9,588 4,584
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