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3.1

EXECUTIVE SUMMARY

BACKGROUND

The flagship company of JSW Group and one of India's leading
integrated steel producers, JSW Utkal Steel Limited (JSWUSL),
a subsidiary of JSW Steel (JSWS), is contemplating setting up a
green field Integrated Steel Plant (ISP) with a capacity of about
13.2 mtpy crude steel, at a site already identified by JSWS near
the coast in Jagatsinghpur district of Odisha.

The plant will be based on BF-BOF route with pellet plant that
will use iron ore slurry received through pipe line from

Joda/Nuagaon grinding and desliming plant of JSWUSL.

KEY OBJECTIVE
In this context, the key questions to be addressed are as
follows:

a) Phasing of the capacities to get feasible financial numbers
in each phase.

b) Total capital expenditure involved to complete the project.
c) The production cost of various products.

d) The key financial indicators of phase-wise expansion?

PHASED CAPACITY BUILD-UP AND PRODUCT BASKET

Plant Capacity

The production capacity of the plant has been envisaged based
on the many factors comprising indigenous available iron ore
as well as other raw materials as per present industry practice,

available infrastructure facilities, likely future market etc. The
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Executive Summary (cont’d)

entire plant of 13.2 mtpy capacity crude steel is envisaged to
be built over multiple phases. This will mitigate the difficulty
and complexities of management and construction involved in
installation of a plant of such large capacity in a single phase.
Also, capacity build-up in multiple phases will ensure
distribution of the expenditures over a longer time period, so
that the earnings from the previous phase/phases being

available for utilisation in the subsequent phase, resulting in a

healthy financial

reconciliation.

facilities are given in Table 1.

The proposed phase-wise

TABLE 1 - PHASE-WISE PLANT CONFIGURATION

SL Description Design capacity Production after
no. Phase-III, mtpy
Phase-I Added in Added in
Phase-II Phase-III
1. | Pellet plant 2 x 8.0 mtpy 1 x 8.0 mtpy 1 x 8.0 mtpy 32
2. Coke oven 4 x 62 ovens 2 x 62 Ovens 2 x 62 ovens 6
3. Sinter plant 1 x 500 sq m - - 5.775
4. Blast furnace 1x5350cum | 1x5350cum [1x5350cum 13.5
> ggg’tba“d PR - - 1 x 1.2 mtpy 1.2
6. Steelmaking SMS#1 SMS#1 SMS#2
- Basic oxygen 2x350ton | 1x350ton | 2x 180 ton 13.49
Furnace
- Ladle furnace 2 x 350 ton 1 x 350 ton 2 x 180 ton 13.49
- RH degasser 1 x 350 ton 1 x 350 ton 1 x 180 ton 4.01
- Slab caster 2x2-Strand | 1 x 2 - Strand - 10.29
- Billet caster - - 1 x 8 - Strand
- Billet cum
bloom ) ) 1 x 6 - Strand 2.91
caster/beam
blank
7. | HSM 1 x 5.5 mtpy 1 x 5.5 mtpy - 8.82
8. | Plate mill - - 1 x 1.5 mtpy 1.18
9. Cold rolling
complex
consisting of
- PLTCM 1x2.3mtpy | 1x2.3mtpy - Cold rolled
annealed coil -
1.944 mtpy
- CGL 2 x 0.5 mtpy 2 x 0.5 mtpy -
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SL. Description Design capacit Production after
no. P g P y Phase-III, mtpy
Phase-I Added in Added in
Phase-II Phase-III
Colour coated
- CAL 1 x 1.0 mtpy 1 x 1.0 mtpy - steel - 0.995
mtpy
- RCL 2x0.25 mtpy | 1x0.25 mtpy -
Cold rolled
- CCL . ] _ galvanised steel -
CcC 2 x 0.25 mtpy | 2 x 0.25 mtpy 1.044 mtpy
K 1x0.25 mtpy | 1x 0.25 mtpy } Tinplate coil -
Tinplate 0.455 mtpy
10. | Silicon steel
CRNO 1 x0.25 mtpy | 1 x 0.25 mtpy - 0.495 mtpy
11. | Long mill - -
- Rebar mill - - 1.2 mtpy
- Wire rod mill - - 0.6 mtpy
- - 2.8
- Medium section ) _ 1.0 mt
Mill - mtpy
12. Ic)glgltned lime 2 x 600 tpd 2x600tpd | 2 x 600 tpd 0.972
13. | Calcined dolo 1 x 600 tpd _ 0.134
plant
14. | Oxygen plant 2 x2100 tpd 2 x 2100 tpd 2 x 2100 tpd
15. | Tar distillation ) ) 0.3 mt
plant ) by
16. | Benzol refining
plant - - 0.1 mtpy
17. | Power plant 1 x 300 MW 1 x 300 MW 1 x 300 MW
18. | Portland slag
cement plant 1x3.75 mtpy | 1x 3.75 mtpy - 7.5 mtpy
19. | Pozzolona
Portland cement 1x1.25 mtpy | 1x 1.25 mtpy - 2.5 mtpy
3.2 Product Basket

The broad product-mix of the plant has been envisaged based

on future market demands, JSWS’s presence in the respective

product-mix and net sales realisation from the products. The

saleable product-mix envisaged for the plant is presented in

Table 2.
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TABLE 2 - BROAD PRODUCT-MIX
(million tons)

Sl Product Deficit quantity Production
no. in 2030-31 envisaged
A. | Flat

1. | HR coil/sheets/strips 20.5 3.60

2. | CR coils/sheets 26.5 3.88

3. | Electrical steel NIL 0.49

4. | Tinplate 1.0 0.455

5. | Plate 4.8 1.18

B. | Long

1. | Rebars 43 1.20

2. | Wire rod 0.60

3. | Medium sections 3.8 1.00

4.0 ANNUAL REQUIREMENT OF MAJOR RAW MATERIALS

The gross procurement of major raw materials after Phase-III

along with the mode of transport is presented in Table 3.

TABLE 3 - ANNUAL REQUIREMENTS OF MAJOR RAW MATERIALS

SL. Major raw materials Estlomated Mode of transport

no. quantity, tons

1. |Coking Coal and Pet Coke 7,831,900 Sea

2. |Anthracite 192,000 Sea

3. |Iron ore (Lump) 1,187,900 Rail (50%)/
Road (50%)

4. |Iron ore concentrate 30,000,000 Slurry Pipeline from
Joda Plant

5. |Iron ore fines 4,695,300 Rail

6. |PCI coal 2,700,000 Sea

7. |Limestone 4,934,500 Sea (50%)/
Rail (40%)/
Road (10%)

8. |Dolomite 2,350,100 Sea (15%)/
Rail (70%)/
Road (15%)

9. |Steam coal 2,700,000 Rail

10. |Bentonite 320,000 Sea

11. [Quartzite 270,000 Sea (10%)/
Rail (50%)/
Road (40%)

12. |Clinker 5,116,000 Sea

13. |[Gypsum 232,000 Rail 50%)/
Road (50%)
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5.0 POWER SCENARIO
The phase-wise power requirement and generation are given in

Table 4. The required power for proposed plant will be supplied

by captive power generation system and grid power supply

system.

TABLE 4 - POWER BALANCE

Phase-I Phase-II Phase-III

Max demand of proposed

plant in MW 646 1,076 1,230

In-plant generation in

MW 306 612 918

Drawal of power from

Grid when all the

generators are working:

- In MW 340 464 312

- In MVA at 0.9 p.f 378 516 347

Drawal of power from

Grid during outage of one

300 MW generator:

- In MW 610 734 582

- In MVA at 0.9 p.f 678 816 647
6.0 BY-PRODUCT FUEL GAS SCENARIO

The steel plant will generate large quantities of by-product fuel

gases, i.e. Blast Furnace (BF) gas, Coke Oven (CO) Gas and LD
Gas (Converter Gas).

utilised as fuel for various heating applications

These by-product fuel gases will be first
(BF stove

heating, coke oven under-firing, various mill furnaces, sinter

plant etc.) of the steel plant. Balance available gases will be

utilised for steam and power generation in the power plant.

The by-product fuel gas generation and consumption figures for

the project are given in Table 5.
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TABLE 5 - BY-PRODUCT GAS GENERATION AND CONSUMPTION
(Cumulative, N cu m/hr)

By-product Generation Consumption
gases
Phase-I Phase-II Phase-III Phase-I Phase-II Phase-III
BF gas 776,800 | 1,553,600 2,330,400 647,400 | 1,134,400 | 1,676,300
CO gas 153,200 229,800 306,400 105,200 182,900 290,500
LD gas 39,500 79,000 124,900 198 395 625
7.0 OXYGEN REQUIREMENT

The requirement of oxygen, nitrogen and argon are as given in

Table 6. Accordingly, the capacity of air separation plant in

different phases has been designed.

TABLE 6 - REQUIREMENT OF OXYGEN, NITROGEN AND ARGON
(Cumulative, N cu m/hr)

Consumers | Phase-I | Phase-Il | Phase-III
Consumption of oxygen
BF plants 48,000 96,000 144,000
SMS . 37,000 74,000 111,000
(Including casters)
DR plant - - 11,000
WRM - - 70
Rebar mill - - 140
HSM 180 360 540
MSM - - 120
Consumption of nitrogen
BF plant 4000 8000 12000
SMS (Including casters, RH 30,000 60,000 90000
degassers, LF etc.)
DR plant - - 2,000
HMDP 220 440 660
Rebar mill - - 270
HSM 2700 5400 8,100
WRM - - 2700
MSM - - 65
Consumption of argon |
SMS (including casters, RH 800 1,600 2400
degassers etc.)
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8.0 WATER REQUIREMENT
It is estimated that the total raw water quantity for Phase-I, II
and III will be about 3,900 cu m/hr, 6,740 cu m/hr and 9,300

cu m/hr respectively.

9.0 MANPOWER REQUIREMENT
The total manpower requirement on pay roll for the project will
be about 5,000, 8,500 and 12,000 after Phase-I, Phase-II and
Phase-III respectively.

10.0 COST AND FINANCIALS
The cost estimates are based on price levels, taxes & duties
and exchange rates prevailing during 4th quarter of FY 2020-

21. The estimated capital cost of the project is given in Table 9.

TABLE 9 - PHASE WISE CAPITAL COST

SL Description Phase-I, | Phase-II, | Phase-III, Total,
no. Rs. crore | Rs. crore | Rs. crore | Rs. crore
A. | Plant Cost
Land and land development 487.2 16.2 12.3 515.6
Civil and structural steelwork 6,920.5 4.650.2 5,226.6 | 16,797.3
Plant & Equipment as erected 19,161.2 | 13,317.8 13,249.9 | 45,728.9
Infrastructure facilities 150.1 - - 150.1
DE&ADC 1,176.3 798.4 811.0 2,785.8
Contingency 1,382.4 939.1 965.0 3,286.5
Total (A) 29,277.7 | 19,721.7 | 20,264.8 | 69,264.3
B. | Other Costs
Margin money 1,165.6 - - 1,165.6
Preliminary and Pre-operative Expenses 162.1 105.2 108.1 375.3
Interest during construction (IDC) 1,807.3 1,207.7 1,245.4 4,260.4
Total (B) 3,135.0 1,312.9 1,353.5 5,801.4
C. | Capital Cost (Gross of Input Tax) 32,412.8 | 21,034.5 | 21,618.3 | 75,065.6
D. | Input Tax Credit 4,257.3 2,861.9 2,946.5 | 10,065.7
E. | Capital Cost (Net of Input Tax) 28,155.5 | 18,172.7 | 18,671.8 | 65,000.0
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The production build-up for the facilities for expansion project

has been considered as below:

Con.lm. Duration Production Build-up
period
1st | 2nd | 3rd | 4th 5th | 6th | 7th | 8th | 9th
(months) (months)
yr | yr yr yr yr yr yr yr yr
Phase-I 0-36 36 80% 90% 100% 100% 100% 100% 100% 100% 100%
Phase-II 25-60 36 80% 90% 100% 100% 100% 100% 100%
Phase-1Il | 49-84 36 80% | 90% | 100% | 100% | 100%
The cumulative annual manufacturing expenses after each

phase in the first year of rated operation of each phase have

been worked out under the four heads, viz. input materials,

manpower, other conversion costs and overheads. Based on

this, the cumulative annual manufacturing expenses in the

year of stabilised operation after each phase are given in Table

10.

TABLE 10 - CUMULATIVE ANNUAL MANUFACTURING EXPENSES AT
STABILISED YEAR OF OPERATION AFTER EACH PHASE

Sl. Phase-I, Phase-II, | Phase-III,
Item
no. Rs. crore Rs. crore | Rs. crore
A. | Input material 21,355.9 27,902.4 34,184.0
B. | Salaries and wages 841.8 1,434.0 2,035.7
C. | Other conversion cost
- Power 1,390.2 2,383.7 2,914.6
- Purchased Fuel (Propane) 314.4 628.8 1,127.8
- Consumables
3,395.6 6,624.2 7,464.9
- Refractories 187.0 372.4 580.8
- Water 120.9 120.9 122.2
- Repair & Maintenance 526.4 891.7 1,255.2
D. | Overheads 294.3 508.0 701.9
Total 28,426.5 40,866.3 | 50,387.1
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The net sales realisations, cumulative annual sales quantity
and amount of annual sales realisations of salable finished
products in the year of stabilised operation after each phase

have been indicated in Table 11.

TABLE 11 - ANNUAL SALES REALISATION

Salable gty Amount
mo. | products Reston | Thasel | Phasemn, | phasemm, [ FRREh | FRRRL | P
crore crore Rs. crore
1 HRC 37,427 1,494,000 2,988,100 3,610,100 5,591.5 11,183.4 13,511.4
2 Tinplate coil 47,173 227,760 455,520 455,520 1,074.4 2,148.8 2,148.8
3 CRCA coils 42,779 972,500 1,944,000 1,944,000 4,160.3 8,316.3 8,316.3
4 Colour coated 49,173 497,500 995,000 995,000 2,446.4 4,892.8 4,892.8
5 Galvanized 47,173 522,625 1,044,250 1,044,250 2,465.4 4,926.1 4,926.1
6 Silicon steel 47,173 247,500 495,000 495,000 1,167.5 2,335.1 2,335.1
7 Plates 37,193 - - 1,183,000 - - 4,399.9
9 Rebar 36,308 - - 1,200,000 - - 4,356.9
10 | Wire rod 36,988 - - 599,400 - - 2,217.0
11 Medium sections 32,908 - - 1,007,000 - - 3,313.9
13 IC‘;)"H“C:;ZME 3,086 14,448,000 6,672,000 - 4,457.9 2,058.6 -
14 | Pellet 5,801 14,011,700 15,220,400 | 14,811,200 8,128.6 8,829.8 8,592.4
15 | DRI 17,234 - - 378,000 - - 651.4
17 | Cement 3,740 5,000,000 10,000,000 | 10,000,000 1,870.0 3,740.0 3,740.0
18 Crude tar
distillation
19 | - bNO 18,000 - - 1,100 - - 2.0
20 | - Napthalene 29,400 - - 8,100 - - 23.8
21 - Pitch 18,000 - - 72,800 - - 131.0
22 | - PCM 18,000 - - 164,700 - - 296.5
23 | - Creosote 18,000 - - 5,400 - - 9.7
24 | - Anthracene Oil 19,250 - - 5,400 - - 10.4
25 | - Road Tar 17,500 - - 12,200 - - 21.4
26 | - Wash oil 19,600 - - 300 - - 0.6
27 | - Crude Tar 17,500 135,000 202,500 - 236.3 354.4 -
28 Sulphur 2,000 6,000 9,000 12,000 1.2 1.8 2.4
29 Benzole refining
plant
30 - N G Benzene 33,460 - - 43,900 - - 146.9
31 - N G Toluene 36,820 - - 7,600 - - 28.0
32 | - Xylene 39,200 - - 1,100 - - 4.3
33 - Crude benzol 27,300 36,000 54,000 - 98.3 147.4 -
34 LD slag 200 591,400 1,231,900 2,023,500 11.8 24.6 40.5
37 | BF coke 23,843 1,120,400 784,600 435,100 2,671.3 1,870.7 1,037.4
38 | Coke breeze 10,950 - - 13,815 - - 15.1
39 | Iron scrap 12,500 35,500 71,000 106,071 44.4 88.8 132.6
40 | Steel scrap 24,000 - - 12,511 - - 30.0
Total 34,425.3 | 50,918.6 | 65,334.5
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The financial highlights in the stabilised year of production of

the project after each phase are presented in the Table 12.

TABLE 12 - FINANCIAL HIGHLIGHTS IN THE STABILISED YEAR OF
OPERATION AFTER EACH PHASE

e s After Phase-I, After Phase-II, | After Phase-III,
Description

Rs. crore Rs. crore Rs. crore
Annual sales realisation 34,425.3 50,918.6 65,334.5
Annual generating expenses 28,426.5 40,866.3 50,387.1
Gross 'pr.oflt before interest, 5.008.8 10,052.3 14,947 .4
depreciation & tax
Interest 1,710.4 2,047.0 1,873.8
Depreciation & Amortisation 1,167.9 2,004.0 2,901.7
Profit before income tax 3,120.5 6,001.3 10,171.9
Provision for income tax 672.4 1,293.2 2,191.9
Profit after income tax 2,448.0 4,708.1 7,979.9

The salient financial indicators for the three phases of the

project are given in Table 13.

TABLE 13 - FINANCIAL INDICATORS

Sl Item After After After
no. Phase-I Phase-II | Phase-III
A. | Internal rate of return (post tax), % 11.7% 12.0% 12.6%
B. | Payback period, years 7.5 8.1 8.6
C. | Debt Service Coverage Ratio (DSCR) 1.9 2.1 2.4
D. | Breakeven capacity utilisation, % 57.9% 54.4% 48.9%
E. | Cash breakeven capacity utilisation, % 42.1% 38.5% 33.4%

Based on the technical and financial review carried out in this

Report, it is concluded that the project is techno-economically

viable and merits consideration for detailed study before

implementation.

10
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1- INTRODUCTION

1.1 BACKGROUND

JSW Steel (JSWS) is the flagship company of JSW Group
and one of India's leading integrated steel producers, with a total
installed capacity of around 18 million tons per year (mtpy). At present,

JSWS operates the following Integrated Steel Plants (ISPs) in India:

a) 12 mtpy plant at Vijaynagar, Karnataka,
b) S5 mtpy plant at Dolvi, Maharashtra and
c) 1 mtpy plant at Salem, Tamil Nadu.

JSW Utkal Steel Limited (JSWUSL), a subsidiary of JSW, is
contemplating setting up a green field ISP with a capacity of about 13.2
mtpy crude steel, at a site already identified by JSWS near the coast in
Jagatsinghpur district of Odisha.

The iron ore concentrate from Joda/Nuagaon grinding and
desliming plant will be transported to Jagatsinghpur ISP area through
single slurry pipeline. The slurry will be received and de-watered at de-
watering station located at Jagatsinghpur ISP area. The concentrate will
be fed to ISP pellet plants at Jagatsinghpur ISP area. The excess pellets
after meeting the requirement of blast furnaces and direct reduction
plant at ISP will be transferred to other JSWS plants or sold. The overall
concept of proposed project is shown in Fig. 1-1. The project details are

given in subsequent chapters.

1-1
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GRINDING, DESLIMING
AND SLURRY PUMPING

IRON ORE
GRINDING AND
DESLIMING PLANT

Iron Ore
Slurry

JAGATSINGHPUR
INTEGRATED STEEL

Y

DE-WATERING
FACILITIES

Iron Ore
Concentrate

INTEGRATED STEEL PLANT

FIG. 1-1 - OVERALL PROJECT CONCEPT

1.2 AUTHORISATION
JSWS, vide Contract #JSW/VJNR/CODISHA/TEFR/001

dated 27th September 2017, authorised M. N. Dastur & Company (P) Ltd
(CONSULTING ENGINEERS) to prepare a bankable Techno-Economic

1-2
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Feasibility Report (TEFR) for a 13.2 mtpy port based greenfield integrated
steel plant and 900 MW captive power plant.

1.3 MARKET STUDY NOTE

As per the terms of reference of the Contract
#JSW/VJNR/C/ODISHA/TEFR/001 dated 27th September 2017, on
1st November 2017 DASTUR had submitted a note on Market Study. The
findings of the Market Study Note were utilised for preparation of this
TEFR.

1.4 PROJECT CONCEPT NOTE

As per the terms of reference of the Contract#
JSW/VJNR/C/ODISHA/TEFR/001 dated 27th September 2017, on
3rd August 2018, DASTUR had submitted the Project Concept Note. The
findings of the Project Concept Note have been utilised for preparation of

the TEFR.

1.5 STRUCTURE OF THE TEFR
The TEFR shall cover the following:

Executive Summary

Chapter 1 - Introduction

Chapter 2 - Project Concept

Chapter 3 - Plant Location and Layout

Chapter 4 - Raw Materials

Chapter 5 - Major Plant Facilities

Chapter 6 - Utilities and Service Facilities

Chapter 7 - Environmental Pollution Mitigation Measures
Chapter 8 - Manpower

1-3
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Chapter 9 - Plant Construction
Schedule

Chapter 10 - Cost and Profitability

1.6 ACKNOWLEDGEMENT

and Implementation

CONSULTING ENGINEERS gratefully acknowledge the

co-operation and assistance extended by the officials of JSW during the

site visit and several discussions for the preparation of the TEFR.

1-4
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2 - PROJECT CONCEPT

The plant capacity, product basket and configuration have

already been discussed in Project Concept Note submitted to JSWS.

However, for ease in reading the TEFR, the same have been enumerated

again below:

2.1 PLANT CAPACITY

The production capacity of the plant has been envisaged

based on the following:

a)

b)
c)
d)
e)

f)

Indigenous available iron ore as well as other raw
materials.

Available infrastructure facilities.
Land area.

Likely future market.
Profitability.

Experience of operating large capacity steel plant.

Based on all the above factors, the production capacity of the

major facilities envisaged are as follows:

Hot metal, mtpy .. 13.5
DRI, mtpy . 1.2
Liquid steel, mtpy .. 13.5
Crude steel, mtpy .. 13.2

Flat products (HRC/plate)/CR annealed and
galvanised, coated products, CRNO silicon steel),
mtpy . 9.7

Long products (bar/wire rod/medium sections),
mtpy . 2.8
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2.2 PRODUCT BASKET

The broad product-mix of the plant has been envisaged

based on the following factors:

a) Future market demands.
b) JSWS’s presence in the respective product-mix.

c) Net sales realisation from the products.

The market study report has been prepared after making
suitable adjustment to the demand forecast made in the National Steel
Policy (NSP), taking into consideration the present and future scenario.
Based on these factors an overall steel demand of 185 mtpy has been
worked out for 2030-31 against a demand forecast of 230 mtpy in the
NSP.

The additional capacity requirement has been worked out
considering a reasonable capacity wutilisation factor. The saleable

product-mix envisaged for the plant is presented in Table 2-1.

TABLE 2-1 - BROAD PRODUCT-MIX
(million tons)

Sl. Product Deficit quantity Production
no. in 2030-31 envisaged
A. | Flat

1. | HR coil/sheets/strips 20.5 3.60

2. | CR coils/sheets 26.5 3.88

3. | Electrical steel NIL 0.49

4. | Tinplate 1.0 0.455

S. | Plate 4.8 1.18

B. | Long

1. | Rebars 43 1.20

2. | Wire rod 0.60

3. | Medium sections 3.8 1.00
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As may be seen from the above except CRNO, all other
grades are envisaged to have adequate additional capacity requirement.
CRNO is a value added steel with high NSR and its demand is worked out
to about 720,000 tpy in 2030-31. RSP (SAIL) has an installed capacity of
75,000 tpy while the other units, which are mostly secondary producers,
are either in the project stage or are yet to stabilize their commercial
production. JSWS’s CRNO, with assured supply of HRC at lower cost, is

expected to be competitive in the domestic market.

2.2.1 Product-mix
The product-mix envisaged from the plant and the respective

input semis required are discussed hereunder.

2.2.2 Hot Strip Mill

Input: Continuous cast slab will be used as input for the hot
strip mill.

Width, mm .. 800-2100

Thickness, mm .. 2300

Length, mm .. 11,000

Slab weight (max), ton .. 40

Note:

(1) HSM will be designed for 230 to
250 mm thick slabs.

Grades of steel: The HSM will be designed for rolling low,
medium and high carbon steels; API X-80 steel; IF; dual phase and
multi-phase steels; high strength low alloy steel and silicon steel

(non-grain oriented).
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Finished product: The HR coil size will be as follows:

Width, mm .. 800-2100

Thickness, mm .. 1.2-25

Coil weight (max), ton . 40
2.2.3 Plate Mill

Input material:

Material .. Continuous cast slabs
Thickness, mm .. 230, 250, 3000)
Width, mm .. 1,200-2,600

Length, mm .. 2,500-4,800

Note:

(1) Plate mill will be designed for slabs of
thickness 180 mm to 300 mm.

Grades of steel: The plate mill will be designed for rolling
structural, boiler quality, ship building, pressure vessel, API up to

X-100, high tensile steel.

Finished material:

Material .. Finished plate
Thickness, mm .. 5-100
Width, mm .. 1,500-4,800
Length, m .. 6-24
Plate weight (max), ton .. 30

2.2.4 Cold Rolling Complex

The product envisaged from the cold rolling complex are as
follows:

a) Continuous annealed coil (CRCA).
b) Galvanising coil/sheets.

c) Colour coated coil.

d) Tin plated coil.

e) Silicon steel coil (CRNO).
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Input material: The size range and weight of the HR coils

for CRM complex are envisaged as follows:

Strip width, mm .. 800-1,890
Strip thickness, mm .. 2.0-6.0
Coil weight, tons .. 38 (max.)

Output material: The size range and weight of the output

CR coils for CRM complex are envisaged as follows:

Output coil size of CRCA:

Strip width, mm .. 750-1,850
Strip thickness, mm .. 0.3-3.2
Coil weight, ton .. 38 (max.)

Output coil size of galvanizing coil:

Strip width, mm .. 750-1,850
Strip thickness, mm .. 0.28-3.2
Coil weight, tons .. 38 (max.)

Range of coating (both

sides together), gm/sq m 70-450

Output coil size of tin plated coil:

Strip width, mm .. 850-1,250
Strip thickness, mm .. 0.35-0.65
Coil weight, tons .. 25 (max.)

Electrical insulation

solution varnish As per ASTM

2.2.5 Rebar Mill
Input: Continuously cast billets will be used as input to the

rebar mill:

Section, mm .. 160x 160
Length, mm .. 12,000
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Finished product: Output from rebar mill will be as follows:

Size .. 10-40 mm dia rebars
Cut to length .. 6-12m

Grades of steel: The mill will roll construction grade steel.
The mill will be designed to achieve finished product tolerances

equivalent to DIN 488/IS 1786. The average material yield will be 96 per

cent.
2.2.6 Wire Rod Mill

Input: Continuously cast billets will be used as input to the
WRM:

Section, mm .. 160x 160

Length, mm .. 12,000

Finished product:

Size (dia), mm .. 5.5-20

Grades of steel: The mill will roll low, medium, high carbon
steel, including special steels such as CHQ, spring steel, electrode steel,
bearing steel, case hardening, tyre bead, etc. It will also be designed with

facilities for thermo-mechanical rolling of billets.

2.2.7 Medium Section Mill
Input: The input semis for the medium section mill come
from the billet cum bloom-cum-beam blank caster. The size of input

bloom/beam blanks to the mill will be as follows:

Bloom, mm .. 270 x 155 (322 kg/m)
Beam blank, mm .. 346 x 265 x 70 (420 kg/m)
390 x 320 x 100 (645 kg/m)
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Finished product: The list of finished sections is as given
below:
a) HE 100-280 mm (A, B, M)
b) IPE 120-550 mm, 600 mm
c) Channel 100-400 mm

d) Equal angle L120-200 mm
e) Unequal angle 100-200 mm

Grades of steel: The steel grades to be rolled in the mill will
be S235, S275, S355, S460, A 36-Gr.65.

2.3 PHASED CAPACITY BUILD-UP
2.3.1 Capacity Build-up and Plant Configuration

The entire plant of 13.2 mtpy capacity crude steel is
envisaged to be built over multiple phases. This will mitigate the
difficulty and complexities of management and construction involved in
installation of a plant of such large capacity in a single phase. Also,
capacity build-up in multiple phases will ensure distribution of the
expenditures over a longer time period, so that the earnings from the
previous phase/phases being available for utilisation in the subsequent
phase, resulting in a healthy financial reconciliation. Accordingly, the
distribution of phases has been conceptualised based on the following

considerations:

a) Saleability of the products.
b) The profitability at each phase.

c) Even distribution of steel production to the extent
possible.

Phase-I: The total capacity of 13.2 mtpy has been envisaged

to be built in three phases with one blast furnace installed in each
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phase. The sinter plant has been envisaged to be installed in Phase-I

along with two pellet plants.

The product-mix in Phase-I has been envisaged to be flat
products, with part HRC and value addition of the balance through cold
rolling complex. Commensurate with the product-mix, SMS-1 to be
installed in Phase-I will have two 350-ton converters, required secondary
metallurgy units and two twin strand slab casters. SMS-1 will consume
the entire hot metal produced from the blast furnace and produce about
4.15 mtpy slabs. Although the shop will have an inherent capacity more
than the above, production will be commensurate with the available hot

metal.

The rolling facilities will comprise one HSM and one cold
rolling complex. The proposed facilities in Phase-I and the corresponding

production from each unit are given in Appendix 2-1.

Phase-II: The second of the three blast furnaces will be
installed in the second phase with another pellet plant, with a total hot
metal capacity of 9 mtpy.

The third line of converter, secondary metallurgy and caster
will be added in SMS-1 to complete the facilities of the shop. The
production from the shop is envisaged to be about 8.37 mtpy slabs. Even
in Phase-II, SMS-1 will not be able to realise its full potential due to

restriction of hot metal availability.

The second HSM and the second cold rolling complex will be
added in Phase-II. The facilities added in Phase-II, along with the
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facilities already installed in Phase-I, and the corresponding production

from each unit after Phase-II is given in Appendix 2-2.

Phase-III: The entire capacity of the plant will be built up in
this phase. The 3rd blast furnace will be installed along with the fourth
pellet plant. The DR unit will also be installed in Phase-III.

This phase will be mainly built for diversification of product
basket along long products line. Rebars, wire rods and medium
sections have been envisaged as the major long products. In order to
cater to this product-mix, SMS-2 will be installed with two 180-ton
converters, matching secondary metallurgy units and two long casters,
with provision for producing 2.9 mtpy billets, blooms and beam blank

as long product semis.

SMS-1 will realise its full capacity in Phase-III, producing
about 10.3 mtpy slabs.

In Phase-III, the flat products basket will be enhanced with
the installation of a plate mill. This will enable JSWS to better cater to

the changing market demands.

With regard to long products, one rebar mill, one wire rod
mill and one medium section mill will be installed in Phase-III. The
facilities added in Phase-III, along with the facilities of Phase-I and
Phase-II, and the corresponding production from each unit after Phase-

Il are given in Appendix 2-3.
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2.4 PLANT MATERIALS FLOW SHEET
The plant materials flow sheets of each of Phase-I, Phase-II

and Phase-III are given in Drawing 11467-02-0001, 11467-02-0002 and
11467-02-0003 respectively.
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3 - PLANT LOCATION AND LAYOUT

This Chapter presents the information on the plant site such
as location, land availability, site features and existing infrastructure
such as rail and road linkages, port facilities, sources of water and
power. This chapter also presents the salient features of the plant

general layout.

3.1 PLANT SITE

JSWUSL has identified a location for setting up of the
greenfield project to produce 13.2 mtpy crude steel within the
jurisdiction of Ershma Tehsil of Jagatsinghpur district near Paradeep of
Odisha. The plant will be developed phasewise. The location of site is
shown in Fig. 3-1.

N TS
A < N INDIA
AFGHANISTAN 3 States and Union Territories

FIG. 3-1 - SITE LOCATION
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National Highway NH-53 connecting Paradeep and
Chandikhol road and State Highway SH-12 connecting Cuttack and
Paradeep road are at the north side of the proposed site. Jatadhar
Mohan River is passing close to the proposed site and drained into Bay
of Bengal at the south east of proposed site. The Jatadhar Mohan river
witnesses the tidal influence of the Bay of Bengal and therefore it
attracts CRZ notification dated 1991 and as amendment in 2011. IOCL is
located to the north of the proposed site.

The villages within the selected site near Paradeep are
Polanga, Gobindapur, Dhinkia, Nuagaon, Polonga, Jatadhara, Bayanala

Kandha, Noliasahi, all in Ershma Tehsil of Jagatsinghpur district.

3.1.1 General Information of Plant Site
Approximate geo .. The tentative coordinate of the
co-ordinates plant site is 20°13' N/86°33' E
Total land (approx.) .. 2,780.58 acre has Dbeen

earmarked for the proposed
ISP and 169.73 acre for
Captive  Jetty. The land
boundary of proposed site
along with the proposed water
front line for captive jetty,
being done by other agency,
has been provided by
JSWUSL.

Nearest highway .. Nearest National Highway is
NHS53 connecting Paradeep -
Chandikhol road and State
Highway SH12 connecting
Cuttack-Paradeep Road are
located at the northern side of
site.
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Nearest railway station .. Paradeep Railway  Station,
Bagadia PH station,
Badabandha Road Railway
station and Siju station under
East Coast Railway about 8 to
10 km away from proposed
site. Paradeep-Cuttack railway
connectivity is existing and
Haridaspur-Paradeep
connectivity is in advanced
stage.

Nearest seaport .. Paradeep sea port about 12
km from proposed site
towards north.

Nearest airport .. Bhubaneswar Airport.

3.1.2 Land and Terrain

Existing ground level is lower than the flood level. Hence,
the land for the proposed steel plant is to be developed to have higher
finished ground level (FGL). The chart datum (CD) at Paradeep port and
IOCL complex are (+) 5.5 m and (+) 6 m respectively. FGL of the proposed
site is suggested at CD (+) 6.5 m, which is (+) 8.16 m from Mean Sea
Level (MSL). The fill materials are planned to be made available from the

dredging of Jatadhar Mohan River, required for building the captive jetty.

3.2 INFRASTRUCTURE
3.2.1 Water

Jobra barrage of Mahanadi River near Cuttack has been
identified as the source of raw water for the proposed Steel Plant. It
would be required to lay 87 km long pipeline to bring water from
upstream of Jobra barrage to the plant. Water will be supplied to a small

reservoir inside the plant premises.
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3.2.2 Electric Power
The required power for proposed plant will be supplied by

both the following power sources:

a) Captive power generation system.
b)  Grid power supply system.

3.3 PLANT GENERAL LAYOUT

The plant facilities for about 13.2 mtpy crude steel capacity
with diverse and value added product-mix, and supplementary facilities
for utilising by-products and waste are accommodated within the land
boundary of approx 2780.58 acre furnished by JSWUSL including

necessary greenbelt.

The plant will be developed phasewise. Following major units
have been considered for developing the plant general layout Drawing
11467-03-0001:

a) Dewatering facility for Iron ore concentrate.
b)  Pellet plant.

c) Coke oven.

d) Sinter plant.

e) Blast furnace.

f) DR plant.

g) Steelmelt shop.

h) Hot strip mill.
i) Cold rolling mill complex.

i) Lime and dolo calcining plant.
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k)

1)

p)

The

Oxygen plant.
Billet, boom & slab caster.
Plate mill.

Long mill (Rebar mill, wire rod mill, medium section
mill).

Cement plant.

Captive power plant.

basic parameters which have been taken into

consideration for developing the plant general layout are as follows:

a)

b)

The plant facilities including green belt envisaged upto
13.2 mtpy has been accommodated within the present
land boundary of about 2780.58 acres.

Logical arrangement of various plant units based on the
process flow and functional interdependence of plant
units and growth in phases.

Unidirectional process flow as far as possible to ensure
optimum in-plant movement of materials. Primary
objective is to optimise conveyor length, cable length,
pipe/duct length, track length at the extent possible.

Smooth and uninterrupted receipt and despatch of raw
materials and finished products respectively.

Two stock yards have been planned, one for Jetty bound
material and other for rail bound indigenous materials.

Raw water will be brought to the plant from the north
side following the common utility corridor and enter the
plant from eastern side. A small intermediate raw water
reservoir with limited capacity within the plant has been
considered. A larger reservoir of adequate capacity,
taking the limited supply of raw water during the lean
period into consideration, to be built at a suitable
location outside the plant.
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g) All service lines like gas pipe lines, water pipe lines,
power cables etc. will be made through common
overhead galleries. For this purpose, provision of space
including for expansion has been kept on both the sides
of the roads.

h) No plant units have been planned within the present set
back line (CRZ) except captive jetty and its related
facilities like storage for imported raw materials, railway
tracks (non-hot metal) and roads.

i) Greenbelt for 13.2 mtpy stage has been considered
within the present available land area keeping the
prevailing norms.

j) Generally 20 m wide greeneries have been considered,
wherever possible, along the periphery of the present
land area expect captive jetty area.

k) Iron ore concentrate will be brought from mines to the
plant through pipe line in the form of slurry. The slurry
pipeline would enter to the plant from eastern side
along railway corridor. In view of that the location of
terminal facilities for I/O slurry has been considered.

1) Finishing facilities, i.e., have been placed away from
relatively more polluting facilities like raw material
storage, sinter plant, pellet plant, coke ovens, coal
based captive power plant etc. on the southern side of
the plant.

m) Storage space has been considered in all the mills.

n) Railway track connection to mills has been provided.

o) Central despatch yard considered for despatch through
rail.

p) For sinter plant, base mix yard has not been
considered.

q) Captive coal based power plant with ash pond has been
considered close to coal storage area.
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1) Metal recovery plant and debris dump for SMS-1 and
SMS-2 has been considered at the north side of the
plant near Gate-3. So that during the evacuation or
dispatch, in-plant vehicle movement has not been
disturbed.

s) MRSS (GIS) complex has been considered near western
boundary to optimise incoming high tension
transmission line and at a moderately central location
to optimize further distribution network.

t) ASP has been placed at the southern end of the plant.

u) In order to optimise the length of yard piping, facilities
Central effluent treatment plant (CETP), central chilled
water plant, compressed air station are proposed to be
placed almost at central location in north-south
direction.

v) Due to existence of forest land (which could not be
acquired) within the proposed site, the length of
conveyors and utility galleries to and from jetty side will
be more. In addition to that road and rail movement
also will be more.
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materials, quality and indicates their likely sources of supply for meeting

4 - RAW MATERIALS

This chapter discusses the annual requirement of major raw

the production requirements planned for various units.

4.1

III, including moisture, handling and screening losses as applicable, is
presented below in Table 4-1. Major raw materials handled would be

approximately about 62.36 mtpa and the sea-borne raw materials will be

ANNUAL REQUIREMENT OF MAJOR RAW MATERIALS

The annual requirements of major raw materials after Phase-

51.93 mtpa.

TABLE 4-1 - ANNUAL REQUIREMENTS OF MAJOR RAW MATERIALS -

PHASE-III
SL. Major raw materials Estl.mated Mode of transport
no. quantity, tons
1. |Coking Coal and Pet Coke 7,831,900 Sea
2. |Anthracite 192,000 Sea
3. |Iron ore (Lump) Rail (50%)/
1,187,900 Road (50%)
4. |Iron ore concentrate 30,000,000 Slurry Pipeline from
Joda Plant
5. |Iron ore fines 4,695,300 Rail
6. |PCI coal 2,700,000 Sea
7. |Limestone Sea (50%)/
4,934,500 Rail (40%)/
Road (10%)
8. |Dolomite Sea (15%)/
2,350,100 Rail (70%)/
Road (15%)
9. |[Steam coal 2,700,000 Rail
10. |Bentonite 320,000 Sea
11. [Quartzite Sea (10%)/
270,000 Rail (50%)/
Road (40%)
12. |Clinker 5,116,000 Sea
13. |Gypsum Rail 50%)/
232,000 Road (50%)
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4 - Raw Materials (cont’d)

4.2 IRON ORE

The iron ore concentrate required for the pellet plants is
planned to be received from the proposed captive grinding and desliming
plant at Joda/Nuagaon through long distance slurry pipelines. The iron
ore lump and fines required for blast furnace/SMS and sinter plant
respectively, is envisaged to be procured from the major iron ore
producers in Joda-Barbil, Koira and Nayagarh mines region. The likely

chemical analyses are given in Table 4-2.

TABLE 4-2 - CHEMICAL COMPOSITION OF IRON ORE

Type of ore Fe, % Si03, % Al>O3, % LOI, %
Sized iron ore 64 to 64.5 1.5to0 2.0 2.0 to 2.5 2.0 to 2.5
Iron ore fines 63.5 to 64.0 2.5to 3.0 2.5to0 2.7 3.0 to 4.0

4.3 COAL
4.3.1 Coking Coal

It is envisaged that the entire requirement of prime/hard and
semi-soft coking coal with low ash content for the steel plant will be met
through imports. The possible sources are Mozambique, Australia and

Canada. The typical quality of different varieties of coking coal is given
below in Table 4-3:

TABLE 4-3 - TYPICAL QUALITY OF DIFFERENT VARIETIES OF
COKING COAL

Prime/hard Semi-soft
Parameters . .
coking coal coking coal
Ash, % 8 to9 9to 10
Volatile matter (VM), % 21 to 22 23 to 27
Sulphur (S), % 0.6 max. 0.6 max.
Crucible Swelling No (CSN) 7 to 8 4 to 6
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4 - Raw Materials (cont’d)

4.3.2 Coal for Injection

Coal with low volatile matter and ash content will be used for
pulverised coal injection (PCI) in blast furnace and the same is proposed
to be imported from countries like Australia, South Africa and Indonesia.

The typical chemical analysis is given below in Table 4-4:

TABLE 4-4 - TYPICAL CHEMICAL ANALYSIS OF PCI COAL

Ash, % VM, % FC, % S, %
9to 10 18 to 20 68 to 70 0.6 max.
4.3.3 Anthracite

Anthracite coal will be used in pellet plant. The requirement
of same will be met through imports from countries like South Africa,
Vietnam and Indonesia. The typical chemical analysis is given in
Table 4-5 below:

TABLE 4-5 - TYPICAL CHEMICAL ANALYSIS OF ANTHRACITE

Ash, % VM, % FC, %
9to 10 8 to 10 80 to 84
4.3.4 Non-Coking Coal for Power Plant

The requirement of non-coking coal for use in the power
plant will be met from mines/collieries of Mahanadi Coalfields
Limited (MCL) and South Eastern Coalfields Limited (SECL). The

typical analysis of non-coking coal is presented in Table 4-6 below:

TABLE 4-6 — TYPICAL CHEMICAL ANALYSIS OF NON-COKING COAL

Non-coking coal Ash, % VM, % FC, % GCV, kcal/kg |
Domestic 3,100 to 3,400
(MCL and SECL) 50 to 52 | 23 to 25 |23 to 26 (G-14 grade)
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4 - Raw Materials (cont’d)
4.4 LIMESTONE

Requirement of BF grade limestone for use in sinter plant
and pellet plant will be met through purchases from the quarries located
in Jukehi-Katni-Niwar area in Central India or mines located in Bagalkot
area, Karnataka. SMS grade limestone for use in calcining plant will be
met through imports from Middle East countries (UAE and Oman). The
typical chemical analyses of limestone considered for this report is given
in Table 4-7 below:

TABLE 4-7 - TYPICAL CHEMICAL ANALYSIS OF LIMESTONE

Item Si02, % Al203, % Ca0O, % MgO, % LOI, %
BF grade 4.0 to 5.0 1.5to 1.7 47.0t0 48.0 [2.5t0 2.8 41.0
SMS grade | 0.5 to 0.6 0.2 to 0.3 54.0 to 54.5 1.0 43.0
4.5 DOLOMITE

The entire requirement of dolomite is envisaged to be met
through purchases from mines located in Sundargarh district, Odisha as
well as from mines in Katni-Bilaspur region, Central India. A typical
chemical composition of dololmite considered for this report is given in

Table 4-8.

TABLE 4-8 - TYPICAL CHEMICAL COMPOSITON OF DOLOMITE

Si02, % | Al:Os, % CaO, % MgO, % | LOI, %
1.1to 1.5 0.5 28.0 to 30.0 | 19.0 to 20.0 | 45.0
4.6 QUARTZITE

Quartzite will be used in the blast furnace. It is envisaged
that the entire requirement of quartzite will be procured from local
sources. A typical chemical analysis of quartzite considered for this

report is given in Table 4-9.
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4 - Raw Materials (cont’d)

TABLE 4-9 - CHEMICAL COMPOSITION OF QUARTZITE

Si0., % Al,O3, %
97.0 1.0

4.7 BENTONITE

The bentonite for use in pellet plant is envisaged to be
procured from Gujarat/Rajasthan regions. The typical analysis is given
below in Table 4-10:

TABLE 4-10 - TYPICAL CHEMICAL COMPOSITON OF BENTONITE

Si0z, % Al;03, % Ca0O, % MgO, %
53.0 15.0 1.6 1.5
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5 - MAJOR PLANT FACILITIES

This chapter discusses the major plant facilities, viz. raw
materials handling system, pellet plants, sinter plant, DR plant,
steelmelt shop, lime calcining plant, rolling mills, cement plant, captive
power plant etc. This chapter also describes the facilities of tar

distillation and benzol refining plant.

5.1 RAW MATERIALS HANDLING SYSTEM

This section describes facilities provided for receipt of raw
materials, wunloading, storage and stockpiling, reclamation and
subsequent distribution of the various raw materials to the different

consuming units.

5.1.1 Receipt and Unloading of Raw Materials
All imported materials like coking coal, PCI coal, limestone
(SMS grade) will be brought to the respective stockyard in plant by

conveyor from ship unloading area of the port.

Materials like Iron ore fines, steam coal, lump ore, limestone,
and dolomite will be brought to the plant by railway wagons. The rail
bound materials will be unloaded by wagon tippler and stored in the
storage yard by stacker/reclaimer. All road bound materials like
bentonite, dolomite fines will be unloaded in the ground hopper at

vicinity of pellet plant for the onward transmission.

Iron ore concentrate will be brought from mines in Joda,
Koira and Nayagrah of Odisha region through pipeline. The daily average
quantity of raw materials to be handled and their mode of receipt are

given in Table 5-1.
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TABLE 5-1 - RECEIPT AND MODE OF TRANSPORT OF MAJOR RAW

MATERIALS
Unit Raw materials Mode of receipt | Gross quantity(1)
Daily, tpd
Iron ore concentrate Pipeline 104,624
Pellet Lime st'one Ra%l 5,048
plant Dolomite Rail 5,932
Bentonite Truck/Road 1,040
Anthracite coal Ship/Conveyor 650
Sinter Ir.on ore Fin.es Rail 15,050
plant Limestone fines In-plant 670
Dolomite Fines Truck/Road 730
Prime/Hard coking coal | Ship/conveyor 4,860
Coke oven | Semi soft coking coal Ship/conveyor 16,980
Pet coke Ship/Road 2,230
Blast Iron ore lump Rail 3,270
furnace Quartzite Truck/Road 810
PCI coal Ship/conveyor 8,655
Iron ore Rail 400
SMS 1 & 2 Ferro alloy Truck/Road 306
Calcining Limestone Ship/conveyor 7,880
plant Dolomite Truck/Road 1,100
CPP Steam coal Rail 4,610
Note:

(1) The daily average quantities have been derived considering the
following days of working for the process plants:

Sinter plant 330
Blast furnace 350
Steelmelt shop 350
Coke Oven 365
LCP 330

5.1.2

Storage and Stockpiles of Raw Materials

For rail bound materials three wagon tipplers will be

considered in Phase-I. Raw materials will be unloaded by tippler and

stored in the storage yard with the help of stacker/reclaimer. One more

wagon tippler will be considered in Phase-II.
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It is envisaged to consider twenty days storage for imported
material and ten days storage for indigenous materials. PCI and coking
coal will be unloaded from ship and will be conveyed through conveyor to
the respective stock yard, and stored with the help of stacker/reclaimer.
A storage capacity of twenty days for PCI and coking coal has been

considered.

Fines/sized limestone and dolomite generated in the LCP and
DCP will be transported by dumper and unloaded to ground hopper
located in the stock yard for storing under covered shed. Coke breeze
shall also be stored in the separate storage area in the similar manner as

described for limestone/dolomite.

5.1.3 Despatch of Raw Materials to Various Consuming Units
Despatch of raw materials to BF: Various raw materials
required for blast furnace, including lump ore will be reclaimed by
stacker/reclaimer (one material at a time) and will be dispatched to the
stockhouse of blast furnace. Sinter will be fed to the BF stockhouse
through conveyor system. Feeding of coke and pellet will be done in

similar fashion as indicated for sinter.

PCI reclaimed by stacker/reclaimer will be fed to the
conveyor for its onward transmission to the bins at the blast furnace
area.

Despatch of raw materials to coke ovens: Hard coking
coal, semi soft coking coal and pet coke reclaimed by stacker/reclaimer
will be transferred to the blending bunker building by conveyors. After
blending, the blended coal will be passed through the primary and
secondary crushing/screening system by conveyors. After crushing and

screening the ground coal will be fed to the coal tower by conveyor.
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Despatch of raw materials to pellet plants: Various raw
materials of pellet plant like iron ore concentrate, lime stone, dolomite
reclaimed by stacker/reclaimer will be fed to pellet plants by conveyors.
Bentonite reclaimed by pay loader will be unloaded on a conveyor and

transported to the pellet plants.

Despatch of raw material to sinter plant: Iron ore fines
will be reclaimed from the storage yard by stacker/reclaimer and
conveyed to the respective stock bins of proportioning bin building of
sinter plant. Limestone, dolomite will be reclaimed from storage yard in
similar fashion and conveyed to flux crushing and screening system.
From there, crushed material will be conveyed to the respective stock
bins of proportion bin building of sinter plant. Coke breeze after
reclaiming from the storage yard will be conveyed to the respective stock
bins at proportion bin building. Other additives like mill scale and flue

dust will be conveyed to respective stock bins by conveyors.

Despatch of raw material to LCP: Limestone after
reclaiming by stacker/reclaimer from storage yard will be conveyed to
screening building through a set of conveyor system. Sized limestone
after screening will be discharged to the weigh hopper for onward
charging to the lime kilns. The product lime from kilns will be dispatched

to lime storage bunkers through conveyor system.

Despatch of lump ore to BOF shop: Lump ore from yard
shall be reclaimed by stacker/reclaimer and conveyed to the bins at BOF
shop through conveyor system. Lime from lime storage building will be
conveyed to lime screen building and after screening lime shall be stored

in the bins at BOF shop through conveyor system.
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Despatch of raw materials to steelmelt shop: Lime from
lime storage will be screened to the required size and after screening will
be conveyed to SMS building and stored in respective stock bins. Lump
iron ore and pet coke will also be conveyed to respective stock bins from
stockyard. Lime required for LF as well as fluorspar, ferro-alloys and
other additives will be stored to respective stock bins of LF by bottom

discharge bucket conveyor.

Despatch of raw material to cement plant: Clinker
received at port dispatch area, will be conveyed through a conveyor to
clinker storage silo. Granulated slag from blast furnace will be conveyed
through conveyor and stored in a stock yard located inside the cement

plant.

5.2 PELLET PLANT

It is envisaged that pellet will constitute a significant part of
the blast furnace burden. Other than the blast furnaces, pellet will also
be consumed in the DR plant that will come up in Phase-III. It is
envisaged that the pellet plants will progressively be installed for the
blast furnaces in Phase-I, Phase-II and in Phase-III for DR plant.

5.2.1 Design Basis

The design of pellet plants is based on the desired capacity,
quality of raw materials, product quality as well as the process
parameters to be established through appropriate test work. In absence
of specific test result for pellet making, suitable assumptions have been
made for design of the system including equipment selection, based on
CONSULTING ENGINEERS' experience in similar projects and in-house

information on the subject.
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Annual throughput of the

pellet plants, million tons .. 32.0

No. of working days/year .. 330

Working hours per day in

3-shift operation . 24
5.2.2 Quality of Raw Materials

The typical analyses of input raw materials envisaged for the

production of pellets are given in Table 5-2.

TABLE 5-2 - TYPICAL ANALYSIS OF INPUT RAW MATERIALS

Raw Fe, SiO2, Al20s, CaO, MgoO, LOI,
materials % % % % % %
fron ore 63.5-64.0 | 2.7-2.8 | 2.5-2.7 - - 3.0-4.0

concentrate

Bentonite 12.0-14.0 | 46.0-48.0 | 14.0-16.0 1.5-1.7 3.4-3.6 -
Limestone - 4.0-5.0 1.5-1.7 47.0-48.0 2.5-2.8 41.0
Dolomite - 1.1-1.5 0.5 28.0-30.0 | 19.0-20.0 45.0

The expected quality of imported coal shall be as follows:

Moisture, % .. 8-10

Ash, % .. 9-12

Volatile matter, % .. 9-11

Fixed carbon, % .. 78-80

Calorific value, kcal/kg .. >6000

Ash melting temperature, oC .. >1350
5.2.3 Pellet Quality

The expected chemical analysis of pellet is shown in the
Table 5-3.

TABLE 5-3 - TYPICAL CHEMICAL ANALYSIS OF PRODUCT PELLET

Fe, SiO2, Al2Os3, CaO, MgO, CaO/SiO2,
% % % % % Ratio

BF grade | 62.0-63.0 | 3.2-3.7 2.7-2.9 2.9-3.7 0.9-1.1 0.85-1.1

DR grade | 64.5-65.1 | 3.1-3.7 2.6-3.0 0.6-1.0 0-0.2 0.2-0.3
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The desired physical and metallurgical characteristics of the

pellet to be produced in the plant are given in Table 5-4.

TABLE 5-4 - SOME OF THE DESIRED CHARACTERISTICS OF
PRODUCT PELLET

Property Value

Size distribution

+16 mm 5% max

-16 +6 mm 92% min

-6 mm 3% max
Compressive strength 200-260 kg/pellet
Tumbling index

+6.3 mm 92%

-500 micron 6%
Reducibility S55%

It is suggested that the above properties will be attained by
ensuring adoption of appropriate process parameters established
through necessary test work before implementation of the project. Pot
grate tests shall have to be carried out to ascertain productivity, product

quality and process parameters for efficient operation.

5.2.4 Raw Material Consumption
The consumption of raw materials on net and dry basis for
production of pellets is given in Table 5-5. These shall have to be

computed on the basis of test results at appropriate time.
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TABLE 5-5 - CONSUMPTION OF RAW MATERIALS FOR 4 X 8 MTPY
PELLET PLANT (NET & DRY)

Annual consumptions,

Materials
tpy
Phase-I Phase-II Phase-III
(2x8.0 (3x 8.0 (4 x 8.0
mtpy) mtpy) mtpy)

Beneficiated iron ore

concentrate from 15,664,000 23,328,000 31,441,000
beneficiation plant

Beneficiated iron ore - -

concentrate (Purchased) 1,441,000
Bentonite 160,000 240,000 323,100
Anthracite coal 240,000 216,000 192,000
Dolomite 656,000 1,128,000 1,128,000
Limestone 560,000 960,000 1,085,600
Coke breeze - 144,000 288,000

5.2.5 Major Equipment and Facilities
The major equipment and facilities envisaged for the

pelletising plant are described below:

a) Receipt of iron ore concentrate.

b) Storage, handling and preparation of binder and
additive.

c) Proportioning and mixing.

d) Balling, heat treatment and cooling.

e) Finished product handling and storage.

Receipt of iron ore concentrate: Concentrate shall be
received from the concentrate storage yard through conveyor to

proportioning bins. Necessary handling facilities for the same shall be

considered.
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Storage, handling and preparation of binder and
additive: Limestone and dolomite of 10 to 50 mm size will be brought
and stacked in ground stockpile, from where limestone and dolomite

shall be reclaimed and fed to a surge bin by conveyor for grinding.

Limestone and dolomite will be drawn out and will be
delivered to a pulverising unit through belt conveyor. A hot air swept
vertical ring roller mill will be provided for pulverising the limestone and
dolomite to minus 200 mesh size and the same will be pneumatically
conveyed to the proportioning bin in mixing section. Pulverising of
limestone and dolomite will be carried out in batches. Separate
pulverising unit will be used for grinding bentonite and coal on time

sharing basis.

Bentonite will be procured as lumps (minus 5SO0mm size)
brought by road, unloaded and stacked in ground stockpile at the plant
site. Bentonite lumps will be reclaimed from the stockpile and fed to the
surge bin by conveyor. Bentonite will be withdrawn and delivered to the
same pulverising unit mentioned above by belt conveyor. The bentonite
pulverised to minus 200 mesh shall be pneumatically conveyed to the

proportioning bin in the mixing section.

Coal having low ash content and high ash fusion
temperature, will be imported and brought to be stacked in ground
stockpiles at the plant site. Coal shall be reclaimed and fed to the surge
bin. Coal will be withdrawn from the bin and delivered to the pulverising
unit by belt conveyor. Pulverised coal of minus 200 mesh size will be

pneumatically conveyed to the proportioning bin in mixing section.
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Proportioning and mixing: In this section, iron ore
concentrate, limestone, bentonite and coal will be stored in separate
bins. The materials from these bins will be drawn out in requisite
proportions and fed into intensive mixers. Water shall be added in the

mixers to adjust moisture content in the mix to about 8 per cent.

Balling, heat treatment and cooling: The thoroughly
mixed pre-wetted material will be conveyed and distributed to mixed
material bins in the balling section. For production of green balls,
parallel balling circuits will be provided. Each of these circuits will
comprise a mixed material bin, a variable discharge belt feeder, balling
disc. Green pellets predominantly of 6 to 16 mm size will be produced.
Pellets will be fed through an oscillating conveyor and wide belt conveyor
to a double deck roller screen for top and bottom size control. The
oversize and undersize fractions will be separated and disintegrated in a
shredder and recycled to the plant. The sized green pellets will be

discharged across the width of the traveling grate for heat treatment.

Heat treatment of green pellet is carried out in the
induration furnace in stages comprising drying, pre-heating, induration
and cooling. These process steps can be carried out either in two grate

kiln furnace or straight grate furnace.

5.2.6 Pelletising Technology

Grate-kiln technology: Grate-kiln type induration furnace
shall be of three main segments, i.e. travelling grate, rotary kiln and
annular cooler. Green pellets shall be dried and pre heated on the
travelling grate, hardened and indurated in the rotary kiln and cooled in
the annular cooler. The green pellets from the balling unit will be laid

across the full width of the chain grate. The green balls are dried and
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preheated on the chain grate at about 300°C and pre-heating from 300°C
to 1000 to 1050°C respectively with exhaust gas from the kiln, hot air
from the cooler and few secondary burners in the chain grate machine.
The heat treatment in the chain grate removes the moisture and imparts
adequate strength to the pellets to withstand the transfer to the kiln.
The dried and preheated pellets at about 1050°C from the chain grate
will be discharged to the rotary kiln for induration at a temperature over
1300°C which is obtained from a main burner. The tumbling action in
the rotary kiln exposes the pellets to high temperatures and enables

them to attain the desired characteristics and strength.

Straight grate: The green pellets are laid over a traveling
grate and are subjected to drying, preheating, firing and cooling on-line
in sequence in respective zones of the grate. The green ball drying takes
place at about 300 to 350°C, pre-heating from 350 to 1250°C and
induration takes place from 1250 to 1350°C. Thermal conditions of
different zones are controlled by re-circulating hot air from burners

suitably by means of circulation fans.

5.2.7 Selection of Technology
Both grate kiln and straight grate systems are proven

technologies for heat hardening of green pellets.

Technically, performances of both the machines have been
proved for different ore types in a number of installations all over the
world. However, the final selection of induration technology will be done
during the implementation stage by techno-economic comparison of the
firm offers based on the commercially proven process from the reputed
technology suppliers for pellet plant and performance guarantee

parameters provided by bidders.
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5.2.8 Finished Product Handling and Storage

The hardened and cooled pellets shall be screened for
removal of minus 6 mm pellets generated during transfer and heat
treatment. Undersize material from the screen shall be recycled to the
plant. The 6 to 16 mm pellets shall be conveyed and stacked in a ground
stockpile through tripper conveyor system. Pellets shall be reclaimed by
the help of pay loaders from the ground stockpile onto trucks for further

transportation.

5.2.9 Dust Abatement Facilities

The pelletising plant comprising various process units,
accessories and handling facilities, shall be provided with adequate dust
suppression and dust extraction facilities to restrict the particulate

emission level within acceptable limits.

The systems will consist of water spraying facilities,
mechanical gas cleaning equipment, dust recycle arrangement and
exhaust stack. Exhaust gas from drying and grinding system shall be
cleaned using fans, ductings, suction hoods, cyclones, bag filters, ESPs

etc. as applicable.

The indurating furnace gas will be treated in electrostatic

precipitator (ESP) before being released to the atmosphere.
The system will be designed in such a way that no solid or

liquid waste shall be discharged outside the system. Solid or liquid waste

shall be recycled back to the system.
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5.3 SINTER PLANT
5.3.1 Production Programme

One sinter machine of around 500 sq m will be installed to
produce 5,775,400 tpy of product sinter which will be adequate for
around 68 per cent, 35 per cent and 25 per cent sinter feed to the blast

furnaces in Phase-I, Phase-II and Phase-III respectively.

5.3.2 Design Basis
The design basis considered for sinter plant is given in
Table 5-6.
TABLE 5-6 - DESIGN BASIS OF SINTER PLANT
Product sinter, tpy .. 5,775,400
Charge sinter, tpy . 4,909,100
Screening at BF stock house, % . 15
Operating days/year .. 330
Daily product sinter, tpd .. 17,500
No. of strand . 1
Approx. suction area, sq m . 500
Product sinter size, mm .. 5 to 50
Temperature of sinter at cooler discharge, °C .. 100
5.3.3 Raw Materials

The typical analyses of input raw materials (dry basis) for

sinter production are given in Table 5-7.

TABLE 5-7 - TYPICAL ANALYSIS OF RAW MATERIALS FOR SINTER

PRODUCTION

Fe, SiO2, Al203, CaO, MgO, LOI,

% % % % % %
Iron ore fines 63.5-64.0 2.5-3.0 2.5-2.7 - - 3.0-4.0
Limestone - 4.0-5.0 1.5-1.7 47.0-48.0 2.5-2.8 41.0
Dolomite - 1.1-1.5 0.5 28.0-30.0 19.0-20.0 45.0
Calcined lime - 2.50 2.00 92.00 1.90 2.00
Quartz fines - 97.0 1.0 - - -
Flue dust 37.00 6.50 4.20 3.60 1.10 38.00
Mill scale 69.50 1.23 1.22 0.68 0.25 5.00
Coke breeze 0.50 6.75 3.50 - 84.5-87.5
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5.3.4 Sinter Quality
The expected phase-wise chemical analysis of sinter from

sinter plant is as follows:

Fe, FeO, Si02, | Al:Os, CaoO, MgO, |CaO/SiO2,
% % % % % % Ratio
Phase-l | 57.3-57.9 | 8.0-9.0 | 4.7-4.8 | 2.7-2.9 | 8.1-8.3 1.7-1.9 1.65-1.8
Phase-1l | 55.8-56.4 | 8.0-9.0 | 4.6-4.8 | 2.6-2.8 | 10.2-10.4 | 2.05-2.15 | 2.15-2.2
Phase-11I | 55.5-56.1 | 8.0-9.0 | 4.6-4.8 | 2.6-2.8 | 10.5-10.7 | 2.05-2.15 | 2.2-2.25

Physical and metallurgical properties of sinter shall be as

follows:
ISO tumbler index (+6.3 mm) .. 76% (min)
Reducibility index . 65% (min)
RDI (-3.15 mm) .. 28% (max)
Sinter size range . 5-50 mm
Sinter mean size . 18 mm
5.3.5 Consumption of Input Materials

The annual input material consumption for production of

4,909,095 tpy charge sinter is given in Table 5-8.

TABLE 5-8 - CONSUMPTION OF INPUT MATERIALS

Materials Annual consumptions(l), tpy

Phase-I Phase-II Phase-III
Iron ore fines 3,868,300 3,618,000 | 3,603,700
Pellet fines 39,800 175,600 343,800
Limestone 427,100 608,700 650,400
Dolomite 255,200 358,200 251,700
Flue dust 44,200 44,200 43,950
Mill scale 121,700 183,800 264,800
Calcined lime 73,600 73,600 90,100
Quartz fines 58,900 54,000 54,000
LD slag 49,100 49,100 49,100
Calcined dolo 7,400 14,800 33,700
Coke breeze 319,100 319,100 319,000
Note:

(1) Net and dry basis.
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For the purpose of this report, it has been envisaged that
blending of raw materials for sinter making will be done in sinter plant
itself. The raw materials, viz. iron ore fines, flux, coke breeze, calcined
lime and mill scale will be fed to the bins in the proportioning section of
sinter plant and shall be proportioned through weigh feeders provided
below the proportioning bins. Microfines generated at various dedusting
units of the plant will be fed to the proportioning bins by pneumatic

conveying.

Grain size of input materials: The grain size of input

materials will be as follows:

Iron ore fines .. 0-10 mm with 15-20%-100 mesh
Limestone .. 0-3mm
Dolomite .. 0-3 mm
Calcined lime .. 0-1 mm
Coke breeze .. 0-3mm
Flue dust .. 0-3mm (+1 mm 20%)
5.3.6 Plant Facilities

The facilities envisaged are:

a) Fuel and flux crushing & screening system.
b) Proportioning system.

c) Mixing and nodulising system.

d) Sinter machine.

e) Sinter cooling system.

f) Sinter screening system.

g) Waste gas system.
h) Plant dedusting system.

i) Cranes and hoists.

j) Sinter storage.

k)  Plant electrics.

1) Instrumentation, automation and control system.

m) Communication system.

n) Water system.

o) Utility system.

p) Fire fighting system.

q) Air-conditioning and ventilation system.
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For various types of input materials, including sinter return
fines and dust from various plants, adequate number of proportioning
bins mounted on load cells to ascertain material level in each bin will be
provided. Under each bin an electronic weigh feeder will be provided to

draw required materials in proportions.

Mixing and nodulising drum with internals and water
proportioning system will be provided for the sinter machine which will
facilitate stage-wise intimate mixing and rolling of sinter mix.

Appropriate amount of water will be added in this area.

Sinter machine will be complete with hearth layer feeding
system, raw mix feeding system comprising anti segregation filling
method at the top of raw mix feed bin and drum feeder, ignition furnace,
sinter breaker, crash deck, segregation chute and the sinter strand
proper comprising lifting wheel assembly, lowering wheel assembly,
support structure, sliding bars, thermal compensation device, wind
boxes with compensators, spillage chute, SG iron pallet assembly with
spring loaded sealing and high chrome grate bar, lubrication system etc.
Sintering will be performed during the movement of the bed from ignition

furnace to the discharge end.

A suitable segregation chute with adequate sandwiching
capability will be provided for efficient operation of sinter cooler, keeping
SPM level of dust pollution within limits. Sinter breaker will break hot
sinter cake to suitable size. One elevator will be provided in sinter

machine building.

A suitable forced draft type circular cooler comprising

adequate number of fans, drives, cooler troughs, sealing etc. will be
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provided in order to discharge sinter below 100°C from cooler. The cooler

discharge hopper shall be load cell mounted.

Waste heat recovery system from cooler for ignition furnace
combustion system will be adopted for the sinter machine and post

heating of sinter bed.

Cooled sinter from sinter cooler will be fed to screening
system for separation of hearth layer material (10 to 20 mm), plant

return fines (0 to Smm) and product sinter (5 to 50 mm).

Waste gas system will be provided with ESP (dry type) of
suitable capacity in order to maintain the dust emission from the stack
as per the norms of the pollution control board/agency. A separate ESP
(dry type) will be provided to handle/cater the dust generated from the
different transfer points of the sinter plant in order to maintain dust

emission. Collected dust will be recycled.

One waste gas fan of sinter machine with electric motor,
silencer and heat and sound insulation will be provided. A
metallic/concrete self supported stack, lined with acid proof brick lining,
will be provided. The sinter plant will be provided with adequate cranes

and hoists for maintenance of the equipment.

Necessary repair shop and store for sinter plant will be

considered in sinter plant area.

Provision for one day production of sinter storage will be

made available for sinter plant. Facilities will also be provided to
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discharge sinter from the storage onto the conveyor for transporting to

blast furnace stockhouse.

5.4 COKE OVEN AND BY-PRODUCT PLANT

Stamped charged by-product recovery type coke oven plant
has been envisaged for meeting the requirement of coke in blast
furnaces. The coke production, qualities of coal and coke and facilities
for the coke oven batteries, including coal preparation and coke sizing

systems and by-product plant are discussed here.

5.4.1 Design Basis
Coke and coal requirements and their qualities as envisaged
for the project are given below. Coking coal requirement is based on the

gross coke yield of about 76 per cent over coal blend on dry basis.

5.4.2 Requirement of Coke

Based on coke rate in blast furnaces and the requirement of
clean coke oven gas as plant fuel, the computed requirements of coke
and coal are given in Table 5-9 after completion of each of the three
phases. To fulfill the requirement of charge coke for blast furnace and
clean coke oven gas as plant fuel, the coke oven capacity of 3,000,000
tpy gross coke has been consider for Phase-I. The capacity for production
of gross coke will be enhanced in subsequent two phases of
implementation, by 1,500,000 tpy in each phase. The ultimate
production capacity after full implementation of the project will be
6,000,000 tpy of gross coke. The excess coke from coke oven will be
made available for inter-plant transfer to other plant units of JSW Steel
Ltd. The undersize (-10 mm) generated from screening of coke will be

utilised as fuel in sinter plant and pellet plants.
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TABLE 5-9 - REQUIEMENT OF COKE AND COAL

ovens, tpy

Quantity
Parameter After After After
Phase-I Phase-II Phase-III

Hot metal production, tpy 4,500,000 | 9,000,000 | 13,500,000
Charge coke requirement 1,576,500 | 3,240,000 | 4,914,000
(hard + nut), tpy

Gross coke production, tpy 3,000,000 | 4,500,000 6,000,000
Dry coal for carbonisation, tpy 3,947,000 | 5,921,000 7,832,100
Hard+nut coke sent to BF | ; oo, 00| 3.332,000| 5,054,900
stock house, tpy

Excess hard coke from coke 1,120,400 784,600 435,100

5.4.3 Coke Quality

The quality of coke that is envisaged for production is given

in Table 5-10.

TABLE 5-10 - COKE QUALITY (DRY BASIS)

5.4.4

Parameter Value
Ash content, % 12.5 (max)
Volatile matter, % 1.0 (max)
Moisture, %
- CDQ 0.5 (max)
- Wet quenching 5 (max)
Sulphur, % 0.6 to 0.7
Coke Strength
- M40 825 (1’1’1111)
- Mo 7 (max)
CSR 62 (min)
CRI 22 to 25
Hard coke, mm 25 to 80
Nut coke, mm 10 to 25
Coke breeze, mm Below10

Coal Quality

Based on the selected coke making technology, the blend

composition considered is given on the next page.
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Proportion

in bl;end, % Ash, %
Imported hard coking coal 20 8-9
Imported semi-soft coking coal 70 10-12
Pet coke 10 <1

Based on the above blend constituent’s typical analysis of

coal blend considered is given in Table 5-11.

TABLE 5-11 - TYPICAL ANALYSIS OF COKING COAL BLEND

Proximate analysis (dry basis)

- Volatile matter, %
- ASh, %

- Sulphur, %

- Fixed carbon

24 (average)
9.5 (avg)
0.5 to 0.55
By difference

Moisture (as received), % 10 (max)
Mean reflectance (Ro) ~1.05
CSN 4-6

Annual requirement of different grades of coal is given in

Table 5-12.

TABLE 5-12 - DIFFERENT GRADES PF COKING COAL

Quantity, tpy (net and dry)

Type of coal After After After
Phase-I Phase-II Phase-III
Imported hard coking coal 789,500 | 1,184,200 | 1,578,900
Imported semi-soft coking coal | 2,763,200 | 4,144,700 | 5,526,300
Pet coke 394,700 592,100 726,900

5.4.5 Production Programm

The annual production of dry coke and by-products is given

in Table 5-13.

€
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TABLE 5-13 - PRODUCTION OF COKE AND BY-PRODUCTS

Product Quantity
After After After
Phase-I Phase-II Phase-III
Coke
Hard coke (25 to 80 mm), tpy 2,550,000 | 3,825,000 | 5,100,000
Nut coke (10 to 25 mm), tpy 195,000 292,500 390,000

Coke breeze (O to 10 mm) from

240,000 360,000 480,000
coke ovens, tpy

CDQ dust, tpy 15,000 22,500 30,000
By-products

Clean coke oven gas, N cu m/hr 114,200 216,300 286,100
Crude tar, tpy 135,000 202,500 270,000
Crude benzol, tpy 36,000 54,000 72,000
Sulphur (99.5% pure), tpy 6,000 9,000 12,000

The by-product plant will be designed for nominal crude coke

oven gas handling capacity of 300,000 N cu m/hr.

5.4.6 Coke Oven Gas Quality
The calorific value and typical composition of the coke oven

gas are given in Table 5-14.

TABLE 5-14 - QUALITY OF COKE OVEN GAS

Description Value

Calorific value of clean coke oven

4,100
gas, kcal/N cu m
Typical composition of clean coke
oven gas, % (v/v):
- Ho 56 to 58
- CH, 24 to 26
- CO 7 to 8
- CnHm 2to3
- COy 2to 3
- O2 0.2 to 0.3
- Np Balance
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Description Value
Typical impurities level in clean
coke oven gas (COG):
- Hydrogen sulphide, mg/N cu m 200
- COG 150 to
- Naphthalene, mg/N cu m COG 200
- Benzol, gm /N cu m COG 2.5t0 3.0
- Ammonia, mg/N cu m COG 30
- HCN, mg/N cu m COG 500
- Pyridine Traces
- Tar fog, mg/N cum 10 to 20
5.4.7 Proposed Facilities and Layout

The coke oven plant will consist of following major facilities:

a) Coal preparation plant comprising, blending, crushing
and conveying.

b) Stamp charged by-product recovery type coke oven
batteries with oven machines and auxiliaries.

c) Coke dry quenching plant with standby wet quenching
station.

d) Coke screening facilities, including distribution.

e) By-product plant with recovery of crude tar & crude
benzol, removal of sulphur & ammonia and
desulphurisation of coke oven gas and recovery as
sulphur.

f) Phenolic effluent treatment plant.

5.4.8 Coal Preparation and Handling System

The blended coal from the blending bins will be conveyed to

the crushing station for crushing of coal up to 90 per cent below 3.15

mm. From the crushing station, the crushed coal will be conveyed to the

batteries. Facilities will be provided for controlled addition of moisture in

the coal blend. Suitable dust extraction/suppression facilities will be
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provided at all transfer points and crushing stations to restrict emission

of particulate matters within the prescribed limit.

5.4.9 Coke Oven Battery

Design basis: By-product recovery type stamp charged (SC)
ovens have been considered for the coke oven plant. Eight batteries, each
having 62 ovens, will be required to produce 6,000,000 tpy of gross coke.
Four batteries will be installed in Phase-I of the project along with by-
product recovery and coke dry quenching facilities. The rest of the four
batteries will be installed successively in Phase-II and Phase-III with two
batteries in each phase. By-product plant to be installed in Phase-II will
be designed to handle coke oven gas generated from both Phase-II and
Phase-III batteries. The basic design parameters of the coke oven battery

are given in Table 5-15.

TABLE 5-15 - BASIC DESIGN PARAMETERS OF COKE OVEN

BATTERY

Description Value
Length (cold)between door plugs, mm 16,190
Height (cold)of oven chamber, mm 6,175
Average chamber width (cold), mm 540
Oven centre to centre distance, mm 1,500
Normal carbonisation time (gross), hrs 24
Coal cake volume, cu m 45.6
Bulk density of stamped cake (dry basis), ~1.0
ton/cu m )

Coke oven battery will be twin flue, under jet, compound,
and regenerative type. In normal operating practice, the batteries will be
heated by mixed gas having a calorific value 1,000 to 1,100 kcal/N cu m.
Based on the pushing schedule required to achieve the per day
production from coke oven batteries, stamping-cum-charging-cum-

pushing machines have been consider for the project.
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Facilities: The major units of the coke oven batteries are

given in Table 5-16.

TABLE 5-16 - MAJOR UNITS OF COKE OVEN BATTERY

control station

‘1 . After After After
Facility/Machinery Phase-I | Phase-II | Phase-III
No. of batteries 4 6 8
No. of ovens/battery 62 62 62
No. of oven machines
- Stampmg—cum— charging-cum- OW+1S 3W+2S 4W+2S
pushing machine
+Cole mide car sw | ew | sw
- Qasn ?m? ; Crawith lectri 4 W 6 W 8 W
kﬁs ching ca clectric 2W+2S | 3W+3S | 4W+4S
No. of stand-by wet quenching
: 2 3 4
stations
No. of chimneys 2 3 4
Charging emission control
systems with HPLA 2 sets 3 sets 4 sets
Coke side pushing emission 2 sets 3 sets 4 sets

5.4.10

Design basis: CDQ facility will be provided to cool the red
hot coke from oven at 1,000 to 1,050°C to about 180 to 190°C with
facilities to recover the available energy in hot coke. CDQ plant will

operate for 340 to 345 days. Four wet quenching stations are envisaged

Coke Dry Quenching Plant

as stand-by for operation when CDQ units are not in operation.

The typical design parameters of the CDQ plant are given in

Table 5-17.
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TABLE 5-17 - TYPICAL BASIC DESIGN PARAMETERS OF CDQ PLANT

After After After
Phase-I Phase-II Phase-III
Design capacity (Normal), tph | 2 x 190 3 x 190 4 x 190

Parameter

Facilities: The major units of the CDQ plant are given in

Table 5-18.
TABLE 5-18 - MAJOR UNITS OF CDQ PLANT
1s . After After After
Facility/Machinery Phase-1I | Phase-II | Phase-III

CDQ chamber 2 3 4
Travelling and lifting crane 2 3 4
Discharging device 2 3 4
Circulating fan 2 3 4
Auxiliary fan 2 3 4
WHB and auxiliary 2 3 4
Dust catcher (primary and
secondary) and disposal 2 sets 3 sets 4 sets
system
Coke bucket carriage 2W+1S 3W+2S 4W+2S
Rotary coke bucket 2W+18S 3W+2S 4W+2S

TABLE 5-19 - TECHNICAL PARAMETERS OF WASTE HEAT BOILER

1s . After After After

Facility/Machinery Phase-I Phase-II | Phase-III
Steam output from boiler, tph 170 255 340
Steam pressure at super heater 68 68 68
outlet, ksca
Steam temperature, °C 535 535 535
Feed Wgter t_empezature at 104 104 104
economiser inlet, °C
Inlet gas temperature, °C 900-950 | 900-950 | 900-950
Exit gas temperature, °°C 160-180 160-180 160-180
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5.4.11 Coke Handling Facilities
The coke screening and handling plant will operate 365 days

in a year, three shifts per day basis.

Facilities: Quenched coke from the coke oven will be
conveyed to the coke screening building through a system of belt
conveyors. Heat and oil resistant conveyor belt will be provided up to the
screening station. The coke will first be screened in primary screen to
separate coke with size greater than 80 mm. The undersize from primary
screens will be taken to the secondary and tertiary screens for
segregating the coke into three size fractions, hard coke (25 to 80 mm),
nut coke (10 to 25 mm) and undersize coke (0O to 10 mm). Separation of
hard coke will be achieved in secondary screen and the tertiary screen
will separate the nut coke and undersize coke. Hard coke and nut coke
will be transferred through separate conveyor systems/road transport up

to the blast furnace stock house.

5.4.12 By-product Plant

Design basis: The by-product plant will be designed to
handle crude coke oven gas make of 150,000 N cu m/hr after Phase-I
and 300,000 N cu m/hr after Phase-II. The by-product plant facilities
have been planned for the production of clean COG for use as plant fuel
and recovery of crude tar, crude benzol and sulphur. Following units will

be provided in the by-product plant:

a) Gas cooling and tar-liquor condensation section.

b) Combined ammonia and hydrogen sulphide scrubber.
c) Deacidifier and ammonia stripper unit.

d) Claus reactor and sulphur recovery unit.

e) Benzol scrubbing with production of crude benzol.

f) Phenolic effluent treatment plant.

g) Aucxiliary facilities.
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Clean coke oven gas will be made available from coke oven at
about 350 to 400 mm WC pressure for use as plant fuel. Crude tar and
crude benzol from the by-product plant may either be utilised as feed for
the proposed Tar Processing Plant and Benzol Refining Plant respectively

or can be directly sold to the market.

Gas cooling and tar-liquor condensation section: Coke
oven gas evolved during carbonisation of coal in the ovens will be
collected in the gas collecting main, where it will be cooled with direct
spray of ammonia liquor. Crude gas from the gas collecting main will be
sucked by exhausters through primary gas coolers and electrostatic tar

precipitators.

Crude coke oven gas after the down-comers will be cooled to
a temperature of about 21°C in indirect, cross tube type primary gas
coolers in two stages; in the upper stage with circulating cooling water
and in the lower stage with circulating chilled water. Coke oven gas after
being cooled in the primary gas coolers will enter electrostatic tar
precipitators (ETP) for separation of tar mist from the coke oven gas. The
coke oven gas exhausters will be electric motor driven and will be
provided with required lubrication, safety, idling, and suction condition

control arrangement.

Tar and liquor condensed in the crude gas pipelines, primary
gas coolers, ETPs, and exhausters will be processed in the tar-liquor
condensation unit. This will consist of decanting tanks with thick
tar/ammonia liquor separators, tar centrifuges, condensate pit tanks,
flushing liquor pumps, condensate pumps etc. Separated tar will be
transferred to the oil depot. Liquor will be transferred by flushing liquor

pumps to the gas collecting main for cooling of gas. Excess liquor from

5-27



P i

JSW UTKAL STEEL LIMITED
Integrated Steel Plant in Odisha
Techno-Economic Feasibility Report

D

S - Major Plant Facilities (cont’d)

tar Ammonia liquor separating tank is taken to a separating tank for
separation of Heavy oil from it and is finally pumped out with excess

liquor pump to the filtering system.

Combined ammonia-hydrogen sulphide removal unit:
Coke oven gas will be cleaned in respect of ammonia and hydrogen

sulphide by scrubbing with soft water and circulating stripped liquor.

Coke oven gas leaving the exhauster will be admitted to H.S
scrubbers. The lower section of H2S scrubbers will be designed for final
cooling. Scrubbing of H»>S will be carried out by enriched ammonia liquor
and de-acidified water. For enrichment of ammonia liquor, steam-
ammonia mixture from ammonia stripper will also be admitted to the H,S
scrubbers. Soda lime solution will be used at the final stage of the H.S
scrubber. After H.S scrubbing, the gas will be taken to ammonia
scrubbers arranged in series. The ammonia will be removed from coke
oven gas by scrubbing with cooled stripped liquor from ammonia still.
Soft water and excess ammonia liquor will be admitted at the top and

bottom stages of ammonia scrubbers respectively.

The enriched liquor from H:S scrubber containing ammonia,
H,S, carbon dioxide and HCN will be stripped in the de-acidifier. A
portion of ammonia vapour will also be admitted to the de-acidifier. A
portion of de-acidifier liquor will be treated in ammonia still for stripping
of ammonia. Alkali solution admitted to the H>S scrubbers will be

utilised for decomposition of fixed ammonia.
The vapour leaving the de-acidifier will contain ammonia,

H>S, carbon dioxide and HCN along with water vapour. For cooling of

stripped liquor, inter stage circulation and suitable heat recovery tubular
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heat exchangers have been considered. The circulation of liquors will be

achieved through pumps.

Sulphur recovery unit: The vapours from the top of the de-
acidifier containing ammonia, hydrogen sulphide, water vapour,
hydrogen cyanide and carbon dioxide etc. will be fed into the sulphur
recovery plant for destruction of ammonia and production of sulphur. In
the reactor, the acid gas will be brought into contact with the required
quantity of air. Secondary air will also be added at the lower part of the
reactor. Suitable temperature will be maintained in the reactor. The heat
generated in the reactor will be utilised for generation of steam in the
heat recovery boiler. Most of the heat required for the reaction will be
generated by partial burning of hydrogen sulphide. The ammonia and
hydrogen cyanide present in the acid gas is decomposed into hydrogen,
nitrogen and carbon monoxide by catalytic cracking. The Claus
conversion will be continued by the catalytic method in the Claus
reactors arranged in series. Each Claus reactor will be followed by a
sulphur condenser and separator where sulphur will be removed from
the process gas. Low pressure steam will be produced in the sulphur
condenser. The molten sulphur will then be fed to the solidification plant
for the production of sulphur pellets. The sulphur produced by this
process will be of high purity (min. 99.5 per cent). The tail gas from the

reactor will be introduced to the coke oven gas in the foul gas main.

The sulphur pellets are packed and finally transported out
with truck dispatch.

Benzol recovery section: Coke oven gas leaving the top of

the ammonia scrubbers will be admitted to benzol scrubbers. Scrubbing
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of benzol will be carried out with lean o0il from crude benzol stripper

units.

The enriched oil from the bottom of the benzol scrubbers will
be heated and fed to the crude benzol strippers for steam-stripping. The
vapours from the top of the benzol strippers containing benzol and water
vapour will be condensed and crude benzol, after separation of water,
will be sent to the oil depot. Lean oil, after cooling, will be fed to the
benzol scrubbers. The clean coke oven gas, after benzol removal, will be

fed to the coke oven gas holders.

Oil depot: Separate storage for crude tar, crude benzol,
wash oil, caustic soda will be provided. Suitable facilities for loading of

crude tar and crude benzol in to road tankers will be provided.

5.5 TAR PROCESSING AND BENZOL REFINING PLANT
5.5.1 Design Basis
Crude tar and Crude benzol of the following quantities will

be generated from by-product plant, after completion of each phase:

Product After After After
Phase-I Phase-II Phase-III
Crude tar, tpy 135,000 202,500 270,000
Crude benzol, tpy 36,000 54,000 72,000

It is envisaged that the proposed Tar processing and Benzol
refining plant will be installed in Phase-III of the project. The plant will
be designed for processing 270,000 tpy of crude tar and for refining
72,000 tpy of crude benzol.
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5.5.2 Coal Tar Distillation Process

The various components present in the coal tar will be
separated by distillation process. Coal tar after preheating and de-
hydration will be fed to fractionating column in which various fractions,
e.g. light oil, middle fraction oil, anthracene oil, phenol oil, wash oil,
creosote oil, pitch-creosote mixture etc. will be separated depending on

product-mix.

Oils - light oil, phenol oil & anthracene oil production:
The top fraction contains phenol oil, the middle fractions contain
naphthalene oil along with phenol oil & wash oil and the bottom product

contains anthracene oil and creosote oil.

Binder grade pitch production: For production of coal tar
pitch (Binder grade), first soft pitch will be generated from the pitch-
creosote mixture at the bottom of fractionating column. The produced
soft pitch will be converted into modified pitch in modified pitch section

which also can be sold as product.

High QI (Quinoline insolubles) pitch will be blended with
modified pitch to produce Binder pitch. A pitch melting system will be
used for melting of High QI pitch.

Carbon Black Oil (CBO) production: For the production of
Carbon Black Oil, soft pitch will be blended with anthracene oil produced

in distillation process.
Refined naphthalene production: Vapors containing crude

naphthalene oil generated in distillation process will be continuously

cooled in condensers and collected by gravity into receivers. The
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collected and coo

led mixture will be transferred to refined naphthalene

section. In refined naphthalene section crude naphthalene will be

enriched and purified using crystallizer. The refined naphthalene will be

solidified using flakers.

The process flow of tar distillation is shown in fig. 5-1.
TAR TANK ————={ DEHYDRATION COLUMN |——={ TUSE FURNACE |—={ FRACTIONATING COLUMN [ PHENOL OIL TaNK ] WASH CIL TANK
WIDDLE FRACTION 7 CAUSTIC — - e -
LIGHT OIL_TANK -\unmcml_‘ CREOSOTE DIL TANK | -=—————— [ PITCH-CREOSOTE TANK | [ ANTHRACENE OIL TANK |
————— [ DECANTER CAUSTIC_TANK SOFT_PITCH TANK |————————
ELENDER
SODIUM_PHENOLATE TANK CRYSTALZER REACTOR

CENTRIFUGE MODIFIED PIICH TANK
HiGH G PITCH
CYLINDER PRE SfiJfFlA'(:-H PITCH MELTER
NAPHTHALENE 5TORAGE AND [cooLtk |
BAGGING
BINDER PITCH SHAPING
SKETCH-1
PROCESS FLOW DIAGRAM FOR TAR DISTILLATION
BAGCING & STORAGE
|

CARBON BLACK OIL

FIG. 5-1 - PROCESS FLOW DIAGRAM FOR TAR DISTILLATION

Major facilities: The following major facilities are proposed

for the Tar Distillation Plant:

i)
ii)
iii)
iv)
v)

Crude tar storage tank.

De-hydration column.

Fractionating column.

Light oil tank.

Middle oil tank (Caustic addition tank).
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vi) Phenol oil tank.
vii) Wash oil tank.
viii) Pitch-creosote mixture tank.
ix) Creosote oil tank.
xX) Anthracene oil tank.
xi) Carbon black oil tank.

xii) Caustic soda tank.
xiii) Sodium phenolate tank.
xiv) Soft pitch tank.
xv) Modified pitch tank.
xvi) Decanter.
xvii) Crystalliser.
xviii) Centrifuge.
xix) Cylinder press/flaker.
xx) Naphthalene storage & bagging unit.
xxi) Pitch melter.
xxii) Pitch reactor.
xxiii) Binder pitch shaping unit.
xxiv) Binder pitch bagging & storage unit.
xxv) Heat exchangers.
xxvi) Condensers
xxvii) Pumps
xxviii) Loading stations.

Tentative product-mix: The following chemicals are

envisaged for recovery inside the proposed tar distillation plant. The

product-mix may undergo changes depending on market scenario.

Tentative annual quantity,

Product
tpy

Binder grade pitch 144,400
Naphthalene 11,300
Anthracene oil 5,400
Phenol 2,200
Other chemicals: 98,500
- Light oil

- Pitch-creosote mixture
- Creosote oil

- Wash oil

- Carbon black oil
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5.5.3 Benzol Refining Process
The various components present in the benzol will be

separated by refining process.

Cleaning of crude benzol: The crude benzol will be washed
to remove the unsaturates. In the acid/alkali process, the crude benzol
will be washed with concentrated sulphuric acid to remove most of the
unsaturated compounds (chiefly mono olefins). This will be discharged
from the bottom of the wash tank as sludge acid. The sludge will be an

intimate mixture of unused acid, entrained light oil and resins.

Cleaned benzol will be removed from the top of the tank and
passed to a neutraliser, where it will be first washed with dilute solution
of sodium hydroxide for removing any acid trace and later with water.
The cleaned crude benzol will be moved to the storage tank for
distillation. It will take approximately one shift to carry out the washing.

The yield of cleaned crude benzol will be 94 to 96 per cent of the feed.

The process flow of benzol refining is shown in Fig. 5-2 on

the next page.

Distillation of crude benzol: The crude benzol will be
fractionally distilled in a fractionating column for the final products.
Indirect steam heated batch stills will be used for obtaining benzene,
tolune, xylene and solvent naphtha of various standard grades. The
residue from the batch still as well as the sludge from acid alkali process

can be used as fuel.
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CRUDE BENZOL TANK WATER
i
SULPHURIC ACID TANK '!—- ACID WASH TANK ALKALL WASH TANK ALKALI STORAGE TANK

[CLEAN CRUDE BENZOL TANK |

STEAM
Ll f
[FRACTIGNATING COLUMN]
STEAM = BENZENE
Ll {
[FRACTIONATING COLUMN]
STeAN {_TOLUNE |
Ll f
[FRACTIONATING COLUMN |
| XYLENE
={ SOLVENT NAPTHA

FIG. 5-2 - PROCESS FLOW DIAGRAM FOR CRUDE BENZOL REFINING
PLANT

Major facilities: The following major facilities are proposed

for the Tar Distillation Plant:

a) Fractionating columns.
b) Crude benzol tank.

c) Sulphuric acid tank.

d) Acid wash tank.

e) Alkali wash tank.

f) Alkali storage tank.

g) Cleaned crude benzol tank.
h) Product tanks.

i) Heat exchangers.

j) Pumps.

k) Loading station.
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Tentative product-mix: The following chemicals are

envisaged for recovery inside the proposed tar distillation plant.

Product Tentative annual quantity,
tpy
Benzene 48,000
Toluene 7,600
Xylene 1,800
Solvent oil 1,000
Bottom oil 2,900

5.6 BLAST FURNACE

To cater to the requirement of the SMS, installation of blast
furnaces of capacity of about 5,350 cu m (UV) has been envisaged in
each phase. The hot metal production from each of the proposed BFs will
be 4,500,000 tpy which will be fed to the BOF. Facilities will be provided
for granulation of hot metal when there is no off-take at SMS.

5.6.1 Design Basis

The Dblast all the

technological features. The design basis of blast furnace is given in
Table 5-20.

furnace will incorporate modern

TABLE 5-20 - DESIGN BASIS OF BLAST FURNACE

Item Phase-I Phase-II Phase-III
BF-1 BF-2 BF-3

Hot metal production, tpy 4,500,000 | 4,500,000 | 4,500,000
Useful volume, cu m (appx.) 5,350 5,350 5,350
Operating days 350 350 350
Productivity, t/(useful 2.4 2.4 2.4
volume)/day (appx.)
Burden:
- Pellet, % 27 60 70
- Sinter, % 68 35 25
- Lump ore, % 5 5 5
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Item Phase-I Phase-II Phase-III
BF-1 BF-2 BF-3
Oxygen enrichment, % 8 8 8
Coke rate (including nut), 351 360 364
kg/thm
Coal injection rate, kg/thm 200 200 200
Slag rate, kg/thm 300 300 300
Coke ash, % 12.5 12.5 12.5
Si in metal, % 0.5-0.7 0.5-0.7 0.5-0.7
5.6.2 Raw Materials

The major raw materials for the proposed BF comprises iron
ore, sinter, additives and coke. Pulverised coal will be injected through
tuyeres as auxiliary fuel. The typical analysis of raw materials envisaged

is given in Table 5-21.

TABLE 5-21 - TYPICAL RAW MATERIALS ANALYSIS (DRY BASIS)

Fe, % Si02, % | Al203, % Ca0, % MgO, %

Sinter
- in Phase-I 57.3-57.9 4.7-4.8 2.7-2.9 8.1-8.3 1.7-1.9
- in Phase-II 55.8-56.4 4.6-4.8 2.6-2.8 10.2-10.4 | 2.05-2.15
- in Phase-III 55.5-56.1 4.6-4.8 2.6-2.8 10.5-10.7 | 2.05-2.15
Lump ore 64.0-64.5 1.5-2.0 2.0-2.5 - -
Limestone - 4.0-5.0 1.5-1.7 47.0-48.0 2.5-2.8
Dolomite - 1.1-1.5 0.5 28.0-30.0 19.0-20.0
Quartzite 97.0 1.0 - -
Ash, % | Moisture, % | CSR, % | CRI, %
Coke 12.5 0.5 62 22-25
(min)
5.6.3 Coal for PCI Application
Ash, % (dry basis) .. 9-10
Fixed carbon, % .. 68-70
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5.6.4

Consumption of Input Materials

The requirement of annual input materials on dry and net

basis is given in Table 5-22.

TABLE 5-22 - ANNUAL REQUIREMENT OF RAW MATERIALS

5.6.5

5.6.6

Material Annual requirement(l), tpy

Phase-I Phase-II Phase-III
Charge pellet 1,948,500 | 8,604,000 | 15,147,900
Charge sinter |4,909,100 | 4,909,100 4,909,100
Lump ore 355,500 711,000 1,053,000
Charge coke 1,579,500 | 3,240,000 | 4,914,000
PCI coal 900,000 | 1,800,000 | 2,700,000
Limestone - 216,000 540,000
Dolomite - 54,000 189,000
Quartzite 54,000 180,000 270,000
Note:

(1) Quantities are on net and dry basis.

Hot Metal Quality

The expected hot metal analysis is given below:

Si, %
S, %
P, %

-0.7

0.5
0.045 (max)
0.15

Major Facilities

The plant will comprise the following facilities:

a) BF proper.

b) Cast house.

c) Slag granulation plant.
d) Hot blast stoves.
e) Gas cleaning plant.

f) Stock house and charging system.

g) Hot metal handling system.
h) Cranes and hoists.
i) Coal dust injection system.
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j) Hot metal granulation.

k) Ladle repair shop.

I) Stockhouse & Casthouse de-dusting system.
m) Air blowing system.

n) Top recovery turbine.

o) Plant electrics.

p) Instrumentation, automation and control system.
q) Communication system.

r) Water system.

s)  Utility system.

t) Fire fighting system.

u) Air-conditioning and ventilation system

The sinter from sinter plant, pellet from pellet plant, coke
from coke oven, lump ore and fluxes from the raw material storage yard
will be received on separate conveyors and will be distributed to the
stock house of blast furnaces through common conveyor gallery. The
stock house operation will be fully automated. The furnace will be
provided with conveyor belt charging system. Return fines will be
transported to sinter plant/raw material storage yard by means

Cconveyors.

Facility for crushing coal for injection will be provided. Raw
coal will be transported via conveyors to the coal grinding unit in blast
furnace area. It will be transferred to the raw coal silo in the coal
preparation plant by a conveyor. Pulverised coal will be injected through

tuyeres in the blast furnace.

Blast furnace will be designed for at least 2.5 kg/sq cm top
pressure and 1200°C hot blast temperature. The useful volume of the
furnaces will be about 5,350 cu m. Each BF will have four tap holes.
The furnace will be self-supporting free standing type. The top equipment
and platform at various levels around the furnace will be supported by

an independent tower structure. Blast furnace will be provided with bell
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less top charging system. It will be provided with modern facilities like
above burden probe, heat flux and pressure profile measurement etc.
The cooling system will comprise of staves. Staves will be provided for
cooling refractory from hearth to the stack. Cooling system will be
complete with all piping, valves, pumps etc. One emergency overhead
tank will also be provided in blast furnace re-circulating circuit which

will be operated during power failure.

The hearth bottom including tap hole will be lined with high
conductive carbon in blast furnace. Bosh to lower shaft is lined with
silicon carbide/high alumina. Rest of the shaft will be lined with high
Al;O3 brick and the cone portion will be gunnited with CO resistant

refractory materials.

Automation and control system, which will include control of
hot blast temperature, charging etc., will be provided to take care of
smooth operation of blast furnace. Instruments for measuring flow,

pressure, temperature etc. will also be provided.

Each blast furnace will be served by three stoves, along with
a provision for a fourth stove, provided with ceramic burners to supply
hot blast at a temperature of about 1200°C. The stoves will be fired with
blast furnace gas. Combustion air fans will be provided for supply of
combustion air to stove burner. One chimney will be provided for the
stove system. The upper high temperature zone of stoves will be lined
with high alumina refractory and other portions will be lined with fire
clay refractory except for the dome which will be lined with silica
refractory. Hot blast main and bustle main will be lined with high
alumina refractory. The stoves will be provided with necessary platforms

for providing approach to various valves, fittings etc. Necessary lifting
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beams with hoist will be provided above the stove valves to facilitate
maintenance. The stove valves will be hydraulically/pneumatically

actuated and the stove changing will be PLC controlled.

The blast furnace will be provided with two cast houses,
having two tap holes each. Hydraulic mudgun and drilling machine will
be provided in cast house. Slag granulation system and dry slag pit will
be provided along with granulated slag handling system. The slag runner
arrangement will be made such that it can flow either to the slag pit or to
the granulator of the slag granulation plant. Granulated slag bunkers
will be provided for collecting the granulated slag. The storage capacity
for granulated slag will be about 6 to 8 hrs. The granulated slag will be
transported from the bunkers to the slag yard for onward dispatch to

outside plant area.

The gas cleaning plant for the blast furnace will consist of a
dust catcher and a dry/wet gas cleaning system. The top gas of furnace
will be drawn through off-takes which extend upward to form vertical
bleeder pipes provided with bleeder valves at the top. The off-take and
up-take pipes are connected to form down-comer, which terminates at
the dust catcher. Dry dust disposal from dust catcher will be by road
transport. The gas leaving dust catcher will flow into vessels containing
bag filters or wet scrubbers for final gas cleaning. The disposal of
dust/slurry will be done by road transport using trucks/tankers. The
cleanliness of blast furnace gas will be 5 mg/N cu m of clean gas. Flare

stack of adequate capacity will be provided.
Fume extraction and dust extraction facilities will be

provided for casthouse and stockhouse respectively to keep the work

level dust concentration within the stipulated norms. Disposal of dust
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from the stock house dust extraction system and cast house dust

extraction system will be by road transport.

Hot metal granulation system of adequate capacity will be
installed for production of granulated iron. Recirculating water system
for water required for the granulation process including a hot well, cold
well, cooling tower etc. will be installed. Granulated iron will be stored in

the storage yard.

Electric blowers of adequate capacity will be provided for

blast furnace.

Hot metal will be transported to steelmaking shop by rail in
torpedo ladles. The torpedo repair shop will have facilities for servicing,
cooling, repairing and relining of hot metal ladles. The shop will have
facilities for drying and heating of relined torpedo ladles. Necessary
repair shop and store for blast furnace will be considered in blast

furnace area.

5.7 DIRECT REDUCTION (DR) PLANT

To cater to the requirement of the SMS, installation of a coke
oven gas based direct reduction plant of capacity of about 1.2 mtpy has
been envisaged in Phase-III. The direct reduced iron (DRI) produced from

proposed DR plant will be fed to the BOFs.
5.7.1 Design Basis

The DR plant will incorporate all the modern technological

features. The design basis of DR plant is given in Table 5-23.
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TABLE 5-23 - DESIGN BASIS OF DR PLANT

Item Description

DRI production, tpy 1,200,000

Operating hours 8,000

Burden:

- Pellet, % 100

Product Cold DRI

Reductant Clean COG with BTX less
than 32 g/N cu m and tar
less than 0.05 g/N cum

Production rate, tph 150

Oxygen injection, N cu m/ton 70

5.7.2 Raw Materials

The major raw materials for the proposed DR plant comprise

acid grade pellets with 64.8 per cent iron.

5.7.3 Consumption of Input Materials
The requirement of annual input materials on dry and net

basis is given in Table 5-24.

TABLE 5-24 - ANNUAL REQUIREMENT OF RAW MATERIALS

Material Unit AI}nual
requirement

Phase-III
Charge pellet() tons 1,692,000
Coke oven gas Mill Gceal 2.76
Power Mill kWh 180
Make-up water Mill cu m 2.4
Oxygen Mill Ncu m 84
Note:

(1) Quantities are on net and dry basis.
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5.7.4

5.7.5

5.8
5.8.1

DRI Quality

The expected DRI analysis is given below:

Total iron, % .. 87
Metallisation, % .. 93
Carbon, % .. 0.15

Major Facilities

The plant will comprise the following facilities:

a) Oxide feed charging system.

b) Thermal reactor system (including COG metering station,
compressors, heat exchangers and thermal reactors).

c) Reduction furnace.

d) CO; removal system.

e) Gas compressors and mist eliminator.

f) Top gas waste heat boilers.

g) Gas handling and DRI handling facilities.
h) Cold DRI silos.

i) Water, utility electrics, Instrumentation, automation and
communication systems.

STEELMELT SHOP
Plant Configuration

With consideration to production capacity, investment and

operating expenses, two steel-melt shops (SMS-1 and SMS-2) have been

envisaged to produce the flat and long products, respectively, to achieve

target liquid steel production of 13.5 mtpy. SMS-1 will have an annual

capacity of

around 3.0

around 10.5 mtpy and SMS-2 will have annual capacity of

mtpy and two steelmelt shops will be installed in phases.
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SMS-1 will be constructed in Phase-I and Phase-II and SMS-2 will be

constructed in Phase-III along with necessary upstream and downstream

facilities.

Phase-wise steelmelt shop configuration will be as follows:

Equipment/Facilities

Phases SMS-1 SMS-2
Phase-I a) 2 x 350 ton converters. -
b) 2 x 350 ton ladle
furnaces.
c) 1 x 350 ton RH
degassing unit.
d) 2 x 2 strand
conventional slab casters
Phase-II a) 3 x 350 ton converters. -
b) 3 x 350 ton ladle
furnaces
c) 2 x 350 ton RH
degassing units.
d) 3 x 2-strand
conventional slab
casters.
Phase-III a) 3 x 350 ton converters. a) 2 x 180 ton
converters.
b) 3 x 350 ton ladle b) 2 x 180 ton ladle
furnaces. furnaces.
c) 2 x 350 ton RH c) 1x 180 ton RH
degassing units. degassing unit.
d) 3 x 2-strand d) 1 x 8-strand billet

conventional slab
casters.

caster.

e) 1 x 6-strand billet
cum bloom cum
beam-blank
caster.
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The production facilities will be adequately supported by
necessary auxiliary facilities such as raw materials unloading and
storage, proportioning of raw materials, electric power receiving and
distribution stations, various utility facilities, water treatment and

distribution system etc.

5.8.2 Production Programme
Total crude steel capacity of 13.2 mtpy has been envisaged

to be built in 3 phases with one blast furnace installed in each phase.

Phase-I: SMS-1 will be installed with two 350 ton converters,
required secondary metallurgy units and two twin strand slab casters.
Total metallic requirement of Phase-I will be met by hot metal from BF-1
and plant return scrap. The product-mix in the Phase-I has been
envisaged to be flat product with part HRC and part value added through
cold rolling complex. In Phase-I, SMS-1 will consume the hot metal
produced in the blast furnaces and is envisaged to produce about 4.15
mtpy slabs. Although the shop will have an inherent capacity more than

the above, the production will be restricted by the available hot metal.

Phase-II: The third line of converter, secondary metallurgy
and third twin strand slab caster will be added in Phase-II (SMS-1) to
complete the facilities of the SMS-1. The second blast furnace will be
installed in Phase-2 and necessary metallic requirement will be met by

hot metal from BF-1 and BF-2 and plant return scrap.

Phase-III: The entire capacity of the plant will be build up in
this phase. The third blast furnace and a DR plant will be installed in
this phase. This phase will be mainly built for expansion in long

products. In order to cater to this product mix, the new SMS-2 will be
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installed with two 180 ton converters, matching secondary metallurgy
units and two billet and billet-cum-bloom-cum-beam blank caster, with
provisions for producing billets, blooms and beam blank as long product
semis to cater to the required long product-mix. Necessary metallic
requirement will be met by hot metal produced from BFs, DRI produced

from DR plant and plant return scrap.

Heat size: Since the product-mix from the steelmelt shops
involve flat as well as long products, one shop (SMS-1 with higher heat
size of 350 ton) will be utilised to produce flat product while other shop
(SMS-2 with lower heat size of 180 ton) will be utilised to produce long
product. Taking above into consideration, following BOF shop

configuration is selected:

a) SMS-1-3 x 350 ton BOF,
b) SMS-2 -2 x 180 ton BOF.

Tap-to-tap time: The envisaged tap-to-tap time of converter
for SMS-1 and SMS-2 is given in Table 5-25.

TABLE 5-25 - CONVERTER TAP-TO-TAP TIME

Activity Time, min

Vessel inspection

Slag splashing

Unforeseen delays
Tap-to-tap time

Charging of scrap 2
Charging of hot metal S
Oxygen blowing 16
Deslagging and sampling 5
Reblow 2
Steel tapping 6
Slag off 3
2
2
2
45
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5.8.3 Converter Availability ( for SMS-1 and SMS-2)

Lining life: An average life of around 6,000 heats is
envisaged with the use of magnesia carbon bricks for lining. Considering
the same, number of campaign for converters in SMS-1 and SMS-2 will
be 5 campaigns/year and 3 campaigns/year respectively. Considering
relining/ repairing time of 7 days/campaign, converters in SMS-1 will be
under shutdown for 35 days and converters in SMS-2 will be under

shutdown for 21 days for relining.

Mid campaign maintenance: In view of the higher
campaign life envisaged, provision for three mid campaign shutdowns for
maintenance, especially for gas cleaning equipment, have been kept for 3
days/campaign. So, in a year, converters will be out of operation for the
mid campaign maintenance for 15 days and 9 days respectively for
SMS-1 and SMS-2.

Annual maintenance: It has been assumed that each
converter will be overhauled once in every 3 years and the duration for

the same will be 15 days (excluding campaign shutdown time).

Converter availability: Considering relining time, mid
campaign maintenance, annual maintenance and unplanned outage of
2.5 per cent for each converter, total downtime for converters for SMS-1
and SMS-2 is furnished below:

SMS-1 SMS-2
Relining time 35 21
Mid-campaign maintenance 15 9
Annual maintenance 15 10
Unplanned outage 27 18
Total 92 58
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So, the annual converter availability for SMS-1 and SMS-2

will be as follows:

SMS-1:
2 converter, days . 92
3 converters, days .. 273
SMS-2:
1 converter, days . 58
2 converters, days .. 307
5.8.4 Caster Availability

For converting the liquid steel into semis (slabs/billets/
blooms/beam blanks), three twin-strand slab casters have been
envisaged at SMS-1 and one eight strand billet caster and one six strand
billet cum bloom cum beam blank caster have been envisaged for SMS-2.

The availability of casters for SMS-1 and SMS-2 is furnished below:

SMS-1 (Slab caster): Apart from the complete shop shut
down for one day in a year, each caster will be out of operation for 35

days as given below:

Days
Monthly shut down, 2 x 12 hrs, each 12
Annual shut down, days S
Unplanned outage, 5% 18
Total 35

SMS-2 (Billet caster and billet cum bloom cum beam
blank caster): For billet caster, apart from the complete shop shut down
for one day in a year, each caster will be out of operation for 35 days as

given on the next page.
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Days
Monthly shut down, 2 x 12 hrs, each 12
Annual shut down, days S
Unplanned outage, 5% 18
Total 35

For billet cum bloom cum beam-blank caster, apart from the
complete shop shut down for one day in a year, each caster will be out of

operation for 50 days as given below:

Days

Monthly shut down, 2 x 12 hrs, each 12
Annual shut down, days S
Unplanned outage, 5% 18
Time for section size changing with 15
other associated work

Total 50

5.8.5 Estimation of Production Capacity of Continuous Casters

Slab casters (SMS-1): The production capacity of continuous
slab casting machines of SMS-1 has been estimated at 10.5 million tons

considering the following operational parameters as given in Table 5-26.

TABLE 5-26 - PRODUCTION CAPACITY ESTIMATION FOR SLAB

CASTERS

Description Parameter
3 x 2-Strand Slab Caster
Heat size, tls 350
Reference slab size for calculation 230 x 1,500
Reference casting speed, m/min 1.45
No. of strand 2
Throughput, tons/min. 7.65
Average casting time, min 46
No. of heats in sequence 32
Preparation time, min 50
Sequence time, min 1,522
No. of sequence/day/caster 0.95
Possible no. of heats/day/caster 30
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Description Parameter
Caster availability, days 330
No. of heat cast per year/caster 9,900
Production capability, mtpy/caster 3.5
No. of caster 3
Production capability of casting shop 10.5

Billet caster and Billet cum bloom beam blank caster:
The production capacity of continuous billet casting machine and billet
cum bloom cum beam blank caster of SMS-2 has been estimated in table

5-27 and 5-28 respectively.

TABLE 5-27 - PRODUCTION CAPACITY ESTIMATION FOR BILLET

CASTERS
Description Parameter

1 x 8-Strand Billet caster
Heat size, tls 180
Reference section size 160 x 160
No. of strand considered for calculation 7
Average casting speed, m/min 3.0
Throughput, tons/min. 3.71
Average casting time, min. 49
No. of heats in sequence 12
Preparation time, min. 40
Sequence time, min. 628
No. of sequence/day 2.30
Possible no. of heats/day/caster 27
Caster availability, days 330
No of heat cast per year 8,910
Production capability per year per caster

L 1.60
(mtpy of liquid steel)
No. of caster 1
Production capability of billet caster 1.60
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TABLE 5-28 - PRODUCTION CAPACITY ESTIMATION FOR BILLET
CUM BLOOM CUM BEAM-BLANK CASTERS

Description Parameter
Heat size, tls 180
Reference section size 280 x 320
Throughput considered, tons/min 3.2
Average casting time, min. 56
No. of heats in sequence 8
Preparation time, min. 48
Sequence time, min. 496
No. of sequence/day 2.90
Possible no. of heats/day/caster 23
Caster availability, days 315
No of heat cast per year 7240
Production capability per year per caster
o 1.30
(mtpy of liquid steel)
No. of caster 1
Production capability of billet cum bloom cum
1.30
beam-blank caster

5.8.6 Charge-mix
Considering the availability of hot metal, the proposed
charge-mix for the converter shop for SMS-1 after Phase-I and Phase-II

will be as shown below:

Specific consumption,
kg/tls
Hot metal 988
Cold pig iron 58
Scrap 66
Iron ore 10
DRI -
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Charge-mix for SMS-1 and SMS-2 after Phase-III will be as

shown below:

Specific consumption,
kg/tls
Hot metal 939
Cold pig iron 54
Scrap 58
Iron ore 10
DRI 61
5.8.7 Raw Materials and Utilities Requirement

Hot metal produced from blast furnace is envisaged to have

the following average specification:

Si .. 0.60%
P .. 0.45% max
S 0.045% max

It is envisaged that 100 per cent hot metal will be
desulphurised to have low input ‘S’ in the converter. Based on the input
hot metal chemistry and charge-mix, the lime requirement has been

estimated as 72 kg/ton.

Low silica dolomite will be charged to the converter to
enhance lining life. Dolomite portion in total flux charge will be

determined by MgO saturation limit in BOF slag.

Sized plant return scrap, cold pig iron and iron ore will be
used as basic coolant for converter heats upto Phase-II. Apart from the
above coolants, DRI will be additionally used as coolant after Phase-III.
Calcined lime will be used as flux. Ferro manganese, ferro silicon, silico

manganese and aluminium will be used for deoxidising and alloying of
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steel. Fine lime, aluminium dross and sinter fines are envisaged to be

used for hot metal pre-treatment.

Yield of liquid steel from metallic input has been envisaged
around 90 per cent and that of cast slab and cast billets from liquid steel
as 98 per cent and 97.5 per cent respectively. Estimated requirement of

major charge materials and utilities are indicated in Table 5-29.

TABLE 5-29 - CHARGE MATERIALS AND UTILITIES REQUIREMENT

Unit Annual consumption

Phase-I Phase-II Phase-III
Raw materials
- Hot metal tons 4,240,000 8,480,000 12,730,000
- Scrap tons 282,000 564,000 821,000
- Cold pig tons 247,000 494,000 731,500
- Lime tons 307,440 614,880 971,280
- Dolime tons 42,700 85,400 134,900
- DRI tons 823,000
Utilities
- Oy Mill N cu m 312 623 984
- Ny Mill N cu m 260 521 823
- Ar Mill N cu m 7 14 22

5.8.8 Major Facilities in SMS

The major facilities proposed to be installed in the SMS-1 are
briefly described below:

Scrap handling facilities: Processed scrap will be received
by road in the scrap aisle where about 2 to 4 days requirement of scrap
can be stocked. The aisle will be served by two EOT magnet cranes.
Scrap will be loaded into scrap boxes for charging into the converters.
Two self-propelled transfer cars will transfer the scrap boxes from the

scrap aisle to the charging aisle. Each transfer car will be equipped with
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Scrap Balance for Phase-I

Plant return scrap in tpy:

BOF
Slab casters
HSM
CRM
Total

Scrap to be used in BOF's
Scrap to be purchased

Scrap Balance for Phase-II

Plant return scrap in tpy:

BOF
Slab casters
HSM
CRM
Total

Scrap to be used in BOFs
Scrap to be purchased

Scrap Balance for Phase-III

Plant return scrap in tpy:

BOF
Slab casters + Billet caster
HSM + Plate mill
Wire rod/Rebar/Medium
section mill
CRM
Total

Scrap used in BOFs
Scrap to be purchased
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Hot metal handling & treatment facilities: Hot metal will
be supplied in torpedo ladle car of capacity around 370 tons. Hot metal
from torpedo ladle will be poured into hot metal charging ladle placed on
a transfer car. There will be two torpedo pits and three torpedo car

tracks for unloading of hot metal into the charging ladle.

To meet the quality requirement of various steel grades,
three mechanical stirring type desulpherisation stations will be provided
for SMS-1 (two desulphurisarisation station will be installed in Phase-I
and third desulphurisation station will be installed in Phase-II) and two
desulphurisation station will be installed for SMS-2. These stations will
be capable of processing 100 per cent of hot metal on daily basis. The
desulphursiation units will be equipped with lime and other additive
addition facility. The stations will be complete with day bins, dispensers,
hot metal transfer cars and slag raking facilities. Fume extraction facility

has also been envisaged.

Converter and associated facilities: Three number 350
ton BOFs of symmetrical shape with useful volume of about 330 cu m
are envisaged for SMS-1(two BOF will be installed in Phase-I and third
BOF will be installed in phase Phase-II) and two 180 ton BOFs of
symmetrical shape with useful volume of about 170 cu m are envisaged

for SMS-2.

The converters will have integral bottom and will be provided
with hollow trunnions for installation of combined blowing facilities. Slag
splashing system will also be considered. Provision for sub-lance
installation will be kept in the converter for better end-point control,

reducing re-blows and allowing direct tapping practice.
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Major design parameters for the 350 ton BOF and 180 ton
BOF will be as follows:

SMS-1 SMS-2
(350 ton) (180 ton)

Specific volume, cu m/ton 0.94 0.94
h/D ratio 1.4-1.5 1.4-1.5
Speed of rotation, rpm 0.1-1.0 0.1-1.0
No. of motors tilt drive 4 4
Number of holes in lance 6 6
Number of holes for bottom

. 14 8
stirring

BOF gas cleaning plant: The converters of both the shops
(SMS-1 and SMS-2) will be equipped with gas collection, cleaning and
recovery system. The gas cleaning system will be designed with an air
factor of 0.10. The gas cooling system will be of evaporative cooling type.
Sensible heat of the off gas will be utilised to generate steam. The gas
cleaning system will be dry type (comprises gas conditioning tower, ESP,
gas cooling tower) and will have necessary analysers and automation.
The ID fan will have adequate capacity to handle the generated gas. The
initial gas before the start of collection will be flared in a flare stack. The
dust emission level in the flare stack shall be within 20 mg/N cu m. The
gas cleaning system will be designed taking into consideration the

following parameters:

Maximum oxygen flow rate for SMS-1 and SMS-2 in

N cu m/min:

SMS-1 SMS-2
(350 ton) (180 ton)
Total 1,400 720
From lance 1,100 560
From iron ore 300 160
Maximum iron ore feed rate, kg/min 1500 800
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SMS-1 SMS-2
(350 ton) (180 ton)
Air factor 0.1 0.1
Dust load of clean gas at ID fan
10 10
outlet, mg/N cu m

The dust level of the LD gas at the inlet of the gas holder or
outlet of the gas cooling tower is 10 mg/N cu m. For gas recovery from
SMS-1land SMS-2, one gas holder of 150,000 cu m has been envisaged. A
gas export system has been envisaged downstream of the gas holder

comprises duct, dampers, booster fans, U-seal etc.

Proper handling of dust from gas cleaning facilities to dust
briquetting/pelletising plant is envisaged by using pneumatic conveying

system to dust silo and dust carrying tanker.

Secondary emission control: Secondary emission control
facilities will be provided to collect and clean the fugitive gases and
fumes generated at the time of converter charging/tapping/blowing,
argon rinsing operation, desulphurisation stations, deslagging etc.
System shall be designed for work zone dust level within 3 mg/N cu m
over and above the ambient dust concentration and stack emission up to

30 mg/N cu m.

Flux handling facilities: Calcined flux, iron ore and other
materials will be transported by a conveyor from a junction house and
charged to the high level bunkers in the converter aisle by a shuttle
conveyor. A set of high level bunkers complete with vibratory-feeders,
weigh hoppers, chutes, surge bins etc. will be provided for each
converter. Flux handling methodology will remain same for both SMS-1

and SMS-2.
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Ferro-alloy handling facilities: Ferro-alloys will be
received in the converter building by a conveyor from a junction house
and charged to the designated bins in the converter aisle by a shuttle
conveyor. Automatic batching, sequencing and charging system,
including control of vibrating feeders, weigh hoppers etc. from the
control room as well as from tapping pulpit will be provided. Ferro-alloys

handling methodology will remain same for both SMS-1 and SMS-2.

Steel handling facilities: After tapping the heat, the steel
ladle will be transferred to the online argon rinsing station by steel ladle
transfer car and subsequently to the secondary refining aisle for further

secondary metallurgical treatment.

Slag handling facilities: The BOF slag will be poured into
slag pots placed on the transfer car running below the converters and
moved to the slag aisle. The liquid slag will be dumped into pit and
disposed off by pay-loader and dumper after cooling. Alternately,
c