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Rolling direction

The GOSS texture  {011}<100>

(011} plane
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ASTM Thickness, Thickness, Maximum Loss, Loss,
Category no. 0.001 inch mm B, kG W/lb W/kg
Lamination steel 47D175 18.5 0.47 15 1.75 3.85
79D610 31 0.79 15 6.10 13.4
Grain-oriented 18G041 0.007 0.18 15 0.41 0.90
(GO) electrical 35G066 0.0138 0.35 15 0.66 1.46
steel
GO high- 23P060 0.009 0.23 17 0.60 1.32
permeability 27P066 0.106 0.27 17 0.66 1.46
electrical steel
GO high- 23Q054 0.009 0.23 17 0.54 1.19
permeability 27Q057 0.106 0.27 17 0.58 1.28
laser-scribed

electrical steel

1- high strength low alloy
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1- aging
2- high yield
3- permeability

4- coercivity
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1- domain wall

2- eddy current
3- core loss
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Steps Involved

Details

1 Quantity Your Carbon “Footprint™

Quantify the sources and sinks of CO; within the business in order to
commence the process of emissions management

Assess your Carbon Related Risks and
Opportunities

Review the impact or opportunity within the following risks: regulatory,
supply chain, product or technology, Litigation, Reputatio and physical.
Understanding the risk is fundamental to managing the risk

3 | Adapt your Business

Develop and implement activities to reduce energy consumption and
carbon emissions. Identify how to seize new opportunities

4 Do it Better that Rivals

Take the lead in reducing exposure to climate change risk and realising
opportunities. Promote success to the market and legislators

1- Green-house gas
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Parameters Details of the Evaluation Metrics

Market Analysis Requirements of final steel product

Raw Material Raw material requirement, its quality and availability

Fuel and Energy Fuel requirement, types of fuels, availability, related quality

Principles of operation, concept flow-sheet, mass and energy balance, consumption fig-
ures, scaling principles, technical (feasibility) issues

Process Technology Analysis

Risk Analysis Risks assessment with respect to scaling, state of the development of the technology, and
complexity of operation
Operating Cost Estimated operating cost based on key cost drivers and best practice operating conditions

Capital Cost Estimated complete capital cost including core process units as well as infrastructure

directly associated with process technology

Detailed financial analysis including analyses of local tax and depreciation implications
and analysis of sustainable maintenance—these aspects of project are evaluated utilizing
an IRR/NPV estimate, based on discounted cash flow analyses and analysis of project
financing impact

Financial Analysis
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1- Hatch
2- Green-House Gas Carbon Abatement Process

3- Energy Management Action Planning

4- Marginal Abatement Cost Curve
5- Marginal Energy Efficiency Curve
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9% Abatement

10% Instruments

[ Waste Heat Recovery
[0 VCD (Crushing, Conveyors, Baghouses
at Blast Furnaces)

[l BOF Off Gas Cogeneration

[l Impact of VSD on Crushing Particle Size
B Increase Blast Temperature

with Recovered Energy
[l !mprove Vessel Bottom Stirring
[] Waste Gas Heat Recovery
[ Coal Briquetting
[0 Maximum Natural Gas Injection

[ Optimise Burden (Higher Iron Content of Burden)

3500

C0, abatement, kt

B PCl Injection

[ TRT

[ CDo

[ Off Gas Expent System & Control Optimization
[ Increase Prepared Burden to Optimum

[l Wet Slag Granulation

[0 Coke Ovens Chargers/Emissions Control Equipment [J] Desiliconisation of Hot Metal

[ Minimising Heat Loss From Hot Metal
in Torpedos Ladles

[0 Pre-Heater for Lime Kiln
[l Coal Drying Using Sensible Waste Heat (DAPS 2%)
B Upgrade Power Station to Cogen
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- Increase Blast Temperature by 10—15°C . Sinter Bed Depth (630700 mm)
O PCl Injection (0— 150 kg/thm) O sinter Cooler Heat Recovery
B 1mprove CO Automation and Control System [ TRT
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Savings in CO,
Technology Plant ke/t (Is) Constraint
low high
Pulverised Coal Injection BF 25 66 Oxygen requirements, Energy Balance
Maximise natural gas injection BF 25 140 Asabove
Increase Blast Temperature BF 1.5 6 Stove design
Top Gas Recovery Turbine BF 10 40 BF design, top temperature
BOS off-gas recovery BOS 60 160 Off-gas system, plant utilisation
BOS waste heat boiler BOS 6.5 20 Off-gas system
Upgrade power station ES 20 45 Operational security
Sinter cooler waste heat recovery SP 3 Corrosion, impact on sinter quality
Coke Dry Quenching Cco 15 360 High maintance costs, offsets acceptable?
Coal drying Cco 16 60 Steam requirements, maintance
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Ironmaking
Process Technologies

Blast Furnace Process

Current Status

Most proven ironmaking technology with more than 1000 installations in the world.
Capacity of blast furnace ranges from 300000 to 4400000 tpy of hot metal/pig iron

COREX® Process

Capacity range from 800000 to 1500000 tpy 6 installations in the world; hot metal, pig iron

Finex® Process

One plant in operation at Posco, South Korea with 1500000 tpy hot metal capacity

Gas Based DRI Technologics
(Midrex® and HYL®)

MNumerous installations exist in the world up to 1900000 tpy DRI

Coal Based DRI Technolo-
gies (Midrex® and HYL®)

Only one prototype operating—utilizing a reducing gas with similar composition

to the proposed synthetic gas from coal gasifi cation—at Saldana Steel (ArcelorMittal),
South Africa, Midrex® Megamodule. This plant uses reducing gas produced in a Corex®
melter-gasifi er One plant is in operation and 2 more are in construction capacity up to
1900000 tpy

Rotary Kiln/Smelter Combi-
nation

Several industrial installations in the world. Examples include New Zealand Steel and
Highveld (South Africa)

Rotary Hearth/Smelter
Combination

Several installations in the world. Examples include lron Dynamics (Indiana, USA) and
Inmetco (USA). Three rotary hearth furnaces are in operation in Japan for waste treatment

ITmk3® Process

The first industrial ITmk3® process plant is in commissioning stage and is expected to start
routine operation in the summer of 201 1. Two other plants are in the engineering and con-
struction stages in USA and Kazakhstan. Capacity—500000 (nugget) tpy

Tecnored® Process

Tecnored® Process is currently at demonstration plant stage (in Brazil) The plant has an
annual design capacity of 30000 tpy; not yet proven on an industrial scale

Hlsmelt® Process

The first and the only HIsmelt® process industrial plant in Kwinana, Western Australia has
been at ramp-up stage over the past several years; not yet proven on an industrial scale

Romelt® Process

First industrial Romelt® plant (in Burma) is currently being constructed and is expected

to have a design annual capacity of 200000 tpy; not yet proven on an indusirial scale
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Measuring Range < 10m
Measurement Per Second 200
Accuracy eemt
Minimum Thickness of Slab 2em
Frequency 24GHz=
Bandwidth 1GHz
Output Power <1 0dBm
Output 4-20mA
Ambient Temperature -40° 10 30°C
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