
CHANGE FOR BETTER, GREENER, SMARTER

- Understanding where we are

- Evaluating potential changes to our fundamental process route

- Considering Incremental changes

- Environmental emissions and Waste control.

- Digitalization 

together we can be clever about Carbon ……

• CISDI CLEVER CARBON
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CISDI CLEVER CARBON – Understanding where we are…..

Where We Stand
World Steel At Crossroads
Challenges and Opportunities
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CISDI CLEVER CARBON

CISDI CLEVER 
CARBON

•Identify and Understand

•Systematic whole plant carbon study

•Implementing Clever Carbon

•3R Blast Furnace Carbon Solutions

•Carbon Capture & Storage

•CISDI SuperArc Hybrid Green EAF

•CISDI Environmental Renewable Energy

•CISDI Environmental Waste

•CISDI optimized Logistics

•Controlling and Monitoring

•CISDIGITAL – Integrated Control Centre

Let’s be clever about Carbon…

• Reaching a target of zero Carbon is a huge 
challenge for the industry.

• Each plant and organization will have its 
own unique obstacles.

• How to decide

Identify and Understand . CISDI Whole plant systematic study.
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CISDI CLEVER CARBON

Understanding where we are
Total Solutions
Systematic Whole Plant Study
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• CISDI has developed a “carbon flow” and “LCA carbon footprint analysis” as the systemic approach to 
research on green and low-carbon technology path for steel enterprises.

• Minimize the use of carbon for energy supply, such as

combustion for power generation; along with the national

energy revolution and energy structure adjustment, replace the

heat and combustion functions of carbon in the steel process

manufacturing, so that the whole steel industry can finally

realize the real green and low-carbon

• Hydrogen metallurgical hydrogen reduction is an endothermic

reaction, and the carbon reduction effect of replacing

carbon with hydrogen in the existing steel process is

limited.

• The use of hydrogen reduction requires new process

technology, but the related new technology is not yet mature

and economical

• In the short term it may be necessary to use carbon for

reduction, and enrich, recycle and resource the

generated CO2 to reduce carbon

1 Analyze the use of carbon for reduction

Direct carbon flow diagram of low-carbon process

Reduction 
reaction

The role of carbon 

in steel production

Energy supplying 
reaction

Carbon Flow Method: Based on the material flow and energy flow, study how 

carbon enters the steel production process, and how to make the carbon 

efficiently used and reduced through management and control of carbon

2 Reduce the use of carbon for energy supply

Identify and Understand . CISDI Whole plant systematic study.
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Identify and Understand . CISDI Whole plant systematic study.

Conduct the “cradle-to-gate” life cycle carbon footprint analysis of steel products, analyze the carbon reduction potential of 

steel production and its upstream and downstream, so as to provide a basis for the construction of carbon reduction measures 

for the entire industrial chain.   

PEFCR
Product Environmental footprint Category rules 

Life cycle methodology

(World steel)

ISO14067

➢Fully consider the carbon emissions

of mining and transportation of

upstream iron ore, coal, limestone, etc.

➢Carbon emissions within the steel

plant are analyzed through carbon flow

analysis.

➢Carbon reduction analysis in

downstream industries such as steel

scrap, chemical production, etc.

Analyze the carbon emissions and carbon 

reduction potential of upstream and down

-stream of the industry chain

Iron-

making

Steel-

making
Rolling

Pelletizing

Sinter

Coking

Transporto

f ore

Transport 

of coal

Mining of 

coal

Mining 

of ore

Oxygen 

producion

Lime 

Production

Mining of 

limestone

Transportaion

Mining of 

Alloy

Transportaion

Recycling 

of scrap

Transport 

of production

Recycle of 

leftover 

material

thermo-

electricity Use of 

production
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Steel production, as an interlinked process and is sophisticated and difficult to control. CISDI 

approaches it with “Five-Flows” method to seek systematic solutions.

Material Flow

Energy Flow

Waste

Data & 

Control Flow

Cost Flow

“Five Flows” method

Logistics & Fe Element 
and waste

• Reduce internal and external
logistics costs

• Improve efficiency of Fe
element utilization

• Optimize efficiency of energy 
conversion

• Reduce energy consumption
• Explore pathways to achieve 

the goals of peak CO2

emissions and carbon 
neutrality

Energy media & C 
Element

Waste • Recycle and Reuse is a 
fundamental part of Co2 
reduction

Control

• Get the economic attributes in 
the process of flow 
manufacturing

• Improve competitiveness 
through cost analysis and 
optimization

Money

Five Flows Objects of Research Targets of Research
Steel production process is sophisticated and difficult to control.

Material Flow Energy Flow

• Build flat system architecture 
• Reduce numbers of 

information exchange levels 
• Increase efficiency of data 

capitalization

High Energy Systems within an 
optimised steel plant are 
complex with over 90% of 
electricity and high % of gas 
requirements self generated

Identify and Understand . CISDI Whole plant systematic study.
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Steel production, as an interlinked process and is sophisticated and difficult to control. CISDI 

approaches it with “Five-Flows” method to seek systematic solutions.

Identify and Understand . Gain an understanding where we are and how to move forward – each plant is different.
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Identify and Understand . Gain an understanding where we are and how to move forward – each plant is different.

Adopt systematic analysis methods to conduct multi-dimensional analysis in the aspects of low-carbon technology, 

carbon emissions, and cost-effectiveness, and combine the impact of carbon price to build a green and low-carbon 

technology path for steel enterprises that fits the actual situation of enterprises and meets the target requirements.
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Clever Carbon Solutions Route 1 – Improve the Blast furnace route – well proven technology efficient but limited carbon reduction

The low carbon technology portfolio has formed three main technology routes, which steel companies can choose and

integrate according to their own situation. Technology routeⅠ is for the traditional blast furnace converter long process

lower carbon technology route, the current potential for carbon reduction is about 10-30%. In the long term, the

combination of steel and chemical co-production and renewable Energy will also further reduce carbon emissions.

Gas 

heating

Top gas 

circulation 

system

Electricity

Ore

Air

New/Renewable energy Energy storage

High-scrap-ratio 

converter

Integrated casting 

and rolling

Converter 

blowing CO2

Intelligent & 

green

Water

Coal

Low-carbon 

3R - BF

Induction heating, oxy-fuel recirculation combustion near zero emission systems, oxy-fuel 

combustion

CO2 capture

CO2 

enrichment

Coking

Sintering

Pelletizing

Lime

Efficiency improvement Smart energy & environmental protection

Recycling of iron-containing

solid waste resources

Composite 

furnace materials

Steel chemical 

co-production

Comprehensive utilization of blast furnace slag Comprehensive utilization of steel slag

Food& 

medical

Urban heating

Agriculture& 

industry

Technical Route Ⅰ: The traditional BF converter long process low-carbon route

CirculationSteelmaking

Continuous casting

Hot rolling

Cold rolling Heat treatment & coating

Use

Waste
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Clever Carbon Solutions Route 2 – DRI / EAF production 

Technology Route Ⅱ: Hydrogen-based shaft furnace-electric furnace short process, using natural gas/coke oven gas in 

the short term, which will increase the carbon reduction potential by more than 40% compared to the traditional long 

process, and the use of green hydrogen in the long term will further reduce carbon emissions.

Electricity 

hydrogen
Ore

Air

COG

Natural gas

Wind and solar power + flue gas waste heat generation + 

energy storage

Recycling of iron-containing

solid waste resources

Hydrogen production from 

electrolytic water

Super 

EAF

Integrated casting 

and rolling

Hot-rolled pickle-free hot-dip galvanising/short 

process cold-rolled - heat treatment

Intelligent & 

green

Top gas

Gas 

production

Top gas circulation 

system

Pellet system

Water

Coal

Gas 

Hydrogen-based 

shaft furnace 

Induction heating, oxy-fuel recirculation combustion near zero 

emission systems, oxy-fuel combustion

Top gas 

circulation

Solid waste 

treatment

Technical route II: Hydrogen-based shaft furnace - electric furnace short process route

CO2 capture

Steel chemical 

co-production

Food 

&medical

Urban heating

CirculationSteelmaking

Continuous casting

Hot rolling

Cold rolling Heat treatment& coating

Use

Waste
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Technology Route Ⅲ: Short process of all-scrap electric furnace, which reduces carbon by 2/3， compared to the

traditional long process blast furnace. The use of green electricity in the long term will also further reduce carbon

emissions. The key low carbon technologies applied are ultra-low electric arc furnace, continuous casting and rolling,

etc.

Clever Carbon Solutions – Scrap based EAF route

Electricity

Steel scrap

Water

Air

Wind and solar power + flue gas waste heat generation + energy storage

Recycling of iron-containing solid 

waste resources

Super EAF Continuous Casting & Rolling Cold Rolling - Heat Treatment Process

Green electricity

Intelligent & green

Natural gas

Induction heating, oxy-fuel recirculation combustion near zero emission systems, 

oxy-fuel combustion

Urban heating

CO2 Capture

Solid waste 

treatment

Technology route Ⅲ: Low carbon route for electric furnaces with all scrap steel

Circulation

Continuous casting Hot rolling Cold rolling Heat treatment & coating

Use

Waste

Steelmaking
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All CISDI products can be offered in separate or package forms. A glance of step-by-step example 

package path to carry out:

What CISDI Can Offer: Suggestions on Implementation

1

A7:Smart Carbon Roadmap

A1:Optimized Energy 

A3:Optimized Logistics

A4:Environmental Emissions

A5:Environmental Water

A6:Environmental Waste

C3:Smart Equipment Application

A2:Efficient Operations

B1-4：3R Blast Furnace 

/AutoARCTM EAF /Rotary 

Hearth Furnace 

/Environmental Renewable 

Energy

C2:Integrated Control Centre

C1:CISDigital Plant

2

3

Clever Carbon Efficient Operations

1

2

A1:Optimized Energy 

A2:Efficient Operations

A3:Optimized Logistics

Digital Manufacturing

1

2

C3:Smart Equipment Application

C2:Integrated Control Centre

C1:CISDigital Plant

C3:Smart Equipment Application

C2:Integrated Control Centre

C1:CISDigital Plant
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Raw 
Material
Management

Environmental
Waste processing

Plant 
logistics

Digitalisation 
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1
5



| 16CISDI  CLEVER CARBON

CISDI CLEVER CARBON … Revolution of hot metal transport





1
8

⚫Reducing Co2 emissions
⚫Improved Blast Furnace performance
⚫Reduced Conveyor length
⚫Reducing over 85% of material loss 
⚫Reducing about 35% manpower
⚫reducing airborne pollution by over 90%
⚫Storage capacity increased by ～2 times
⚫Reducing operation cost by upto 6 $/t-Fe



• Raw Material management. 
• Optimizing and controlling the raw material gives a significant improvement in blast furnace efficiency and 

consequently reduction in Co2 emissions.  In our later presentation we will show our latest low carbon BF technology
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CISDI CLEVER CARBON … Revolution of hot metal transport
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CISDI CLEVER CARBON … Revolution of hot metal transport

70%

STAFF 

OPTIMIZATION

$900,000
ANUAL SAVING OF

LABOR COST

$4.2~6.7 million

COMPREHENSIVE ECONOMIC BENEFIT

0.6-1% 
Co2

Reduction

reduced Energy drop

4.3
Increase

FROM 3.8 TPC 

TURNOVER RATE

$3~5
million

ENERGY SAVE
10~20℃ TEMP. DROP 

DECREASE

0
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CISDI CLEVER CARBON

… Availability of renewable Energy
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CISDI CLEVER CARBON

… Availability of renewable Energy
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CISDI CLEVER CARBON

… Availability of renewable Energy
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CISDI CLEVER CARBON

… Availability of renewable Energy
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CISDI CLEVER CARBON

… Availability of renewable Energy
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CISDI CLEVER CARBON

… Control of renewable Energy
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CISDI CLEVER CARBON … recycling waste

CISDI IGBT EAF Zer0 Dust
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CISDI CLEVER CARBON … recycling waste  - Zer0 Liquid
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CISDI CLEVER CARBON – Monitoring and Control
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CISDI CLEVER CARBON – Monitoring and Control
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CISDI CLEVER CARBON – Monitoring and Control

Over 2000 modules monitor and control the whole plant optimizing the production efficiency of the plant day by day

In terms of Co2 between 300 – 500 kg/t of Co2 have been seen in the plants 
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CISDI has been always devoted in Low-carbon tech development and created mature and 

innovative carbon reduction technologies and equipment

What CISDI Can Offer-B5: CISDI Low-carbon Technology Vault



together we can be clever about Carbon
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