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STEEL AND ECONOMIC DEVELOPMENT
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FIGURE 2- 1 STEEL INDUSTRY IMPACT
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FIG. 2-3 NARROW MEASURE OF STEEL’S GLOBAL “VALUE CHAIN”
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FIG.2 -4 BROAD MEASURE OF STEEL’S GLOBAL “VALUE CHAIN”
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FIG 2-5 INDIAN STEEL SECTORWISE SHARE %
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FIGURE 2-6 STEEL INDUSTRY REACH AND IMPACT AREAS
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FIG 2-7 INDIAN STEEL DEMAND 2030-31 (MTPY)
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Chapter 3
STEEL INDUSTRY PERSPECTIVE
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FIG 3-1 GLOBAL STEEL PRODUCTION 2005-2024 (Million Ton)
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FIGURE 3-3 WORLD STEEL THROUGH AGES
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FIGURE 3-5 WORLD STEEL GROWTH RATES
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FIGURE 3-6 WORLD STEEL DECADAL GROWTH RATES
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FIGURE 3-7 INDIA SHARE IN GLOBAL STEEL
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FIGURE 3-9 GLOBAL STEEL PRODUCTION & REGIONWISE 2023
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FIGURE 3-11 INDIAN STEEL JOURNEY 1875
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FIGURE 3-13 PROCESS SHARES IN INDIAN STEEL PRODUCTION
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Chapter 4
SUSTAINABILITY REQUIREMENTS
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FIGURE 4-1 WORLD POPULATION (2022)
TOP 10 COUNTRIES

1,44,84,71,400
1,40,66,31,776

R 127,91,34,505
_22,94,88,994
21,67,46,934

21,53,53,593
16,78,85,689

14,58,05,947
. 13,15,62,772

sChina ®india =USA »Indonesia = Pakistan = Nigeria m Brazil = Bangladesh = Russia = Mexico = World

FIGURE 4-2 POPULATION DENSITIES Nos/km2

67 149

1,138 _

= China =India =USA Indonesia = Pakistan = Nigeria = Brazil =Bangladesh =Russia = Mexico

(18]



FIGURE 4-3 STEEL INDUSTRY SUSTAINABILITY ELEMENTS
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FIG 4-5 DIVERSE PROPERTIES OF STEEL
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FIG-4-7 WORLD STEEL SUSTAINABILITY INITIATIVES
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FIGURE 4-9 STEEL INDUSTRY SUSTAINABILITY
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FIG4-11 UNSG GOALS & THOSE RELEVANT TO STEEL INDUSTRY
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FIGURE 5-1 CIRCULAR ECONOMY AT WORK
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FIG 5-3 CIRCULAR ECONOMY PRINCIPLES
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FIG 5-5 CIRCULAR ECONOMY ARMS & ROLES
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FIGURE 5-7 CIRCULAR ECONOMY LOOPS
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FIG 5-9 CE IMPACTS STEEL DEMAND VIA MULTIPLE CHANNELS
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FIG-5- 10 CIRCULAR ECONOMY BENEFITS
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FIGURE 5- 11 STEEL THE PERMANENT MATERIAL IN CIRCULAR ECONOMY
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FIG-5-13 CIRCULAR ECONOMY AND STEEL INDUSTRY 4 R’s
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FIG-5-15 CE AND STEEL INDUSTRY 4 R’s REUSE

Benefits of Reuse
Reduction In Use of virgin resources

Raw Materials
Savings

CO2 Emission
Reduction

Housing
Cargo Containers
Rail tracks

“r

Energy

Employment i Saving

Maintenance
techniques

FIG-5-16 CE AND STEEL INDUSTRY 4 R’s REMANUFACTURE
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FIG-5-17 CE AND STEEL INDUSTRY 4 R’s RECYCLING
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FIG 5-18 SLAG RECOVERY RATES
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FIG 5-19 USES OF RECOVERED SLAG
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Chapter 6
LIFE CYCLE PERSPECTIVE
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FIG 6-1 STEEL AND LIFE CYCLE
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FIG-6-3 STEEL LIFE CYCLE

STEEL PRODUCTION
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FIG 6- 5 AUTO COMPONENT PRODUCTION
GHG EMISSIONS WITH DIFFERENT MATERIALS
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Chapter 7
STATUS OF STEEL TECHNOLOGIES &
PROCESSES
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FIG 7-1 STEELMAKING PROCESS ROUTES
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FIGURE 7-3 GLOBAL BF CAPACITY STATUS
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FIGURE 7-5 GLOBAL DRI PRODUCTION
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TABLE 7-7 BOF SHARE IN GLOBAL STEEL PRODUCTION
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FIG 7-8 STEEL MAKING DEVELOPMENTS CHRONOLOGY

1965
—p-
1980

ﬁ




FIG 7-9 MULTI-REFINING PROCESSES
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FIG 7-10 EAF PERFORMANCE IMPROVEMENTS
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FIGURE 7-11 EAF ENERGY INPUT-OUTPUT
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FIGURE 7-13 FUTURE EAF FEATURES
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FIG 7-14 SECONDARY STEELMAKING PROCESS OPTIONS
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FIGURE 7-15 COMPACT STRIP PRODUCTION (CSP) CONVENTIONAL

QIEL.:"
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FIGURE 7- 16 CSP FLEX
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FIGURE 7-17 QUALITY STRIP PRODUCTION (QSP)
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FIGURE 7-18 QSP DUE
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FIGURE 7-19 IN-LINE STRIP PRODUCTION (ISP)
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FIGURE 7- 20 ARVEDI ESP
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FIGURE 7-21 STEEL PRODUCT-UPGRADES TO U/AHSS
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Chapter 8
STEEL AND ENERGY USE
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FIG 8-1 ENERGY SOURCES IN STEEL PRODUCTION
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FIG 8-3 PROCESS STAGE-WISE ENERGY INTENSITIES
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Fig 8-5 DR-EAF STAGEWISE ENERGY SHARE %
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FIG 8-7 STEEL INDUSTRY REDUCTION IN ENERGY USE
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WHR AREAS

FIG 8- 9 WH RECOVERY POTENTIAL AREAS IN STEEL PLANTS
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FIG 8-11 IMPACT OF METALLICS ON ENERGY CONSUMPTION FOR

STEELMAKING (KWh/tlS)
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Chapter 9
STEEL AND ENVIRONMENT
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FIG9-1 STEEL INDUSTRY ENVIRONMENTAL CONTROL JOURNEY
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FIGURE 9-2 WASTE ARISINGS IN COKE MAKING
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FIGURE 9-3 WASTE ARISINGS IN SINTERING
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FIGURE 9-4 WASTE ARISINGS IN BF IRONMAKING
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FIGURE 9-5 WASTE ARISINGS IN BOF STEELMAKING

Solid Waste
Typical

FIGURE 9-6 WASTE ARISINGS IN EAF STEELMAKING

Solid Waste
Typical
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FIGURE 9-7 WASTE ARISINGS IN STEEL PROCESSING

Solid Waste Ericeic Liquid Waste
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FIG 9-8§ WASTE ARISINGS IN INTEGRATED STEEL PRODUCTION




FIG 9-9 WASTE ARISINGS IN EAF BASED STEEL PRODUCTION

Solid Waste
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FIG 9-10 CO2 EMISSION'S SHARE IN BF-BOF ROUTE %
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FIG 9-11 CO2 EMISSION'S SHARE IN DRI-EAF ROUTE %
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FIGURE 9-13 PROCESS DEVELOPMENTS AND ENV IMPACTS
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FIGURE 9-15 ECO PRODUCTS AND ENV IMPACTS
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FIG 9-17 SOLID WASTES GENERATED IN STEELMAKING
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Chapter 10
EMERGING TECHNOLOGIES
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FIGURE 10-1 PROMISING HOT METAL TECHNOLOGIES
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FIGURE 10-2 PROMISING DR TECHNOLOGIES
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FIG 10- 3 EMERGING TECHNOLOGIES TRL STATUS INDICATIVE (2020-2050)
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FIG 10-5 EMERGING TECHNOLOGIES PROJECTS IN STEEL INDUSTRY
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Chapter 11
DECARBONISATION AND INDIAN STEEL
INDUSTRY
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FIGURE 11-1 INDUSTRY ACTIONS ON CLIMATE IMPACT REDUCTION
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FIGURE 11-3 CO; EMISSION TREND IN STEELMAKING
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FIGURE 11-5 PROCESS ROUTE/METALLICS WISE CO2 Typical kg/t steel
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FIGURE 11-7 IMPACT OF NNC_INLINE ROLLING ON CO2 EMISSIONS
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FIGURE 11-9 TECHNOLOGY PATHWAYS FOR CARBON REDUCTION IN STEEL
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FIGURE 11-10 DECARBONISATION PROJECTS IN STEEL INDUSTRY
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FIGURE 11-11 STEEL NET-ZERO ACTIONS & TECHNOLOGY STATUS

RS Technology Status
Optimistic 2025 2030 2040 2050
Potential

o

o

g

=

°

g

£

@

o
s
£ -
Lo
28 —
= o
s
-]
2
g& —
o

FIGURE 11- 12 AVENUES FOR DECARBONISATION INDIAN CONTEXT
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FIGURE 11- 13 INDIAN STEEL DECARBONISATION INTEGRATED APPROACH
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FIGURE 11-14 POTENTIAL EOL SCRAP AVAILABILITY BY 2050
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FIGURE 11-15 IMPACT OF CIRCULARITY ON STEEL DEMAND AND PROCESS
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FIGURE 11- 17 GLOBAL STEEL PROCESS SHARES AS PER IEA SDS
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FIGURE 11- 18 SUSTAINABLE CARBON TARGETS AS PER IEA SDS
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FIGURE 11-19 INDIAN STEEL PROCESS ROUTE TRANSITION (MTPY)
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CO2 Intensity tftcs

FIGURE 11-21 INDIA PROCESS ROUTE TRANSITION &
CO2 INTENSITY (tCO2/tcs)
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FIGURE 11-22 INDIA PROCESS SHARES(%) AS PER PROPOSED TRANSITION
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FIGURE 11- 23 STEEL INDUSTRY STAKE HOLDERS
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Chapter 12
SUSTAINABLE STEELPLANTS- INDIA
CONTEXT
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FIGURE 12-1 ASPIRATIONAL INDIAN PROCESS SHARES WITH DEMAND
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FIGURE 12-2 INDIAN STEEL ASPIRATIONAL CARBON INTENSITY
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FIGURE 12-3 CO2 IMPACT OF HIGH C DRI USE IN BF
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FIGURE 12-4 IMPACT OF HIGH C DRI USE ON CO2 IN EAF
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FIGURE 12-5 TARGET CARBON INTENSITIES
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Chapter 13
EXTERNAL FACTORS GOVERNING
SUSTAINABILITY
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FIGURE 13-1 STEEL INDUSTRY STAKEHOLDER ROLES
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