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Brief on 
International Metals & Metallurgy Summit  
Smart Metallurgy: Digital Transformation and 
Automation  
28 Feb. 2025 

 

 

Delhi Chapter of The Indian Institute of Metals organized first edition of the 
International Metals & Metallurgy Summit, IMMM 2025, on the theme Smart 
Metallurgy: Digital Transformation and Automation, in association with DIIA Event 
Solutions. 

Inaugural session of the summit was graced by Shri L. Pugazhenthy, ED, ILZDA and 
Former President of The Indian Institute of Metals, Prof. Suddhasatwa Basu, FIPI 
Chair Professor, Dept. of Chemical engineering, IIT Delhi, Shri Navneet Singh Gill, 
Managing Director, Yogi JI Digi, and Shri U.K. Vishwakarma, ED, MECON Limited, 
Delhi Office. 
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Shri R.K. Vijayavergia, Chairman, IIM Delhi Chapter welcomed the gathering and 
gave a brief about IIM Delhi Chapter. He emphasized that the volume of data 
which could be collected in metal production and in metallurgical industries has 
increase exponentially, but digitalization systems are enabling us to efficiently 
process the data, make informed decisions and stabilize operations at every stage 
for efficient process control. He opined that the implementation of Digital 
Solutions has been possible through the collaboration between Information 
Technology experts and experienced process and quality control operators and 
experts of metal industry, with useful inputs from academia. Shri L. Pugazhenthy, 
Shri Navneet Singh Gill, Shri U.K. Vishwakarma and Prof. Suddhasatwa Basu, 
enlightened the gathering about the importance of the subject and importance of 
the summit in the present context. It was emphasized that the modern automation 
platform will be able to manage the entire industrial process, with the capabilities 
to integrate input and process control, safety and power management into one 
system. Shri Pugazhenthy also talked about membership of IIM and highlighted 
the need for bringing more metal industry professional as members of IIM. Prof. S. 
Basu said that since Digitalization is in nascent stage in India and AI is creeping in, 
more efforts on R&D in this sector is required. He emphasized that funds/grants to 
be provided by large organizations in Mining and Metal Sector and Government of 
India for this purpose. Shri Naveen Singh Gill, MD, YOGI Ji Digi emphasized that 
equal importance to be given to human inclusion in development of Digital 
Systems along with machine development. 
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Shri Deepak Jain, Vice Chairman, IIM Delhi Chapter presented vote of thanks in the 
inaugural session.  

 

IMMS 2025 summit was attended by 72 delegates from different strata of the 
industry. Inaugural program was followed by three technical sessions viz.  

1. Process Modelling Automation and AI technologies  

2. Digital Transformation  

3. Smart Manufacturing Technologies  
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Distinguished speakers from various industries presented their papers in the three 
technical sessions. There were 10 technical papers from different industry sectors 
including primary steel sector, secondary steel sector, MCX, e-auction and digital 
software solution providers. Most recent innovations, trends, concerns as well as 
practical challenges encountered and possible solutions were deliberated. 
Delegates participated actively during discussions making the summit very 
interesting and useful for the audience. Salient points of deliberations in the 
technical sessions and key recommendations are given below. 

Recommendations 

Technical Session 1 emphasized automation and AI applications in secondary 
steel production. For enhancing Secondary Steel Sector performance through 
Smart Metallurgy: 

 AI-driven smart metallurgy approaches should be explored for energy 
efficiency and waste reduction. 
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 AI-based failure detection systems should be expanded to various plant 
operations to reduce downtime. 

 

 

Technical Session 2 highlighted the critical role of digitalization in improving 
operational efficiency. It is recommended that steel plants implement: 

1. Emphasizing Digital Transformation in the Steel Industry 

 Pre-failure alert systems based on data analytics and video analytics to 
reduce equipment failures. 

 Computer vision-based slab profiling for optimizing yield and 
minimizing defects in the plate mill. 

 Integration of SAP with E-Auctions to streamline procurement and 
optimize costs. 

2. Adoption of Smart Manufacturing Technologies 

3. Leveraging Commodities Derivatives for Risk Management 
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The session on commodities derivatives underscored the importance of risk 
management in price volatility. It was recommended that: 

 Market-based forecasting tools be integrated into financial planning. 

 Steel plants should consider commodity hedging strategies to mitigate 
risks associated with fluctuating raw material costs. 

 

Technical Session 3 showcased advancements in real-time data integration and 
AI-driven decision-making. Key takeaways include: 

 Process Digital Twin Implementation for predictive modelling and real-time 
data analysis. 

 AI-based operator guidance systems to optimize silicon content in hot metal 
from blast furnaces. 

 Global digitalization trends from international experts, highlighting the need 
for technology adoption in Indian steel plants. 



 

 
IIM Delhi Chapter Newsletter            Issue No. 68            March 2025            Page No. 12 

 

IIM DELHI CHAPTER NEWSLETTER 
ISSUE N0.55, FEB. 2 0 2 4  

 

 

 



 

 
IIM Delhi Chapter Newsletter            Issue No. 68            March 2025            Page No. 13 

 

IIM DELHI CHAPTER NEWSLETTER 
ISSUE N0.55, FEB. 2 0 2 4  

Conclusions 

The Summit highlighted the need for digital transformation, AI integration, and 
smart manufacturing in the steel sector. Implementing these recommendations 
will enhance productivity, cost efficiency, and sustainability in steel production. 

The conference was concluded with the vote of thanks by Shri K. R. Krishnakumar, 
Secretary, IIM Delhi Chapter.  

This was the first conference in the IMMS series by IIM Delhi Chapter and it intends 
to organize more conference under the series in future. 

 

ILZDA Conference at Nagpur  

The Delhi Chapter would like to inform the esteemed members that India Lead 
Zinc Development Association (ILZDA) is organising International Conference on 
Galvanizing & Zinc Spraying - Technology, Environment & Markets at Nagpur on 5th 
& 6th May 2025. 
 
The Conference will focus on latest developments in Galvanizing & Zinc spraying in 
respect of technology, current & emerging markets, quality assurance, waste 
minimization and environment protection. The conference will focus on & all types 
of galvanizing: steel sheet, general, tube and wire as well as Zinc spraying.  
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Members may like to participate in the Conference. IIM DC members will be 
treated as Guest Delegates at the ILZDA Conference. (For details please see 
advertisement below)  
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Steel Plant at Keonjhar 

A joint venture between JSW Group and South Korean steel giant POSCO has 
announced to establish a mega steel plant in mineral-rich Keonjhar in Odisha.  

With an initial capacity of 5 MTPA, this greenfield facility promises to drive 
industrial growth, create thousands of jobs, and attract significant Foreign Direct 
Investment (FDI). Two potential sites in Keonjhar—Patna and Taramakanta blocks 
— have been shortlisted for the project. Keonjhar, blessed with rich reserves of 
iron ore, manganese, chromite, and dolomite, is poised to become a key industrial 
hub.  

Green Steel Research Project Receives €1.8m Grant from EU 

A research project to establish decarbonization technologies for the steelmaking 
industry has been awarded a €1.8 million research grant from the European Union 
(EU) via the Research Fund for Coal and Steel (RFCS). 

The programme aims to establish a process for injecting hydrogen using plant 
supplier Primetals Technologies’ Sequence Impulse Process (SIP) technology 
directly into the blast furnace via the shaft. In addition to the grant, contributions 
will be made by each of the research partners, bringing the total project value to 
€3.5 million. 

Building on the available SIP injection technology, as already utilized on a large 
blast furnace at thyssenkrupp Steel Europe’s Schwelgern site in Germany, the 
research aims to simulate that hydrogen can be pulse-injected into the blast 
furnace shaft. 

This project, which will conclude in 2028, brings together a consortium of major 
European players within the iron and steelmaking sector to take the concept from 
laboratory to industrial demonstration. The key technology will be designed and 
provided by thyssenkrupp with furnace integration design and full-scale economic 
evaluation by Primetals Technologies. Analysis and modelling will be conducted by 
the research institutes VDEh-Betriebsforschungsinstitut, which also is the project 
co-ordinator, and K1-MET. thyssenkrupp Steel Europe will provide the industrial 
scale laboratory work fabrications and material burdening capabilities, with steel 
and technology group voestalpine completing the consortium as the hosts for the 
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trial process with helium injection in the shaft to prove the simulations for gas 
distribution to be placed on an operating blast furnace at its works in Linz, Austria. 

Source: Weekly news from Steel Times International, 22 Jan 2025 

Tenova Takes Part in Hydrogen Recovery Research 

In July 2024, the European Union-funded LIFE H2Reuse project launched with the 
goal of significantly enhancing energy efficiency and reducing the environmental 
impact of the bright annealing process in seamless stainless steel and nickel alloy 
tube production. This initiative seeks to develop innovative solutions for hydrogen 
recovery and reuse. It is co-ordinated by DMV (Cogne Group, formerly Mannesman 
Stainless Tubes), a player in precision tube manufacturing, and its partners, 
including Tenova, a developer and provider of sustainable solutions for the green 
transition of the metals industry, with branches in Italy and Germany. 

In the bright annealing process, 100% hydrogen is used in high-temperature 
furnaces to produce high-performance tubes with superior surface quality, 
corrosion resistance, and durability. 

Currently, hydrogen is flared after each production cycle, leading to significant 
waste. The LIFE H2Reuse project aims to address this issue by developing two 
technical solutions: recovering the wasted hydrogen from the annealing process 
and reusing it as fuel in radiant tubes working 100% of hydrogen. This approach 
represents a market-first innovation, as the recovery of atmospheric gas for reuse 
in industrial processes is not yet commercially available. 

While hydrogen burners are already on the market, they remain in a 
developmental phase. 

The LIFE H2Reuse project will focus on enhancing their efficiency and effectiveness 
in real-world industrial environments. The project’s expected outcomes include 
significant reductions in carbon footprint, energy consumption, and resource 
waste, all of which will be rigorously tested to demonstrate their technical, 
environmental, and socio-economic benefits. 

With the support of its key partners, the project’s innovations are expected to have 
far-reaching impacts, particularly in industries using high-hydrogen-content 
atmospheric gas. Among the beneficiaries are roller hearth furnace plants, which 
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could apply the project’s results to reduce their carbon footprint, optimize 
resource use, and lower operating costs. 

Source: Steel Times International January/February 2025 

Blue Hydrogen: A False Hope for Steel Decarbonisation 

Steelmakers considering using “blue hydrogen” to decarbonise production will not 
significantly reduce their emissions, and could find themselves exposed to 
significant risks of being left behind in the decarbonisation race. 

Over the last year, the hype around hydrogen has largely given way to a more 
realistic understanding of its potential future role and production costs. 
Applications have narrowed to a few key areas, including iron and steel, where 
electrification may not be able to decarbonise the sector completely. While green 
hydrogen (produced using renewable energy and electrolysis) has emerged as the 
primary pathway for green steel, its costs remain higher than anticipated. 

As an alternative, a number of countries and corporates are considering “blue 
hydrogen” – produced from fossil gas coupled with carbon capture and storage 
(CCS) technology. Companies like POSCO, thyssenkrupp and Salzgitter have been 
exploring the use of blue hydrogen in ironmaking. Woodside’s involvement in the 
NeoSmelt collaboration (focusing on a low-emissions ironmaking pilot plant) in 
Australia further highlights the future possibility of using fossil-based hydrogen in 
this initiative. Additionally, the German government is advocating for a less strict 
definition of clean hydrogen within the EU, aiming to facilitate the use of blue 
hydrogen for end users. 

However, a range of problems are likely to severely hamper blue hydrogen’s 
potential for decarbonising steel production. Any investment in fossil fuel-based 
hydrogen production risks trapping investors, as they may find themselves 
committed to a long-standing technology likely to become obsolete in the coming 
years. 

One of the primary issues facing blue hydrogen is its reliance on carbon capture. 
Over a period of nearly five decades, CCS has amassed a track record of significant 
underperformance, with projects consistently falling short of achieving their 
targets for capturing carbon dioxide. Capture rates of the operating blue hydrogen 
plants fall well below the 95% often claimed by CCS proponents. 
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Moreover, blue hydrogen’s emissions problem extends beyond carbon dioxide. 
The largest component of fossil gas is methane, emissions of which have a much 
stronger warming effect than CO2. Methane leakage rates of gas production and 
transportation have been significantly underestimated in the reporting of blue 
hydrogen’s total emissions. 

It will be extremely challenging for blue hydrogen to meet the emissions intensity 
targets of key markets such as the US, the EU, Japan and South Korea. Major oil 
and gas companies like Shell and Equinor have abandoned their blue hydrogen 
projects, citing the challenges of meeting the EU’s strict carbon emissions 
regulations and lack of demand. Stricter regulations will come into effect in the 
coming years, making it increasingly difficult for blue hydrogen to attract end-users 
including steelmakers. 

In the direct reduction (DR) ironmaking process, replacing gas with hydrogen 
produced from gas (grey hydrogen) does not lead to a reduction in gas 
consumption or carbon emission. The DR technology provider Tenova has 
emphasised that “… direct use of fossil gas followed by green hydrogen will be the 
efficient and economical approach versus blue hydrogen for carbon reduction.” 

Meanwhile, the cost advantage for blue hydrogen appears likely to be short-lived. 
In some countries well positioned for production, it will be possible to produce 
green hydrogen at a lower cost than blue hydrogen by the end of this decade. 
Meanwhile, blue hydrogen will continue to face challenges from high gas price 
volatility and the costs associated with CCS, which remain stubbornly high. In 
addition, blue hydrogen requires significant upfront investment in production 
facilities, gas infrastructure and carbon capture. In contrast, green hydrogen can 
be developed incrementally due to its modularity, reducing investment risks over 
time. 

In the steel sector, continuing to use fossil fuels poses significant risks, especially 
given the unrealistic expectations of CCS as a means to eliminate emissions. 
Although costs have not declined as fast as forecasts suggested, green hydrogen 
remains the most effective long-term solution for addressing the decarbonisation 
of primary steelmaking. 

 Source: IEEFA Friday week in review, 24 Jan. 2025  
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European Steel Technology Transition in Danger of Slowing but 
Carbon Capture is Not the Answer 

The steel technology transition away from coal has accelerated in recent years, 
with Europe leading the way. However, as 2024 drew to a close, two of Europe’s 
leading steelmakers appeared to be slowing their planned shift to lower emissions 
technology. 

This is partly because the cost of green hydrogen production hasn’t declined as 
fast as over-optimistic forecasts suggested it would. Despite this, investors and 
governments should question any steelmaker suggesting carbon capture and 
storage (CCS) will play a meaningful role in decarbonising steel. 

Transition slowing? 

In November, Thyssenkrupp announced it would cut 11,000 jobs at its steel unit as 
it struggles amid global overcapacity and the resultant increase in cheap steel 
imports from China. Over the past two years, Thyssenkrupp has written down the 
value of its steel unit by €3 billion. 

Thyssenkrupp Steel states that it “remains committed to the green transformation 
and carbon-neutral steel production” and that its under-construction direct 
reduced iron (DRI) plant – which is intended to eventually run on hydrogen – will be 
completed. 

Yet, it seems that the company’s overall DRI ambition has been scaled back. In 
2022, Thyssenkrupp suggested that all four blast furnaces at its Duisburg site 
would be progressively replaced with four DRI plants. Now the 
company states that the first DRI plant will replace two blast furnaces, while 
another may be replaced by an electric arc furnace (EAF) at some point in the 
future. 

Also in November, ArcelorMittal confirmed what had already been rumoured – 
that it is delaying final investment decisions (FID) across its portfolio of 
decarbonisation projects. This includes a number of hydrogen-ready DRI plants 
planned to replace blast furnaces. 

It also seems likely ArcelorMittal will revise down its 2030 emissions intensity 
targets. 
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ArcelorMittal states that it “remains committed to all technologies that offer the 
potential to take steelmaking to near-zero. This includes carbon capture utilisation 
and storage (CCUS), although like green hydrogen, this technology is likely to only 
make a meaningful difference after 2030. It already has one industrial scale CCU 
facility operational at its plant in Gent, Belgium, and a further two pilot projects 
underway in Gent.” 

This “industrial scale” CCU (carbon capture and utilisation) facility is the Steelanol 
project, which captures less than 2% of the Gent plant’s annual emissions. 

The very low capture rate of the Steelanol CCU project helps illustrate why 
steelmakers that are planning or implementing low-carbon technology have 
turned to hydrogen-ready DRI instead of carbon capture. The 2030 pipeline of 
commercial-scale, low-carbon steel capacity is dominated by DRI projects totalling 
almost 100 million tonnes a year (Mtpa). Commercial-scale CCS projects remain 
stuck on 1Mtpa. 

Some of the early hype surrounding green hydrogen is rightfully being questioned. 
In some ways it is unsurprising that steelmakers are rethinking their timetables. 
But in the medium to long term, green hydrogen-based DRI is far more likely to 
reduce steel emissions than CCS. 

Green hydrogen-based DRI will outcompete CCS on performance and cost 

CCS has a poor track record in all sectors where it has been applied with no signs 
of this changing on the horizon as the latest performance results from the world’s 
largest CCS project attest. 

The Gorgon CCS project in Western Australia captures CO2 that is mixed with 
extracted natural gas for storage underground. CO2 injection started in August 
2019 – 3½ years late. 

The plant was approved on the condition that it injected 80% of captured CO2 
underground but its performance is well below this level and getting worse. In 
recent years, it has injected about one-third of captured CO2, and in the most 
recently released performance results, this dropped further to 30%. Any captured 
CO2 not injected is vented into the atmosphere. 

Gorgon isn’t the only flagship CCS project to reveal worsening performance. Oil 
and gas producer Equinor recently admitted the performance of its flagship 
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Sleipner CCS project had been significantly over-reported due to faulty monitoring 
equipment. Advocates of CCS often point to Sleipner as proof of CCS’s technical 
feasibility. In fact, the project further highlights the risks associated with carbon 
capture implementation. 

Low capture rates are often glossed over. The world’s only operational CCS plant 
for steelmaking – the Al Reyadah CCS project in the United Arab Emirates 
(UAE) only captures about 25% of the DRI-based steel plant’s overall emissions. 

For the steel industry, CCS faces the same issues experienced in other sectors with 
the added difficulty that an integrated, coal-based steel plant has several sources 
of carbon emissions. There are still no commercial-scale CCS plants for blast 
furnace-based steelmaking in operation anywhere in the world. 

There is also the high cost of transporting captured carbon, questions over where 
carbon will be stored and uncertainty over the long-term effectiveness of 
underground storage. 

Each carbon storage project faces different geological conditions and issues, 
making it difficult to take any learnings from one project to the next. This limits the 
potential for cost reductions. 

The cost of CCS remains high despite decades of attempted deployment. Green 
hydrogen is expensive but the cost has a much better chance of declining through 
economies of scale and the falling cost of renewable energy. 

Furthermore, installing CCS at steel plants does nothing to tackle methane 
emissions from metallurgical coalmines that supply blast furnace-based steel 
plants. In 2024, the scale of the methane emissions issue has become more 
apparent. In Australia – the world’s largest exporter of metallurgical coal – a new 
online methane emissions tool (Open Methane) was released by the Superpower 
Institute in October. Initial results suggest Australia’s methane emissions may be 
far higher than official figures. 

Source: IEEFA Friday week in review, 24 Jan. 2025  
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 Atmospheric CO2 Rise Now Exceeding IPCC 1.5C Pathways 

The rate at which atmospheric CO2 is increasing is now outpacing the pathways set 
out by the Intergovernmental Panel on Climate Change (IPCC) that limit global 
warming to 1.5C. 

This is what the latest data shows from the Mauna Loa observatory in Hawaii, 
where measurements of CO2 levels in the atmosphere have been collected for 
more than 60 years.  

In 2024, the rise in atmospheric CO2 was one of the fastest on record.  

Emissions of CO2 and other greenhouse gases from human activity have so far 
caused human-caused global warming to reach about 1.3C above pre-industrial 
levels.  

If warming is to be limited to 1.5C, as set out in the Paris Agreement, the build-up 
of CO2 and other greenhouse gases in the atmosphere will need to slow to a halt 
and then go into reverse.  

And, yet, the rise in atmospheric CO2 concentrations is still showing no signs of 
slowing.  

Pathways to 1.5C 

The third working group report of the IPCC’s sixth assessment report (AR6), 
published in 2022, presented a set of seven “illustrative pathways” that highlight 
how different mitigation choices across major economic sectors translate into 
future greenhouse gas emissions and global temperatures. 

In the three most-ambitious pathways, global warming has a 50% chance of either 
staying below 1.5C, or overshooting it by only 0.1C (for up to several decades) 
before then returning to below 1.5C: 

 Shifting pathways (IMP-SP): Illustrates mitigation in the context of a 
broader shift towards sustainable development, including by reducing 
inequality and with a phase-out of fossil fuels. 

 Low demand (IMP-LD): Illustrates a strong emphasis on energy-demand 
reductions, and with a phase-out of fossil fuels. 

 Renewables (IMP-Ren): Illustrates a future with a heavy reliance on 
renewable energy. 
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As the table below shows, the build-up of atmospheric CO2 in these three 
scenarios slows from the 2010s average of 2.41 parts per million per year 
(ppm/year) to 1.33-1.79 ppm/year in the 2020s.  

It then slows still further and goes into reverse either in the 2030s or 2040s – in 
other words, the level of CO2 in the atmosphere actually begins to fall.  

Decade Projected average CO2 rise (ppm/year) in scenarios limiting global 
warming to1.5C 

C1-IMP-LD C1-IMP-REN C1-IMP-SP 
2020s 1.33 1.75 1.79 
2030s -0.14 0.13 0.57 
2040s -0.53 -0.46 -0.7 
2050s -0.65 -0.61 -0.41 
 

Large CO2 rise in 2024 

Yet, not only are atmospheric CO2 concentrations still rising, the rate of rise is 
accelerating.  

The build-up of CO2 in the atmosphere has been monitored at the Mauna Loa 
observatory in Hawaii since 1958.  

 

Monthly CO2 concentrations at Mauna Loa from observations up to 2024 (blue) and the IPCC C1-IMP-SP 
scenario consistent with limiting global warming to 1.5C (light red). Also shown is the Met Office 

forecast for 2025 (red). 


