











FL Smidth Private Limited

Calcined Clay: The Future of Green Cement | Practice

Description

Clay is found almost everywhere in the world, making it a natural
solution in regions where a lack of limestone availability drives up

the cost of cement. With the right treatment, clay makes for an
excellent replacement for clinker, and can be easily treated by utilising
equipment that cement plants already have on site, further reducing
investment costs.

The following technologies and processes are involved in creating
calcined cement:

1. Usage of the company's established ET dryer crusher, especially
designed for materials like clay with up to 40% moisture content,

2. Using waste gases from the preheater, the feed material is dried
and crushed in one operation, achieving both the required fineness
and a free moisture content of just 1% by the time the clay enters
the preheater.

3. From the dryer crusher, the material is fed to the 2-stage
preheater/calciner system for calcination. An important aspect of

FLD Smith's Clay Calciner System
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the process is that any fuel could be fired
in the clay calciner, including up to 100%
waste fuels,

The organisation uses the best available
technologies from the cement and mining
industries to optimise clinker substitution
while maintaining cement quality. To further
decarbonise the cement industry, F L Smidth
and a series of leading industry experts have
formed a new partnership called ECoClay to
reduce CO, emission from cement production
by up to 50%. The ECoClay partners aim to
develop and commercialise the technology
needed to replace fossil fuels in the
calcination of clay by fully electrifying the
process. The ECoClay partners expect to be
able to commence construction of the first
full-scale electric clay calcination installation
by the end of 2025,
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UltraTech Cement Limited

Using Artificial Intelligence (Al) to Improve Sustainability
Performance | Sonebhadra district, Uttar Pradesh | Practice

Dalla Cement Works, an integrated unit of UltraTech, in Sonebhadra
district of Uttar Pradesh along with UltraTech's Corporate Digitalisation
Cell, successfully incubated the technology (proof of concept) of
'‘MachineMax' to digitise mining operations. The technology helps
digitalise operations using Al-based activity, wireless sensors and Global
Positioning System (GPS). The technology was initially deployed, for over
two months, on a selected mix of Heavy Earth Moving Machinery (HEMM)
like excavators, drill machines, dozers, tippers, and breakers,

Digitalising its operations enabled UltraTech better monitoring and
assessment of performance of equipment. This also allowed a better
assessment of asset utilisation given that HEMM is a key part of
limestone mining operations.

'‘MachineMax' interactive user interface has helped capture real-
time asset utilisation including on/off time, idle time, idle hotspots
of the HEMM. The technology has provided operational insights like
routes, distance travelled (in kilometers), over-speeding alerts, and
fuel consumption trends essential to monitor the efficiency of HEMM
operators.
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With the help of this
technology, the unit
observed an average
vehicle idling time
of 10% (of the total
active hours).

The technology
adoption in

the minimum
operation has
enabled increased
savings on fuel and
consequently helped
reduce UltraTech's
carbon footprint.

The cost saving due
to reduced usage

of fuel as well as

increased reliability
of HEMM and ’
carbon dioxide (CO,) Y
reduction are bemg I

(N
assessed.

—
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Emerson Electric Company

Utilising IT to Enhance Share of Hydrogen for Green Energy | Solution

Emerson has partnered with the Korea Hydrogen Green Energy Network (KOHYGEN) to help ensure the safety and reliability
of its pioneering hydrogen infrastructure initiative which involves setting up the world's largest hydrogen refuelling station
for commercial vehicles.

The project is an important step towards the reduction of emissions, drive investments in hydrogen and accelerate transition
to a net zero global economy.

Emerson will help KOHYGEN build smart and safe hydrogen refuelling infrastructure by leveraging IT-based integrated
operations, using large capacity, high-efficiency charging systems and most importantly, strengthening design safety
standards.

The Jeonju Pyeonghwa Hydrogen Refueling Station is the first of 35 high-capacity gas and liquid hydrogen refuelling
stations KOHYGEN plans to construct across the Republic of Korea by 2025, The Station has a charging capacity of 300
kilograms per hour, which can fuel up to 15 buses and trucks per hour, or over 100 per day-12 times more than an average
capacity hydrogen station.

Additionally, Emerson and KOHYGEN are collaborating on creating technical standards for future high-capacity commercial
refuelling stations and similar projects.

In line with Emersons ‘Greening of, Greening by, and Greening with' sustainability strategy, the company is working on a
range of hydrogen projects globally, applying their expertise and innovative technologies to scale hydrogen consumption and
make renewable energy a reality. Partnering with KOHYGEN is a critical step forward in diversifying the global energy mix.

In addition to deep domain experience across the hydrogen value chain, Emerson is providing core technologies, including
temperature transmitters, flowmeters, pressure transmitters, programmable logic controllers (PLC) and valves, to deliver the
high level of performance necessary for developing a commercially viable hydrogen charging model that can expand Korea's
domestic hydrogen market and serve as a template in other countries.
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Emerson Electric Company

Demonstrating feasibility of manufacturing hydrogen
fuels by leveraging Emerson'’s digital automation
system (DeltaV)

Emerson and Toyota Australia have collaborated to implement

a commercial-grade hydrogen production, storage and refuelling
plant at Toyota Australia. The project, supported by the Australian
Renewable

Energy Agency (ARENA), adopts Emerson's automation expertise
to provide the control system which will help demonstrate the
technical and economic feasibility of manufacturing hydrogen
fuels, including the use of renewable solar energy.

Toyota Australia will significantly reduce costs by incorporating
a digital automation foundation that can help eliminate data
silos, and make it easier to maintain data on, and report their
sustainability performance.

As low and zero-emission vehicles capture an ever-greater

share of the market, countries around the globe need to expand
access to renewable fuels like hydrogen. For the Toyota Australia
Hydrogen Center, Emerson's advanced DeltaV distributed control
system gathers data from the plant's complex equipment to
monitor production and storage of hydrogen gas and document
and validate the sustainability of operations.




Other Company Initiatives: Road Map for Technology Demonstrators

GAIL (India) Limited

R&D initiatives on development of low carbon technology
is the need of the hour for meeting the sustainable
business goals. In line with this, GAIL is investing

in emerging technologies, for the direct or indirect
conversion of CO2 to valuable chemicals and energy
products that have high potential market and promising
benefits.

Their total expenditure on R&D and Innovation initiatives
in the reporting year of FY 20222 - 23 was INR 180.71,

This included INR 12.39 crore majorly spent on pursuing
collaborative R&D works with various Research Institutes
and INR 168.32 crore expended on carrying out innovation
/developmental initiatives at various GAIL facilities.

Collaborative R&D works are carried out in association
with various academic institutes, Centre of Excellences
(CoE) and CSIR laboratories. These collaborative efforts
are mainly focused on emerging technologies such as
green hydrogen; battery technology; CO2 utilisation
and waste valorisations; process optimization; pipeline
integrity management and development of catalysts.
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Emerson Electric Company

The automation solutions portfolio of the company provides
products and solutions to hydrogen original equipment
manufacturers (OEM) in the UK.

Emerson is supporting Haskel-a global manufacturer of turnkey
hydrogen refuelling stations—with the aim of building 6-10
refuelling stations in one year and with CMB.TECH to help them
develop marine vessels powered by hydrogen.

JSW Steel Limited

Under the R&D initiatives, the organisation has conceptualised
the following projects as pilots:

CCUS (carbon capture, usage, and storage): To capture,
compress, and store CO, for use in steel plants,

Use of 100% hydrogen for DRI (direct reduced iron)
Electrolytic Fe (iron) recovery

Usage of biofuel and ferro coke

Usage of green hydrogen for steel making
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BASF India Limited

BASF's ‘Carbon
Management Research and
Development' programme
focuses on developing
technologies and processes
capable of substantially
reducing CO, emissions.

As part of the programme,
the organisation focuses
on base chemicals that are
responsible for 70% of GHG
emissions in the chemical
industry, and hence forms
an indispensable starting
point for innovations along
the value chain. Further,
electrification and the
creation of new processes
can help produce base
chemicals with almaost zero
emissions.

UltraTech Cement Limited

UltraTech, as part of its R&D measures, has developed premium products that extend the
life of limestone deposits by reducing limestone consumption. These products also help
in saving fossil energy while ensuring low-carbon emission by using industrial waste and
agriculture residue.

Some of the initiatives and technologies that the organisation has invested in are below:

Installation of large-scale WHRS (Waste Heat Recovery System) projects to generate
power by process optimisation during production activities.

Alternative Fuel and Raw Materials (AFR) projects to reduce the usage of fossil fuel and
traditional materials in the production activities for lowering the carbon footprint.

Projects working towards increasing the use of fly ash and other alternative materials in
production activities.

These projects have helped UltraTech to reduce its carbon footprint by utilising alternative
recycled materials, as low C0O2 binders in cement.

Additionally, the company has also invested in increasing its Renewable Energy (RE)
generation capacity and committed to the RE100 by 2050 initiative,

Sterlite Power Transmission Limited
As part of business strategy, Sterlite Power has been focusing on new product

designs for low loss and higher energy transfer that can result in lowering carbon
emission.
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JSW Cement Limited

The R&D effort of JSW Cement, based on the philosophy of circular economy, revolves around developing products and
solutions with slag as a primary material. As part of product diversification strategy, JSW Cement has entered the construction
chemical sector with the launch of a green product range where business operations align with a sustainability vision to
contribute towards a circular economy. The three products within the construction chemical range are:

1) Krysta Leakproof: An integral crystalline waterproofing admix and a capillary waterproofing compound for concrete and
mortar,

2) Duraflor: A high-quality, long-lasting, cementitious-based, non-metallic and non-oxidising concrete floor hardener, free
from organic impurities.

3) ENduroplast/Ready Mix Plaster: A single component water-resistant monolith plastering / rendering mortar made from
slag sand instead of river sand.

Apart from the above-mentioned products, the organisation recently launched another product Screened Slag. This product is
superior to river sand because the river sand/crushed rock fines contain fossils and other irregular particles, such as clay and
silt that affect quality and durability. Screened Slag meets all the requirements of IS: 383-2015. For this, JSW Cement has
allocated required resources in terms of financial, human, and technical resources. Additionally, the company also adopted the
usage of finish-grinding in roller-presses that help them produce high-quality slag cement.

The research and development pillar, initiated under the company's sustainability strategy, is driven at the corporate level,

Under this pillar, the organisation develops products and solutions which are sustainable, low-carbon based, and innovative.
The organisation is committed to engaging with top academia like IITs in India and collaborating with research networks to
commercialise cutting-edge and some disruptive technologies.
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Emerging Practice: Create an Accurate Corporate GHG Inventory

Investing in creating a GHG inventory can provide companies with analytical insights on the footprint of their operations,
automate climate-related disclosures, improve compliance of regulations and help identify emission hotspots.

Developing a robust GHG inventory depends on the organisation, its operational boundary, calculation formula, and KPIs,

Once a robust GHG inventory scope is finalized, collecting data of the reporting emissions becomes necessary, and in this
process, technology can play a crucial role in automating data collection through application programming interfacing (APIs),
robotic process automation, and operational technology (OT) system integration.

Collecting and organising data forms a crucial base for companies to take evidence-based decision making by building more
advanced and predictive model for emissions forecasting that can help identify emission hotspots. Additionally, companies can
make informed decisions on their purchase of goods and services, outbound logistics and the entire long supply chain that will
further drive investment decisions.

Courtesy: SAP SE
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