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From Tata Group to Tata Steel in [IUmuiden

Tata Group

| | | | | | |
Communications Engineering  Services  Materials Energy Consumer Chemicals
&IT products

Tata Steel Group

Tata Steel Tata Steel

Tata Steel
Europe
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_ Strip Products
Strip Products UK Mainland Europe
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Tata Steel in [IUmuiden
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The values of the Tata Group

Integrity

* Fair, honest and transparent

Responsibility

« Personal leadership in health- and safety
* Devotion and ownership
Understanding

« Care, respect and sincerely concern

Excellence

« Highest norms, first time right

« Share, learn and improve continuously
Unity

* Cooperation in the interest of the customer

Tata Steel
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“ the community is not
just another stakeholder
in business but is in fact
' the very purpose of its

| existence”

“Improve the quality of
life of the communities
we serve through
leadership in sectors of
national economic
significance”

Jamsetji Tata, founder Tata Group
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The worldwide businesses of Tata Steel make the effect of
our operations substantial
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Q Steel making operations Q Mining assets & projects Q Distribution and commercial centres including downstream assets
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We’re serving the most demanding markets worldwide in the
most sustainable way

Lifting & excavating Energy & Power Packaging
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... the heart in [Umuiden ...
part of the high tech manufacturing industry...

* High tech integrated steel company

« 9.000 fte’s, incl. 350 researchers (total R&D TSE 600 fte),

* 7,2 million ton steel in 2014 and ambition for 8 million ton
steel

+ Excellent geographic position
* Long history of industrial symbiosis
(blast furnace slag, blast furnace gas delivery)

*  Much attention for the environment

*  From 2004 to 2012 € 800 million
invested.
* Next 5 years € 1 billion.
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High quality and high energy intensive processes give
opportunities to reduce the overall energy consumption




Energy use
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Global GHG emissions
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Carbon is used both for reduction of iron ore and for the
required energy

= “ldeal” reaction:
= 2 Fe,O; +3C + energy => 4Fe + 3CO,

= Blast furnace process:
= 0.50 Fe, O3+ 1.63 C+ 047 O, => 1Fe +0.81 CO, +0.81 CO

= Process quality largely determines CO, emission

= CO, as a result of the reduction cannot be limited -
Carbon
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IUmuiden spends around 135 PJ on energy and produces

nearly 12 million tons of CO2

Consumption of reduction agent plus energy in [IJmuiden represents approximately 4 % of
Dutch consumption

IJmuiden By-products

e — Fuel/heat use
Coal and coke

zas grid

Electricity use
Natural gas ASU
Electricity (/M)
e EApGLiaY
Power plant electricity

Loss

Source: 2013, MoniCA, Group Environment, Hans Kiesewetter
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Tata Steel drive for Carbon Reduction

So how does the steel industry contribute to beat climate

change?

* Replace Carbon input

* Reduce direct emissions
Optimise steel making process

Mariulactiring
Utilise Carbon output

* Improve life cycle performance

* Improve material yield & quality

Riawve mberial -:"‘":"1

1
ﬁ: » Contribute to sustainable solutions

pxtractan I“_ 51':‘, 9@ I r .
+ Maximize use of recycled material | ;:'{ §
E i

« Optimize product recyclability | I|I % ﬁﬁ ??

| ®

. A1 4
* Preserve alloying elements = ﬁ
Rialisa and
remanufacturing

+ Maximize product reusability

D Eyun + Maximize product lifetime
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ULCOS as solution?
ulczs

= For the European steel industry: ULCOS is the answer to climate
change

= For the year 2050:
- Steel production will be double
- But emissions (per tonne) will be reduced by 50%

N3



http://www.google.nl/imgres?imgurl=http://www.davidsoner.com/wp-content/uploads/2010/08/ulcos.jpg&imgrefurl=http://www.davidsoner.com/category/logotypes/&usg=__5il_rgWkRZpmvMPePCQf53fKPWA=&h=400&w=400&sz=15&hl=nl&start=1&zoom=1&um=1&itbs=1&tbnid=ENvfplqQwhdW-M:&tbnh=124&tbnw=124&prev=/images%3Fq%3Dlogo%2Bulcos%26um%3D1%26hl%3Dnl%26sa%3DN%26tbs%3Disch:1
http://www.google.nl/imgres?imgurl=http://www.davidsoner.com/wp-content/uploads/2010/08/ulcos.jpg&imgrefurl=http://www.davidsoner.com/category/logotypes/&usg=__5il_rgWkRZpmvMPePCQf53fKPWA=&h=400&w=400&sz=15&hl=nl&start=1&zoom=1&um=1&itbs=1&tbnid=ENvfplqQwhdW-M:&tbnh=124&tbnw=124&prev=/images%3Fq%3Dlogo%2Bulcos%26um%3D1%26hl%3Dnl%26sa%3DN%26tbs%3Disch:1
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ULCOS in IUJmuiden:
HISARNA — Process innovation

= Anew process that allows the direct use of powdered raw material. No more
coke oven or ore processing required

= Fine coal is injected directly ‘ —
into the smelter iron ore

= |ron ore is melted in the

blast
cyclone reactor

furnace

h '\ A Sinter

= By using pure oxygen, we get
gases without nitrogen

H . . L. . .
= This makes the combination iquid iron

with CO, recovery & storage

(CCS) easier to realise .
Direct use of coal and ore

No coke, sinter and pellet factory required
HISARNA

HISARNA technology will produce 20% less CO, emission in the future, with CCS 80%
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Reduce unnecessary energy consumption, by
good heat insulation, innovative design, hot
connect, start-stop management;

For the remaining energy requirement use
sustainable energy, such as wind, solar,
biomass or geothermal energy;

When renewable energy is not sufficient, make
use of efficient fossil sources, for example, low-
CO, power of an incinerator.

Slide 22




Sustainable developmentin Steel Industry Tata Steel Slide 23

Over the last 28 years the energy efficiency at Tata Steel in
IUmuiden has improved by 32%
. - L
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=

1989 1999 2005 2010 2015 2017

Set targets — Actual — World class

= |n 2017 an energy reduction of 0.4 % has been achieved, equal to 2016.
= |ncremental energy efficiency savings become increasingly difficult, step changes are needed for
substantial energy efficiency improvements.
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Internship or thesis priorities

*DoH 1 projecten

*Smart metering, how to make use for the energy benefit

*CCU (ammonia, formic acid, kerosene, ...)

*Advanced analytics on energy subjects

*DC to succeed AC

*Electrification

*Flexibilty in electricity supply and demand. Demand forecast and energy performance analysis- real time
including process data

+ldentify opportunities for sensor implementation

Industrial internet of things — automated start-stop management

*Smart grids

*Cracking? of natural gas by means of high temperature waste heat from slag

*How to use waste heat for MEA recirculation

*How to supply heat to the CCU plant

*How will the legislation about heat develop?

Start-stop CPR

*Develop a system to produce electricity from COG by means of SOFC (Solid Oxide Fuel Cells)

Applications: gerard.jagers@tatasteeleurope.com
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... Residual heat ...

The heatloop of steel is comparable with a heavy stage in the
Tour de France with peaks and valleys

Col de Blast furnace
2200° C

Col de Cokeplant - Col de Hot Strip Mill
1000° C '

A Col de Steelplant1200 c

1500° C

Raw materials Iron Steel Strip mill
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One third of the available residual heat is used for own
purpose, which leads to mayor CO,-reduction

100% 35%

10%

Total Re-use Available Hard to capture!

Source: Residual heat projects CORUS (Kiesewetter & Hoeben)

T With current means of technology and sufficient economic value



TATA STEEL

Together we make the difference
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