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.l Sustainable steel

jan

Omschrijving

Maast de nieuwjaarsreceptie wan de regio Alkmaar een voordracht over de toekomst wan de staalindustrie na het
Klimaatverdrag van Farijs.

Bij het reductieproces wvan ijzererts tot ruwijzer is koolstof vooralsnog onvermijdelijk. Hierbi) komt dan ook CO2 vrij.
Onder de titel 'sustainable steel' invioed van de global warming op de staalindustrie behandeld worden,

Spreker(s)

Hans Kiesewetter, Group Environment Tata Steel
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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

Thailand Europe

NatSteel

India

|
- Strip Products Long Products
Strip Products UK Mainland Europe

Asia

Tata Steel in IUmuiden
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. Kooksfabriek 1

. Kooksfabriek 2

. Sinterfabriek

. Pelletfabriek

. Grondstoffenlogistiek
. Hoogovens

. Oxystaalfabriek

. Gietwalsinstallatie

. Warmbandwalserij

. Koudbandwalserij

. Dompelverzinklijn

. Verflijn

. Vertinnerij

. Kantoor Hoogovens/EVB
. Hoofdkantoor 1
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Tata Steel in IUmuiden: high-quality processes...........
TS IJmuiden maakt hoge kwaliteit warmgewals, koudgewalst en bekleed staal
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Mahrsl gas Coal Caal

Energie stromen

Gae Undarfring

ok 1o epon

= Kolen en aardgas

= Stroom

= Eigen restgassen

= Kooksgas

= Hoogovengas

= Oxygas
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Gebruik van energie
lJmuiden By-products
Fuel/heat use
Steam
Coal and coke
Boiler <
Gas grid Electricity use
Flare
ASU
Electricity (O,/MN)
Exported
Power plant electricity

Loss
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The key item about sustainability:

Worldsteel:

= Sustainability, or sustainable development, is aimed at improving the quality of
life for everyone, now and for generations to come. It encompasses
environmental, economic and social dimensions, as well as the concept of
stewardship, the responsible management of resource use.
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Milieuproblemen met (gebruik van) staal?

= Niet met staal zelf...

= Coatings?
= Zink...
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Het enige potentiele probleem met staal: radioactiviteit

= Sept 2009: “Bij het schrootverwerkende
bedrijf Jewometaal in de Botlek is 10 gram
hoogverrijkt uranium aangetroffen tussen
roestvaststaal-afval uit Sint-Petersburg in
Rusland.”

= July 2009: “17 juli werd bij de firma KMR Stainless BV (KMR) in
Dordrecht eveneens radioactief afval aangetroffen in staalschroot”

= March 2009 “... roestvaststaalschroot (draaisels) .... die verontreinigd
blijkt te zijn met het radioactieve nuclide kobalt 60. De herkomst ...., via
de haven in Antwerpen .. Turkije ... kunnen herleiden tot in India.
....de douane ...verscherpte controle.., naar aanleiding van het
onderscheppen van een lading lederen handtassen met kobalt 60
besmette gespen uit India eind 2006.”
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The radioactive incident of ACINEROX in Spain (1998)

= At the end of May of 1998 a caesium-137 source
was melted accidentally in one of the stainless

steel production plant furnaces of the company
ACERINOX in Cadiz (Spain).

= Decontamination took 5 months, and
50.000 man.hours were necessary to perform the
whole work (20 % corresponding to radiological
protection activities).

= Approximately 2000 tons of low level activity
wastes were produced in the decontamination
operation

J.T. Ruiz, J.M. Campayo (LAINSA)
European ALARA Newsletter — Issue 8

Bij Tata Steel gaat elke vrachtwagen met schrot door de scanner!
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Milieuproblemen met staalproductie?

= Locale problemen:
= Stof
= Geluid
= Geur

= Lichtvervuiling

= Regionale verontreiniging: Dioxines, SO,, NO...... en nog 55 andere
stoffen.

= http://www.emissieregistratie.nl/ voor een overzicht

= Volle aandacht van het management
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llva Taranto: het kan ook anders.....
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3
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Uncertain Future for Polluting llva Steel Plant

The lva steelworks in Taranto where layers of the black and red dust cover every
pavement and lung cancer mortality rates are 30% above the ltalian average.
Photograph: Maric LaportalAFP/Getty Images
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Afval in de staalindustrie: “Reduce, reuse and recycle”

Hergebruik/recycling

= (deels extern, bv onttinnen)

Verkocht als grondstof most

favoured
option

prevention

= Hoogovenslak
voor cementproductie

Stort

minimisation

reuse

recycling

east energy recovery

favoured
aption

disposal

Niet al het afval is zichtbaar..
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Klimaatverandering

= is een meer dan alleen “een graadje warmer”

= wordt voornamelijk veroorzaak door CO,- emissie door de mens (en
enkele andere gassen)

= wordt gedeeltelijk (maar helaas tijdelijk) gedempt door andere
luchtvervuiling (aerosolen)

= en heeft een naar en vervelend tweelingbroertje: verzuring van
oceanen en zee.
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IPCC ARS: “Climate change: The Physical Science Basis”

= Temperatuur krijgt de meeste aandacht

= Maar ook natter of droger gaat optreden!
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Climate change: Impacts, Adaptation and Vulnerability

= Impact van verandering op ecologische systemen en samenlevingen

= Een veranderend
klimaat geeft
extra stress

4°C above preindustrial

2°C above preindustrial

Recent (1986 - 2005)

Preindustrial

Unique &  Extreme  Distribution  Global Large-scale
threatened  weather of impacts  aggregate singular
systems events impacts events

Level of risk
Meutral Moderate
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Opties voor beperken van klimaatverandering:

Industries

Opties
Kosten
Textile - -
Pulp and Paper - WS
Integrated Steal Plant _ _
Chemical -
Cement . B .
Aluminium _
0 20 40 60 80 100

Shares of Cost Categories of All Measures Adopted [%]

0-20 (USD,,/1€0,) 60-80 (USD,, /tCO,)
M 2040 (usD,, jico,) [ 80-100 (USD,,, /tCO,)
B s0-60(usD, jico) [ Above 100 (USD, /tCO )

The Ultra-Low CO,
Steelmaking (ULCOS)
programme has identified four
production routes for further
development: top-gas
recycling applied to blast
furnaces, Hlsarna (a smelt
reduction technology),
advanced direct reduction, and
electrolysis. The first three of
these routes would require
CCS...
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Verzuring van zeeén en oceanen

(a) Global ocean surface pH
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Geen pauze....

January-October Mean Surface Temperature Anomaly (“C)
2015, warmest of 136 years 0.82

2014, 2™ warmest

2010, T warmest 073

Meonthly Mean Global Land-Ocean Temperature Index (°C)
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Per oktober 2015 nieuw kleurtje
toegevoegd aan de schaal.

Jaaroverzicht Nasa/Gis morgen
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Global GHG emissions

WorLD GHG EmissioNns FLow CHART

2010 Total emission worldwide (2010)

48 629

Source” GCGreenhouse gas

Industry
29%

Natural Gas
19%

N — =
Agriculture

Land Use
Change
15%
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CO, Emissie handel

Europees systeem

Goede infographics van de Nederlandse Emissieautoriteit

Gratis emissierechten voor I[Jmuiden...
.... maar niet voldoende

Enkele miljoenen aan kosten zonder baten

= Doorberekenen in de prijs van staal zit er niet in.. (China dumpt nu al onder
de kostprijs)
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Protectionisme, behalve in Europa...

USA - ‘Buy American’
and import licences

discipline

Europe— Very limited steel import
duties and strictly enforced subsidy

Slide 38
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Russia — Temporary increase
import tariffs

Cher

Morocco — Import

Kazachstan— Import duties

i

=

e, T ™

g ] R
P = Turkey -

- s

. Increase import tarifs and trade-
t<] related measures Turkish Steel Action Plan

T,

Mexico — Increase import

tariits

Columbia - Labelling
and certification scheme

1

AT

guties FrN RS
Egypt — Increase
import tariffs

Saudi Arabia- ‘Buy
Saudi’ for steel and
increase of import tariffs

!

Taiwan — Product
Certification Schem

Pt

ri )

St

Algeria — Franchise
control system

India — Increase
import tariffs and
mandatory

Brazil — import duties

i

7

Argentina — import licenses and reference

prices

Source: OECD, WTO

.

certification national

China — VAT export, subsidies
and FDI prohibition (foreign
control taking)

= kY st

Iran — ‘Buy Iranian
steel’

Thailand — Mandatory
certification national standards

_,.Lp’

Fir |

standards

Indonesia - Mandatory certification national

Malaysia - Mandatory certification national

standar

Vietnam — Increase import tariffs
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Emissiehandel straks niet meer alleen Europa.
Locations of Existing, Emerging & Considered Carbon Pricing Instruments

ALBERTA MAMNITOBA MNORWAY FIMLAMD
SWEDEN

I-:Ll - KAZAKHSTAN REBUBLIC . .
BRITISH OF KOREA o e KBRS
COLUMBIA i % DEMMARK | =l : \
WASHINGTON IRELANDS, g | g JAPAN .
X CIUEBEC E | e | |
OREGON RANGE IS .
CALIFDRNIA 1Y YR . ‘} | BEUING KYOTO ‘ \
| " TURKEY | TIANIIN bl
. SWITZERLAND : '& iyt
MEXICO E o
HUBEI |
THAILAND
CHONG- { /
QING /
——— GUANGDONG
BRAZIL S/
““ ’
NID DE JA-H EIFI'O AUSTH.I“.LI#. e L -____.a-' ”
SAD PAULD — -
NEW
CHILE
SOUTH AFRICA ZE‘ﬁjﬁND
. ETS implemanied or scheduled lor implameniation . Cerbon tax implemented or schedulad, ETS wunder consstierabion
- Carbon fax implemanted or scheduled for mplementafson . ETS and carbon tax implemented or scheduled

@ ETS or carbon tax under considesation o
Source: State and Trends of Carbon Pricing 2014

Maar regelgeving, kosten en staats steun zullen verschillen
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The Guardian

“Keep it in the ground”

These energy companies hold humanity’s future in
their pockets

But where we put our money makes us all complicit
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Sustainable steel

The steel flow..

Reduction Casting

Continuous
casting (slab)

Steelmaking

Oxygen
Blast fumace hlown fumace

Tata Steel Slide 48

Rolling / Forming Fabrication End-use products

Hot Cold
strip mill | rolling mill

ald rolled coil

= Sty / 'l' o, M' lio
samlaze i ‘#‘/} --\} -_':-,-Hi‘,[lt.l

. Infrastnicture

Struciura

. Reinforcing ha LA 1
[ 9 -
_ Wirerod| A7 4.0 A —

Forming scrap

_Fabricafion scrap

Global demand in 2008
for steel products
= 1,040 million tonnes
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World steel production

(min ton / year)

3000 Worldsteel statistics Mton
Total steel: 1670
2500 Total pig pron: (1185 *95% Fe) 1125
so from scrap: 545
2000

1500

+ Ore based

1000

500

[ Scrap based

0 f T . T T

|
1950 1970 : 1990 2010

2030 2050
< 40 years
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World steel production
(min ton / year)

PwC,
3000 14-3-2011

projection EIA, unofficial
(spreadsheet from John Newman
probably updated last time in 2007)

McKinsey
Nov-2011

2500

Margriet Nip, \l\\\
Lunchlezing 26 maart 2007
3 7\
2000 L o

projection EIA report in 2009
(85 - 122% above 2006)

projection by EuroStrategy
Consultants, (March 2008)
".... to exceed 2bn tonnes/year of

1500
/ A

1000 X~
IPCC projection, (1121-1163)
(AR4, WGIII, Chapter 7, 2007)

500 based on a report written in 2002
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Gewoon energie besparing?

= Meerjarenafspraak met de overheid:
2005-2030: -2% per jaar

YmGreen’

= Energy Efficiency programma in IUmuiden

= Energiescans, pompen, ventilatoren, verlichting

= Deels energiebesparing “buiten de poort” door betere
producten.

= Advanced high-strength steel
(sterker en lichter)

—» [l Uitra High Strength Steel ., 1 1% ﬁ.—_&_ﬂjc-

auto’s 2,800 WP
—p [l Exira High Strength Steel
gebouwen (3801a,<00 e -
[7] Wery High Strength Steel

(E80=a, <380 MPa)
[l High Strength Steel

(1800, <280 MPa)
[ Mild Steel

(2,180 MPa}

B .ﬂ.luﬁu{uum



Sustainable steel Tata Steel Slide 52

ULCOS als oplossing?

= Onderzoeks project naar CO,-emissie vermindering, Samenwerking
van de Euopese staalindustrie

= Doelstelling voor 2050:
De productie zal verdubbelen..

Maar Ulcos moet zorgen voor een halvering van de emissie per ton
staal
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Sustainable steel Tata Steel

Baseline Blast Furnace route

18,83 GJ/t,pc

12.5 kWh

24 MJ

195 kg

Natural Gas

ulces
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53 verschillende configuraties...
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Tata Steel

Sustainable steel

..met verschillen in energiegebruik....

[109 JO 1 /D uondwnsuod A31ouyg

0UIYIY SO.

ulces
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... en forse potentiele daling in CO,

Hydrogen
Prereduction

| 5 g/kWh - dedicated nuclear electricity

Plasma
BF

TGRBF variants

In combinatie met CO,-arme stroom en veelal CCS
ulces
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ULCOS - BF

Gas cleaning Export gas

CO, scrubber

— CO,

Y

Gas heater
-—
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Electrolysis — ULCOWIN

* Iron sample uLcow, maizeres)y  *Laboratory Pilot uLcowin, Maizeres)

ulces



Sustainable steel Tata Steel Slide 59

HISARNA — totaal nieuw proces

= Een nieuw proces dat gebruik maakt van fijngemalen grondstoffen. Geen
kooksfabriek, sinterfabirek of pelletfabriek
Sinter

£ 5 =~ f i

N Pellets

= |Jzererts wordt gesmolten in

blast
een cycloon reactor

furnace
1

= Poeder coal wordt direct in de

reactor geinjecteerd ijzererts

= Door gebruik van zuivere
zuurstof geen stikstof in de

restgasen Vioeibaar ijzer

= Hierdoor goede combinatie
mogelijk met CO, capture &
storage (CCS)

HISARNA

HISARNA technology will produce 20% less CO2 emission, in the future with CCS 80%
ulces
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Hisarna process

Off gas duct

%

—

Smelting Reductior
Vessel ——

Slag and metal

drain T

Melting cyclone

Incinerator

< | for start up
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Slag tap

Metal tap
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Maar een stabilisatie van emissies is niet genoeg

4
Ensemble Range:
] 90%
- 85%
4 I Elﬂ"-'ﬁn
; 68% Constant Emissions
o) 50%
< |
=
g |
o
=
[(H] i "
o Zero Emissions
=
B 1
=
)
2 B—
0]
Or Constant Forcing
1950 2000 2050 2100

Year



EUROFER

The European Steel Association

]
Source: BCG/VDEh

Efficient fossil-fuel PPs

Offshore wind power

|5§E§F¥Y Other renewables’

Efficient transformers
Efficient e-motors

Weight reduction - cars
TRAFFIC
Weight reduction - trucks

HOUSEHOLD / :
INDUSTRY Combined heat / power 496 )

T L

L T
50 100 200 O 5 10

Mt CO2/ yr. Mt CO: / yr.
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Sustainable steel

= Staal:
= Blijft nodig

= Kan bijdragen aan duurzame
samenleving
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Tata Steel

Andere meningen, andere materialen (1)

Sainsburys

“Sainsbury's has stopped stocking tinned tomatoes as
part of its drive to become more eco-friendly.”

Slide 65

“It will also reduce
carbon emissions by
156 tons a year and
may herald the use of
far more recyclable
cartons than traditional
metal tins in the
future.”

1 -.|||.-||.||||l|l.|-.|'||.|'.|.

e

Source: CO, workshop, Roger Steens
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Andere meningen, andere materialen (2)

Carbon Fibre: Super Light, Super Strong

When it comes to lightweight vehicle materials, CFRP is obviously the best
choice. Itis extremely strong and light: as strong as steel, but around 50% lighter.
{In comparison, aluminium is 30% lighter).

The Life Module of BhW i vehicles is constructed exclusively from CFRP. As such the cars
combine a longer range with typical BWW driving performance and optimum safety.
Moreover CFRP is extremely rust and corrosion-resistant, which gives it a far longer
lifespan than conwventional steel structures, for example.

Source: CO, workshop, Roger Steens
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Andere meningen, andere materialen (3)

Using wood instead of metal

Ramsey will be our ninth timber-framed store. Using timber instead of steel
significantly cuts the carbon associated with building the store.

Feiten? Of onderbuikgevoel?
Een blijvende strijd voor juiste
evaluatie.

Source: CO, workshop, Roger Steens
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