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Overview

Decades of growth

The newest smelters in the Middle East are at the
forefront of modern aluminium production and
represent the latest steps in the evolution of a
MENA industry that has been expanding for

L0 years, writes Richard Barrett

Fresh observers of the big new smelters now
running at full capacity for Emirates
Aluminium (Emal) in Abu Dhabi and Qatar
Aluminium (Qatalum) - as well as the rapid
progress being made on building a new
integrated aluminium complex for the
Ma'aden—-Alcoa jointventure in Saudi Arabia
- might be forgiven for thinking that the
primary aluminium smelting industry in the
Middle East and North Africa (MENA) is new in
itself. They would be wrong, of course, since
smelters such as Dubai Aluminium's (Dubal's)
and Egyptalum’s, have been runningsince
the 1970s. This year Aluminium Bahrain (Alba)
celebrates 40 years since it produced its first
metal in1971.

Technology, capacity and strategy have all
changed significantly over the four
intervening decades. Alba's initial capacity
was 120,000 tpy. It now stands at nearly
900,000 tpy and, if its expansion plans being
studied are approved, that figure could rise to
1.4 million tpy. By contrast, Qatalum’s initial
full smelter capacity, reached recently, is
585,000 tpy, Emal's completed phase1is
750,000 tpy, and Ma'aden’s joint venture with
Alcoa will have a 740,000 tpy smelter (see
page7).

New potlines added step-by-step to
expand the region's long-established
smelters have seen ever higher currents used
— 420 kA for Dubal's latest DX+ technology for
example —to increase productivity and
efficiency. The newest smelters coming on
stream over the past few years have become
showcases for the latest technologies used at
every stage of primary aluminium production,
including raw material handling, anode
production, potline automation, emission
and energy control, and casting (see page 17).

The original core spirit of looking to achieve
industrial diversification, built on oil & gas
revenues, lives on, together with the goal of
providing employment for local people at the
smelters — ‘Emiratisation’ or ‘Omanisation’
remain active terms in their respective nations
for example — and in clusters of downstream
businesses using the nearest smelter's

ago, Dubal has expanded in multiple steps
to a capacity exceeding 1 million tpy today

output, which is sometimes delivered as
liquid metal. Direct employment at each
smelter typically exceeds 1,000 people, while
associated industries downstream (see page
13) employ hundreds more.

Beyond their local strategies, MENA's
smelters have taken on international
importance, with an output collectively
contributing close to 10% of global

DUBAL

China's, the importance of Arab aluminium
smelters as exporters from aluminium
production thatincreasingly exceeds national
demand is second to none.

0fthe primary aluminium produced in the
region lastyear, around 40% was used for
production downstream. Metal Bulletin
Research (MBR) forecasts that by 2020 surplus
production will exceed &4 million tpy — mostly
arising from GCC countries, which already
accounted for over 80% of MENA primary
aluminium production and capacity last year
(see piecharts). While still significant, the rate
of growth forecast for aluminium extrusion
capacity and production in MENA countries
over the period is far more modest (see table).

Hydro president and ceo Svein Richard
Brandtzaeg told Metal Bulletin last month that
the ramp-up of the Qatalum plantin Qatar
has helped to give his company, which has a
50% share in the smelter, the opportunity to
become a truly global aluminium supplier.
"The two main products are foundry alloys
and ingots, and in both categories we see
positive demand developmentin North
America and Asia," he said. “Qatalum will be
used to expand our footprintin both
markets."

Symbiotic relationships continue to develop
between international aluminium majors
and regional companies, such as Hydro's
share of Qatalum with Qatar Petroleum, or
Alcoa's share with Ma'aden of the mining,
smelting and rolling projects under way in
Saudi Arabia.

The benefits of marrying the technological
and international marketing experience of
established aluminium businesses to the
petrodollars and competitively priced energy
resources of regional companies through joint
ventures are obvious. For international
investors, governments that have actively

production. While that total is dwarfed by encouraged such heavy industrial >
MENA PRIMARY ALUMINIUM MENA PRIMARY ALUMINIUM
PRODUCTION CAPACITY BY PRODUCTION BY COUNTRY,
COUNTRY, 2010 (% SHARE) 2010 (% SHARE)

Egypt
Oman 8% |

8%

Qatar 14%

Bahrain
20%

Total MENA capacity: 4.24 million tpy Source: Metal Bulletin Research

Oman 13%

Bahrain
30%

Total MENA production:2.90 million tonnes
Source: Metal Bulletin Research
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Overview

FORECAST OF MENA METAL FORECAST OF MENA PRIMARY ALUMINIUM PRODUCTION CAPACITY"
SURPLUS ACROSS REGION — =0 015e) )
Resi (Capadty Production Capadty  Production (apadty Production
GCC 1 7122(())(]).00 22822(;:6) go.zg(?ég G(C 3,545,000 2,373,000 4,285,000 4,115,000 6,690,000 5,688,000
Other Middle East ('uu '500) ! Bé 150 '334'050 Other Middle East 380,000 254,000 656,000 450,000 1,016,000 860,000
North Africa 6'1 100 48,:550 (12:150) North Africa 320,000 281,100 320,000 320,000 320,000 320,000
Total MENA 1,728,600 3,101,500 1,032,500 Total MENA 4,245,000 2,908,100 5,261,000 4,885,000 8,296,000 6,868,000

*Tonnes. Note: est - estimates; totals may not add up due to rounding
Source: Metal Bulletin Research

development have also been an attraction by
contrast with legislatures in the western world
that can make progress on major industrial
projects difficult. The substantial weakening of
the availability of credit in other parts of the
world has also added to the allure of financing
projects in the Middle East.

GCCcountries hold 60% of world oil reserves
and 40% of global natural gas supplies.
Countries of the Middle Eastare also an
established hub on trade routes between Asia,
Europe and Africa. Their accessibility is an asset
for essential imports of raw materials, since
SaudiArabia is alone amongst the GCC
countries in having its own bauxite reserves.

STABILITY AND INSTABILITY

Itis unsurprising that aluminium market
analysts have been keeping a close eye on
whether the dramatic political upheavals and
public protests in some countries in the region
are having an impact on MENA smelters. Aside
from reports of some occasional logistical
difficulties in moving product, notably in Egypt
atthe height of political change there, and
higher freightinsurance premiums, their effect
appears to have been minimal.

As regional observers have noted, itwill bein
the interests of whoever takes power in any
country undergoing political change to
preserve the benefits and revenues arising
from major industries like aluminium. The
region's aluminium sector has continued to
grow despite many upheavals in the Middle
East over the last 40 years.

In early September, the general secretary of
the Gulf Aluminum Council (GAC), Mahmood
Daylami, told delegates at Metal Bulletin's 26th
International Aluminium Conference that
tensions in the Middle East due to uprisings

will not derail the region’s aluminium industry.

The region is still expected to increase annual
outputto 5 million tonnes by 2015 from 2.6
million tonnes produced by five smelters now,
the former deputy chief executive officer of
Aluminium Bahrain (Alba) said. “There will be
events, ups and downs, war and peace, butin
the context of the long term, these are
short-term events," he said. "In my humble
opinion, ifthere is any reason for slower
investments or development | don'tthink it
will be because of the situation in the Middle
East, but more likely because of uncertainty in
the economicsituation in the West."
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Source: Metal Bulletin Research

FORECAST OF MENA ALUMINIUM EXTRUSION CAPACITY AND PRODUCTION"

Region 2010

(apadty Production
GCC 488,000 308,000
Rest of Middle East 221,500 132,500
North Africa 183,500 113,100
Total MENA 893,000 553,500

*Tonnes. Note: est - estimates; totals may not add up due to rounding

Ataninternational aluminium industry
conference inJune, Sultan Al Sabri, general
manager of marketing and sales in Europe and
North America for Dubal, pointed out that
some changes in the MENA region were
actually boosting aluminium consumption.
"We're seeing accelerated development across
theregion, and that will mean higher metals
demand," hesaid.

OUTLOOK

The outlook for Arab aluminium is not without
some challenges. The region's aluminium
industry finds itself in strengthening
competition with other energy-intensive
industries and some who will argue that
exporting aluminium can be tantamount to
exporting cheap power from nations that
might find better uses for it within their own
boundaries. The use of energy has always been
a political and strategicissue as well as a
commercial one.

MBRidentifies a couple of other long-term
risks. In times of recession, depressed demand
and aluminium prices can make heavy
dependence on international markets a
drawback rather than an advantage. And for or
avariety of reasons, industries wholly
dependent on raw material imports to
function can suffer from international
developments beyond their control — not least
alumina costs.

MBR analyst Kamil Wlazly notes, however,
thatthe region's position at the bottom of the
primary aluminium production cost curve
gives it a substantial cushion: "Profits are safe,
but could be lowered if costs rise of course," he
says.

"Cyclically speaking, drops in China's October
manufacturing PMI suggest that both the debt
crisisin Europe and slump in the USA are
beginningto impact the Chinese economy as
well as demand for aluminium," Wiazly adds.
"This, however, also implies that China's

2015 (est.) 2020 (est.)
(apadty  Production (apadty Production
586,000 410,200 646,000 577,400
245,500 171,850 285,500 245,950
193,500 135,450 208,500 182,150
1,025,000 717,500 1,140,000 1,005,500

Source: Metal Bulletin Research

monetary tightening could be in its late stages,
if notover. Itis likely that the central bank will
soon re-orientits policy from fighting inflation
to protecting growth, especially if global
demand conditions deteriorate further, which
should have a positive impact on aluminium
consumption in the medium term."”

While Arab aluminium smelters will not be
immune from the consequences for a global
aluminium market of the financial instabilities
in Europe, the genericstructural business risks
they face look relatively minor by comparison
with those of companies based in Europe
itself.

MBR estimates that investments in MENAin
the range of $25-30 billion are being
contemplated by local governments and
global aluminium producers over the ten-year
period t02020. The sum of new capacity
planned across the region would see total
regional capacity nearly double to an
estimated 8,296,000 tpy, according to MBR's
analysis (see table).

And in the nearterm, the latest — third-
quarter 2011 - results from Alba released on
November1are a source of optimism. By
comparison with the same quarter lastyear,
sales volume increased by 30% to $582 million,
adjusted netincome was up 76% to
$97 million, and Ebitda was 45% higher at
$159 million.

"Looking ahead, we remain confident that
the milestones achieved throughout the last
three quarters of 2011 will lay the foundations
for a positive outlook for the remainder of
2011," said Alba chief executive Laurent Schmitt
in a company statement. “Our focus on
operational excellence initiatives — Six Sigma
and AlbaSafeWay launched in the third quarter
of 201 — will provide us with a good platform
to embark on 2012."

No doubt the managers of the region’s other
aluminium smelters will be looking to achieve
similarly upbeat results.
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SOHAR ALUMINIUM, OMAN

SOHAR ALUMINIUM

Capacity / production

> A375,000 tpy primary aluminium smelter with
al.2kmlongsingle potline comprising
360 pots

Location
> Sohar, Oman

Staff

> 70% of Sohar Aluminium's workforce of 1,000
individuals are Omani nationals and the
company plansto increase that proportion to
85% by 2014

Rauwv materials
> Alumina forthe plantis imported from Rio
Tinto Alcan’s Gove refinery in Australia

Owmers

> Jointventure of Oman Oil (40%), Abu Dhabi
National Energy Company PJSC-TAQA (a
subsidiary of Abu Dhabi Water & Electricity
Authority) (40%) and Rio Tinto Alcan (20%)

Finance
> Total project cost for phase 1: $2.4 billion

Schedule

> Sohar Aluminium company was formed in
September2004

> The first pot started operating inJune 2008 and
phase one reached full capacity in February
2009. Operation at 375 kAwas achieved in
December2010 and 1 millionth tonne of
aluminium was produced in August 2011

Major equipment

> Bechtel (for the EPCM contract) and Alstom
were major contractors for the construction of
the smelter, which has its own 1,000 MW
dedicated power plant. The power plant
would be expanded should phase 2 come on
line. The smelter uses AP36 technology
runningat375 kA

Products and markets

> The casthouse produces ingots, sows and
liquid metal. The ingots and sows are sold to
Rio Tinto Alcan for delivery to markets
including China, Malaysia and Indonesia

> Sohar Aluminium's long-term plan is to use
around 60% ofthe smelter's aluminium
production for local companies and to export
the balance. Oman Aluminum Processing
Industries Ltd (OAPIL) is one of the smelter's
downstream customers

> The new rolling mills under construction will
supply the food containerand
food-preservation foil markets, as well as
automotive and air conditioner markets. The
smelter will supply the rolling mill with liquid
metal and Bahrain's Garmco will market the
plant's production until an in-house sales
team is established

> Italy’'s Fata EPCwas awarded a $300 million
contract this yearto build an aluminium
rolling mill in Sohar. The 160,000 tpy plant will
contain a Hazelett continuous caster, while
Fata Hunter, a division of Fata SpA, will supply
a hotrolling mill with cold rollingand
finishing equipment. Work on a160,000 tpy
hot- and cold-rolling mill began inJanuary
and first production of coils is expected in
August 2013

> 0man's downstream aluminium sector
continues development and space has been
setaside atSohar for more industries to take
liquid metal from the smelter. Development of
the Sohar Free Zone is expected to attract
further partners to Oman. Sohar has its own
dedicated portfacility in the Sohar Industrial
Port Complex (a joint venture between Oman
and the Port of Rotterdam).

OTHER SMELTERS

In North Africa, Egyptalum produces awide
range of products, including slab, ingotand
T-bar, billetand wire rod. The company's
associated rolling mill produces hotand cold
rolled sheet, coil and plate for Egyptian
aluminium fabricators and international
markets.

The smelterwas initiated in1972 with an
inaugural capacity 0f100,000 tpy. Its first
two potlines were builtin 1975 and were

expanded tofive in1983. Anew prebaked potline
no. 6 started in October1997.

Plans for further expansion over recentyears
have been affected by energy price increases
introduced as part of national policy on energy-
intensive industries. The smelter's nominal
capacity was planned to reach 320,000 tpy, while
production now stands ataround 260,000~
280,000 tpy. The smelterwas builtat Nag
Hammady, 100 km north of Luxor, for its proximity

to power from the Aswan High Dam and
accessibilityto the port of Safaga.

Further news is awaited abouta1million tpy
smelter planned forJizan Economic City on the Red
Sea coast of Saudi Arabia. A$3.5 billion joint
venture between Chalco of China, MMC
International of Malaysia and a Saudi Consortium,
the owners originally planned for full capacity to
be reached on completion of a third phase
originallyscheduled for the second quarter of 2014.
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Local markets

Downstream
developments

Primary smelters in the Middle East continue to
support local aluminium businesses downstream
while expanding their own international markets.
Andrew J. Robinson takes a country-by-country

look at developments

Bahrain's Garmco has continued to expand since commissioning 25 years ago

Things have changed — notin reaction to the
world's financial woes, but more as a function of
smelters flexing their commercial musclesin
whatwas until recently a very lucrative
aluminium market. Total Middle East output now
approaches10% of world production and far
exceeds local demand.

Whilst honouring commitments to existing
downstream operations, overall smelters are now
showing a trend to establish long- term markets
forbillet, ingotand even slab on the world stage
—with less emphasis on further national
downstream expansion. In addition, smelters are
reported to be considering up-stream expansion

into the alumina business to further secure their
cost base.

However, much downstream business is now
well enough established in its own rightand is
able to expand independently of local smelter
supply. The rail links now being built between
the Gulf States will accelerate this process. This is
reflected in the analysis that follows.

BAHRAIN

Recognised inthe Gulifas the cradle of the
downstream philosophy initiated by Shaikh Isa
bin Salman Al Khalifa in the 1970s and
implemented by YousufAl-Shirawi, the then

GARMCO

Minister of Industrial Development, Bahrain still
has the largest downstream sector in the Gulf
Cooperation Council (GCC) countries, with various
industries using over 40% of the average 860,000
tpy output of the Alba smelter within the country.

The Pot-Line 6 expansion isstill under
discussion, with decisions expected by year-end
20M. Feasibility studies are continuing to secure
an optional solution for energy and technology.
Smelter expansion will be contingent on assured
gassupplies. Inthe meantime, downstream
growth continues.

Bahrain Atomiser — Commissioned in 1973 at 4,000
tpy of aluminium powder; now has a capacity of
8,000tpy and is considering a further expansion
0f 3,500 tpy to service new customers in Saudi
Arabia.

Balexco — Commissioned in 1977 at 6,000 tpy with
asingle press; now installing its fourth press plus
a new anodising line to bring capacity to 32,000
tpy. Extrusion billet is an international commodity
which Balexco can source worldwide. Plant is
currently running at full capacity of 25,000 tpy.
Midal — Commissioned in 1978 with a capacity of
12,000 tpy cable and rod; now operating at
around 200,000 tpy. Plans to expand to 230,000
tpy by 2012 with potential further expansion close
to Middle East smelters. Building 50,000 tpy
subsidiary nearto Tomago smelter in Australia for
rod €7 conductor, and 30,000 tpy subsidiary in
Turkey for conductor.

Bahrain Wire — Commissioned in 2005 with a
capacity of 15,000 tpy; now expanded to 25,000
tpy. Company acquired by Midal in 2010.

Aluwheel — Commissioned in 1992 with capacity of
15,000 tpy; current capacity 20,000 tpy.

Ganmco — Commissioned in 1986 with a capacity of
40,000 tpy sheet and coil; now operating at
165,000 tpy. Plans to expand by 30,000 tpy and
install100% in-house slab casting capacity over
the next five years. Subsidiaries in Australia, USA,
Singapore, China, Korea, Hong Kong and Europe.
Bamco - Commissioned in 1996 with capacity of
8,000 tpy foundry, casting and master alloys;
now producing at 27,000 tpy with plans to
increase to 28,000 tpy in 2012. A leading master
alloy supplier.

Most semi-fabricated material from
downstream companies is exported since
Bahrain is a very small market, but some output
isfurther processed in Bahrain:

Foil - Garmco foil mill commissioned in 2000 at
18,000 tpy, taking coil for re-roll from Garmco.
Current output of 22,000 tpy. Plans to add one
more finishing mill and produce 40,000 tpy by
20713. Majority of output is exported to other Gulf
countries and India.

Other fabricators — Some sheet and extrusion is
used for building work and holloware in Bahrain
— not more than 300 tpy. Major composite panel
maker ‘Falcon’ relocated to Saudi Arabia in 2010.»
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Local markets

MANUFACTURING COMPANIES
IN THE UAE

Company Product

Alumco Curtain walling and facade
Bin Hussain Doors, windows, shop fronts
Tiger Profiles Roll-form sheet, panels
Hamarain & Partners  Doors and windows

Rigidal Roll-formed roofing, cladding,

panels

Thos. Bennett Shop fronts, doors and windows
United Metal Coating  Coil coater

Alutech Roller shutters, curtain walling
Sikkim Aircon, fans

Al Fahya Curtain walling and facade

Al Khaleej Coil coater

Project & Supplies Suspended ceilings

Bin Dasmal Composite panels, aircon
Sunrise Metal Coating  Coil coater

AlJaber aluminium Coil coater, composite panels
Juma al Majid Aircon ducting

Al Etihad Group Coil coater, composite panels
Eurocon Coil coater, composite panels
UNITED ARAB EMIRATES

Smelter outputin the UAE now approaches1.8
million tpy and will rise to 2.4 million tpy by
the end of 2014, when phase 2 at Emal is
scheduled to come on line.

Downstream developmentin the UAE has
reached the pointwhere only the smelters
know exactly how much of their output is used
locally and the overall picture is complex.
Ingot and billet are sourced on the secondary
market and many fabricators and coatinglines
import sheetand coil semis from India and
China.

The following analysis for the UAE shows the
size and variety of the downstream market
and lists name-plate capacities. Utilisation fell
sharply in 2009 and 2010 and is still sometimes
25-30% below maximum.

Gulf Extrusions — Commissioned in 1980s;
capacity 60,000 tpy.

Al Jaber Extrusions — Commissioned in 1996;
capacity 36,000 tpy.

Emirates Extrusion — Commissioned in 1993;
capacity 21,000 tpy.

Arabian Extrusion — Commissioned in 2002;
capacity 18,000 tpy.

Al Hamad Extrusions — Single press operation;
capacity 4,000 tpy.

Elite Extrusion — Part of Al Hamad Construction
group merged with Classic and National
Extrusion Co. in 2009; capacity 36,000 tpy.
White Aluminium Extrusion — Commissioned in
2007; capacity 17,000 tpy.

Profiles RHF — Commenced operation in 1991;
sheet and coil mill capacity 70,000 tpy, mostly
forin-house coil coater and profiled building
cladding.

Taweelah Aluminium Extrusion Co — 50,000 tpy
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Gulf Extrusion/ADBICjoint venture announced
in May 2011.

In addition, a 400,000 tpy ADBICrolling mill
and 150,000 tpy Midal rod project were
announced in 2010.

The UAE has by far the largest concentration
of companies involved in further processing.
These are fabricators, coil coaters, curtain wall
makers, composite panel lines, doorand
window manufacturers etc. This sector takes
coil, sheet and profiles from extruders and
rolling mills and has expanded greatly over the
past few years. Asmall selection isincluded in
the panel. End productis used in the regional
construction industry and significant
quantities are exported from the region.

SAUDI ARABIA
SaudiArabia has no smelters or mills yet, but
the Ma'aden smelter is scheduled to come on
line at740,000 tpy in 2013, at the same time as
a 380,000 tpy state-of-the-art can stock mill
- both equipped and managed by Alcoa.
Further news aboutthe 1.0 million tpy
Chalco/MMC(Malaysia smelter atJazan on the
Red Sea coast, announced in 2010, is awaited.
Along-established extrusion industry draws
around 140,000 tpy of ingot and billet from GCC
smelters and secondary operations.

Alupco Extrusion — Damam and Jeddah,
60,000 tpy

Al Taiser Extrusion — Riyadh, 42,000 tpy

Dural Extrusion — Jeddah, 5,000 tpy

Saudi Aluminium Extrusion — Riyadh, 5,000 tpy
Alinco Extrusions — Riyadh, 8,000 tpy

Wofoor Extrusions — Riyadh, 8,000 tpy

Batra Aluminium - Jeddah, 5,000 tpy

Saudi Arabia also has companies receiving
metal from GCC extruders and rolling mills for
further processing — mostly for the construction
industry, which is still very buoyant.

QATAR

The newest smelterin the Gulf, Qatalum
achieved full capacity of Phase 1at 585,000 tpy
in September2011. Qatalum Phase 2 is also
being discussed, which would bring capacity
up to1.2 million tpy. This additional output
would be directed at the international market.
All current outputisto be added-value
casthouse product, mostly for export but
possibly some for local downstream extrusion.

Qatar Aluminium Extrusion Co. — A two-press
operation commissioned July 2011; capacity
15,000 tpy. A second two-press extrusion plant
is currently being discussed and may be
operational in 2013.

Several companies are now further
processing extruded and rolled metal for the
construction industry: Aluglass (shop fronts,
doors and windows); Qatar Aluminium Panels
(composite panels); Alutec (facades); Ishaq Co
(general fabrication); Technical Glass &
Aluminium (curtain walling).

MANUFACTURING COMPANIES
IN KUWAIT

MANUFACTURING COMPANIES

IN SAUDI ARABIA

Company Product

Al Ahsa, Jubail Foil and aluminium chips
(15,000 tpy)*

Al Fanar, Riyadh (oil coating and composite
panels (5,000 tpy)

United Arab
Aluminium, Jeddah Coil coating and composite
panels (5,000 tpy)
Technopanel, Riyadh  Composite panel (5,000 tpy)
(PCGutman, nrleddah Large composite panel line
planned with a 20,000 tpy coil
coater and 22,000 tpy extrusion
plant*

Composite panels (relocated
from Bahrain in 20M)

Falcon Ind., Dammam

*Project on hold

Company Product

KuwaitAluminiumCo  Fagades

Alam Almohtrafon Composite panels, traffic signs
AlJerawy Cookware

Kuwait Aluminum
and Brass Industries

Kuwait Aluminium

General fabrication

Press Industries Holloware

National Industries Composite panels
Kuwait Metals Roll-formed sheeting
Al Hadi Aluminium Co  Fagades

KUWAIT

Kuwait has no smelter and no current plans for
one, butits downstream industry continues to
grow: chiefly extruders drawing metal from GCC
smelters.

Kalexco — extrusion, 6,500 tpy

Arabian Light Metals — extrusion, 12,000 tpy
Al Khorfa/Gulf Aluminium — extrusion,
commissioned 2011, 4,000 tpy

Several companies take extruded and
flat-rolled product for further processing —
mostly for the local construction industry, but
also for cookware.

OMAN

Sohar Aluminium smelter achieved full
capacity at 360,000 tpy in February 2009

and a decision on doubling capacity is
expected before the end of2011. Downstream
users could account for about

65% of output when the Oman Aluminium
Rolling Mill is ready.



A leading master alloy supplier, Bamco has more than tripled output since commissioning 15 years ago

NAPCo — commissioned 1984; extrusions, capacity
18,000 tpy.

SAG - commissioned 2008; bus bar, capacity
30,000 tpy (Takamul Investment (o).

OAPIL - commissioned mid-2010; rod and
conductor, capacity 48,000 tpy (Takamul
Investment (o).

Oman Aluminium Rolling Mill - to be commissioned
20713, capacity 140,000 tpy (Takamul Investment
).

Future Metals — de-ox extruded rod, planned
capacity 50,000 tpy (Takamul Investment (o).

Takamul also has plans for billet and extrusions
(50,000 tpy).

Further processing is carried outbyan
increasing number of companies, including:
Bahwan Engineering (composite panels);
Shanfari Aluminium Co. (curtain walling); Fairdeal
(cladding and insulation panels); Easco (road
trafficsigns); Tala International (curtain walling,
composite panels).

EGYPT
The Egyptalum smelter at Nag Hammadi was
commissioned in the mid 1970s at a capacity of
100,000 tpy. Expansion plans in 2007 for the
following three years were: 280,000 tonnes
(2008); 300,000 tonnes (2009); 320,000 tonnes
(2010).

Actual production for2009 was about 260,000

tonnes and the latestinformation indicates that
201 production will be ataround the same level.
In October 2007, the Egyptian Industrial
Development Authority (IDA) halted the issue of
approvals for energy-intensive industries since
this was seen as exporting subsidised power. At
the sametime, the IDAannounced scheduled
increases in energy prices from $1.25 to $2.65 per
million thermal units between 2007 and 2010. In
2010 Egyptimported around 15,000 tonnes,
mostly from GCCsmelters, but domesticdemand
appears to have remained stagnantin 201,
probably due to the political uncertaintiesin the
country.

Major downstream semi-fabrication
companies in Egypt:

Egyptalum — sheet 7 coil, 67,000 tpy

Egyptalum - extrusions, 15,000 tpy

General Metals (o — sheet and extrusion, 12,000 tpy
Helwan Non-ferrous — cable, sheet, foil, extrusion,
45,000tpy

Egyptian Copper Works - circles, foil, slugs, wire,
45,000 tpy

Arab Aluminium - extrusions, 15,000 tpy

Egyptian Aluminium Products (Alumisr) - 12,000 tpy
Egypt Intemational Aluminium Profiles (Eipal) -
18,000 tpy

RECYCLING

The author is a specialist writer on the Middle
East aluminium industry

Recyclable aluminiumvolume in the GCCregion
totals around 60,000 tpy. This consists of dross
from remelt operations and process scrap from
downstream semis factories, where there is no
remeltfacility. Scrap is also steadily generated by
further processors in the construction, rod and
cable, can making and lithographic printing
business.

(an making operations, estimated to use
200-250,000 tpy, take no metal from regional
mills at present, but this will change when the
Ma'aden/Alcoa 380,000 tpy can stock mill in
Saudi Arabia starts operating in 2013.

Some major secondary smelters and recyclers
are listed below:

Company
Lucky Recycling
Al Waha Recycling

Location
Dubai, UAE and Qatar
Sharjah, UAE

Emirates Recycling Dubai, UAE
Sun Metal Casting Ajman, UAE
Gulf Alloys Fujairah, UAE
Alinoor Recyclers Ajman, UAE

Solo Industries

Saudi Aluminium
Recycling
Federal Aluminium Co.

Sharjah, UAE

Jeddah, Saudi Arabia
Abu Dhabi, UAE
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. » . This aluminium is innovative

Fives Solios provides Innovative and High Performance solutions to the primary
aluminium industry in the Carbon, Reduction and Casthouse areas.

Fives Solios, in partnership with its customers, develops processes and
equipment to improve the performance of their plant operation and
the quality of their product.

For example Fives Solios has developed Amelios, a performance analysis tool
which assists operators in improving the performance of their green anode
plants, and Xelios, the latest generation of vibrocompactors designed to
produce high density anodes.

For the casthouse, Fives Solios can offer a reliable and flexible electromagnetic
stirring solution with Genios, which can stir, submerge and cast, all from
a single unit.

Fives Solios, designing today the plants of the future. ﬁ Ves SOI iOS

www.fivesgroup.com Driving progress




Technologies

Modern plant
from mine to mill

The aluminium projects in the MENA region include
some of the most modern technologies available
for refining, smelting, casting, rolling and
environmental protection. Steve Karpel surveys
recent equipment ordered or being installed

The Middle East has been a focus for major
aluminium investments for many years, and
expansion is continuing as new greenfield
smelters start to ramp up, or gradually emerge
from the drawing board to actual
construction. The broad range of modern
plantordered covers all aspects of the
aluminium cycle, from mining and refining of
bauxite to smelting, rolling and extrusion into
finished products. Some of the recent
contracts awarded are described here.

temperature of 270°C. The innovative
proprietary technology required the
development ofin-house models and a
rigorous test programme to validate design
improvements for the jacketed pipe heater
mechanical design and the fluid dynamic
performance of the digesters.

Outotec has also been contracted to supply
two calciners to the alumina refinery, worth
about €62 million in total. Each calciner will
have a capacity of 3,500 tpd of alumina, and
the projectis due to be complete in 2013.
Outotec calcination technology is designed to
have a very low level of energy consumption.
"l am confident that our partner will also
benefit from very low emission levels as well

Ma'aden-Alcoa

Construction of the Ma'aden (60%)-Alcoa
(40%) integrated aluminium jointventure in
Saudi Arabia is now well under way. It will
comprise a 4 million tpy bauxite mine atAl
Bai'itha in the country's interior, a1.8 million
tpy alumina refinery at Ras Al Khair (formerly
Ras Az Zawr) on the Gulf coast, together with a
740,000 tpy smelter and a canstock rolling
mill of 380,000 tpy capacity at the same
location.

Ajointventure of Outotec and Hatch is
building an integrated bauxite digestion and
evaporation facility for the refinery in a €50
million contract, which includes a technology
licence. The two companies have jointly
developed the tube digestion and integrated
evaporation technology to be installed.

Acritical requirementin the selection of the
digestion technology was the need to
minimise heater cleaning and maintenance
commitments for a refinery that is subject to
sustained hot environmental conditions.
Hatch's innovative and patented proprietary
"multi-cell" jacketed pipe heater technology
was selected as the basis for the refinery's
digestion plant.

Scheduled to start up in 2014, the refinery
will be the second largest single-stream
high-pressure Bayer plantin the world. It will
also be one of the highest-temperature
plants of its kind with a digestion

FIVES SOLIOS

as the sustainable use of raw materials,
reliable operation, high material recovery and
low lifetime costs," said Outotec ceo Pertti
Kohonen.

Following the smelting operation, the
project's casthouse will have one of the
largest total furnace capacities in the world,
according to Fives Solios, which will be
supplying a total of 15 furnaces with
associated launder systems. Solios Thermal
recently completed the design for the tilting
holding furnace, which will have a maximum
capacity of 169 tonnes. Five of these furnaces
have been ordered by Ma'aden Aluminium to
supply metal to the vertical direct chill slab
caster. The total weight of each furnace,
including metal content, will be 520 tonnes.

The otherfurnaces to be supplied by Fives
Solios include five 100-tonne tilting holding
furnaces for ingot casting, three 85-tonne
tilting holding furnaces for billet casting, a
36-tonne static melting furnace and a
90-tonne tilting melting furnace for scrap
remelting.

The casthouse will include a Wagstaff
vertical direct chill casting complex with
T-ingot, rolling ingot and extrusion billet
casting equipment. Integrated automated
controls are designed to deliver improved
recovery rates, workplace convenience and
safety. The casthouse will also feature Alcoa's
advanced proprietary ingot casting
technology which is said to give a greatly
improved surface finish to rolling ingot, with
consequential gainsin rolling efficiency and
product quality. >

A diagram of the tilting holding casthouse furnaces to be supplied by Fives Solios to
Ma'aden Aluminium. Five of these furnaces have been ordered for the project
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HAZELETT

Technologies

A Hazelett AS2000 strip caster (left) and FATA Hunter cold-rolling mill (right) will be installed at Oman Aluminium Rolling

Anumber of other major contracts have
also been awarded to Fives Solios by
Ma'aden Aluminium. These include two 40
tph green anode plants with coke and pitch
unloading facilities, carbon butts recycling
unit, and twin anodes cooling tunnel. The
green anode plants will feature technologies
already proven in the region, such as
Rhodax® for dry material preparation, IMC®
(intensive mixing cascade) for paste mixing
and cooling, Xelios vibro-compacting and
Amelios for real-time ‘data-mining' for
process analysis and follow-up.

The liquid pitch marine terminal at the port
is designed to unload liquid pitch from ships
atarate of300 tph and to store itin two
6,000 tonne tanks. This facility will include
liquid pitch magnetic coupling.

Such high-performance technologies will
bring significant investment and operating
cost savings, together with benefits in terms
of anode quality and pot performance,
compared to conventional plants, says Five
Solios.

Fives Solios will also supply four gas
treatment centres (GTCs) consisting of 18
TGT-RI dry-scrubber modules, fitted with the
Yprios dual ducting system to reduce
atmospheric emissions when pots are
opened during operation and maintenance.
The GTCs include air pins designed to cool
down potline gas, forced cooling networks to
cool down potshells, and a fresh and
fluorinated alumina handling system. The
dry-scrubbing technology is reported to
allow maximum pot amperage and
productivity while reducing smelter
emissions.

For the production of beverage canstock,
SMS Siemag is building a complete hot- and
cold-rolling complex at the site. The
hot-rolling mill consists of a 4-high
reversing roughing mill which will be fed by
ingots up to 635 mm thick and weighing up
to 32.5 tonnes. There is also one heavy and
one light hydraulic crop shear for
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intermediate cropping and trimming of
roughed ingot.

The finishing mill is a 4-stand and 4-high
design. Roughed ingot about 30 mm thick is
rolled down to 2-7 mm in a single pass. The
finished strip is side-trimmed and taken up
by a coiler with belt wrapper.

The cold-rolling mill is also a 4-stand and
L-high design, and rolls the incoming strip
up t0 2,100 mm wide down to a minimum
gauge of 0.15 mm. This tandem mill is
equipped with hydraulic adjustment,
positive and negative work-roll bending and
CVC-plus technology to ensure strip flatness,
gauge tolerances and a high-quality surface.
The hot and cold mills are expected to start
up atthe end of2012.

In a later expansion of the plant, it will be
possible to change to a fully-continuous
rolling mill operation through the retrofitting
of various components such as a double
pay-off reel, welding machine, strip
accumulator and carousel reel.

The hot and cold mills are each equipped
with open- and closed-loop control systems
for reliable control of the fully automated
rolling operations, says SMS Siemag. This
includes Alu-Control, which is specifically
designed for aluminium rolling from level 0
through to level 2.

Oman Aluminium Rolling

The Sohar Aluminium smelter in Oman
reached its 360,000 tpy capacity in early
2009, and new plant for nearby downstream
processing is gradually being planned. The
Oman Aluminium Rolling Company has
awarded a $385 million contract for the
engineering, procurement and construction
0fa 160,000 tpy rolling mill to Fata EPC, a
Finmeccanica company.

Engineering works began in January,
ground-breaking inJuly and the first coil
production is expected in August 2013. The
facility will contain a Hazelett continuous
caster fed by molten aluminium from the

adjacentSohar smelter, while Fata Hunter
will supply a hot rolling mill plus state-of-
the-art cold rolling and finishing facilities.
This system will enable the company to
produce aluminium sheet of very thin gauge
and high surface quality, with shorter
delivery times and lower energy costs, says
Fata.

The rolling mill will serve several industries,
including the aluminium food container and
food preservation foil markets, and the
automotive heat exchanger and air
conditioning sectors. While targeting
regional markets, sales are expected to reach
further afield as well. Garmco in Bahrain will
market the mill's products until an in-house
team in Sohar is established.

Oman Aluminium Rolling is owned by
Takamul Investment Co, which isa 90%
subsidiary of Oman Qil Company, the
remainder being held by Abu Dhabi Water &
Electricity Authority and Al Maha Strategic
Industries for Investments.

Emirates Aluminium

Having completed its 750,000 tpy phase 1
aluminium smelter — which reached full
production in December 2010 — Emirates
Aluminium (Emal) of Abu Dhabi is wasting no
time in planning phase 2, which will add
another 525,000 tpy of capacity using an
improved version of Dubal's DX technology
(DX+). This is said to allow for greater
operational efficiencies compared with
standard smelting technologies.

SNC-Lavalin has been awarded the contract
for engineering, procurementand
construction management (EPCM) services for
the smelter, which includes a1,000 MW power
plantand a1.7 km potline with 444 cells —
said to be the world's longest. SNC-Lavalin
was also responsible for phase 1of the project,
which cost $5.7 billion. The $4.5 billion Phase 2
is expected to be fully operational in 2014,
and will make Emal the biggest single-site
aluminium smelterin the world.

FATA EPC
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Reduction technology that's
more energy efficient

| The numbers behind DUBAL's in-house developed, proven
] DX Technology speak louder than words. Operating stably
at 370 kA plus, DX Technology reduction cells boast
specific energy consumption of 13.04 kWh/kg aluminium
and 95.5 per cent current efficiency. By conserving
energy, DX Technology takes environmental responsibility
to new levels.

Together we shine

Dubai Aluminium Company Limited

PO Box 3627, Dubai, United Arab Emirates u a

Tel: +971 4 884 6666, Fax: +971 4 884 6919

www.dubal.ae Dubai Aluminium
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