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employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.
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1.,  CORPORATE STRUCTURE AND BACKGROUND

On 5 May 1975 Dubai Atuminium Company was incorporated by a
Royat Charter sipgned by His Highness Sheikh Rashid bin Saced

Al Maktoum, Ruler of nbai. The Dubai Aluminfm Company (Dubal)
entered into an agreement with British Smelter Constractions Ltd.
of Breatford England to construct an aluminium smelter at Jebel
Al Nl.[mblt' of producing 135,000 m-tric.t‘onl per year. The Jebel
All industrial freczone development is approximately 10 km south
ol 'Dtlh:li. The devetopment inrlmlps a 74=berth port, o new city,
nn‘ international airport, and scveral industrial plants besides

Dubal, , Lo

Dubal is 80T vwned by the Dubai Government and 202 by Alusmeliters
Holdings Inc. Alusmelters I8 in tarn made up by the Southwire

Corpuoratjon of Georgia, U1.8.A., Sclection Trust, a U.K. Pinance

. group and a fourth by local Dubai interest.

2. FINANCIAL AND CONTRACTUAL AGREEMENTS

The capital price of the project in $612 million which includes

a 25 willlon gallon per day desalination plant. Of this

$225 million is a Furodollar loan arranged by Morgan Grenfell & Co.
Ltd., of lLondon. A loan of €202 milllon was arranged by

Lioyds Bank international Ltd. of London backed by ECGD of the U.K,
The final part of the financial package is to be signed shortly
with Commertz Bank and Hermes, the German credit anthority for
approximately DMarks 200 million. The working capital is being "

. arranged with locn.l hanks in Dubai. : '
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Dubal has entered into several other apgreements besides the

‘ constraction contract with Breitish Smelters, MeF Engincoring
Consultants Ltd., of Zurich are to oversce the engineering of the
smelter. The technical amd operat ing know=how is being provided
by the Southwire Company. Kemnedy & Donkin of the UK. are doing
the eaginecring consalting on the power plant, electrical distribution

and the desalination plant.

The desalination plant will produce 23 million gallons of water
dajly. Of this, the smeliter will only absorb 500,000 gallons dally,
the rest will go for other developments in the Jeobel Ali arca and
the new city as well as Dubai itwelf. The British company Weir West-
aarth in to provide the plant. The smelter's power complex has becn
mvarded to Hawker Siddeley, The carbon plant is to be provided by a
German consortium headed by Klockner Husbolt Deutn, wvhich includes
- Krupps, Ferrostaal and the Reldhammer companiva. Metal services will
bu handled by the Scelection Trust group and the pot rooms and civil
eaginvering work in the complex has been awarded to George Wimpey

8 Loy an clectrical aml chomical enpinecring Constrnetion m,.

Costain International will be constructing anxiliary buildings.




3. PACILITY DESCRIPTIONS

3.1 General Site Reviow

The proposed nmé!tvr plant afte w171 be situated in the
newly designated indastrial area in the vicinity of Jehel Ald,
comprising a strip of land approximately Jkm long between the
Abu Dhabi road and the sea and some 34km southwest of Dubai.

Figure No. | shows the gencral location of the site.

The superficial geology of the site area consists of a parrow
(300 to 600m) strip of beach and associated dune sands forming
a more ur less level plateau about 5m above sea level adjacent
and parallel to the shore, bechind which is an extensive area

of low-lying sabkha stretching back across the Abu Dhabi Road.
The surface of the sabkha has been cemented, probably by gypsum,
to form a crust approximately 300 mm thick overlying Asnerally
fine silty sand of unknown thickness with a very shallow water

table at about 1.0m below ground icvel.

3.2 Marine Pacilitics and Raw Material Storage
The necessary raw nntarinle will “e delivered either by bulk

_earrier or by zeneral cargo vessels to the Jebel Ali industrial

harbour to be built in conncction with the Aluminium Smelter
Dubai and other Industrivs.

1t i assumed that the alumina will be delivered by bulk carriers
of 20°000 - 60'000 FWT. Provision will be made for berthing

of one 30°000 DNT bulk carricr and one 10°000 DNT general

cargo vessel at the same time. ‘l'hau!o;o a minimun berth

length of 320 m Is required. Taking a 60'000 DWT bulk carrier

into consideration the waximm draft will be 13 m.
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Alumina and petroleum coke wiil be unloaded by two pneumatic
unloader units. The primiry conveying system will transfer

the two bulk materials to their relevant storage Facilities
Love aluming nilos and coke wilos. The sccondary conveying
system will reclaim these materials from the silos and transfer
them to the day silos at the plant site. Special control
equipment such as level scusors and clectrical interlocks shall
prevent overfilling of silos, blocking of conveyors and mining

of various raw materials.

A recirculating bucket clevator gives the possibility to transfer

the materials within the storage facilitios (silos).

Solid coal tar pitch will arrive as bulk cargo. A separate
handling system consisting ot quayside conveyor, fecding
conveyor with tripper and spreader, discharging crane with
grab amd o rhal)gluu hopper for appropriate vehicles shall be
provided.

Genural cargo will he unloaded by a general purpose crane and
by ship derricks. The materials at the storage arcas and
between the industrial harbour and the plant site will be handled

by forklifts, tractors and trailers.

‘e port handling facilitics will also include all buildings
‘" mpesswary to accommodate the roquired cquipment for utilities

ond services as will aa officen.




3.3 Power Station and Fuel Supplics

3.3.1 Power Requirements

An aluminium smelter complex capable of producing
135,000 MT per annum requires an electricity supply
of nearly 100 MW and it is essontial that this

supply i constantly available,

The power station will be sited within the boundaries .
of the smelter site and will incorporate sufficient

gas turbine gencrating wnits to assure the power

)

requirements of the smelter even under the most

arduous temperature conditfons, and having regard i B
-
for miintenance shut-dowms during those periods. 'é
it

The power station will consist of eight frame S and

five frame 9 Julm Brown AI-‘.ngineerlnu Co. gas turbines.

Some 952 of e power pencrated witl be suppliod through .
transformer/rectificr units to the d.c. bus system

which feeds the clectrolytic reduction process in the
potrooms. The remaimder serves the auxiliary machines,

Lighting mxl smatl power requirements of the smelter.

Waste heat in the turbine exhaust gases will be
utilized hy waste heat boflers to provide steam for

the desatination plant.
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A connect ion to the proposed near-hy D.E.C. Power Station
is envisaged which conld he atilized by either party to

import or export a small amoont of power in an emergency,

provided, of conrse, that snch standby capacity is available

at that particnlar time,

The fuel will be supplicd by Dupas from the Sunningdale L.P.G.
plant being built next to the smelter. The gas will be

associatoed pas from the off=shore oil wells.

in the eveat of an futerruption in the mafn gas sapply, a
quantity of distillate oil, safficient for a minimum of
15 days ranning, will bhe maintained at all times in storage

tanks of 30 days capacity.

Each of the three smelter potlines will incorporate a bus
bar system which will be supplicd from 4 block of six

trnnnl‘urﬁur/rcctifior units cach rated at 35,000 amps at
a nominal 650 volts, In the event of the failure of one

unit, the remaining Five can adegnately supply Lthe potline,

vuminiue Reduct ion Plant

A.1 Potlines
Molten aluminium will be produced at the rate of 135,000 WY
per anmom in three potlines.  Each potline will consist of
one humdred and twenty, 150,000 ampere reduction cells
comnected in electrical serics bt physically each potliine

{ | in divided into two pot rooms housed in scparate buildings.
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The 60 roduction cells in cach building will be serviced
by onc E.C.L. overhead crane for transporting alumina
and bath mnte;kaln to the cells, anode replacement.
Each building will also have one general purpose crane
for oring cells, tapping metal and general maintonance.
Day=bins for fresh alumina, reacted alumina, cryolite,
otc.’will bé elevated above the centre passage between
the two buildings of cach potline and the day-bin
location will permit the charging of cither fresh or
activated atumina to the cells. The electrolytic
reduction cells will be complete with individual ore
hoppers, centre feed, crust breakers, and fume shields.
Air Control dry scrubboers will be situated in conrt-ynrdl
between vach pair of potline buildings and a central hot
metal transfer aisle bisceting the potrooms will be
provided for moving molten aluminiom to Metal Service

or other designated arcas.

Each potline will have an office containing rectifier
controls and a complete computer inpu;/output terminal,
Offices for potroom technicians and a tool store will

be locarced along the central passageway and 1ight refresh-
ment and toilet facilitices will also be provided at each

pottine.

3.4.2 Computer_ Control

A computer system has heen chosen to provide the best
use of a computer control through inter-changed tafor-
mation. The sysiem will comprise a central processer

and isdividual mini-computors in the folloving plant
tocatlonn:




(8) Rectifier Power Area

(b) Potline No. 1
(¢) Potiine Ko, 2

(d) Potline No. 3

The main function of the mini-computer in the Rectifier
Power Area will be to ensurc the load control on each
individual potline while simultancously preventing
excessive peak demands on the power system. In addition,
it will provide a continuous scnsory control over
critical operation parameters asmociated with the trans-
formers and rectifiers which are normally manually

controlied on an intermittent basis in conventional plants.

The principal value of computer control of the potline
electrolytic cells will be the ability to rapidly detect
and suppress anode effects. An anode effect on any cell
interrupts the production of alunini.e on the whole pot~
line, and wastes electrical encrgy. Additionally, the
computer will continuously scan the resistance of cach
cell and will automatically regulate cells deviating

! " from a predetermined resistance target, thus stabilising
the delicate thermal balance. This control system will
also reliceve operators of the task of breaking the crust

and fecding alumina on a prescribed schedule,

4.3 Ppt_and lgggratrucguro Repair

The Pot and superatructure repair facilities will be howsed
in the building adjacent to the potiine building which will
allow cell reconditioning to be carried out avey from the

 oporating potlines.




3.5.1

3.9 Cast Housc

The cell superstructure will be repaired in a separate bay,
secviced by a 25-tonne overhead crane, Cathode paste will be
produced from caleined anthracite coal and soft piteh.  Cathode
block and collector bar storage will be provided amd cathode
asnemblice rodded as reguired atong=side the repair and

relining arca.

Metal Services

~The Metal Services facilities will be designed to receive amd

handle 135,000 MT of hot metal per annum and to cast .it in a
varicty of ways to meet long term apreements and day-to-day
wmarket conditions, The facilitien will be equipped in such a
minner as to enable all the cast metal to be despatched efither

by land or sca.

As the 10,500-pound (4,800 kg) vapacity hot metal cruciblen are
received from the potliaes, they will be veighed, sampled and
redirected fute one of several processes in Metal Servicest

(1) The hot metal conld be cant directly into 1200=pound sows.

(i§)  The ot metal from the remelt furnaces will bhe capable of

charging the hotding furnices at the vertical direct=chill

casting facility, The direct=chill cantings facility will

have, the ability of casting extrusion billets, rolling ingote

and T=ingots up to 65,000=pounds (29,500 kg) in a single

drop for o maximm length of 300 inches (760 cm).  The cast

products will then be processed through the {nspection stetion

and the saw stations,

[ S S
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A homopcenizing furnace will be capable of recviving

L bitlvte up Lo 25 teet (7.6 m) in length and processiog
| them at a continnons rate of 16,000 pound: (7,30 kyp)
per hour. The single straipht line lToundry ingut :
canting system and stacker will he capable of producing
5 to 12 ingots per minute,  The fudividual inpot sirze
will bhe 50 pounds (22.5 kp).
(iil) The SCR=3 Aluminium Rod Mill System is desipgned to
produce EC and clectrical aluminiom alloy rad directly
from molten metal on a continwons basis.  The hot metal
ia transferred trom the melting furnaces to the holding
furnaces anl then to the metered ponring pot mounted on
the canting machine, After pouring into the casting ‘
wheel, Lthe continmons cast bar omerges from the wheel
and cnteres the rolling mill and after rolling to the a‘
finished size, the rod passes through a quench system and
in delivered Lo an automatic dual reel coiter.
(iv) Altervatively, the hot metal conld be despatched directly .

ta any adjacent fabricating plant.

.6 Anode Manufacturing Facility

r 6.1 Green Carhon

The Green Carbon facility will form preen anodes and supply
furnace packing material to Carbon Waking, Cathode remming
paste, to be nacd with purchased cathode blocks for reliniop

the pota, will be produced in the Pot and Superatrutture K

Repale arca. Raw materinls for green anodes wit] be calelned v

ntm.!tw coke, pitch, and reclinimed carbon scrap miteriala.
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Calcined petroleum coke will be received from storage, crushed,
ground, s~recned, separated and stored in the precise fractions

v+ required to optimize aunode densitv.

Green and baked carhon scrap from the Green Carbon and Carbon
M}lng,chilltie-. and spent anode butt scrap will be received
from the butt crusher and the crushed prodyct will be transferred

by conveyor, stored and blcnded with the calcined petroleum coke.

‘r‘he various carbon fractions will be weighed and discharged through

“
_continuous mixers with a metered proportion of pitch added. ,
‘The anode paste mixture will be discharged by conveyor into a ‘ j '
“hot=oil jacketed vibratory anode forming machine, vhere the green | 1
anodes will be meulded. v o j

Green anodes from the vibrators will be conveyed through a water

conling system to Carbon Baking.

3.6.2 Carhon Baking

The Carbon Baking facility will receive and store green anodes
from Green Carbon. The anode storage building will be divided

, to providc green anode storage at one end, and baked anode storage ‘
at the other. Two |5 tonne overhead stacker cranes will be
provided for handling grecn and baked anodes. Sufficient space

| for extra anodes vill be provided in the anode storage area to
ensure continuity of Green Carbon and Carbon Rodding operatioms

during major maintenance periods.




3.6.3
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The Reidhammer batch type furnaces will be fired with natural
gas from overhead manifolds and exhausted into refractory-

lined flues which will he cuonnected to high temperature. induced

- draft fans discharging into the exhaust stack.

Each furnace will have a milti-purpose overhead ciane, which
will place green anodes into the furnace pits. By means of a
self-contained pneumatic system, the cranes will place packing
material over the anodes to shicld them from oxidation. After
baking is completed, the cranes will firstly cl;snr the packing
materinl from the pits by vacuum, then remove the baked anodes
and place them on the conveyor. These cranes will be equipped
with high efficiency air cleaning equipment associated with the
poesumatic system. Conveying equipment and storage hins for
packing material will ‘be included. Baked anodes will be discharged
from the furnace buildings to the baked anode conveyors. After
cleaning in an abrasive blast-type cleancr equipped with a dust
collector, baked anodes vill be inspected and conveyed to baked

anode atorage or to Carhon Rodding.

Carbon Rodding

Saked anodes will be received from the Baking Purnaces and,
after preheating, positioned on a casting wheel. An electrically
heated iron-furnace, acrviced hy a charging monorail, will supply

wslten pig irom to the pouring monorail, which will permit she

pouring of iron into the anode holcs to mate the baked anode
with the anode rod and yoke assembly.




4 .  Anode assemblics will be cleaned of tramp iron and coated
witlc aluminiim by a compressed air spraying device.,  Molten
alundninm will be supplicd by a holding turnace fired with
nataral pas.  After spraying aad iwspection, finished anode
4 nasemblics witl be conveyed to the finished anode assembly

storape area prior to heing couveyed to the potliues.

An overhead conveyor, sapported on an independent loor-mounted
structure, will be provided to convey the spent anode assembl ics
f throngh the recvelim process and provide storage for new anodes - 1
within the lwildiog mt il required by the potlines. Spent anode
assemblics will be returned trom the potlines. The ¢leaned carbon

anode butt will be removed Trom the yoke and rod asscembly in the

1 butt removal presses and conveyed to the hutt crusher for recycling.

The cast iran will be stripped from the yoke in the thimble removal |

press, cleaned and reeyeled to the electrie furnaces.

The butt crasher will he housed in o separate building. Carbon .
butts will be crashed in the primary crusher, magnetically cleaned,
ernshed in the ém-und'ar_v butt crushers, screencd, and the crushed

carhon conveyed to Green Carhon Tar re-use.

Must collection and recyeling cquipment will he included throughout

~ Carbon Rodding to meet local environmental atandards.




3.7 Service Facilities

3.7.1 Site Development and Improvement s

Site dovelopment and improvements will include the followings
oo Site grading

Plant roads and paved arcas

Parking arcas

Roadway and parking 1ighting

Fencing

Landscaping

Storm scwers

Ditches

Weighbridpes

Plant Utilitics

Natural gas fuel, compressed air, potable and industrial service
vater, [ire protection, and sanitary waste systems will be

provided throughout the plant.

AMuinintrat ion Bui iding

An Administration Building will be provided for the semior

adminintrative ntaff, accomnting, and purchasing departments.

3.7.4 Guardhouse and Persounel Milding

The Guardhouse and Personnel Muilding will be situated at the
main gate.  Ambulance and (ire fighting equipment, incloding

fire tender, will alno be lncated at this point, &

3.2.9 Operations &llcﬂs aml 'l.ahotutor!

An Oporationn Bulldiog will W provided. 1t will house all

operationnl and maintenance superintendents and peneral fore=

. It alan will be ocoupiod by the deninn engineering, dvaliing
wd contralined v cor tarilition.

o
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The Laboratory will be attached to the Operat ions Bnildiag to
perform chemical tests amd analyses of all incoming product fon
materials, for all varbon materials during process and a complete
analyrin of all aluminium both daring and after manufacture, In
addition, adequate chemical and metallurgical back-up will be

provided ftor the rediction plant amd production of aluminium.

3.7.6 General Plant Shops
The Maintenance Bnildiog will be provided 1o include a machine
shop, garage, clectrie shop, fabrication and forge shop, carpenter

shop, paint shop, and warchouse.

3.8 Secial Scervices

Complote first=aid aml medical tacilition will be provided within the

smelter complex, with nursing staff available at all times.

Changing and wash=house facititics for all operatives will be provided

ot a central point within the smelter complex.

-
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1.

MANNING AND TRAINING

)
Adl Manning Table
Satlaried Hourly £
Kol f raid Tatal
Waorks Management 7 2 4
Industrial Relations 12 76 an
Adminiatration 24 . 44 ) (Y]
‘ "l‘oclmicnl . 2% 'Y 69
Mimrin}g?mllgzl| 28 12 40 |
Totatl General awml Adminiatration , -
Operat (onn 82 849 9l
Naintcnance A0 198 43 .
Labour 40 40
TOTAL 211 1,469 1,678 -
J
4.2 Training
{
Tealniog propramees and facilitics will be provided for all
persoane! prior to start=up and training will be carried out
on & continuing hanin in all sections of the operat lonal plant,
METAL PROBUCTION_AND OFF-TARK
T™he construction of the plant was atarted 14th Pebruary, with the first
metal production to commence in mid=1979 and reaching o full capacity of
139,000 metric tonns by carly 1981, The majority of the facllity is . 'Y
dosipmd with capacity to permit the additlon of nnother pot tine or &
, . : a |

total capacity of 180,000 MF per annum.
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The metal produced is committed by of f-take agreements with the
Southwire Company and Alcan (U.K.) for 40% cach. The remaining
20% vill go to the Government of Dubai for sale in the Emirates
to auch companics am Gulf Extrusions who are building an extruaion
plant near the smelter., A third of the Governments metal has heen

allocated to Nissho lwai. The motal will be trucked to the smcltor's

assigned herth in the port for shipment.

| = = = = =]
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