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For assignment. of Indusirial Consultant (Smelter Technologist)
a suggestion on job description is given unier Findings and
Recommendations oi this Report.

It has to be emphzsized agein the need to start immediately to
build-up 2 team of 2luminium industry, To train iozambiquean
specialists and concentrate on this field for the smelter. This
teanm should over the years needed be kept together during
planning, facilities design and construction, commissioning and
for ultimate operations. The teaxm could be structured now
within £luminium Project Cabinet and become the base personnel
in Aluminium Project Cabinaet and transferred to the Aluminium
Plant for operations. One of the important items to be atlended
to and finalised is the training programme I>r the senior and
junior supervisors required for the Project since there is a
shortage in trained engineers and technicians in liozambique.
Available possibilities in frame of existing bi-lateral
agreements regarding education of iozambiquean studentsai univer-
sities in foreign countries ought to be also utilized.

The proposed smelter is based wholly on imported alumina since
it will not have its captive alumina plant. Parallel to evaluai
ion of Feasibility Studies ections are necessary to get in touch
with the likely sources and agencies including various Governments
for exploring and firming up financial resources. Special effort
will have to be made to explore sources of export finance credit
from among interested countries.

For discussions on long-term agreements and on international
cooperation aspects, short term consultant assistance to the
Aluminium Project Cabinet is needed as it was useful earlier
during discussions with the Indian delegation in March 1982.

Feasibility Studies for downstream facilities based on the
“Development Study on Aluminium idanufacturing and Use in Kozambi-
que” would need and be commissiomed during 1983. After decisions

_ made based an these Feasibility Studies, design and construction

should start immediately.
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EN ~1- A . TR Lo gy om p ATn - Py F R 3
strongly racommeanged consiruciing the sleltsr on a vurnisy basis
- -y Y- N 7oy e S - - .
surervised by an indezendent consuliing firm.
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Tower consumption D.C. 13500-14500 xWn/+ 21
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scononic size (100 000 - 180 000 LITFY)

' - The reserves oi bzuxite deposits in the country are estvimated a
gome 60 million tonc. In addition, hundreds of million tons of

i nevheline sysnite are revorted to occur. Studies are uwnder way with
: a view deftermine the exact reserves bul uncertainty on quality and

quantity on one side, huge investiments required and relatively high
icn costs, on the other side, support the idea to rely, at
inz the first period of oreration, on import of alunmira
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production Yo be created in ilozambique.

= The People's Republic of ilozambique has an estimated population of
12 million innabitentis and vous represents an important potentiel
concurer's market for semi-manuifactured and otaer value added

aluminium products. At present there is only one small alwriniunm

proceszinz or meznufeacituwring company in ithe country, ALULOC, produ-

e e e 4

cing pote and pans Irom imported aluminium circles and gheets. iLos?
urziny and economic use of a2luminium required for the developing
of the national economy, local and rezional needs ol value-zdded,
‘semifabricated aluminiua products sghould be studied in parallel
with and fo ©te considered by the study and investment activities
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~ Cne of %the important and valuable materials required ir considerable
quantities for 2luminium smelting are fluorite salts, cryolite and
a2luminium fluoride. Modern 2luninium smelters of a capacity of
100 000 to 180 000 tpy use up to 6 000 tons of these materials
annually, of a value of 5-6million US dollars. Nozambique possesses
considerable deposits of fluorspar which is the main raw material
for producing fluorite salts by beneficaiiocn and chemical processing.
¥ining of fluorspar deposits has also been carried out to some
extent and the assessment of deposits, the pre~investment study of
organizing industrial processing to the extent required for the new
smelter are becoming actual.

- Considering all the zbove the Government considered with priority
the need to create the most important conditions for the establish-
ment of an aluminium industry to supply the local and external
market mazking use of available electric energy and other natural
resources as éompetitive factors with a view to facilite the growth
of internal consumption and exports to international markets. A
working group established in the National Directorate of Energy in
iinistry of Industry end Energy is already working on this subject.
The responsability lies with Aluminium Prc¢ject Cabinet.

~ The Aluminium Project Cabinet wanted 2lso to contract the services
of additional individual UNIDO experts to participate in studying
and negotiating tasks and to complement the preparatory studies
with additional pertinent technological, economical and financial
information in preparation of the necessary documents to allow
optimum investment decision.

Official arrangements

- The assistance was approved on 18.12,1980, by the Governement of
Mozambique and by the Executing Agency on behalf of United Nations
Industrial Development Organization.

- Starting date - according to Project Document: January, 1981.
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in the Iationzl Directorate for Dnergy and Alumizium in Hinistry of

Industry and Inergy in the following flelds:

internaticnal industrial co-operation in aluminium production
developnent of aluminium semi~products indusiry
industrizlization of fluorite deposits

strenghtening the technologicel and negotiatione capabilitics of

the Aluninium Progect Cabinet in techno-economic acspects oi aluminiu
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- 10 -
MAIN DUTIES GF JOB DESCRIPTICN

Takxing into consiaeration that original time oI duration oI mission
has been reduced from 12 months to 11 months and changed to be srlit
mission, duties fixedx in original job description also were devided
into two phases.

The planrned work programme 1or the second rhase was accepted by
Directcer of Aluminium Project Cabinet in IIinistry of Industiry and
Energy, as iollows:

The smelter technology consultant will particularly expected to

2)

b)

d)

e)

g)

h)

evaluate feasibility studies and proposals submitted on
establishment of the proposed plant. The environmental lozds
and protvection measures must also considered in this ingput

suppky the necessary technicel know-how required for an
integrated view of the project including production of main
materials, alumina, anodes etc.

collect relevant data specifically on the external market
for aluminium and by-products, specified by areas and count-
ries, medium and long-term consumption, forecast, prices

and production tendencies

organize in cooperation with the Industrial Economist of

Unido fielded in ileputo, a seminar for national cadres

within the scope of the project, in fields such as world
development and status ¢f process technology and equipmeht

of aluminium smelting, quality and quantity of material/energy
input and economic operation, state of art of direct
processing of molien metal to semi-fabricates, substantive
background of economic calculations and mobility, internal
and export market requirements etc.

advise on all technical matters concerning the smelter
project

participate in discussions with potential supplier firms
travel to potential supplier's plants according to programmes
for study tours worked out in first phase of mission, and
advise Government Oifficials during the wvisits in smelter

plants

prepare a greliminciy and a final report on the resulis
achieved witn the preparation of the planned programme.
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this Report under innex 11.

- The most important recommendetions I mentioned in the ABSTRACT
of this report.

- Por the assignment of Indusirial Consultent (Smelter Technolog-
ist), I give below a sugzestion on job description made it
agree with Director of Aluminium Project Cebinet in linistry of
Industry and Inergy on 0E.10.13E2.

Post title and vurpose orf nroject: unchanged

Duration: six (6) weeks,
Daete required: first quarter of 13E3

Duties: the smelter technology expert will particularly expected to:

2) eveluate tle two Feasitility Studies submitted on establish-
ment of the yroposed plant from technelogy roint of view.
The environmental loads and protection mees.ures nust 21sd
e considered in fthis input.

b) supply the necessary %eciniczl imow-how resguired for an
integreted view oI the zroject includin
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- Primary Aluniniun Froduction in Jap

(trmex 10).

- Technical Regport and Comrents on sxelters visited durin
the tour to Itely

(Annex 11).

- 3rief description of sozne common technical exyressions ussd
e
£

y rersonnel zscsocisted with aluminium exmelting
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ANNEX 2

NAIES AND FUNCTIONS OF FERSONS CONTACTED DURING THE FERIOD OF
ASSIGN.ENT ( SECOKD PHASE, FRCI 04.JUNE THRU 10.NOVEIBER 1582)

-

r Xarl Holt, Netionel Directorate for Construction

ir Gennaro De Rosa, Consulting enzineer (FATA-EUNTER)

vr Ing. Vittorio Magliocco, Commercisl Director(Technimont)

¥r Giorgio Dazzi, Export Manager (FATA)

ir Yves Salmon, Director of African Affairs (Pechiney)

Ir Jean Merie Pache, Eead of Technical Assistance (Pechiney)

Mr Andre Dourat, Director, Saint Jean de laurienne Plant (Pechiney)
ir Roger H. Za;es, Sales Kanager, Tzchnology Narketing (ALCOA)

}ir Jack A. Lang, Kanager Client Technology (ALCCA)

Mr Keith W. Parks, lMechanical Engineering iianager (ALCOA)

Mr Robert C. ic. Cormack, Assistant Chief ifechanical Engineer(ALCOA)
YMrr James A. Smith, Electrical Engineering Xanager (ALCOA)

¥r M.J. Kazeef, General Ilanager (ALUMAX, Iit. Holly)

Ir Robert A. Cheatham, Plant XNznager (ALUFAX, lit. Holly)

¥r K. Farmer, Potroom Superintendant (ALUNMAX, Kt. Holly)

Mr P. Campbell, Carbon Plant Superintendant (ALUMAX, Mt. Hplly)
ir A. Mazoni Andrade, Director Executive (IESA, Brasil)

lir Domingos Sodre, Director Executive (IESA, Brasil)

lir C. Dutra de Aboim, Director Commercial (IESA, Brasil)

Mr Duk Ki Kim, Metallurgist (IESA, Brasil)

¥r ZILuis de Soveral, Director (IESA, Brasil)

Mr Alvaro de Castiro, Engineer, Netallurgi‘f(IESA, Brasil)

¥r ©Nonato de lfedeiros (IESA, Brasil)

lr Claudio H. 1. llazeni Andrade, Assistant Executive Technical
Director (VALESUL ALUNINIO S.A., SANTA CRUZ)

ix Yoshitaka Sambongi, General llanager, SULITOC..0 CORPORATION, iAPUTO
: LIAISON OFFICE
»xr Orlando A.Dos Santos, SUWITO.O CCRFORATION, iAPUTO LIAISON OFFICE.
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PRELILIRKARY REPORT

UNIZED [TATIONS IXDUSIRIAL DEVELOPLTI? CRCGANIZATICE

(onIdpo)

SPECIAL INIRISTRIAL SERVICES FRUJECT

) ’
FOR PEQFLE S RIPUSLIC CF LICZALBIQUE

by Dr. [i. Zelényi
Incustriel Coasultant

DP/iC2/80/022/11 ~ I/31.8. A
Period: 31.03.1982 - 1500701982

Tne purpose ofProject is to contribute to the development of an
aluminium industry in rlozambique. The immediate objective is to
essist the Aluminium Project Cabinet in Xational Directorate of
Erergy (inistry of Imdustry end Imerzy) in sienghtening their
tecinologicel and negotiationa capavilities in techno-econonic
aspects of aluminium production and manufacturing.

Thig is second phkace of split mission, staried on 31.0%.
1962, Duration of assignment: eix rontks.

The aiz of this Frelizinery Report is only:

since crrivel

1o 20 Give an azccount of wiat Les kappened ¢
av LUIDC=-Viewie and the Alurinium Cabiuet in ligguto
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2.1

2.2

2.3

2.4

- 20 -

technical questions cnly, according to instructions got
from UKID re UNDP Office in llzputo.

Tasks for Study Tour No 1. has teen fulfilled, as were
planned in January, 19382, except the visit to the Aluar
Smelter at Puerto ladryn, Argentina, due to the war
situatione.

My Report on Study Tour No.l. has been handed over to Lr.
Goulart, UNIDO SIDFA in liaputo ard lMr Casimiro, Director
of Aluminium Cabinet as well.

The Report will also be atiached to my Terminal Repori.

The work prograzme were planned according to the modified
duties of job description, which is included in Terminal
Report on my first phase assignment (page 9.)

During my briefing in Vienna (on 2na June) I handed over
a copy of the mentioned job deseription to lr. X. Yoshino

for sending it officially to UNDP Office, Maputo, but it
has not yet received. '

Due to the probable delay ia preparation of Feasibility
Studies, evaluation of studies can not be worked out
during the period of my assignment. It has to be done in
first quarter of year 1983.

Programme of Study Tour Ko. 2 has been modified due to the
delay mentioned above. Temtative programme enclosed and-to

be_dispatched to Mr. Sean Kand (Training Section) for

processing travel authorization. Participants are the same
as in case of Study Tour No.1. (lix. A. P. Casimiro Director
of Aluminium Cabinet, lir. A. Zandamela Assistant to Direc-
tor of Aluminium Cabinet and Dr. I. Kelényi UNIDO experti).

I am planning and proceeding on the basis of making my
Project Terminal Report simply the assembly of verious
nenorandd reports etc. prepared and released over the
period of my assigusent.

-
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fentetive progrename for Study Tour MNo. 2. (revised)

D2/::02/60/022

rr. Ao P. Casiziro (counterpart)

Needed days | Nusber of
aays

pravel eputo - Vienna — LonteCerlo - (discuss
ions at UNIDO Eeodquerters, perticipation in
Aluwiinium Congress in Honte Carlo) - Turin 8 1-8
Travel Turin - Forto Vesue 1 e
Visit to smelter- 1 10
Travel Porto Vesme - Rome —~ Toxyo 3 1 - 13
Discussions in Tokyo 2 14 - 15
Travel Tokyo - Toyo (Matsuyama) 1 16
Visit to smelter 1 17
?ravel Toyo — Niigata (iZiike) 1 16
Visit to scelter 1 19
Travel Niigate (liike) - Tokyo 1 20
Travel Tokyo - Frankf - Sofia - Laputo 3 21 - 23

reserve 2

Total 25

Air tickets to be paid in letiksis: Iaputo - Vienna
Sofia - liaputo

Dete of departure 16.03.1382. (planned)

I
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ANNEX 4

MEMORANDUM . 09.06.1982 MAPUTO

-

Enclosed I give some of the aspects to be studied during the
study tours. I have to underline, that so much data can not be
collected during a short visit in general. The plants management
dont like to answer certaim questions relating to performance data.

We have to try to find out some details seeing the equipment in
operation, if possible.

The material prepared could be & guideline to be followed
during the visits.
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of sotel plont/ speciiic arez of the smelter
source of water supply, plont demond m3/?ud
source oI eleciric encrzy, POver dewznd o
clinatic, meteorologic conditions

teble of plant organization, number of cmployees

., Peotlinics 2nd novs

Production capacity of reduction plant

Fwaber of potlines

Nuzber of potrooms/potline

Operating pots/potline

Amperage/potline

Pctline voltage

Type of pois

Pov arrangement

Current efficiency

Power consumption D¢ KWh/t Al

Power consumption AC for the total reduction plant
Aluminag: consumption t/t Al

Aluwiiniuws fluoride couswmpibica ng/t Al

Other additives:

Cryolite coazumpiion (Na 2O_content in alumina) Kg/t Al
Fluorepar C. Kg/t Al

Soda ash C. Kg/t Al

Type of used alumina (spec. surface)
Anode consumption gross t/t i1
inode consusption net ¢/t Al
Size of anode butts %
vielight oi cathode insulation

" shell
Yieight of =node (total)
fleight of busbars/pot
Current density in bucsbars
Dimenﬁibn2 ol potrooms
Mode eifect frequ;ncy/pqt Anr
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Manpower for reduction plant hours/t Al

Dimensions of potrooms
Building st;- e of potrooms
Number of crames/potroom
Special (ECL)
Common
Breetk - feed system, cycle c¢f operation
Pot tending:

anode changing, cycle

anode sliding, cycle

metal tapping, cycle
Molten metal transport
size of tapping laddles, number/potroom
Pot life-time *
Pot relining, in place or in separate shop
Cathode baking system
Process control software

Pot resistance -

Alumina feed

Detection, announciation and suppression of anode effects
Resistance control during tapping

Compensation for heat loss during anode changing

Data collection reporting

Potline load control

Plant electrical demand control

Origin of process control hardware
gas cleaning system (primary, secondary)
Applied equipment
Values of clean gas: F gas mg/N o’
F dust mg/N 3
Total dust mg/N 3

Means of enviroumental ccatrol
Quantity of fluoride recovered by cleaning system (ifany)
Alumina supply and handling system

Unloading and storage
Primary alumina storage for ....days supply ee..t
Alumina tanks feeding potroom fume control

fore... days supply ceeot
Alumina tanks downstream from fume control

-

for....days supplyeeee %
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viork schedule: potrsons shift/week, hours/shift
[N - u "
potroun service - -
.
T de an o L e v a - -
LBV JUOLUCEIOn v/ ey
N .
Pairolewn cole conzunnticon

Piteh comswaption
Geo/eil consumyviocn /% eanocde
Hetinz value of used fuel K J/Hﬁ , ¥

Vater demund mo/hour

i,

Number of prcduction lines
Humiver of baking furnece

Fuzber and type of special cranes

Type of bakiang furnaces
Type of nixers
Gas cleeninz systen

Removal of hydrocarbons %

~N
G

" of fluoridex
Used materials:

Calcined petroleum coke
Bpecific density Kg/dm3
Bulk u
Sulphur content %

Screen analyses (8 - 1mm)
Chemical analyses Si, P, V
Coal tar pitch (liquid or solid)
Specific weight g/cm3 nin
Sulphur content % max
h Coking value Conradson

Green carbon manufacture
mode oi forming anodes
green density

Carbon Qaking and cooling
Carbon rodding
Transport and storage

Coke silos for ... months =upply see¥
Pitch silos JZor.... months 2UPPly eeeet
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Baked anodes
Rodded anodes

Working schedule
Rodding hours/shift, shift/week
Carbo'. plant " "
Baking furnace firemen " "

d. Foundry

Product:selection
Production data

Equipment according to the product selection

Rod casting

Strip casting

Rolling slabs - ingots
Extrusion billets
Remelt ingbts

Number of mixing - melting furnaces

Capacity " n "
Number of homogenizing furmaces
Capacity "

Required area for foundry building

e. Electrical

Energy supply system and rectifier stations
Number of incoming lines

Step down station voltages KV/KV

Number of main transformers

Power factor and its improvement

s Number of distribution voltage substations
Number and capacity of rectifier stations
Number and type of units/station
Standby/station
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LAV U.UJ..L; sronsduehers, capihenger,
S

- o WTE e m =g Yy . rm g o
rectificr siations, m2izn busbars

. Harbour Fscilities (if any)

Capzeivy of alumina silos
Canacity ol coice silos

y

Cerzecisy of wnloader (A1 203) 4/n
Capacity of wnloader (coke) /h
Unloaders type

Transport to tranmsier silos

Conctruzstion

History of coastruction

Engineering and nain contractor firms

Time schedule followed during consiruction period

Control/monitor system in planning the construction (CPil, PERTH)
If there were overrun (or spill over) in the original time
schedule. If so, its main reasuns and also its impact on techno -
econoizic aspects

Fuzber and area of subconiractors involued in construction activity

lianpower requirement during conslbruction .

a. Omers organizaticn
b. Consultant/contractors organization
Ce licchanicm of intericcing

Training of personnel (in houce %training facilities)
Supervision by technology seller during

\ Steady oneraLion




3.

Techno - economic

Possibilities of supplying

technology

detailed engineering

supervision for the period of first years
operation

Ensuring training possibilities in seller's plants for
management
engineers
supervisors
skilled workers

Transfer future development of technology bought
Possibilities of supplying raw materials for the smelter

Possibilities of cooperation in establishing the smelter, based
on mutual interest concerning requirements of Mozambique for
aluminium smelting vis-a-vis long term metal delivery.

Approximative prices for available
Technology lmow-how (fee)
Detailed engineering

Supervision
Alumina
Petroleum coke
Pitch

Their views on main techno-economic factors relating to a
$50 000 MTPY smelter (or near about) to the extent they may be
willing to reveal and indicate

a. Optimum size at a given contest

b. What should be the realistic time schedule for setling
up the smelter in developed and developing country
What should be the power price (maximum limit) to keep
the smelter viable (in 1982 and 1987)
How modern or outdated the smelter technology can be
What should be the internal rate of return of the smelter
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LILORARDUL 10.06.1962 1APUR

Fncloced you will find o draft suggestion of the reply to be
csent to the firm Sumitomo Aluminiwa Smeliing CO. Tne suggesticn
was pade afier a discussion with lir Casimiro, Director of Aluminium
Cabinet.

I have %o draw your kind attention %o ilemorandus on the same
subject hended over on 04.01.1932.

I should seatedly emphosize the importance of getiing
contacts with Japanese firms, taking into consideration the existing
energy problems in Japen, their aluminium demend and last buv not
least the advenced technology kmow-how aveilable through them.

/

\\NC ' 79;/)'
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Draft suggestion

SUMITOMO ALUMINIUM SHELTING CO. ITD.

7-9, NIHONBASHI 2 - CHOME, TOKYO 103 JAPAN

Mr. T. Machida

Menager, License Coordination
Technical and Development Dept.

10.06.1982 Maputo
Dear Sir,

Refer to your letter dated 14. April 1982. We understand, you are
willing to study our inquiry and ready to supply the know-how needed
for an aluminium smelter of required plant size.

We have got some information on your advanced smelter technology
and therefore we took into consideration your Company as a potential

supplier of technology know-how.

For the estimation the size and scope of the work to be required,
we give the information as follows:

Plant size: 150 000 IMPPY, together with anode plant of a capacity
matching with smelter capacity, and foundry for producing ingots,
billets for extrusion, properzi rods and wide strips.

Scope of assistance expected from know-how supplier would consist
of engineering, supervision during period of comstruction, training
of personnel and supervision during start-up and first years of
steady operation.

We are also interested in buying raw materials from the Know-how
supplier on basis of long - term agreements.

We are at a stage of preparing Feasibility Studies and of evaluating
the sources, terms, prices and reliability of potential suppliers of
smelting technology and raw materials for the smelter facility.




“
Pt
JHS CESLISY U prens

oM

Ve would apprscinie your responses

at an early date.

Very truly VOurs.
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16.05,1382 uaputo

CO_EIRS ON TEE "DEVELOPUGENT STUDY ON ALULINTUN UANUTACTURING AND

USE  Th MOZAIBIQUE™

The study has deen worxzed out in the frane oL {re assistence in
+he establichrent of an Aluxinium Indusiry in ozanbiquee-

FNumber of the Project: DE/L03/022

The comnsulting fira studied the requirenents andéd techno - ecoaoaic
Peacibility oi developing en aluziniua nenufactoring industry in {ne
country end taken into consideration to tke posscidle extent the local
end reziozal/expert market ceaands, possibilities for econonic
substitution of other (izported) materials by eluwairius.

They elaborated on present consumption of alumtnium and production
and consumpticn forecost for eluminiun until the yeer 2000, analjced
the world's aluniniua production end consunpiion, end geve rrice treads
of 2luminiun end other stiructural meteriels. :

, Short term progran for manufacturing aluminium {inished products,
production capacitles, raw neterisl, power aud water consumptions, staff
requirenents investzments and operation coste, suggested time schedules
also included in body of the reporie o |

Hanufacturing of seal-products recocmended on the production in
Liogcenbique coaprising of

rolled products

cast end rolled produgts
extruded end &rawm products
wire end cables

forgings
recelting fecilities

kes elso been detailede They subxiltied basic detoils an tecino-cconoaic
espects to0 the nceded extent.
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Data end Iindings related %o the perieting ospects will be
kelpful in eolving {tie problexs of leck of rroper dota nesded Ior
the pregorotory eciivity rentioned eboves

Depending on deelsions, design ead comsiruction activities
could begin at the end of 1352 and in 1353, according to tinme sche-
dules given in Fige 3o end Sige S5 It could bo advisckle to0 use pard
of TNDP caniribution $o tie Project DR/I03/80/022 for financing
deadisn work in frene of subcantrzcetise
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Based an comparison of fate given in table 1. and on deteils
~iven in chapler Z. oi this report, Alcos's Lt. Holly plent kes
40 be preferred 10 the other two rlemts.

Differences between performance data on St. Jean's end i%.
Bolly*s plant are roi significant, but Alcoa's potis have the
advantage of possibility to reise producticn by epproximately
3,5 per cent simply by reising the aupersse. Suitable arrargeueny
of pots on ground level resulis in lover building costs. Using
continuous air slide pot bin feeding, nuzver of ECL cranes can
be reduced by one hali, worliug conditions will te inmproved aa
welle.

Tre Reyaolds technology is one of the best techrologies, but
performance, comsiruction end investmezi cost data given in table
l. and details in chapter B. indicate xrigrer cornsumption of rew
raterials end energy as well es higher investment cost,.

Econonic size of suelter:

Pechiney, 180 EA
1 potline, 204 potiss 69 000 LTPY ZAX.

2 potlines 360 pots:s 175 000 * INe
Alcoa, 180 ZA
1 potline, 204 pots: 100 000 * AX.
2 potlines, 360 potss 178 000 * 1TN.
190 EA
1 potline, 204 pots: 104 0G0 ® LiAX.
2 potlines, 350 pots: 184 C00 * 1IN,
Reynolds, 155 FA
1 potline, 215 poiss €6 000 LAY,
2 potlines, 432 pots: 172 0CO * EIe

Data to be collecied during Study Tsuwrs lo. 2. (wmder rreperst-
.don) will give the possibility to work out a cosplels evaluciion
of teciinolozies aveilerzle at world merizet.

Tender inviLztion con e rrepered boocd on experiences joiier-
ed during Study Zour Io. 1 sud 0. 2. and on market studies of

Feasibility Studies.
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B. Detailed infornztion on éiscussions end visits

1. Aluninium Pechiney snd the St Jean de lLeaurienne szeltier
Persons caniected: Yves Salmon
Director of African Affairs

-~ Jean llarie Fache
Aluniniua Division
Head of TechSicel Assistence Service

- Andre Dourat
Director of Leurierme Plant

According to informetion got froa Ir. Y. galmon et Pechiney's
Eeadquarters in Paris, Pechiney is rezdy to supply:

Technology know=how

Besic engineering

Training of key personnel in Pechiney's facilities
Supervision during construction

Supervision during Start-up

Supervision during first period of steady operation

They eetimated 42 months for a green-field smelter construct-
ion. Construction period could be siznificantly reduced in case of
turn key project. Investment cost would be ebout 2700 — 3500 & /
1000 ITPY capecity, excluding infrastructure.

The F serie of Saint Jean's smelter wes built up es an
extension of the existing srelter cgpecity. Potroozs, dry scrubbing
systen, new rodding shop and a new open pit furnece were built
during the construction of F line. Because of the significant incre
ase in overall power consumption they had to consitruct a new
substation designed to be able to igre over the wnole of the power
supply to the plent. '

The potline cane on sitreen at the end oi year 1979, The
construction wori eabracing the new line, the electrical substat..
ion, baking furnece end various encillery chops tool 14 uwontise.
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Carront efficioney 93, 3%
Pewer consumgiion IC 13 324 wh/% AL
PRV

Aluiidng cozswasiion 1 950 i/t AL
~y
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Additives, CeF2 content of elecirolite 4,525
Al-rroduction/pot, day 1 326,4 kg3
Anode current density 0,77 &en
Kuzber of enodes/zot 2x8
Size of anodes 1000x1430x530 =
 Anode butts (> of fresh anodes) A 24 ¢
ilateriel of rods Al
Kuober of studs/enode 6
Pype and number of feeders/bresiers per pot 4~4 point Ifeeders/
breakers
Nunber of hoodinz elenents 2x9
Veight of, busbars/pot 62,5 t
- * steel/pot 113,2 ¢
Kuzber of anode effects/pot, day 0,8
Anode effect voltaze 25 V
Fe content of metal tapped 0,22%
Si L] » ” " ' ) o' 03;5
Iifetime of anodes . 21,3 deys
Tappi .. ‘ycle 32 hours
Capacity of tapping laddles ' 1,8 t
Anode vean raising cycle 2 weeks

Exhausted gas 2,3 n}/éecond, pot
Huzber of ECL cranes/potrooa 1 (for £11 serie 2)
Rumber of heavy duty cranes/potroon 1

ot tendinz operations

Replacement of spent anodes by fresh ones, crusit breeking,
raising the enode beams (using special ECL equipment) filling the
pot tins with elunine, addition of alumira fluaride end other
additives and tapping the metal is doae by ECL cranes. They reuscve |
the large blocks of teth crust by hand tools instead of ECL crane.
Sét the height of fresh anodes also using separate instrument.
Trensport of butts and fresh enodes by using pallets (4 asnodes/;allet).
Dotvon suriace of butts ere flat enough but sane enodes are srired
containing protrusion on the active surface. Anode chenzging toox
10-12 zinutese =zpping of the metal is done by laddles equipped with
coarressed eir operated vacuus injector. Transport of molten wmeial

10 foundrey in G% laddles by specicl truci:s. Besides ECL cranes wiuich

. |




.M

PN OIIIN DEPRPUT SRy FRREpR U STPREIEL N g S

[V

: B ) it yip
~ —-— N ~ - L PIEPRNS PO W PO Sans L 4 - by
R - R -t . . .
. P e e - e S : = R cme T e W AT eae - e FR N
‘ - e AN SRR SRR N S S S
) - N . * -~ .“. - -‘* ; - -.: - ~: RN . ~ ~‘ -
- . - . .- . 7 N - ,.":_
- - TN - - - . - -t ;N.L - K LT
P, - e - L P
AT T [ v v @
e - M ae
m~em Tl et ey - s -. carever R ,
i FORROETED TR ¢ :--. v ‘:._;9 e. L ISy ASA L-‘\O UC(
- N .

T AP S W
‘lA N - - +
. [

- . oW
[3¢e 24
R A NY
——

. N -~
sdvdan T

Tesovel of motal

[N URRSIN ST o1

control

v e s A
resortinyg of zoetlinn dova

LIvdiiiil LY E Vo 8 GOCLI'lu &GUHRLilY value

Y} SO
S.:'.l.‘. [V

ForTonce aavx

e s p P R F T, A | PRI T« IS SV -
SYSUCTO COLLUT o4 COLUANSYY VoML [PV O,_,r [al RRA ,...'.l-.'.-. £
. . . . s
R Y - N Ry, . e
Loriveaee gurslicd By Jorlin~Georin Cononics

i S

roduevion pld

ol

o

o~
w8

(-

LIPSt Y

- iy ILilosenie

g . A - .0

SN L0 U

———e o g & BATF L S

LU e YL EUVAL 1D SIS VI vils el
R

1
~re Live il e

i DUl GULNLAGE &

clecirical a0l

€

. ey P ey ) et ey e
o S0 U0 0O R¥wigeld RE¥1
RS L U R SR SN

ANVIUSSIEN SENTEE]

AN
e -.-1-/. 18 l

K N I PR
CoLicho foumiuyg

[l Le

Liagh
o0 o
- "~

——

PP R S N
L R S
R Vo

)
cY




- 44 -

Power conswiption of sas cleaning system 274 kmin/t Al

Cerhon plont erd roddin=z ehow

A stop in existence prior 1o the cornstructiion oi ¥ line conti-
nues %o be used for preparation of the carton pesve Ior anode
rroduction, and supplies green 2nodes also f{or iLe old poilires.
Feste plant is equipred wita Buss conti:nuous rixerc. Green znodes
are shzped by Fives-Cail vibrzting forzing zechine.

Specific apparent density of anodes 1,55-1,60 kg/dm3. For
supplyirg the proger larze size anodes needed for operation at kizh
ezperage in F ljine, a Setzrax open pit enode beaidng furnece has bteen
built, coxprising 14 Sectioni. Seldng furnsces are fired by oil.
Specific keat consumption 700 000 keal/{ balked anode. 3aking cycle
26 hours. Fuel 0il contains 2% Sulphur conient of used petroleun coke
is 2,7 %. Gas cleaning eguipment. was not installed for the enode
plante.

The enode rodding shop has been made to cover the roéded anode
demand for the whole future extersion (+ 120 pots) and provided with
up to date egquipment on a2 hizh degree of eautomzation. For {the time
being less than one shift production is enough for feeding the poti-
lines. Rodding shop seems to be oversized. Butt stripping mzchines
are prototypes, not retching with capacity needed.

Power euuglz !

The substation is fed by two incoming 220 ZV lines. Two 220/42
KV step dovm transformers were irstalled. The rectifier station for
supplying D.C. power to tke F serie consists of five units, each of
50 XA, 7€0 V capacity. Pricary voliage of regulating transformers is
42 LV. Regulation by tapchangers ({ypedansen) and eaturable reasciors.
Rectifier cooling: raiural convection. Equipment sujfiied by Alstiom.
Type of DC. current {rangforzers: Falmar.

i.anpower

Reducticn plant is operating in tiree skifie, 24 hours/day,
7 éeye/week. Cerbon plant is two shifte, 15 hours/day, 5 Geys/weei.
Rodding in pmne shift/day, 5 daye/week. Total nuuber of exployees 759.
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training in suppliers plant and on the job as well. They are ready
to supply continuing technical assistznce in the use of Alcoa's
'technology, including improvements. Five year continuing tecknical
assistance contract can be offered.

They estimetel 36 months for construction of a smelter of lit.
Holly's size to be built abroad. Construction period could be
significantly reduced in case of a turn-key project. iit. Holly's
plant hes been constructed in 15 months. Tokal invesiment cost cane
t0 360 million §. In tkis case besides supplying complete engineering,
equipnent and materials have been bought by Alcoa, and a prime
contractor company was responsible for the comstruction (Yeargin
Construction ‘Compeny). Alcoa is ready to supply alumina from United
States or from Australia based on long-term agreement.

The it. Holly green-field establishment started with site
preparation in September, 1978. Construction of cerbon plant started
in Iarch 1979, that of the potrooms in June 1980. 10C per cent of
the plant was in operation in December, 1980. The consiruction field
manpower peaked at 2 300 people. The lt. Holly plent produces T
ingots, billets, slabs and pigs.

Reduction section consists of two potlines. Potlines comprise
two potrooms, each 671 metres long, and 2! metres wide, housing
90-90 pots in side by side arrangementse.

Potroom buildings are of steel structures, the outside walls
consists of vertical prepainted corrugated aluminium elements with
translucent lighting strips. Roofings are also made of corrugated
aluminium elements. Potroom level is not raised above groumd level,
ingide the :5idings are not applied brick walls. Ancillary buildings
are of the same structure and materials.

Alumina (coarse grade sandy type, specific surface 45m%/g) received
&t the plants own wharf located 30 kmetres {rom the smelter. Port
facility equipped with pneumetic unloader (Alusuisse) of 410t/hour
capacity. Alumina vacuumed Irom the hold of ship and transferred

to the twin alumina silos by covered conveyor belt.
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Number of hooding elements 2x12

Weight of busbars/pot 60 ¢
Weignt of steel/pot 105 %
Iumber of anode effects/pot, day 1,4
Anode effect voluage 10V

Fe content of metal tepped 0, 2%

Si content of metal tepped 0,03%
Lifetime of anodes 24 days
Tapping cycle 24 hours
Capacity oi tapping laddles . 14 %

Anode beam raising cycle 2,5 weeks
Time of anode beam raising 15 minutes
Life time of pots 6 years
Exhausted Zas 2,5 mS/bot, second
Number of ECL cranes/potroom 2

Number of heavy duty cranes/potroom 2

Pot tending operations

Replacement of spent anodes by fresh ones, crust bresking,
raising the anod: beam (using special US mede equipment) filling the
pot bins with alumina, addition of aluminium fluoride and tapping
the metal is done by ECL cranes. Remove large blocks of bath crust
by hand tools and set the height of fresh anodes using separate
inetrument instead of ECL cranes. Transport of butts and fre@h anodes
by uding pallets and platform trucks (six enodes/pallet). Surfaces of
butts are excellent. Changing anode took 10 minutes. Tapping “addles
are carried by crane and at the end of potrooms picked up by self
loading crucikle carrier. Capacity of laddles: 14 t (3 laddles/potroom
+ 8 reserve). Transfer gantries were provided between potrooms and
maintenance shop for cranes and cathode reliq@ﬁg;‘éhop. Alumax did
not follow:< Alcoa's advice to use airslide system for feeding pot
bins. This decision resulted in double number of ECL cranes, and
dust settled in potrooms. According to management of Alumax it was
a wrcng decision. Cathode baking is done by system using gase.
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Czrbon nlent &xnd roddinz shop

Green znode plant uses petrol coke wita 3% Sulphur content.
Receives liquid pitch. Mixers ere of continuous type (Baker -
Peridins). Green anodes are shaped by vibration forzing rmachire.
Apperent density of green anodes is 1,57 - 1,59. Cne open pit beking
furnsce was inst211éd per potline. The two furnaces have altogeiher
64 sections. Dzking furnaces ere fired by natursl gase. Dzidng shop
is equipped wiitk two ECL cranes.

Specific heat consumpition: 500 000 Xcal/t baked ancde

Baking cycle 24 hours. Gas cleaning equipment is of dust colleci

ing type. Efficiency: 08%.

In the rodding shop spent butts kave anode covering rmeterisl
reaoved, clean btutts zove through machines that sutomatically
straighten bent anode rods, shot blast clean the butts, strip certon
and cest iron, blast clean tkhe contact surlfaces, coat the studes end
position them in the new carbons while cast ircm is poured, all higs s
automztcd operations. The rodding chop operating in ope shift/day,
suprlies proper quentity of rodded enodes to the poirooas.

Power supply

Reciifier stations for each potline are fed by separate overhe-
ad lines. Primary voltaze of regulating transfermers 34 XV. Load
interrupting ewitches in the regulators are of vacuua breaker types.
Rectifiers are of air cooled silicon diode type. Each stetion
consists of 6 units. of 35 ZV, 1 000 V capacity. Rectifiers marufesctur-
:ed by Westinghouse. Regulation for corstant power.

Zype of D.C. current transformors: Halmar

enpower

Reduction plent is operating in three shifts/dzy, 5 days/weck,
rodding in 1 snift/dey, 5 days/week.

fuzber of total plants exployeess

Staif service 100

Production 375 wnekilled (bub treined)
40 supervisors

ruaintenance 135 sldlled voriers
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IESA offers specielized services at all stages . of project
implezentation, studies, tecano-economic evoluations, bzsic design,
detailed design, procuresent and project manzgzement. Cost of design-
—engineering would come to 5-1052 of investmeat cost. Izin eress of
activity: hydroelectric power

Infrastructure
Industrial projects
- Control end support

They gave us general inforxﬁ_ation on projects under preperaiion,
enong others on the Recife VAW szelter plent, and on Albres szelter
project. They just finished tze feasibility report for the Recife
plent, muelters technology and international market study supplied
by VAW, 'Capacity of the proposed plant 110 000 L7PY. The Albras smelter
will have a capacity of 160 000 IZTPY, uging Litsubishi smelting
technolozy (135KA, &8% efficiency, 13.880 kwh/t DC power consunmption,
480 pots). Plent will be located in State Pars.

IESA is ready to deal with Kozambiqueen smelier project, in frace
of engineering services, based on smelting technology know-how, basic
engineering end training fecilities of the choosen technology supplier.
Continuing services could only be bought from technology supplier.

The VAlesul aluminium plant is located et Santa Cruz, Statd of
Rio de Janeiro. It is a green-field establishment. Shareholders
Compennhia Vale do Rio Doce (CVRD) 52%, Shell do Brasil S.A. 44%, Rey-—
nolds International Inc. 4%. The plant has been constructed in 51
aonthse Out of 216 pote only 73 pots are on stream. By August 1982,
nunber of pois in operation will be increased to 108 (kalf serie).

The investment costs caze to 348 million £.

The plent was planned to produce slzbs, billets, T ingots end
‘pigs total of €6 000 ITPY. For the time being they produce only
pigs. Plant area 18 450 000 m2.

The potline consists of two potrooms, 700 metres wide eack,
housing 102 ~ 108 pots in side by side errangement.
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Petrolewn coke storoge capacity 2x1,5 1. Iiguid piteca is used, siro-
1
H

! roe conoeity 2x

Loaate

Patnedd Avm 0 —eed
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Production/year 86 000 ITPY (olenned)

é Kumber of poitrooms 2

? Lwster of pots/posrcom 108

% Potline wvoltage 900 (planned)

; Anperage 155 KA

i Pot voltage 4,3 V 1
Current efficiency 88% (initial 837%)
Power consumption DC 14 470

‘ Alunina conswsption 1 950 kg/t Al (coarse,

' 40 mg/g)
Gross anode ccasumpiion 700 kg/t Al

: Net anode consumption 460 "
Rluminiun flvericds consuwnption (net) 15 " " -
Cryolite consumption 15" "
Aluninium produecition/pot, day 1 100 kg (plgnned)

tnodn ourront donsily 0,80 4/cn®

T e Ty FCIR R )
Munher of u{luuu.-a/ (o3 ") 219

Sive ¢f oncice T90x1320 mm
Anoce bults (% of new boked anodes) 34 %

G
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Llaterial of rods Al
Nuzmber of studs _ 2
Type and number of brealers 1 central bresker ber
Nucber of hoodinz elements 2x12
Weignt of busbars/pot 67 ¢
Weight of sieel/pot 112 ¢
Nulber of anode effects/pot, day 1,0 t (initi=l 3)
Anocde effect voltage 25-45 V
Fe cogtent of metal tapped 0,65
Si content of cetel tapped 0,175
Lifetime oi anodes 18 days
lumber of ECL crenes/poiroon 2 (+1 reserve)
Runmber of heavy duty crenes 1 (+1 reserve)

Pot tendinz onerations

Pot tending is done by ECL cranes according to technology
prescriptgans; Higher number of broken anodes due to lack of proper
experiencé. Bottom eurface of butts on older pots are satisfactory.
Chanzing anode took 15 minutes. Tapping laddles are of 6,5 t capa—
city (10 laddles). Self loading crucible carriers ere used to trans-
port the laddles to the foundry. Zransfer gantries were provided
beiween potrooms, maintenance shop for cranes and cathode reilning
siop, similar %o Lt Holly's Plant. ?

Bath removel froa butts in separate place, by special equipment.
Cathode baking is done by system using gase.

Process control

Control system is similar to Alcoa’s computer controi system.
Two iodcomp computers cortrol the processe. Soitwore worked out by
Remlds .

Electricel perexcfers of pots talken by inproved methods conpered
40 Hemburgz szelter; (measuring points by anodes).

Gas cleaning systenm

Iry scrubbing systea has been instelled

Efficiency on geseous fluoride 99 %
on particulate Ifluoride 08,5 %
Fluoride emission is less then 1 kz/4 A1
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20

lianagement (Y
Planning and conirol 11
Engineering group 12

Adainistration 250

Total 983

Traininz end cortinuinz gscsistance

70 rersons, key persoxnel were trained for 2 — 7 poniis periode
Engineers (30 persoas) were trzined in Haamburg, (Vest Germany, KAV
smelter) erd in Oregon (USA, Reynolds's facility), foremen in
Yenalun snelier (Reynolds, Venezuele).

During the design period 6 Reynolds smelier experts were staying
at IESA Eeadqusrters in Rio de Janeiro. During construction period
the rurber of experts were increased to 12 personse.

From period of start-up 40 Reynolds employees are staying et Valesul
smelter 11 of thea are engineerse.

)

Dl
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You ere kindly requested to receive our officials et your
Headquarters for ar informative discussion related to the
rozanbiquean Aluminiun Project, and to make a short visit possible
to your Miike (Ohmuta) szelter.

we would eppreciate your reply at an early date (oy telex eas

far es possible).

Very truly yours

Pelex: 6 — 369 ALUP O

|
o i
! ! [ ) ,
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Attacned: AINEX e

Annex 2.




- 60 - ANNEX 1.

PROGRALIE AND ROUTING FOR STUDY TCUR No. 2. (2nd revision)

¥r. A. P. Casimiro
IIr. A. Zandamela

No. OF | FLIGHT | No.CF DAYS
DATE DAY No. NEEDED
Travel Turin - Tokyo
02.0ct. 6 LH 283 1

TRN - FRA - TYO 1H 650
Arrival in Tokyo 03. 7 2
Travel Tokyo - llatsuyama

TYO - MYJ 04d. L 3
Discussions in Toyo
Discussions in Toyo 2nd visit 05 > 4
to the smelter ¢
Travel Matsuyama - Ohmuta 06 3 5
Discussions *
D@sgussion.@n Ohmuta and
visit to Miike smelter 07. 4 6
Travel Ohmuta - [latsuyama-
- Tokyo NNYJ - TYO
Discusésions in Tokyo 08. 5 7
Saturday 09. 6 8
Travel Tokyo - Paris 10. 7 JL 425 9

TYO - PAR

NEEDED ANMOUNTS FOR EXPENSES IN US$ (TRAVELLERS CHEQUES):

1584
200
1784

For DSA 2 x 8 x 99
Termineal expenses 2x100

Air tickets 2x2608
TCTAL 7000

e e o st s e
_—=====

[}
\n
n
-
[e)Y

EO 92 oy ¢ €9

+ Rail tickets: Toyo - Onmuta - Toyo.
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Discussion in Onmuta and visit
to iiiike smelter ,
Travel Ohmuta - Matsuyana - 07. 4 20
Tokyo I:¥Jd - TYO
Discussions in Tokyo 08. 5 21
Saturday 09. 6 22
Travel Tokyo - Paris 10. 7 JL 425 23

TYC - PAR
Arrivel in Paris 11. 1 24
Travel Paris - laputo

PAR - LM 12. 2 25
Arrival in aputo 13. 3 26

NEEDED ANMOUNTS FOR EXPENSES IN USS (travellers chegues):

Air tickets for route P - PAR - BUD - TRN
. and PAR - MPM will be paid

by liozambiquean Government.

Air tickets TRN - TYO - i¥YJ - TYO 2 608 S
terninal expenses ~ 150 8
- 2.130..3

+ Rail tickets: Toyo - Ohmuta - Toyo.

NOTE:

Dr Kelényi has to get his DSA in advance in US § (travellers

cheques) for the period of being in travel status, according
to Staff Rules.
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PRIIARY ALUXINIUK FRODUCTION IN JAPAN
Abstpabt made by Dr. M.Kelenyi UN expert

The year of 1981 was one of great trial for the a2luminium
industry, surrounded as it was by an extremely severe environment.
The world economy in general, and particularly in Europe and the
United States, remained stagnant; and because of the sluggishness
in the construction, land transportation and related industries
that comprise the major users of aluminium, the demand for aluminium
dropped sharply.

Consequently, full-scale production cutbacks were mede, princi-
pally by the major U.S. firms, from mid-year, but these were not
sufficient to cope fully with the slowness in the marxet. Thus, the
figures throughout 1981, apart from a few limited periods, were
consistently below those of the preceding year in both quantity and
price level.

Poreign smelters and metal traders, therefore, used the surplus
spot metal to launch an export offensive directed at Japan where the
demand was relatively strong. Amidst these adverse conditions in
overseas markets, transactions wefé conductea at prices that appe-
ared to be even below production cost.

Meanwhile, the Japanese aluminium smelters completely lost
their international competitiveness because of their extremely high
electric powe. cost; despite wide-ranging efforts, the differential
between Japanese and imported aluminum remained great.

CHART 1. MAJOR NORTH ALERICAN ALUMINUL! SIIELTER EARNINGS

(1981)
(Unit: USS million)
, Sales Net Farninzs
Company Value Compared to 1980 Value Compared to 1980
ALCOA cevsceones 5,032 -3% 296 -37%
ALCAN veveceoese 4,978 ~5% 264 ~51%
Reynolds sesee.s 3,481 -5% 87 -52%

I:alser R 3’342 -77; 133 _46%
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Because of the large inflow of low-priced spot metal, ship-
ments of the Japanese smelters dropped drastically. The Japanese
smelters were forced into large production cutbacks and partial
shutdowns of their plants.

To cope with this critical situation in which the very
survival of the Japanese smeliing industry is at stake, the
iinistry of International Trade and Indusiry reopened the
Aluaminum Committee of the Industrial Structure Council, and in
October, the committee prepared a report proposing measures for
the relief of the smelting industry based upon a "Japanese smelting
industry structure with a 700,000 LT annual production capacity".

CHART 3. JAPAN'S PRINMARY ALUKINUL SUFPLY AND DESAND
(Unit: 1000 IT)

Item 1979 1980 1981
Inventory at outsetessceee 341 230 470
PLOGUCEEON oeeeeennnsesens 1,010 1,091 771
IMPOTtS eecsvcorsssecscsces 694 841 981
(Total supply)ecececcocsss (2,045) (2,162) (2,222)
Domestic demand cececcocecs 1,802 1,637 1,571
EXDPOTtS cessvcocscccsccccne 2 4 8
(Total demanc) eececcccsss (1,804) (1,641) (1,579)
Inventory at yearend ..., 230 470 740

While the Japanese smelters give due credit to the fact that
such a relief program has been decided upon within the current
political climate, it is seen as a mere "drop in the bucket" in
light of their current straits.

And so, amidst the great upheaval of a reduction in smeliing
operation and increased dependence upon imported metal, the Japanese
smelters face 1982 with the vital issue still unsolved of whether or
not they are in fact going to succeed in opening new prospectis for
the future wnile restructuring a new order within the industry.
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With the drop in demand, foreign smelters intensified their
production cutback from the beginning of autumn last year. The
rate of operation of all U.S. aluminum smelters at the end of
December 1981 dropped to 3,820,000 ST, or 69.5%, of the full

apacity of 5,510,000 ST. Canada's rate of operation dropped to
86.3%.

There still are no signs of economic recovery in Europe and
the United States, and the future is not clear. In particular,
there are no hopes for a rapid recovery in new housing construct-
ion and automobile production, both industries which have a big
influence upon the aluminum market.

lleanwhile, the cutback in production or postponing of new
projects, principally by the major companies, will continue this
year, but it probably will not be after the third quarter before
g1y substantial effecis are seen.

For Japanese smelting companies, a very severe situation sur-
passing even that of last year will continue, and it is possible
that their very existence mey be endangered. It is also very unli-
kely that overseas demend will recover, and thus the price
differential between Japanese and overseas primary aluminum will
continue, leaving the domestic smelters no choice but to carry out
larze-scale cutback in production, including even the abandoning
of some facilities, and to bear the burden of enormous inventories,
end to sell their product at below :'‘production cost. It is believed
that it will be difficult to maintain even the 700,000 MI level on
which the report of the Aluminum Committee of the Industrial

Structure Council is based and that the production for this year
v-*11 drop below 500,000 IT.
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Annex 11.

- 7 - ANNEXURE

Confidential

TECHNICAL REPORT ON THE SMELTERS VISITED
DURING THE TOUR TO ITALY FROM 26.09.1982
THRU. 04.10.1982

0.

By Dr.M.Kelényi UN expert

PERSONS CONTACTED IN FUSINA SMELTER:

. Dr. Antonio Serra

Technical Director

. Mr. Giuseppe Toia

Engineering and Construction Manager

PERSON CONTACTED IN PORTO VESME SMELTER™

. Mr, Nicola Angelucci

Director

. Mr. Boato

Process Engineer
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Tha Tusine emelter located some 6 kaz from Verice 1
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is under reconstruction. which is daone coatiouously according to
the schedule for rencwing of pots, The new pots were developed
in Pusina ausd nave new ancdy Cotisiruviiva, Coed. Sooding and &y
scrubl:ine svsten.

Presentiy one third of the pots built in the potline are of the
new tvpa. There is an experimental pot in the potline equipped

s/ureclers, which will coma on
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streaw noxt moeth for testing, All the pots are ia end to end
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arrangenvnt.

The potroum tuilding is of concrete structure with horizontel
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atame svaned looat, tacillarv buildings ave of stecl structures
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with aluminiunm sidings.

Alumina (cearse grade but well on the lower limit) is supplied
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heir own,plant. Capacity of central alwaina silo is 15 000 t,
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e perrcl vobe silo iy of a capacity of 7 TCO t.
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Current efficiency ..ceececcacees
Power consumption D.C. ..veevesss
Alumira consumption .iieeecevnace
Net anode consumption sessveoscos
Net fluoride consumption ........
Aluminium production/pot day ....
Specific surface of alumina ......
Anode current density .oecveeeess
Number of anodes/pot .......ce...
Number of blocks/anode ..........
Number of studs/block ...ecinesns
Type of central feeder/breaker ..
Number of anode effects/day, pot.
Lifetime of anodes ...eoveecneses

Area of POLTOOM seveevsorocrnsoes

The pot tending operations are done by using special cranes but

0,9
14 000 KwWwh/t Al
1 930 kg/t Al
449 kg/t Al
25 kg/t Al
986 kg
35 m2/kg
0,7 A/cm?
16
2
2
Line/breaker bar
1,5
32 days
13.200 m?

alumina and fluorides are transported to the pots by special

trucks.

The process control system hardware includes one microprocessor

for each ten pots. The microprocessors are connected to the

central computer. Software includes:

Pot resistance control to entered setpoint

Alumina feed control/crust breaking

Resistance control during tapping the metal

Noisy pot detection

Collection and recording of potline data

ANCILLARY SHOPS:

The plant has his own carbon plant, rodding shop and foundry

of capacity matching with the primary aluminium productionm,

In the green anode plant contin ous mixer (Buss) is applied,

They use petrol coke having a sulphur content of 3%,

.
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ALSAR SMELTZR - PORTO VESME

The Porto Vesme smelter is located at the south ccast of Sardi-

- ~n=

NN [ - e 3 T MU [ ea e ~ I b
Diall Lisaalic. 202 sinfsalel 1ids Cuile T 300¢8a .o L.

12

designed between 1960 and 1970 and represents the smelting

technology of i siuiics. T puts are of

gement,

The plant has its own power station of 2 x 170 MY capacity. The
nower etation is fired hv oil/coal. The plant has also its own
wharf, vhere receives petrol coke and pitch and fuel for the
power station. The ncminal production capacity of the smeliter
is 120 000 MIPY but due to the known market situation only 75%

of the capacity is in operation,

A1l the buildiucs are of steel structures., The pot tending level
of the potrooms are raised some 6 metres above ground level,
cathode shells are transported through ground level for relining

in a separate relining shop.

Alumina (coarse grade but well ou the lower Jimit) is supplied
by Craliuminag plant located nest to the smelter. alumina is .
transported by convevor belt., The petrol coke is stored in four

silos each having a capacity of 7 0CO t,

.
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Production ......... Cesseteantesannasene 120 GO0 MTPY
Number of potlines ...... teeevaans ceeee 2
Number of DOLIOOMS ceeereceoencnns ceana 2 (pots in two
rows)
Total number of pots ....... cesreranans 324
AMDerage .....ee.n Ceeseaecaeesesnnnas .o 150 XA (operating
at 145 K4)
Pot voltage ....ciceeenennnen Ceeeaaa ces 4,3 v
Current efficiency .....ecv.n. eesaas .o 0,9
Power consumption D.C. ...... ceeeveess. 14 000 KWh/t Al
Alumina consumption .c..ceveececeonannse 1 930 Kg/t Al
“  Net anode consumption ........... cereee 460 kg/t Al
Net fluoride consumption ........... . 50 kg/t al
Aluminium production/pot, day ......... 1015 k=
Number of anodes/pot ........ ceeeanes . 16
Number of block/anode ......... N
Number of stud/anode ....... ceresenanas &
Size of anodes ......... tevecneereesaes 1560 x 900 x 620 mm
‘Anode current density (at 150KA) ...... 0,67 A/cm?
Number of anode effects/pot, day ...... 1,3
Lifetime of anodes (davs) .ccieecevcese 32
Anode butts (7 of fresh anodes) ....... 207
Weight of busbars/pot ....cveveeienennn 30t
Weight of steel/pot ...veiirrrninvecnee 40 t
Lifetime of POLS ..vvvecvecvrvcocsncnns 2 600 days
Total area of pPOLIOOMS .ecvvevevsnrnnns 52 000 m?
" MNumber of semi~gantries/potroom ....... 3
Number of heawy duty cranes/potroom ... 2
Spicific Surface of Alumina ........000 35 m2/g

The pot tanding operations are done by using semi-gantries, pots

are not equipped with central feeding/breaking,
Process control therefore does not include the above operations.

Hardware is simitar to that of the Fusina smelter. In the Porto

Veswe compuier centre tvo 1BM 1800 computers have been installed

Ll
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Efficicacy on particulate ..o......

ol
w
P ]

Ffficiency on  gzaseous fluovide.....

ANCILTARY SHQPS:

-——————— e S ———

The anode plant has been constructed using KHD technology.
Foogim ime 3 wTane Lan s Tissc aeninned with coatinuous
mixers (Puss). Green anodes are shaped by a Von Roll press.
Anparent deasityv of anodes 1,7 ke/dm3. Sulphur content of
used petrol coke is 37. Two closed type baking furnaces of 36

ces

W

sections each have been installed in the baking plant. rurn
are fired bv oil. Sulphur content of oil is 1 - 27. Specific
heat consumption is 336 000 kcal/t baked anode. Baking cycle

2i eclectrofilter ecuipment

we

is 24 hours. For gas cleaning Lu
has been applied. The rodding shop has been designed to cover

the rodded anode demand of ten pctlines, process is nighly
automated. Tney use aluminium spray for coating anodes. Aluminium

consumpticn is 25 kg/anode.

Green ancle nlant orerates in 3 shifts/day, 5 days/week, while
the rodding 2 shifts/dav, 5 days/weck.
The rectifier stations yor supplying D.C. power to the potlines

cots Lt of Tanr wains h, Conacity of one unit 15 53,5 KA,

850 V. The rectifiers ave water cooled (Siemens).

eeol
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In the foundry 8 homogenizing-casting furnmace units have been
installed. Each unit consists a homogenizing furnace of 50 000 t
capacity and two casting furnaces of 25 000 - 25 000 t capacity.
Foundry 1is equipped with all the machines needed for producing

slabs, billets, T ingots and pigs as well,

COMMENTS

In table 1. are ziven some of the performance data on pots and some
other data on smelters collected during the Study Tour n? 1 and during the

tour to Italy as well.

In course of comparison of data shown in the table, we have to take
into consideration, that Italian smelters visited represent the smelting

technology of the sixties, improved to the extent possible.
We have also to remark that performance data given by the management
in Porto Vesme are better than what we could conclude from our observations

relating to the real operation of the reduction plant.

We can work out a comparison more realistic after getting the complete

talian feasibility study indicating the source anddata on technology offered.

el




B SUME _DATA O DIFF) RENT

St. .Jean de :
- ita vn smelter Maur ienne !
Uiy ev

t S (S

Total preduction NTPY L..iioaacaa... 29150

- Niohor o POTIINEG: (4 ieeeacaascansns L
Miher 0 PULIOOM: tiieeaecsnssoasss ?
[ - S SRR HVEE -V TIPY o of pINE:. SO :

rea b potioons mE e 8100 ;

(=]

L§

~
‘

Axcie verrenr density Afem2 ....... 0,7/

7

Covent tEf1c Cne. 2 diiiiensvnenne 93,3

! Pol VOll B¢ (ieeeiineesanasaannesnns 4,17 i
) D.fl. poe roconsumtion KWn/t Al ..., 13124 :
b _ : Notoanods consumption kg/t Al L..... 437 :
[ N.o: f£laovride consvaption  kg/t Al .. 12,5 E
i Prodecticn/pos, day o.e. kg cL.a.l. 1326,4 E
Pot teading level ..iiiicereecinennn raised !

- ] Central feeding/breaking cceveeanvas point 3

Gas €leaning .cceecveccncacsaccnsnnns dry

.
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Fere below I zive briel descrintion of sore comucn technicel

ermressione used by nersomnel essocigted with el iminium smeltinz.
- Zall - Feroul® process (;resently usad):
solution of zluminiun oxidie (al.rlra 41

cryolite (Fay Al F) at about 975 °c.

-~ Alunmine, Ala 03: nzior cetvegories may ve classified as Iollows

Tluory Senay Uncer-czlci-
s ned
% Tines paseing 4Jfamesh  20-50 less then 10  10-20
—-edian jparticle size/L 50 ¢0-100 50-E0
ingle of repose more then 45° 30-35 30-40
Specific surface mz/g less than 5 moee than 35 noee tazn 35
3ulk density g/cm3 less then 0,75 " " 0,85 " " 0,85

The szndy type 2llows a production increase 2nd a dry scrubbing
e pot fumes. Its solubility in the cryolitic bath is vettler
ory elumine, potentially resulting in' a
suostantial gain as for pot current efficiency. Ite bulk density
2llows zdditional storage capacity for a given investment cost
end 2lso allows a2 significant saving on freight cost.

Desirable criteria for an up to date application will be as . Zollow
s - . 2
Specific surface of 40-60 m“/g

o]

Proportion of alpha aluminz pne of the ceryestalline form of
2luminz) less than 20%

roportion of fires jassing a 4?/th£sh 7% ex.

Seen in this ll,Lt, vnder-calecined alunines rezresant no more
shan g trencitional phase fowerds a ;roduct To0 Te clessgilied es
"sandy"




i - . . Ten. RS iy
‘he rotio of motal produced in the cell

/pot/ comparcd to that theoretically ex

e

e}

ved Lrom Furaday ' s Law. Accoruling to

ol

the Law at 1027 current efficiency 1 A of

current passing throuch the pot iould prod-
uce 6,335 s of aluminium cach hour.
With this .

Lchunminium per not day kZ
Hews PEI Bl C2 {__3_ 1004

8,0%. average current

Current efficiency is influenced by:
Temperature
Current density
Interpolar distance
Composition of electrolyte

Cell design

- In modern industrial cells the average current

efficiency for metal production varies between

88-94% of the theoretical amcunt. The extent
that the current efficiencyis lower is deterninr

ed by a number of variables mentioned above.

~ Pot: An operating electrolitical cell, production unit of a reduction

plant. Main parts of a poﬂéf pre-bpaked type:

Cathode shell comprising steel shell

intermediate shell/cathode insulation
internal shell /cathode carbon/
collector bars /steel/

cathode busbars /aluminium/

Anode assembly comprising: anode structure/steel/ with rais-

ing mechanism
feed hopper /alumina reservoir,pot bi
roddced anodes
crust breaker system
anodec busbars /siuminium/

fume hoods /aluminium cover/




Potline: 2 series oI pote Zed -z comon racsilier sistion.
Dotline voliezge derends on tze number oI ots buill
in.
Cryolive: NaBAl ?6. It is the precdominant constituent ol
electrol;te comprising at least 80% of the total
electrol te weizhi, end is esgenticl .Ior the i

Léditives: verious afditions 0 The cryolite :0dify ite zhisiceal
end cnermical properiizs 2nd thns inprove the cell
neriormance.

* Phe most imporitant additives used commercially sre es

follows:

-~ aluminium fluoride, AlFB, constitutes only azout

2-10 Wt % of the electrolyte but it is the elecirolite

component thet is conswied at the zreatest rate in

the novs.

- caleium fluoride, Ca F,, constitutes up %o g e %
the electirolyte. Celciuvm is present as an impur-

v in the 2lunina Teed, s0 can be sufiicient o

meinvain the onersting concentvration.

Both of these additives lower the Ireezing point oI
the electrolyte., Lny zdditive to tie electrol;te nas

to keep the density
eluminiun, wanich is

lower then that of the liquid

2,3 g/ 2t 1000

°c.

-~ ; ~ . ~ i
zot voltzge:Total voltage drop of a reduction cell 4-5 V, L=
comprised ¢ three serarate conitributions:

decomposition volteze (= 1,2V)

polarizetion volizze

-

¢rors

A} . . -
ohric voltaze

(= 1,8v)
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- Scrubring sycstems: Vel scrubberc: can remove solutle zases such
e amn g e i e ama . .
ee nydrogen Tluoride with hizh 2ificiency end

~erviculzste octter with noderste of

IS off-ases trezvad by & wet gystien, the
liquic underzoss & ireet.ent 0 renmove the

Tluorice nmeterial tefore the weter czn Te
c

reuced Or ¢ischergec.

Dry scrudnerz: Cervain tjes of slumine used
Y

ir. the reduction jrocess reve a nizh eilinisy

scrubving nediun. Dry scerudbing systeas eare
Gesigned (o convect the cell ofi-zases with

aluning vefore the zzses ere pascsed Tirouz:

”

.

bzz Tilters Cfor gperticulzte reuovel. Tnis I e
0Z zes cleaninz permits significent operstion
saving through the recovery of IJluoride eni

elunina, reducing gluminium fluoride conswijt-

ion by as much zs 5C%.

- Rodding: . rixing the anode stud assembly into the anode
carvon dlock with molten iron. Rodding shop
includes 211 the rcachines reeded t0 prepare
and finish this ogeration

- Baking shop: Shop for beking the green anodes in the bzking
furnace(s), at 1100-1300°C. The cycle of
placing green anodes, preheating, firing,
cooling and removel is aprroximately 28-30 édays.

~ ECL cranes: Special cranses made by Electrification Caar;-
ente Levage, rrance, for special yot tending
operations.

- ITI1 crenes: Special crenes made by lederlanise Zranhouw
"eevecneprij, Hollend, for speciel Yeizing
fvrnece tending orzretions.

- fir elife syestem: L syeven Ior trersrorting 2lunina with tre
rels of sir (throuza vinelinss)

m e —
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