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Part I: ESSENTIAL ELEM:NTS

I. Introduction

Develnping Countries, both by nature and neccssd ty sh™ 1d undcrtake
excoptinnally strng measures in sclccting indwstrisl mrojects for
imnlementation in their devel nprent r-gremes, This is n>t ~nly
necessrry L9 echieve the highest ratas development “ut it 4is 4imperae
tive tho onsure the success of the project to e sclected under the
perticular cndithns »f the developing cduntries,

A reguler feasibility study aims at investignting the pHssibili.
ties of rerlizing a cort-in projoet taking intn acesunt all relevent
factors and anelyzing the teehbnical and cveonmical aspects f such
projcets in as much det2il as is nacessary tn justify the reec mmendations
2rrived at by such study,

Such a rcgular foasibility study, o mplete as it may scem, may
lend ¢t unprodicted failures hen apalied ¢ develrment pr- jc cts in
devcloping ewntrics duc tn proveiling 1lacnl enditions in such oountries
which render such » study an unreslisablec thesis, clthough thce same
faetors considered in the study when apnlicd in a more deviloped ovuntry
¢ould probably lcad to a succossful and profit-ble ostablishment,

In this paper, it 1s mt ur aim t> giw the clkements € a
Proper foesibility study, »s thds is a stardard wroccdure well kn-wn
rnd prectised by 0ll thase inv-lved in devclopment activitics through-
"t the world, It is, hwever, our dntention t) thrw s~me light ~n the
influcnec of local e nditi-ns in developing eountrics 2n the feasibility
studics prepered for projccts propascd £or implementetisn 4n such
¢ountries, Such influence may well Ve ¥ be decisive in the final
decisinn eoncerning the excoution ~f the project,

The imprtence of feasibility studies cemnt L nverstetad. These
are imperative ¢ ensurc & proper use f the limited recsrurces
developing eruntrics, and must be supplcmentod by a sund a rorais-1 ~f
1-ocel enniitions that might spere thce o untries e¢ngemed s'me rogrets
as wcll ns losscs, ich are ¢stly in torms f bhth time and mney,

In ~ther words, fcasibility studics must be made by they should be
undertakon with specirl £:rms 'n the preveiling peculinr ¢ nditins ~f
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the specified projects under oors ideration in the perticular contry
int erested in thedr implementation,

The U'R which started serious industrial development almost ten
Year 230 hes gained sme experience in this fieid, If this paper can
even pertically convey this experience to other developing countries,
it will have served its purpose, and the country will have paid part
of the debt it owes to those mor: develnped courtrieswhichassisted
the UAR in the difficult ycars of initial develepment o

Our aproach in this raper will be to classify the probable
decdsive local factors under various headings and to 1llustrate thosc
factors through meaningfull case studies which should be useful for
the4r nrohable aprlicability to other developing countries,

II, Market Survey
This survey is intended to estimrte th- probable size of the

local merket at the time of putting a certain industriel project into
operation, as well as the export rossibilities,

The importance of this survey cannot be cdequrtely emvhasized;
the difficulty of arriving at an exmet or even on apwroximate cstimate
is apparent, the estimate being a result of many camplex I-ctors.

The adequrey of statistical dete is the first obatacle to eenfront
& study group, An atterpt to base estimotes on records of pest imports
often lesds to ccnfusirg information for scveral recsons euck as ine
complete specificeticns in records of imports (assumi‘g th-t such records
cxist and are cleerly classificd), rostrictions on irports resulting
in unpredictable differcnces bectwesn imports and real demand, rates
of custon duties which may encourege or di ecourage import and henec
sales of ore item opr another, Pawerful agents for cortain rrodrets
may gralse imports of rn item which night nat be exactly what consumcrs
would prefer if they had » wider choice. Per cavita income, besides
limi ting the size of i~ports, mry divert the demand to chcaper products
even if these may prove inedequate for consuner needs, ar even highcr
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in maintenance and rumning cost,

These are . but some factors that rcstriet the ¢rpacity to
estimate local demend, Other fretors such ~s expccted pepulation
growth, rete of inercese in the nationel income end per capite income,
would equelly restriect assumption of increcsec in dcmand prior to and
after production starts, Factors, affecting the estimate for possible
exports ~nd probeble export markets arc even more complex,

Among thess one c¢rn quote the cost of the product compered with
world merket prices, rcstrictive ~cosures impos d by oountrics with
potential markets, conflicting development rrojects in those countricse,
world progress in techniques and uges which mEy render the rroducts
obsolcte at on unpredictod early dste. Political factors, old establighcd
historicrl reletions and treditions, must also be considercd,

The intcraction of all thesc frctors often results ‘n a very
conscrvetive estimete of the markct potentirlitics and it con well
be a resson to dissuade the authoritics from such an rdventurous attempt,
or if such a project is ultimately cxecutcd, 1t is catablished with a
small productive capecity, henee causing higher mroductinn cost, less
mechanigation, batch rather than line op mass mroductio , cte,

Extension of production i such erscs comcs ~lmost immediately
after cxecution and occassionally cven before the initianl product inn
storts, This introduces scveral ¢mplicotions and ~lways provcs very
~xpcnsive both dn cnpital and running expendi ture oduparcd with an
origin®l sncestoge construetion with e oombincd capacity,

The estimate for the productive cepacity of a mroposed industpial
project in a devel oping country is therefore a very difficult decision
that needs, besides a serious market survey by experienced spe clalists,
& sound logicel assessment of the effcets of local and foreign facters
thet influence that estimete, The final decision for the productive
crpacity is usunlly quite different fram the original estimete arrived
at through the conventional market survey,




The decision should cme from within the country interested, after

cons idering the ndvice of experts in the fisld of marieting, amd should
often be a policy decision, It should also be mentioned thet a conserva-
tive estimnte is rother unwise in esse of developirng oountrics, ¢ recom-
mendetion which is probebly not trus far the more advernce count ries,

It is nlweys wise to seloct specific industries for which o certain
country is well placed and to meke serious rttenpts to specialize in
such industries to g3ain internctional reputotion, These industrics fer
the best possibilities for unlimited expansion of production and exports,
henee oontributing tremendously to the court ry's effarts in development
ard helping to mect the incre~sing high demamis on foreign currency for

. investment goods, indistrisl raw materiale and other imports, Past
trrditions, avnilability of rew mterisls » Abundence of specialized

labour are among the most predominant factors in the sclection of 3116h
indwtrics for any developing country,

NI, Bax Meterjrls

Perhaps the ~v-ilability end reccosibility of raw materials
necossary for realizing » certain prokct with the ¢rproity recuired
are the first to be ascertained both in imprtaree and priority in any
devoloping country.

Although this factor is mot as deeisive as the previous fretor,
in ns far rs the unavailability of rew materinls does not nccessarily
man cancellatinn of the projct, it wuld be most unwise to dve
projects which depend »n import of raw mtorials high priorities,
as their excoution would imprse a burden ~n the curtry's development
by their r.gular domend ~f foreign arreney for raw meterisl imports
at a time when the devcloping country is in need f 2ll its prasibilitics
tn invest in capital goods for s growing devclopment in all fields,
This is not, howevor, thc czse in more developed cowmntries where the
profitability of the project justifics its executiwn even when scme
rew materials have to be imported »xorly,
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There are many ceses when o lneal rew metorirl in o devcloping
country mey be used to repl-ce 2 more or loss conventionsl raw material
£8 used in nther countrics, Here, we cnn eite the cnse of production
of pulp and peper in the UAR, Lecking srurces of hard or soft wood,
the industry hed 7 1wk for “ther raw matcrisls » and agriculturrl re-
sidues, such as rice strew, and suger - cene bagasse which proved to
be & sufficicntly rich reswirce., The UAR 48 now producing pulp from
rice strrw ond begesse in growing quantities to satisfy the country's
growing nceds., The nccessity t~ import » smll pereentrge ~f long
fibre pulp at prescnt, des n-t rrdically chrnge the avva thery. S8non,
the UAR will be a pincer the world over, in producing newsprint, als»
fr'm suger-cane bogesse,

The avail-bility of rew materizls 4s mot in itself sufficient.
Such raw raterials should be accessible; An interestin~ exemple in
the UAR being the ontton stelks, Cntton stolks being a g77d row
matcriel for pulp production, wns ¢nsidered, Its abvndonce did not,
h-wever, justify its wsc, The cist of its oollectim (being scattered
all over the country) 2s well as its we for indstry is n-t at present
Justifiable, With increased dcvelopment o the country, and rise in
the stenderd of 1living, °nd the spr erding f the we »f liguid »r g2e
fuels, eitton stnlks mry beoome eventunlly an availeble and accessible
rav mterial for pulp producticn in the UAR,

be' m‘)me 1‘ hogu

In almist r11 indwtrics, productim f eny menuf ctured item
oon be achieved by m-re then 'ne process, the mr-cess t> bo ad pted
is sclected bv sppraisel ~f the vari-us industrially pr-ved prrcesses
or by thc system °f elimin~ti-n, Oftcn, the process thot proves mnst
s tisfectory in » developed country mey not be the right solution
for a developing country, Reasans for such difference of selection
may he the use of ¢ different raw meterisl ne cessitrting » specinl
treatment, sveilerbility or scareity of electric power thus giving
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" preference to an otherwiee electric process compered with an ~lternative
chemies). nrocess. The degree of technicrl skill m~y often ~reve
decisive frctor in the selection of - mocess unemployment in 2 country
my give preference to » less mechnnized or mwtom-tic rrocess, Lim
brick production in the UAR is »n ex~mple where semi-automatic cr

even menu2l processes were preferfed for plonts to ve establiched in
rural aress, while full sutomrtic plonts vers selected for urbzn areas,
vhere highor skills prev-il. 01d established technique s may of ten
persurde the nuthorities to contirue procuwetion using the s-me tcchniques
and using the existing skills, elthough 2 more deveioped technique would '” ’
othcrwise h-ve been sclected. Such a declsjon, though conservative s

it ecems, has other ~dvant-ges in the unificatien of equipment, sinplie

? fiertion of onir-tion, meintenence, rep~ir md treining rrocedurcs,

% reducing stocks of spare parts snd stend-by units, etec. Some other

‘ ex'mples of the influence of lnenl cauiiti ns a1 th: selection of

the menufecturing process, are the choice of oxidation under atmospherie
presswe in the prodwtion of nitric neid, this process being lower in
platinum consu:ption, Using gpsun far the production of sulphurie

acld instecrd of the more converition~l r-w metori-ls (sulphur or pyrite)
has the ~dventr-e to limit imports of row motcrinls, though ~t the

risk of a higher initirl ple+ expenditiure. 'B '

The rbove rensoning should not be tnkon as » b~sis by developing
countries to cantent themsclves with 1: ss ndvoneed tcehniques, Develop=
ing countries should av-il thems-lves with the letest developments and
innovetione in industrirl techniques to have some corpetitive production,
but this should be done logicrlly ard intel ivently with +he existing
locel conditions in the farefromnt of conal dermtion,

v. Cholec of Site

The normrl f-otors affecting the sclection of the rest suitrtle
site for = certrin industry such as the locetion of the neeesscry
raw meterials, the markets for the prodwetion, tk aveilability of
electric cncrgy rnd ~ther freilitics, ete., erc more important in a
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developing country, since thcy have greater imp-ct onfinal profitability of
/;P‘,Ject. However, there are other powerful frotars th t my intere

vene in case of developing courntries, Swch factors are often socinl

or strategie and mey force some sacrifice in the economy of somc

industrirl projects,

One of the major problems canfronting devsloping countrics in
selecting sites for indwtri-1l development, is the inclination to cone
centrate mrny of the major imdustre. in ar  rownd the cupitel or
larse cities where the mejority of the eonsuming power, the skilled
labour, the mre readily found sup orting f-ecilitics and the better
working conditions exist, This inclination mey be rejected in £rvour
of & more even distribution of industry. Regionel planning is thus
& necessity snd often -ushes the ecmomic factors tn seennd plage of
importance; ntherwise, development problcms snon becme insnluble in
regions of lerge popul-tion emcent retion, with a wide disparity of
inome levels betwe:n urben amd rurel areas,

Developing oountrics ~re thus ~ften confronted vith the difficult
task of having to chonsc between emecntration of indistries in already
built up and devel oped communitics a bear the penrlty of developing
new communitics, investing in the cxpensive scrvice projects, when they
need everv penny they can sparc for th ir productive development,

One of the decisive factors in the selcotion of site in devel oping
countries is the priblum ~f tramsportstinn; such a frctor being less
important in the casc of more devcloped cauntrics where o mre complcte
network of varinus means of trams portetion (rail, road and water)
generally exists »md ronders the choice less diffioult .

VI. 4vallability of Laboyp

The rate nf training the formrtion ~f the varicws catcgories skill
*nd profcssi ns generally lags behind the rete of imdustrial devel opmonb
in devoloping countrice ~nd smn such countrics find that lebour aveile
ability is becoming morc nf & problam whilc unemploymont of unskilled




led~ur remeins high, This aurtails drveloment »md comtributcs to
inflationery trends in the ware strustwe due tn the natural law of
demrnd And supply, and thus rdversely affects the ooet of production,
Any efforts made in developing co:ntries to speed up training and formee

tion of labour mey prove inrdequate tut any expenses made for such aims
wvill 2lways prove justified,

VII. Eeonomic inalysis Fngtors

The conventional economic study is very useful in itself, but
for a developing country, it should only be cansidered point o depart-
we, due to the limitrtions in the bmefits to be obtrined fram it, as
well 28 the dearth of some esentirl dota thr t ought to be knawn to o
developing oountry in order to arrive at a definite decision concerning
the exscution of the Project under study or othe rwise, '

The standerd mothod of oapital/output retic or profit nbility

estim-~tes ~re not enough in themselves; other factors inportent for a'
developing country include:

1. Knovledge of tie life-history of the project.

2. The nationel groes ree of retum,

3. T™» swplus rate of return,

be Tho goverment revernue from the project,

5. The net foreign currency expenditure,

6, The antiocipeted fareign aurrency rajin through export,

Other methods thot are bet'er applicable to cases of developing
ountries sre now being devised, the crsh flow discounting me thod being
the one most wed, It tabul tes the pmjéct inpt ~md autput throughout
the mrojects lifetime in several tables of local investment, foreign
investment nnd profit and loss startemant; the rete of petum for the
enterprise, for tho capital owner, for the nrtienal gross rate of retum,
ths surplus rate of retumn, the governmert revenue, tho farcign exchange,
[ 7.

‘ther considerations thet Ray govern the decision to be taken for
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projocts in developing countrics include:
1. °riority given to projects whose production is needed for

Ton. other existing industri: 8. This refors m~inly® basie industries
forme- which do not generally look attractive from the feasibility study
n alme alone, but heve to be undert~kon for visible resson specially in
& country aiming st an ambitious steble progrommc of devel opment,
or adopting a high level of Planning. The iron and steel produc-
. tion in the UAR is 2n cxample of such industries,
depart- ,‘( 2, Support of loerl market rices my occasionclly be used to
» &8 render & project economically sound, This is not normally recome
a mended, but mey ocersionally be rescrted to so as to protect en
crning importent mroject in its early productive life,

3. Scareity of foreign currency may foree a developing court ry
. to give special prioritics to certain proycts which have a high
or n' ' rate of forcign currency savings or 2 high yield of foroign
] currency inecome throush exports, win regular forsibility studies
do nat Justify such priority,

Le Projects aimod at raising the standard of 1living of the v
populntion gererelly heve a specdrl sppeal 4n developing oountries,

"' This trend should, howsver, be closely wetched rs such proje cts
1 Pre often less rdvrntageous from tho nrtioncl coonamy point of
viow,
- j 5. For ountrice seeking rv-invostmont of the retums from corlier
being ] dovelopmont ond mrtioncl sovirgs, omphasis on those projects
'ghout i giving thoe highest surplss rete of rotum is generally rdvised,
n | VIII. Comprying Altomvi ves
“he Upon properation of the fcasibility report Jwtifying the exeoue
stum, tion of »n industrial mojuct, a devel oping cuntry should meke a
, separcte study to comprre the vorious alt emst ivos of excouting this
for project, This will inevitrbly result in the scls tion of the most
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soonomic procedure of oxocution for the estim ted Production and r.tumms,
the time of exccution bung & feetar in the camperison. Seversel inter-
rtionally knam methods for meking this ocompardson exist; the most
suitablc method to the court ry in question hns to be salected,

|
f
z
¥
: E
iy

¥
E
4

"“hile the sudbject of int.gr-ted pro jocts das not 211 undcr the
ading of campurison betwom ot ern'tives, it often offers clerrly
bene £icirl alturnrtive me-ns of «xoouting 2 pro jcot, It helps cut
erpital investment, reduccs traneport snd other servioc costs and
imrovcs the econcmy of crch wit of the intogr-~tcd plent, Exemples o
adding » pulp mill from bagesse to ncw Swgar mills, amd a cement plant » ’
% & sulphuric scid plont from gypsum clarify this flea; both cxomples
oome from the UAR, '

IX Sensitivity Pacters

Since it was made alear in this Rper tht devclopirg countrics
will have to depond on estim-tes much morc then the morc devcloped
ountrics, it would be wise to estim to the effect of dlscrepencica
of some of the most decls fve elements in an appraissl study repoart on
the econmy of the proj:ct and hence on its feasibility, Thesec estimates,
tlthough involvirng a big effort, are well Justifiod as a sign of warning,
'pointing to those factors soriously affceting tie fersibility, where ] ’
. strict estimrtes lrve to he mrde #nd where o onservetive attitude would

be most wise., They would nlso provide a guide-line as to where oertain
devietions could be tolerated and to what extent,

Not all frctors affecting the feasibility of an indwtrial roject
in a doveloping country sre teneible, Lack of past experience and
inoomplote statistical infarmation incrensos the number of those factors
4n less developed countrics and ence increases their importance, Such
fectars may also be of a sooial, political am humanitsrian nature, i,e¢,
Objectives of a deval opirg O wWtry in regerd to literncy, ealth, de-
osntralisation of industry, national defence, eto,




Part II: CASE STUDI1:iS

he Project for Aluminium Production
I. Introduction

Aluminiun industry » being onc of the basic metallurgical industries R
has been developing very rapidly compared to the iron and steel indus-
try, due to the W de-spreading rate of using this new light metal in
several enginecering and domestic fields, viz, eircraft, vohicles, cableg
pipes cnd sections, foil, hous:zhold 1t ensils - etc,

In 1354, Cainte-Claire de Ville was the first to mrodvce aluminium
in a somewhst reguler way by chemical mc thods, One kilogram of the
metel cost about $300 compared to a gold rrice of esbout $350 at that
time. In 1855 aluminium price came rapidly down to 60%/Kg and in 1880
it was only 20 $/Kg. 1In 1886, the two sciertists Heroult in France and
Hall in the U3/ discovered independently, the conventional process of
aluminium preduwction by electrolysis from pure alumina (1'.1203) using
an electrolyte o molten eryolite (80di um~alumins um fluoride), Soon
after this the price sank quite rapidly till it reached 200 %/ton in
1939, Since that tire aliminium price varision was almost controlled
by few strong woerld producers who owned grest beauxite resources and
huge hydro-electric powar rererating plants, which nebled thom to
ccntrol the world export market of al uminium,

The conventional process of al uminium procuction is divided into
two stages, The first is the production of high gmde alumina from rich
bcauxite ores cont aining smcll amounts of silica by the basic "Bayer
Proccss", The second stage 1s the recduction of alumina ty elcetrolysis
to thc molten moctal, The major choracteristic of the ol ctrolysis stage
is tho tremendous nmourt of eleetricrl cnergy consumed in the proceas
(17000-20000KWH/ton).  Che ap hydro-clecetric or naturel gos energy of
not more thrn 5 mills *, grently controls the procesgs ceonory, The ehoap
cnergy which will be avrilable from the . Aswen High Dam by the end of
1968 (about 10,000 million K'H/year -t a cost of about 1,2 millimes o
2,8 mills®), gave the first initirtive for the sclcction of the ele ctroly-
sis stage in aluminium production with a 40 000 t/yeer capacity, in the
present five year industrisl developmert plan in thcU,AlR,




I1. Pesic requirements of sluminium production

1) Electricel encrgy which will be ossursd from the High Dam
power station at Aswean,
2) The necd for rew matcrirls of int ernctioncl pgrede and rurity
(high grrde beauritc is not svailable 4n thc U.A.R.). Re=
placement metcrials eentaining ~2lumina, such ~s cl-ys, caolines
and nepheline cyanitc arc locally svriloble in moderste quantities ¢
Qialities but recuire an ctensive swvey erd pilot tests
to establish th: ceonmy for alumine production, (The rrojcct
therefore wes brscd on tho ole ctrolysis of imrorted alumina ‘
as a start) » ’
3) The nccd for auxiliary mrterirls (carbon peste for znodes rnd
cethodes are not ~vaileble in the loeal market with the requircd
quality, Ailso flouride salts such as cryolite and eluminium
flouride hove to be imported),

L) The nced of an efficient and reliable mesns o transportation
for the importcd row moteriels (about 3 tons for 1 ton of Al
produccd), espceially if the wlant 38 loe~ted nosr the source
of cheap hydro-electric power generstion in Aswen (1000 kms
from Mediterrrnecn ports)

5) The plant needs a high capital Snvestment, A plent of LO 000 ") ’
the copecity needs cbowt 750 working personnel for a scmi-
rechrnizod plant witl 2 total pry of 400,000 L.E,/year, compared
to nbout 450 persorsfa a fully mecienized plant, The outmut
value runs armnd 10,000,000 L,E./year, and the project cost
about 20,000,000 L.E, The output/cepital retio is therefore
1:2, and the wrges rnd solnries/eapitnl r-tio 48 1 : 50 for a
semi-mechanized plent and sbout 1 75 for a.fully nechn’zed
plant, (Degrec of labour skill being higher for th: latter
plont),

6) Fnsuring 2 rcliable source of high grade alumina snd ruxilirry
motericls on o long4em brsis, It requires 2lso n wide experience

T S
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and know=how and a long-term technical tesistance to onsure the
production of the roquircd quality and quantity at on intur-
national cost level to withstand world campetition, cspecinrlly

‘ty | sincc this market is traditionslly controlled by powerful
- | aluminium producers with »dvrneed production technology,
Flines ! IIT, Loerl conditions and their desres of fulfilimont of the sbove
‘ntities ¢ pentioned requircments
:ojcct. ] 1) Electrieel Smergy: sbowt 4,900 million KWH/yeer (40% of \
" ; the High Dam energy) is roserved far consumrtion in electro-
) ' - chemical enc clectro-metallurgicsl indwstries ot its source
in Aswen,
"M .
uired ] 2) Baw Me§orials: Possible replacemnt materirls for alum‘ne pro-
o duction, other than high-greode benuxites, could be divided into
threc groups:
iom ] 8) Beauxitcs with high /d203 content (45-55%) conncetod with
i ] samewhrt high S10, contcnt (6-12€)
roe b) Clays and caclin:s containing modercte 41,05 content !
- ' (35-42%) but also » high 810, content (30-45%),
¢) Foldsprr materials in th. form of pegmatite or apatite

' rock and conteining nepheline cyanite, The latter contains
00 1 "bout 19-29% 41,0, 42-62% 810,, 12-17% Na, O and K,0,
npared 1 The first group could be processcd by the wuel Baycr process
ot : after fluxing the siliecn with lime in rotary kilns giving cement
ot 1 olinker; the alumina dissolving in caustic sode salwt in by dieusting,
 ore ' then precipitated and caleined,
ra ‘ ] Thc sceond group could be processed for alumine prodwetion by the
Cad acid orocess using cheaper sulphurous or sulphuric ncic to get rid of the
p siliea; the alumina gocs irt o solution, then recipitoted and purificd

in the usunl way,

The third group could b: weud v conoentr-ting tho nepheline cyanite,
then fluxing the 810, with lime in » rotary kiln, then dissolving in
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oaustic soda to separste tha cemnt alinkers the alumina is thon
procipitated and calcined in the usuel way.

The UsA,R. possesses reserves of th. sucand group in modernte
quantities (15-18 million tons in .Aswan ond S:nai). Raserves of
the third group ~2ppear to be presunt in grent quantities in the ezstern
descrt nenr Aswan, Prosernt cstinctes give rossibl. reserves at rbout
35 million tons betwecn .uswen ond the Red 3ec,

Though ths clay and croline group of orvs did not prove economical
yet for nlumina cxtraction, the U.SR succcsded in the last yenrs to use ;
ths nephelinc gqranitc group ceonomi cally on an indwstrial scale to » ,
produce about 60,000 t/y, of 4‘.1203. and cxperiments to be done on exist-
. ing raw mrtericrls will provide the U.i,R, with its own raw materisl
resowrccs to corplcte the steges of aluminium production, It is doubte
loss thot ch:ap eluetricsl cnergy from the High Dam could be considored
in samo wey, a raw matcrisl for aluminium production which could be
exported in the form of luminium metal, ‘

3) Mﬁ-iwﬂ;{! Jrogess:  Porsibility studies revcelod
thot the minimum ceonoric copadly in the U./.3, for Aluminiwm

production is rbout 20,000t/y, The local ernsumption of
Qluminium wis cstim-ted to irorecsc from sbout 5000 t/y. &t
1964 to “bowt 22,000 t/y at 1970 due to the inerensed demand on U ’
eloetrical Al-crbics for H,T., tresmission linos and also on
sheets, platos, pipcs »nd foil far oth:r dmsstie e irrigation
purpascs, It was also found fersible to change the insulatod
cablc industry from coprer to Aluminium, The estimatus showed
that the demend on such cables will bo sbast 20,000 t/y copper
crbles, cquivalent to 8000-10,000 t/y aluminium eables in 197%;
Gving a totel domand on aluminium mctel of about 32,000 t/y

in 197%. It wes therefarc decided to start th project with

2 40,000 t/y cepacity, so thet by the date of .start-up 2t the
ond of 1968, the net swplus of sbowt 10,000 t/y ecould be
exported; the forei gn currency being wsed for importation of
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alumina, It is nssum:d to expand the plant leter to 80,000
t/y rroviding a better economy far th project,

The process r-teined viz, the horizontal stud Soderberg
systom with 75,000 amrere cells instead o the latest developed
vertical stud Soderberg systen with 100,000 amp: re cclls, was
chosen for geveral. rersons, Thc horizont~l system nccds lcss
degree of skill, loss nccuracy in prepoering the Soderberg paste,
less capital investment in the ecavacity ramge under cmsidero-
tinn, less mecheniz~tion »nd henee more employment. The
combin*t ion of all thesc feoetors mroved favourable,

Sclection of Sites A comparison was mrde for three probable
locations, /lexancrie, A swan. and Quosseir (on the Red Sen),
The factors em3idored ranged from ®st of electric encrgy ot
ezch sitec, case of transport, avhilabilty of the required
manpower, distrree from probeble deposits of future raw mtore
ials and socirl factors, The decision was in favour of Aswan,

Eeonomy of the [Fojkck: Profits »s a comnreisrl enterprisc are

merginal but this proj:ct emtribw.s traiendously to savings
in ftroign cxpenditwre, introduccs new techniques in industry,
provides the brsis for saund industrinl development ~nd helps
increesc the nrtimezl meome, It 2lso provides employment for
7% persons,

Conclusion: The effeet of local conditions on the sclection
of the process, the site, th cepacity end the rawem teriols
is clear in this study of the introdwtisn of 2luminium rodut=
tion in the UsA. R. Th roin deciding f2ctor being the nvaile
ability of chenp rad sbundant electric cnergy.
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B Dxpension of the Sweg Refirery

Due to the fret that indigenocus crude nils in the United Aradb
Republie arc heavy asphaltic (16-30° KPI), it wes estimeted tiet
products derived from thesc crudes in 1964 would be sufficicnt for the
ountry's requiraments on th: besis of a ton of crude to n ton of
product. Ordinery processing € swh crudes would produce surplus fuel, ;
oil and low quality gasoline, 4 deficit however, will arisc in the o= A
diction of middle distilletes, n-mely ler osenc, grs oil and diescl ]
fuel which heve to be imported with forcign currency smounting to !
£10,000,000 pcr annum in 1964, ¥ ’

Our goal was two-fold:
A Got the highest yiclds nf middle distilletes nemely kerosenc, gos
0il and diescl fucl from the availeble fe.d-stocks and

B, instsll the combin~tion of foociliti-s t!nt‘chm the most
' attractive coonwmic picture,

O

1, Raw latorirls

The feedstncks arpe 1,700,000 rmetric tars rep year of aki~med
Belayim crude, 486,000 tons per yerr of full romge naphthe, and 105,600
mtiric tons per yerr of asphalt mnd wax distillste fyom lube oil pl-ant, ’f' )
)

2. Bequired Produicts

Middle distill~tcs are the most importent prducts, The ordur of
priority in their manuf- oture is kerosene, ges oil amd dicsel fuel,

3. Process gomperi sop and sclecting the ggl&'atnamve Xrogess.s

Procees comparisons

A - The following process for the enmversion of hervy fuel oils to
middle distillrtes were compr reds
1, deleyd coking,
2, fluid eoking,
3. hydrocracking,
The follawing fretors were teken in considerrtion in the
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comparison,

1,

2,
3
be

to mximize the yisld of middle distillate of suitable
qu~lity,

to minizdze the yield of gnscline and lizhter products,
to vrocuce by-procucts which can be e.5ily consumed,
to use nrocesses which had been nroven commerci~lly.

7 "gnd hydrotrestinz for tie middlc cdistillates was chosen.

5. to us2 the most economicrlly nttractive process.

“ith the nrevious ronls in mind » combinstion of delnyed coking

B.~ Different reforming processes for the upgrading of loeal low
aurlity g-soline were ~130 compiwred on an cconomical basis,

From process comn-rison, the most attr-ctive proccss schome waa
found to be delayed coking, Sineladir Baker reaforning, and Union 04l i
process for hydrotre-ting. The table I shows a comporison of
refinery yiclds, The delnyed coking case yiolds 1,042,0C0 metric
tons per ve~r of middle cdistill~tes. This is almost 58 woisit per-
cent of the hewvy oil chrrecd to the »l-nt, i

In contr~st, the fluide-coker e~se ylelds 929,00C metric tons i
per yerr of middle distill-tes for ~ yicld of -~bout 52 woight
m"amo

Tot~1 investment for the delayed coker casc 4s 528,000,000,
Fluid coking is 36,500,010,

Tnble II showrs n comp-rison of investment ~nd roturns, The
delnycd coker c~sc shows » hich.r profit thon cither of the fluid
coker cnacs - and A substonti lly lowsr inwvastmunt, The delayud
coker cnse pays of £ in throc yenrs ngnrinst » payoff of 4.1 years
for the fluid ccker cnscs,




) TABLE I
‘ A Compardacn of Mefiniry ficlds 1

Box mteriole Relaved coking Fludd cokring
Skimmed crude 1,700,00C 1,700,000 |
Full Songe Nephtha 4,256,000 486,000 '
Asph~1t & Wax Distillate 105,600 105,600 :
Kerosone 4 573,00C 517,000 :
Gns oil 275,000 253,000 % ' }
Diescl fusl 189,000 159,000 '
100 F-1 Gnsoline 290,000 304, 600
Propane L.F.G, 46,200 72,400
Butsnc L.P.0, 42,300 82,400
Mol oil 156,400% 82,400 195,400% 185, 900%X

! B Pucl gns 70,800 0% 107, 300% o

‘ Light Nnphtha 120,000 170,000
Naphtha to Thorm~l unit 86,000 86,000
Bongzone 3,000 3,000
Dodecyl 3onzenc 6,000 6,000
Sulphur 28,200 29,000 L
Coke 382,000 259,000

X Boforc refincry fucl is dedueted
xx After rofincry fuel 4s daduetcd

All eoke ~nd fucl oil producad by the refinery =r: to be burnnd
at tha now power plent,
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IABLE 11

4 Comprimon of Inwustant ~nd lteturns
ndllions of doll-rs

Invostant
Annanl Produet Valuo
Annunl Coata

Raw mtorinls
Retincry oporations
OVIRHE.DS
DEPRICY.TION

TOT AL

/nmanl Return on “nv-stmnt

Roturn before inecom: txcs
Incom t-~xos

Profit »fter incom: t-x-s
Dopr:ei~tion

Cash Zlow

Pryout yonrs

Rlaved coking Eludd coking

28,0
57.9

36.6
p
1.5
2.7

hiy.2

13.7
71
6,6
2,7
9.3
3.0

36.5
57.0

36.6
bol
1.4
3.6

43.7

1.3 ;
5.9
5.4 |
3.6
9.0
bl




& Qcoelusicn

The pr. joet itsclf wns Justifio! ‘wo t~ the ehnractore
istice >f thc 1re~l eruile 71l nn? thu inerensinz lonrnd ~f the
middlo dstillntos, whilc thore exists o surmlus 4n fu.l -4l
ad raenline,

Loorl eonditi~ns influcnec?! thr chrlec ~f the meceoss
ndopted ~nl the capredty -f the plamt t- sntiefy th: o untry's
nocd by 1970, The loeatin »2 the “lant wns mquolt«i m'\blc,
baing close t~ the uos rcﬂncry whiro raw mtrrblu e e
'prmmod nd. aerp the wom-ltation ullng the ooko prﬂtw v \d
a8 by=nroduct,

TR
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I. Inrotuction

Iron ore whs first discov.red in Aswen, The ore in that rcgion

is the type Hemotite with op Oolitic structur: cont~ining -n aver-~ge
grode of 405 Fe nnc 125 silien, Sulphur is almoat nil,

Spectrographic cxmin-tion indiented the or:senc: of titanium,
molybdenum, wsnacium ~nd copper,

Prospoction work on m industri-1 se-~l: bagon 4n that donosit
in 1954/55 after the mny studics ~nd resrarch work copricd out sinece
1932 for the poseibility of starting heavy industry.

The roacrves cstimted from the vorious investigations ar; about
16C million tons, ilthough iron ore was detected in Bahapin O~sis -
(now uncor exnlodt-tion), md Koss:ir, more attantion was prid to
Asw~n deposits on sceount of its good cunlity, cnsc of cxtraction
(being horizont»l b 18) = nc neecssibility to the Nil: Valley and
o in transportstion artorices,

Despit:. the conl mrobl.m vhich 1s n vit-1 one (corl being
unavailoble loe~lly), the intem-1 urg: for industrinlization mndc
it ouite dmorrative to cst-blish ~n iron e stecl industry,

1.

Inst~11~tion of the first iron md steel mill in the U'R -
the Helwan Pl-nt = wns deeidod upon the following loeal factors
prev-iling in 1954,

») Progogs
The process choson for roduction of iron ore, utilising

blrst farnaces, wis due to non="v"il~bility of low cost
clcotric power,

o ——

e ———




b) leocntion

Although the general practicc in such industry is to
inatnll thc plont within the vicinity of the mincs, and
Although Holwnn which was choson ns site is 1000 kme, from
the depositn, tho loeal conditions Played » big rolc in
such a choico,

Theso conditions could bc summerisod as follows:

1. Jronsport
Provailing locel eonditicns ~nd costs of trensport;
opor~tions in the occuntry was o dociding factor in M :
the soloction of site, @
The comparison trble givon bolow indicates tho
charges to be added t- each ton of nroduet in both
onscs (Aswan and Holwan).
Tho rasult is that a saving of 30% of these chnrg:s
is realiscd in the e~sc of Holwan,

L iR A

Mrtorial Ch~rgos/ton of Ch~rg-s/ton of
products in ‘swn oroducts in Helwnn
Iren Oru ———— L.E, 4,200 .
U S
Coke (imperted) L.E. 3,600 " 1,200 L
Dolomito & ~thop

raw mteri~ls " 1,000 " +« 500

Pig Iron (pr-duced) " 3,000 ———

) 1., 7,600 L.E. 5,90

%m
2. Glaregtaristics cf motorinls to be tr-npported
Trensport of eoke; roquired for reduction purposes
frm the UAR ports on the Mediterrancan, onsurcs its
arrival in A gond strusturnl orndition which c~uld
not be fully attrincd in the ovont it is transported
to Aswan - 1,100 lms, £or from my othor port,
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Transportation of some finishod produets such ne
shocts "nd scetions, to vnrdims industrinl cntornriscs
in tho c untry, is morv cenomierl ancd casicr in the
case of Helwnn, taking also int: esnsideration that a
sinelc rrilway linc oxists in upner Egypt.

¢) Mup=power -nd w-gcs

Mn-power in 1954 wre nct ~vailable ot Aswrn in the ~mcunt
snd qualific~tions nccled, 3Skillcd labcurcers, tcohnicisns
nd qu~lifivd stAff cul? cnly be f-und 4in contral industrial
arcns such as Criro :n. .Llexndri-~, Furthormore, provision
of living ncermmointions an f-cilitics Loy n staff in fAswn
~8 wll a8 the cost of th. varicus incont ives to draw such

n et~ff, woull add heavy charges to the eost of procuection,

d) Gapacity

The enpreity of the Helwen plont was cstimntod »t 300,000
T/yonr te meet with the roquirem-nts ~f the euntry at that
timc, Renlizatin of the first and scecnd incdustrinl progrumme
nceessitatod wn extonsion, It has boen plann:d in the

sce~nd '"Five Year Plan' ¢~ inercase the eapreity of the plamt
to 1.5 million T/ycnr; this will cover the o untry roquircments
cxp:etcd in 1970,

2. Ircnond steel plaat (Gewp)

In 1965, it wns dceidod to ostablish 1 now integral iren
ni stcel plont -t .swn with procuetive eaprcity of 300,000
T/year of roinf -reing stecl bors, to be increascd in 4 sceond stage
tc 600,000 T/ycar,

- 23 -

The frctors influencing such ~ deeision woro:

a) The inerc~scd loeal demnd of R.C, bers both in the U'R and
neighbouring countrics,

b) The cxpeetod oxploitation of the Bahnrin iron ore mince
by 1968, to fued the Holwan ircm ane stool Plant, thus




i roendoring tho /swan iron ore mines superflucus by th-t
timo, I
¢) Tho ~vailability of large amounts ~f low cost eloctric
onorgy nt .iswan s ~ romult of the cloetrificaticn t tho
High D~m by 1969,

d) Tho recent dovelopmcnts rt the Aswan ~roa in tho socinl
mnd tochnical ficlls which mde it fensible to expoct
the ncecss~ry skills, ~monities, housing to be availablo .
thore by the tim: ~I onernti-n of the prapesed steol complex, .

~nt w
The Adevolopment of heavy intustrics in the U.R noccesitated ‘:.

a revision f the 4rn ane steel production based »n lomnd.,

4 rovicw of the enst f producti~n of the oxisting plrnt, the

potentinlitics of the newly disccvorcd Bahnrin ores and the

axpocted dem~n! - £ the loeal mirkbt resulted in an nmbitious programme

of inercasing th: irsn ane stool prrducti~n’ at Helwwn from the

present 300,000 T/yoar t. abeut 1.5 rnilli-n T/ycrr, ~11 fron

Bahari~ ores. The nocoss~ry uxtonsion covers all soetions of tho

mll ~nc includes n strip nill of ultim-te capnedty of 750,000

T/yenr. The iron mnd stécl industry in tho U.R is thus oxpericneing

2

.

3

drastic changes which will turn the country into th. biggcst ‘}) .
procucer in this linc in the whole of .fricn,
III. Copolusion | |
* : The scleetion of sitc scons ¢ bo the most sorious doeisicn brsed

on ¢ nsideration of loenl e nditions. The procoss was cocddod to sult
the 1oeal orus used anc the e~nacity dacidod uwpon,  The un~vailability
of eral anc sbundance «f chonp tloctric cnergy nt i8WAD wns the mrin
factor in reciding on the fswan mill using cloctric smelting,

R p 2 o
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