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Explanatory notes

Reference to "tons" (t) indicates metric tons, unless otherwise stated,

Reference to "dollars™ (8) indicates United States dollars, unless other-

wise stated,

The monetary unit of the Libyan Arab Republic is the dinar (LD), During
the period of the project its value in relation to the United States dollar was

$Us 1 « LD 0,296,

The designations employed and the presentation of the material in this
publication do not imply the expressicn of any opinion whatsoever on the part
of the Secretariat of the United Nations concerming the legal status of any
country, territory, city or ares or of its authorities, or concerning the

delimitation of its frontiers or boundaries,

Mention of firm names and commercial products doce not imply the a;doru-
sent of the United Nations Indusirial Development Organization (UNTIDO),
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1. INTHODUCTTON
R USC AT

Thic 15 the report of the project "selection of Technology and
Equipment for Prodaction of Fiat Glass® Coe/LTn ) The project
consisted of 3 two-phice mission, The purpose of the first phase
(January 1774, was to assist the libyan Arab Republic (LAR) in the selectinon
of the most siitable teshnology for flat glass manufacture and to asgist in
preparin- T-nier ds~uments £or the supply »f machinery and equirment., The
purpose of the second phase (June 1974) was to assist in the analysis and

evaluation of bils and t» advise on the further execution of the project,

In fact it w3 found on arrival that firm decisions had already been
taken on the main features »f the groject, based on the recommeniations
contained in a feasibility study by German Consult. This document {s,
therefore, the principal document in the -ase and the first t_ask was clearly

to make a critical review of this document,

The docurerit "Feagibility study for the EFstablishment of Flat Glass
Industry in the Libyan Arad Republic" (Referred to as the "Oonsult
Document") was prepared by a team consistir, of three econcmists, a civil
engineer, a mining engineer, an electrical engineer, & geolngist, &
chemist and an expert for the glass indus‘ry. It is a very comprehensive
study, running to about 100 pages, written almost wholly from the view-
point of the economist - as one might expect from the composition of the

tean.

It is also well to bear in mind that an economist looking at the
glass industiry almost always tends to over-rationalize, ignoring the fact

that glass-making is still largely an "art" rather than a "science’.

This error is easily made in Germany where, generally speaking, the
chief exscutive is hirself a glass technologist of high standing and can
infuse the necessary lore from the top to a manuy:ment team recruited
from the non-speciaiised professions. This is not obvious to an outsider
wecause this all-important function is hidden by the chief executive's
title.

Elsevhere the chief executive is usually chosen purely for his

adainistrative abilities but he then has a chief glass teohnologist to
sdvise him and to ensure that the best practices are followed throughout

the plant.




There is reason to believe that this criticism is valid in the

present case since there is no provision at all for a glass technologist

in the proposed organization.

The main recommendations of the Consult Document are summarized in and
commented upon in the next section. An important factor is tha: a glass
container factory (bottles and tumblers) is at present under construction
in the Libyan Arab Republic and expected to come on-stream later this year.
This has been given due consideration and Consult proposes the integration
of flat-glass production with this activity,
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2. FINDINGE

The prirciyal recommendations have been extracted trom the Consult
document and are set out 1n the eight sub-gections below (2.1), Comments

on them are made 1n section 2.2 following the same sub-section numbering.

2.1. Consalt Fecommendations

2.1, Mok, T“he ant.cipated domestic market for drawn sheet is

as follows:

1975 9,820 tuns
198" 14,807
1985 18,800

Export possibilities are not very favourable.
It is recommended that a flat glass industry ghould be established
in LAR.

2.1.2 Choice of Technology. Jnly glass that can be drawn by the Pittsburgh

r Fourcault process should be made,al though 225. of the product can
be after-worked by surface grinding and polishing or coating.

The Fourcault process is recommended.

2.1.3 FRaw Materials. Local sand can be used after veneficiation. Local

dolomite and limestone will produce glass of poor colours and imported
dolomite may be necessary for a quality product. Fuel can be supplied by
local refinery. Azizia water must be treated but Tripoli water needs

no treatment. Nevertheless in the interests of integration the

Asisia site is recommended.

2.1.4 Integration. It is recommended that the flat-glass plant should be
integrated with the glass—container factory under construction at
Asisia.

2.1.5 Investment. Total estimated investments for the proposal amount
t0 2,191,000 L.D. An additional 145,000 L.D. will become necessary
in 1981.

2.1.6 Costs. Total estimated costs amount to 88.8 LD/ton for drawm glass,
136.6 LD/ton for ground and polished glass, and 133.6 LD/ton for
coated glass, based on Libyan dolomite. Use of imported (Cerman) dolomite

wuld add 4 LD/ton.




Tenders. It is recommended that tenders be invited on a

"turn-key" basis.

Organisation and Layout. Proposals are made for the

organisation and lay-out of the integrated factor.ies.
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.2, Canments on Consult ve~nanmondationn,

Yarket. "ne estimates of the future demand for unworked

drawn giass appear to be goundly baced althourh 1t must te
realized that some of the statistics are probably distorted

ty the development of the float-glass process which, one raght
Sy, 1€ potentially capable of maxing plate-glass quality at
sheet-glags prices. Apart from largely ..per-od n- plate glass
1t has already rade considerable inroads irto the drawn cheet
narket. Often 1ts inclusion in statistice 18 arbitrary 1n

classification.

It is tacitly assumed that the proposed glass works can achieve
1007 of the market. In a free market this would seem to be
unrealistic. In the case of unworked drawn sheet glass an
achievement of 80% might be regarded as a good performance.

This is within the range of the various forecasts and, therefore,
pot particularly significant, but in respect of ground and
polished glass it seems unlikely that the proposed discontinuous
process could compete with imported float glass, iowever, being
a batch process, failure to realize this business is chiefly
detrimental only in that the volume of the primary product is
reduced. In this connexion it should be pointed out that in
table 81 the breakdown into fixed and variable costs in respect
of ground glass and coated glass 1s not realistic. For example
the largest item of cost (31,100) is the primary product which
is variable and not a fixed cost, being a "raw material' $0 far

as those processes are concerned.

hoice of eshnology. The recommendation %o adopt the Fourcault
process is probably the correct one on the general grounds that
one must learn to walk before rumning, but the supporting evidence
given by Consult seems biased and because of the importance of
understandin: the implicatio.s of the decision. the attempt is
sade to qualify their statements here. In round numbers the
relative rate of production for the three processes iss

Pourcault

1
Pittsburgh 2
¥loat 6




Thus it is obvious that only factories in a very larFe siiae of
business can contemplate installution of 4 £ 1t line. Theue

large-scale operators have used the Fittsburen process. The

reason why Pittsburgh plants rather than rourcault plants

(page 115 have been replaced by float "lconts i3 no reflention
on this particular technology but due entirel; to the scale of
manufacture. It is true (on the same page) that a Fourcault
machine 18 often retained in & Pittsburgh factory, but this 1is
because, with 1ts smaller »utrut, it is more suited to smoo’h
out variations i1n demand. The list of new plants based "n
Tourcault (page 121) could be matched b, listing piants wni'n
have replaced Fourca.lt by Pittsburgh machines.

Not listed amongst the advantages of the Pittsburgh process 1s 1tis
ability to work glass of lower soda content(by far the mos: costl;
ingredient), i.e. a saving in raw material cost and & more chemicaily
resistant product.

The advantages of the Fourcault process listed on page 24) are
valid but the disadvantages - lower drawing speed, Occasionai
draming waves, complicated manfacture of debiteuse - are

d¢ismissed as of minor importance despite the statement on page

242, repeated onm page 251, that it is vital to realize a high
drewing speed. The drawing wave is a characteristic defect of
Pourcault glass-cords in the direction of drawing which mar the
optical performance and can be quite persistent so that much glass
of poer quality may be made before the trouble is mastered. With
regard to the use of a dediteuse, although the manufacturigg cost
of abdout 8,500 DL p.a. is not high, the loss of production time for
ohanging and selting out devitrification is not insignificant in
view of the high fixed costs in operating ‘he factory, and involves
e cost ia the regiom of 60,000 LD p.a.

1t would seem that the choice between Fouicault and Pittsburgh is
msh mere sarginal tham the Comsult document implies. Purely on
techaical peint there is mo doudt im the presemt writer's mind
that Pittshurgh is the superior process. The welsht that is
Itw'“ non~techniocal MSO t11%s the balance the other way,
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If the decision 1s f.rm that the project should be undertaken
on a turn-key hasis, there is probably no alternative t> the i
Fourcault pro.ess, far turmn-xey contractsors are unlikely to be |
able to offer the training and higher-level expertise needed
for the " *tsburgh process. It would be necessary to enter .
into an agreement with (say) Pilkington to licence their
variant of the process and to supply expertise and training.
Training by this means is usually much more effective than
v
)

that given under turn-key contracts.

Until the bottle works have been in operation for some time it

will not be known how receptive local personnel are to the skills

of glass manufacture. The Fourcault being the easier process,

there is less risk iavolved on this socount.

If the market develops more slowly than anticipated, a Fourcault process
would be the more viadle. If on the other aand the market greatly
exceeds expectation,it may be possible oa review to provide

expansion in terms of Pittsburgh machines for then many of the

skills will have been developed.

Rew Naterialg. There appears 10 be a lack of understanding

of the respective roles of ¥gO and Cad is the glase composition
and also on the influence of irom content. As in many places

in the report the recommendaticns are put forward without giving
the reasons for them. ‘

‘At one time common glass, both bottle and window glass, was
based on limstons for the source of alkalime earth oxide, but in
those countriee where dolomite or dolomitic limsetones ei low
iron content were more readily available it was found that
substitution ocould be mede and indeed there were sarginal advaat-
ages apart from the cheaper raw material.

The partial substitution of Ng0 for Cad tends to "shorten" the
Qlass, that is to say, to reduse the working nnn.‘ Thie seans that.

for example, bottle machines are more diffioult %o eperate Yt

when the skill is there they can be mede t0 rua faster. lNagmesia

also lowers the thermal expansion of the glass slightly se that Y
losses in the process mey Ve smaller. The weather resistamee of
the glass may also be improved, Wt all thin fectore are marginal
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and it i3 a quostion of purity and cost o raw material whacn
dictates the practice. [n the IX 1 lor.te s seldum uzeda 1n
bottls making; in Cermany on the other hand, waere there 1s a
very pure dolomite avallable, 1t 1s useu .n Jiite hizn
proyor‘.xon.;.‘

In Libya tha dolomites so far found have about 3¥ higher iron
contents thiu *ne limestones s» that the empnasis should be to
use a composition low 1n magnesia. [i. n3King colourless boitles
or tableware it is usual to "decolorize™ the glass by adding

traces of chemicals 0. mack or compansate the green int °f :ron

contﬁlmtion. If the 1iron content of the glass exceeds aboul

0.1% e 0y,this beccmes virtually impossible. In window glass,
however, it 1s unusuial to decol-sr*.‘u becaize the grean tint onl/
shows etrorgly when the giass 13 viewed througn 1is edge. The
Consult markst survey does not give uny indication as 1o ne
proportion of the dszand which requires truly colourless glass,
Wt it seemsunlikeiy that it i3 eignificant 1n Livys.

Apert from the sales appeal, tha iron content of ‘h: gziass has
a.a important irfluence during mltirg.

If the comteat is too low the radiant heat in the lurnace
pemetirates to the dottom and can make the opsration of the
Pourcault procese difficult. From this point of view a content
of 0.24 Pe;03 is coneidered desirable.

Ia oonsidering calculated iron conterts it must be remembered
that the glass product usually has a higher content, particularly
if high cullet ratice are used, due to pickup af dirt in the
fectory. GOood housekeeping must be maintained and it is worth
installing a sagnetic separator in the cullet lime to remove tramp
irom.

e estimated irom comtent for varidus rav materials mixturee o
ashieve the rocommended composition (except No. ) which has only
Ca0) are ar followss

Ng0 {s necessary in sheet glass tc control devitrification

ut say be added as magnesite,
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From Dolomite

From L:me

From Sand

Total

. Libyan Sand,

Dolorite and
Lire as mpned 0.162
Reneficiated
cand and mined
Lime + Dolomaite J.162
limestone

replacing Dclomite

and beneficiatea

sand - -

lmported Dolomite
with Lidbyan Lime

+ bemeficiated sand .2)

.003%

. 3035

.12

0274

0¥ 2.2015%

.0%6 n.1564

ON 7.064%

It should be noted that thers is o decimal error in the glass
amalysis for Federsl Republic of Cermany dolomite given on paze
this should read Pe,0y = 0,034%,

If it is felt desirable to preserve the recommendad

Mgl content

ot 3.27 yet minim:se the irom contens the most eccnomical way of

doing this is to use imported dolomite onl) to provide this and

belance with Libyan limestone.

This would have aa irom coutent

of 0,06430 (emample 4 above) and correspond iq the rangs which,
for dottle glass, can % decolorised.
The batch composition would be as follows $

Peneficiated Sand
Imported Dolomite
Livgan Limestone
Soda Ash

Sodium Sulphate
QOshe

Other

173
126.95
149.7
8.5
217.0
57.5
4.0

Unit Coat (LT

3.94
22.00
1.60
45.00
37.00
.00

) Gont of Batch L)

2,060
3,8
0,135
9,765
2,10
0y 200
1.000

R

19.365

This would ﬁnunt o saving of abeut 1.2 LA
over the datch propossd on page 208, i.e. about ¢/ om the rew

material cost.

1t should be noted that receat tests (Polservice) om sand in
the Mulge locality of the Tarhuna Region show




810 99.0 - 93.2¢
h233 0.038 - 0.0’)";,
Ti0, 063 = 0,118%

This raw sand comparesg favourably with the benefici'atn! sani,
slthough the batch might require a smali addit.on of alurira
- perhaps in the form of fcid nar,

Lisestone 1n quality and quentity suitable for glass raking 13
aleso reported.

It is, therefore, rrobatie that by the time the proposed plant
is ready to operate the material situation will have C' angad
sufficiently to invalidate any recommendation made now as to
the dest formulation. However, this possib:il.ity 1s unlikely to
seriously affect the general conclusions and estimates -f “he
feasidility mtudy.

2.2.4 jategrption. The Consuit document advocates intesrat:ng tne
preposed flat glass production with the existing conta.ners
fastory without indicating the disadvantagee of s0 uoing. The
oharing of factory and general overheads has obvious economic
a‘mta‘o-’ but the disadvantages are much less tangible yet 3o
important that seldom does one find these two different technole
ogiee imtegrated and where they are integrated the first ~p;-r-
tunity o separate them is taxen, The point can perhaps best de
apde Y%y mtn't.hct th; oun'puroly oeonéuic argument could bde

; weed to justify integrating bottle—making with (msay) brick

5 ond tile mamufacture.

A glase~meking operation depends 80 much on unspecifiable factors —
glass comporition variation, machime mal “anction etc. - that for
e0eees it iv eseential that managers at ail levels have clear
oight of their particular province and de in a position to comtrol
it {smediately. Just as one man camnot serve two mesters, no
sanager cea cfficiently share one mam or dapartment,and almost
oortainly any attempt at dudgetary control or equivalen. becomes
6 bollew msokery. An elesent of bad management in one manufacture
infests the whele and is diffic.1t te detect because sllocation
of 000ts on an arditrary baeis confuses the issues.
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By way of illustration, Consult proposes that the existing
contal.er works with 160 workers should share 127 of then
(d:scourting 32 mna,gomnt) tc complemsnt the additional
132, ziv.ng tne distribution:

Flint Factory Common Flat Class

E——

40 120 132

This distribution :8 of course patently unrealistic, but the
illustration snows the type of muddle one can ge: into when

one propoises to grov apples and pears on the .ame ree.

With the limited Lidyan market where both container and flat
glass production are only sarginally viable,it 1s protably
correct tn locate the factories clome spough 10 be aerved by
common general administration aad nop-epecialist services,

but the term "integration” is going too far. Om the contrary,
every step should be takea to overcoms the disadvantages by
segrogating th two technologies as far as poseibls on the same
site and giviag very careful thought to the 6rpn1zat-;:m. For
thess reasems it is felt that the proposed layout and organi~
sation require radical shanges (eoe 2.2.8 below).

. The estimsted cest of the imvestment (2,191.00 LD
plue 145,000 in 1981) seems high even vhen inflation is taken into
adesount, having regard to the sxtoat to which the mew plant depenis
on the existing fasilities of the scntainer werks. [n fact, if thi
operation is & tum-key one, the imvestzent My not be an over-
estimate Secause that is usually a very expeasive installation.
Nowever, Wik regard te the iafluence whioh the firsi cost has
on the rusning oset (205 of whieh is depreciation alone), it is
worth losking at i1be cstimates ageinst sems freme of reference.

In epite of the differeni techaslegios the semtainer Jactory
provides a reugh Sesis for cemparises amd a0 eemparable costs
aze oot out ia the fellewing table.
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Breakdown of fixed Flat Class Estimatc Con'alner ractor,
Investments 1977 Cortract, . ar h 1,01
10,300 tons f.ae 12,090 tuns 74
¥
Equipment c.i.fe Tripoli (ficebe xls ') LD
Beneficiation Plant (add.Equip.oniy 11,329) 113,005
Batch House (add.Equip.only 27,500) 127,270
Melting Furnace 462,000 169,500

Feeders (3) - 38,000
Forming Machimes (3 Fourcault) © 154,000 -

(2 dottle, 1 press) 126,20"
Annealing LEHRS (3) - 19,000
Decoration (dottles) - 64,002
After and suxilary process (sheet) 177,500 -
Debditouse equip. . 27,500 -
Services equipment (8dd.Equip.only34l, d00) 279,9< 2
Preliminary costs 190,002 -

Start-up costs 40,000 13,000
Spare parts - 39, 50C
Engimsering snd installation 187,000 162,970
Total cif. Tripold _ 1,619,500 1,211,920
Civil Vorks 557,200
Preight Tripeli = Asisia 14,500

2,191,000

e tve itens that stand cut are (a) the welting furnace which
10 almset three tises the cost of the furnace for the container
fastory and (b) the additional services equipment which 1is
grester tham the original investammt.
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Der.vation of the daily melting capacity of the rurnace
does not appear to be given. [t can be arrived a* by

takirg the annial production, allowing for V' process

1ois ana ::via.ng by the estimated number of wirk.ng
days.
Hegiirel tung good Working_days Daily Melting Capacity
PR RY 280 47.5 ton/day
13,14 320 53.)
16.60 320(add1tional  67.6
sachines)

me tecrnical data (page 146) calls for a melting area of 90 m?
end a miniwum melting capacity of 54 t, day at approximately
155°, ‘his is a rather poor performance - corresponding to

60 k=~ I2, day .

Puropean producers are able to melt 700 g m ‘day at 1490°%C.
At 1500°C the efficiency should reach 1,300 - 1,500 kg m2. day.

This cowpares with 1,540 - 2,770 g, m2, 'day achieved in the less
esacting mlting of glass for bottles.

1t ssems, therefore, that the high cost of this item 18 largely
éuwe te the libderal provision of mlting capacity.

T™his say b regardsd as an insurance for success tut it smust also
e remssbered that 1t also increases opsrating costs because A
of the fwl input goes io maintaining the fumace hot and only

201 1s sctually utilised in melting the glass.

In view of the savings to be made in caovital cost, depreciation
and fuel & much ocheaper insurancs could te provided by engaging
sapertise on a contimuing basis Wy retaining a glass-tec.mology
consul toat.

») There is w0 detail given of the maks-up of the imvestment cost
for sorvices. Emoept in the mattier of water supply one would
anticipate that the services would be less intricate for flat-
glass masufas ture than for bottles but, allowing for the
oguipmsat shared in the present case the estimate for flat-glass
to Wwiee as big. If im fact this difference is due to the
pooviaten of wvater tsoatment plont it should have been given due

e R




weight in the argument for locating the factoryat fziz:ia

rather than Tripoli where no treatment 18 necessary.

Costs. The Consuit estimate of cost of production gives an
average, according to the anticipated product mix, of ;9 ID ‘ton.
It is of 1nterest to compare a breakdown of these costs with

the actual costs of a glass factory operating in the Fast
Mediterranean. To make the comparison the Consult figures are
presented in a different way. The comparison factory is not
integrated and in the year quoted (1973) was in the process of
comverting from Fourcault to Pittsburgh Technology. Its cutput
was about 70,000 tons per year i.e. about twice the size of the
proposed integrated fasctory, taking container making aleo into
comsideration. This size difference and the fact that allocation
of costs to the different cenires 1s probably somewhat different,
ssans that the comparison can be no more than a rough guide.

Consult Fetimate of Operating Costs (1977) cempaired with Actual

Costs (1973) in East Meditsrranean:

Estimate 1D/t Actual 1Dt

Raw material 16.4 13.0
Other materials 1.2 2.6
Pesl ) T.2 6.0
Direct labours 12.2 9.7
Pactory O.H. 18.9 5.6
Depreciation 19.6 6.3
Selling and gm. adamin, 1.1 11.0

Total cost per ton 96.6 54.2

™he estima‘ed other materials cost included 8 LD per ton for
pasking. Presumably steps vill be taken to recover the packing
cases. The other outstamding items are factory cverheads end
depreciation, Yoth of which (as estimated) are closely related
% iavestesat valwe which, as already seen, is very high,

he Miggest contridution is the expemsive furnace which has
boen deprecisted over 8 years - surely too short a period in
view of the feot that replacemnt of refractories every 4 years
19 alresdy allewed for. ‘
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"4 phould te erphatyioed that the deppeat o ot of
will pro-e 1. be a very heavy burden for .0 ire nanisement
to cartra Moooose the money gpent i Cnotrorr they
can 19 ab.oat ot otner than by 1ncreasing volame of cales,
Fut the - mjarison above confirms Congult'e 7:iow that the
prospects of exporting are slight go that they wil. be
restricted to 'he ratiral growth of the l1byan marnect,

renders.  The Coneult recommendation to deal with the ;roposal

on a turn-xey rasie has ‘he chvious advantage of m.rum;zing the
*lient's 1nvd vement ir the early stagr: but has o nmiderable
disadvantiares whicn usually means that a very hish pri~e 1s
paid for the reqiired facility with a lasting detrirent > the
operation »f the plant because of high depreciation costs.
Seldom 1s the turm-key operator experienced :n g. . -~anufacture
but only 1n the mounting of turn—key operations a'  * ¢nds on
the advice of self-interested sub-contractors. The client, unless
he employs a consuitant to act 1 his :nterest, 1s therefore
quite removed fror the intricacies of the technol:: 1n which he
i@ about to erbark and although he 1is dealing only with one man,

that man 18 acting prinarily in his owm self~interest,

The contractor must cover hirself for all eventualities although
some of them may not occur. Yis choice of subcontractors is ofter
govermed more by taelr preparedness to do the sngineering paper
work and provide training fecilities than the sxcellence of the
squipment to be supylied. The Tender Document usually contains

e phrase such as "the etuipment and processes must be af the nost
modern and up-to—date pract ¢' which invi s him to put forward
highly sophisticated ancil ary equipme ° only marginally Justifial
in countries with a very high level of technical ad comsnt and
wJited to developing countries.

W, se inetead & onf. ting f : is employed to execute the
prryesal ik ch.ages ¢ . oo veceuse ‘hey are out in the open.
T™he great.r part playsd b, the clie persomnel is an emcellent
Areining wnd helps to buiid comfadencs .n the future management
partisularly if they are party S0 the varieus decisions made.




The :nflesitil. .ty of a turn-key contract once sirned meant
that 1t 1s esgential that, for example, the Hest lavouti 18
decided 1n advance, he view 18 expressed in Cection 2.2.%
that the layout proposed by Consuit 15 not acceptable ags 1t
stands. ectificati>n would present no protiem :f the
Organization were to execute the civil worke outside a semi-

turn-xey contract,

Otherwise a hurried modification must be nade 1f *ime :

to be lost in putting the project out ‘- tenier.

It should be noted also that debiteuse manufacture shculd ssart
well in advance of factory start—up, It 18 uisual ic "age® a

dsbiteuse for at leas® iwo years before use.

If the decision is firm to use a turn-key operator it is
suggested that a glass technologist be retained on an
imtermittant basis, during the implementation of the project
and for some time afterwarde, to safeguard the Organization's
interests; and that the Tenderers be required to show as
eptional extras those items where degree of sophistication :s

& matter of choice.

T™he isportance of an organizationwhich segregates the functions

ia 8 plant operating two technologies has already been mentiored
ta 2.2.4. It is not felt that the Consult recommended organiz-
etion is satisfactory in this respect and it is suggested that the
fivet opportunity ghould be taken to shape the organization

of the lic'low Glass Factory, soom to start, so that the
integreted ~rganisation will follow somewrat on the lines

set out below, Apart from emsuring ult:metec success for the
preject the immediate importamor is that the training by the
Toader sheild be ocompatible wih the organization,
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Ore Dressing
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011 Services. All trade
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Including sorters
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including sorters
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Bmeficiation Plants
Cullet Mandling
Yard Crev



With repard w5 lavout, o ogreereral arcoent ot
two tecnnn) g 1e paven 1in 2.2.4.

More specitically 1t 1s to be noted thait tre b

an 1nflexible one gepend.ry, as 1t does, on

battle machires arnt one furrace oni,, a: v ..

col ured tut'ies are contemplated.  n.z ome

volume srders can ve erntertalned and tnat gy

althrugh ¢ ste are maintained, for ab>a*t 14ty coery

colour chunge 10 rade and for abs.t four months “.r rapniAd

of the furnuce. I[n be viable 1t will te ~ wruar. 4 mimirire
colnur char,»: ant, thersfnre, T r movery dates
for colour r~* ~urrent!s 1n eroducti~n. Irmevitah.y ttere Will

be pressurc to burid 4 second furnace clize enoufh fur forming
machines t, o eaui.y ‘rwaferpel ari g+ oL L.

within reach.

In addi*ion t> the poor delivery the !ibvar- i feil p:):r’.y
served by their new glass industry 1f they are unacie to obtain
small order deliveries of special lines s rrerertly neeced in
& developing €7onimy t3 promote new productis unt cer alfficuls
to obtain from atriad. There will, therefore, e rressure to
install a small furnace io serve semi-aur mztic Ta nines 1d give
versatility to the plant.

Demands for technical glasses for tubing bcrasiiicate or opal
ware are likely to grow - none of which are likei; to be viable
on agreen~field site, but may well be so 1f tevelor:d as an
adjunct to the bottle factory.

All these considerations make it essential *~3i* the area
immediately adjacent to the bottle factory s.:.:.1 be reserved
for future manufacture of compatible products a,. shoild not
be ﬁro-ewtod by siting a sheet factory itheve whick sould only
be removed at & cost of more than BO7 of 1ts 1nvestment value.

This situation can easily be met by displacing the proposed

mev factory northwards possibly as far as the prosent nark‘ihq

ares ad changing the function of the present srare parts and
ﬁintmo buildings to p‘inding/polishim; and deviteouse

making respectively. The displaced functionsa can be housed else-
vhere.

Two other interchanges are necessary, The wood-working departmént
now proposed should change places with thc nrement general store,
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L T ot by Consult as thnat a4 acoe avt of

ot - 0 'Timoned! flat glass 1s in et 'wore oono, o Lues!
S1rce 1 b ovet tuope cut to order.  [his stoce whelid,

thepre ! o, o oat cert to the cutting shop - say 1n 'he area
marset ;oo o ro 3 = and the packing carried .t arn the
firmighe: prooiot ctore building,

Displacerwnt .t the flat glass factory will involve same
additioril p.v and services work and a modified metrod of
transferriae the catoh.,  1n the later respect sone chanse 18

1n any cat: '« essary as the method proposed by Consult 1is not
compat:ble w.ts the existing equipment, ignores tine risk of
contarination waon coloured bottles are being made and the risk o

of batch segregation after mixing.

3. RECOMMENDATIONS

1. The broad features of the Consult documsnt should be taken as
a basis for drafting the Tender document. Exceptions are made
below.

Thus the scale of the operation, the choice of technology and

A

the Azizia site should be accepted.

2. As a basis for planning the plant it may be assumed that local
limestone with the minimum of imported dolomite will be used -
the actual composition being reviewed nearer the start - up date

when local resources are better known,

3. The plant should bte located at Azizia to enable it to share top
management and services with the contalner factory. i.wever the
aim should be to segregate the two aoctivities as far as possible

consistent with this.

4. The Tender document should be framed to avoid any unnecessary
sophistication and xo avoid loading the overhead charges having
regard to the marginal viability of the project.

S. Distribution should be designed to recover the cost of cases
which amount to 107 of manufacturing cost.

6. Detiteuse manufacture should start well in advance to start-up
to allow necessary aceingz,
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The orsan.=stisn propased by Sonsuit coould ne revioog 4o
secure better manasement for the iwe technsiories lonated

on the same site.

The situation of the new production shoald be dirplaced
northwards with regpect to the Consuli gropssal to enuble
developrent c¢f the glass industry in libya wiiisut in-urrine

heavy penalties.

Minor redeployment of auxilary furciions should aiso ve
made -

The basis of tender, 1.e. vhether turn-key or otherwise,
should be reviewed. If turn-key is preferred 1t :g
recommended that a glass tecnnolog’ consul‘ant snould be
retained on an inilermittant hasis to safegiard the interects

of the organization,
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Section 1.

x'lt

1.2

1.2.1.

1.2.2.

INTRODICTT 7

Background ‘nforration. This proposal regresents a plan

to sxtend tre Lit an 2lass i ndustry estiblished at Azizia
into the field of flat-glass manufacturr, The present
factory At rziz1a, situated 35 km south of Tripsli,
produces cuntatners and tumblers from a resenerative furnace
supplying two 1S dottle machines and an automatic press.
The ploat 18 desizned to make the best use >f the facilities
there, the raw materials preparation plant, the batch plant,

services and the technical and managerial expert.se,

Tenders are invited to the plant to produce 15, 0 to 20,.0)

toms, year of drawn flat glass based on th. :ourcaalt process.

Ihe Scope of the Contract.

The main contractor will be whaIly responsidle for the supply

of the complete production plant, 1ts installat.on and
satisfactory operation and the traiming of persornel. The
work will be carrisd out without disrupting the curreat pro-
duetion of the coatainer factory.

The tera *Complete Productinn Plant® 1s to be understood as
insluding:

(a) DBetoh trameport and charging from existing batch-house;
(V) Pestesy cullet processing handling and charging!

(e) Olase-melting unit complete with all acoessories,
Mesuring and oontrol devices, firing system etc

(¢) Set-glase forming mechines comgl:te with cutroff
dovicess

(o) Cutting, serting, pecking and storage equiprent :
(f) Mebitouss fodrication and firing squipment ;

o(g) e additiensl serviees, maintensnce and auxiliary

fesilities mecessary te permit Both container plant
unu—.uu plaat %o operate concurrently j

*(h) Grinding, pelishing sad o“ttp'c squipment ;
o(4) Givil eagimsering vesk. :

o oguipuont must b aow and of soders dosign dest .ouited

% cnsure he highoet qualitly of sheet glass in & ceuniry of
Gwlepiag teshaslegy.




A dietinction 18 made with respect to sncillary finishing

processes, o any elaboration or sophistication proposed

»y the bidder, tu ‘he additional mervices, maintenance and
suxiliary fucilities and to civil engineering which may be
treated separateiy by negotiation whea the contract is

amarésd to ensure the most effective integratiom dof flat-glass
production with tne existing c-ntainer factory. The Eidder

is requested 1o give separate 1temized prices 1o enable the
Organisatior. to consider the possibility of sontrecting for
all or part of the works object of the Tender, and the Jrgan~

1sation reserves this right.

Section 2.
Pere of Tender.

Tender wvill be sudbject to the gwneral conditions and terwms
o0t out in Section 3. They should he submitted in the fore
o0t Out BBlOW AR .coicse. oo COPlED sddreased {o:
end ohould be marked "Tonder - Flat-glose” .
”.1“‘. ““ t.’ ““" ')11‘ ..0.0....0...0.....
Nenders shall de valid for s perind of ot 1008% .cc0e000 MORIRS
fyen this eloeing date.

2.1, Do Offer-

2.1.1. (o) Prjee.

The tital price of the complete pleat for "ture-key®
®&livery inslwding civil ongissering wirk, stari-up oparations
end treining of perseamsl. This price will do firmg

(v) Prign. ®eis predustiion plant, easluding additional serviees,
wrinling/polishing equipment and oivil works)

kc) Price: Adtitionsl serviess |

() Price: Grinding/pelishing squipmsnt

(o) Price: Civil works.
(e0e footmate o 1.2.2.)




2.2.

2.).

2.4.

2.9

B3
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Delivery:
The over—u.’ perisd <f time necessary 4 r<ah *re date »f
starting up fr~m the day the contract is n.tified, The

shortest possible delivery time is essential.

:Ern and Cond1tions.

Statemnt of compliance with the terms and conditions get
out 1m Section 3.

Compliance with the guarantees and performance - - .. - set
out in Schedule 2. Terms and schedule of payment upon which
the offer 1s based shall be 1ndicated and will be negotiated
when the contrac: is awarded,

Jechpical Descriptionm,

A technical description in accordance with Schedulie C
attached hersto.

Meferences.

The Bidder shall enclose a list of references showing
imstallations already erected by him for similar types of
production. He should lay stress on such installations
which compare in output capacities.

duie
Ptajled Price List,
T™e tetal price of every equipment unit including piping,
eleotrical connexions etc. and of spare parts for two-year
oporetions should be givea.

e Biédor shall follow sccurately the disposition of the
felleving price breakiown tadle,

Inginrering.
Mudios, patent rights or licemoe fess, purchasing charges,
banic dénta and drewings feor the eivil enginsering work.

Byuipment C + . .
(tesluding 1vdricants for the firet fill-up and spares)

Botch transfeor frem existing bated-house to furnace.charger,
fasluding surge heppere asetes %0 Bateh mizer discharge
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B.6.
5.7,
B.8,

B.9.

8.10.

B.11.
B.12.

S

. oL EE oy e
I IR T i . ' PR |

ne o e “.owty separation of tramp aron at fioa

del v,

DSl pro vs o ang and handling including collection, crushing,
s TR Al ke,

e Lty 1al ace comprising batch charger, tank furnace, control
anc measurercnt, heating and cooling systems with piping and

duc Liig.

Draw - v ines complete including autcematic cutting and
Y1fty-, de cer, ~nt™ . and measurement ant witecr sooling

g stem.

Af v reat ..t comonment including lifting devices, automatic

cnttii. tab.es, manual cutting tables, testing ejquipment.
Ciame v 1A ~r.d nolishing,
ta: L ons equipment.

Deb. teuse :abrication equipment including firirz furnace for

deb1teuses ana floaters.

additional workshop equipment including lathe and press for

fixing asbesios disc or rollers.

Add1ti1onal ins3allavion for energy and water 3. u.y including
odditicnal transformers and switchgear, LC generators and
Batteries, | vales and piping, 81r compressors, wWaler pumps

and treatment.
Additional devices for internal transport stc.

Civil engineering work including constructin of flat-zlass
productior. building, and auxiliary buildings. Drilling of
edditional well.

Delivery costs (C+F),
Bweotion supervision,
Start-up operation.

Tre’ 1ing.
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Schedule B

Guaranteen.

Quarantees ay; lying to materials and equiprent parts.
During a period »f at ieast one year starting from the
date of the tina! acceptance certificate, tre furnace,
machines and equirment units supplied by the cointractor
shall be puararteed against any defects in ies1gn,
comstruction, material or workmanship. Dur.ng th:s
period, and under the condition that the directions g:ven
Wy the contractor will have been carried ou:, every part
found defective will be replaced at the coniract:r's :ost,
including all related expenses. The duration of guarantee
in respect of the replaced part shail run again, entirely,

from the date of replacement.

Performance ratings for the installation.

™e contractor will give an over-all guaranice o satisfactory
operation, and in addition a guaranteed performance rating

in respect of each of the following installations.

OQutput capacity.

1. The batch-conveying equipment will be capabie of handling
ga 8 hours, and storing 100 tons per day.

2. The cullet plant will % capable of handling and processing
et least )5 tons per day with provision for dealing with
emsrgencies.

). e fumace will b capable of supplyirg to the drawing
@aching molten glass of a .quality and temperature uniformity
aseessary for accordance with international standards, to
he extent of 54 tons (metric) per day initially and ultimately
(1985) 75 tems per day the increaced output being achieved by
Righer mlting tempereture. i
e opecifie rete of miting shall not be less than 600 kg 'mé
o @ag based on the area of ths melting end covered by the
e sposifis oil consusption saall not be greater than 0,60
hg o) nt u nuo selted,

e tank ohall Mo designed to hawve a lifetim of six to eight
yoase.
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B SR cew Porming mach.nes ghal!l operate - e
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Tre inb ai .at.on shall be capable of producing 4 gross

tors per 1a) :nitisily and 5 tons per day ultimately (i9%%),
the i1 exvu utput Leing achievea in part by tne higher
Qreviig & - ©us made poss.ble by acquired &r..l and in part
by ‘he wad:t.orn o1 & drawing umit,

The ... . 1 tne product ghell bes to interrational
standars  A37Y, DN, BES atc) and rejection 2n inspect.om

ehall not exceed 197,

The c.i . 1g, Bort.ng, packing and storage ejiipment shall
ha.¢ a ranc..ng capacity to cope with the machimnes, and the
total loss of gross production dus to edge losses, breaiage
in the machine, cutting and internal transport losses shall
mot exceed 3.

‘e deditause fabrication and firing installation shall have
adequate capacity to serve the plamt with correctly matured
and fired debiteuses and floaters and provision will Ye made,
@ither by rre-start-up production or by importation, to meet
the initial requiremsnts of the plant.

T™e aliitional services, mainteonance and auxiliary fecilities
shall permit both sxiating comtainer plant and proposed
flat-glass plant o be operated efficiently at the same time,
e schedule of velsvant existing equipment and poserble
edditional equipmnt given ia Sestion -, as 2 guide to the
Didter, will not i ey omnse relieve hin of his respen-
eidilities in this toapeet.




2.7

2.1.1.
e1.2.
2.1.3.
.7.4.
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8. Te griniing . iiching equipment and 4.0 tre CULLIng
oquipment wiil each have a net output of 1,14 tons
per year initially and 2,000 tons ultirately;. The
Bidder wili state whether h.c projosals are tased on

an 3-hour day or 3 24=hour day,

(B) Efficiency rating.
The Bidder wil! cpecify and guarantee the ratio of net

product.ion (to the warehouse) to gross produ-tinn,

(C) Consumpi.on figures -~ utilitiess.
In mis proposal the Bidder snall guarantee the consumption
figures 1n regpect of:
Electric power
Cooling water
Fusls
Compressed air
Every utility required
Bach consumption figure »1ll be given per ton of net
production.

fohedule ¢

Informption t ied.

4 %eehnical depoription ehall Be submitted to cover every umit
prepesed according to the plan detailed hereafter in Technical
Opoeifications, Jection 4,

Produstion Units

Uttliitios

Stesage Fecilities

Seawings wnd Diagress. The fellowing documents and drawings
e aandetery and should msecespany the Tonder:

Lagout draving of the preduction plamt

Plen and elevation dravings of eash equipmeat unit

Plov dlagrems, leaflets and broohures, showing and desoribing
prinsiple equipamt and processcs

Gsheafnle of Operetions. A detailed prograrme will shows

Ve ttae required to prepare drewings and specifications to be
omt for appreval |




2.7.7.

Section 3.

3010

3020

General

The . r.i c *o o rerTiirenante for rrocirement of ¢« qioment,
worrehoy oo tion, test oand for shaippin~ this esuipments
The time re, .o¢t £or eecution of civil enasine ringg

The t:ne es!.-ated in Jdetarl to carry cut erectiond

The tii req.imed for start-up for each production ‘irite

Man-;owmer reg..iencnt.

The Bidder s:ail List the required labour force i1n each
installation for production, maintenance, adminictration,
management €1c., specifying the qualification and number of

men req.ond.

Maintenance Coste.

The Bidder osha.i z:ve estimates of maintcnance and up-keep
costs of the installaticn showing cost of materials and
number of men required. Thie information may be given as

a percentage .. investment costs.

Conditions of Cuntract.

3.1010

301020

3.2.1.
).2.2.
3.2.3.
J.2.4.

Division of Responsibiliiaes.

Stligations of Contracior:
......l.l.l....!.Ol.l...ll.l.........l.....O..l".ll‘.....

Obligations <f the Organization:

Gensral Rules of Contract.

uwo, contr“t .....................'.........
p‘“.‘l“b‘o‘m. 0606000000000 0 0000000 0000000800
Penaltion 0000000000000 800000000 000000000

m' Insurance m “‘1‘“‘1“ ’ e0c0 0 G000t NRIO 0RO E O ORS

.




). 3.

J.3.1.
1.3.2.
3. 3.3
J.3.4.
3.3.5.
3. 3.6.

Sectioun 4.

- 17 -

Addrsiort carel L f Tentrany,

Co=ortination of Pr. enrg L tesessectennne
Drawings coe... teeeresennne L
Accej tance Tests D T
B B R e LTy e e
Training Programe s eeer st etresaareerecsect0esance e
Time Limits R R N T T T PR,

Technical Data %o be Sur:rliedt.

To simplify the comparison and evaluation of tenders the
Bidders are rejuired to submit technical data in the fomm

here prescribed.

T™he metric system should be used for all numerical values.
Buildings should Le 1ientified using the legends in the
drawings. Where alterations are called for, the Bidder is
invited to offer his recommendations supportex by comparisons
of operating and maintenance costs etc. The 3idder should
bear in mind that the site gt Azizia must also allow for
potential growth of container and similar producsion.

The decision to locate the factory at Azizia was taken to
oxploit the existing facilities to minimize investment costs
and overhead expenses. His proposals and recommendations will,
therefore, be to this end. To guide him in this there is given
oquipment and manning information relating to the container
factory with some tentative estimates of the additions needed
for the 71at —glass production. MNe will recommend how best to
drew batoh from the existing batoh-house bearing in mind that
from time to time this facility wiil be mixing batch for
obloured bottles. He may wish to propose a change of function
for some of the muury umug- ia the interest of good
ml) layout and fwture u.-ioa of b%oth manufacturers,




4.1.

‘l2.

4.3,

4.4,
4.5,
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4.1.4.
4.1,5.
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4.2.1.
4.2.2.
4.2.3.
4.2.4.

‘03010
403020
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4.6.1.

4.6.2.
4.6.3.
4.6.4.
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Pallet.:ir - .7 proiucts

Technt. 4l - it nitS3.

Haw raterinls siorage
[

3atch plant

Makins, mavirin- and firing of detiteuses and floaters

Laboratrry

Auxiliary ‘€7v3icc8

Flectricity, fuel, water and air
Maintenance of machines and equipment

Maintenance and revairs of furnaces

Warehousinz and Packing
Sivi) pngineerir siork
Qgneral Requirements

Organization of Production
Power sources

Man power

Treining of personnel
Erection schedule

Start=up

Production costs




Section 5.

Technical De:.sr nticn of fxi:tingrggprationé.

5.1,

5.1.1.

Sel.2.
Se1.3.
S.1.4.
5.1.5.
5.1.6.
3.1.7.

5.1.8.
' 8.1.9.

For the ;uidznce of the Bidder there is cet out here

" tachnical information relating to existing facilities,

which shoild be used in conjunction with the drawings

provided in Jection 6. The laynut »f exi:ting buildings is
shovm in 6.1,

Buil i g,
It is ant:civated thet to house the flat-glass production

with 1ts auxiliaries, whilat utilizing exisiing facilities
to the full, buildings of the following approximate floor

areas and heishts and civil work will be required.

Roofed storercoms for additional dressed and i‘mported

raw material 1,060 m2 4.0 m high

Furnace hall 1,100 m? 16.0 m %o roof truss
Drawing hall T50 m¢ 20.0 m tu roof truse
Cutting shop. 1,20 m2 5.0 m to roof truss
Joinery and cas:-making 670 2 5.0 m to roof truss
Warenouse i 1,350 n2 5.0 m to rocf truss

Poundation for the furnace, drawing, grinding/polishing
sachines, flues chimneys

Welfare building ertension 40C m2

Niscellaneous foundations, ducting etc.

The Biddert attention is particularly drawn to the existing
wildings "spare parts” and "maintecance shop”. He may wish

%0 recommend that she functions of these buildings be changed,
for axampla, to house the grinding/polishing shop and debiteuse
fabrication respectively and so allow the main production
uilding to be sited adjacent and ye: leave adcquate spece for

- fubure expansion of the comtaimer factory. In such a case

thees functions would have $0 be housed eleevhere. Likewise
e oxisting "gmeral stere®™ might be more appropristely
sonvpied by joinery and case-meking and replaced in the
iaserenis of hter layot. '
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50202.
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Se2.4.

5.2.5.
5.2.6.
5¢247.
5.2.8.
9.2.9.
$.2.10,

Process.
Lrocess

The existing hollow-glass factory has becn recently
completed and comprises ore—dressing, baich mixing and
all services for maintenance and administration of a
manufacturine facility producing 9,0C0 tons year of
bottles ard 3,°GO tons/year of pressed glass. The
layout provides for a future extension of at least the
same capacity. The productive units are two 4=5ection
1S. machines {:zingle gob but drilled and aligned for

doutle gotbins) and an automatic press.

The followinz Jroject engineering schedule for the

combined factory is g{ven as a guide to the Bidder as

to the extent to which the proposed flat-glass manufacture
is expected tc share existing equipment and where additional

squipment is necessary.

Beneficiation Tquipment

(a) Sand Dreesing (Insert Consult pages 141 + 142)
(b) Delomite and Limestone Dressing (Insert Consult page 14))

Batch Plant. (Insert Consult pages 144 + 145)

Yelting furnace.
A complete newregenerstive fumace for flat glass, including

refractories for emergency, hot-repair and specification of
refractories required for overhaul.

Drawing Machines.
2 Machines net drawing width 2.4 m
2 " " " " l.2n

Complete with supporting frames, automatic cutting, breaking
and 1ifting devices and cooling boxes for water cooling.

Afte~~Treatment Equipment *(Insert)

Glass Orinding and Polishing wnits  *(Insert)
Netal-Coating Equipment  *(Insert)

Debi' use Pabrication Bquipment *(Insert)
Workshops and laborstory *(Insert)

Installations for Energy and Water Supply  *(Insert)
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*(Insert)

Take insertions under appropriate headings from Cunsult®s pages
148 to 140,

53, Raw laterials.
Sand, iimestone and dolomite are native to Libra but,
although further exploration is _.a progress, the accessiole
quarries 30 far explored show rather high iron contents.
It is pr:table that superior sourzes wiil be found pefore
thie project is implementet tu4 mecnwhile 1t 1~ assumed
that the follcwingy :nalr:es are valid.
(\
810, A0, R0 Ca0 Mz0 Fe.C,
Raw l.M 9602 x. 35 0.03 0038 C-L-I 0016
Beneficiated sand 58.1 1.1% 0.1} 0.14 C.23 0.C4
Limestons 2.85 0.93 - 52.97 0.7 0,32
Although a dolomits/limestone :rushinz plant it installed st
the site it is possible that the glass ccmposition will be
based on local eneficatea sard, local l.mes*- e with imported
dolomite to minimize the total iron content. < ther materials
sust also be imported through Tripoli and conveyed uy road to
Asisia.
Prices, delivered at the factorv are &3 follows:
Ieneficiated sand 3.94 LD/ton
Uncrushed dolomite and limestone 1.6 LD/ ton
Timber for packing cases ' 45 LD/m3
54 Dugl, Pover and hater.
S.4.1¢ Puel. A sumber of oil refimeries aave tien planned for Libye, -

ons of which iz already operating.

The svecifications eof the

0ils t0 be used and stored st Azisia according to seciion

are given below

Specifications of Pusl Oils
(Ineesrs)




Prices: BEV-INRIN 0,026¢ D litre

Fuel Ll ¢.020 LD litre

Fleciricity.

Electricity is supplied to the factory at 1l «kV by two
under ground fe~ders rated at .....kVA
The c¢xistin: main high tension switchboard {s neial-ciad

ard composed of six ~ells as 21 ows.

(1) Two 1solating switches and a third common icolating

aw:tch f>r the nain in=rcming feeder an! stani-by one.

(2) Por measuremerts ccntain:ngs three current transformers,
three armcters, three potential transfommers with fases,
three volimeters with change=over 3:itches, one frequen:y
meter, cne power-factor metar, one <ih meter, one kVA

seter.
(3) One load~imsolatinz sWitch and three ammeiers.

(4) 041 circuit breacer with t.me delay rignil lamps,
smmeter, voltmeter, 1solating for outgoing feeder %¢ the
first transfommer,

(5) Similar for the second transformer.

(6) Yor the cutgoing feeder to the stand=by transformer.

There are three tranaformers each of 100C kV one being
stand=by. The transformation ratio is 10.5 kV to 380/220 vols,
Shree phase 50 cycles/see.

Por the guidance of the Bidde: the sdditional maximum motor
capacisy required for the present vroject is estimated to be
810 kN The actual required capacit; after elimination of
the reserve aggregates and the asswmption of a simultanecus
factor of 0.7 is estimated as 481.5 kW, Allowing for power=
tactor {osses the connecting load for the flat=glass factory
is estimated to be T52 XVA  On this dasis an additional
sransformer of 1000 kVA seems t¢ be ovlled for.
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Por tne o uwing marhines 0 senerocu.rr 0 Lo ates for LD
voli: have to be providet.  [hey hav 40 oe c.nnected

afditi nally with a tattery emcer v~ cirpernt unit in guch

a wny that, in the ~ase 2f 4 poyer ~ify, an autunat.c switche
over 1« crnrured,

Por the flateglacs f£untry an adlit. nnl mersgensy ~urrent
aggres1te 168 repuiret with caracivy ol ;.ated on the basic
o7 tFo irctallaticons whicn must rot8 o« anterrueted. JIsvimates

suggest a capacity .0 £0C kVA

Price fapecizl tariff) 0,17  L)uAh

agpter.

Thers are ‘wo operating bore holes o the Azizia sitej
s further well ‘a contempictad, 231tnough the reservar of
water are cong:lered adecuate “ie hamirec:z a8 sush that
water treatment and a re=circulat:ng system 17 NOCEESATY.

Agizia water has the.fcllowing arrros:mate analysis.

Degrec of German hardress 56,5
sH value 7.3
Cl=contant ’ 3OO mgrlitre
804--content 625 ng,'litre

Iransportatiog-

There it a gocd road system connecting the site at Azizia
with Tripoli (45 km)s There is no rail cervice.

Current cosss of transpcrt between Tricoli and Azizia are
approximately 30 LD per truck lcad (17 tons)

tete 0.055 LD per tom and km

Banponr.
The township of Asisia is a rural community of about <esece
iahaditanis. The glass factory is the only industry in the

area.
The wages and salaries currently paid in Libya are as followss
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Unerilled workeis
Skilled workers

Highly skilled workers
In-incers

Manamcr:

- 44 -

LD year

840
1,200
1,440
1,620
2,400

wrluding s0ci1al char o

950
1,35¢C
1,60C
2,000
2,650

154 ~f the staff ard workere currently employed 1n the exist:ing factory

Rave fanctiore vhich will be ~ammon to bota mantfaztures whe- the {lat =

glass factory 1s irstalled, v

Eanagenens

Zeneral Marnayer
Commerciai anager

Technicai Manager

Cffice Mansier
Payroll Master
Clerks
Secretaries
Nealth Cfficer
Cantsen Personnel
Yard Crew

Suards and Cate—

keepers

Pinancial Manager
Purchase Officers
Seles Offteer
Clerks
Seeretaries

Povenan (Rev Nats)

Poroman (Pinished
ware)

Nelpere

Chief ngineer

Reasure + Contrel
Ingineer
Assintant Engineer

Dreughtanan

’

BBy

10

18

~Nn W N >

"

" v po
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kaboratory Che~: ot 1
Accy. tant 4
Hel nern 3
uary roornel no neer i
fpecater 4
™or-s Orivere !
Shute I I I7: ol agarve
Denefi-ation [l1n-e Foresan 1 - - - -
Taernboare 1 1 - - -
Helyer: 2 2 - - -
tc 1 Operators 1 - - -
Helpers 1 1 - - -
Katerials ffandlar - Lofe-Trusk 1 1 1 - -
Hel pers 3 2 2 - 1
sSgrvice Personne: _lectricians 1 1 1 1
Firtter:s 1 1 :
Helpers 1 1 1 1
or 93 Perscnnel ™Mtters 2 2 2 2 1
‘el iers 1 - - - 1
Electricians 1 - - - 1
Carpenters 2 - - - 1
Helpers 3 ] 1 1 1

Seme reorgaaisation of the managemenf is anticipated to operate the joint
sanufaoture efficiertly. It is possible that the organization of top
seragemeat will accord with the following.

r—Chicf Glass Technolozist
p—Chief Engineer

General X r Q-—-——Production Marnager, Hollow vare
heseemePrOoOduction Manager, Flat Glaces
onmercial Manager

inistration Officer
uarries + Ore Dressing Surerintendent
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5.2.1.

s e e s e e )

( noer S cemflint factsry contract document)

Cehe~it ~ . *. 're shaded arear are indi-ative only
of trne u.: - . na! buaildine forascer . Jenctien S.1. The
a~taal .0, f such additicnal buildinss will be
reco~eniet oo the ‘tviaer.

Plan o! v obing Tautorye 3cale Hv 1 with Arabic=~nglish

traralat: - t lerends.

-
Neta.l o! ox:isting tatch-mixing discharss nit. ((ieBe the
addit: nal Tt ot Tor telt eonver~r mar<ei in LYo drawin2
has no reievanc: 3 the present prolect hut refers to
hollow-giass ~u.let nandlinge )
General sicre. ~.un and elevation Scale 170 1,
The ati1li:y bu:ldinss on this site are built ¢o a modular
construct:on 1llustrated by this example.

(Translation of Arabic not necessary.)

Beneficiation Eqixipment

(a) Sand dressing. Existing capacity  120+/day
Required for flint glass 308, 'day

k¥

.

loaisrs in sand store

hopper 7, m3

extracting belt 0.%
roller mill ¥».0
hels conveyor 2.0

static sieve
spiral classifier 3.0
hopper 30 n3
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Conveyin = punp
IYydrocyclones
Set of p.oings
Travellin - crie
Static sand drier
Bucket elevalc:

Belt convejor

- i s o s N -

Steel struc.ure
Reversin- belt
Soda~acn nropper RIS
Soda~ach purp

Alr compressor for Joda-ash puip
Retallic hopper 10 33

Bucket elevater

- o @ e B -

Bstisated current consumption for flat zlass (4C ¢/day)
Mditional eTiiprent for flat zglass :
1 Dust=rerovin: and collectin: ejuipnent soc

Delemite and limestone dressin-., ZExistin; capacity 6Ct/day.
Required for flint slass 1Ct/day.

RNegper 3 o

Bxtracting belt

Jaw crusher

MWlt conveyor

Bogper 7 n?

Betrasting belt

Red mil)

it esmvsyor

Vibdrating soreen

Belt esmveyors

Bushet elevator

Steel siles 1) 2> each

Punps, pipin; and steel stiructure

Leater 1 l3

Alr ecmpressors

00 « 0 00 @ 00 WD WD B B B B B o -

1.0

540
3.0

2,0

2.0

0.5
20,0

0.5

5¢
2.2

0.4
56.5
2,2
4.0
4.4
5.0

66.0
146~7




Blat % LR | "
Addatoor e snent o1 Tlat lase
1 Thpe e Ler . CLoLaer

‘).Z.A. RS p}ant. vyt ,th, 17t ‘L;V

e flire -l oot day

2 San ) ' 3 '
: Sod-ach 7 euch
1 Doloenst iy
1 Limectore

Stery o i
17 Level .r i 2%rs
3 Duct rervin nlanls
1 Crelone

L

DosinT 4ar . vilirntir o U nve e lines
s contzinc: balancce 1,707 k7 and 40C k3
1 Belt conveyor
1 Chute on ~.xer
P 1ixers

Steel stiructue

Flectric control systea

Passen_er-frei At 1lift
e Fork-1ift trucks liftin~ 2 ¢t

Eatimatec current for flat glass
Additional equi.prent for flat glass

1 Horizonta. and reversible distributing
belt to day silo

1 Day silo vita slide valve 50 m3

1 Batch feeder vith auto control,

glazs lev:l air cooled or 5.3. chute
Cullet si.c with elevator (60 m3)
_Culle¥~brewkinz device

Dosing equipment

Magetic separator

Dust exhaustin: device

- wah wb ab =

4

5C

14500
1,000

3,000
2,500

1,000

9,80

‘.5
3.C

3.0

15.0
2.0
J.0
1.0
1.0
1.0

1.0
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5¢2.3. leltin: ~urn: e

' Veltin - area 90 m?
Total len th 2 m
Totsl uidth 2%

Capacity at least 54 4 uay

Tank cortents S50 ¢
2

e g i

Meltin - rate rian, 500 k+/n

! Keltin te:perature approx. {1,50c°%)

011 ¢ .nsunpticn 25, 0C litres/24 h

e s

Number of nachines 3 (4
a) Pefractery ma‘eriale includir - mortar ail
types 1,300,000
b) Anchora~e of cteel sections 100,02C
] c) 20 automatic o1l burners and accessoriec 16,007
2 oil punps (1 recerve) 750 1 'un. :rith
day container and reatin_-up equipient 1,0CC 15.C
3 heatin:: inctallations for the drauin-
machine 156
d) Tank-coolin - plant, £ nedium sress.re ‘ark -
ooolin; ventilators (2 reserve! 1,077 m- ‘min,
0.018 atuos, with air ductin etc. 4,0C> 150,22
o) Reversin- equisnent 2 waste exhausters
(1 reserve) 1C,C00 n°/nin, 0,006 atmos., 1,00C 20.0
1 fully autonatic reversinz equipment
3 valves .
! chimney, 30 2 high 5,002 20,9
f£) Nrnsce-measuring and control equipment
40 T/C with compensating line 100
6 six-colour recorders 10C¢
1 fwmwace pressure control with acceseories
and recorder 100
4 osntrol boards for the fully autonatic system 300
1 reoorder for oil and air consumption 20
1 csplete board for fully automatic temperature
regulation of furnace and fér reversals 5C
2 oi]l quantity recistration units for furnace l 1
d dravir.; machines 10 ’
1 swttebboard control 500

1,462,030  205,0
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- Kook
5.2.4. Dravin-: lact.iren
3 Complcetie Wourcault machines 79, 007 15.0
23 Foller pair:c, len-th y n
net drawin- width & x 2.4 m
1x 1.2
dravin - sxced {3 mm, 5C mph
3 suppertin: fromes with platfornc etcs 12,0C"
3 fully a-tcoatic lassecuttin; devices o 3,0
3 fully automatic breaking and lifting dev, ice 1.0
3 collin~ boxe: (water coolins) 2,00"
39,6CC 21.0
5.2.5. After-trextment equipnent
3 vac, liftin- devices for sheets loc 3.0
‘ 2 fully automatic cuttin; tables,
P cuttin: traverce + lonzitudinal (3 x 2.5 m) 5,007 8.9
1 fully automatic cuttin-~ table for
transvercal directions (3.0 x 1.5 m) 1,000 2.0
6 manual cutiin- tacles 6c?
40 movable frames, max, width 2.4 2 6,0CC

10 sets tools for manual cutting

1 testin: equipnment .

12,990 13.0
5.2,6. 2 grindinz machines complete (max. 3x2 n) 4,000 40.0

2 polishinz machines (3x2 m) 4,0C? 60.0
1 ball mill

1 spiral polishin- machine 2,000 4.0
1 emery washing unit 100 1.0

" 10,100 105.0

5.2.7. 1 complete vacuum netal =oating equipment
for max, }.5x2n 1,200 8.0

h
R
¥
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%.2,8. Debitcuse fabrication equipment

{ arch for temperin- debiteusec and flonaters

dimenasions approx, external 4 x ¢.5 T ¢ m
internal 3 x 1.5 x ' =

Fornin - terperiture up to 13 00’3 cas il
quantity of refractories 1C,0C”
Steel vork 1,077

1 furnace heatirn—~ unit, cermplete 200

1 temperature controller/recorder

Ready mixed, dry raw clay for ajprox. 2 years

debiteuse nnd rloater 1£,000

1 mixer, 150 liires 1,907

1 vacuum jress

tools for manufacture of D + 7

1 therno~-hy To raph

1 stone-cuttin~ saw with 100D blades [JCC mm) 1,207

1 car for the transport of D ¢+ F, with toels 5C7

43,5C0
5.2.9. Yorkshop and Laboratory
a) Xaintenance workshop, existin:-
1 shest sheer
1 shest dender
1 portable weldin; set
1 mtogeneous welding set
{ »illing aachine
1 lathe 1500
1 sheping machine
| ¢rilling .achine
1 power hack~-saw
| grinding machine
e . e . ... .Fatinated oxrrent far flaj class .
a4 for flat glas:
1 lathe approz. 3000 mm 2,020
1 press for fizing asbestes disk em roller £

2,8%

I

N
.
Q

1%.0

2.0
6.5
1.0
1.0
1.0
0.5

26.0
13.4

$.0
J.0

8.0




b) Tlestris OTRL

S, istinc

te~tin - devinoer

drillin- hern-h

wiriin .ok
tatier: ~har ncoantt
JTinilnouach.ne
eleztri~ ters furnace

Mo add:ticn

c) Joinery . :rksh:

1 band sBay
t planer

1 thinkne xin-

Estina‘ed current for flat zlass

~, existin-<

~ach.re

Istimated current for flat zlass

Bo addition

d)

Lahoratory, existins - one each

Precision balance, analytical balance, vibtrating
testinz screen, dryins oven, muffle furnace, test
furnace, refrizerator, water bath, heating plate,
wvater still, Orc2* gas analyser, viscometer,

calorimetric bomt, pH meter, jaw crusher, ball mill,
grindinz/polishin; machine, instrunent for density measurement,
cenirifuze and vacuum pump, polariscope, vernier, microteter,

peasuring calipers, flame photometer, dilatometer, micromcope,

0.5
2.0
0.9
2.0
0.5
2.5

6.0
L YY)

5.0
3.0
3.0

11.8
6.0

seed-sc-ps, optical pyrometer, potenticaeter, photometer,

cutting saw, polarising microscopse, 2 platinum disks,

5 platimm crucibles Jo ml, 2 platinus erucibles ‘00 ml,
1 platima crucidble 500 ml, 1 platinun rod, 2 platinun-

1ipped forceps and various small tools

No addition

10.0 k¥
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5.2.10. Installation fao: ener y and waler cunply

a) Eleciricity, existin:
1 oupply fecder {[11%kV)
1 main 7 sudtshboard

1 transformer 1000 kVA (reserve)

Additional for fi.t ~luzs
1 trancforer 1000 kVA 3,0CC

1 emer -cncy current air-cooled a,; Te ate,
capacity T5C kVA —ith notor, approux. 10 p T,0CC

complete with netrory from HT suvitenboard

to all insuallations 10,000 90.0
complete switchboards, contaciors, fuces
etc, 2,0ce
2 DC dynanos £or the dravings machines
(reserve) 5C 2.C
2 cets of batteriez (1 reserve) for drawin:
machines (approx. &0 Ah) 500
23,050 32.0
b) 0il, existinz . |
(Mazout oil) |
2 storase tanks includins pumps 350 -m3 each

stora-e time 2 months, Consumption in fiint
factory 9 t/day, congunption in flat-slase
factory 25 t/day. Sterage time will be re-
duced to c. 20 days.

(1ight oil)

2 stora;e tanks includin; purpe of 120 .-.13 each
storage time 2 menths, Consumption flint slass
factory 4 t,/day, consumption flat-7lass factory
0.5 t/day. Storaze time will be reduced to ca.

50 days.
" Mdisional equipnent
Yalves, fitings, pipinz to the meltin:

furnace* . 1,000
o) ‘Compressed nir, existin:
1 compreesor wigh air tank (ruorv_c)
capacity 3C m?/uin., 4 atmoa, (150.0)
:' Mditional equipnent ' ' . e
| { ocompressor 15 n’/nin., 4 atmos, 2,000 75.0
9 unit to produce oil-{ree 'ai.-- 200 - - 1.0
Yalve pipin:, ete. - 1,000

3,200 76.0
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d) water, ezisctin® equipiaent from flint fac.ory
3

1 water reservoir J(Im

1 'hot uater boiler

rn

w1 C UMD

ro

dralnac: pups

Lsiimated ccensumptiorn of flat zlass

Additional equipnent
1 deep well punp
valves nuioin:, e€tc,

2 cold water r.omps (1 recerve; for
water sircuit 1.5 n3min,

1 water_zsolin- unit (with reserve blower)
180 m” &

1 vater ouftenirs s ~nd decaliin; plaat

valves, fittin's and pipins for industrial
and drinkin- water

5.2.11. Cthers

a) Internal transport, exictinz,
2 fork-lift trucks (2 tons)
Additional

2 lifts (3 x 3 x 2 m cabin)
2 trolleys for the ranp
40 movable shelves

2 vacuum lifting devices with trolley

b) Safety system, existing

4 fire extin-uishers on vheels with
hoses and pipins to water tover

2 foan pr:oduction units

No additionel

c) teiching equipment, existinzg
1 weigh orid;e, 30 ¢
Additional

2 dial weizhin: balances, 1 ¢t each
1 dial weizhinz balances, 50 kg

4.0
1.0
5.
2.9
200 25.0
1,002
acn
16.0
2y 2.0
2,000
6'“«\ 75.0
6,0C0 10.0
500 3.0
4,000
5C0 2.0
11,000 15.0
2,500
150
2,650
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Annex I1

STUDY OF TENDERS PR THE PRODUCTICH OF FLAT ILASS

SUMMARY

This report aims to give an early appreciatiosn 2f tenders for the f.at-giace

project in the Libyan Arab Republize The salient features of comparison presented

suggest that only two of the tendors can be considered,

It 18 recommended:

(t) That negotiatizng be cpened on the premise that civil construction work
is to be by separate contracty

(b) That grinding, roliching and coating equipment be eliminated from the
sain contract as being irrelevant;

(c) That negotiation of technical points be conducted on the bidder's
premises,

* ImwcrIoK..............................l................... 56

1. Reappraisal of viabllityeeeesesccoccoccccccrcsrcctstetcccceces 5.
2. ‘ﬂm*‘n‘ PrOCESSOBscc 00000000 0sc0ccocecttcrttsssrccccocoee 65

,. Reoommendat 10NBesecscsseccccctccsstcrccecccesssscssscccccceces 66

4. Mpl.mtlry NOteBssseeccccccscesccsceccccceserscsssccccsccsne 67
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INTRODUCTICN

Tho rrircipal jurpoyse of thic rep-rt is to review and compare ‘re tenders

offer=d in onnexion with tio flat-giasa progect,

Tre proga-t wis baced on the "Feacibility study for thae establishment ~f
flat-#iass industmr im the Litvan Arab Republiz", precared for the Industrial
Research Sentre, Tri- -li, bty Jerman Consult in May 1974, This 1ocument was
reviewed on beha.S >f TNID ry the present writer who recommended trat integre-
tion =of flat glacs torufaciurs with the existing plant for bottle manufacture
~ a principal feature Ot the J:ngalt proposals - ghould te confined to sharing
the same site, ~ommon services ari higher management but should otherwise be
organized as a separate entily naving regard to the different technclogies

involved,

Particularly it wes argued that the layout must allcw for proper expansion
of the bottle factory to make two colours simultaneously and probable semi-
sutcmatic producticn for small srders. It was also pointed out that tenderirng on
..l turn-key basia was likely to prove expensive, In drafting the tentative
teader documents, which wera accepted and issued after modification to oonform
with the organization's practices, the writer sought to contain these points

by inviting the Bidder to propose layouts sllowing for bottle works expansionj
Didders were also required to break their offers dowm into sections, leaving
the organisstion the cption of accepting & tum-keay operstion or accepting the
offer in part only.

Limited success was achieved in ;hon respects, None of the four Bidders
have given proper considerstion to expansion room for container sanufacture,
This is not a serious matter at this stage because the situation can be easily
corrected by & cross- the-table negotiations and should involve only the
sdditional costs of meeting the greater length of service lines.

Taree of the Bidders have quoted on & turmn-key bas.s and their prices are
very highs the fourth is not tum key, but proposes to design only for all
floors and foundations, leaving this work to the organisation to arrange,

As was anticipated, their quotstion appears much more favoursble, by a factor
of more than two; nevertheless, evem this price is considersbly higher than
that envisaged by Consult. And since Comsult's investment estisate already
sttributed about 336 to operating coste through deprecistion and maintemance
18 1s necessary to look agin at the viability of the project.

2¢ .
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or hav ST h W e IR e oY T e e ER Y ¢
no &t o noad r PRI 1Y ' p .
their 1. .re ¢ ot v T cas e Tras, o raa oo Lo, .
eiectrioity and w1t 0 a1 T3t S SR R S T S VDEIE S 1A S
The H-tend-r 1 -° S TR S T S AT S UL S et
Sivi) aork ig oo Fiereooort st ’ - - A +7 T .
It is tnerefirs Gl ort b w ma tonar o e e e
separate v 1t any oted oo var o Tonsd Lo
given,
The 3idders! ric* 4 periopmance Cimiron i adopetnem T Thowos e v

Thus, som= Bidders bas *their fimurse o op=raii n ab cken ots o v Ling vorfarmans
of 94 ton/day. Others give the final nore faveurab.s Jhoar 5 708 vilng *o

75 toms/day. It was trought best to amend *hese Siguron U SLreoeroorng cro T

in the comparison tables, aven if it has meant Jdrawing frsm e voanal o TLons

rether than information specifinz. [y given ov the tenlorg,

The generally high values o *he *tendeors .ompared witr N e peT L
in part the world-wid: inflations Tt s 1.y ‘tha*t *'e T-Totcate Troirnorood
rew materials and possibly for labour i. no l:nger valid, Howe or, puraly fooooh
purposes of comparison of *enders, it is more convenim* to us. *h~ G-Estimato

unit costs and to rerer % inflationary aspects latcr,
The following unit prices have been extended fror U-Estima: :

Batch materials 16,39 LD/ton fir‘shed glass
Puel oid 8,33 LD/ ton |

Gas oil 26,00 LD/ ton
Propane-butane is assumed at its same price at equal calorific value
Blectricity 0,012 LD/kWh
Wter 0.03 LD/ton

- Packing materials 8§ Lp/ton =

—
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4o . S O AR S w qatranti oroarn the Pery lor i
noo Cp L et 4r et oor tpa Pfop would nnve toone re-coted, TP
q i o e e m o aention of fheow Do)
tn 1, - . ot v Fap Peterdep DDLU UA o mep o
ani . - R rrosror g YT 4 14‘}: .l % increase
T8} e el et omat . In tness flgures aboat ocooer olent 13
at 1. o oLt imat Ny Sne hanpower roquired, thas 1iluctraling the
point Al . L eroonoarn 0 sarl L1 report that Yonsult was cvers timiatic
in bl o ' R A Soer v poanng wen oo Bl A I S UL Y
1r. “al.e gL .. Lo taule o L8 vased on wne firgt vear »mitout of
10, 300 _ca. ab.e g eel arruspesiive U thw designed capa.i ;s o the
vapPiGa ..o cifered, It srerefore puts tne smaller plant '\ki—-::mdf:r) at a
paiaty . 1. . ag comparo1 wath tne larger p.ant (P-tenderj. T avsiuate the
bids 314 ¢ . pelire nooasEs ws calsulate the total cost when une plants are
Funnie oI respesiive maxioum capacities, In making the ca.cu'ationz, it
18 as. cpaagtmert cost of cuvl . worko o LD 1,500,00% in a1 ocases and

net tha . i1 wach tenders

In 11 cases 1t is assumed that with experience gain.d the rm,mber of

producti..:. dey: will increase from 280 ir the first year to 340.;-'

g/ Sin-e writing the report the detailed specifications of H-tender have
come to ra.d, The most sigrificant feature of thig tender is that, unlike the
other offers, it containe a propoeal for a recuperative furnace .nd not &
regencrative furnace as is usual in a factory of this size. This would make
for a sul:tant1al savings in investment (perhaps LD 200,000) and a firing system
much casier to control, On the other hand, the attainable fuel =conomy is not
so great, i.e, about 10% more fuel is required. They argue that in Libya where
0il is available tut not glasa-melting skiils, this is the more practical proposal,
Mhe writer's calculations tend %o confirm this view; however, in compariag
tendors it should be recognised that the B-tender has less physioal contemt tham
the others. Assuming this differential amounts to LD 200,000, the H-tender still
remaine the most attrective offer,
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C-Fotins' 9 N P
Fet protu bt n 10 40 A SRS 0 i
I (fiv-t vear, in 1., w e
Maw mat i . 1 8r) tes A00 100 o ey Coe
Gas ... 4 OuL 26 343 &, Y
Pue: i 70 A0 100 706 DV .
Bater 3 Y 1 300 1, L L
Pler tr: ‘?"; My 0T ‘;" ‘Jbo (w/t ‘l‘I"\'
Kainteran A ) ?'l_"':l __”.‘_-: — —_
Jub-t.tal ISRV DA I 434 s M 2
Perscrnel oo tHe 500 137 50 4/ 200 47 R R
Depreciation Pt o AR wgn PR —_
Sub-tota! ol 550 T3t9 1 330 3 1ty ]
Debit ty Lottle
wres 107 330 107 300 107 3 oLl .
Packing iatrris.s 12 W00 32 400 PN Y SR ! oL
Mminist=it. .n
and marketing 5% 200 5% 000 55 &S0 &s JCO =8 500
Tranaport 38 100 18 100 it 100 teot) e
Potal cost 314 &30 1602 393 1 613 34° 1402 5 N RDI
Osst per ton 38,72 155,57 162,52 136,37 -
Depreciation and
ssintenance civil
wrk 24 200 79 155 45 693 $71 333 -
Gost per ton,
ousluding
depreciation and
ssintenance civil
work 86,417 147.89 157.68 119.54 104,54

Although this tonnags was pronn--1i %) cover al:o groni/rilizacd and
csotel demands which are here exu.uied, current trends rizges: trat it wil: be
seeded for wworked glass alone,

Bot including the extenaion of the furmace prof.sea for 1321, However,
e ers have .icluded proviszion for this expansion,

y Pt including maintenance and depreciation in respect =0 ~ivil worka,

The B-tender cuotes excessive labour (399) owine to an ariinr ~tical
orver and also the inclusion cf labour to be supplied from th. v.tila woriz,
e Sotal sheuld read 233, of which about €3 are bottle wor<s part-timerc,
Mo figere miered here i3 anended in both respects,

d o staffing requirenents were submitted so that the noin value of the
other Whree temdcrs has been taken,
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op thic tenter ny atat 1%,

P-Tender .c .. . i : e Pri. 1S
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the efyect .1 ir.oscascng the fool por LT

It ig clear that ihe crgm.i'*ati;)n': oo vomists woil want 0 rociew the
viability .0 the srog ot foce of (say) & o4l incpeas 1 poriblog cost

o

owing tv lnvestint La.udc and iabour regquirements alonte

The cocti of .abour, fuel and electricity wmay aliso have increas-d. With

regard tu raw materiaic, whe cost of soda ash is most gignificantj broause nf

world shortag: *his increased gharply last years A Ceief. price of 111 LD/ton
was quoted compared with 45 LD/ton of C-Fstimate, This would have added

LD 14,85 per ton to the cost of manufacture of glass. Fortunately, there appears
to have been a recovery and German soda ash (at 0.24 Di/kg) oould probably be
deliversd at Azizia at LD 49.8 per tom adding only LD | per ton to the cost of

glass.
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Viar Unit rri 01 K
Mean 't -1 T ek
197¢ R
1973 7.
1974 Lle
" . Sy ! .
Tt will be coon Shat althoush 1970 Sowe 20 o v IR
year availabic . Jonmuit), iivt.s reliance canoo placdloowo ol S
s marked decresa,
Of almopt ac great imr.rtance ag rageg valo, o'l o taTr A Lt

intensive pruject is increased with the volame o0 salal,

Consult baved their progecti ns on the average U Uir hillorent aceooo-

ments viz, trend analysis, «nd useri, zer capita comparis r oand orowon rate

Their trend analysis gave much lower estimates tian tre wtrers, Now that
values for 1973 and 1974 are available it is obvirus that 4o trood analipyoic was
invalid (through trying to fit a linear line to curvi’‘nca: ros r3) and i -
estimated consumption by 20% in 1972, 7.6% in 1973 and ;20 w1074,

If the "low" and "high" values for the other three pr:jecti.ns ar:e “ucen
for drewn, unworked shsct glass for pertinent years, ‘he fcllowing tonnag:s are
obtained.

Isar Loy High Actuai

1974 6 700 7 500 : 7 392
1971 8 000 10 500 -
1978 8 500 11 000 -
1980 9 500 1) 300 -
1985 10 500 16 900 -
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Libys by alu s mwony or crte that oare o trerma e . -
fa t.ry. Moo v T R ronary '
thic part o Sheir P el e 1I0 U LTI Al - o Lo
products at "oot, T v b om ey, P oTart T oo RN i
validity, Alm.ut the wi 1o of v oo Dant g oo ENIIPULE Gt MR

takern over by floct slasa, o peevitt o 307 WAL Lt ocarer o ot e
price than plate plass, Liowin , 707 GF ke oLt s o i
float g.ass (frp mirre re) robinted £ar elasn mato cwow Into e rexn e

mod fication of the npimary (1.a% pro o,

It is cloar that home-rp booed onoel ST g0t o ST W et
cannot hope to maye oimifioant in-r.ale aro S OIS SR O

viability study that relied on winming thizmar..% & .. 1 o voor.y basda
Portunately, as poini=d out in the last section, the ind. itiors = ‘hat 'r.
projected producticn of un-worked shect glacs an be ats.rl- i by i ~arket Wiil-

out reconpse to these conje~tural sales,

The reccmmendation is therefure made that taia pro abul b e judge 1,
and the contract negotiated, un tne basis of prolu.tion ot on-w oo-d sheci placs

alone,

If {4 is thought necessary %> insial these additi a. acilities, 1L can be
a jobbing activiiy that has little relationship tc the continuous producticn o1
sheet glassj it may well be that it could ve done (for exanple) in 3 workshop
in PTripoli. In any case, the optimum scale of equipment cznnot Togsibly be
foreseen in advance, ani it is almost certain that more appropriate equipment

for these shops could be bought directly at a fraction of the ccst necessary to

cover the present ill-defined need,

The following remar:c refer to the individual tenders.
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and a throe—iay visi® 4 Aavelals (el 1) roull be authurized,

L

best if the vizits t. .« place in “nat order, and if *he writer would be prepar-d

to asgist 2 rapresontative of the sreanitation.
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Jernler

Type of ouilling fOeuotinte B £ I q

Purna.e, Druw Aredy o e e e e

and Purpise

Bildings 1850 1200 1 500 2 T4l RN

3tandard build-

ings 4 720 1 1E0 4 100 aosy 174
} Roofed stores 1 000 1161 400 1oLy 2

Welfare buillirg _ 400 - Y SR ek
Total 7350 9 445 £ 370 4307 7 500

Type of work Price (LD) - o
. Civil work 557 00 2 309 932 1490 796 5 200 L0
; Walls and roofs 5E2 574
H only

C.W, DQ.'].UA s 113
i
¢ Denign and super-
{ vision 64 796

The S-tender includes an expensive multi-floor cutting buildings. The
P-tender includea a 60 m nigh chimney and also an LP7 plant, The furnace nfall
q - is an unusual trapeziuw shape probably not best suited *o Libyan climate.
Assunming that the concrete work for the H-tender im no greater coaet than the
walls and roofs, this tander seems much the most favouruble,
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Tenl oy
Sras 3 K p H
T ‘\“').'.i'..v,

SamnLeTe o= N

test 370 ‘ g 30
Orodu-ti o rtart 2y s 12 24
sutldin~ oomrleo 22 25 o6 13
Auxillare @ oundatione comolote - 28 - 18
Main fou:.::tiome ~2rpis - 24 - 11

Approva. 0 desiomoang opoosi-
ficatiina 2 13 12 .-

Tt will be rotized that the moot fo sured H-tender depende or the main
foundati-rn. being zomplotod within 11 monthss This may be difficait to azhieve
if the ~i7:) wor< i3 givew to an independen® conirector. There is therefore
mach t5 to smincd if 3 favourable price tan be negotiated wizh 143 “hemceives

w T4, Thoy have offared to muote and thus 1o maxe their fender

for this ~ivi
a turn-sor o42. Inoany case early negoliation witn them is casential to procure

the necessary drawinge tu ernable Bidders t. offer tenders for the civil works,

The prelimina time scnedule for the H-=tender ig a.; follcws:
P

Month number

Stage of wo K Start Pipish

Design civil works 0 3

Documentation - 15
Foundaticn ~ivil works 6 11

Auxillary civil works 1 18
Building cupply f.o.b. 9 12
Building crection 12 16
Deliveries f.04b. 9 15
Brection of deliveries 14 23
Furnace heat-up 23 24
Take-over tests 23 30

Training Libyans =broad 16 22
Treining in Libya 22 30
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They . 2y 2 Aot Lreen £ ! .
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The ;1o v v o mad vy e vl PR ST .
3—-tenler Pt e ' '
Number of oo 37 1 PR
Number .f my rmop 444 C ' ‘
s
Tt i HE S 2 X t0e .
Cournt India G g .
It shoald S o coibie o negntinte tiar L Do I 2t -
oe in the rodiun 37 Wnglisn in the case U0 *o K PR ‘ “
seen ies3 likoly in the -ace of Jemnany or Polard,
4.4, Provicion f pbitoin oand
S-ternd.r E—torder e U -l
a0 2N ARG S

Debiteuscs - 50 - .- . a0

Clay (tons) 20

4,5, General scope and verf mar e £

It is not possible to make a dotailed comparison -7 b

uritil the H-tender speciticutionc are avaiiabl.j parti-ular o cinze Snls and
+0 be the most favourable uffer, IHowever, from the inlormar. oy
it is8 clear that the broal re:.irements are met and w.u an7 v 3 L.r.oi. 0o
desirable can be arranged during negotiation, To giv come quifince v tho
the following table provides a breakdown in plant cosiy so far as 'hey nave oe

provided,
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D‘ : ] o, 3
H /
Addi, 5 1 N 21 g - /13 )
Suimt o ta L 3 ot m PR Sotol 43
v I '
Ster.- v I IS ' e 3. O b
3par ot Yoo las e b il o]
!)T.gir.='\9r i n3talla- oy R B .
tion ¢ Sy T o= A I 4OT O
. ) N ] "/ , a
Civii worr ¢ i3 e/t= 0 T BN S Loma )=
/
T!"L, R A S * gt _‘)(3': At -1)‘
} Fii =Up LuU 1 ANLe 1 4‘4‘}
a/  Trolading A onew mixer and cailet proocssine, LD L7, 08
i _bJ’ Made up ot Jutting—csnop equiymont 13y )
Grindirg ard po..shing 06 50
Minor rars2ting 113 271
Packing lant Sh 14
L 514 520
g/ Inciading:
Suttire room 2giipment 1710
Blging, grinding ind
pelishing (N0t face
erondirg) 9721
filverine equipment with
ons year mats 191 601
3
g/ Including!
Electrica! equipment 706 43¢
011 supply system 2 780
Water oupply system 26 174
Compressed air 14 227
Workshops 31 748
labcratory 3 062
‘ Salely equipment & 046

Structursl steel and intermal

sqipnent A, 1
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¢/ Includings

W.rkeherp SO Ted
Sarvices LR Y
Additional 2ur e
devices

Inciuding design and spure parts,

L LN

Incladingt

Deliveriecs, mach.nary,

equipment and Q30Arss RIS Ee BRF I
Preight, irosuran:
and inlard tras.rrt AL a0
Quatom duti«a (emip-
ment) 32 0
y Covering trwasfes of know-k oW, teschni al acuisid = w 1oume b
1/ Includingt
Coemissioninug 242 50¢
Praining Libyans 17 50
Pransfer of kKnuw—noW
and documerts 339 Y12
615 195

Y Including:
grection, start-up and

take—over teoste 226 900
Trensfer, know-how and
documents 177 3C0
y Civil Dosim/brtuinp/i!uperviaion = LD 54,72
)/ Includings
Brection machinery 1 906 576
Rlectrical gﬁ 127
2 365 30}

Includings erection of deliveries, start-up and izke-'ver teats o7
planti also design of sain foundations and auxiliury worss 3,113

d Including: customs duties and fees, labour and materials for civil
wrk

Including c.i.fs deliveries of structures, roofs and wills and crection,
Bt emcluding execution of foundations and auxiiiary civil works. Including
cotimate of delivery % Azisia, 31,826

p/ Imcludings f.o.b, %0 C and P 316,560
Cand P %0 c.i.f, 68,839
o.1.f. %0 Asisia 72,846

4.6. ey misrisls

A1 the Bidders qestien the @mlity of the Likyan rsw materials,
e B-Aailes goes 00 far as 10 ooy "Ia omder te make glass under acceptable
conditions it is not peamidls t¢ wee rew meterials mative of Libya in the first
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