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topi anato ry notea 

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

iefercnce to "dollars" ( $)  indicates United StateB dollars,   unless other- 

wise stated. 

The monetary unit of the Libyan Arab Republic is the dinar (LI)).    During 

the period of the project its value in relation to the United States dollar was 

|U3 1 - LD 0.296. 

The designations employed and the presentation of the Material in this 

publication do not imply the expression of any opinion whatsoever on the part 

of the Secretariat of the United Kations concerning the legal statu* of any 

country, territory, city or area or of its authorities, or concerning the 

delimitation of its frontiers ur boundaries. 

Mention of firm nanea and commercial products does not isiply the endors« 

sent of the United Rations Industrial Development Organisation (UHTDO), 
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1.   INTH:MK'>:T
T
^; 

Thiii   ir. th*   report of  the project Selection of Technology and 

Equipant   for Prod.icti.in  of flat  Giana"  ( Tr'/LTH ' V./.XV').     Tho pDJ.T.t 

consisted of a tw^h.ice mission.    The purpose of the first phase 

(January '••)'*)  wus  to  assist  the Libyan Arab Republic (UH)  in the  selection 

of the ir.-.^t  sui tat le  te:hnolo^  for flat  glass manufacture and to  assist   in 

preparine T-r.ier dormente   for the supply of machinery and equipment.    The 

purpose of the soc.nd phase (June 1974) was  to assist in the analysis and 

evaluation of bids and to advise on the further execution of the project. 

In fact it  %r-3  found on arrival  that  firn decisions had already been 

taken on the nain  features of the project,  based m the recommendations 

contained in a feasibility study by German Consult.    This document   is, 

therefore, the principal document in the case and the first task was clearly 

to make a critical review of this document. 

Th. document  "Feasibility study for the Establishment of Plat alas. 

Industry in the Libyan Arab Republic« (Referred to a. the  »fonsult 

Document") was preparea by a team consisti^ of three economists,  a civil 

engineer, a mining engineer, an electrical engineer, a geologist,  a 

chemist and an expert for the glas, industry.    It i. » very compreheneiv. 

•tudy, running to about 300 pages, written almost wholly from the view- 

point of the economist - a. one might expect from the composition of the 

team. 

It is also well to bear in mind that an economist looking at the 

glast industry almost always tends to over-rationalise,  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 executive  is hi-rself a glass technologist of high standing and can 

infuse the nec.ary lore fro. the top to a man^msnt team recruited 

from the non-specieixsed professions.    This is not obvious to an outsider 

because this all-important function i. hidden by the chief executive's 

title. 

Elsewhere the chief executive is usually chosen purely for his 

administrative abilities but he then ha. a chief «lass technologist to 

edvie. hi. and to oMure that the bs.t practice, are followed throughout 

the plant. 

•BSSMsesssmiBBi 
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There  is reason to believe that this criticism is valid <n the 

présent cu« since there is no provision at all for a glass technologist 

in the proposed orfanitation. 

Ths Min recommendations of the Consult Document are summarized in and 

commented upon in the next  section.    An important factor is that a glass 

container factory (bottles and tumblers) is at present under construction 

in the Libyan Arab Republic and expected to come on-streaa 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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The prir.cifal   recommendation;;  have  b«en extracted  from the Consult 

document and are  sot   out  m the  eight Bub-eections below  (?.1).     Comment, 

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

2.1.    Consult Fecommendatiope 

2.1.1.   M.rV.        The   anticipated domestic  market   for drawn sheet  is 

ae  follows: 

1975 9,800  tuns 

198- 14,800    " 

1983 Iß,800    - 

Export possibilities are not very  favourable. 

It in recommended that  a flat glass  industry should be established 

in LAR. 

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

or Fourcault process should be- made,although 2^ of the product can 

be after-worked by surface grinding and polishing or coating. 

The Fourcault  process is recommended. 

2.1.3 Raw Materials.      Local  sand can be used after bénéficiât ion.  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 

Alisia «ite is recommended. 

2.1.4 Integration.      It is recommended that the flat-glass plant should be 

integrated with the glaas-container factory unter construction at 

Aliala. 

2.1.5 Investment.      Total estimated investments for the proposal amount 

to 2,191,000 L.D.    An additional 145,000 L.D. will become neceasary 

in 1981. 

2.1.6 Coti».      Total estimated costs e*ount to 89.8 LD/ton for drawn 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 (Oeman) dolomite 

would add 4 LD/ton. 

•Ml 
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2.1.7 Tender».      It  Is recommended that tender« be invited on a 

"turn-key" ba»i«. 

2.1.8 Organi»ation and Layout.      Proposal» are mede for the 

organisation and lay-out of the integrated faeton»». 
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r.tr,   on Or:;ult   i K-irr"ndat mr,. 

2.2.1.     Varket.       Tne estimates of  the  future  demand far  unwurk*i 

drawn glass appear   to be  soundly  bared althourh   it must  be 

realized  that some  of the  statistics are  probably  distorted 

fcy  the development  of the  float-pi ass rrocens which,   one ir.i«ht 

soy, is potentially  capable of making plate-glass quality at 

Bheet-glaas prices.    Apart from largely .^.prrr.-l  n     plat« giaa* 

it has already rade considerable   inroads  11 to the  drawn sheet 

market.     Often its  inclusion in statistics  is arbitrary  in 

classification. 

It is tacitly assumed that the proposed glass works can achieve 

10O5? 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 peiformance. 

This is within the range of the various forecasts and,   therefore, 

not particularly significant,  but  in respect of ground and 

polished glass it seems unlikely that the proposed discontinuous 

process could compete with imported float glass.    However,  being 

a batch process,  failure to realise 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 fround glaes and coated glass is not realistic.    For example 

the largest item of cost (31,100)  is the primary product which 

il variable and not a fixed cost,  beinf a -Taw material" »0 far 

a« those processes are concerned. 

2.2.2     çwca of Technology.      The reco-msndation to adopt the Fourc.ult 

process it probably the correct one on the fanerai ground« that 

one «ust learn to walk before running, but the support in« evidence 

given by Consult seems biased and because of the importance of 

understanding   the implication of the deci.ion.  the attempt is 

•ade to qualify their statements here.    In round numbers the 

relative rate of production for the three processes ist 

Pottïcauit 1 
Pittsburgh 2 
Flos* • 
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Thus it  it obvious that only factories  in a very   \*rrv  so.-nc; 

business can contémplate  installation of a fl   it   Un",     "neue 

large-scale operators have used the Fittaburtrn process.    The 

reason why Pittsburgh plants rather than r'ourrault plants 

(pa<«   118   have been replaced by  float rlcntj  is  no r». 

on this particular technology but due entirely  to  the  soale 

manufacture.    It is true (on the same page)  that  a '-ourcault 

•achine  is often retained in a Pittsburgh factory, but  this  IB 

because,  with  its smaller  outnut,    it  is more suited  to smooth 

out variation« in demand.    The  list of new plants based on 

iourcault (page 121) could be matched by listing piante wru :n 

have replaced Fourcau.lt by Pittsburgh machines. 

lot listed amongst the advantages of the Pittsburgh process  is   its 

ability to work glass of lower soda content(by fax the mos: costly 

iagrodient), i.e.  a saving in raw material cost and a more chemically 

resistant product. 

The advantages of the Fourcault process listed on page 249 are 

valid but tao disadvantages - lower drawing speed, occasional 

drawing waves, complicated manufacture of debiteuse -  are 

discussed as of minor importance despite the statement on page 

242, repeated on page 251, that it is vital to realize a high 

dressing spose.    The drawing wave is a characteristic defect of 

»©«result glass-cord« in the direction of drawing which mar the 

optical performance and can be quite persistent so that much glass 

sf poor Quality may be made before the trouble is mastered.    With 

regard to tao uso of a debiteuse, although the manufacturing cost 

of msout 8,500 DL p.a.  is not high,  th« loss of production time for 

eaanglag and melting out devitrification is not  insignificant  in 

vis« of the high fixed costs in operating the factory, and involves 

a cost im tas region of 60,000 LS p.a. 

I« would sosa tfcat the eaoieo be twos n Fourcault and Pittsburgh is 

ams* mors marginal thaa the Comsult document implies.    Purely on 

tooaaical poiat taore is so doubt in the presomi writer's mind 

that ftttsbsrga is tas superior process.   Hie weicht that is 

•munsi to ama-teohaioal aspects tilts XU balance the other way. 
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If  the decision is  f.rm that   the project should be undertaken 

on a tum-icpy basis,  there  is probably no alternative to the 

Fourcault process,   for turn-key contractors are unlikely to be 

able to offer the   training and higher-level expertise needed 

for the r »tsburgh process.     It would be necessary to enter 

into an agreement with (say) Pilkington to licence their 

variant of the process and to supply sapertise and training. 

Training by this msans is usually much »or« sfftctivs than 

that given under tum-ksy contracts. 

Until the bottle wprks have been in operation for some tin» it 

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

of glass manufacture.    Ths Fourcault being the easier process, 

there is less risk involved on this account. 
If the market develops «ore slowly than anticipated, a Fourcault process 

would be ths sore viable.    If on the other hand the market greatly 

exceeds expectation, it may ta« possible on review te previde) 

expansion in tere* of Pittsburgh machines for then many of the 

skllla will have been developed. 

2.2.3.   Raw Materiale.     There aspean to te a lack of understanding 
of the respective roles of %0 and CaO in the glees composition 

and also on the influence of iron content.    As in «any piase« 
in the report ths recommendation« are put forward without giving 

ths reasons for ths«. 
At one tise common glass, both bottle «ad window glass, wu 

based on limestone fer the source of alkaline earth oxide, but In 

these countries where dolomite er dolomitio H ses tenes ef low 

iron senteat were sere readily available it «a« found thnt 

substitution sould be made and indeed thers «ere «arginai advant- 

ages spart fron ths ohe aper raw material. 
Ths partial substitution of %0 for CaO tends to "shorten" the 
«lass, that 1« to say,'to reduce the working rangs*   This «sans that, 

for example, bottle machine« are «ere difficult te sparst« but 

whsn ito skill in then ttoy san te anas to ran faster,   atejntsia 

slss lowers tas thermal expansion of the fisse slightly so that 

lossss in the process ««y ta «snllsr.   Ths «sattor reeietsnse sf 

the glass say siso te improved,   but all these f so tors ars marginal 

#-• 

•HiiiÉiiiiiiMtÉ^aaflaaaaHHailHBMeMMimi 
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and it is a fuoation of parity and ost of raw rn¿iU;ri*l whicn 

dictate« tho practice. In the UK i lo:.-, y: is seldom u~*a in 

botti« making',  in Germany on th*  other hand,  «nere   there   is a 

very pur« dolomite available,  it  is useu  in qjite  hi?h 
1/ 

proportion.-' 

In Libya the dolomite«  so far found have about 3>^ higher  iron 

content« thdii tne  lineatone« so that the emphasi« ehoula be  to 

UM a cowpoeition low  m magnesia.     Li. i.amng colourlC3£ bottles 

or tabUware  it is usual  to "decolorize"  the glass by  adding 

tracts of chewicals to mack or coripensate  the gr*en tint  of iron 

contamination.    If the   iron content oí   the glass exceeds about 

O.ljt ¥92 ûi.this beeches virtually  impossible.   In window glaBS, 

however,   it it unusual   to decolor.'.*«  becaiae the green tint only 

•how» «trongly when th« fiase  is viewed throug.n  its sdge.     The 

Consult market survey does not give ur«y indication as to the 

proportion of th« deaand which requires truly colourless glass, 

tot it ••««•unlikely that it ia »ignifieant in Libys.. 

Ap*H from the ealea appeal,  the iron content of  the glass has 

an important ir.fluenc« during ¡seltinf. 

If th« eeateat is too low th« radiant h«at in the furnace 

••»•trat«! to th« bottom and can male« th« operation of th« 

raurcault process difficult.    Fro« thi« point of vi«* a content 

•f 0.2% Fe?03 is oonsidered desirable. 

la oonaiaeriaf calculated iron eont«r.t« it must b« r«memb«r«d 

that th* glass product usually ha« a higfc«r contant, particularly 

if hi«* cull«t ratio« ar« uaad, dua to pickup of dirt in th« 

factory.    Oood hou*ek««ping must b« aaintained and it ts worth 

totalling a «agnatic Mparator in th« cull«t lim« to remove tramp 

iros» 

UN «atimated irò« c»nt«nt for varióu« raw materials mixture« to 

nth*-— th« recommended composition («xe«pt No. 3 which ha« only 

CaO) ar» at follow« t 

j/     1*0 is nece««ary In ah««t glass to control devitrification 
tot may be added a« magnesite. 
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From poloffite Fron Ljme from Sand To Ut 

1. Libyan Sand, 
Colorite  and 
Lire M «med 0.162 

2. Bftnfificiated 
Sand and ainad 
Line • Dolomite 0.162 

3. limestone 
replacing Dolomite 
»ftd bf-ncf io i »tea 
•and 

4. Icported Dolomite 
with Libyan lame 
• bénéficiât«d sanu      .00) 

.0035 

.0035 

.12 

.0274 

.lié 

.036 

.036 

.037 

0.281^ 

0.201^' 

0.156^ 

O.Oéaf 

It ahould be notad that thare ia a étoiMl orror « *»• d«» 

•aalyaU for N4*ral ««public of Oeimany doloaite five* sn pa*e '" t 

tala ahould read ?«203 - 0.0J4Í. 
If it ia fait daairabl* to preeerve tha racoaaanded ffcO content 

at 3.2* yat UIIKN the iroa contant, tha mt eccnoencal way of 

«oinf tuia ia to ua* imported dolomita onlj to provi«* thia and 

balance with Libya« lineatone.   Thia «aula hara aa iron coûtant 

of 0.06490 (e»«ple 4 above) and corraapond to. the ran«« *iich, 

for bottla flaaa, can be «acolorisa«. 

Tha batch eoapoeition would be a« follows I 

teneficiated Sand 

Xaportad Doloaite 

Libyan Licitone 

leéivajl Sulphate 

aft 
726.0 

149.0 

44-5 

217.0 

57.5 

4.0 

U»tt C«t  (LT>< <?oat of Batch ÍLT)) 

3.94 

22.00 

1.60 

45.00 

J7.0O 

49.00 

Other 

19.3*5 

Thia «avi« rapraaaat a eawiaj af ahawt i.2 «A 

•var tha batch proaoaad *a a*fa 200,  i.a. ahaat *< a. tha ra. 

material e?at. 

It ahoald be »otad that 

ile* Ailga locality *f tha 

(1 ) la 



T 
-1«, - 

8102 

*e2Dj 

TÍO* 

99.0     -   99.2 £ 

O.O38 -       O.O-jflC 

.063-       0.118;-* 

This raw «and compare» favourably with the benefici-¿tri 3*ni, 

although the batch might require a anali  addit.on of alarr.ir.a 

- perhaps in the for« of fcM DU-. 

Llneeton*  in quality and quantity suitable   for glass raking is 

•lao reported. 

It  is,   therefor«, probable  that by  the time  the  prised  plant 

is ready to  operate  the material  situation will  have c-Ang^ri 

snffieisntly to inv-ilidate  any recommendation made  n¿* as   f; 

**• •»•* foreulation.    However, thie possibility  is unlikely to 

•srieusly   äfftet  the general conclusions and estimates of   the 

feasibility atudy. 

'•'•4       Integration.      The Consult  document  advocates  integrating  tne 

arissas* flat glass production with the existing contaren 

factory without indicatine the disadvantages of so aoinç.     The 

•tarla«» of factory and ferteral overheads has obvious economie 

aaVantafes} but tne disadvantages are much lesi tangible yet so 

tajttrtant that seldom dosa one find these two different tachnol- 

oflas lategrated and where they ars  integrated the first op; r- 

tsnitj to ssparate the« Is taxen.    The point can perhaps best be 

ma» my aayiaf that the sans purely economic argument could be 

«Mi to justify integratine bottle-t»klng with (say) brick 
ana til« aaaufaeture. 

i fi ass ash ing «psratioa depende so such on unspecifiable factor« - 

flat» esas DI i ties variation, aaehias ma? »unction etc. - that for 

ananas« it is essential that sanaffars at all levels have olear 

•if** •' thstr sartiealar aravi noe ani be in a position to control 

tt UaadHately.   Jast as oas aaa eannot ?-rve two masters,  no 

B»JSBfsr ssa efficiently share oas aan or dapartasnt, and alaost 

«srtaialy any at teas t at baagotary control or equivalen, bec oas s 

• halla«« asean ry.    Aa sleasat of baa sámagos* nt in one aenufectur* 

Infests tas whole ant ia difflc.lt ta detect because allocation 

•f «est« «a an arbitrary basis confases the issues. 
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2.2.5 

By way  of illustration, Consult propoees th*t the existing 

container work, with 160 workers  ahould share 12) of  then 

(*:.cour.--in|r J2 »««.«nt)   to ecHnpLrsm   th. additional 

13?,  «iv.ng tne distribution: 

rn-mnn Flat   GläSS Flint   Factory Coaswn I  

40 120 132 

This  distribution >• of cour.. patently unr.ali.tic. but  th. 

mu.tr.tion snows th. typ.  of «uddl. one can «.t  into wh.n 

on. propo... to frow appi., ««i P«*• on th. »am  tree. 

«ita th. limited Libyan «ark.t -h.r. both container and flat 

fla.a production ar. oaly amr*Wl* wtAL.it i. probably 

correct to locat. th. factories olo>« ««m* to b. servd by 

common |.n.r.l administrativ u* *o»-.p.oi.U.t wrvic... 

but th. fr» nnfcration« i. fif too far.   On th. contrary, 

•v.ry sup .h«ild b. tak.« to ov«r«o«. th. diaadvant.«.. by 

M|rtltB< tbs t.o fchaolo«!.. mt«m »oMibl. on th. .«• 

.it. aad Clvitf v.ry tu.tul thought to th. organisation. For 

th.«« roaaM» it is folt th*t th« »r»»°"« 1Vairt *"* °r€ini~ 

sati«« recuire radical eaar«" (— *'*•* »»lo»)- 

Iaw.frt.     Th. ..tL«L* .«•% «f «- i—.f.t (2,191.00 LP     . 

ae«~«t, aawinc *»••*• t. th« «t«at t. «hi«» i* •»« Fl«** *•*••*• 

M th. ..iati« f-ili*L. of th« wntaia-r »or*«.    It f«et, if thi 

•„rmti« 1. . tum^tV o».. th. l*r~t»«t a«y not be an over- 

«atfat. *»*•»* that is ;»«*llj • "«* •»»•••i~ in.t.lLUon. 

•asatwr, «it» regard t. th« iatt«««o* «hi«* th« firsi, coet has 

M ih« wswta« o««t (20JÍ «f •**•* L d*pr«cLUo» Hon.), i» i« 

-rth le-Us* at th. .«U-t«. «fa»* ••- "— •* *•'•«"»•• 

Is «fa* •* ••» éitfwmi t««h««i«fi«« th. MtUinr f-torjr 

pr~i«s. a mi* haai. f«r o«a»«rk««« •«• *• «««»«r«bl. east. 

M« ait Ml U la« f.limL* LhL. 
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Breakdown of fixed 
Invettmnta 

Flat Glass LE tímate. 
1977 
10,300 tons F.a. 

Con'uin«r .- a/, v 
Cun'-rac1., '. ^r ì 
12, JOO tonr,   r.. 

' 1 

Equipment    c.i.f.  Tripoli  (f.o.b.  xl.   ') LD 

(add.Equip,only  11, V.30) 

(add.Equip.only 27,500) 

462,000 

Beneficiation Plant 

Batch HOUM 

Nil tin« Punnc« 

F%ed«ra (3) 

Foraine Naehina« (3 Fourcault) 154,000 

(2 Botti«, 1 pr»«a) 

tentali* UHRS (3) 

Bacoratio« (botti»«) 

after «né auillfcry proceaa (sh««t) 177,500 

Saliteti«« «quip. 27,500 

•arvicaa aquiptant (*dd.Equip.only343,000) 

»reliauaaxy costa 190,000 

•tart-up coat« 40,000 

Spara part« 

tHiaaaria« and   inatallatlon 187,000 

T«tal cif. Tripoli 1,619,500 

CiTtl 

Fwitftt Trifali - aaiaia 

557,000 

14,500 

2,191,000 

127, J J. 

169,000 

38,000 

126.0OC 

75,000 

64,000 

279,9CJ 

13,000 

39.30C 

162,000 

1,211,900 

It 

fa* 

tew ite)« that «taai out ara (a) tha maltii* furnace which 

* tiaaa tha eott of tao furnaca for tha container 

•at (•) «ha «ééitioaal «arrie«« equipwant which is 

«At «rifiati iwvttteNt. 
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Derivation of  the  daily melting capacity  of  the   fumaci 

doeB not arpear  to   be given,     it can be  arrived a'   by 

tamr* the  ann lai   production,  allowing lor   V' p rere «a 

IOLS  ar.n   : : v i a . r.i:  b.v   the  estimated number  of working 

d ¿v 6 • 

^irei tens *oou Working days 0«^  Maltinfi Capacity 

280 47.5    ton/day 

320 53.3 

32Q(additional      67«6 

•achina a) 

1*7, 1„,3Y> 

196 1V*4 

1-jbS 16.6 X.) 

Tha wcnmoal data (paga 146) calls for a «.itinj ara« of 90 a«2 

.*. a »miau« ««1 tin« capacity of 54 V day at «pproximat.ly 

15-.X)0.    :hia x« » «•*»*»•»• P°or P«rfor»ai»ca - corraapondin« to 
5 600    kr • , toy. 

luropaan producara a«  abl.  to «tit 700 I*/«2 'day at 1400°C. 

at 1500°C tha efficiency ahould wach 1,300 - 1,500 kg a2 day. 

Una e«pti«i «th 1,540 - 2,700 i* t^/day achiavad In tha la.a 

•>ac tin« aal tin« of flaaa for bottlaa. 

It IN«, taeraíor«,  that tha hifh coat of thxa ita» ìa larfaly 

twa %• tha iiharal proviaion of «alting capacity. 

•UM «ay ht ««ardai a« an inauranca for auccaaa but it «uat also 

•a 11 irti r-* *h*t ** *lB0 "»craaaaa oparatin« coat» bacauaa 8o£ 

tf ita faal    input M to aaintaining the furnace hot and only 

t0f( ta actually utiliaa« U «alting tha «laas. 

I. ««. af tha .«vingt to b. «ada in capital coat, dapraciaUon 

«at tel a mea ohetptr inaurane« could bn providad by engaging 

«•parti» a» a ooati«»iinf •"*• * rataining a  «la.-t^.noloor 

•atttltaat. 

b)   n*n i. - êttaâl ft»«» f ** •*•-•• of thi i«*-t-nt coit 

f«r «erviaae.    m»«pt in tha «attar af watar aupply one «wild 

•ttttitat« that tha »rvioa» »«Id ba 1— intrxcata for flat- 

glaae aatafafitu** than for botti«« but, allowing for th« 

tanifaatt •Ut«* U «* •*•«•»* c*" *• MtimU f0r fl*t-flM' 

It MM an »if.    If i« '•«* ***• diff«wne« it *» to ih« 

«•«aittat «f •»•»* twataaat platt it tfcauld haw« *•« «**•* *•» 

• 
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weight in the argument for locating the rict.ryat  Azizia 

rather than Tripoli where  no treatment is necessary. 

2.2.6       Costs.      The Consult estimate of cost of production gives  an 

average,  according  to the  anticipated product mix,   of ,'9 It) ton. 

It  ia of interest  to compare a breakdown of theae costs with 

ih« actual  coats of a glass  factory operating in  the East 

Mediterranean.    To make  the comparison the Consult  figu<~es are 

presented in a different way.   The comparison factory is not 

integrated and in the year quoted (1973) was in the process of 

converting fron Fourcault  to Pittsburgh Technology.     Its output 

»a« about 70,000 tons per year i.e. about  twice  the size of the 

proposed integrated factory, taking container making also into 

consideration.    This sise difference and the fact that allocation 

of costs to the different centres is probably somewhat different, 

aaaa* that the comparison can be no more than a rough guide. 

Consult Eatiaate of Operating Costs (1977) enmpaired with Actual 

Cost« (1973) in East Mediterranean: 

latlwste LD/t 

16.4 

11.2 

7.2 

12.2 

18.9 

19.6 

11.1 

law Material 

Other »ateríale 

Tm\ 

Direct labours 

Factor/ O.M. 

Dofjrseiation 

•oiling and gen« ad»in. 

Actual LD, * 

13.0 

2.6 

6.0 

9-7 

5.6 

6.3 

11.0 

total oo«t par ton 96.6 54.2 

fis) estinate« othor materiale cost included 8 LD per ton for 

ptstkinf.    Fmuankljr •*••» «ill •» taten to recover the packing 

oaaoo.   Tn» othor outstanding items are factory overheads    and 

infjrsBiatioa», both of «miok (as eotiaated) are closely related 

t« lasnotaoat «•!«• wfcieh, as already seen, is very high. 

finì Mtvtojt »MtrioBtiM 1« the expensive furnace which has 

%•** êtsrseiatod ovor I ytn - ««rely too short a period in 

«*•» tf tfco faut that raplacssent of refractories «very 4 y««ra 

is «Iroody all«emd for. 
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¿O        • 

't   i.-.o.ild   '.«3  f r.ph'\:.i ;rd   thai  thi»   rl<-pj-. v. k'.i   n     >.-'.     !' 

will   pro •••   i- I»  a very  heavy burden   fVr   f   : ire m in u-vrvrit 

to   '.in-.,.   K^:      '-''    ttie  "   r.'V,'   1:'   £«r,,»t   ti:. : :  ¡.   U".r...r  they 

can  i->  ab...it   :t   n.ner than b.v   ircrcMin? vol MI« of :-.ïW:;. 

Hut   the   • 'ir-i .itiB^n  above  confirma  Onsult's   •':«•*   tr-.at   th..< 

yrorj«    tK   "T cxrnrt;nr are  slight   eo  that   they will   be 

rtBtrictsd   to  'he   rat irai  growth  of  the  I lby^n ma:>.f t. 

-•''•'        "tía*1*8-     The ^',neult recommençât ion to deal with  'he  ( r  posai 

on a  turn-itey basis  ha«  the   cbvioue  advantage of  ir.rum; zinr  the 

ili*rit»3   ii.volvr-m-r.t   :r.  -.h-« early  stag":-,  but has      ri¡nder,iblr> 

disadvantages *niC:i usually means that   a very hi,-h pr. -e  is 

paid for  the required facility with a lastin? detrirent   t •> the 

operation  ->f the  plant because  of high depreciation cost«. 

Saldo«  is   the turn-key operator experienced :n ¿.       -..mu facture 

but only  in the mounting of turn-key operations  ar •   J    > nds on 

the advice of self-interested sue-contractort.    The client, unless 

he employs a cmsultant to act  in hit  interest,   is therefor« 

quite  removed fro* the  intricacies of the  technol.:;;   m which he 

i« about  to errbark and although he is deal in« only with one «an, 

that man is acting    primarily in his oim salf-inter^t. 

The contractor must cover himself for all eventualities although 

•one of thee »ay not occur.    Hi» choioe of subcontractors  is often 

governed sore by  tneir preparedness to do the engineering paper 

work end provide  training facilities than the excellence of the 

•quipment  to be  supplied.     The Tender Document usually contains 

•> phrase such as "the equipment and processes musi be of  the most 

•Odern and up-to-date pract-  e" »hieh mvi   >s his» to put forward 

highly sophisticated ancil ary equipe* .'. only marginally  justifiai 

in countries with a very high Uvei of technical ad     icement and 

•edited to developing countries. 

wjfc^y» instead a   -^nv, \inr f     i U eaployed to »«ecute the 

prrpeweU hi* ch uge» sw t     "»*»»»• **«J **• out in the open, 

ft» freaur part played tj  the alls ^rsoeael te *» eacellent 

trmiftis« «Ad help» to build cemfidenci  in let futur» majis*»«»*» 

{ ««tlMadwlf if t-v are par* te th. vari«, dem.ion. »**. 
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The   ;nfle/i¡¡il . ty    of a turn-Key contract once   Binned  néant 

that  it   is essential   that,   for example,   the boat   Layout   is 

decided   in advance.     Ine  view   is expressed  in Section  '¿.'¿.'i 

that  the  layout proposed by Consult  IB  net acceptably   ass   it 

• tanda.     Hectif icatnn would present  no  problem   :f  the 

Organisation were to execute  the civil vorke outside  a seir.i- 

tum-icay   contract. 

Otherwise a hurried modification must  be nade   if  time   is  not 

to be  lost  in putting the  project  out  * •  tenier. 

It  should be  noted also  that iebiteuse :n»nuia;;ture should ctart 

wall  in advance of factory 3tart-up.     It  IB usual   to  "age* a 

sVabiteuse for at  least   »wo years  before use. 

If ths  decision is firm to use  a turn-key operator it  is 

suggested that a glass technologist be  retained  on an 

latonsittQnt basis, during ths   implementation of  the  project 

aaá for some time afterwards,   to safeguard the  Organization's 

interests; and that ths Tenderers be required to show as 

Optional extras those  items where degree of sophistication is 

* ant tar of choice. 

m 

fcfeU 

t.2.8.      OriMllition |n4 HjfOttV 

Tis* iaportance of an  organizationwhich segregates the functions 

la a plant operating two technologies has already boon mentioned 

la t.f.4«    It it not felt that  ths Consult recommended   organiz- 

ation la satisfactory   In this respect and it is suggested that the 

flrat opportunity should be takon to shape the   organization 

•f tat SoUov Qiaos Pao tory, soon to start, so that  the 

latagratad organisation will follow sosawnat on the  lines 

•at out at low.    apart froa anaartng ultiaetc success for the 

avajawt taw iantciat« iaaortaao« is that the training by the 

»r aao-iU a» osapatlols wl';h the organization. 
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CHIEF 

GLAS-  TECiiNOi  -'31ST 
Raw  »tate ri al 3 Testing 

Batch Formulation 

Mslting Supervision 

Quality Control 

Trouble-Shoot in«    T»ch. 

âdTJBor — 

Kachln* and Mould Shops 

EUctric,   Air, Water, 

Oil Services.     All  trade 

CHIEF 

ENGINEER 

Production 

Flat Glasi 

Production 

Hollow 0lai 

Comma rei al 

Aéain. 

Mgr. 

KfT. 

ta 

Mgr. 

ilnf 

-1 Shift 

Mas tara 

Shift 

Reatara 

Maintenane« 

All Production Workers 

Including aortars 
GENERAL 

MANAGER All production workers 

includine aortara 

Finança,  Purchaaing 

Salaa, Warehouae 

Baapatch 

Paraoaaal 

Social HaIfare 

tacurit/ 

• 

Officar 

Quarries 

and 

Ora   Draai 

Qaarriea 

Wnafielation Plants 

Cillât Handling 

Tart Cram 
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With  r«.'r».-d   '. •;   !d,v >-t,   u  fr/irul   arr . ••• n ». 

two  tei:hn •>i j?.'Ti   ir  *')vfn   in  2.2.4. 

More  specifically   it   m   to   be  noted   tt.it,   ! 

ati  inflexible  one  at;p«n1. r,/T,   as   it   does, 

bottle  rrachur-'B  ar. l  one   f '¡rr.ar.ti   f>n¡.'. ,   a. ' * 

col'iinsd  l.i> t ', ¡i-u  are   c >nU.-n plated.       ' n . 3   : 

volume    irdoi::.  I'm   0«  «¡r.tertained  an J   '.i>tt 

t-:,t ; 1:   • i'- • -ir.    : 3 

.r   ir.'l 

'      r. ..    1 irr,J 

'r'  ""^31   Lt op, 

although CF.tr  arf  main tal ned,   for  a'fi*.   1Î   ! iv:   cverv   11 re   a 

colour cha.n^f   1:,  rade   a-.d   for  abo-t   f'o ;i   mor.'.nr;   :',r    r-oui.-l 

of  the   forrare,      io  be viable   it   will   be   .—  •••mr,   '.    T.iniTire 

colour char.,*":,   ani,   ther»»firç,   offer extre.'f'.v  ¡r     r   ^¡vepy   Ja'es 

for colour   r-, •*•  ourreritly   in  croducti-n.      Inovi táV..\   '.¡.ere will 

be pressure   to build'a second furnace close  enough  :'•,:• forT.in^ 

machines   t>   o-   easily  truioff'rr'.'I  a- i  3:   t• -.*     ':   '.;       ..;:.:•..   ir 

within reach. 

In addition   to  the  poor delivery  the  librar-   .'i  . f"l porrly 

served by their new glass   industry   if  they  art ur.acle  to obtain 

•mall order deliveries of  special   lines  s>   !>':,»•':;,   needed  in 

• developing cinr.iiy   t:> promote  new  products   ¿r.i  .er;   iiifficult 

to obtain from abroad.     There will,   therefore,   te  pressure to 

install a «mall  furnace to  serve  semi-aut o-at ic :a, nines  to giva 

versatility  to the plant. 

De Manda for  technical glasses for  tubing  bcrosincate or opal 

ware are likely to grow - none of which are  like!;,   to be viable 

on a green-field site, but may well  be so  if  ievelorf;d as an 

adjunct to  the bottle  factory. 

All these considerations make  it essential   '-\\ the  ar«a 

immediately  adjacent  to the bottle   factory  ¿.-.;.i bt reserved 

for future  manufacture of compatible products a....  should not 

be pre-empted by siting a sheet factory   there whir.h could only 

s« removed at a cost of mors than 8of? of its  investment value. 

This situation can easily be met by displacing the proposed 

aw factory northwards possibly as  far as  the prirent narking 

arsa and changing the function of the prerent s'-are parts and 

maintenance building« to grinding/polish im; and dcuitcuse 

making respectively.    TbS displacad functions can be housed e lee- 

other interchanges are necessary.    The wood-working department 

propomad should changa places with the nreßent general store. 



;   •     ;.      .   .    •   -,'.. •  1   by  Oiinr.'.ilt   IB   tn.it   ,i     i ; •-•    :.i"t   rif 

rlt   i; '     ':•."... r¡>-i '   flat,  #laB3   ia   in   1W t   *w >i>   .n   , :      .<;EG' 

.-,!;•,•   : *   t..t..   ,i''.   '-j   r>>:  ;'u*   to order.     Fhin  rtor*  i,.»•.•• j'¡ 4 , 

thfi't :   :•', ai     -"<;r '   to   the  cutting sho;   -  y.iy   11   '(!»•   area 

marie i ;•••••   .'  •'•'    i   -  and   the   packing ramea    ',•.   u,   tr.r 

fir.iEhw:  rr   :irl   '.'•'•!ro  building. 

Displace; ».nt   . f   the   flat  gl¿aa factory will  invulve- som- 

additi.: ..i   ¿..'v   ai. i   services worK and a modified mett.od  of 

transit:M .iw   '-Ht   i;u.:ti.     In  tha  later respect eone   cnan*?e  is 

in anj' cui.-     • :ossao   as  the method proposed by Consult   is not 

compatible  w.ta   the   ex.sting equipment,   ignores   tne   risk   jf 

contain nati or. w.-wn i~ o loured bottles are  being ir.adc   and   the risk    » 

of batch segregation after mixing. 

}.       RKCOMMSKDATIOTIS 

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 

the Azizia site should be accepted. 

2. Aa a basis  for planning the plant it may be assumed that  local 

lineatone with the minimum of imported dolomite will  be used - 

the actual composition being reviawsd nearer the «tart - up date 

when local resources are batter known. 

3. The plant should  be   located at Azizia to enable  it  to share  top 

management  and services with the   container factory.    However the 

aia should be to segregate the two activities as far as possible 

consistent with this. 

4. The Tender document should be framed to avoid any unnecessary 

sophistication and so avoid loading the   overhead charges having 

regard to the m&rginal viability of the project. 

5. Distribution should be de a igne* to recover the cost of cases 

whioh amount to lo£ of manufacturing cost. 

6. Datiteuse manufactura should start well in advance to start-up 

to allow necessary a^einj. 



7. The wrjTiniz'Ati in propon od by Consult .;.: ¡u'.i nr r'/i::- i to 

•ecure better manager»?nt for the two techno; o^i..-.-, located 

on the sime site. 

8. The   situation of the new production should be  d:rpla..éd 

northwards with reepect to   the  Constili proposal   to enable 

developrent  of the glass   industry  in Libya without   i.nourriru": 

heavy  penalties. 

Minor  redeployment of auxilary  furotvori.; should  also  ue 

made- 

9. The  basis of tender,  i.e.  vheth«r turn-key or otherwise, 

should be  reviewed.    If turn-key  is preferred  it  ic 

recommended that a glass  technology  consultant  snould be 

retained on an lnttrmittant basis  to safeguard  :ne  interests 

of ih« organization. 
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Section   1 IKTKODUCT! 

1.1. Background   Information.      Thie  proposal  r^praaents  a plan 

to extend   tr.e   Lit„an ilaas industry «•stiblish^'i  at  Azi?,ii 

into the  field of flat-^liBr. manufacture.     The  cresent 

factory at   ;znu,  situated }"> km south of Tripoli, 

produces o:>ntitn«Ts and turablers  from a regenerative furnace 

•u»f>lyin£  two  IS bottle machinée and an automatic press. 

Tha plant  ia dauernd to make  tha best ua« of the  facilities 

there, tha  raw materiali preparation plant,   tha  batch plant, 

services and  th«  technical and managerial expert.»e. 

Taiiéara ara   invitad to tha plant   to produce  15,    n to 20, joo 

teas/year of drawn flat flaaa basad on th« rourcaalt proceca. 

1.2 The Scope  of  tha Contract. 

1.2.1. TB* main contractor will be wholly  responsible  for the supply 

ef the completa production plant,   its installation and 

satisfactory operation and tha traiairtf of personnel.   Tha 

work will ba carried out without disrupting tha currant pre— 

Aaetioe of  tha container   factory. 

1.2.2. Tha tara •Coaialatt Production fiant* is to be understood aa 

iMlaaiajs 

(ft)   lata* traatafort and charging fro« existing- batch-house; 

(»)   Pestar? aullet processing handlin* aaé ehargiagi 

(a)   Plate swjlttaf unit complete with all aseaaaeries, 
smesntriaf aad oontrol device e,  firing system etc I 

(i)   smaat-f/laawj faraiaj aechines complue with cutpoff 
atvieaai 

(•)   Cwttia*,  aartlng, paekiaf ama storage equipment ; 

(f)   Itbiwaaa* faartcatiaa at* firtag equipment ; 

•(f)   Tat asmliUaaal atrvtaea, amiataaaaoa aad auxiliar/ 
fatiIIti«« aaeeeserjr ta a«rait both  container plant 
aaJflat-flaaa  piaat ta apara)*« ctaswrraatly | 

•(•)   IrtasUasj, seliaai**. aal ooatta« equipnent j 

•(t)   Civil aaajlaatriaj «art. 

•aat at ata tai «•* a«áarn Assiéra beat suited 

mifhaat «aalit? •€ emm»t flaaa ia a aavttrj of 
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•    A extinction is  •de nth r«.p.ct  to ancillary   finishing 

proe«tMt.   to «ny  elaboration or sophistication  proposa« 

sy  th« bidder,   to   the additional  ««rvices,  maintenance and 

auxiliary faciliti«. *nd to civil «Bfina»rinf. "h*ch may to 

trsatad saparataiy   b* ««rotation «hi« th. entrât i. 

•»«réte to «nnur«   th« matt «ffsctiva int.«ratio« of flat-clasa 

production «uh  tri«  «listín« ~nt*tn«r factory.     Th« Eidd«r 

1« rafuastsd to «iv«  separat«  itaanai prie««  to «nail«  th« 

Origination to considtr th« possibility of sontractln«; for 

all «r part of th« «oru obj«ct  of th« T«nd«r, and th« Jrgan- 

laatisn r««erv«»  this rifht. 

taction 2. 

fawi of T»aa»r. 

Tsaasr -HI ba «Ubjact to tas f««**l coaâitloa» an« t.ras 

«at «at ia Saction 3- Taay »**»1* *• •»•»»**•• « *•• far" 

Mt ant aalo»  la    ••M» •**>•»*« tos 

«ai saoul4 as eartaé "•frintor - Flat-flaasT. 

fat «Isaia« •**• f«r teaaara will a» 
Ttsatrs aa*ll to rali« f©r a part«« •# a* Ut»* •*»*• 

fra» this alaaiaf *•*•• 

1.1. ||» 0*fcr- 

t.1.1.   (•)££•• 
Ta» %:*t«rt prie« «f *»* eoapWt« »la*t far tura-kay* 

•alWar* lawltoUa« «1*1 «fttotria« s«i%, •*•*-• •»•»"•»• 

aas tralala« «f p*ra»a»»l.    HA» •»*•• <•*" •» flr"' 

(») fei»,    «to *•*""•• »1»»*, Ml««ifl| »Mitioiiaa atrrlaaa, 

f^lityp>Hitoi —Mi" -* •»* •tirU ,•*!,,•, 

(a) frtsti    aaaitto«*! »wi»»»l 

(4) rrtMi    ^taWF**»*«.»»14»"»«* * 

(•) hi«i   Citrtl •••••>• 

(aaa faatawt» to f.f.t.) 

•i^s^alsatoBBailSBalsaBaBBa^ 
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2.1.2.    Da li very: 

The  over-t, '   pori -d   ,f time necr-ssary to   r< i :h   ir,«- date  -if 

Starting up    fi'-m  tho lay  the contract  ir, n-tifiod.    The 

•hortest  possible delivery tins  is essential. 

2.2. Term» and Conditions. 

Statement  of compliance with the  terms and conditions set 

out  in Section \. 

CosjpUance with the guarantees and performance  -i',.n; Mt 

out  in Schedule 3.     Terms and schedule of payment upon which 

the offer  is based shell  be indicated and will  be  negotiated 

when the  contrae-,  is awarded. 

t.). Technical  Description. 

A teohnical description in accordance with Schea ile C 

attache« hereto. 

1.4. Hefe rencas. 

UM Biadar shall enclos« a liât of references showing 

installations already erected toy him for similar types of 

production.    He should lay stress on such installations 

«•tell eosapare in output capacities. 

1.3 BsteUsd Fríos List. 

total pries of «very ee^ipesmt unit including- piping, 

eleetrieal connexions etc.   and of spars parts for two-year 

•fsrstiosMi should es five«. 

ta* Meter shall follow accurately the disposition of the 

felleviaj trie« breakdown tsble. 

sV 

«VI. 

ttteáies, ««teilt rights er lioeaoe fesa, purchasing oUqM, 

•Hie data. ««A drssfisje fer the civil engineering work. 

C • F. 

(iwtaiiajj leeeHaamts fier the fit«« fill-up end spares) 

fresi «listili «mieli esees to furnace charter, 

•ees» te hatea sixer    discharge 



fie    -   s' 

ti»- i  , vi 

-    \?   - 

Reparation  of   trajnp   inn  at  í.nal 

"... -..'it!« '   j-r-i e j   i ri*' <mu  handling  including ol lee •. i>n,   -rushing, 

ài • .f '.   , •    : ig«. 

\*.\. Vtiiii.?  ! ,i  a- v    -uprising batch charter,  tank  fornace,  control 

•ru*  me<i8iir«ir>-nt,   neating and cooling systems with piping and 

du> i i..ft- - 

r 4. !>nw . - -   M -nits -imjlete  including automatic  cutting and 

l'.ftì-,.-   •;•.'•   •»?;., - T.*.r--. .   and measurement   ..ir.-.l  WV'T   :o)ling 

s '•' s ' e ir-. 

M.S. Af '-' v   ' r» a-   ^.,'  ••nrrvnent   including  lifting dev i~.es, automatic 

ci.ttii..    lab.er.,   ¡ranual   cutting  tables,   testing equipment. 

Ï.6. Già-:-    <   :;* -r.i  polishing, 

1.7. Ulta %%.rts   equipment. 

B.ê. Dt bite use   :abrication equipment   including firir.* furnac«  for 

etbiteuses ana   floater«. 

I.). Additional workshop equipment  including lathe  ani press for 

fixing asbestos disc or rollers. 

B.10.       Additional 1.13 tal la*, i jn for energy and water 3- :ny including 

additional transformers and «witchgear, DC ¿ene rat or« ana 

Wtteriee,     . 1   val /es and piping,  air compressors, water pump« 

and   treatment. 

1.11.       Additi mal devices for  intern»!  transport «tc. 

•.It.      Civil engineering work" including construction of flat-çlass 

»roductior, building, and auxiliary building«.     Drilling of 

•Mitional Meli. 

C. Delivery costs   (C+P). 

t. IrsjotiOB «upervnion. 

I. ttart-up op« rat i 0«. 

r. Tr«- tii«. 

«SU -    -      ' ^^^^^^^^^m^mm^m^m^m^ 
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Schedale    B 

I 2.6 guaranteea. 

j 2.6.1. Guarantees df^l.yin^  to materials and equipment  parta. 

i During a period   of at  least one  year start ing frjm  the 

I date of the l'inai  acceptance certificate,   trie  l'umane, 

j »achin*»s and equipment unit« supplied  by tne contractor 

I »hall  bo guararteed  against any defects   in  ieü^n, 

'• construction,   material or workmanship.    During this 

? period,  and under the condition that  th9 directions given 

* by tas contractor will have been carried ou*.,  every  part 

J fauna defective will  be replaced at   the contractor's   :ost, 

I Including all  related expense*.    The duration of guarantee 
I 
| in respect of  the replaced part «hall  run again, entirely, 

} fro« the date of replacement. 

2.6.2. Performance ratings  for the installation. 

contractor will give an over-all  guarantee of satisfactory 

operation, and in addition a guaranteed performance  rating 

is reepect of each of the following installations. 

(A) Output capacity. 

1. The baten-conveying equipment will be capable of handling 

ia 6 hours,  and storing 100 tons per day. 

2. The eullet plant will be capable of handling and processing 

at lsast 35 tona per day with provision for dealing with 

s sargt weiss. 

J,    Ths furnace will bs capable of supplying to the drawing 

LBS e»lten glass of a-quality and temperature uniformity 

for accordano« with international standards,  to 

UM astea« af 54 tosa (astrie) per day initially and ultimately 

(1965» 75 *••* par day the increa&ed output being achisved by 

ir asltiag taassreturs. 

apacifis rat« af asltiag shall not be less than 600 kg/m2 

em the arsa of the »siting end covered by the 

H» aaasàfU «11 coaausatiow aaall not be greater than 0.60 

ft* «II par kg «UM aelted* 

«» task aa*ll w dssignad to haw« a lifstiss of six to sight 



HP!*». 
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4. .">.•   1 ......   í 'TT,.riÄ   fr.ach.r»«»  «hai'    >i>«'ratu '.tu 

h  •      t   .•   1 1        . t>       h<*u«d on   the exi«<:t*<i   '"nt «'«• 

Wi    '.!••;..       *     '        ,.".-:¡;.     'fì.CMlC'SI,    vi/. 

•)"/i .' mei 

4< J raw 

2S< 4 M 

:*.< t fwr 

Kní    e an 

Ii.e im.-ai   -t    in »h* 11   be capéele of producine  S4 gross 

tors per   i«*j   :mti»;l>  end l'y tons per dey ultimately (i^1)), 

trit  .1     .ui.<.0    .upat ¡je 1 n^ achieved in part by   tne higher 

dr.,-. í   s   - • ..t>  ri,«j« possible by  acquired er..il   ar.d  in part 

b¿  '.ht «ad ; t..er.  JI  » drawing unit. 

Ine   ...... :   tí* product shell  b«  V>  international 

atirician    A::. ",  !Vîl,  BTS ate) ana rejection 3n inspection 

eheil wn exceed isf_. 

5. Tht cui  ...fc,  «.irt.nf,  pacKii« and storage tiaipmeat aitali 

ba.e a r.dnc¡¿iryr capacity   to cope with  the machines,  and th<* 

total 1 ES  of gì its production das to edge losses,  breekage 

in the machine, cutting and internal  transport  loases shall 

»tot exceed  y)*\ 

i,    '¿%e sebitauee feericetion and firing installation shall have 

adequate capacity to serve tes plant with correctly saturad 

and fired debiteuses anal fiestera and provision will se nade, 

either by pre-start-up production or ey importation,  to meet 

the initial  requirements of the plant. 

7.    The adiitional service»( saistenanctf and auxiliary facilities 

•lull parait bet*, existí at container plant and proposed 

flat-flees plant to be operated efficiently at the saae tie«. 

fas schedule of re Is vent existing etjuipeant end possible 

•asitisnel eeuipaast five« is teetian % as a guide ts the 

aHeter, will est Hi ear MM rait eve hie of hie 

»iiihtiee la this Man«, 

aiaisaasiaasaaBaal 
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Ö.     The griniin,; , niching e7uipn"nt, .tnct  '!..;>   th^   ^,,.;;r,f, 

equipment  «ill  each have  a net  output oí   1, ]4 j  tons 

per year  initially and ?,u00  tone ultimately.     The 

Bidder will   etate whet he-r  h.c  proposait; «tre   based on 

an 3-hour Ji.y   jr 1 ?4-h^ur diy. 

(B) Efficiency   rating. 

The Bidder mil  specify and guarantee the  ratio of net 

production  (to  the warehouse)   to gross production. 

(C) Consumpi.on figure« - utilities. 

In his proposal   the Bidder «nail guarantee   the  consumption 

figure«  m respect of: 

Electric  power 

Cooling water 

Fuels 

Compressed air 

Every utility required 

lach consumption figure »ill be given per ton of net 

production. 

ictetoto   c 

*•? iMÉitnii  Tnfematiqa to se suss»lisa. 

à to«naieal eeeeription shall se euheutte« te cover every unit 

»*sviaiI assortine to the plan «staile« hereafter in Tsohnical 

•pmlfieet iene, Section 4. 
I.T.I.    FVMhstlio« Unit• 

1.1.1.    Utilità*« 

I.T.J.   It era» rmtlitum 

I.T.4.    tfnVtafs sat Piajrnns.   fist fnllevinf ioouasnte an* «revint» 

«• —ÉH1 m an* anenlt Miinjnnj  ta« Tenter« 

tflpwt «revint •* *•• preinetie« plant 

san «stevUen «revint* ef eeen njuipaent unit 

leaflets ani 

alpi 

tVfel*    sMMinlt ef Operettene.   4 éetnllea programe will shows 

te prépare éraejlnjfs and specifications to be 

I 

enowin« and iesoriblng 
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The       •'-•!       '   •      r- ri? r ••ri'Titr  fir r rocm-tru-nt  of  < <ru -1'" ^ ' • 

wor;T>•.•"• v   '.:..'.•    '¡'i;,'T,
1
   and  for chirpn/T  thia e7uir"wnt; 

The  tiw   if:,...-« Ì   f   r r  r-ation  of civ:!   < n^: n- T- nr ; 

The   t:nv ffif.-at.-d   in  letali   to carry   >^ut   erection; 

The  t •.;•>•   vr>\^^  for s'.art-up f.>r each production  '.r.it. 

2.1.6      Man-fot»er i.tq.   it-cent. 

The Bidder c.-.aii  net  the  required  labour  force  in each 

installation    for production,  maintenance,   aiininirtr^tion, 

management e te., specifying  the qualificatif and number of 

men req..trod. 

2.7.7.     Maintenance  J Juts. 

The Bidder  ¿hall «:ve estimate« of maintenance and up-kaap 

costs of the   installation »howing coet of material» and 

number oí  men required.     Thi« information may be given M 

a percentage  -:   -.[-.vestment  costs. 

Section 3. 

Penerai Conditions of Contract. 

).l. Division of Reeponaxbiin-ie»«. 

3.1.1.    Obligation of Contractor; 

3.1.2.    Obligation» uf the Organisation; 

3.2. Oenaral Rule» of Contract. 

3.2.1. Language of Contract   

3.2.2. Patéate and Uoanoa«   

3.2.J. »»inltit»   

3.2.4. 10*4, Inaurano« and Artitr»tio» 

^mm^^m^at^mimiaÊÊÉiiÊÊIÊÊÊIIÊliÊÎk 
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3*3. Add 11 I-ìT.\\    ;'ni.-,.   of   "'-;:'. f-ict, 

3.1. Cci-crnai'.i m '.î Pr • <"'t 

3«?.      Drawing         

3« 3»       Acce; twice  '¡Ywts         

3«4»      Civil   :h-;.r.ef'r-!n - ',,-T.-.::  

3.5«      Training Pro^r.x"ir,r>   

3.6.      Time  Limits          

Section 4* 

Technical  Data to  be  Sur:liei. 

To simplify the comparison and evaluation of tenders the 

Bidders are required to submit technical data in the  form 

here prescribed. 

The metric system should be used for all  numerical values. 

Buildings should be  uentified usinç the legend«  in the 

drawings.    Where alterations are called for, the  Bidder it 

Invited to offer his recommendations supportes     by comparito»» 

of operating and maintenance costs etc.    The Bidder should 

War in mind that the  tite at Azizia must also allow for 

potential growth ot container and similar production. 

The decision to locate the factory at Azi zia waa taken to 

exploit the existing facilities to miniai«« Investment costs 

and overhead expensas.    His proposai« and recommendations will, 

therefore, be to this and.    To guide him in thi« there is given 

équipaient and manning information relating to the  container 

factory with SOSMI tentative estimates of the addition« needed 

far toe flat -glass production.   Ha will reeommend how seat to 

ara« batea fro« the existing betoh-houae bearing in mind that 

fresi time to time this facility will be mixing batch for 

oelourv« bettlet,    la may with to propoae a change of function 

far MM of the auxiliary building* U the interest of good 

ill layout ani future laptnalosi of both manufacturera. 

IMaaiBSBaaUBh 
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4.1. LL_L_1:___ILL:- 

4.1 .1. U:i:!.-,•:.••! * ••   -  f'.i.r.vr 

4.1.?. r-.iv»--   - » ' '*••.•••: 

4.1. í. C'.^t ! •..'  -it.:   in:-: oct i :>n 

4.1.4. :v\r.\:-  -   i- :   pol:..h'.r.t-r 

4.1.^. C-atir. • 

4.1.6. Pallet::;'. - ^ f  ; : .iuctc 

4.2. ^'echni.-ii     • ,-/:•:•••     r-;tr 

4.2.1. Itow  r.itr-ria.r;  st^nre 

4.2.2. Batch p'.*nt 

4.2.3. »akin,-,  mtivirinr and  fi.rinf of debiteuaes and floater« 

4.2.4« Laboratory 

4.3. Auxiliar,   -le-viera 

4.3.1. Electricity,  fuel,  water and air 

4.3.2. Maintenance of machines and equipment 

4.3.3. Maintenance and repairs of furnace• 

4.4« WtrehousinT and Packing 

4.J. Civil Engineer jr.! ,,'oric 

4.6. Penerai Ttaguirements 

4.6.1. Orfmaisation of Production 

4.6.2. Power sources 

4.6.3. Manpower 

4.6.4. Training ©f personnel 

4.6.5. fraction schedule 

4.6.6. Start-up 

4*6.7. Production costs 
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Section 5. 

Technical  D^.--:r:_r.t ion  of feinting Ope rat ioru,. 

For tho  nndance of the Bidder there-  is cet  out here 

technical  information relating to existing facilities, 

which sho.ild be ustJ  in conjunction with the drawings 

provi-ltd  in ¿action 6.   The  layout  -f exi-.tinr builimjs  is 
ohov.T» in ó. 1. 

5.1. Bullliu¿. 
It  is ant-.oipat.od thc-t  to house the flat-glass production 

with its auxiliaries,  whilst utilizing existing facilities 

to the  full,  buildings of the following approximate floor 

areas and heights and civil work will be required. 

5.1.1. Roofed storerooms for additional dressed and imported 

raw material ltOCO m¿     4»0 m high 

5.1.2. Furnace  hall 1,100 m2    16.0 ra to roof truss 

J.1.3.      Drawing hall 750 m¿    20,0 m to roof triti 

5.1.4. Cutting shop. 1,2C0 m2     5.0 m to roof trusa 

5.1.5. Joinery and case-making 6?C m2      5.O m to roof truss 

5.1.6. Warehouse 1,350 n2     5-0 • to roof trusa 

5.1.7. Foundation fer the furnace, drawing, grir.iing/poliahing 

Mohines, flues chimneys 

2 
5*1.6.      Welfare building extension 40C ¡n 

5.1.9.      Miscellaneous foundations, ducting etc. 

UM Bidder* attention is particularly drawn to the existing 

buildings "spare parts" and "aainteusnoe shop".    He may wis« 

to reoommend that the functions of these buildings b« ohanged, 

for axample, to house the grinding/polishing ahop and àebiteuse 

MMrloation respectively and so allow the main production 

wilding to be sued adjaeont and yet leave adequate space for 

fttvre expansion of the container factory.   In suoh a case 

tfcH» ftsttetioat would have to be housed elee where.    Likewise 

ta* eai»tih«"fen«r*l rUre* sH#tt be »ore appropriately 

»«*a?i»d by Joinery tad «MtHsKift* and replaced in the 

lalotoftii of Vetter l«r«M« 
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5.2. Procesa. 

The existing hollow-glasa factory has been recently 

completed and compri ses ore-dressing,  batch mixing and 

all  cervices  for ¡namtenance and administration of a 

manufactura./: facility  producing 9,000 tons/year of 

bottler and  3,"00 t-ns/year of pressed glass.    The 

layout  provides for a future extension of at  least the 

some capacity.    The productive units are two 4-Section 

IS.  machines  (single Kob but  drilled and aligr.od    for 

double gobbing) and an automatic preoB. 

The following project engineering   schedule  for the 

combined factory is given 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 

equipment  is necessary- 

5.2.1. Beneficiation Shipment 

(a) Sand Drecsing     (insert Consult pages 141 + 142) 

(b) Dolomite and Lineatone Dressing (insert Consult page 143) 

5.2.2. Batch Plant.      (insert Consult pages 144 * 145) 

5.2.3. Melting furnace. 
i complete new regenerative furnace for flat glass, including 

refractories for emergency, hot-repair and specification of 

refractories required for overhaul. 

5.2.4«     Drawing Machines. 
2   Machines net drawing width   2.4 • 
2 H H w *       i,2 a 

Complete with supporting fraews, automatic outting, breaking 

and lifting devices and cooling boxes for water oooling. 

5.2.5. àftvJrraatmant Equip««* »(inaert) 

5.2.6. Glass Grinding and Polishin« wnits     «(insert) 

5.M. Matal-Coatin« Equipa»*     »(Xtotrl) 

5.2.6. DabiJ ua« Fabrication BcntipMRt     »(innart) 

5*2.9. Workshops and Laboratory     «(insert) 

5.2.IO. Installations for Enerar and water Supply     •(innart) 
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5.2.11.    Others »(ïmert) 

• Take insertions under appropriate headings from Consultas pages 

148 to 160. 

5-3. Raw '• ateríais. 

Sand,   limestone and dolomita are native to Libya but, 

although further exploration is -:i progress, the accessiol« 

quarries so far explored show rather hi^h iron contents. 

It  is probable that  superior  so^r^ea will be  found before 

thiE project   is  implemented  but rct;.nv/hile  it   i" assumed 

that the following     inai;.,-.:«3    are valici. 

3i0, A1203 H20 GaO M«0 F.2C. 

1.35 0.C3 0.38 C.u7 0.16 

1.15 0.13 0.14 C.J3 0.C4 

0.93 - 52-97 O."0 0.32 

1.02 - 36.56 13-rl 0.45 

Daw «and 96.2 

Bénéficiât ed und 98.1 

Lis* at on« 2.85 

Dolosità 4.85 

although a dolomite/liaestone crushing plant is installed at 

the ait« it ia possible that the glass exposition hill be 

based on local   beneficate^ sard,  local l;sest.-r.e with imported 

dolosite to minimis« the total iron content.    Other »ateríais 

sust also be imported through Tripoli and conveyed by road to 

Alisia. 

Priées, delivered at the factory are <>i follows: 

Beaeficiated sand 3.94       ID/ton 

Uncrushed dolosite and limestone 1.6 LD/ton 

Timber for packing case a 45 LD/»r 

$•4. ntli *T «râ *iHr* 
).4.1.      Fuel.     A Mwber of «il refiseries aav« been planned for Libya, 

IM ef which ia already speratine.    Ta« specifications ef the 

•ila to be used end stored at Axisia according to section 

    are gives below 

Specifications of Fu*l Oils 

(laseri) 



Prices:              UB  oil O.O^fté LD litre 

Fuel  Oil O.ülO LD, litre. 

hl cet ne it:/. 

Llectrinty   ir. supplied to the factory at  11 ¡«V by two 

underground fe*-4ers rated at      ¡t^A 

The cristing m*in high tenaion switchboard It aetal-olad 

ard composed of six cells as follows. 

(1) Two isolating switches and a third common icolatin? 

switch  f3r the .nain  in-^cr.ing feeder ml rtana-by one. 

(2) For measurement a containing three  current trasformerà, 

three ammeters, three potential trons/cwert with fas««« 

three voltmeter» with change-ever 3\itchc3, one fre^uon.^ 

aeter,  one pewer-factor T.eter, one itkfti «iter, one kfl 

aeter. 

(3) One load-isolatin» switch and thr«e ammeters. 

(4) Oil circuit breaker with Une delay rignal lamps, 

ammeter, voltmeter, isolating for outgoing feeder te thm 

first transformer. 

(5) Similar for the second transformer. 

(©)     For the outgoing feeder to the stand-ay transformer. 

There are three transformer« each of IOOC kV   one beine 

•tand-ey.   The transformation ratio in IO.5 kV to 380/220 volt, 

tare« phase 50 cycles/se«. 

For the guidance of the lidae.* the additional naxiaum motor 

capacity required for the present «reject is estimated to ha 

ftiO kV     The actual   required capaci*.' after eliainatioa of 

the reaerve aggregate« and the assumption of a simultaneous 

factor of 0.7 is estimated as 481.5 **.    Allowing for power- 

factor fosses the connect in« lead for the flat-flase factory 

is estimated to he TJt Ml     On this haais as additional 

transformer of 1000 Vtk asoma ta ha avilad for. 

-— -—•*•—•  ;-^¿-iiji*"":'-*—jj^*-i*—j**i^"-"*^i' 



5.3. 

-  43 

For trw  -.ai.ir/ nsrhir.cr,  ./;  ,-<:.>.• rat. •  '   : '   . «.-. a'-v.:   C'ir li'.- 

vol..   h.«v:   to  he  pr^videi.      ?V'/  hav     V-   &e   crmcctfJ 

»i'Jitvuially  with a 'cif-Ty ••-,-r ••-.--    -i-r« rt  oral   in euch 

• wo?  that,   in the   r tue   .f  ;i pr/wr   -:;:,   j-i   ->jtornat:c »witch- 

over  i<- cr.'urri. 

Por the r. it-flio.i  f*~.t >rv   ui ;uiU* . ^\:    ••T.or.^.n :y currant 

aferente   is  rfpurti  with cur:r.:T.y  '""i1-' ;iated on  the  Dasi~ 

of  tr»  installations  whicr¿ m<jTt  r.'t   :.<•   interrateti,    estimates 

eu^feet a capacity   .<? <f<00   It VA 

Price  ÍBDCcií-1   tanff)       C..:.'-       V.) ':*h 

5*4.).     j*ti*I' 

Thar«; are two operating bore hoies  or. the   Ar.::a site} 

• further vjell  ' a contenpi.v/t^.    A'tiraKh  the reserv-r of 

Mater are conriJerei aaec'-cte -:IG  ha-'ir.c^   :a iu^h that. 

«•ter treatment and • re-cir^ulat :nç system  IE neceesary. 

Alina water has the .following arrrr,. ••.•nate analysis. 

Decree of German hardr.tsB       ^c.^ 

pH Vila*? 7.3 

Cl-contcnt " 300 ns;,'litre 

S04«coritent 625 me/litre 

There is a food road system connecting the  site at Asizia 

Mit» Tripoli (45  *»)•    Thers ia no rail  eervice. 

Current coat» of transport between Tripoli and Azizia are 

approximately 30 LD par truck lead il? tms) 

i.e.     0.055    LD   F«P ton and ¡on 

M- 
fto township of Asi lift is a rural community of about        

iafcetitant».    The class factory is the only industry in the 

lfct *•£«>» and salaries currently paid in Libya are ae follovrst 
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I'nsK. illeii workers 

Ski 11*1 virk»r3 

Highly »killed worker« 

¡ji\inoer" 

Manare r • 

¿¿J££¿£ ^v-ludiru; ..I'-'cial  chary-'> 

840 950 

l,?oo 1I35C 

1,44o 1,60C 

i,ex> ?,000 

?,4co ?,6«tf> 

1^4 --f the «taff and wrrkarr currently «mployed in the axxatini» factory 

have fiuirti'jr.s v+iich •<*tl 1 b* -""^fron trt botn sairifaoturfci wh»-. the flat" 

¿lasa  furtory   IB irstAllid,   vi   . 

Manaj-«m«nt General Mañanar 1 

C oBwercx ai 7.ana¿tr 1 

Ta alni ir; ai  Maria^vr 1 

tfpiMitnn?B Cffie« Mana^tr 1 

Payroll M*ater 2 

Clarki 4 

Sacratari»« 5 

fiaalth Cffictr 4 

Cajrtaan Pvrsonnal 6 

Tara Craw 10 

Suarda and Sata- 
kaapan 18 

SSOÊOlàUHiX Financial ffaaafar 1 

PatnfcMi Offleara 2 

aalaa Off1aar ì 

datte 2 

•aaraUrlaa I 

(«a» Nata) 

(Ptalafcaa 
1 
i 

Cfctaf a****»" 

Aaaiaiaat 

Cantivi 

sMçtaaay 

I 
1 

•aaaaaj 
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laboratory 

Quarry Pe.rBor.nel 

Benefication fi.- -.: 

Baïch, n^\ 

Katerulo Hs/idlir.- 

Servie* Personnel 

Worlfho?» Personnel 

Che-:r;t 
Aî;~I   tant 
He 1 pern 

1 
4 
3 

'.pcr-to:.. 
1 
4 

;;h i f t T :: II 

,:< or'.•"..an 
':<-•• .->.• .-i: :; 

Helper:: 2 
1 
2 

- 

Oper atoró 
Mei porr, 

1 
1 

Helpers 
1 
2 

1 
2 

. le-tmions 
Fitto::: 
Helpers 

1 
1 
1 

1 
1 
1 

Fitters 
'..'el :ers 

2 2 2 

Electricians 
Carpenters 
Helpers 

2 
3 1 1 

;e: ve 

ion ef the BNUM{em«n{ is anticipated to operate the joint 

efficiently.    It   i s possible that the organization of top 

«ill aocord with the following. 

—Chief Olas s Technologist 

—Chief Engineer 

Production Man^frer, "Hollow vaie 

..   •     Production Managur,    Mat Glaea 

—Coswercial Manager 

 Administration Officer 

Quarries • Ore Dressing Superintendent 
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Ab 

f'.int   f:vt>r,'  >? >nti'.t:t <l lumnnt, 

>j.l. 

i.'raw.". "• 

,'r*he- it • r 

of  tr.e   ;i - ; 

actual   :;. ' . 

re COT-ri ic 

he  «haded  arear   are   ;n»ii   itive  only 

•,i!   b-nliin' forceen .:i   .>."Uien %i.     The 

f s'irh  additional   bu; Min.-.-}   will  be 

•,hi'   ". iuer. 

Han  -í • x- 

trar.òl al .   • 

!r:¡: f-i-v-ry.     Scale Si1«    1   with  Arabio--Tuçlish 

í   .erenas 

6. j. Detail   oí   ox: ï3+:ng í atch-raixiní? ;JiEchaTV°   rut.     (:.'.B.   the 

additional   r-t  f-r belt convivir r.ar<e1   -;n   *-V «  Jrawin» 

has no  relevan - •.- the present pro.iect  but   ref«r« to 

hollot#~gìa3ò   ru'.let handling.) 

6.4. General   e;cre.   •'.ar\ and elevation    Scale ^^',   1. 

The utility   bu;lain,;s    n this aite are  built   to a modular 

construction   illustrated by this example. 

(Translation of Arabic not necessary.) 

5.2.1.      Beneficiation Shipment 

(a) Sand dressing. Existing capacity      120*./day 

Required for flint class }Ot/day 

loaders in sand atore 

hopper    7, s3 

extracting belt 

roller mill 

Belt oonveyor 

static tiev« 

•piral  classifier 

hopper   }0 si3 

kM 

0.5 

».o 
2.0 

1.0 

•MHi ÊÊËÊËË 
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1 Convey in • pur.p 

2 Hydrocyclones 

5*t of piping 

Travel 1 ir. - r.rrr.*? 

Static sand drier 

Bucket  elevato: 

Bait conv.yor 

3t«*l «trucare 

R»v«rsin- belt 

Soda-acn hopper   Pr" 

3od*-arh pur.p 

air cor.prtccor for 

••tall i c hopper   10 

Bucket «levator 

joda-ash pur.p 
.3 

latlMtcd current consumption for flat £lass (4C t/day) 

AMlUonal «fiiprtnt for  flat ¿lass 

1 ftüVrwiovint' and collecting equipment 50C 

•) ftalaoit« «Jett limaton« drossln;;.    Sxi«tiit~ capacity óCt/day. 

R«quir«d for flint jlaas 1Ct/day. 
. 3 

1 

1 

1 

1 

1 

1 

1 

1 

t 
1 
i 
I 
1 
t Mr 

3 «J 

tatracttnj belt 

Jaw erushar 

lilt eoim/or 

•afpejT T « 

fctra*tins «tlt 

t««am 
Mt «twNjror 

fltrttiac Mrt«i 
B»lt •—»•yeri 

•levator 

•tod «ila« 13 »J Meh 

• •**•£ •t«*l «t ruó tur« 

1 •' 3 

1.0 

1.0 

5.0 

3.0 

2.0 

23.0 

5.0 

90.5 
30.0 

1.0 

0.5 

5.5 
2.2 

0.4 

56.5 
2.2 

4.0 

4.4 
5.0 

66.0 

146,7 
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k - 

Fl. il    •'.:»: 

AÌ<Lt..-r 

>l. '   .--•:• 

1 -   t 37- 

'.•.!'. en'   Í   r   fiat ¡ 1 aise 

;•'•' • ..i-    !.   plant.        -:!••••   -   ••:.y:\fLiy      V-    t   : V 

:,.;..     : •     n .• •   -:  ."           ti!  V'< Uv 
J 

2 àar.    .-il.      '•       '   •' •''• 

2 r,od'i-rtrh   •   :   •'     "    ' "   <* irh 

1 Dole;.-.::       .1.   :. "   • 

1 Lixfc'.o.'.o 

¿tesi  ;• * '"•••' - •"- 

17 Level   .r.::.^;^;, 

3 Durt rer.cvi.'.    niaric: 

1 Ove!one 

DoPiri:  a;- vi:r'.*.r.      ' ;r.v*s.'jr  :inen 

2 Contai ne:   M 1 .-vue er   1,0C'   k? ^á 40C M 

1 9olt eonvtyor 

1 Chute on ~.:<er 

2 

Stetl stricture 

Eltctrie control   syttwi 

1 f»s*stnc«r-frai ht lift 

2 Fork-lift trucks  liftin; 2 t 

Estimated current  for flat glas* 

Additional «qu^pr.ent for  flat gla«s 

1 Horizontal and r«varaible distribut Inf 
bait to day sao 

Day silo vita slid« valv« 50 m 

Bttch f««i«f vith auto control, 
glass lsjv'.l air eeoUd or 3.3. chut« 

Cullst Biic with •ltvator (60 m ) 

CuilB*^br«titin: dsmc« 

Doting «quipatnt 

ItejMtlo ••oaiator 

Dust «hausttn; avvio« 

Y 

4.5 

Ì.C 

3.0 

80. C 

95.0 

43.0 

1,500 5.0 

1,000 

3,000 15.0 

2,500 2,0 

1f0C0 3.0 

50 1.0 

tee 1.0 

1.0 

T1.0 

ikw •Hut •M 
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5.?. 3.    r.Cil tur; .-"urn,- ;c 
2 

Keltin * area        <)o m 

Total  len th        32 m 

Tot-a  uirJth 2C rn 

Capacity at   least S4   V-'V 

Tank  cor.ton tu  5 Of   t 

Fielt in- rate  r.in.   r)OC k:/m    -j.-y 

Keltin,; ter peraturc   ipprox.   (l,50C°n) 

Oil ensunptien 25, XC litres/2/! h 

Number of machine« 3  (4) 

Jsi.        j£lL 
a) Refractory na'erialr  includir. - r.ortar  ail 

t/P«« 1,3X,CC<~ 

b) anchorage of fteel Bections 100, OX 

c) 20 automatic oil  burners and accessories 1C,CCT 

2 eil punps (1 reserve) 750 1 Sin. uith 
day container and heatinj-up equipment 1,0CC 15. C 

3 heatin;; installations for the dra-.iin: 
machine 75G 

ft) Tank-cooUn: plant,   6 median press-re  tank - 
eoolin.; ventilatore   (2 reserve}   1,;c: n-'min. 
0.018 ataos, with air ductin,    etc. 4,OC?      'I50.? 

• ) Reversing equipment ? waste exhausters 
(1 reserve)   1C,COO aJ/fain.     O.OO6 ataos. 1,00c 20.0 

1 fully autonatic reveroin-j equipment 
3 valves ) 
1 chimney, 30 0 high )    45,oc:        2o'° 

f) Atraaot^Maaurin^ and control equipment 

40 T/C with conponaatinj line 1CC 

I aix-colour recorders 10C 

1 fttmiee pressure control with accessories 
•aft recorder 100 

4 Mfttrol boards for the fully autonmtic ays tern 3CC 

1 Vtoorftor for oil and air consumption 2C 

1 oooaiete board for fully automatic temperature 
regulation of furaaee and for reversals   ' 5C 

t ail quantity registration units for furnace 
«ft ftrayiRj Mobil— 10 

1 •wHwboajrft control 500 

1,402,03c     205,0 

OHÉÉSH 
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JL' JS? 
5.2.4. Drawin.T Tacine:* 

3 Coaplote Foarcault mochinoB 

23 Poller pair.:,   len ~th J n 

net drawin • width 2 2 2.4 n 

1 x  1.2 ~. 

dravíin : npeeri   (3 •-•)  î)0 aph 

3 eunpe rtir. ; îrzr.Qt with platforms  etc. 

3 fully ajtc.atic /laao-cuttir. ; devices 

3 fully automatic breaking and liftinj dev. 

3 collie-'" boxe-   (water coolin:) 

5.2.5. Aftcr-treatrtcr.t  equipment 

3 vac.   liftin- devices for sheet» 

2 fully automatic cutting tablee , 

cuttin; traverce + lonjitudinal  (3 * 2.5 m) 

1 fully automatic cuttin- table for 
transvercal directions (3.0 x 1.5 ">) 

6 manual cutting tables 

40 movable frame!,    max. width 2.4 a 

10 sets tool« for -anual cuttin- 

1 teGtin-„«quipment 

5.2.6. 2 ^rindinj machines complete (max. 3x2 a) 

2 pol i ohm- machines (3x2 •) 

1 ball mill 

1 «piral polishin" machine 

1 emery vaahinc unit 

) 

\ 

75.oo^ 15.0 

12,0c: 

30.-? 3.0 

3CC 3.0 

2,00-; 
—B—— —— 

39.6CC 21.0 

30c 3.0 

5,000 3.0 

1,000 2.0 

60 

6,occ 

12,900 13.0 

4,000 40.0 

4.OC0 60.0 

2,000 4.0 

100 1.0 

10,100 105.0 

5.2.7.    1 complete vacuum metal-eo*tinj a^ulpcMnt 
for max. 3.5 x 2 n 1,200 5.O 

maÊÊÊÊM mmÊmttÊÊtÊÊm 
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¡T.; 

!i 

jC,oc; 

200 

5.2.8.    Debiteuue  fabrication equipment 

1 arch for  tertperin- dcbiteunec and  floaters 
dimensions   approx.    external A x   ~¿.vj  :: ¿   m 

internal  3 x   1.>  x   1  -, 

Forninj  trsTper ature up  to   1J/0 0      'an   :il 

quwtity of  refractories 

Steel work 

1 furnace heat ir.-- unit, ccr.plete 

1 temperature  controller/recorder 

Reedy mixed,   dry raw clay for approx.   2 years 
debiteuse  -Jîd floater 15,000 

1 nixer,   150 litres 1,001 

1 vacuum prêt; s 

tools for manufacture of D • ? 

1 therno-hy.-ro raph 

1 itone-cuttin-- saw with 10C0 blades   [j<Ll on)  1,20" 

1 car for the transport of D • P, with tools       5C0 

49.5CO 

5. J 

5.0 

2.0 

15.0 

5.2.9.   Workshop and Laboratory 
a) Maintenance workshop, existing 

1 rteet «haar 

1 laatt bender 

1 portable welding set 

1 autoffeneoua welding set 

1 «illins sechine 

1 lathe 1500 

1 ihaalng aaehina 

1 drilling ¿«ehiiM 

1 pmsar aaak>iaw 

1 Criadlnc aaeain« 

 16iU»»tf4.oirrefjt.fQr.a»t ¿lap* . 

AM Un flat C1M= 

1 UtlM «pares. 3000 a» 2,c:o 

1 prata far fixiac Meeeteo Utk e« rollar îX) 

2,ÎOO 

15.O 

2.0 

6.5 
1.0 

1.0 

1.0 

0.5 

26.0 

13.Ä 

5.0 

3.0 

8.0 
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b) "le.-':•-.-    ork.  .  p,       intin 

te.-t ir. - devi-'". 

drill i-. - Vor.-h 

v. ir, '.in    ; ..rh .r, : 

batic:-;   ~ha:   -.r. •  -¿u t 

jrin ì ir. ' ::...cr..r.e 

electri-   ter*,   i'ur.-.-ice 

Estimated current  for flat glast 

lío addi ti en 

e) Joinery . :rkDh:r,   «istin: 

1 band cai 

1 piar, er 

1  thi iVr'j-ie" --. in • -.arh I r.e 

Estimated current for flat £lass 

k'I 

0.5 
2.0 

0.5 
2.0 

0.5 

2.5 

6.0 

3.0 

5.0 
3.0 

3.0 

11. c 

6.0 

Ho addition 

d) laboratory, existing - on« each 
Precision baiane«, analytical baiane«, vibratine 

tastine «creen, drying ovan, suffi« furaaee, Utt 

furnace, refriar ator, water bath, b«atin¿ plat«, 

water still, Orr.it gas analyser, viscometer, 

calorimetrie bomb, pH aatar, jaw crusher, ball mill, 
jrindin'/polishin; machine, instrument for d«nsity measurement, 

centrifugo and vacuum pump, polartscope, v«rni«r, microliter, 

Maauring caliptra, flam« photora«t«r, dilatoa«t«r, microscope, 

seed-sep», optical pyrom«t«r, potonttoaoter, photom«t«r, 

eutting «aw, polariains aicroaeop«, 2 platinum disk«, 

5 »Utim» crucible« 3o ml, 2 platinum erueible« *0P ml, 

1 platinum crucible 500 al, 1 platlnwa rod, 2 piatinum- 

lipped forceps and various «Mil tool« 10*° M 

I« addition 
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vr. 
5.2.10.   Installation  io;   ene." y ^d water  cuppl; 

a) Electricity,   er.istm : 

1  supply fccùcr   (if-teV) 

1  nain HT svit-ihhoard 

1  tranufoimer   1CO0 kVA  (reserve) 

Additional  for  fUt  /TICIT-B 

1 transferrer   lOCO IcVA 3,000 

1 emer,:on<:y current air-cooled a,;Te;ate, 
capacity "¡5C  k'/A -..-i th -:.otor,  approx.   KC   ;p 7, S Ci'. 

complete '.;ith net\\.;>  fron KT switchboard 
to all   installation: 

complete sv/itchtoards,  contactare,   fuses 
etc. 

2 DC dynamos  for  the dravrin/; -achines 
(reserve) 

2 eats of batterie-  (1  reserve)  for ira;rin~ 
machinen  (approx.  80 Ah) 

10,000 

2,0CC 

500 

23,050 

50.0 

2.0 

32.O 

! 

I 

\) Oil, «xiatinj 

(Mazout oil) 

2 itorace tank3 includine punps 350 -n>    each 
•torac« tine 2 months.    Consumption in flint 
factory 9 t/day, coneunption in flat--lasE 
factory 25 t/day.    Storage  time will be re- 
duced to c.  20 days. 

(light oil) 

2 atorare tanks including punpe of 120 n   each 
•torace time 2 months.    Consumption flint ^lass 
faotory 4 t/day, consumption fiat-Tlass factory 
O.5 t/day.    Storage time will be reduced to ca. 
50 days. 

Additional equipment 

Valvas, fi*tinga, piping to the maltinj 
furnaoe« 1,0C3 

e) Ccapraaaad air, axiatin- 

1 compreeior with air tank (reaarve) 
capacity 3C a3/ni"»i 4 »tmoa. 

Additional aquipmant 

1 eoapresaor 15 a3/ain., 4 ataos. 

1 unit to produoa oil-frto air 

Taira pipin;, ate. 

(150.0) 

• •• 
2,0C0 75.0 

•200    •  •     1.0 

1,000 

3,200 76 0 
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d) 'ii'ntcr,   czi^tin- equipment  from  flint  fao-ory 

1  water reservoir  2fC rrt 

1 hot water boiler 

2 s ex a C piinp;; 4.0 

2  drainj,;ï par..Oü 1.0 

5.0 
Estir.ated censumptior.    of flat  j;lass 2.5 

Additional   e'îuipr..cr.t 

1 deep well punp 200 25.0 

valves  pipm •,  etc.                                                         1,0CO 

2 col ri vriter --"P3   \1  recerve}  for 
water circuit  3.5  "3/nin. ¿CO 

1  water coolir. * unit   (with resserve blower) 
180 n3 a 1í'0 

1  water c.fter..r.     r_r.d Jcciltin.; plant 2,00 2.- 

vai ve c,  fittin/s  ar.d pipin-; for  indxitrial 
and drirJcin- water 2,000 

6,CO 75.0 

5.2.11.  Others 

a) Internal transport, exictin;, 
2 fork-lift trucks   [2 tons) 

Additional 

2 lifts (3 x 3 x 2 m cabin) 6tCC0         10.0 

2 trolleys for the raup 500            3.0 

40  movable shelve« 4»000 

2 vacuum lifting devices with trolley 5C0           2.0 

t) Safety system, existing 11t000 15«0 

4 fire extinrjuishors on wheals with 
hoses and pipin- to water tower 

2 foar. production units 

No additional 

c) v:ei¿hin£ equipment, exiotin^ 

1 weich brid;;s,  30 t 

Additional 
2 dial weichinj balances, 1 t each 2,500 

1 dial weighing balanoes, 50 kg 1?° 

2,650 
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Annex IT 

3TUDY  OP TENDìKI P^H THE PRODUCT TG'I OP PUT 1LA33 

SUMHARY 

Thii report  aims   t > givi an early appréciât i jn  of tenders  for  the  f4at-g;.a2s 

project  in the Libyan  Arab Ropubiio.     The salient   features of comparison presented 

•Ufgest that only two   of the tondoru  can be considered. 

It it recommended: 

(a) That negotiations be opined  on the premise  that civil  construction work 
is to be by separate contract j 

(b) That grinding,  rolizhing and coating equipment be eliminated from the 
•kin contract aa being irrelevant; 

(o)    That negotiation of technical pointB be  conducted on the bidder's 
pratisti. 

OOlTDm 

Chapter £&f£ 

nmODUCTIOK      56 

1. Isappraiial of viability  !>; 

2* Afttr-workin* proceuei. ..*•••• ••• .,..»••••••• 65 

J. laoosmendationi ••• • •••••• 66 

4« Supplementary notti,,,., •••••••••• 67 

iUÉi 
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INTRO IX'STICN 

The  rnreiivil  fur^se    f thic  rep  rt   is to review and campar? the  tendere 

cffor-'J   m   •)i!iirxi.'r,   witii  •:•••  r.at-£".-*ss   prüfet. 

The  fru "?•'*.  v.-i.-.   bi.-e.i   r. th>   "Peai-it i l.ty study for  th-i entabl ishaent  of 

flat-r;-iao  in.iu.-:-'   i-.  th.' Lihw. Arab  Republic",  pr-i-ared for the Industria". 

Research  Centra,   Tr:    :li,  tv S err. an  C:nsult  ir. Kay  1974.    This do CUT en t  was 

reviewed on beha.f  :f '."Triy by the  pr«3f>nt writer who  recommended th%t   integre- 

tion cf  fíat t-l«á L.:.r.ufaw:'.ur^ wi*h  the  existing plant   for bottle manufacture 

- a principal  feature  of th* C;nsult  proposals - should be confined to  sharing 

the sane  site,   ?crjncn services ani higher management but  should otherwise be 

organised as a separate entity having regard to the different technologies 

involved. 

Particularly  it   was arfaed that  the   layout Bust allow for proper expansion 

of the bottle factory to ¡r.a/ce two colour« simultaneously and probable semi- 

automatic production for srall orders.     It was also pointed out that tendering on 

a tura-key baaia was  likely to prove expensive.    In drafting th« tentative 

tender documents,   which wer? accepted and issued after modification to  oonforn 

with ths organiiation's practices,   the writer sought to contain thess points 

by inviting ths Bidder to propos« layout« allowing for botti« works «xpan*ion| 

Hadar* were also required to break their offers down into sections, leaving 

tie organisation the option of accepting a turn-key operation or accepting the 

offer in part only. 

Liai ted succès» was achieved in theae respects.    lone of th« four Bidders 

have given proper consideration to expansion rooa for oontainer aanufacture. 

Thl* is not a serious matter at this stage because the situation oan be easily 

corrected by a erosa- the-table negotiations and should involve only the 

additional costs of smeting the greater length of service lines. 

Three of the Bidders hav« quoted on a turn-key basis and th«ir prices are 

very higa i   the fourth W not tum key, but proposes to design only for all 

floors and foundation«, leaving this work to the organisation to arrange, 

as MM anticipated,  their quotation appears such more favourable, by a factor 

•f »era than two;   nevertheless, even this price is considerably higher than 

that envisaged by Consult,   and sine« Consult«s inveetaent estiaate already 

attributed about KJ» to operating costs through depreciation and saint enano e 

it is »eceeeery to look again at the viability of th* project. 
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•«parate ly ;     it   : i"'! •r,1 -i    :r:    fa. '. • • 

riv«n. 
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:    li ' i.-*: 
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•!  .   r_n¡5  ' r 

,-~¡:i]   «r    "1 

The  Hüd^re»   no*   i p ••!•:• ~.r"Vìr:-<   o;.---^:- 

Thus,   6'jm-i Bidder» baa-   their f Wur--^    ¡.   4>°r 

of t)4 ton/day.    Others frivr the final  more favourable  ::. r-r  ~ 

75 tona/day.     It was   thought  best  to amend trw?" figurou   t.   fai- 

lli tfc« comparison tables,   *ven   if  it has meant  drawing frj:r. ?• 

rather than information specif i '-H . :y gv/Ti by tlv t^nJ-TS. 

The generally h igt-, values o:' ih-  endors   .• .mparod with  '>-^i ' • -'     r-T. • 

in part  the worli-wid    inflitLon.     Tt   i "'.   ll's-1/ thai  tí e   --So' OMU :'>r  ir:    : 

raw «teriala and possibly for labour i., no  Imger valid.     How- -T,  çurolv  f 

purpoie» of comparison of tendait,  it  is more convenir*   to uso *l- C-feti-^ 

unit coat» and to refer to  inflationary aspects later. 

following unit price« h*v» bten extended fror C-Estims-   : 

•»toh »twUla 16«39 LD/ton firoahed glares 

feel eil 8,33 LD/ton 

Oat 0U 26.00 LD/ton 

at it« «M>e price at equal calorific value 

0.012 LD/kWh 

0.03    LD/ton 

raoirtf aateritli 8   LD/ton    "'aun 

)rr.-i.i.~ 

profofta-tutaa« It 
aU«*rioit/ 
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^'.1   r 

.rt..   ni '     '"t    "-"   '    ' '' '"•'•'"'•  tn'" 

i   ivo p..t,.r---v  a-     ••     ">    •   fv  'ir*Vr", 

-. ; : -u-tructi 'i- am   •. h r   P-• < • I • r  •. -   n 

.    ,:-  •;-,.->     ff < r w-iuli  :!i"-'   * '   'rv   r<> ••--•t>>d.      Tí' 

'..-•   -:.'.•,   .•••-•et'.-i*  of  M •-   w   r'-'    :•   :. ~r*.') 

., < •     ..,'—..   f -r P-tfï. ì-T II    ' '; •'•. '   "--r * •:* 

r---•:-: -.\iinr t?  a   >;^   '*.!-!      '^   i.\*r<*ase 

-•at..     In   tries-- fitfur-ü  A;     it   •   :^r jer.t   : ¿ 

•-   :r..ii.:. .wer  required,   'hun   i1 .UJ - r a'. '.tig the 

.j.       ,   ,.    . ;.;  .yir'. :-r   i"-;F-."t   that  O.-nsuit   wa¡s   •••."-•r . timiatic 

-:-l»; *'  T      *v:     r  :i'-'--3  *-•'!• i   :- •   ':•• i •-•"••./  • '  :K'ii :a.. 

L..,      ¿r.   .:.   u.   tau. • .   is  ua.¿ed or; :ne  firs-;  year   "Ui/it   if 

ja.  ao^.   g.a.-;:-   ¿ rr^eotive   :f th-¿ designed   japa.i ./  ,:' tne 

::i'.-red.     It   therefore puts  tnc smaller plai.T   va-tender) at a 

•*g-    ••'.Dl¡.ir.i  w.t.n ine  iargtr plant (P-tonder;.     T    evaluate  the 

i^i re n-i^ssary  to calciato the total cost when uie plants ara 

:i- rejpocuve maximum capacities.    In making the calculations,   it 

^.v^stKcr.t   .:ojt  of .--.v:.  wont-;  i*; LD  1,5^,0V    in   i   1  jase« and 

j   H   '„a,i.  tender. 

an  caaes it is assumed that with  experience gained the uumber of 

... dayt; will  increase from 280 m the first year to  340.- 

a/    S-n-p writing the  report the detailed specification« of H-tender have 
cosie to  n,d.    Th-, most  significant  feature of this tender  is that    unlike  the 
other offers,   it contain, a proposal for a recuperative furnace   md mi a 
regenerative furnace as is usual in a factory of this size.     This wou.d make 
t?r a <*ui -tantial  savings  in investment (perhaps LD 200,000)  and a tiring syste» 
Lch easier to oo.irol.    On the other hand,   the attainable  fuel economy is not 
so «-eat,     i.e. about 10* more fuel is required.    They argue that m Libya «here 
olila available but no^ass-melting skills, this is the «r. pimctiojlpropo^l. 
The writer»« calculations tend to confiti» this view|   however, in ooasftrtaff 
TmaMTB it should be recoils* ttot th. »-tender ha. %£^*?lJ?£* ¡^ 
th« others.    Assuming thl. differential sjsounts to U> 200,000, ths H-tender ttill 
remains the most attractive offer. 

SMI wm 
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T   •. 1    r 

OF.J-.ir.V. • 0                             K p 

l>t   jir • tu- '.   r. 10   ; i> v' v<   -, :J            'd :< 

  •    --   

MkN   Butt    Ili.. 1 (.."   ;5. ; ) ItO   300                10."   -iV - 

s*«   .. 4 Oou .-6   3,5                 >1   ,,'S 
''      •'' 

Fu« i  -> i : 70 OGu loo 7of;         •.; y; 

ë*t»>r i y.-.> î   300                 i   "'.- 

ílf-rtíL     it- 7"<    (VO S.1 sso           <.-> .<-•< 

fc»lllt'.!.-U. 'V    j' -    ! ''.','•. i          ' -j.: <•. * —    -    

Sub-t.t* : si"   '00 v:s 1 ^          434 '. '•' 44 

Paracrine 1    •» - ' 'If.   ',00 1?9   'SO d/     ¿00 4M _> • ; : .//•. .. 

ötprc-.»' ;   r. •->-'   ,,   0   t/ 

oil 5so 

.-    •;-.!             v«   •-•• 

1   •    - Sub-tot«: 1   119 091       1   590 sai -..   :  . 

>b|t   ti   bitt'.c 
Kru 107 ioo 107  200            107  ¿00 ' .      ;.". J 

•neking  i-i'.-ri*.» i 2  :ûO 12  400               J,¿   407, ;.   4-0 ..   .10 

àaninis'.-i*.. .-n 
aal Marketin¿ 55 -00 5* 000          55 ooo 5;  ûCO :5 -o 

Transport 

«Mal cost 

36 '00 ;S   100              ;•   '00 •-: '-"! ; -  ' ?.o 

VA ¿50 1  602 393       1  611 341 1   404  ):-: 1   0"'J 739 

QMt par ton dí.^ 155.57           162.52 13t. 57 - 

MpracUtljn ur.d 
•»Intanane« civil 

OM* par ton, 
•WlMÉtM« 
éanrceiatian n¿"ji 
•»Intanane« civil 
•arti 

?4 Ä» 

96.4T 

79 155 

147.89 

49 693 

157.63 

'75 353 

119.74 1C4.S4 

a/      Although thia towai» waa pro*'"'!  to cover alio  gr-.-u.i/; :lir.ioi  AT:i 
•M%«1 éaaaitda a*ich *ra htr« «xoliaei, currant trer.is sM^es:  tr.at it  will be 

far amaaikad (laaa »lana. 

W     lot  including th« extension of the furnace prop-sea for 1931.    However, 
Hitara h*v«  l.-icluied provision far this expansion. 

ay     Bat iiMlaaHn« natntanance and depreciation in respect •••; -ivil wo rie 3. 

#y    UM aVtander çuotaa ese«aaiva labour (399) owin? to an ir.ttv-tical 
»r ajat ala« tha inclwion cf labour to be supplied fron th. o.ttli -..-or.-'-s. 

*M %Ha4 ah*» Id refci 239, of which about c3 ara bottle vor« pirt-timtri:. 
•*• fltfar« enterad »era iJ anended in both raapects. 

a/     la atafftnc racniirenenta «ara submitted ao that the moan value of tSe 
«•encra h*a Man tauen. 
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'-,.10 -0  000 4 3 <- W.ith 7 ì 4 •• 

•40 •.- 5- i J 
6 0 3.7  aiding i«. .;.: 

W J •7 Cri''. J'i   '> 

It   ?}:     :". i    - •     •>    *- 

cotst   perì"''•-'3u.  -   --it   *" : 

groa* >r ¿Í-:' . -   «   •   -   - •" 

In comari.-.f ti-? ?-t,r.ìer a-.i H-^rvì-r  :t Tiurt 

P-Tender  ....'. 

the    U»iäi.'l    -Î     * 

v.    3  v/i  K  :-^ta   :i+:   *.s   r'v- r " 

•e*   i.r- viBi:n  i s    cw «w'.d   ^i-jbably 

1   :r.  y i     * 

wiith     :   sh> 

;bts..:   th.-  T'iXiT.ir.   output. 

•+   v«. rorv-rr.h'r>vi   trat  the 

rr..     Fri.-   ir.f.'U.-r.   >f ¿ay  }$ for ecpiirrvint. WOJM hav- 

...   .   .  - -h-,   :,.'.   :-r   t.r. for thi¿  to:, lor v-y air it   1^. 

It  <e clear   that   the crgar.i-ati:.»t,  o    ^miats w. U  war.'.  •     r-low tr,' 

viability   ,i th. :r,,    *   :, fa-    f  («ay)  a ^ u,',-,^.  u.   .¡-tir* COBI 

owing te   inv^t^t   va.uo and  iatjur  requirements alono. 

The coti of  .aiour,  fue. and electricity may also have  incroa^d.    With 

regard to raw materials,   the cost  of   Boda ash i* most 8^ificant¡     b*:au.o of 

world shortage »his  increased sharply last year.    A o.i.f.  pH« of 111   LD, ton 

*». quoted compared with 45 itfton of estimate,    This *>uld have added 

U) 14.85 pur ton to the cost of manufacture of glM«.    Fortunately,   there appear 

to have been a recovery and Qer*an «»da aah (at 0.24 V/kg) oould probably be 

delivered at AiUU at LD 49.8 per ton adding only U) 1 per ton to the cost of 

glass. 
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eiaat : ! r ati J:¡::   «• ir  i'  rr 

figurai!   'i'iV;   :•• • •.      X* 1 -   t 

ï'.ar 

; *    -..f rr        < rt wf,   O. it   »r; 

i.     TV-   .•...•-./• 

: r h< r> n'   v-'.ir ' i: i ! '. t /     f 

irr.-   ri :•    .'    ! -w   u i ' - ' v  •• 

••• .    •:•.   i:..-h. r.     T- ..    ;. 

.   t *        .-' .   1.   .' ,      1 .     '.     t     A     "C. 

•«.:.'•  1.      :•'   r   :r:i'rf!.   .¡íi-    ' 

Uni'   rri 

Mean  ' y 

1972 

1973 

1974 

4". 

It,  will  hi:   .:• 

year available  I 

a aarkod dt,-creaj> . 

• •n  that   a.thoa,-h   i"^ :  : 

ion.^iit),   ; i i t,. -•   r.'î'.'.in 

Of alHiOBt  ac  great   ire: .rtan~<- as r^.i? 

intensive projet   is  increased with th1 ./;1XT. ja.- 

..-   i i : : -.Tent   a.;:-?jj- Consult  b«u;cá  their  projecti  m    n  the  averï^.-   ::' 

Bents  viz.   trend  analysis,   -jnd  usen ,   ^.er car, ita   íjn:¡.-¿rirf   r.   ¿ni  ^i'  weh  rati.. 

Their trend analysis gave much  l?«rer estimate  ti:an   '."--  :*.'-T.-.     Nr.» HP/ 

values for  1973  and   1974 are available  it   is  obvi :us  that   t::^  t r- ; .-"i   .inalyvu   'va.' 

invalid (through trying to  fit a  linear line  to curvi,;:i-a:   r^i•'. • .ï)  and   i. i  r- 

estiaated consumption by 20$ in  1972,  7.656 in 1973 and  ;.?,:    n  1/M. 

If the "low" and "high" values for the other three pr.jocti.ns ar--  -.a,.en 

for drawn,  unnorkad sheet glass for pertinent years,   the following tonnages are 

obtained. 

1974 
1977 
197B 
1980 

19*5 

l£K 

6 700 
8 000 
8 500 
9 500 

10 500 

HÍJÜ Actual 

7 500 
10 500 
11 000 

13 300 

1« 900 

( tons) 

7 392 
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f,i- t.   Uu-t   "  i. 
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r :  i. 

4 h-i4   :f     •    '   r   r*' i 

r   '•      ; :   -u.r-r  : 

!•.."••   i :i   ;u t;';tuT   . : -* 

f   *''.•     -:• ••".r I   \r. :   ) 

LiLy-i   t-y ah;     i;?». ; r. ;  :T   -I "• 

fa'.t.,ry.     T'...'   .-.   v •••      ' r. 

thiJ  par:   , í'   Viv. r-  pi   .    . -. 

produit r-, at   ?-.-t.     '-  r'v ». 

validity.     A Im..ut   '.h"  w:>   h 

taker, over by f 1 -ut  .*!ar,;?,   I 

price than  plate .pl'i-f'..     V-:  wir   ,   rr   r*   of  'ho       -' •  ; 

float   gUsa (for ir.irrrr:)     r  tir,* "i  f.   H*   SV V::.  -H ' - 

•od. fi cation of  tho  priTüry  f 1 .at   [r:   • c;:. 

It is c!<n that hjTP-:r!'i'"i .-'. ftt. ,;'i.v> .;.'' 

cannot hope t.' r^-" -ú-r.i fi •'-**. t in-r.aL- h. '.t • ï '*•'" 

viability study that rei i od on winning tri:.-? mar-; -.t w 

Fortunately, as pointod out in the last so-t ion, th., ini. i'.iou 

projected production of un-woir.od sheet glass ir. bo ats-.rl 1 hy 

out recourse to  these conjetural  sales. 

The reoonsneiidatii;n  ia  therefore n.ado  that   :,:Ü3 pr-u .ü 'i 

•ad the contract negotiated,  on tne basis  of pr  iu.ti:n  of   si-w 

•Ion«. 

!W    "•. .   .  * 

:•     that    ' r. . 

•.    -arket   rf:th- 

Vf    JUC1.-Í'   1, 

d  shed   ^.-.¡o;. 

If it io thought nocoßsary to   instai   these additi   .ia'.   -"aci'. iv. > 3,   it  'an U- 

a Jobbinf activity that has little relationship to  the continuous production of 

•heat fiase|    it may well he that it could be lone (for example)  in a workshop 

in Tripoli.     In any caee,   the optimum scale of  equipment  o^inot -ossibly be 

foreseen in advance,  and it ia alaoat certain that more appropriate equipment 

for thee« ahopa could be bought directly at a fraction of tne cost necessary to 

covar the present ill-defined need. 

•Rio folloHiné" re»a:J;ß refer to the individual tenders. 
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j     -_„   ,.(.t    t,        3<     Kr    A'    »•-•    tK-JTPiî    tV   '..>      JliCafUCitijn'c    i."g'i' 

• ..  -..  ••„        \"ï.?.    Tt •. wi-.-'r  fi'»i» '»-•'   cjn^mad  h i mue If 

..      r   .,..:-   '       '"   ••;.-.   ' -í.:-I-  '-'X"-,'   w:.. r>   they  hav.? 

,   ,      lr,A. i   ».,_,,.   «h.   ?-*  c. i-. *'   i •'   '.r. .dTiesab' » 

,   . :•   .:u,.:  in   w,y   :*c    th..y   if., r.,'-   the  nrst 

,.   .v    ,  ir.   ,.:.••   .vu ML.-  v.   r--.nr.   :M'   tr.«  'ir;-   L.-Ú..:  t     ctr-nçtivri   tt." 

..L*   ;'iv.ir--ï.     Tt   ic  ci^ct-J   th-it   •-:;.•   technical 

; Cor.firwi v.- 

experta r*:. 

with  tr -   ' 

tfe'"fJ".i   J,   . 

OeCïiCQ    "-.'.t' 

favrir^i,   tt .,' ir 

. nerç-tiatir.*'  i   citi "r:   W.T    * f. 

r* 

points   c.r.1 T.5J*   ef:--;-tiv-i;y  t.-  1-nit  with   -7 i  ;w83-thf.-t-.b:e r.eçitUtion. 

1. It   La   r--  -r..rT.-..I-.d   th.r^f.r,'   ti.at   [¿ay)   *  three-day   -icit  to  Warsaw 

and % 'thro..-iv vi;-   t-  ì*.:^ <>If:^)   -^ulì ^  vath.rizM.     It  would  be 

best  if  the visits  t. •< pl^e   in tr,*t   ori.r,   and   if the  wr't,r would be pr,pard 

to aseist  a  r*pre.--:-r.tativ<:   jf  the orfani -.at : jn. 

2. That  the Tain  tond'.r b» n^tUt«i on the bac i s  that  civil   construction 

work will   bt;  cy separat: contract, 

3. That the main t0r.d«r snaU be axe lu* i ve of »ncillary grinding, 

polishing and coating. 

L ttBlMM riMBaMk 
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4.1 Civ;:   ••' 

Alti, >,.,-:. 

ofi'.-T-î.l   'U>   n 't. 

• -y .1 ; f:'   rr -/   ; ri   • .-.   xr •    y 

i : ¡Y->r   'T'/it l,y   t::  • 'in   t->  ;-• 

•¿j. :    U'    t. 

Ter; i» r 

Type  of   oui 1 !:: ,-• C-i^ini .t-: - X ? H 

Pu mai'-6.   Dr'-iw Artriti   v 

and Parj) ¡.;o 
Building i 3 so 3 900 1   800 ? ~ ¿'' ', '   r; ii 6 

Standard build- 
ingu 4   J2Q 2   160 '"   1 " ^ -* ~ ;' /' 1  tli\ 

Roofed aio rea 1  000 1  161 400 1   ;••''* 
J.~!2 

Helfare bui lì ir e _400 

7 950 

— ìli.. 
6 370 i  3'7 

41 "*' 

Total 9 445 7 500 

Typ* of work 
Price (Li)) 

Civil work 557 00 2 3C9 932 1  490 796 5 200 e; o 

Walls Mid roo fa 5C,2 67o 

only 

C.H.  Des i gi. 35  '13 

D«íii#i and super- 
vision 64 796 

The 3-tender includes an expensive multi-floor cutting bui Mine's.    The 

P-tender includea a 60 m high chirnney and also an LP'1 plant.    Tuo furnace hall 

if an unuaual trapezius ßhape probably not  best  suited to Libyan climate. 

Assuming that the concrete work for the H-tender ìB no  greater cost  than th-2 

walla and roofs,  this W.der seems much the moat favourable. 



.'   lil' .il    .  ¡ .".. i : .     i:.',   i"!'- 

át.'i.- 

Cortn '.••*•    ' 
tert;- 

Produ-ti  - :•' i:-'~ .• 

.'milden-.' • —T : - - - 

Aux i I1. T.ry ••:ur.ia* ::r:   -:v -1 •" t ••; 

Main fou:. : tt ' .'is   '•or.pi • '. • 

App:^va; :'  d^si -.\ and  sr Ol- 

f icati-: hi 

Ten!- îV 

2 K P H 

-,:,.,:.'....;, 

í í?) >•) "10 

<?9 :r" i2 24 

?? ot ?6 13 

- 2° 

2d 

- 13 

11 

12 

It  will  ho  retici  thai  the rr.-.st  f_   ;ured TI-tend er depends  -'-  the rain 

f o onda i: er.:, bein;- completed within  11   months.    This may be difficult  to achieve 

if the   -i/:l w.rk  is giv-\ to an  independent contractor.    There  is  therefore 

much to t :   f~.ir.,i  if a favourable price  tan be negotiated with HM.Î  th«m3olves 

for this  -ivi! werk.    Th:-y have offered to   juote and  thus to rsake  their tender 

a turn-'.'••'-y or,d.   In any cauo early negotiation with them is essential  to procure 

the necessary drawings  to  enable Bidders  t. offer tendera fer the civil  works. 

The preliminary  tine schedule for the H-t ender i 3 a.; follows: 

Month number 

Stage of work 

Design civil works 

Documentation 

Foundati-r. eiv'l   wrks 

Auxiliary civi1  work3 

Building supply f„orb. 

Building erection 

Deliveries f.o.b. 

Erection of deliveries 

Furnace heat-up 

Take-over test3 

Training Libyans abroad 

Training in Libya 

Start 

0 

6 

11 

9 

12 

9 

14 
23 

23 
16 

22 

Finish 

3 

15 

11 

13 

12 

16 

15 

23 

24 
30 

22 

30 

mmmÈÊ «•ft 



TU. y • »»     i „r it   ..r-'ti 

'.K ' Ì. 

¿« •>•        '' ra . :ì i r 

Th,   , / i   i   - i ¡ V i.".    u."   :  :  i ;    l'i'    ir- 

3-t<-nder ; _. *•_ -. •• i 

37 1 1 

44-1 i~ 

In J i i '1   i -n.tr,', 

NurnL- r  of   ; •- !".: m J 

Number ^f rru   r.or' • 

Coui.try 

It  should  b.    ; .\:A-":<;   ïj  ne^nti -ito  tii*    ',:,-    f 

be   in the r..o»li'if.'   jf »ialini.   in   th«;  -air,e   J:'   *.-.<    H   . 

• eeta less   likoly   ir¡ tho  -;ai:c of (3 e many   JT Poland, 

'.4.       Provi.- in   • f   :• b : t •-• ¿r. 1 

Debiteue* -J 

Clay (tons) 

S-tend-.r 

20 

K-t-r 1-r 

50 '••/ 

4.5.       Penerai  3copc and perf.-ruar; •»     r   'Ko  I-JIH.:     ff 

It is not poB3ible to Tiake a detailed comparison f tao 

until the H-tender specification.:- an; avaiiabl- ; rir'-.-uiir 

wo be the most favourable offer. However, from the ir.fjrt.ar- 

it io clear that the broa-l ro ¡ .ircir.enta w met and t:.a: a;../ 

desirable can be arranged during negotiation. To giv- --nie _. 

the following table provides a breakdown in plant cos:t- so far aò 'Ivy 

provided. 

f-i   'Iti,-;;: 

L:t.  that  i. 

• 1 :. • r  a ' : - 

rui - inc.:   '. i 

»ff-t-'d 

arai .a. 

r -'. . .r.G 

th'J 

nav-   be 



I      !..      \S   r~ -; 1 

V. r 

Jr 
i.1 ;        . ' 

D- :•. • 

Ad i.   .J   i 

•iUi'-t /. î . 

St-.r --•: 

3pìi i  i r* • 

B".gii .^er mi r.ctai , 
tiüTi 

Ci vi • w.. rx.; 

Tri i .i- •'..;. - - 

Fi i ".- -up »uu -' : ant,- 

2/ 
r.r, 1'idirij 

°/ Mad €   Up   Ol' 

tó  3' 

>1     V- 

J   '.v  ..-.4 

*4t'  'jC- 

;    J 41";    • 4», 

4*.c   -4>" 

4*-; "0'.'-*' 

íT,.    O'^ 

•t  pr,   c-B3ln,',   LD .I"7,    i,; 

•>ittit»»>sriop   -¡.fii;, T.-.-r.t 
Grinding ar.d pj.^shing 
Minor carnet in,* 
Packing j/iii.t 

.06 
113 

-2S 
?7i 
14' 

LP      514 

e/      Ine•adingl 

d/      Including« 

Cutting ro >m   eq¿ipmen* 
Bigi n g, gì- i nd i nf md 
polishing (Not  face 
gr:fid in,;) 
"ilvcriní* equiprriunt  with 
oui year mata 

Electrica!  equipment 
Uli Bupply «yatem 
Mater supply syjta« 
Compressed air 
Workshops 
Laboratory 
Safety equipment 
Structural at*«! and inUmal 

10'. 

2V> 

191 601 

706 436 
¿ m 

26 974 
14 .'27 
31 748 

3 06? 
5 046 

.«li-   .>')-- 

^ -o- 

1oC ^ 

•.c .   4 

r' 
407 .'•J"' 

,r:4 :;j)- 

1 ^j 



- n 

e/    Including! 
tfr.rkehof, 

Additi mai 
devices 

|/     In-.luAiriK dofllgn and   r.r*ro  [<irts. 

mj    Including! 
Del iveri er,  mach.n^ry, 
equipment  and araras 
freight,   inaurar.;' 

and  inland trai., r -rt 
Custom lutila («rTuip- 
oent) 

y    Covering traeré*   of »enow-h i«,  teonni 

¿/    Including! 
Coraiimiomug 
Twining Libyans 
Transfer of icnow-iow 
and documenta 

]J    Including! 
Irection,  start-up and 
taka-over teats 
Transfer, know-how and 
docuaenta 

44 -:-.A 

242 yj: 

615  186 

2"6 900 

177  3C0 

k/    Oivll D«siff»/ftpawin«B/3u?ervi8ion - LD 64,74r 

y    Including! 
Iraotion machinery 1 906 576 
Htctrical 4^ 72T 

2 365 303 

er teats  ~¡í m/    iBcludinfl    «faction of deliveries,  start-up and tak*-;/er 
»la*t|   »l»o design of aain foundations and auxi! lury won^,     r , • i 

«/    tocludinfl    cuate**, duties and fees,  labour and materials   for civil 

mtk 
•/    Including o.i.f.  deliveries of structures,  roofs and walls and erection, 

tat iîJïnÎ^itio; ;f fondation* and auxiliary civtl «or«.   Including 
MtiMt« of deHveiy to Azisl»* 31)826 

•/   teeladiitft   f.o.». to C and ? 316,560 
• Caaé F to o.i.f. ^»S3^ 

•a.f. to AslsU 72,846 

4.4.    BMf irttrt'lf 

ill 

it I« art 

 ta« apalitr of tk« Ua/an p»w aateriala. 
I^Mtlsf «b ••*•» ta «É« flast «vi«r •oooitrtlo 
psjftt»U *• «ai fa* aWttrUU •»*!•• of tiby* ia tae first 
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