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i, .affossami 
1, Pre-feaslbility, foseibilily and project report rebudies 

are vital linke in the chtdn of investigations leading to a 

green-signal to prooeed with the detailed engineering and 

conmitmant of funds on a ¡sow »otellurgiçal project» or plant 

expansion.    The iscp9ne»es being incurred et this preparatory 

stag« are anali, but the investigations hav« a major effect on 

the futura »neceen of th« undertaking.    Numerous axaaples can 

be oitad of metallurgical projects - both In developing and 

in developed conœtriee - which have floundered because the 

feasibility step was junped or performed cursorily or undertaken 

by an inappropriate agency.    In a developing country, these 

investigations have aven greater significance due to the added 

handicaps of poorly-otivelopod infra-structure, paucity of funda 

and lack of skills* 

2* Th© consequences of inadequate pre-planning include 

subsequent difficulties with the quality and quantity of raw 

materials, »election of unsuitable équipaient and processes 

resulting in uncoapeti.t.ive production coate» investment greatly 

exceeding original estimatile and inordinate dolay in plant 

construction, inadäquat© «ttetrtion to external vetar, power, 

transportefcion and other iafra-structur« i teas, neglect of 

manpower development vit h consequent necessity of using teams 

of foreign oparetorft onïi :••» on. 

3. Quite «part fro« fb* esrjo-ia f'nann.'.pl coneioqtwncee on a 

developing nations sl«n<ier rt, scure o* of c lanjor project's 

failure to produco anticipated onsh receipts on  tlmu, «ucfc 

'white elephant.1 project« reine. ouubtF CïI th» who?.« rationale 

of developing baHa ir. du »«trie* -.o apeuré ad economic growth* 
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LU WQBK TO BB çnjgHB 
4. In thí) pre-i weÉrtaent study, followed by the feasibility 

study and tha project report, tho aain t-echr'cßl arid economic 

questions to bo sapwred ara broadly the same* with the accent on 

financial viability and choice of location and processes i*J the 

feasibility study, while greater conejdoxatlofi is given to the 

engineering, specification and construction aspects in the project 

report and the pre-engineering stage.    In the cese of s small 

projeot wher*» there are few uncertainties, a combined feasibility 

and detallad project study could be telescoped to «over the whole 

ground and lend direct to preparation of equipment, specifications 

for issuing tender».   Howmvor, on largo complax projects, such 

haste in the planning stage could cause delays and difficulties later. 

5. The aain topics covered in the feasibility study include 

the following i 

6. This requires firet a review of the present production, 

exports and Importe to arrive at net apt «rent consumption and a 

study of the existing pattern of demand by product categories end 

consuming sectors.   This investigation has to be done la the field 

by a teas of market analysts -und should cover the requirements, 

problems and expansion plans of the bulk of present consumers, 

through well-prepared questionnaires «nd interviews. The field 

survey data must be supplemented and cross-checked by disoussions 

with concerned government and industrial organizations. 

7. A long time series is needed of importo of tb« product 

being studied.    In the case of atee] products, confuoion is 

encountered in nomenclature as customs statistics are gen« rally 

trade oriented.    Further, d«v.* i.e noedod not. only on rolled steel 

producta but also on indirect Imports of steel in the form of 

machinery, components, «tc. 

8« Then projections have to be aac>ts of the probable rise In 

demand, by suitable (statistical technique».    For steel, the 

end-use approach has osen, found useful who re In future output 

targets are dt»t.imitad for all ßto^i consumiti^ products/sector* 

and multiplied Uy the at.ee! input 'norm' for each product.   The 
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total demand estimator must th«r. be chocked by alternative 

teohnlquee ami by comparison with other countïies, specially thoce 

in siali ar «ituationo, 

.9, The effect on demand of prl J© elasticity e& well sus that 

of matarle! substitut AOû %&/ be pl^nificant.   The poeaibilitiee 

of eanportinf, the product, directly or indirectly, »««da considera- 

tion, to arrive at tío total deaann (brokin dova by categories 

and sises) and the corresponding shortfalls.    Wev capacity caá only 

Met a certain est Ime ted a hare of the cavsgoryvlae shortfalls. 

InvastlestlonB of rw aatarlalg 

10. Baaed on the available data, the feasibility study aast 

aeke broad estimate» of the reserves of various rev material« 

required.   Th» reliability of data oa reserves needa to be 

seriously questioned and indevendently evaluated.   Problems of 

rev aaterial quality for alternative production proc—aaa have to 

be studied together nth posaibiJity of blending son« better 

quality iaported or* If required specially in th» Initial years 

of operation.   Siíitabie «chames are required to be prepared for 

lining the ore end delivering it to the plant aite,    Benefioiation 

and agglomeration processes need to be evaluated where required. 

11. An incisive investigation of rav mat« viale is perhaps the 

œoat Important study at the feasibility stag«.   It requires a 

tew ooasiating of geologist, nlQlng e:}fclne*rt a*ù mineral 

beneflciation technologist to evalúate the work already done, 

propose new linas of invaetlgations, and make preliminary 

astiaste« of the investment required in ainee» quarries» 

transportation systems, benefJoiation planta as well as of the 

cost of »ateríais at th» «lne-hoad una delivered at plant site. 

12. As raw ma -erial development bea long gestation periods, 

tho feasibility study auot outline tha further geological 

investigations ruquirsd, mi^icfe development arw other studies 

connected with delivering ore of arpropriate quality to the 

proposed plant« 

13. Locationtrl ÍHcbora lsalude U>e o^at of as&aabilng raw 

materials to alternative »it*« and cobverint finished product» 



4  - 

to eoasuaptioB centres, the OOJU IUVùIVìA in developing th* 

infra-etruotura, th« copt find $.v*dlability of powsr, water and 

transport tho sita condition« auch íIB topography, SMrvsoil 

oharacterietîee and alisal«, the cecial condition-j and availability 

of suitable labour and the problœas of enviroTimontal pollution. 

14,       The effect of th^ae en th«:" eapitaü  and o^aratinp, costs 

at thra© or four likely plant locations have to bo estimated. 

There ara other looaticcaJ  faeton? which cannot ba readily 

quantified auch as national policy to develop backward area« 

or strategic considerations.    Than there are personal or 

politioal preferences for one or the other location.   The 

conaultant's job is to ^ressnt tha advantages and disadvantage« 

objectively and perhaps list the sitso in ordat of ov&rall 

preference, leaving it to the authorities concerned to take the 

final decision, 

Petsndnatlon of plant oapacity/prodüct-mix 

.15,       Plant ai»« and product-mi* have to be fixed baaed upon 

the narket study, the optimum size of equipment and the share 

of the total demand that the proposed plant can be expected to 

take.   The iron and steol industry, when based on conventional 

blast furnaces and heavy primary alila, is markedly sensitive 

to the economies of sc:e?9.    However, recent development« such as 

direct redaction processe«, electric eaelting furnace, arc funsact 

staalaaking and continaooji casting have aade integrated steelworks 

of even amali capacity (esy, 200,000 tons/year and over) viable. 

Even so, costa will cone down »a the plant expands,   A view 

must be taken as to when the now products can be expected to 

enter the market and «he rate at which the demand will grow 

so that expansion can be planned rationally frow the beginning 

in a continuing aaamer. 

16.       Various procesa alternativas hsw to be evaluated within 

the frarnv-'irk oí raw materHip, power, naturel gae and other inputs available. 
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The «bolse of technology aval labi» 1» wide, «Ufa new procaacee 
challenging- th« old coavtmtional eyateas.   sat bov fast are 
•OB* of taeae Mv technique« go lug to r«aoh ©emaereial 

exploitation to «rntii their adoption in a developing country? 
Would It be wleer to at! ok initially to proven iwthoda, at toe 
•Mie time making full proviaion for the new prooeaeca la 
future?   What la the appropriate balance that mat be atruok 
between aopaietioated highspeed automated proceesing linea 
and more manageable manually oontrolled equipment?   Skilled, 
trained labour la acaro* la developing oountriee and no longer 
•cheap t.   Theae are acne «f tbe problema ID prooeaa eclectic© 
to which the planner? auet direct theaeelvee. 

IT.      auxiliary facilitlea and utility ayetema (power, water, 
gas, eoapreaeed air, etoì have to be studied. 

IB.       Plwmlrg the layout requirce apeolflo proviaion in 
•pace and drnalgn for rapid expanaion.   Depending upon the 
•aterra baa« and market potential, plant capacity could 
inoreaae nix or eight-fold in future.   Here again, ateel 
plant layout la becoming more compact aa the reatrainta 
impoeed by railway ayate»« are giving pjAoe to the flexibility 
of conveyors, read-bound vehicle*, and poeuaatio tranaport. 

1».       Iqually important ia the planning of faeilitiee outeide 
the plant norlneter, atioh aa townthip for »eraoanel, areaa 
for ancillary industrie», railway aarehalling yarda, «lag 
duape etc 

•Irtto^V» fflrW .nojts,t 
«0.      Thee« are generally preliminary coat figure« baaed on 
budgeting prices from equipment suppliers and preliminary 
designa for civil, structural and utility systems.   Provision 
ha» to b> nade for ap*r*fl, ocean and inland freight, training, 

oonmiaaioniag, cUenta adiainiatration durine coaetruction, 
dealgn and engineering and contingencies.    The foreign exchange 
component of the plant coat and the phaeing of oonatruotlon 
expendíturea have to b* »stimtcd. 



31.      Ât tho aarne tlaw, tha rtport au»t arrive at the total 
prejoot ooei, Inalodiog promotional expenaa», intereat during 
eon«truotio», içehni*»sl assistance and training, »tart-op and 
tafra-atrttoti*r» do?« lopMant«, 

33.       Managerial» taohnieai» auparviaory, «killed and 
unskilled «aapo>i«v asedad for plant operation and •Aintenaaoe 
ha« to bo determinai anà thought givan at thi* stag« itself 
to augaanting the available skill» by intanai?» training 
pxograane». 

83. Tha inputs of raw aaterlal, utilities, labour tad 
aupplie» and tha oorraapoading unit ooat» of these bava to b» 
estimated to arriva at tha works production ooat par toa «ad 
tha total annual aasttfacturiag expenses. 

84. If iron production in eleotrle saeltlag furaeoe» or 
ataal production in aro furaaoes la being eonsidered, tha 
eoftt and availability of eleotrle power beeoaes important 
and ooatrovoreial.   át tha feasibility stage, it la difficult 
to gat a daflnita power tariff, aa ao aaay factor» including 
national policy baootsa involved,   A way out i» to »how 
graphically tha effect on production ooat a and ovarall 
profitability of a whole rango of «ait power ooata. 

4**lartlnR fJ%woJ,»a .T^.M.USX« 
IS.      Tha fiaal atop i« tfc« financial analyst» to determine 
tha ovarall viability by the use of up-to-date project 
evaluation taohnlq««».   A m ¡or problaa i» tha e »timoting of 
probable »ailing prisa©.   Suitable   rata» bava to ba adoptad 
for «bori and loag-*tam oradlt, depreciation, amortisation, 
taxation ato. 

3*.      A rigorous financial analysis would includa the profit 
anc loas aim oasfc How »tateaeot» ovar tha Ufa of the project, 
aati^tiíía of breaJr-evan points and internal rata of ratura, 
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«COM« present vaina analyaU, pay br.ck pariod, savings la 
foreign axahange «ad smta of nUnva on foraign axobaaga. 

*f.       Dapsndin* on the structura cf ti» «amway and tí» 

•»tup» of tha proj*ct, sooial profitability oaloulatlana nay 
ba doalrabl». 

28.       Qoo vsdia?     Vharo does the- projet go fw» ter«? 

Th» feasibility stady should spall out tha notion 
raquirad on a ooaeartad front to that tb» varions nb-*tudl»s 
and investigations oould b» initiator szpsditiously, «ad 
pursusd asMrgaticAlOj. 

89.      Matallttrgical projoota partiattlarly in tha Iran aad 
ataal flaw bava oh» rao tsrist los whioh aak» th» feasibility 
axaroiaa son ornoial and ooaplaa. 

W.       Jirat, tha plant ia onjyj "* «HI »baorb a aliaabla 
atank of available roaonroaa.   Horaovw, aa noon aa tvo-tairds 
of projaot oost may ba In soaroa foreign «sobanda. 

n*      a~mA> th* ¿£S8S»SfJ&JftS*i «* <í«i*ant bara aad tha 
qoaatloa aluayo arinosi   should tb» plant sisa (and lavaste»»*) 
bs rtatrlotad to short-tsy» needs, often at hi#h production 
oasts, or shonld a bold»? «rie« bs takaa of futur» aeaaad 

(iaolnding possibility of »oaa experts to neighbouring ooantriaa) 
*nd optima-sited plant Installa* «van if SOM inveatasat 
raaains andar-utllisad for a defined parlod? 

M.      «*ird, tha ovisotlon of produotlea prosas« 1» eeavily 
|*w aajsrlsj^o^n^s^j and tbis require« oomprabaraif» geolsgioal 
lavastlgatlons to sstablish yrnlttj and reserves as nail as 
laboratory and pilot plant tests on representative eaaples to 
fix tb« proosas paraaatars.   It also oalla for alaing sense» and 
o**»l©psj»ot on larga soale.   While tbara should preferably ba 
»videao» of probable rsssrva« for 35 to 30 years of plait Hf* 
bafora a worthwhile faasibllity st ¿dy o*a ba «ad», ths actual 
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proving of raoarva» «au plica plant taata could b« inltiatad 

at this atinge and conti c/usd mora vigorously «han tba datailad 

projact «ttidtts are wa&srvay, 

SS.       finally, » »atalJurgloai pi A at naod« • îiigh ord«r of 

onaratlng and «ana^artal alcLU».   Whar* thasa cannot b« drawn 

froa a davalopad industrial baa», tha probi «atti of aanpovtr 

planning, ra^ruitaaat and tralalag naod to bs taoklad 

anargatío¿U.y fro« tb* raaslbllltjr «tag» itself, 

Hi wowiwmwm m %mm 
34.       Total taplaasntatlon of an indnatrlal projaot intolvaa 

tu» dlatlAot phatast 

1)   Projtot planning and avaluation 

li)   nfeginearlng, •pacification* and oonatruotion 

SS.       If tha projtit iNki flaaaeial aid, thara 1« « daalr» 

«a tha put of tha aid giving oountry to ti« projaet planning, 

•agiaaaring and aqulpnanc isuypljr Into one paakag«.   Thla ia 

hardly in tha intaraat of the raoipiant.   Apart fro» tha 

laaraasa ia projaet oost (8 to \H or «oral through tiad aid, 

thara ia tha Jtsadvantaga that tit» projaot planning and ohoioa 

of aquipaaat ara awr» tultad to what th* suppliar oan offar 

rathor than to ib« apaciflo nomi» of tu« uaralopiag country. 

Si,       It vould fcs boat for tha tfowntry ty 2xava it« own iadapon- 

dast consulting organisation to oarry cut ta* planning study. 

If in a spselal asotor tm requisita .«jtporianoa ie not available, 

than the fmaibilit? Aopox* Usk eoiJ.d bo contracted to an out e ida 

consultant »A« haa »pool île and reo«Bt axpariaao* of work in 
darsloplng countr; -»a 

3?.       ft*» oaaaot ov»r~«'v shawls» tfc^t the saiaotad agone/ should 

have lnd«r^ndanua ar" „¿¿activity, divorced t*m »estad Intarests, 

particularly in tha faa?lb«l«.ty ra;.*rt «t^-*.    Thar« ara «any 

«atal'Turgioiil "*v»j«<ivt ybar* oiretxiapi^tisJ, expeneiv** equipment 

¿for axMplo 9 aaaslve slai-bing sill vhlofc «ay act bo i«jjy 

utili«au *Vï » á#r*,ií/ or obélete VietTOiqne* fasrap-baned open« 
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heartha in foundries), or »aUtively untried f tow mo* (pre- 

reduction in kilos end. hoi. trmaivr *,o aaaltixg furnaces) ¡tat« 

been foi«*,i»d on imkn-jring -¿Hanta ty «culpuönt supplier». 

&»oi»Ue«d indigenous ImtatgUa 

3«.        I» *o»-3 d»?«lx»p3/¿g eountrle* the tvo phases - feasibility 

studies awl «ngineerlag - %r* 'Adertami by separate organisations, 

OB« attache perhapa to the Ministry of Planning and the other, 

sty» to the Mitiiwtsr of Xutaetry,   Whether «aparate agenoieu are 

uued or a alarle agency for i*e eetjp.le** rtage nf eonauitanoy 

servisse, depend« on the oiramatan««*, available peraennel at* 

personalities.   Moat of the technical ma ooonoaic disciplines 

required aro «öOMOR to both pbaeep au«? therefore there i* advantage 

In oorabining %k9m runoUon» in on* integrated organisation. 

39.       later, dtpsndJUkg upon the nv arterial eodouxent end Indus- 
trial aeturity oí fcb* ccoaory, additional inotitiïtea aay be created 

progreaaively in different field« » for aetallwgioal plants, 

petroleua, uator and power reeouro» developaant, cbemieal «ad 

petro-ohemicai».    there are obvious merit» in euoh specialisation, 
if • truly profeaeloml job A» to be dem*. 

4C.       MPTO laporte     ia the kiad af taohnicaX leaderahip that the 

awdy-eatabHahed design organisât 100 has.   A dynajelc technologist 

with confidane* ir» Missel! and in nia colle*gMs een do nore in a 

«hart period with i»Ci timAe theo, aav, a pera» who has no 

teelmology-orientetion and uto aleo lack vielen and ocurage.   A 

design Institute can have all vhe facilities ana appearanoe of 

efficiency, but will at«! remain a »shell» if the leaderahip la 
diffident. 

4i.       In the early atagea the neui- -iosnded design inatitute a*y 

«dventageonaly oooperai« with a eiaiiar ferais desi** ©r«atti*«tio» 

iß order to spasd-'ip the absoxpVlor oí «ttiultancy aitile.   Transfer 

of technology fro» the dotu« to the r*<iipisnt instituto can be 

effected by deautins select*-* «sotperie/*ed pereonnel to aaeiat on 

epeolfiî pj»Jects~lR~b*nd, «sodiai, ïM«J person**! for actual work 

with toe toeäal^al collaborer, îw*jvln£ apeoially-prepared 

doeuÄer.tfxtioiu *hioi: oar, theo o* **pende<ì to /or« * reaervoir oí 

beai* tt>Qhnl<inl «tana«*; e A>r fwturs work. 
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•42.       However, in such arrangements there ie also übo dangar 

that the expertise and per anme 1 available with tha donor are 

cot wholly in tune with tbu requiraiients of the recipient, «rid 

that indeed for political or »tfc^r reaceos a inarriflge is foroed 

which has little chance of developing into a noni thy relation- 

ship. 

45, There ia agaia the po*«iDillty that the recipient, 

through such an arroagoTner t, is rwidercr halpl^us and not 

allowed to tun* or: nseaningful on-the-job responsibilities. Conse- 

quently, when tbo next iinjor project wo*e along,  the recipient 

continues to have t<o dopend upon '¿ho doner.    Ibis need not be 

the ease.   Given th« proper encouragement from the top, even 

this kind of specialised expérience can be transferred within a 

period of three to five years,    This Is not to say that the "*«ipi«nt 

would then be wholly self-reliant - he would, however, hav* the 

confidence in future to take the pria* responsibility, supplemented 

by outside asoistance in a selective and limited »anner only. 

44,        lb acquire capability, whether It is in doeign work 

or In playing tennis, reading nenu&ls and at tending »workshops1 

helps, but there aro not substitute* for doing the job oneself ~ 

the first time with external assistance end the next few 

occasions with .liadted guidance, until the? Institute nas dere- 

loped the compétence and confidence to go it alone» 

Y, fflru-g ìmm 

46. Depending upon *he typo oil project, the duration of the 

feasibility study may be four mouths for a relatively straight«» 

forward unit to 12 mouths «¡id rc.->z\, il  e variety of location», 

raw material», proooanrK and othar probi ens aro to be covered. 

Ine correspondí:!*; inputs of profeeßional effort »ay very fron 

10 ínanHaonthfi to ovar 100 üAd-ronth??, uT tl.'r., as much aa 

half may bo spent in the field studies and the rest in home 

offices. 
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46. It I» obviously difficult to quantify the coot of mich 

etadiee but it would otarfcaialy be under 0.25* of th* coat for a 

lar*a project,    mio is ladead ft very «mall ooaroiteent but on« 

which would Imre far-raeoaing effect o* tbe future euooeae of 
th« project« 

47. ih© first atep ia to appoint & Project Manager for 

coordinating «ad expediting the various inveatigatione, aoae of 

which should prooeed «onourentiy wni.le othare muet wait for 

the input tros, the preceding study,    an intex-disclplinary 

approach ia icvolvad with the teem covering the coaplet« range 

of engineering dieciplli¿«g « geologico! ano ial¡;ing, prooeae 

engineering, ci ri V»truc turai, electrical, instrumentation, 

•aWiala handling, transportation, water, power and utility 

ayat«*a, construction, waapovw planning au« economice. 

4«,       It say aot be poaslble to keep eoua apeeiaiiate (eg th« market 

r««earch t«am) fully loaded the year round; therefore auch paraomel 

o*n be 'borrowed» for apecifio aaeifnswnta, or ahould be capable 

of undertaking other typee of atudiea whan needed. 

49.       On a typical atudy of » email mv iron and steel complex 

in a developing oouotry (600000 t/yj, icvaataaent about | 200 

•illlon), the following n»inin<uw inputs in various dieoiplinea nay 
be required. 

Üftlor diaolDlinea - 
Civil/   20.ee/ 

lechio- äixrau/   Mech/ 
Ifgllt   Çpna.t     Util 

aan-nonthe 

G«0l/ 
Mining 

Beonomlat/ 
Financial 

^ 

1« 

2. 

Demand, capa- 
city product- 
»iX 

Saw »ateríais 5 
4 1 

1 

1 8 

1 
14 

10 
5« Location - 2 2 2 5 9 
4. 

6. 

Production and 
auxiliary 
facilities, 
layout 
Oapital 003fc 

1 7 
Z 2 •> 

1 
1 

15 

7 
8. Manpower, riro- 

dnction coats Ä 6 1 X 1 8 
7. Fin/moia! 

analysis» 
total 6 10 JL 

JÌ Jl 
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- k tea. of about 1* prcft-i«* »—^ •"» b' "*• 

1 . U period of W;rr; ^SS. 

toalk of the wrk-load fails on followed 
. «.•.*! rolli»« «UU »d °«xer procesa,    **• l» " i„ iron, .*•! rolling «u ^ ^ t#ohno_ 

* the labial economiet «ho «y «11 b 
logiet Mil« with project eTa^Uon, «rk»t reM-r 

teoh&iqu*** 

/..   .12   s .bo«) the bulk of the vork (eey three- 
„1..UOO dt«. 1,«. »*•"' ott„ „p6,te of 
fourthl) wuld be done 1» U» »•"•    OT • . 

^K» data collected in a .bort «•" »*»• 

4«.«• of the ta* foroe for the a*i*r wold 
U. *«•"""*-?* ^ Wo,.ot «^r 1. like th. 
be «^d» » in ft**. I-    »      ^ M4 

„»4,0t« of a ./«phony «*-**•      > *" „^ „a 
^ the different «i— 1» *-£• «   ^      *, ^^ 

, ....   .nâ the confidence In «bien ne u »•"• "» „perlene., «A *• o of ^ ^„^ 
„olà ham en Important elfeot on <•» 

"""^ „, Mork in . tTpieal i«.l»lllty .tody U M.       A. Mouence of «rk In . w 
.. .*.  «t«rk <W«ur. 8).   » preparatory p«ioo oi 

enow 1» the uetaork vw „.„„,„. ««„tloinnrlee, 

*. uek ahead,   ïor the n«t three -nth. or » «to« 1 

„^ „„ to the field. -« whloh ». ^^TUH-I- 

«iU. «amble vould be .«die*, the -**j^    ^ 
u 4 • .^«us with iúalr» oonsuaerB/lÄportara oí o 

.ata* tnron.h »Ur* »^ ^ ^.^ ^.lon. tf 

.,, th. alterne*« «*~• of *. „unt-. 
vita rarloo. agonoles dealing with an UP 

requireneut etc. 
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54. A probi« encountered dialog tua finid stuoies it that of 

language. Tho consultants teta should preferably have personnel 

who kuov the local languftgi - or have sacU pöraonaal seconded to 
then by th« client. 

55. The leek of b»eic¡ economia data l* auothe? major difficulty. 

Definitions of «toro indie*«tore ara widely different or th« tin« 

•arias may be interrupted by a m/iaod «wthod of calculation 

after a a«« politicai regia« h«a taken over«   The necessity of 

checking and oroso-oheoking datu oannot be over-aaphasieed. 

56. Th-* next phase of work would be In the hoae office»,    á 

brief return to th* field bay be wad«, if ueoeaeSTy, for data that 

nay have been missed or for eàecldng »sin conclusions.    In thia 

period of intensive study, tho aaln alternatives on plant sise, 

produet-alx, production prooeae, construction phasing are 

vigorously analysed and their oost indications estimated.   On 

this basis, the optieua pltnt paraaaters are evolved,   the 

•elected alternatives arc then elf bo rated, preliminary designs 

and drawings prepared for «»tiaating q'iantitiee and costs. 

57. It ir. obviously «ssential <¡o kaep aU assumptions, 

process calculation« and cost eatlaa^ns in the fora of oonplete 

working papers, fro« which tho text -mei appendices of the 

feaoibility report would eaergo.    Good engineers ar© not 

necessarily good at preparing concise and readable reports 

and the Job of report-writing, editing and i-aproduotion oan 
be very time-consuming. 

58. Generally it, is » good idea te di «ens 6 the feasibility 

study in draft- for» with the authorities concerned to get their 

oomnenta on the conceptual asytn ts and to cheek out the aaeuaptions 

•fide.   While these ooawant« «houiû be given full consideration, 

the final resr-onsibii.lt? fo~ obj etiti/H, techniwl reooawandfttione 

on the project is thtt of th« consultant. 
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59.  is mentioned earlier, the feasibility report 1» only 

the beginning of a eeriee of investigations on which farther 

notion required ha« been outlined. The critioel path in the 

subséquent iaplewentation programme soi the ageooles to be 

Involved suet be clearly iapressed opon the client, in order 

that the volume of the feasibility report, resplendent ia 

Its leather binding, do sat find an honoured and final 

resting place on the oliente ' book~shelf • 
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