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I. tí Ü M M A H Y 

There is a pressing need for est- 
ablishing fertiliser industries in devel- 
oping countries.     During the last decade 
the plant capacities have gone up«    The 
investment cost of fertiliser plants have 
friso »hot up unprecedently due to several 
influences.    This situation calls for a 
thorough examination of every step in its 
execution, so that the huge amount of ca- 
pital outlay involved in the project shall 
be wisely spent ensuring safety of the good 
return on capital,  satisfactory execution 
and speedy completion of the project. 

rtith the above objective the paper 
examines certain important aspects in the 
implementation of a fertiliser project, 
like, capital structure, feasibility study, 
project specification, bidding and evalua- 
ción, project delays etc. with a view to 
locate areas of cost reduction. 

II.    INTRODUCTION 

The period after 1963 witnessed a major breakthrough 
in fertiliser technologies and consequent enhancement in 
plant sizes.    Large size  single stream plants, using sim- 
plified design, large size vessels, sophisticated machinery 
and instrumentation cane into existence.    Por example the 
installed capacities of modern Ammonia plants are 600 ££, 
900 TE,  1350 T¿ and I5OO TK of ammonia per day. 

In step with the above changes in technology, the 
capital involved in establishing fertiliser plants also 
grew by leaps and bounds.    Added to this,  the world infla- 
tionary trends, rising cost of labour and materials, inc- 
reased transportation costs, appretiated land costs, upward 
trend in taxes and duties levied by governments for imported 
materials and raw materials, sales, capital expenditures etc., 
contributed in no snail measure in boosting up capital cost 
of fertiliser plants and making it unpredictable regarding 
price rise pattern.    Influence of all the above factors re- 
sulted in the prohibitively hi¿h cost of fertilisers in de- 
veloping countries, at a time, waen the world is confronted 
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with the pressing problem of acute shortage of food. In 
the ebove circumstances, expansion of fertiliser industry 
and means of reducing the associated cost of fertiliser 
plants are of paramount importance to the developing cou- 
ntries. This paper is an attempt at assistance in this 
regard. 

III. COST RIùE IN PJöHTILIJüR i'LANTÖ LJINCû 1970 
ANI) IWFLUJìHCA UN 1NFHAO¡?í*UCTUR¿. 

(a) The cost indices listed below, roughly arrived 
at by compiline the data in two separate cases, shçw the 
trend of price rise since 1970. The cost of an ammonia 
plant installed in 1970 is shown as 100. 

Post indices - Ammonia plants 

Year Case A Case B 

1970 100 100 

1973 124 — 

1975 161.5 173 

1976 169.5 200 

1980 •200 •2^0 

•Anti cipated cost  Capproxira ate). 

On the basis of the above indices shown under Case A, 
approximate cost of an ammonia plant installed in 1977 for 
various feed stocks and sizes is shown along; with the corr- 
esponding cost in 1970, in order to have a factual apprec- 
iation of the capital involved and its variation. 

exclusions 

1. 
2. 
3. 
4. 
5. 
6. 

Boiler feed water treatment 
Jteam Boilers 
Cooling towers 
Instru ent and plant air supply 
Transformer station 
¿roduct storage 
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7« Mobil« equipment 
8« Sparta 

(b)    Along with Ammonia plant capital cost ris», 
significant rise has been experienced in fhosphatic fer- 
tiliser plants also.    The following table illustrates 
the aboye point. 

Cost Indices - Phosphatic fertiliser plants. 

Year Indices 

1970 100.00 

1975 132.70 

1977 147.00 

1980 •175-00 

«Anticipated 

(c)      The installed cost of Ammonia plant varies 
according to the feed stock used for the processes because 
of the different process technology adopted for each feed 
stock.    The following indices illustrate this point. Cost 
index for an Ammonia plant with natural ¿as as feed stock 
is taken as 100. 

Feed stocks 
(All sises & years) 

Indices Kemarks 

Natural Gas 

Naphtha 

Fuel oil 

Coal 

100     Cost of battery limit 
plant. 

110 " 

150 

180 Doesn't include coal 
handling. 
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v L ? iriüiiíilled cost of an Ammonia plant 

hn Jv^Vî^ aize of the Plcmt increases according 
ï£ Ï !ufollowine approximate indices.    It is assumed 

Hint capacities Indices 
(All years) 

1000 MT/J)ay • • • 100 

1350 MP/Day • • • 125 

1800 MT/Day • • • 165 

(e)    For establishing primary fertilise- Vanta 
-  reliable and well developed infra, tríe Cure is require! ' 
;as mciuaes  transportation,  power and water,  skilled 
abour,  generai service  facility, avail nbUit*   of land 
danTaXÏ^ pri2?8 eÌ"C-     ^nco'instalicd cost of «£ laht and its continued economic operation is very sen- 
ít isen«¡Lní•SeS Cr f^ermptions in tl.e above  factors, 
.„A LneeJ1S?a.T!o emphasise  on its stability,  reliability 
and dependability.    In developing countries,  fluctuation« 
*re very often influsncad by govemaontaí policies! 

• ,<«.      ,     x£. tonerai,  industries havinc a high materia"1 

tna»¿i 1CÍ «SFV^S**'  lOBins in character are located 
XvlnfVÎ^Ï*1-^^61  SOUrces rà"«M industries ¿«vin^ a low material in-lex and which ara not weirht losirv- 
are,  toan appreciable decree,  located nía? the  ìrea lì      u 

^nsuartion.    binary fertiliser planto belong to  the former 
>     ^uL^Xte ?;condary Producers like bulk blcnuerl e?cT! 

"î mfi n  ed ln  thJ,laî*er.    Naphtha consuming fertiliser 
prints are {.anerally located at port or refine  y sites for 
•icnieving tnj same objective. renne, y sites for 

K.t-m.p  -,- Jn developing countries,  in view or the essential 
ifSLu^   a? t^h?«ri,e',',-aSSi^antfe frora •" Government 
iii-iS^i» uïïÎU ble í0r lmProvinS railway and port faci- 
ÎiS ÎSCSAÏ ÏÎ U? r0ad cransP°rt.    .Vherever possible plants 
-re located at p^ces where the same railway wagons    used 
•Z-"TllyT^tmaterie}n t0 h&rbour for e^porf a?¿ Sade" i/ttxlablo at concessional  rates for distribution of ?mr+i 

:ortïïî,SÎ,th#ip Way b!Ck-     87 fixin^ ooa'umer prices of 

KoTSïSSSSfhaa t0 transport hi3 p-duc3r?veVuIdSír 
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Though,  generally, public power is made ava- 
ilable by government agencies,  in certain locations it 
may be preferable to nave the plant totally independent 
of outside power due to reasons of lower energy cost and 
greater reliability.    Jrower plants also can be integrated 
with process, using extracted steam after power recovery 
as process steam and/or steam for driving process mach- 
inery.    Though ammonia plant can be designed with no power 
requirements practically,  usuali/ about GOO K.; per tonnet 
of aïoiûonia nade is expended in driving some essential and 
standby machinery,    ¿team driven machinery should be pre- 
ferred to electrically driven machinery, if found cheaper, 
since in the writer's experience machinery using by-product 
steam are ev¿ually if not more reliable. 

without adequate supply or water for process, 
cooling requirements,  power and other purposes, primary 
fertiliser plants can neither be conceived nor operated« 
About 380 MT of circulating cooling water per tonne of 
ammonia made is a normal figure.    Developing sweat water 
sources itself is a capital intensive project.    Generally 
governments assist in meeting water requirements by making 
public water systems cata? to the needs of the plants.  In 
places where such facilities are not available, alternate 
method» like usine sea water for cooling,  air cooling etc., 
will have to be resorted to,  which of course will involve 
additional investment cost to1the project. 

Land costs,  especially near bi¿ cities,  have 
skyrocketed in recent times.    Now due to fear of pollution 
or perhaps the governmental desire to develop rural areas 
tlwre  is already a tendency to locate big factories in      ' 
such places.    In cases like this land cost will appre- 
ciably come down.    In either case,  government assistance 
is generally available  in view of the essential nature of 
industry,  for acquiring land at normal prices and mäkln« 
lv, available for the factory.    Phis assistance helps in 
reducing capital cost of the plant. 

i   u *.      Iri a develoPilib country like India,  skilled 
•Ubour for setting up and operating factories are gen- 
erally available at most locations,     wherever such faci- 
lities are not available people can be trained to the 
required standards without excessive expenditure.  Gov- 
ernment also provides assistance in making general ser- 
vices uvailable at no cost to the project. 

From the point of view of reduced capital 
outlay of a project the  ideal location for setting up 
a fertiliser project will be one which is already served 
by railways,  highways,   water canal systems and good 
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harbour faoilitiea BO that transport of raw material« M 
well aa finished produota oun be made by any of the above 
mode«. Cost of the services and facilities required for 
tue plant can be nearly halved by locatine the planta at 
such plaoea when compared to aetting up a grasa root« 
plant at ft different location, laven working capital can 
?»/ÎÎ!î< ??«.?* t5treii,1èk51y t0 be wel1 organised market, 
ing faoilitiea for finished producta at such location«. 

IV. CAilTAL ÜTRUCTUHE - PiáHTILí..iJSH PLANT 

* ^,4 Ine vital componente of capital structure of a 
fertiliser plant include erected coat of plant«, coat of 
aervices and faoilitiea, ooat of land and its develop- 
ment and working capital. •»•*wi>- 

Plant corta; Coat of plant and allied equipment 
under review include ita F.O.P/F.O.R cost plus tranait 
insurance and freight. Customs duty for imported coa- 
ponente varies from country to country and for develop- 
ing countries it has varied from 27fr  on c.i.f. coat to 
¿o, during the laat deoade. The other important costi- 
tuente which come under plant oosta are license fees. 
engineering und procurement (Annexure^A). 

¿erylcee and faoilitiea: This is also a major 
component of une coat structure and it includes coat of 
water, power, services, transport, office equipment« and 
furniture and miscellaneous expenaea covering preliminary 
oxpenaes of the project, pre-operative expenses, intareet 
charges during construction, contingencies etc.(Annexura-A). 

Cost of land and its development: Inveatment 
under this head conciata oí  coat of land" where plant la 
located as well aa the land for building factory1• 
tovmehip. C< at of development of above lund, building 
roads, construction of dwelling houses, shopping cantra 
and other amenities to employées come under this head 
lAnnexure - A). 

. , . Working cauifali Cost of inventories, like raw 
•atyrialj/fueToii; producta etc., for a reasonable 
period of time fall in this category, other componente 
of working capital include coat of operatine supplia«. 
spares etc., aa wall ua gooda in process (Annexura-A). 

(J  Modern fertiliser plants are cupitul intenaiva. 
Considerable «tudy and analyaia are needed to find th« 
best way of providing the required fixed and working 
capital in order that they are kept to a minimum and the 

m 
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greatest possible returns on the total   investment  is 
obtained.     If the project  is augmented by a realistic 
and v.ell presented feasibiliuy study,   which also indi- 
cates a favourable profit margin after taxes, there will 
be different  sources through vvnich capital funds may be 
obtained.     However,  financial problems might still arise, 
owin^ to currency restrictions, doubts regarding security 
of capital  e rnin¿s etc.     In dev>3opine countries  ßuaraiitee 
from governmental agencies help3 in overcoming auch diff- 
iculties. 

A practical way of aurnuuitin^;  foreign exchange 
limitations  as well as raising of large funds is  to 
borrow money from one or more of the  international lend- 
ing agencies or banks specialising in these services like 
International Finance Corporation, The International Bank 
for reconstrucción and development also known as  »vorld 
Bank,  International Development Association Agency for 
International Development etc.    several countries have 
also set up development corporations  to encourage  invest- 
ment in the country through the provision of lone  term 
loans and equity participation.     In India,  Industrial 
Finance Corporation and Industrial Credit and Investment 
Corporation of India are two uuch organisations.     For 
financing a fertiliser project a normal practice is to 
adopt a debt-equity of the ratio 2:1   in the total  capital 
outlay.    At times, certain developed countries also offer 
suppliers'   credit on favourable terms,   which will help  in 
securing foreign exchange and imported equipments. 

Tabulations listed as Annexure - A to this paper 
include detailed analysis of capital  structure showing 
approximate percentage cost of each item on total capital 
outlay for an Ammonia - Urea facility.    The statement 
showing production cost of Ammonia also illustrates how 
fixed and variable cost influences cost of tne product. 

The  ¿statement listed a^ Annexure - D includes 
breakdown of investment cost for an Ammonia/urea facility 
constructed on the basis of a turn-key contract.     Cost 
¿iven for individual items are,   as percentages of the 
total investment,  so that  it will give  an overall  appre- 
ciation of the work involved,    it may also throw some 
light on where reduction in cost can  be attempted and is 
worthwhile.     Percentages given are approximate and in 
some cases  they are estimated. 

V.     JWAòIiìILlTY ¿ÎUDY - CliCICn Ü*1 LüCHTION 

However inspired the conception of a fertiliser 
plant may be, to ensure beyond a shadow of doubt that the 
huge amount of capital outlay involved suall be wisely 

* 
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spent, it is imperative to justify it, as regards to 

UIJ3'  ^S needs» »aterial availability, location, 
sales, marketm¿, distribution and the envisaged finan- 
cial return.  This calls for a thorough feasibility stûdv 
which must be absolutely objective and impartial as well* 
as ^curate in its finding and recommendations! laïîÎîe 
ÎS+^SïS1*'?V0831?le b0^len*cks or a tendency to under- 
rate financial requirements or to overestimate potential 
is!; «^ resultant profit nay lead to disasïrouTsuïa- 
tions in tue future. Hence, a thorou-hly competent and 
objective study t¿am with clear ideas°aKuS ?h¡ Sope? 
depth, purpose and time schedules for the work to bè un- 
teci? 1S a prere-uisite for ensuring success of the 

l!hen.fer^i^iser Projects are contemplated by 
government autnorities, either independently or in con- 
sanction wita privates investors, valuable assistance 
can also be rendered by industriel specialists in matìtet- 
oif' J^PP11^». financing, agronomy, fertiliser statics 
and other pertinent fields. 

=••*« 0 
It:-is tne normul Practice to choose, as the first 

^im!^ region or even a country on the basis of fertiliser 
demand, raw material availability, shipping facilities 
í:n!SC1?G *nd a&rketinG provisions and then select a site 
on the basis of more tangible factors like soil character- 
istics, process water, power, local labour, transport? 
infrastructure and so on. p "• 

M»*« 0        
T^f f9asiDility reports nust include among other 

thinus, capital structure, financial and economic analysis 
cash flow and profitability statements. Ànnexure -B shows 
projecír6 ° a flnancial '^nd economic analysis of the 

The demand for fertilisers in the region have 
ÎnH M^°rkedK0Uî 0n fche b"is of "¿^cultural land availa* 
SÍJ?! P?r 5ectaren^ed of fertilisers in those regions? 
details of whicn will normally be available in ¿overwS 
agricultural establishments. ..hile selectinG the llnell 
although advantage of modem process and improved tech£o!o«y 
ììJt^^l^r -d°Pti0" of untried new process, equip- 
ments and methods should be avoided for projects in devS- 
ì?ab?^?v^rrìeS in tno interest of dependability and re- xiaoiiity of tne crocese. pmi «vai  wv.*  -—i...^. __,_.. product pattern 

•ind exhaustive 
liaoiiity of tne process employed. The 
is to be accepted only after a complete 
agronomic survey. 

•">» «h-_.,&£$S^.$2Lte_con¡ilc>erea.  in location sele^^n: 
iS! îb^ctlve °f Prop«*4 ¿election ol site is to curtail" 
the delivery price of the fertiliser produced. Failure 
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tö  select on optimum location will  usually result in 
aggravated coatti,  which, no auount of coüiu¡orcial or tech- 
nical ekill  will be able to nullify. 

Kolafcionship between major economic factors and 
opciiauifl location of a plant  lius to be  established on the 
basis of theoretical analysis us woll  as a practical study 
baaed on check liste and detailed field work mea t to erose 
oheok each other.    In the search Tur ar. optixum plant lo£ 
oation, theoretical analysis tends to  become less genera- 
lised and more specific,    oimultaneously computer techni- 
^ueu have advanced so much that ic pern.its numerous input 

•» ari able c to  be handled more easily  than it was possible 
a i'e« years  back. 

Primary fertiliser plant location Ì3 strongly inf- 
luenced by the raw material avai] ability factor because 
if.  »-ho v.-aight losing nature of moat processss in this 
oatofto.vy and the relatively high transportation costs. 
T'.p.v àwvtariel availability thuo playE  a ma.-Jor role in the 
r*'Xc.cbion of on optimum site, either directly in the case 
jí  « plant adjacent to the source of material or indirectly 
X' ^-hoooins  a location linked by sea transport,  if in a 
'.v r oil place.    To prevent transportation cost from becom- 
ing prohibitive phosphate minerais aro invariably upgraded 
¿i; tho minea bafors uee.    Petroleum products sush as naphtha 
and rafinory gas aleo act OB location-influencing factors 
for? Ai.-ir.cnia plants, which are often built near a refinery 
rv? a por fi capable  of handling bulk shipments. 

l'utiliser plants are,  in most  casca,  sensitive 
•;o fie  transportation factor,   especially recording raw 
¡satoriaj. nupplies and to a lesser exrent  to the  delivered 
''/'ri o ' products to distributors.  Thus,  experience in 
courir ,3 tho  lowynt transportation co<*t, improvements in 
U
AI1K shipping ard  cargo handling are no less important 

t'.au sid.13   ir  production and developments in process 
technology.      .ranges in overseas    nd  inland tran portation 
ruteo can ahevtcer the economic vi-bility  :" :x plant location. 
I'heiofcr:),   it becomes imperative  for  fertiliser producers 
to  reduce arid st. bilioe   tr ai-voi'tation cost variables to 
tiro greatost  possible dogree,   by making appropriate agree- 
,.i:mrp with suppliers and shippers and by being continually 
on the look out for new ways  of reducing ciiarges. 

Transportation  factors regarding finished ^oods 
^:<* also of  considerable significance  in determining the 
jpl^.muiii location of a primary fertiliser plant unless 
I,.eight equalisation is predominant  in the market area, 

'.'.']:•" influence cf low delivered cost  to the consumers,  on 
V\e part of  competitors, makes it imperative to solect a 
1 j.:-tien which permits minimum cost deliveries with addi- 
t.:U ral  emphasis on reliability and efficiency.    Availability 
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S£ ;ìterna*e transportation eg., road und or rail, barm 
SïJïS C0B,Peïine rai* ^ads etc! are very advantageous*^ 
ÎSîerï!n8POr   C08t reduction <«<* asaured delivery "Son- 

AM~AA*      
Availabili*y of power is not a major factor in 

tliìt JJirn thl }ocation °r a Primary fEtiliaer plîït, 
îi?S!r «ÜÍ^'Í0?*01110? 6enerati.i6 unit driven by atean    ' 
îîAîi2P rately or inteerated with the proceaí can be 

in^iiiMA4«       f^ availability of water ie a key factor in 
•ÍÍS?°Íns £Iant lo?a*ions considerable flexibility «Sets 
regarding water requirements.    If not present at preferred 
ïiîîfcÎ*«;"1 UflïaHy * 4rawn in via Pipolinea,  prS32fit existe or can be located in the region.    In man£ looationa 
«fîîï Can SS0 * <**ained by sinking wells atLpro^SS 
fì iÍfdín„í5e vicinity of niant,     When fresh water ÏSSS 
is inadequate, sea water, if available, is often used for 
a^aîL1^0!?-    A"ern£tively air cooleS S2r«^n¿5£i are also aometimea inatalled. »AWU«^« 

h—4. onA ïhen 80lid ?r li(luid fuelo are used for feed stock. 
ï!aï ÏSd 0ner6y retirements in Ammonia plants,  location 
SSS^L!??*0* °f.fUal permit8 »PPWoiablt 8avin6s in 
îey22StfîÎon

4,?°ïti#    "htn 8Uch fueli ar« to ba tranapor- 
ÎSÎ 2*p ì0ns dietan«« tney are normally brouGht in by 

ÏÎÎÎÎJi      d or
J
rail»    Fu«l requirements therefore, do not 

normally exercise any influence in site selection. 

«Hä«-<«„ *.i?aaî9 di\ip0l,Äl oan ^ another major factor in 
Sillín S î£* looatìon of a primary fertiliser plant, ee- 
SS2ÎÎÎ LÎ?°8Î Producins Pû°*P«ates.    wet proceea pnoa- 
SÏSïnÎ   °íd 2la?ta 8eQ«I,**e eubstantial volumes of waste 
SKh*^Lof ï?e oM?r of a tonne8 P«r *« of rock Sied which create a disposal prolleras,  especially in bullt un 
industrial areaa.   Similarly the disposal of acidic efL 
£ïït!„?°5taîldairç flP«id*a »«y not be permuied? Fu¡¡. 
nï îufA"?1C ac*d» ní*?i° acid and phosïcid plañía MJ 
«? .S^aeCî *S rì6ld local bylawa-     -tïcks from prill toWer 
SLS?   ft^SS ^ t0 be d«-^sted before let into at£oï? 
ÏÎiïlL ZÌÌ *£? ûbove Potential pollution problems nece- 
esitate selection of appropriate plant site. 

«o«.4Ho.»J?ap2't'al coaS» and operating expenses may be 
iS ïiîïïSÏ17 increaMd by adverse site conditions, which 
¿S.ï£ ÎÏLïf8*8 ml ?omPel the selection of more favo- 
ïïmbHÎ^?Satio!?8\ "ador actors to be checked include 
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before a final decision is arrived at regarding the sit«. 

The problems encountered in plant construction 
??^,?ft??J

8evere*    They include transportation and site 
difficulties, weather hazards and labour recruitment. 
However,  these are mattere which an experienced contr- 
actor can easily overcome.   Locating a plant at a place 
where good infrastructure is already available will re- 
duce the coi ';    for services and facilities by i early 4-5 
per cent• 

T.-.ere are other equally important  factors which 
have major influence  on plant location in terms of capital 
investment and profit protection.    These are political, 
corporate and other  factors like taxation etc.    A pre- 
requisite  for establishing a large fertiliser plant 
overseas is a stable  political  situation,   free from 
threats of revolution,  devaluation,  expropriation etc. 
Insurance  acainst auch ¡.osaibilities can be  obtained only 
from government agencies.    Relation between the respective 
countries  in which raw material  suppliers,  processors, con- 
sumers and plant owners are stationed is also  an important 
aspect. 

Another significant factor on plant  location is 
taxation,   which may  be  applied to  raw material  supplies, 
capital  expenditures,   earnings and sales etc.     The modest 
rate of return generated by many fertiliser operations 
can be reduced to unreasonable proportions by the numerous 
taxes levied by certain countries and states.    Hence every 
possible effect of taxation for several alternate locations 
should be  anticipated,  studied and compared by experts in 
taxation lows and checked by government authorities prior 
to making £   final  decision on location. 

Some countries  stipulate  or restrict participation 
of foreign capital  to  less than 50 per cent,  majority hold- 
ing bemt; retained by local public,  private  or government 
interest. 

It's evident  from the above  that  influence and 
effect of fundamental corporate,   fiscal and financial con- 
siderations on plant  location can be even more  decisive 
than cowplaiance with econo ;ic theory or site  requirement» 
Therefore,  a thorough study of these items  for different 
possible  locations by experts on this subject  is unavoi- 
dable before irrevocable decisions regarding site selection 
are made* 

VI.    COMPHXIïûKJIVE AND CL4UI BID ¿l^cma/TIONS 

,  Having established through feasibility study that 
the project is viable  economically and that  the government. 
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owner and the lending institutions are fully confident 
about the success of the project, the next important 
step is to prepare a clear, precise and comprehensive 
specification for the plant explaining clearly how it 
should be built. This is the initial step in the pre- 
paration for nviting tenders. Building a large fer- 
tiliser complex is a specialised business and hence in 
the preparation of the above documents, experts speci- 
alised in this field should be .Made to participate. 
Kany of the difficulties encountered in the construct- 
ion of a fertiliser project can be eliminated or at 
least minimised, if one can secure the services of a 
reliable contractor and he can be made to enter into a 
good contract, the implications of which are understood 
both by the owner and the contractor, for achieving the 
above objective a clear and precise project specifica- 
tion is a prerequisite. 

There are various ways of preparing these spe- 
cifications,  .»natever way is finally adopted, it should 
describe the type of plant required, its capacity, the 
details of products, the infrastructure requirements, 
the nature of raw materials, safety standards during 
construction, the provision of spares, the nature or 
guarantees required on raw materials ani efficiencies, 
climatic donditions, the site,- availability of utilities, 
general requirements etc. 

On the basis of the above, project specifications 
can be divided .into two uajor heads namely, fi1) techni- 
cal specifications and (2) commercial specifications. 
The technical specifications should describe the scope 
of the factory, design basis including site conditions, 
climatic data, raw materials and utility conditions for 
the factory, basis of engineering, spare parts lists, 
process performance of each unit etc. 

similarly the commercial specifications should 
include amon^ others, test and inspection of contract 
equipments, spare parts, commissioning, trial and guar- 
antee test runs of factory, performance guarantee, pro- 
curement and delivery, training of owner's staff, general 
and comprehensive insurance, equipment guarantee, liqui- 
dated damages for non-performance yuaranteea, delay, taxes 
and duties, Force majeure, supervision of erection, patent 
rights etc. etc. 

Technical opecii'ications 

This should comprise of 
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(A)    Scope of thy  factory:    òcope of the factory 
should olearly explain the following: 

(*)    The main manufatturing plants to be put 
up, their daily production capacities, 
feed stock to be used and the process 
to be adopted. 

(2)    Utility facilities required for the 
flexible operation of the whole factory 
consisting of: 

(a) main sub station,  power and steam 
generation and emergency power 
generation facilities. 

(b) cooling water facility consisting 
of cooling: towers and chemical 
treutment, 

(e)    water  treatment facility 

(d) inert gas generation facility if 
necessary. 

(e) dehumidified air generation facility« 

(f) yard piping 
(g) raw water veservoir. 

(3) otorage,  handling and transportation 
facilities required like: 

(a) raw material storage and transpor- 
tation. 

(b) intermediate storage and transpor- 
tation like ammonia and phoaacid 
storage. 

(c) product storage,  bagging and trans- 
portation. 

(4) Auxilliary facilities normally consist- 
ing of: 

(a) administration office,  factory 
office, general laboratory,  canteen 
and change-room facilities,  maint, 
shop, gate house, store house, 
garage and fire house etc. 

(b) maintenance shop equipment 
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(o)    general laboratory equipment 

(d) affluent water treatment 

(e) road«, leverage and fenoing 

(f) intercommunication system 

(g) drinking water, safety equipments, 
sanitation Cysten. 

(h) fire fighting facility 

(i) training equipment and proceee 
simulation. 

nnnA44.4 W    Peeign basi«! Tide should enumerate the 
conditions to be roiiowea for designing and constructing 
the faotory and should oonsist of sections detailing (1) 
(2) raw material and utility conditions for factory and 
finally (3) basis of engineering. 

Site condition 

i,». *« K. *1*clinatic Qgndition; lerformanoe guarantee 
has to be achieved regardless of olimatio condition, 

(a) material stratum ground underlay«* 
upto 10 M below ground level 

(b) ground water level 

(c) seismic coefficient 

(d) site levelling—site has to be 
cleared and levelled in preparation 
for commencement of civil works. 

(e) available authentic data on soil 
bearing, spot levels, contour maps, 
meterological data etc. 

oin.. i^îiJ^i!^Sa9^?.fô.fgî4ni8nttg!IIi!Satîlff'1- 
to plant site from harbour or rail road p oint, investiga- 
tion in this regard have to be done in advanoe. atrenitüsning 
or roads, bridges, wharf etc. have to be completed wherever 
necessary• 

capacity, product quality, raw material and utility re- 
quirement of each plant, will depend upon the specification 
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of raw materials and utilities.    Hence, details furnished 
in this regard should be clear, complete and should not 
be a oause for misunderstanding at a later stage. 

Following are some details on the subject: 

(a) Naphtha:  Specifications required are type, 
carbon/hydrogen ratio,  specific gravity, compositions 
showing contents of olefins, aromatic,  ^ulphur and lead, 
initial and final boiling points,  vapour pressure, net 
heating value and residue on evaporation etc. 

(b) Coke and coal:    specifications required 
are carbon, hydrogen,  oxygen, sulphur, nitrogen, i»ij*** 
deformations, softening temperature, moisture, volatile 
matter, fixed carbon,  size range and heating value. 

(c) Heavy fuel oil:    Specifications required 
are sulphur, net heating value and viscosity. 

(d) Filtered water:    Specifications required 
are pH, total suspended matter,  total dissolved solida, 
silica, iron, calcium oxide,  magnesium oxide,  chloride, 
sulphate and total hardness. 

(#)    electric power:    Por low and high voltages 
the following details are to be  furnished: 

Voltage,  frequency,  phase and voltage 
fluctuations.    Generally government 
electricity rules applicable are to be 
followed for all electrical installations. 

(f) Empty ba^a:    Capacity and type  of fabric 
required are to be specified. 

(g) Intermediate producta for further processing: 
opecifications required are  for  ('•) Ammonia — purity, 
water and oil content, and (2) Uvea -~ Nitrogen content  , 
moisture,  Buiret,  size and iron content. 

(Û)    Basis of i¿n«incerjng 

This is the moßt important aection among all ths 
specifications.    Por want of scope and space it has not 
been possible to give a full text of such comprehensive 
specifications for a complete fertiliser plant facility. 
However,  some important aspects are highliehted and tome 
specific points of interest are included in Appendix-C. 

The plant ahould be deaißned taking into consider- 
ation the maximum ease and economy of operation, minimum 
maintenance, interchangeability of parts, long operating 
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Îif#-Ï5d ?ûfoîy of operating and maintenance personnel. 
nìì«ìfP?CtVf enBineerine should conform to some inter- 
nñltStl1 - ?l?u0r the rtìaPe°tive country's aplicable sta- 

K. 4« *. ,!,iQ^eBsäry additional equipuentn ao standby should 
ìh.Hff^ì10^0 ,n*intain *h* üLtf'-i - »i^eaa efficiîncy of 
Itimi Sîî"H«f?ÎLe2u±3*iaeníI pip-nis and a11 °*her mechanical ÎÎÏSLÎT designed according ±o  Mi    advwaced engineering 
ÏÏÏS^îJ8 ?on?í^rinC; the special requirement of the prS- 
ÎÎ2SoSSdseSrvUe.b0 °f ^ du* *yp* dtìfll6aed for co»! 

** ft,«. Matejial of construction of p^rts, particularly 
ÎÎ.Ï.?!!-U?ed for Pfca'JUrü service chould be sufficiently 
hîîîfî    *    ? co"osion.    Coïrooior. allowance of pressure 
ÌÌÌ Î?f«Sarï8 ?houìd be ftt letÄ- 5 • rcr carbon steel tód 
MÏK , i?y stîel;    Corrosion allov/cnoe ir. not required for 
high allow steel unless othorwic;  specified. 

„««*. 4. A}Lpiping» ^»öele, hunt exchangers coming in 
contact with process fluids 1*. Ausonia oient shall be 
»aae of such material equivalent  to  ,v Hottor than re- 
oo.uaended in Nelson Ohara.    Also ro~.t ü;v3hrmo*r tube» 
muet be of standard diara ;t >.r an.;. :.enijtlu 

— 4  *    ïh! apare parb0 r^ivi^d icr -tii j plar.i; for the 
period of two years have to bo ord should be ruade available 
be SS;.C?«írÍ£t0rHf?r 5lílfi"n5.    A comprehensivo liei ¿an 
.!nîîdî„f°îïEh* w50le fac**íyf S^cv,^,; tha various équip- 
ante In different ectogorír.f nd r-.-mfcicnin* tho sparee 
required against then,    Ocnvcnic;-.* sroupiags may bS cata- 
¿yete,  çuntrifuga.1 cornprecscr.i ar.d \;;\rbii¿S3  Clarae SìMì 
reciprocating pump OarG3 ni«),  ccr.tri fug?! pS§! smSi* 
Sit?iJ22iPh^?tin6HpOInp» e"lU rir?  3^"J turbiaês, ceni «ÄJ\      * exchant-rn,  control  -n.v09} p?noi iAstru- 

SÎ;IÎ îîï* în larSe.ei-? -•-•cr'jilinr^  p?.r. ::r: certain spare 
?î«?i„^re alWayß ,lRir*e'"i- '•   • ' irw ...re spares.    They 
include one aparo ^ 0f n,*-.«  '.,..   a .^,rS rotor assembly 
f?* !ver* 1,rg0 oi^ c-nti-i.i'¡;a! c-Yw-nor,  15 per cent 
of the reformer tubpu etc. *     P P 

.».Mil*     .rr000SB perfoT-i-C3 of er:lj production unit 
£££d oiearly specify guura:,-3c. promotion capacity, 
product quality „nd raw n-al.-r-M ?.d utility cLsumption. 

und.r fcw-SggpsiSL^liffiif i^r" — -i:     »'cribad elsewhere under the *eadn'üene:>.x, CCK.Jí^   of contract"• 
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VII.     BIDDING AND EVALUATION 

Careful selection of reputed contractors, adop- 
tion of proven process technologies and ensuring that the 
contracts contain appropriate performance guarantee clausal 
are important aspects that contribute to the successful 
implementation of a fertiliser project.    Contract proce- 
dures which are legal and technical in concept should be 
prepared by specialists. 

There is a wide range in type of contracts,  as 
explained below each one having its merits and demerits. 

(a) 'Turnkey'  contract (Lumpsum Contract). 

In this type of contract all responsibility for 
adherence to the guaranteed plant performance, keeping to 
schedules and specifications etc. rests with the contractor. 
This avoids dual resp onsibility between contractor and 
owner.     'Lump-sum'   alon¿ with  'Bonus-penalty' contract 
offers incentives to shorten the construction period. 

(b) Cost plus percentage fee or fixed contract. 
This type of contract tends to lengthen time 

og rtrvyion and increase total cost,    A compromise is to 
use,   'A fixed fee plus guaranteed maximum cost" type of 
contract, which may offer some protection to bota contrac- 
tor and owner when unknown factors are anticipated. 

(c) Negotiated contract. 

This is a contract made between experienced 
contractors and knowledgeable owners on the basis of 
actual negotiations.    This type of contract eliminate« 
the time otherwise spent in soliciting and scrutinising 
competitive bids.    It mi^ht also lead to some significant 
reduction in plant costs. 

(d) Partly reimbursable and partly lumpsum contract. 

In this type of contract, provision of some 
¿ioods and or services is provided by lump-sum payment 
while others are paid on a reimbursable basis.    Various 
iteras coming in this catecory include engineering, pro- 
curement, construction testing and inspection, process 
know-how etc. etc. 

Before the finalisation of contract, there are 
two steps of critical importance to be gone through, which 
define precisely the work to be done under the contract 
and the responsibilities of the two main parties.    They are 
the preparation of tender documents and the assessment of 
the tenders. 
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Jr'reparatioD of tender documenta. 

Tender documents are generally prepared under 
four heads namely (1) General informations (2) Instruc- 
tions to tenderers (3) Technical specifications,  and 
(4) General conditions of contract. 

(1) General informations. 

Thi3 section ^ives definition of terras used in 
the contract,   the informations required for tenderers' 
personnel,  the  correspondence procedure to be followed, 
the type of contract the tenderer is expected to submit, 
language  to be  used,  general intentions and requirements 
of the owner etc. 

(2) Instructions  to »die tenderers. 

'.'his  section expluins the following for the 
O'-ncfit of  the  tenderer zo  that he fully understands 
how the tender :..ust be x reparcd  und how the documents 
must be presented.    The tenderer is expected to satisfy 
himself ;<s to  trie nature  -nd location  of factory site, 
applicable laws,  ajreeiaents and regulations,   the  general 
und local conditions particularly  those  pertaining to 
transportation,   disposal,   handling and  .storage of materials, 
availability of labour,   waoer,   electrical  power etc.   etc. 
He  is expected  to inspect   tac  .Ate and  satisfy himself 
about adequacy  of oite preparation done by owner  -aid 
iiss-un.e its full  responsioility.     fie also should make 
sure that he has fully examined the technical specifi- 
cations. 

The break-up or the individual parts of tue 
tender is described auii ti.e procedure for ¡ricin^ of 
-ac.i is    iven  in det-il in tnis  section. 

The  procedure   for opening of  tender >»s well as 
the details of  two sta&e  tendering proposed is explained. 
The contractor is expected to Live his  quotation in two 
envelopes sealed and superscribed 'technical tender'   and 
•priced tender'   respectively.    Un the   first day,  in the 
presence of tenderers,  only the technical tenders are 
opened.    This evaluation'   is to ensure  tnat the techni- 
cal tenders comply with the requirements of the invita- 
tion to bid. 

ûurin_  evaluation of above tender,  owner call« 
for additions or deletions,  if any,  so as to harmonise 
all tenders,    .it  this point each tenderer is invited to 
prepare a supplementary priced tender,   if called for, 
relating only   to the agreed changes in technical aspects. 
Tender bond will be altered accordingly.    On the day of 
opening of the priced tenders,  the corresponding supple- 
mentary tenders also are scrutinised. 
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i.ach tenderer is expected to provide a tender 
bond to ensure that he will not withdraw on receipt or 
after the acceptance of offer«    This should be executed 
in the form of  'On demand bonds'  by bunts  in favour of 
the owner for a total value of about 2 per cent of the 
tender value.    Tender bonds will be returned to the un- 
successful tenderers.    It  will be replaced by an appro- 
priate performance bond by  the tenderer who has been 
offered the contract,    one of the main virtues of tender 
bonds and performance bonds are that they  weed out con- 
tractors who in the eyes of the bank and surety companies 
are not fit enough to fulfil the contract.    Tenderers, 
in order to be  considered for the work snould have suff- 
icient experience and competence in building lar^e size 
fertiliser plants.    He should also produce documentary 
evidences in support of hi3 credentials and financial 
standing. 

(3) Technical 3pecifications. 

Details are already explained elsewhere. 

(4) General conditions of contract. 

Tnese  conditions,, also termed as  coaunercial 
specifications describe the specific financial require- 
ments,  restrictions on currency, general  contractual 
terms and conditions and owners'  intent with respect to 
such items as insurance,  tuxes,  import duties etc. Foll- 
owing are some  of the salient points highlighted in this 
section. 

The contractor should guarantee  the mechanical 
completion of the  factory within the stipulated period, 
in accordance  with the construction schedule.   (Normally 
a larje  size Ammonia p^lant takes upto a maximum of 30 
monUhs  for completi on;.     In the event of delay in mech- 
anical completion,   contractor has to pay liquidated 
damages for the period of delay.    i\ds will be normally 
about 0.25 per cent of tue total contract  value for each 
week of delay.     -Jone-times contract also provides for 
bonus which will be about  half the value  of penalty for 
the correspondis period of delay.    There  will also be 
liquidated damages for not achieving production target 
and raw materials and utilities consumption,    '.-'hile 
fixing penalties and li„uidáted damages one 3hould en- 
sure that these  are not bein& overdone since all these 
tend to increase  contract price or at times scare the 
contractors away. 

Contractor has  to provide within contract price 
and maintain in force, until t-.e date of acceptance of 
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factory,  the builders'  erection risk insurance including 
fire  and extended peril with provision for settlement of 
claims to be paid in U. o.   dollars or other convertible 
currency in such proportions a.'3 may be  required for re- 
placement or repair oí non-indegenous  equipment or spare 
parts.     Contractor should also maintain insurance cover 
a^uinBt  thj d party Mobility   -id workrauns'coruonsation 
liability. 

If within one year after owner's acceptance of 
each plant of the   factory,   the contract  equipment  is found 
defective, contractor is obliged to repair or replace such 
defective equipments. 

General  conditions of contract should clearly 
explain procedure  for demonstration of performance guar- 
antee  and evaluation of datas collected in this regard, 
l'rior  to commencement of guarantee test run,  the  factory 
should have operated continuously und successfully for 
21  days  at an average of 95' per cent installed capacity, 
ine  guarantee test run shall be perforated for about 120 
hours non atop  for Ammonia,urea and compound fertiliser 
PiaSS8'     nVeraG°  results for any continuous operation 
of 72 hours ohall  be taken  for determining plants'   capa- 
city   Tor meeting,  guaranteed  performance. 

Commercial specifications snould also mention 
as to who will  pay taxes,   duties,  excise,  assessments or 
any  other charges  of various kinds,  whether present or 
future,   lovia-t on Uoncructor by governmental bodies. 

Contractor shall  obtain for owner all fully 
priid up license o   to operate   the  factory t-ccording to 
the  apccificiilions Lad uowii in contract.    Force majeure 
conditions preventing contractor from performing his 
contractual  obligations lUie   to reasons  beyond his control 
should be    ar.ilcd. 

arbitration rule  should be clarified.    Any 
disputes  which  are not    nicably .settled by mutual nego- 
tiations  beUeerj   parties shall be submitted to arbitra- 
tion in i-oris pursuant to  the rules of conciliation and 
arbitration of the International Chamber of Commerce for 
settlement by ono  or more arbitrators appointed in accor- 
dance  with the  rules. 

The contractor should undertake training of 
owner's staff as necessary with respect to the opera- 
tion  and maintenance of tho   factory. 

The contractor should ensure that he shall 
perform  the design and detailed engineering for the 
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factory as well as standards and codes as set  forth in 
tri« technical specification. 

Assessment of render 
Tho. merits and danerit3 of all tecimical tenders 

arc assessed and a consolidated tabulated statement is 
nade showing prices  Tor comparative  .Jtudy.     It is not 
obligatory t^ fin-line contrée!;» on lowest tender, but 
it will  be s  sound  business ethic  to indicate  tue Genuine 
reasons  for rejecting :   bonder in j'^irnos«  -co all concerned, 
ouch a contract  fi:i..lisarion  .vili not only be correct  but 
also appear correct.     Ine  c.uicu  of tuo contractor will 
however,   be   ione  only on merits,   the  ¡..ain objective bein£ 
overall   success  of   i;ne  factory.     The   c  osen contractor is 
^.iven written notice  of his  appoint     ut. 

Vili.     ¿Al J .XP   Jiiìi.'-Yo AHI) hu (   ¿L   ,.Vv.lJ Và/jK. 

(1)    Preparing feasibility report.;  and ¿etting 
tl.e approvai  for t..e /reject  fc¿.ke  unduly lorij timo in 
developing countries.    An extended pre-fin...nc.'.nw or pro- 
construction period not only deprives   the  concerned of 
the resultant benefit but r:,-y   . lao  increase  investirent 
needs,   owin.j to  the continental  ris-  in u-n, in .erin^j,   equ- 
ipment  and labour cost.     A well  presented  feasibility  study, 
backed by detailed   Infor tion  sufficient  to  answer anti- 
cipated   ¿uestions  and re/jests  for  furtiier dat.. would most 
probably save valuable  tiua und money and  thus expedite 
the entire project   to a considerable decree. 

Feasibility study has  to be read by specialists 
in different  fields.     I'o p:ss  suoli a   series of close  ex- 
amination,   t..e feasibility study must be  cncoura0inw,   yet 
at tho  sa:e  tii;:c   accurate.     Tat  followin0  features should 
be emphasised and de-.ci:str*ted wnerever possible. 

(c) 

(O 
(e) 

(r, 
(e) 

^c3ic need of   tlie  project 
Direct -lid indirect  benefits to tae 
community 
Answers of markets  and sales 
.lO./aranct'  of  raw ciaterial  supplies 
suitability of process >...nd performance 
guarantees 

üo;.¿etence  of proposed senior uana^cciont 

Detailed financial  analysis,   projected 
earnings  and cash   flow. 

feasibility report,   if possible,   should be 
supported by letters of intent  from prospective customers 
and raw .material  sup/1icrs as well  as guaranteed maximum 
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?«ÎÏ?Sofr°rû cîûtr^tors, licensers and others. An att- 
ractive fornât without bein& showy will evo,:e a favour- 
aDie response. 

(2) -Fertiliser projects beim; capital inten- 
sive in niture, dirriculty will be experienced in secur- 
ing the interest of potential investor« who mißht wish 
to subEcn e H lar^e part of t ie required capital. Fi- 
nancing problema Hi.:;ht also rise owing, to currency res- 
trictions and doubts concerning the security of capital 
and earnings, A practical way of surmounting foreign 
exchange limitative, ac well as raising !ar¿e funds 
required, mi&ht bo to borrow money from one or more of 
the international lending agencies. Government interest 
in the project also can save considerable time and effort, 

The foreign exchange component in a fertiliser 
plant can be in millions of dollars, which is needed for 
buying specialised items like stainless steel vessels, 
complex machinery, sophisticated instruments etc. Time 
in arranging auch finance can be saved perhaps if wo make 
use of suppliers' credit occaasionally offered by deve- 
loped countries. 

..   „   C^>) J-reparation of tender documents, invita* 
tion of competitive bids and finalisation of contract ie 
another item that can be time consuming. This can be 
minimised by choosing the proper type of contract that 
taxes minimum time for finalisation. 

There is a mistaken notion that when govern- 
mental agencies are involved in a particular project, the 
contract should be awarded to the lowest tenderer for 
fear of Luvornment disapproval if otherwise offered. 
Generally, government does not question technical deci- 
sions and it is only fair that when a lowest tender is 
rejected the reasons Tor rejection are clearly mentionod. 
render recommendations should be prepared by knowledgea- 
ble and competent persons and they should be fair, con- 
vincing and should apeak for its genuineness. 

M Complexities of the problems involved in 
a fertiliser project are enormous. Lack of understand- 
ing of this aspect and inadequate planning have caused 
considerable delays in the execution of projects. 

One ci" the best ways to avoid this delay is 
to assemble an experienced planning group, which could 
develop an overall plan and break it down into manageable 
components. A «critical path technique' or 'P.^RT' could 
then be applied to ensure that the project is completed 
on a specified time schedule with minimum of delay to 
provide co-operation among all tue contributors to the 
plan. 
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Ia a  'turn key'  type of project the entire res- 
ponsibility for the project  rests with the contractor. 
However,  it would be advisable for the owner to appoint 
one or two of his planning nen to follow the progress of 
the project in close conjunction with the contractors' 
personnel. 

Occasionally, plants art- built by several con- 
tractors and sub-contractors under the coordination of 
the owners'   cn¿ineering department.     In such cases ex- 
tremely close control must be kept on construction schedule 
to prevent the total tine and cost of the project incre- 
asing alarmingly,   since overall reap onsibility rests 
with the owner. 

(5) Orders for a lar^e number of equipments, 
parts,  services etc. are placed with different vendors 
both inside the country where the project is built as well 
as abroad.    If any contractor fails  to  deliver the ¿oods 
or ¿ets into le¿al  complications,  project can be unduly 
delayed.     To avoid  this a vendors'   list should be made 
which is approved by both owner anu. contractor us a result 
of their experience and or study.    Ordere will be placed 
only with the  approved vendors. 

(6) There is sufficiently lar^e fabrication ca- 
pacity for heavy vessels and  equipments available  in de- 
veloping countries.    However,  special  alloy steels or 
stainless steel raw materials  for above mentioned fab- 
rication ¡¡lay sometimes be in  short supply inde¿enously or 
venaors  may not be  able  to eet thea in tine from inde- 
cenous sources to meet the ti ¿lit construction schedules. 
This c..n  cause considerable  delay.     There have been several 
instances wnen projects were  delayed due to dela„   in deli- 
very of indugenous  equipment. 

.'..ove difficulties c:\  overcome by i...por';.ing 
necessary raw   .ateríais ¿efficiently in advance  of their 
requirements or cvn.crs assisting contractor to  expedite 
indeuenous raw material deliveries. 

(7) Inland trans.>ort:•• ¿ion of contract equipments 
arriving by sea or ut railway heads is  an important item 
since :.iuny a ti ¡nos  special arr.ademento like  strengthening 
of roads/brid^es/culverts have to be made for the trans- 
portation to construction site,    òometimes special trailers/ 
bar^esk have to be  procured  for the transportation of 
complex and ¡jiw ntic e paiements.    This needs proper pla- 
nning,  coordination with jovernnent departments etc.  and 
if not carefully planned can up.set the  construction schedule. 

(8) Lar¿e size ammonia plants of I5OO TK/Day 
capacity are quite  common in  recent tines,    ¿lant capacity 
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Of such vessels is complicate,)  a.,d costil    Under luìh 

tiSeeandUc"erin
ngrectïonPa•Vìli"""'^-    Thi° 8av" in n.Mn!       -tv J'ItCT':LOn ^nc   't  the sume timo operatine 

in parallex  will bave  absolutely  no adverse reaction" * 

HMV K,     ^-   Jonabì"uction time  e ,n bo shortened consider- 
ably by  asciatine contractor with such iteras like tem- 
porary utility supplies,   transportation,  hSusinr    local 

tïal delayt clea^ces and cini,.ar sources of potan- 

^Ä«^      ^ t lar¿e S-1^  ainele stream .ammonia plant WUB 

fÍníkroe<^ tC  baven^ two  barrel eonurifu^l compressor for 
fhï Ï!Sf    ea?;v  í>he dFivw 3tearn  fcurbi*e *a* located in the centre with the high and low pressure barrels of the 

¿h«,,íí Í» v•    f °he machiro   J'^   tLl-n,  it was found that 
though  turbine was running in pnnar direction,  the com- 

SS id'StïSSd^î-110 in>t]" '/r0le di^'^ion.    íhl intake was identified in time   fin J wui corree;-d by interchanging 
^K-or barrols.    This obviously rsuited ?n Seïay      6 

and enormous cost to rework a31 pipeline completed earlier. 

r«~ A • Nori!U.i;L1^ *"e compressor vondor is responsible 
ÍSLSoÍ^r lcn °í mat;Clli!,^ coupling and «Section of 
A îïïk nr rti"S-VCï-0r f11^1»'^ the driver equipment. A lack of oordimition betweei the yendors re julted in 
the above mix up. .;uch -i prcùeu, could have delayed a 
ll°Jtl rby several months, though in the reviewed case 
eight wwksT        clrci,raot!inc• ;1';1^ was restricted to 

^^*0^^^ «^ v'?Äve 

np,Hnn +.o
T1:0ft? ?/\n b- voided by establishing an ins- 

ÏÏÏii??nÎJam t0 Jol^w.uP.^ co-ordinate construction 
t^t^'£^iï^"n^ ^ *»* cle-in, -ntra- 

Í2¿L ;'bnon:1'.i11^ ta34 yc^-ela  with 180 to 200 
;ioi 

-    Lors 
piece,   they mi-ht 

feet height  ar, sometimes u.sed i^the"c0o re  oneration 
i^Ü  /r  the9! ar°   Lo be  ^-^icated în the vïnaîrs« shop and transported to   site  in one  piece,   thev mí.-hí 
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involve considerable costs.    Also this could result im 
unnoeosr.ary delay.    In auch cases possibilities of tran- 
ce ortin^ such  vessel:; to  aite  i;i sections and assembling 
ti.eiii   it cite   ahojld be  explored. 

(1>>      .pare parti:  for  two y tar normal operation 
of t.-c pl.nt   and the insurance ap.-,rc.:  mentioned elsewhere 
in  ti.is p ¿or  should be  av-iluble at cite  when plant is 
coiiiji.ia.-ioned.     Failure  to  provide then could causo delay 
in  the event  of >ny emergency. 

(14)     -election of a refuted contractor,  who has 
(a) reliable  experience in building fertiliser plants, 
(b) enlyineerin¿,  construction inspection and procurement 
personnel unier hie;,  (.c)   a lar^e skilled labour force 
readily available  <vd)  une construction aids and equip- 
ments unier his custody etc.   Ooes a lon^ way in the  succ- 
essful expedition of twe  project.     This  is a most impor- 
tant pre-requisite  for avoiding delays  and misunderstand- 
ings bet.ee.i  owner and con ractor due  to  lack of coordi- 
nation. 

IA.     OT...,J.-.v^l.^iTlCii - A1...CKI,. i L. di To 

ite ed  stock availability uener,lly dictates the 
process technologies to  be adopted  for the manufacture 
of synthesis  ¡jas.    Jtca;;, reforming of lijht hydrocarbons 
operating at  a pressure between ?.& - 25 Í^s/Cn*" is the 
process used  for feed stocks,  Naphtha and Natural cas. 
For heavy liquid petroleu::; feed stocks  like fuel oil, 
partial-o..idation  i-outo  is fcllowed with tue gusifiers 
operating at  pressures ran^inj between 60 and 85 Kgs/Cm 
usinj two separate  patented  processes.     Gassification of 
coal,  '..i.icii ic  achieved by blowin^ o;íy¿en and steam to 
a bed of co;.l   is classi,Mod into two categories narr.ely 
(1) procès.-  w'.iore  fuel  ia retained in a   fixed bed,   and 
(£)  procès-  «Lere  fuel  is  suspended in a  ¡j;as.     The  former 
¿assification  operates at a pressure of about ¿5 Ka/Cra 
while  the latter operates at  atraospaeric  pressure.  It 
is obvious from above that there may not  be any scope 
for standardisation of processes for manufacture of syn- 
tnesis ^as.     .lo; ever,  tnere may be a possibility of stan- 
dardisation in  rlant capacities. 

Aciuionia synthesis,   has not Oone  through any 
raajor c^an^e.3   over  the years,     host  of   tuo  synthesis 
loops operate   at a pressure of 300 - j>50  n¿/Cmc,  whereas 
u  small nui-bor of loo; s  opurte  -t low pressures ran inr 

between I50 and 250 KLyJm¿.    Low pressure  loop li..,s  the ° 
disadvantu^  o" ^1. it sise for higher capacities.  There 
^peai/s  to be   .-.•. sound J us «if i.cauioa  Tor  standardisation 
en  \ij\ pressure process  for  : ynthecio loop especially in 
plants of higher capacities.     Ihe only other standardisation 
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¡.hat mi(j]jb  be a¡,, lie able to Ai.nu .>niu plant (including 
.asification and .-.syntheaia) is in  t'ie plant capacity. 
Three plani, ci,) ci tice  suggested for standardisation 
Tor large  :.i.,3 single  stream ululoni •• >   alante ;ire 600 i\¿/ 
Day,  1000 l'.'/Ü.iy   md I50O Wiíí-y. 

j iioapu. tic  fertiliser ¿/Lints  which adopt basi- 
cally s i ir. i ..'.ir proceeseu may ai. so  be able  to l rin¿; in 
capacity .-.t->nd;:r'isi.tious for larjje plants in one or two 
capacity  r n0e£ 10 • 

v-iuipwentn  tha b can be cl;-ndardi.a'd following 
capacity sb .md'irdisation in Aimiionia plant <<re reformer 
furnace,   (_,a¿.; Lfiors,  .alimonia convertors,   Centrifugal Cora* 
pressors  for synthetic 0as,  air,    unmonia etc, 

u'ocoi.j  flow for the i.u^jjested methods being 
practically   the sanie layout  of the  plant also can be 
standard3 :;ed. 

Adv.'.jntaijuB th :i, cun be expected out of st an- 
dardisation art: 

(u)    lùîduction in engineering cost 

(b) ¿any avuilability of 3pare parts 
enpeciully for centrifugal compressors 

(c) Reduction in cost, of manufacture of 
proasure  vessels. 

(d) deduct ion in everall cost of fertiliser 
pluiit. 

(o)     ^I.ortcnjrij the period of completion of 
project« 

X.     GRüMTI.-;!* UiVu T.uATIl»W-lviACli[NJiHY/E UlItiiNT- 
OúV^.LSli:  JuUUTHIláiJ. 

To build  n lar^je size inodora Ammonia plant  in 
a developin,, country,   •• minimum of about 2X} per cent of 
the invectn^nt is in  terms of  foreign exchange,    i'hia 
tends to L,O up in the    bsence, within the country of 
fabrication capacity of prêt-aure vessels, equipment 
manufacturing facilities, engineering expertise and so 
on»    In audition bo  b< e scarcity of foroiga exchange, 
imports of equipments  and machinery takes inordinate 
long lead time for procurement, not to  speak of the 
complicated  formalities to be ¿jone through.    A fertili- 
ser plant with sophisticated imported machinery has 
also to depend upon invated spure  parts until such time 
that these can be substituted with indegenous onea. 
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Taking all these into consideration, there ia unqueat- 
iontd advantage in making full use of the availability 
of indigenous goods and services.      Countries which 
could make available above services in surplus of their 
own requirements could also export the« to the needy 
countries thereby earning considerable foreign exchange 
in the process. 

òoine of the above facilities now available in 
certain developing countries are listed below: 

(1) There are competent de3ign organisations 
which can successfully undertake the complete design 
and engineering of fertiliser plants.    They possess 
engineering license from internationally known process 
owners.    This facility is also available for export. 

(2) The complete power plant machinery includ- 
ine high pressure boilers', power generators, fuel burn- 
ing equipments etc. are available. 

(3) Centrifugal compressors in modern ammonia 
plant driven by extremely high horse pov.er steam turbines 
are very delicate but at the sane time highly dependable. 
These are now manufactured in developing countries with 
technical collaboration frota well known manufacturers. 

(4)    Modern fertiliser plants use different 
catalysts in large volumes.    All of them which were being 
iaported till the recent past are now available through 
indegenoua  sources.    Jorrie are being manufactured under 
license from refuted process owners while some others 
are being    eveloped •. ith in.iegenously available knowhow, 
i;he raw iuatevialc fo:- some catalysts like nickel being, 
of course,   imported. 

(5      Large number of ¿ressure vessels of intri- 
cato design',  heat exchangers etc.  made of stainless and 
special   illoy steels are used in fertiliser plants.    All 
such vecsels excepting ver* few can now be manufactured 
in certain developin0 countries.    It is found that on 
certain occasions raw materials like stainless or special 
alloy steel may have  üo be  imported. 

(6)    Reformer tubes centrifugaly cast out of 
high chrorr.e-nickel Alloy are uced for steam reforming of 
light hydrocarbons.    This highly  sophisticated reformer 
tubes are now manufactured in certain developing countries. 

Fertiliser technology and associated service« 
are so much advanced in certain developing countriea 
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setting up a fertiliser plant, llanta therefore, tend 
to become uneconomical thereby retarding the growth of 
fertiliser plants to n considerable extent. 

In a. developed country like U. ¡j. Á., more than 
sixty per cent of the nitrogen supplied to the soil is 
in the form of Anhydrour. Ammonia. Oonaiderable portion 
of the other fertiliser needs of phospherous and potash 
in required proportions came from busk binding plants. 
Portable fertiliser plants of above type can save cost 
of long haulage of  fertilisers  in certain locations. 

.jkid or bur^e-mounted  fertiliser plante  appeared 
and became popular in develop i n^, <¿nd developed countries 
in the above  background.    They have  the following special 
characteristics that makes it more favourable than con- 
ventional plants wherever such conditions exist. 

(i) It can serve the need of remote a0ricultural 
areas, having access to limited or 3.all reserves of feed 
utoci: (Natural  gas/Naphtha). 

(ii)     It can serve locations where  infrastructure 
for erection of plants arc \ oor. 

(iii)     xn c: se feeJ  stocka are depleted,   the pianti 
can easily ..ove to   mother aite ùiere feed stock supply 
ic available. 

(iv)       Secause of its ready made state,   it is possible 
to uet lumpsum bid. 

(v)    easier  \o obtain  finance to set up plants and 
they can be installed on  fixed and short completion schedules. 

(vi)    Lon^ fertiliser hauls can be  avoided in certain 
locations. 

(vii)     In a developing country it is   specially att- 
ractive,  because plants con be fabricated,  assembled and 
tested in vendors  shop,  simultaneously to  ground prepara- 
tion in owners aito,    work at   site is simplified und 
reduced to just coupling up pieces.    These enables coa- 
pletion of the project in  tiii.e and within  the budget. 

Jmaller fertiliser plants of upto 100 TiS/Day 
Ammonia capacity were in exist ance long back.     At present 
capacities upto 1000 TE/Duy and over are being actively 
considered.     In large bor^e-mounted units utilities like 
power and water have to be produced in the unit itself, 
the former by power generation and the later by desalina- 
tion of water. 
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Larct barge-mounted units necessitates fabrication 
of plants in lar^e sections,  which needs special hauling 
and lifting facilities to move the,TI to site and lift then 
to positions«    The sane applies to larve skid mounted 
plants erected on builtup platform.    All the above units 
are mainly considered only for reasons explained earlier 
¿oA for application mostly in developing countries. 
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I.    FIKABOIÀL STRUCTURE 
fOB ?ERTILI3£R HIAHT-AMMOHIA/URJSA FACILITY 

¿HARE CAPITAL 
(D^BT-EQUITY RATIO - 24 1) 

(a) Total investment cost of project    -   A Dollar» 

(b) Deduct ;  Suppliers credit fron -   B Dollars 
developed countries. 

A -B Dollars 

<•> Funda to be provldttt. 

(i)    Equity capital    -    A Dollari 

(ii)    Loan capital        -    (2/3 A-B) Dollar« 

TOTnL A-B Dollari 
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II.  CAPITAL ¿TRUOTUBE 

—, FOR m  AMKuNIA/URhài FACILITY 

U) Anaonla plant coat 

G.LiÀCITY-TONNiki PiiR i^Y AIttïUaL PHCDUJTION- 
TONNES 

Cost ahown a» percentage 
of total investment. 

1. Plant and equipment.       . 
F.i,1/F.O.R coat. 

22.04 i-: 

$. Fraicht and Insurance.     ., 1.43 J¿ 

3. Customs dut/ (assuming     ., 
27fc* on CI.F coat. 

4.92 yl 

4. Inland handling.          ., 0.179* 

5. Sales Tax (for local 
items only) 

0.493^ 

6. Cooling towers.           ., 0.59 «• 

«' • License fee.             ., 0.578}«; 

8. £n¿ineerinu and           ., 
procurement. 

3.5* £ 

9. Civil construction.        ., 1.80 j: 

10. fraction.               ,, 2.98 <•: 

TOTAL 39.6 í¿ 

(Values given ara i approximate indication only) 
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(b)     URjjÀ ¿-LAUT CCCT 

àMKL.Jì iHCDUCTIOK- 
ÌONNiìS 

Cost shown as percent is« 
of total investment. 

6. 

3, 

1. ^lant and equipment 
F.G.B/F.C.R. cost. 

i^reijht and Insurance. 

).     Customs duty at 27}/- 
on C.I.P. cost. 

•!.  Inland handling. 

Jales tax. 

Cooling tower. 

¿fodnct handling and 
ba^in^ including Jils, 
License fee. 

9. ¿Sn^neerin^ and pro- 
curement. 

iL.     Zivil  Construction. 

11. erection. 

TCÎÀL 

10.92 >: 

0.72 <,: 

2.41 f» 

0.122 >, 

0.263 •;: 

0.655 > 

1.973 i 

0.835 í>- 

1.50 ^ 

1.28 •;.' 

1.614 ¿ 

22.29 çî 

(Values 0iven aro approximate indicators only) 



(e) Wl PF Waldig 

-55 - 

^^m 

Goat shown at parcantaga 
of total invaataant. 

1« Land and land dava- 
lopaant. 

2« Coat of land inaida 
township. 

5« Ooat of townahlp with 
300 dwalling houaaa, 
•hoping cantra and 
othar ganaral aaanitias. 

t • • 2.7* * 

0.*3 % 

2.19 * 

TOTAL 5.56 * 
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(d)    COÜT ÜF oi¿KVICi& AKD ?*CILITI¿3 

boat snown as percentage 
of total investment. 

I.     .hiTLR 

a) .later storage and 
pumping. 

b) Overhead lieaervoir. 

c; Sanitary water for 
township. 

II.   ¿"OM-SR 

a) H.  T.  Switch yard 
and main ííeceivin¿ 
station. 

b) .jtuam Generation. 

c) ¿îmer^ency power. 

1) Temp. rower supply 
to site. 

e) iiarthinj-Lijhtin^ 
jrotee tore and 
Factory Lijitin^. 

f) Power wiring of 
building. 

¿) ikir Conditioning, 

h; Utilities. 

in.   Slavic ¿a 
a) ..atcr treatment plant. 

b) Yerd piping. 

c) affluent disposal. 

d) .^orrcshop building and 
equipment. 

e) electrical and Inst- 
rument shop. 

1.75 $ 

5.577 ¿ 
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oost snown M percentage 
of total investment. 

f) Laboratory building 
and equipment. 

g) Fire Engine and safety 
equipment. 

h)    ComiBunications. 
i)    Hospital services• 

J)    Tech. Office» 

k)    Training Centre. 

1)    Fencing and compound 
wall for factory, 

a) weigh scale. 

n) Roads inside factory. 

o) General and Infi,  otores. 

p) liant Main off ios« 

q) Time office and pay roll« 

r) Administrative Building. 

s) City office. 

t)    Start up of plants. 
u)    Product weighment- 

Lorry wei^h scale. 
v)    Safety equipments. 

IV.    THsHüTOÜT 

a) Railway siding and 
Marshalling yard with 
Locomotive. 

b) Construction equipment, 

o) Transport vehicles. 

T*TT 

• • • 

• • « 

3.85 % 
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Cost 8hovm as percentage 
of total investment. 

V.     OFFICE JflJRHIIUm .HD ¿\LI¿-I-:^r 

a) Drawing office and 
survey equipment. 

b) Office  furniture. 

VI.     ¡•¿¿C^UUKJuUü 

a) Preliminary expense. 

b) ¡'re-operating expense. 

c) Interest during con- 
struction and credit 
insurance charges. 

d) Foreign tr^ininjj of 
Indian personnel. 

e) Contingencies. 

.. • 

0.21   £ 

. • • 

• • • 

-TO77S- 

GftiND rOT.Ji ... 28.3      5- 
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(•)     gPHKIMG CAPITAL 

POR NORMAL OPERATION 100 ¡¿ 

1. Accounts receivable 
Vi nonth sale of pro- 
duot at selling price). 

2. Inventories. 

(a) Raw materials 

(i) Naphtha for 15 days 
operation. 

(ii) Fuel oil for 15 days 
operation. 

(b) Product 

Urea 3 months production 
ut cosi; prioe. 

3- Operating su^p^«,,. 

Bags - 1 month. 

Consumable stores chemicals etc, 

aparee at 4fr on plants cost. 
*• Goods in process 

5. 

Ammonia 5 days production 
at cost price. 
Cash in hand 

dost shown as 
of total inves 

ptroenvAgi 
traent. 

TOTAL 

Less 

6.    Accounts payable 

?•    Bank Borrowings and in tor- 
national resources. 

f*.    Net for capital outlay 

"TT. (dpprox.) 

*.Jö f.approx.; 
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(f)   ¿uMyiARY or CAPITAL OUTLAY 

mm 

Total percentage 
of total inveotment. 

1 •    iimmonia plant 

2. Urea plant 

3. Capital outlay for services 
and other facilities. 

4. Land and township. 

5. forking capital. 

TOTAL 

39.57 í> 

22.29 ; 

28.37 % 

5.37 *•• 

4.38 ',•:• 

100     % 
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( g)    PHORATii ÜOuTJ OF oJ¿RVICi¿¿ AND QTHJiR FACILITIES M..iNT»iiag. 

TïâEF 
cost 

Prorata     Prorata     ¿rorata    ¿rorata 
alloca-     alloca-      alloca-    allocation 
tion of     tif.n of     tion of    of working 
cost of     land and   working    capital 
services, township, capital.   .Margin 

Îrovided 
n capital. 

1. Ammonia plant      59.57 

2. Urea plant 22.29 

18.15 

10.21 

3.43 

1.93 

5.219 

2.93 

2.80 

1.57 

CI'AL 61.86 28.36 5.36 8.149 4.37 
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(h)    COST CF l'ROPUCTIOW VUl 10WS OP uUiUNIA 

Annual production      ...        Tonnes 
I. IMVBBTttiiJTS 

(a) Plant coat. 

(b) Proportionate cost of 
service*. 

(c) Proportionate cost f 
township. 

(d) Working capital (Margin). 

(e) Working capital. 

II. DIKüCT Qi'iiHÁTIQH CQüT 

( 

MM dollars. 

quantity per 
tonne of amm- 
onia. 

"TOIÏ DER CösT 
rate,    per 

cost as 

1. Raw material 
Naphtha 

2. Utilities 

(a) Power 

(b) Cooling water 

(c) Frocoos water 

(d) òfceam 

5- Operatine supplies. 

4.  Labour and overheads. 

x'otal direct cost' 

ni&D COo?. 
5.  Maintenance cost at 

;5.5£ on coat of plant 
und service« (la * lb) 

tonne 

KWII 

M 

tonne 

percentace 
tonne of ammonia 
of Cost per 
ammonia,  ton. 

•» *M 
36/51% 
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6« a) Dépréciation at 10^ 
on cost of plant and 
strvicaa (Za t lb). 

b) at % on township (Io). 

7. Inaurane* at 0.% on 
coat of plant and 
services (la + la). 

8.    Interest st % on 
working capital (la)« 

9«    Inters st at TP on 2/3 of 
(la. + lb • Io + Id) 

TOTAL FIXED COST 

TOTAL COOT 

63.3 E 

100 ìli 
(Percentages approximate and indicative 
only) 



^^ 
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FINANCIAL AMI) ¿CüNQMIC AMALYSIS 

À*    fLANT CAPACITY 

1. Ammonia production 

2, Nitrogen equivalent 

3« Urea lor sale 

B.    PLANT  imujWxHT 

Tonnes/year 

Tonnt s/year 

Tonn« s/year 

MM (dollar») 

1. Total erected plant coat 

2. Cost of services and other 
facilities. 

3« Cost of township including 
land. 

4.  Initial »orkin£ capital. 

TOTAL IHV^JTMiiNT 

Approximate 
percentage of 
total invest- 
ment* 

61.87 ÜÍ 

28.37 % 

5.38 jo 

4.38 *• 

100 % 

C. FINANCING 

1. Equity capital. 

2. Loon capital 

D. ANNUAL INNING,., iJ-iQ i&P¿3fü£S. 

1. Salea income 

2. Gont of sales (a) Variable cost. 
(b) i'lxed cost 

3. Annual depreciation 
4. Interest on Lon^term loans and 

credits. 
5. Profit/lots before taxes. 

6. Net  profit after tuxes. 

£.     BC0.JÜ..IJ L7ALUATIOM 

1. Investment per  tonno of 
nitrogen B5/A2. 

- A MM dollars. 

-(2 A) MM dollars 

in MM dollars 

- Dollar«• 



-45 - 

mm 

2. I roces» investment ratio 1Î1/B5 

3. Capital output ratio D1/B5 

4. Profiü ratio on sales 06/Ü1. 

5. iercentSRS of net profit on equity 
capital D6/C1. 

o.    Percentage of ¿rosa profit before 
interact and taxes on total 
investment M + i)5/B5. 

?•    lay back period 

8. Break even point Y *) turn over 
b; capacity 

9. Cost of sales to sales incoas 02/01. 

ratio 

ratio 

A 

- % 

- years 

• ••        - ttfl dollars, 
• • • —   fri 

• • • * Ratio» 
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l?hc  followin¿ co.íes a.pt lieu generally  to fertiliser 
plants and amiaonia/ur^a facility  in particular. 

r 4.1 ^1Ì ihe llesí-C»i   nu.nuí'acture,   touting und construction 
or the  factory ahall  be in accordance with generally accepted 
st-tndarda  for  the  aafety of ammonia/urea  pianti: built  in 
the United òcatea of America.  Comparable  other standards 
may be substitut ed provi led rcjco^ni tion is tjiven to diff- 
erences m ratin0,  allowable  ¡jtreaa, and dimensions of 
ammoniv plants.     Umidori,  it  .'should also comply with all 
laws und regulations ap, licable   to the  induatry in the 
country whore the factory ia b.^in^ built. 

(«-')  Mechanical 

Centrifugal  pumpu ..    AVI  - 610 

Mechanical  drive   uteam ..    API  - 615 
turbines. 

Centrifugal co.prescors ..    Al'I  - 61? 

iieciprocaoiri0 compresora       ..    Jkj I  - 61B 

O) Presaure vessels 

¡uALu Code section Vili  for design and section II and 
IX  for materials and welding. 

(4) i&chanr.ers 

Autos Code oections I or Vili as applicable and the 
standards of   i'ubular .Sxchan-er Manufacturers Association 
T i!.n>t ). 

(t>) Boilers 

American society   for Mechanical  Sincere („JMü) 
Boiler and 1 recaure vcuael code  section I  for design, 
>oction lì   for materials und ..ection IX  for welding. 

(6)  Burner tubes 

American i etroleum Institute (ü'I)   "Recommended 
practice for calculation of heater Tube   thickness in 
petroleum refineries",   ,d>l *J> ^50 for establishing allow- 
able s treses for premure parts outside  the furnace and 
lor all the   tube  Tabrication. 
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UJÂ standards (UoAS) are issued by ¡*«*oa* ± 
standards Institution,  series A «fers to Civil 3nbin- 
eeriny and series 3 to Mechanical ^¿ineering. 

(7) Piping 
ite 3 B 31-3 and the standards listed therein for 

h«n-4n- fïttinp-a! values, flaneas, ¿askets, pipine, tuo»« 
anithfeads. These standards covai dimensions for ínter- 
SÎnSSÎlîty prosare- temperature rating and manufac- 
turing and testing requirements. 

(6) ammonia storace tanks 

standard 650 v.ith appendix;a2for refrigerated 
*n nressuro is bolow 1 Kg/C» and ^Ma Code, 

«VI 
products when pressuro     r   . 
Section Vili for over 1 Kg/On fressure. 

(9) Safety 

UJ,w-Al2 for wall openings. U--.AG A14-3 for fixed 
i   5 <«„o RP SOO for liaits of hazardous areas,  i^ii- 
^S'aa^Ä5^ laV oSb ,uide for pressure relieving 
système.    API RP 2000 for tank venting guide. 

(10) ¿lectrice 

ÌS2S SSa'ÎïToi pS'pSÄ o¿ construction for the ara a 
classification,    Hardens urea classification is  ..iven in 

KiäC. 
(11) Concrete  design 

uctures". 
(12) ¿-^^"^  •itftel-gurnac-« afceel and Stacks. 

American Institute of -teal GoRSjmction CAI3C) 

Bridges £>2.0. 

(13) Buildings 
In accordance with local codes. 
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(1*0 oind and earthquake 

UoAG. A 58.1  for .dnd Load Uniform building cod« 
for earthquakes« 

(15) Plumbic 
ÜÜAJ A*K).8 Plumbing Code. 

(16) Heating«  Ventilating and circonditioninK. 

Generally in accordance  with the juide of the 
American Society of Heating, Re frige rating and Air 
Conditioning ¿n¿inecrs  (-.JIIRAE). 

(17) affluent disposal 

The liquid effluents should conforo to the standard 
specification applicable to the  country in which plant is 
built,    -raseous effluents will conform to air pollution 
legislation and standards applicable for similar industrist 
in te country in which the plant is built. 
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BRSAK DOW» OF INV¿¿Thj¿NT C03TÛ FOR AH AMHOMlÀ/UREA FAOILIET 

1000 Tu/Day - Ammonia - 1650 Tä/Day Uro* 
Feed stock - Naphtha 

Location of plant - India, Bangladesh, Srilanka. 

Contract   - »Turn-Key' 

I. E^UIPMiSN'f PROCUHjhiflT 

(a) C.I.F Cost of imported contract - 
equipments at Indian Port (App- 
roximate freight and Insurance 
cost) 

(b) Customs duty at 27$ per cent of 
C.I.F cost of imported equipments.-      5.8 £ 

(c) C.I.F cost of indigenous contract -     10.9 % 
equipments. 

(d) ¿ales tax at 3 per cent of 1(c)  -      0.33^ 

(e) C.I.F. Cost of imported spares   -      2.01 '/•• 
including one charge of catalysts. 

(f) Customs duty ot 50;. of 1(e)     -      1.005 %' 

(g) C.I.F. Coat of indegenous spares -      0.5 fr 

(h) ¿ales tax at 3 per cent of I (h) -      0.014 Ï 

(i) Transportation from Hail head or -      I.34 # 
Fort to Job site of all contract 
equipments and spare parts. 

(J) Paid up License und know-how fees -      2.258 % 

TOTAL -  45.45 %  
(Total cost of customs duty and sales tax alona at 
above rate comes to 7.14 per cent of investment cost). 

II.  rJiGIHiiiSRING INCLUDING: 

(a) Process flow diagrams 

(b) Process *• à  I ¿'low diagrams 
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(o) Utility P & I Plow diagram! 

(d) Hot plan and layout drawings - 
with foundations. 

(•) General materials and utilities - 
balance diagram. 

(f; ¿aigineerinG spécification for 
tanks, vessels, heat exchangers, 

(s 

(h 

(i 

(J 

(k 

(1 

(• 

(n 

(o 

(P 

(q 

(P 

(• 

(t 

(u 

(v 

Instrumentation and painting. 

Individual Data sheets for major 
equipments. 

Instrument Schedule. 

iángineerin¿, drawings for major 
Vessels and bowers* 

Route drawing for instrument 
wiring and piping. 

instrument panel layout* 

electrical single line diagram* 

List and specification of Motors 
and electrical equipment* 

Layout drawing and yard lighting* 

Route drawing of electrical wiring* 

Piping arrangement drawing. 

liping lino schedule. 

Piping specification* 

Outline drawing of main structure 
and main pipe rack. 

Planning drawing of jetty road- 
fence etc. 

Vendors assembly drawing of 
major equipment. 

Vendors catalogue and other 
pertinent documents for major 
equipments. 
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(w) Inspection and testine record. 

(x) Instruction for operation and 
maintenance of all plants. 

(y) Lech-nical specification manual. 

(z) Instruction for ûeeeaeary supplies 
including, catalysts, operating 
chemicals, lubricant, supplies etc. 

TCîAL  ...      'JJ.Ö %   " 

111 •     gIVIL JOl.'JTAUCTICM   .dlD M^CU^NIJ.J, ¿RECT|CN 
Direct Construction costs 

(1) Civil works ... .   Q^% 

(2) erection works ...     „ 2.70 r 

(3) Pipine workB ...     - 1.34 JJ 

(1) Temporary construction       ...     . Qm^ % 

(2) Contractors Construction aids ...     - o.83 % 

Ü) General aite office cost.     ...      - 0.433 % 

(4) Insurance cover for construction .     - o 40 £ 
and erection-auration till factory 
take over. 
SUirTVI.ilÛH   JQ3T 

Local as well as foreign ... -    2.38 & 

XfAL ...  1V.8Í? % - 

IV.     CCKTJ^CSOJLU -COOT FUR CÜMTHACT 

v.     ,,ORKI;;G c.^Tr.a, 

VI. Procurement and development of 
land. 

¿quiprient inspection,  ilorae office .    s% 
establishment etc. 

Ç' 

- 5.37 ,< 

Procurant of licenses,arrange-      - 1.00 
meni for'water, electricity etc. 



- 52 - 

VII. KISCi¿LL*N¿OU¿ INCLUDINGt 

(1) Truining of o«nera staff 

(2) Preliminary expenses like 
Project report, feasibility 
study, financial analysis. 

(3) i reparation of bid specifi- 
cations, and contract finali- 
sation. 

(4) Cost of financing 

(5) Pre-operatine expenses. 

(6) Contingencies. 

TOTAL 13.9 

HÜT¿: 

1. Cost upto item IV excluding customs duty and sales tax 
are included in contract price, 

2. All other expenses are to the owners account. 

3. In the turn key contract, prices are inclusive of the 
following: 

a) iroriuct storage  - Bulk storage   - 4-5.000 TE 
Bagged storage -  6.000 TE 
lagging capacity- Ftor bagging 

entire product. 
iimpty bag storage- For one month. 

b) Intermediate storage-xd^uid ammonia storage tank system« 
6000 T2 capacity at ^.$ Kg/Car 

c) Kaw material storage-Raw Naphtha tank-10.000 TE x 2 Nos. 
oweet Naphtha tank-5000 T.ì x 1 No# 
Heavy oil storage tank-10000 TE x 1 No. 

d; Loading facility - 

e) i)ehumidi"ied air facility- 
f) j o wer v.ater cooling tower. 
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(f)    Auxiliary facility in^i^gg. 
1) Administration of fio«. 

2) Factory office 

5) General laboratory 

4-) Canteen and change roo« 

5) Maintenance shop 

6) Gate House 

7) latore House 
8) Garaage and fire bouse. 

9) Hospital 

(h)      Maintenance shop equipment: 

(i)      General Lab equipment. 

(J)      Jiffluent water treatment facility 

(k)      Road, sewage und fenoing 
(1)      Inter communication 

(m)      Drinkin- WOter,  uafety equipment, sanitary. 

(n)      Fire fi¿;htinL facility. 
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