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I. SUMDPMNARY

There is a pressing need for est-
ablishing fertiliser industries in devel-
oping countries. During the lasgt decade
the plant capacities have gone up. The
investnent cost of fertiliser plants have
&lso shot up unprecedently due to several
influences. This situation calls for a
thorough exumination 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.

#ith the above objective the paper
examines certain importint dspects in the
implementation of a fertiliser project,
lixe, capital structure, feasibility study,
project specification, bidding and evalua-
¢ion, project delays etc. with a view to
locate areas of cost reduction.

II., INTRODUCTIUN

The period after 1963 witnessed a major breakthrough
in fertiliser technologies and consejuent enhancement in
plunt sizes. Large size single stream plants, using sim-
plified design, large size vessels, sophisticated machinery
and instrumentation came into existence. For example the
installed capacities of modern .mmonia plants are 600 TE,
900 TE, 1350 Tz and 1500 TE of ammonia per day.

In step with the above changes in tecunology, the
capital involved in establishingr fertiliser plants also
grew by leaps and bounds. Added to this, the world infla-
tionery trends, risin; cost of labour and materials, inc-
reased transportation costs, appretiated land costs, upward
trend in tuxes and duties levied by zovernments for imported
materials and raw materials, ssles, capital expenditures etc.,
contributed in no smull measure in boosting up capital cost
of fertiliser plants and making it unpredictable re_arding
price rise pattern. Influence of all the above factors re-
sulted in the prohibitively hish cost of fertilisers in de-
veloping ccuntries, at a time, wien the world is confronted
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with the pressing problem of acute shortage of food. In
the sbove circumstances, expansion of fertiliser industry
and means of reducing the associated cost of fertiliser
plants are of paramount importance to the developing cou-
ntri;;. This paper is an attempt at assistance in this
regard.

III., COST RISE IN FuRTILISER LLANTS GINCE 1970
AND INFLUZNCs ON 1NEFRAGTAUGLRURL.

(a) The cost indices listed below, roughly arrived
at by compiling the data in two separate cuses, shqw the
trend of price riss since 1970. The cost of an ummonia
plant installed in 1970 is shown as 100.

Cost indices - ismmonia plants

Year Case A Case B
1970 100 100
1973 124 -
1975 161.5 175
1976 169.5 200
1980 *200 *2%0

¥Anticlpated cost (approximcte).

On the basis of the above indices shown under Case A,
approximate cost of an ammonia plant instulled in 1977 for
various feed stocks and sizes is sihown along with the corre
espondini; cost in 1970, in order to have a factual upprec-
iation of tihe cupitul involved and its variution.

Exclusions

1. Boiler feed water treatment

2. wbteum Boilers

3. Cooling towers

4., Instru .ent und plant air supply
S« 'Trunsformer station

6. lroduct storuge
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7. Mobile equipment
8. Spares .

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

Cost Indices - Phosphatic fertiliser plants.

Year Indices

1970 100.00

1975 132.70

1977 147,00

1980 *175.00 i
#Anticipated

(¢) The installed cost of Ammonia plant varies
accordigf 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 gas as feed stock
is taken as 100,

Feed stocks Indices R
(All sizes & years) enarks

Natural Gas 100 Cost of battery limit
| plant.

Naphtha 110 "

Fuel o0il 150 "

Coal 180 Doesn't include coal

handling °
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(d) ke installed cost of an Ammonia plant
¢O€3 up a8 tuc size of the plant increases according
to the following approximate indices, It is assumed
that the cost of Naphtha/Naturasl gas baged smmonia plant
having 1000 MT/Day capacity as 108.

Pl \nt capacities -Indicea
(All yaars)
1000 MT/Day coe 100
1350 MT/Day coe 125
1800 MI/Day coe 165

——

(e) For establishing primary fertili.es ;lants,
» reliabls and well developed infrastructure is required.
"..18 includes transportation, power und water, skilled
‘abour, generu. scrvice facility, availubiiity of land
“t reusonable prices ete. cince instulled cost of the
“lent and dts continued ecor.omie operation is very sen-
sitive to changes c» interruptions in tle ahave factors,
it is needlexs %o emphasige on its stubility, reliability
aad depencatility, 1In develcping countries, fluctuationa
nre very often influsnced by goveramcntal policies.

Ia psonersel, industrics having 8 high auterial
+0dél ana which are weizht losing in chcracter are located
towerds rew piterial apd fuel sources wi»reas industiries
iaving a low muterial inlex and which arz not weight losing
are, to an appreciabie degree, located necar the area of
consuaption. rimary fertiliser plants belong to the former
cuveycry while secondary producers like bulk blenders e%e,,
ile clubbed in the latter. Naphtha consuming fertiliser
~lints are , 2nerally located at port or refinc.y sites for
wehieving tuo same objective.

In developing countries, in view of Lhe esscntial
Jature ol the inwustrier, assictun€e from Tae government
i5 usually avuiluble for improving railway and rors faci-
lities as well uz road transport. Jherever possible plants
are located at rluces wiere the sume railway wagons, used
Sor transporting materisls to harbour for export arc made
1vailable at concessional rates for distributica of ferti-
Jrcors, ca their way back. By fixing coazumer prices of
‘ertilisers, government subsiaises prodvcers who have to
45¢ long Adistuace transport. since,in certain countries,
lfertiliser is listed as an essential commodity, government
.1lots the dist>ibution of fertilisers in such a way that
Lo nmanufacturer has to transport his product cver unduly
long distunces.
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Though, generally, public power is made avae-
ilable by sovernment agencies, in certain locations it
may be preferable to uave thie plant totally independent
of outside power due to reasons of lower energy cost and
greater reliability. rower plants also can be intesrated
with process, using extracted steam after power recovery
as process steum and/or steam for driving process mach-
inery. Though ammonia plant can be designed with no power
requirements practicully, usuall; about 600 k. ner tonnes
of amwonia made is expencded in drivin_ some essential and
standby machinery. oSteam 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 ejyually if not more reliable.

iithout adejuate supply ol water for process,

cooling reyuircments, power and other purposes, primary
fertiliser plants can neitner 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
gpovernments assist in meeting water rejuirements by making
public water systems cate to the needs of the plants. In
gl%oe w&iﬁg such facilities are not available, alternate

ethods using seu water for cooling, air cooling ete.,
will have to be resorted to, which of course will involve
additionul investment cost to' the project,

Land costs, cspecially near big cities, have
skyrocketed in recent times. Now due to fear of pollution
OoT perhaps the governmental desire to develop rural ereas,
there is already =« tendency to locate big factories in
such places. In cases like this land cost will appre-
ciably come down. In either case, ;overament assistance
is generally available in view of the essential nature of
industry, for acyuiring land at normal prices and making
it avuilable for the factory. This assistance helps in
reducing capital cost of the plant.

In a developing couniry like Incia, skilled
lzbour for setting up and operating factories ure gen-
erally available at most locations. .herever such faci-
lities are not availuble people c¢an be trained to the
required standards without excessive experditure. Gov-
e?nment also provides assistance in making ieneral sere
vices uvailable at no cost to the prpoject.

From the point of view of reduced capital
outlay of a project the ideal location for sett ng up
2 fertiliser project will be one waich is already served
by railways, highways, water cunal systens and good
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harbour fecilities so that transport of raw materials as
well as finished products oun be made by any of the abovs
modes. (Cost of the services and facilities required for
the plant can be nearly halved by locating the plants at
such places when compared to setting up a grass roots
plant at & different location. Even working cepital can
be reduced as there is likely to be well oryunised markete
ing faoilities for finished produots at such locations.

IVe CAFITAL 5TRUCIURE - FERTILLER JLANT

The vitel components of capitul structure of a
fertiliser plant include erected cost of pluntu& cost of
®

services and facilities, cost of land and its velop-
ment and working capitai.

P%lnt gosts: Cost of plant and allied equipment
under review include its F.U.F/F.0.R cost plus transi¢
insurance and frei ht., Customs duty for imported oom-
ponents varies from country to country und for develop-
ing countries it has varied from 2745 on c.i.f. cost to
20, during the last dscade. The other important consti-
tuents which come under plant costs are license feesn,
engineering und procurement (Annexureshi).

vervices and fecilities: This is ulso a major
component o @ cost structure and it includes cost of
water, power, services, transport, office eyuipments and
furniture and miscellaneous expenses covering preliminary
oxpenses of the project, pre-operative expenses, interest
charges during consiruetiocn, contingencies etc.tAnnoxuro-A).

gOlt of land and i%a development: Investmsnt
under this head consista of cost of land where plant is
located as well as the land for building factory's
township. Ccst of devslopment of above lund, building
rouds, construction of dwelling houses, shopping centre

and other amenities to employees come under this head
(Annexure - A).

Ugrk;eg gapital: Cost of inventories, like raw
materials, fuel oilY, products etc., for a reasonable
period of time fall in this oatejory. Other components

of working capital include cost of operating supplies,
Spares etc., as well us goods in process (Annexure-A),

Modern fertiliser plants are cupitul intsnsive.
Considerable study und analysis are nseded to find the
best way of providing the re uired fixed and workin
cupital in order that they are kept to a minimum ans the
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greatest possible returns on the totel investmnent is
obtuined. If the project is augmented by a reslistic

and vwell presented feugibilily study, which also indi-
cates a favourable profit maryin after tuzes, there will
be different sources tarough wanich capital funds may be
obtuined. However, financinl problems might still arise,
owing to currency restrictions, doubts regarding security
of cupital e rnings etc. In dev~loping countri=s uarantee
from governmental agencies nelps in overcoming such diff-
iculties.

A pructicul way of surinvunting foreign exchange
limitations as well as ruising 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 reconstruccion and developmenty also known as world
Bunk, International Development Association .agency for
Internutional Development etc. ~everul countries have
also set up development corporutions to encourage invest-
went in the country throush the provision of long term
loans and equity participation. In India, Industriel
Finance Corporation and Induatrial Credit and Investment
Corporation of India are two such orguanisations., For
financing a fertiliser project a normal practice is to
adopt @ debt-e,uity of the ratio £:1 in the total capital
outlay. At times, certuin developed countries also offer
suppliers' credit on favourable terms, which will help in
securing foreign exchunge and imported ejuipments.

abulations listed as annexure - . to this paper
include detailed analysis of capital structure showing
approximate percentage cost of cach item on total capital
outlay for an Ammoniz - Ureu fuciliity. The statement
showing production cost of Ammonia also illustrates how
fixed and variable cost influcnces cost of the producte.

The statement listed au annexure - D jacludes
breakdown of investment cost for an smmoniu/urcu facility
constructed on the basis of a turn-key contract. Cost
i;iven for individual items are, as peicentages of the
total investment, so that it will give an overull appre-
ciation of the work involved. 1t may alsc throw some
light on where reductién in cost can be attempted and is
worthwhile. Fcrcentages given are aspproximate and in
some cases they are estimuted.

Vo FaioIQILITY JTUDY « CHOICH ur LUCATION

liowever inspired tue conception of a fertiliser
plunt may be, to ensure beyond a shadow of doubt that the
huge amount of capital outlay involved cuall be wisely
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spent, it is iuperative to Justify it, as regards to
fertiliser dewmands both present and future, choice of
process, local needs, material availability, locataon,
sales, murketing, distribution und the envisaged finan-
cial return. Jhis calls for a thorough feusibility study
which must be absolutely objective and impartial as well
&8 accurate in its findings and recommendations. Failure
to anticip' te possible bottlenrcks or a tendency to undere
rate financial re.,uirements or to overestimat: potentiul
sales and resultant profit rnay lead to disustrous situae
tions in tue future. lience, & thorougnly competent and
objective study team with clear ideas about tae scope,
depth, purpose and time schedules for the work to be un-
dertaken is u prere.uisite for ensuring success of the
project.

«hen fertiliser projects are conteuplaced by
povernment autnorities, either iudependently or in con-
Jjunction witih privatei investors, vulusble assistance
can also be rendered by industri:l specialisys in market-
ing, shipping, financing, agronomy, fertiliser statics
and other pertinent fields.,

It is tae normul practice to choose, as the first
step, a region or even a country on the basis of fertiliser
demand, raw material availebility, shipping facilities,
financing and marketing provisions and then select a site
on the basis of more tangible factors like 80il character-
istics, process wuter, power, local lubour, transport,
infrastruciure and so on.

The feasibility »eports nust include among other
thin s, capital structure, financial and economic analysis,
cash flow and profitability stutements. Annexure - B shows
the nature of a flnancial =nd economic analysis of the
project.

The demand for fertilisers in thne region have

to be worked out on the besis of acricultural land availate
and the per hectare need of fertilisers in those regions,
details of which will noraally be avuilable in overnuent
agricultural establishments. .hile selecting the process,
although advantuge of moderm process and improved technology
is desiruble, the adoption of untried new process, equip-
ments and methods should be avoided for progects in deve-
loping countiries in tnc interest of dependability and re-
liability of tn¢ process enployed. The product pattern

is to be accepted only after a complete nnd exhuustive
agrononic survey.

Factors to be consicered in location selection:

the objective of proper seleciion of Site 1g to curta
the delivery price of the fertiliser produced. Failure
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%o wolect an opbtlmun locavion will ususlly result in
asgravated cosis, which no auwcunt of couuicrciul or tech-
nicul ekill will be able to nullify.

Rolationship vetween major economic factors and
ov¢imwia location of a plant has to be estiblished on the
basls of thecretical analysis us well &s & practical study
based on cheol liste snd detailed field work mea t to cross
chegk eech other. In the search .Jur an oplizum plant log
cation, thaorcticel analysis tends to become les3 penera=-
lised and wore specific. Jimultaneously coupute» techni=-
sued have advanced so much thaet icv pernisvs numerous input
+ar.ablec to be handled more easily thun it was possible
a few yoars back.

Irimary fertiliser plant locniion is strongly inf-
1u(nead by thoe raw material availability [astor because
724 the velght losing naturce of most processzs in this
satsreey eand the relatively high tieansportation costs.
Tev matariel availability thus playe a major role in the
g~1l¢otlion ol an optimum site, either directly in the case
2 2 nlant adJecent to the source of materiul or indirectly
3, choooing a location linked by sea trunsport, if in a
Zen onl place.s To prevent transportation cust from becom-
a7 prohibitive phosphate minerals are invariably upgraded
£Y; tﬁo mine3 baforns use. LVetroleum products suzh as naphtha
«nd refinory gaes uleo act as location-influencing factors
in™ Airmonia plants, which are often built neer a refinery
n» a pori capuble of hundling btulk shipments.

Jertiliser plants ure, An most cases, sensitive
50 tie trensportation factor, cespecially regnrding raw
material supplies and to a lescer exvent Lo the delivered
3030 o preaucts to distributors. Thus, experience in
grr~urir; She lowest transporvation coet, imgrovements in
Sulk ghirping ard cargo handling ure no less inportunt
Ll.uu swill] in production and developments in procass
Lochuoliogy. .aanges in overseas nd iuland tran portation
rutes cusn shavcer the econumic vi.LiliLy -7 o »lunt location.
Yheiafena, it becomes imperative for fertiliser producers
to redure and st bilise btrumaoortation cost variables to
Shu graatost possible Jdogree, by making npprepriute agree-
ambe with supplisrs and chippers and by being continually
on tha look out for new wuys of reducing cuarges.

Trangportution factors ragarding finished oods
w.% alsn of considerable significunce in determining the
ptimun location of a primary fertiliser plant unless
.. eicht equulisation is predominent in the market area.
“ler influence cof low delivered cost to Lhe consumers, on
the part of cowpetitors, makes it imperative to sclect a&
~vrzsica which permits minimum cost deliveriss with addi-
tieral erphasis on reliability und efficiency. Availability
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of alternate transportation €g.y road und or rail, barge
or two competing rail roads etc., are very udvantageous

for trunsport cost reduction und assured delivery to con-
sumers,

Availability of power is not a mgjor factor in
deciding upon the location of a primary fertiliser plant,
since a sel.-contuoined generating unit driven by steam
either separately or integrated with the process can be
installed,

‘I‘houfh uvailability of water is a key factor im
influencing plant locations considerable flexibility exists
regarding water requirements. If not present uat preferred
site it can usually he drawn in via pipelines, provided it
exists or can be located in the re;ion. In many locations
water can also be obtuined by sinking wells at appropriate
Elaou in the vicinity of flant, when fresh water lupgly

8 inadequate, sea water, 1f avuilable, is often used for
cooling purpose. Alternatively air cooled heat exchangers
are also sometimes installed,

When solid or liquid fuels are uged for feed stock,
heat ond energy requirements in immonia plants, location @
near the source of fuel permits appreciable savinge in '
transportation costs. wWhen such fuels are to be transpore
ted over long distances they ure normally brought in by
the same transport services used to ship the product i.e.,
water, road or ruil. PFuel re uirements therefore, do not
nomaily exercise any influence in site gselection,

Waste disposal can Ye another major factor in
choosing the location of a Primary fertiliser plant, ese
pecially those producing phosphates. #et process phose
phoric acid plants generate substantial volumes of waste

sum, of of the order of 2 tonnes per ton of rock used
which creates disposal grolleme, esapecially in bullt u
industrial areas., Simi arly the disposal of acidic eff-
luents containiaing flourides nuy not be permitted. Fumes
from sulphuric acid, nfatric acid and phosacid plants may
be subject to rigid local bylaws. i;tacks from prill tower
of urea plants have to be de-dusted before let into atmos-
phere. All the above potential pollution problems nece-
ssitate selection of appropriate plant site.

Capital costs and operating expeonses may be
considerably increased by adverse site concitions, which
in extreme cases maﬂ compel the selection of more favo-
urable locations. ajor factors to be checked include

possidbility and chances of survival in tie event of natural
catastrophes like floods, earthquukes, cyclones etc,

801l bearing conditions, right or way, titles expanl{on
provisions and numerous other items for which check lists
are avuilable. 1In short any feature which may prove to be
of significant importance must be dealt with in detail




before &« final decision is arrived at regarding the site.

The problems encountered in plant construction
are often severe. They include transportation and site
difficulties, weather hazards and labour recruitment,
liowever, these are matters which an experienced contr-
actor can easily overcome. Locating a plant at a place
where good infrastructure is already available will re-
duce the co:t: for services and facilities by 1early 45
per cent.

T:.ere are other equally important factors which
iave major influence on plant location in terms of capital
investment and rrofit protection. These are political,
corporate and other fuctors like taxation etec. 4 pre~
requisite for establishing a large fertiliser plant
overseas is a stable political situation, free from
threats of revolution, devuluation, expropriation etc.
Insurance aguinst such possivilities can be obtained only
from governnment agencies. Relation between the respective
countries in which raw material suppliers, processors, con-
sumers and plant owners are stationed is also an important
aspecte.

Another significant fuctor on plunt location is
taxation, which may be applied to raw muterial supplies,
capital expenditures, earnings and sules 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
tuxation lews and checked by [overnment autiuorities prior
to making ¢ final .ecision on location,

Some countries stipulute or restrict participation
of foreign cupital to less than 50 per cent, mujority holde
ing being retained by local pub? ic, private or (overnment
interest.

It's cvident frow the above Lhat influence and
effect of fundamental corporate, fiscal and financial con=
siderations on plant location can be even more decisive
than complaiance with econo:ic theory or site reqyuirements
Therefore, a thorough study of these items for different
possible locations by expervs on this subject is unavoi-

dable before irrevocable decisions regurding site selection
are made.

VI. COMPRulicNOIVE AND CL.iR BID ol wCIFIC.TIONS

Having eastablished through feasibility study that
the project is viable economic.lly 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 tihe initial step in the pre-
paration for ‘nviting tenders. Building & large fer-
tiliser complex is a specialised opusiness and hence in
the prepar.tion of the avove duocuments, exper.s speci-
alised in this field should be uade to participate.
lMany of the difficulties encountered in the construct=~
ion of & fertiliser project cuan be eliminated or at
leust 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. ~Ffor achieving the
above objective a clear and precise project specifica-
tion is a prerejuisite.

There are various ways of preparing these spe-
cifications. wnatever way is finally adopted, it should
describe the type of plant rejuired, its capacity, the
details of products, the infrastructure re juirements,
the nature of raw meterials, safety standards durin
construction, the provision of spares, the nature o
suarantees re ,uired on raw muterials an. cfficiencies
climatic donditions, the skte, avuilability of utilit{es,
general rec; uirements etc.

Cn the basis of the above, project specifications
cuan be divided into Uwo wijor heads namely, €1) techni-
cal specifications and (7, comwercial specifications.

The technicul specifications sliould describe the scope

of tue factory, design busis including site conditions,
climatic dzta, ruw muterials and utility conditions for
the factory, basis of engineering, spure parts lists,
process performance of euach unit etc.

similarly the commercial specifications suould
include auony others, test and inspection of contract
equipments, spare parts, commissioning, triul and guare
antee test runs of factory, performunce pguarantee, pro=
curement and delivery, training of owner's staff, general
and comprehensive insurance, e, uipment guarantee giquib
dated damages for non-performance j;uarantees, doiny, taxes
and duties, Force majeure, supervision of erection, patent
rigats etc. etc.

Technicul ospecificutions

This should comprise of
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(A) Scope of thﬁ factory: Jcope of the factory
should clearly explein the following:

(%)

(2)

(3)

(4)

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

Utility fucilities required for the
flexible operation of the whole factory
consisting of:

(2) main sub stution, power and steam
generation and emergency power
generation facilities.

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

(c) water .reutment ficility

(d) 1Inert gas peneration fucility if
necessary.

(e) dehumidified air generation facility.

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

Storaﬁe handling and transportation
fucil ties reyuired like:

(a) ruw material storage and transpor-
tation.

(b) intermediate storage and trunspor-
tation like ammonia and phosacid
storage.

(¢) product storage, bagying and truns-
portution.

Auxilliary fucilities normally consist-
ing of:

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

(b) maintenance shop ejuipment
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(c) genercl laboratory equipment
(d) effluent water treatment
(e) roads, sewerage and fenoing
(f) interoommunication system

(8) drinkinf water, safety equipments,
sanitation system.

(h) fire fighting facility

(i) training equipment and process
simulation.

(B) De b : This should enumerate the
conditions to be followed for desisninf and constructi
the factory and should consist of sections detailing (1
(2) raw material and utility oonditions for factory and
finally (3) basis of engineerin.

Site condition

(1) QIEEE? c tion: Ierformance guarantee
has to be achieved regardless of climatioc cond{tion.

(2) Q!olgeicai condjtions: The following de-
provided:

tails are to be

(a) muterial stratum ground underlayer
upto 10 M below ground level

(b) ground water level

(¢) seismic coefficient

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

(e) available authentic data on soil
beurinf. spot levels, contour maps,
og

meterological data ete.
(3) Part ondition .
sinee large eyulpments and maberials have o ransporte

to plant site from harbour or rail road p oint, investige-
tion in this regurd have to be done in sdvance. stre hening

of rosds, bridges, wharf etc. have to be completed wherever
necessary.

(¢) v materials and ut

ih!.l,%ﬁﬂ!’ sriormance guarantes reg.rding production
cupaclty, product quality, raw materiul and utility re-
f ocif

uirement of ewoh plant, will depend upon the sp ication
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of raw materials and utilities. Hence, details furnisbed
in this regard should be clear, complete and should not
be & cause for misunderstanding at a later stage.

Following are some details on the subject:

(a) Naphtha: Specifications rejuired are type,
carbon/hydrogen ratio, specific gravity, compositions
showing contents of olefine, arowutic, oulphur and lead,
initial and finsl boiling points, vapour preasure, net

heating value and residue on evaporation etc.

(b) Coke and coal: specifications required
are carbon, hydrogen, oxygen, sulphur, nitrogen, initial
deformations softening temperature, moisture, volatile
matter, fixo& carbon, size range and heating value.

(¢) Heavy fuel oil: Jpecifications rejuired
are sulphur, net Eeat{ng value and viscosity.

(d) riltered water: uJpecifications rejyuired
are pH, totul suspended matter, total dissolved solids,

silica, iron, calcium oxide, magnesium oxide, chloride,
sulphate and total hardness.

(e) islectric powsr: TFor low and high voltages

the following details are to be furnished:

Voltage, frejuency, phase and voltage
fluctuations. Geherally government
electricity rules applicable are to be
followed for ull electrical installations.

(f) Empty baps: Capacity and type of fabric
reyuired are to be spccified.

(g) Intermediate products for further gggge!s;n‘:
opecifications re:uired are for (1) Anmonia -= puritvy,
water and oil content, and (2) Uvea -~ Nitrogen content ,
moisture, Buiret, size and iron content.

(D) Basis of bngincering

This is the most importunt section among all the
specifications. For want of scope and space it has not
been possible to give & full text of such comprehensive
specifications for a complete fertiliser ilant facility.
However, some important aspects are highlighted and some
specific points of interest ure inclvded in Appendix-C.

The plunt should be designed taking into consider-
stion the maximun euse und economy of operation, minimum
maintenance, interchangeability of parts, long operating
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life and safety of operating and maintenance personnel,
All aspects of engineering should conrorm to 3ome inter-
national und or the respective country's applicuble sta-
ndards and they should bo 8paly cut cleerly in the tech=
nical specifications.

lecessary additioncl 2quipients as standby should
be imnstalled to maintain Lho nlgh oa Lureau efficiency of
the plant. rhe equinnent, piniag and all other mechanical
items are deaifned according +to +th: advonced engineering
standards considering the speciol requircuent of the pro-
Jeot and should be of heavy culy tyne desipgned for con=-
tinuous service.

Material of construction of perts, particularly
of those uged for preacure scrvice should be sufficiently
resistant to corrosion. Corrosion ullowonge of pressure
holai parts should be at levss 3 rm fer carboa steel and
low alloy steel, Corrosion nllowen.sa i not required for
high ullow stoel unless othewrwic - specified,

All piping, vessels, hoet exchangers coming in
contact with process fluids i i-:onia nient shall be
made of such materiul eovivalent to - 25tter than re-
coumended in Nelson Chars, Also ot ¢.mhnnger tubes
must be of standard diam:+» unc Lensth,

The spare parto rayvli2d 1cr i plary for the
period of two years have to be ord ~hould be nade available
to the contractor for bidd’'ng. A conproucnsive list can
be made for the whole factory, g~cv %2 ¢hy various equip-
ments in different cctopgorics cad mansicning tho spares
required against them. Crnvonic: ¢ srovpings may he cata-
lysts, centrifugal compressc-i o-d virbinel (large sige),
reciprocating pump (Jarge rize), cortyifugel pump, small
sise reciprocating pemp, 8720l £Lr7 3%tesa turbilass, cene
trifuges, heat exchang ra, contmal vrivas, ponol instrue
ment and transmitter, enelrnits shin, cta., It i imper-
ative that in large siz-~ . oriiling. plc.ohn cersain spare

arts are always jairse’n-~f .o inurerare gpares. They
noclude one aparc neg of et i 1y @ arar? rotor assembly
for every 1 rgv siun cintrivial ooravtonor, 15 per cent
of the reformer tubes ete,

Frocess pevfo-miiea of er-h produssion unit
should clearly specify gueran “3c¢ pradiction capacity,
product quality «nd raw mal.niol n..d 1nsility consumption.,

Commercial Suecifsicgiarem: ~-cribed elsewhere
under the Pead "Gena i ¢ iiur “of cocnrracis" .
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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 clauses .
are importunt aspects that contribute to the successful
implementation of a fertiliser project. Contract proce-
dures which are legal and technical ik concept should be
prepared by specialists.

There is & wide runge in type of contracts, as
explained below each one huving 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 uvoids duasl resp onsibility between contractor and
owner. 'Lump-sum' along with 'Bonus-penalty' contract
offers incentives to shorten the construction period.

(b) Cost plus percentapge fee or fixed contract.

This type of contract tends to lengthen time {
og rtrvyion and increase total cost. & conpromise is to i
use, 'A fixed fee plus guaranteed maximum cost" type of
contract, which may offer some protection to boti. 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 eliminates
the time otherwise spent in soliciting and scrutinising
competitive bids. It might clso lead to some siznificant
reductién in plant costs.

(d4) Partly reimbursable and partly lumpsum coniragt.

In this type of contract, provision of sone
;oods and or services is provided by lump-sum payment
while others are paid on a reimbursable basis. Various
items coming in this category include engineering, pro-
curement, constiruction testing and inspection, process
know=how etce. €tc.

sefore the finulisation of contract, there are
two steps of criticel impaptance to be gone through, which
aefine 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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rrepauration of tender Jdocuments.

Tender documents ure generally prepared under
four heads namely (1) General informations EE) Instruc-
tions to tenderers (3) Technical specificutions, and
(4) Generul conditions of contract.

(1) Generul informations.

This section ives definition of terms used in
the contract, the informations re.,uired for tenderers'
personnel, tihe correspondence procedure to be followed,
the t,pe of contract tine tenderer is expected to submit,
language Lo be used, general intentions and rejuirements
of the owner etc.

(2) Instructions to “ie tenderers.

"nis gsection expluius the followin; for the
cenelit of the tenderer o that he fully understands
now the tender :..ust be ;repared .nd how the docuwents
must be presented. The tendercer is expected Lo satisfy
himself s to tue nutdre .nd locution of factory site,
ap.licable laws, u_reements wnd rc,ul: tions, the eneral
und local conditions purticularly those pertaining to
trunsportation, disposul, hiandling und storuge of materiuls,
availability of labour, wacer, electricul pover etc. etc,
ile is expected to inspect tae .ite und sctisfy biuself
about adeyuacy of wite preparution done by owner .nd
nssume its full responsibility. fie also si.ould muke .
sure that he has fully examined the tecunicul specifi-
cations.

The breakeup of tue in.ividual paerts of tue
tender is described ond ti.e procedure for rricin_ of
.ac. 1s _iven in detv.il in %ni: section,.

The procedure ior opening of tender .s well as
the detuils of two stage tendering proposed is explained.
The contractor is expeccted to _ive his Juotation in two
envelopes sealed and superscribed 'technical tender' and
'priced tender' respectively. (n the first day, in the
presence of tenderers, only the technical tenders are
opened, This evaluution 1is to ensure tnat the techni-
cal tenders comply with the re.uiremcnts of the invita-
tion to bid.

Durin _ evaluation of above tender, owner calls
for additions or delctions, if any, so as to harmonise
all tenders. .t this joint each tenderer is invited to
prepare a supplemcntary priced tender, if called for,
relating only to the agreed chunges in technical aspects.
Tender bond will be ultered uccordingly. Cn the day of
openin; of the priced tenders, the corrcsionding supple-
mentary tenders also ure scrutinised.
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zach tenderer is expected to provide a tender
bond to ensure tuat he will not withdraw on receipt or
after the ccceptance of offer., This should be executed
in the form of 'On demund bonds' by bunks 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 un appro-
priate performince bond by Lhe tenderer who has been
offered the contract. (ne of tbe main virtues of tender
bonds and perforamance bonds are thut they weed out con-
tractors who in thc cyes of the bank and surety co.panies
are not fit encugh to fulfil the contruct. Tenderers,
in order to be considered for tae work should have suff-
ieient experience und conmpetence in building lar;e size
fertiliser plants. :de should also produce documentary
evidences in support of nis credentials and financial
standing.

(3) Technical 3pecifications.

Details are already expluined elsevhere,

(4) General conditions of contract.

Tnese conditions,, also termed as commercial
specifications describe the gpecific financial rejuire-
nents, restrictions on currency: general contractual
terms and conditions and owners' intent with respect to
such items as insurance, tuxes, import duties etc., Foll~
owing ure some of tne salient points highli hted in this
section.

The contractor should guaruntee t.ie mechanicsal
completion of tue fuc.ory within the stipuluved period,
in accordance with tue construction schedule, (Normally
a large size Ammonia plant takes upto a maxinum of 30
montns for completion). In tie event of delay in mcche
anical comple¢tion, contractor has to pay 1i ,uidated
danages for the period of delay. [.is will be normually
about 0.25 per cent of tue total contract value for each
week of delay. .osometimes contruct also provices for
bonus which will be about half the vulue of penalty for
the correspondin: period of delay. There will also be
lijuidated dumazes for not uchievin; production terget
and raw materials and utilities consumption. .hile
fixing; penulties and 1i ,uidated damuges one should en-
sure that these are not being overdone since all these
tend to increase contrict price or 2t times scare the
controctors away.

contruactor hus to provide within contract price
and naintain in force, until t..e date of ucceptance of
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factory, the builders' crection risk insurunce includin
fire and extended peril with provision for settlement o
claims to be panid in U, 3. dollars or other convertible
currency in sucl proportions as may be re ,uired for re-
placement or repair of hon-indegenous equipuent or spare
parts. Contructor shouid lso mainbtsin insurance cover
a,l;uinst thi d party licbilisy - nd workmens'coruensation
liability.

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

General condivions of contruct should clearly
explain procedure for demonstration of performance guar-
antee und evaluation of datas collected in this regard,
irior to commencement of juarintee test run, the factory
should have operatea continuvusly und successfully for
21 days uat an sverage of 45 rer cent installed capacity.
The guarantee test run shall be performned for about 120
hours non stop for Ammonia,urea und compound fertiliser
plants. average results for any continaous operation
of 72 hours shall be token for determining plants' capa=-
city ror meeuing jusrunteed performance.

Coumercial specifications saould also mention
a8 to who will pay taxes, duties, excise, assessments or
any other churges of various kinds, whether present or
future, levist on Congrictor by pwovernmental bodies.

Contractor chall obtuin for owner all fully
prid up licenses to operute the factory wvccording to
the specificutions 14id down in zontruct. Force majeure
conditions preventing contrusztor from performing his
contractua’ obli, iLious Jdue to reusons beyond his control
should be at.iled,

arbitralion rule should be clurified. Any
disputes which ure not -micably settled by mutusl nego-
tiations between purties shall be submitted to arbitra-
tion in Paris pursuant to the rules of conciliation and
urbitrution of tiie International Chamver of Commerce for
settlement by one or more airbitrators appointed in accor=-
dance with the rules.

The contracior should undertuke training of
owner's stuff as necessary with respect to the opera-
tion and nmuintenunge of the factory.

The contructor should ensure that he shall
perform the decign and detailed en_ineering for the




factory us well as standards aud codes a8 set forth in
tue technicul specification.

Assessrent of lender

The merits und demerits of ull tecimnicul tenders
urc ussessed und o consclidated tubuluted statement is
riade suhowing prices lor cuupsrative study. It is not
oblijatory t~ fin.lise contructs on lovest tender, but
it will be ¢ sound buriness ethic to indicate v.e genuine
rcasons for rejectin_ o Geader 1u foirnesc o all concerned,
such a contruct fin.lisorion 4111 not only be correct but
4ls0 uppeur ccrrect. .fue c.oicc of tie coutractor will
however, ve lone only on reriis, the wain oojective being
overill succuss of ine factory. The ¢ osen conbructor is
.iven written noiice of his uppoiny - ut.

VIII. LaCJuCl Dide-Yo AMD KU 20 VoI MisM.

(1) Yreparing feusitility rc_ort. ond cetting
the upprovil for t.e “roject tike unduly lous time in
developin, co.ntries. .u: cxiended pre-fin.ncin_ or pre-
construcbion period not only deprives the concerned of
tue recultunt Lonefit but uey lso iucreas: investuent
needs, owin; tu the centinental rice in ca_in .cring, €jue
ipment und labour cost. . well presented feusibility study,
bicked by detiiled infor..tion s.fficient to unswer untie-
cipated juestions and re,uests for further dot. would most
provably save viluuwble time .nd money and thus expedite
vhe envire ;roject Lo a consider.ble degree.,

Feusibility study has to be read by specialists
in different fields. [o p:ssc such ~ ceries of close ex-
walnution, t. e feauuibility study must be cncouru in,, yet
4t the sane tine wcourate. Tne followin, fcutures should
be emphasised und durwnstrated wnerever possitle.

(a2, Lesic need of Lhe pro/cet

(v) DJirect .nd incirect vcnefits to tne
~ comnunity
(c) an.owers of muprkets «id sules
(v) asourance of ruw muterial supplies
(e; .uilubility of ;rocess .nd performance
Juaraatees

(L, Gojetence of proposed wenior Ranagenent

(g) Detuiled finuncial analysis, projected
earnings aud casi flow.,

felsibility report, if jo0suible, should be
supported by l.tters of intent from prospective customers
and raw ueteriul sup licrs us well us Jcuaranteed moximum
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pricga fron ccotructors, licensers and others. An att-
ractive foriiat wishout being showy widl evo.e a fuvour-
able responasc.

(2) PFPersiliser projects beiny cupital inten-
sive in nature, drlficulty will be expericnced in secure
ing the interest of potential investors wiho might wish
to subsgcri e a large part of t e required copital, ri-
nancing problems ni;ht uloo rise owing to currency res-
trictions and doubts concerning the security of cupital
and earnings. A pructical way of surmounting foreign
exchange limitations, as well as raising lurge funds
required, mi; Lt »e¢ to borrow money from one or more of
the internatiémal lendiug agencies. Govern.ont initerest
in the project also can suve considerable time and effort.

Ihe loreign exchange component in u fertiliser
plunt can be in millions of dollars, which is necded for
buying gpecialised items like stainless steel vessecls,
complex machinery, sophisticated instrumcnts cte. Time
in arranping such finunce can be saved perhups if we make
use of suppliers' credit occassionally offered by deve-
loped countries.

(») treparution of tender docunents, invitae
tion of competitive bids and finelisation of contruct is
another itecu that can be time consuming. This cun be
minimised by choosing tie proper type of contract that
takes minipum time for finalisation,

There is a mistaken notion thut when povern-
mental sgencics are involved in & particular project, the
contract sheuld be uwarded to the lowest Ge.derer for
fear of _ovornment disapprovul if otherwise offered,
Generally, governuent does not wuestion tcclinical deei-
sions and it is only fair that when & lowest tender is
rejected the reusons for rejection are clearly mentionad,
Tender rccommendations should be prepared by knowled;ca-
ble und cowpetent persons and they should be fuir, con-
vincing cnd should speak for its genuinencss,

(4) Complexities of tie problems involved in
a fortiliser project are enormous. Luack of uanderstand—
ing of this uspect und inadejuute planning; have ciwused
considerable delys in the execution of projects,

One of the best ways to avoid this delay is
to agseumble un exjperienced planning group, which could
develop an overall plan and breuak it down into manageuble
components. A 'critical path technique' or 'FiRT' eould
then be applied to ensure that the roject is completed
on a specified time :chedule with minimum of deluy to

provide co-opsration amonyg all the contributors to the
plan,
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Iy 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 aproint
one or two of his plunning men to follow the progress of
the project in close conjunction with the contractors'
personnel.

Occusionally, plants are built by several con-
tractors and sub-contractors under the coordination of
tne owners' cngineering departient. In such cuses ex-
tremely close control must be kept on construction schedule
to prevent the total time and cost of tle project incre-
asing alarmingly, since overell resp onsibility rests
with the owner,

(5) Orders for a large number of e, uipments,
parts, services etc. are pliaced with different vendors
both inside the country where the project is built as well
as abroad. If any contractor fuils to deliver the _Joods
or gets into legal complications, project can be unduly
delayed. To avoid this a vendors' list should be made
which is approved by Loth owner znu contractor us a result
of their experience and or study. Crders will be placed
only with the upproved vendors.

(6) “nere is sufficieéntly larye fobrication ca-
pacity for heavy vessels and cquipments uvicileble in de-
veloping countries. Lowever, special alloy steels or
stainless steel raw nateriuls for ubove mentioned fab-
rication muy soaetimes be in suort sup,ly indegenously or
vencors may not be able to get thean in tine from inde-
{;enous sources to meet tle ti at construction schedules.
This c.n cuuse considerable delay. I'here have been several
instunces wien projects were delayed due to dels, in deli-
v.ry of inde_enous egquipment.

S.ove difficulties ¢r. overcoue by i..poriing
necessury ro .aterials sullficiently in advence of their
requirements or cwn.crs assisting coatructor to expedite
indegenous raw muteriul deliveries.

(7; 1inlund trunsportucion ¢f consract equipments
arrviving by sea or ut ruilway heads is un im.ortant item
since uwuny © tines special arr.ngements like strengthening
of rouds/bridges/culverts nuve to be mude for tie truns-
portution to construction site. .Jometimes special trailers/
buryesh have to be rocured for the trunsuortation of
couglex and ;i ntic ¢,uicments. This needs yroper pla-
nning, coordination with _jovernrment departments etc., and
if not carefully planned can upset the construction schedule.,

(8) Large size amuoniu plunts of 1500 Tk/Day
cupacity ere juite common in recent times. .lant capacity
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is restricted by the size of ']~ ¢.ulpuenvi.  For example,
a single streun 1500 VE/Day a.moni. plont way reyuire a
converter weighing about 500 T.. rndling and erection
of such vessels is complicated =.d costly. Under such
situations there is no disadvintage in duplicating such
vessels and making them opcrotie in purullel. This saves
time and c~8t in crection und ~t the sume time operating
in paralle. will havye ubsoluteLy nro wdverse reactions,

(9) Construction tige c..an be shortened considere
ably by ascisting contractor with such items like tem=
porary utility supplies, trinsportation, housing, local
labour and guidunce in local governmens regulations as
well as customs clearances cud sinitar sources of poten-
tial delay.

(10) The complexitics of problems und the minute
coordination re.uired betwecn the contructors and their
sub-Contructors of ejuipments can he illustrated by the
following example.

i large sive single stream smmonia plant wus
designed tc¢ huave « two barrel cenbrifugul compressor for
synthesis gas. The driver steam turbine was located in
the centre with tle high and low pressure barrels of the
Compressor located on either cud nf the fturbine. Wwhen
the trial run of the machine wus fuliern. it was found that
though turbine wus QULnRing ia pronarp dircetion, the come
pressors were rotuting in tl~ ro oy disoction. The nistake
was identified in time anl wug coprpero~d by interchanging
coumpre...or barrcls., Thig obviously risulted in delay
and enormous cost to revork oll pipelines coupleted earlier,

Normully ihe compicisor vendor is responsible
for givin,: desgipn or mabteuing coupling ond iection of
rotution to tue vendor sup;lsing tie driver equipnent,
A lack of .oordinstion betwee: ihe verndors re:ulted in
the above mix up. .uci. 2 preolen could have delayed a
project by several months, tnov:h in tihe reviewed case
due to fortunate circumstincen delay was restricted to
cight weeks.

(11) Improper testiung of lines and vesscels,
cleaning of pipelines and testing of safety valves have
been resp onsible for considerublc delays in the comme
issioning of tue |lant.

These cun be wvoided by estublishing an ins-
pection teum to lolluw up und co-ordinuate construction
activitices, precomnissionin: tests and cleurin,; contrue
ctors work for yuality.

(12} sbnoriilly tull veosels with 180 to 200

feet height arc cometimes used ir the CO5 re cneration

.- . § RN : - i - [}

process. 1l these ere Lo be lubriecated fn the vendors
shop and trunsjorted to site in one plece, they mijht
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involve considerable costs., also this could result im
unncceonary delaye. In such cuses possibilities of tran-
syorting such vessels to site in sections and assembling
tuew 1% site slould be explored.

(12, Lpare parts for twe gear normal opcration
of t.c pl.nt wnd the insurcace spirc. mencioned elsewhere
in tids pjer should be wuv.iluadle 2% site when ilant is
com:is.ioned. Fiilure to provide them could c.use delay
in the cvent of =ny cner_ency.

(14) election of 4 reuted contructor, who has
ga‘ reliuble experience in building fertiliser plants,
bs eninecring, coustruction inspection and procureuent
personnel unler hin, (¢) a lurge skilled lsbour force
rexdily avuiluble (d) e construction ¢ids and equip-
ments unier his custody etc. _oes u lon_ way in the succe=
essful expeditios of tue project. This is o most impor=
tunt pre-rejuisite for avoiding deluys vnd misunderstund-
in;s bLet.cea owner and cen.ruactor due to lick of coordi-
nztion,

II:. uT..)«J‘..(Jl-JuTl(-N - fﬂ.;'.(‘l\Ix. lb-\:iL‘L;

feced stock «vailubility _ener:lly dictates the
process tecunolocies tc be udopted for the manufucture
of synthesis sas. Jteun reforrming of 1i it hydrocarbons
operuting at a pressure hetueen 26 - %5 ...s/Cm€ is the
process used for feed stocks, Naphtha und Natural gas.
For heavy liguid petroleun feed stocks like fuel ogl,
partial-o.id:tion couse is fecllowed with tue pusifiers 2
operating st pressures ran_in_ between 60 and 85 ¥gs/Cm
usin; two sepurute patented processes. Gussification of
coul, wiicu ic wcuieved by blowin, oxy,en 2nd steum to
a bed of co.l is clussiiied iato two cate_orics nar.ely
(1) proces.: viacre fucl is retoined in a [ixed bed, und
() proces: wiiere fuel is cuspended in a gus. 7The forger
sascification operutes at & pressure of wiout &5 hm/Cm
while Llie latter opcrates at utmospueric pres.sure, It
is obvious from above thut there may not be any scope
for stunduriisation of proccsses for manufucture of Syn=
tnesis _us. .loiever, tuere mu, be a $05:5101lity of stun-
derlicveticon in plant espucities,

ammoniz synvhesis, hus not _one through any
D& JoOr cuunjes over Lhe yseurs. foust of L:ie gyufhesis
loops opurate ut a pressure of 300 - 350 ng/Cm, ulereas
¢ Small nu.ber of loops cpuri.te +t low pressures run_ing
vetween 150 und 25C ¥ /Cm<., Low prescure loop h.s the
disidvantuge 0™ 1ot slze for hijher copacitics. Tuere
Lepedrs to be nosovwd jusuificaticn Jor stondurlisatisn
cn Lioh preccure process for : nthesis loop es; .ciully in

plants of 'i_her cupucities. The only otier ct.ndardisation




that might bYe up, licuble to Amaniu plant (including
.asification and uynihesis) is in t'e plunt capucity.
Three plan!, ciy.citice suggested for stundardisation
for lurge wi.e single streum awwoni: Hlants are 600 s/
day, 1000 1../D0xy @md 1500 Pu/biiy.

ihospiotie Fertiliser ;lauats which adopt bosi-
cally siwi.ar processes may +. w0 be able to lreing in
capacity ~tndir'isttiocus for lurge plunts in onc or Lwo
capucity r u_es.

spudpucnts thot cun be shindardi.ccd following
cupucity stindoedisution in Amnonia plant cre reiormer
furnuce, usifiers, ammonia convertors, Centrifu_al Come
pressors for synihecis _as, air, ..mmonia ctc.

rrocehs flow for the Lupgested mevhods being
practicall, the same loyout of the plant ulso can be
stindardied.

advontages th:t con be e:pected out of st.n-
dardisation arc:

(u) seduction in engineering cost

(b) uusy avuilability of spure purts
espuciully for centrifugal compressors

(¢) HReduction in cost of manufacture of
preasure vessels.

(d) aeiuction in everall cost of fertiliser
])ll-‘-nt °

(e) slortenin; the period of completion of
project.

Xe GhraPoR ULl ToATION=MACIHTINLERY/E UilMuoNT-
DoV G Ty CUUNTRIES.

To vuild a larg;e size modern Ammonia plunt in
a developin;, country, .. minimw: ot about 25 per cent of
the investnunt is in terms of lorcign exchange. ‘Ihis
tends to o up in the " bsence, within the country of
fabrication cayicity of preecsure vessels, eyuipment
manufacturing fucilities, engineering expertise and so
on. In sddition to t..e scarcity of foreign exchange,
imports ol e uirments and machinery tukes inordinate
long lead time for procurement, not to speink of the
complicated formilitics to be one through. 4 fertilie
ser plant wiih sophisticated imported machinery has
also to depcnd upon im .ated spure pirts until such time
that these cun be substituted with indegenous ones.
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Taking all these into consideration, taere is unquest-
ioned advantage in muking full use of the availability
of indegenous ;oods and services. Countries which
could make avalluble above services in surplus of their
own re,uirements could aiso export them to the needy
countries thereby earning consideruble foreign exchange
in the process.

some of the above faciiities now available in
certain developing countries are listed below:

(1) There are competent design orgunisations
whjch can successfully undertake the complete design
and en_ineerin; of fertiliser plants. They posseas
engineering license from internationally known process
owners. This fucility is also availeble for export.

(2) The complete power plant machinery includ-
ing nigh pressure boilers, po.er generators, fuel burn-
in; ecuipments etc. are available.

(3) Centrifugal conpressors in modern ammonia
plant driven by extremely hi h horse po.er steanm turbines
are very delicate but at the sume time highly dependable.
Tnese are now manufactured in developing countries with
technical colluboration from well known manufacturers.

(4) Modern fertiliser plants use differocnt
catalysts in large volumes. .ll of them which were being
imported till the recent past ure now available through
indeienous sources. .ome are being menufuctured under
license from reguted process owacrs whilc some others
are bein: eveloped :ith iadecjencusly availzble ktnowhow,
the raw nate iuls fo: some catalysts like nickel being,
of course, imj.o:ted.

(5, Large nunver of yressure vessels of intri-
cite design, heat exchungers ctc. made of stuinless and
specicl ufloy steels are used in fertiliser plants. All
such vecsels exceptin_ ver: few cun now be manufactured
in certsin developin_ countries. It is found that on
certuin occasions raw materi:ls like stainless or special
ulloy steel mey huve Lo be im, orted.

(6) Reformer tubes ccnirifugaly cast out of
nigia chrome-nickel alloy ure uced for steam reforning of
1icht hydrocarbons. This highl, sophisticated reformer
tubes are now m.nufactured in certain developin_ countries.

Fertiliser tecinology and associated services
are so much advanced in certufn developing countries
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Lhat lorai e bae oot poneat il invest.aeat of a fer-
tilicer lunt, ...al wag /O Ler cent a4 decude back has
plumncted dee 0 (o sy Lo o per ocent.  Phis is a major
wevelo;maat wisen JLias vell for f{ertiliser plant growth
in Jevelnpin SONLLILes,

XI. LdUoicn op TAL iv THV o ppoi vOLL D OCOYE FOR
1.8 RSOUCTLON,

Customs duty on imporied ¢ juipments forms a syube
Btuntiul portion of t.e investment capital of a fertilimser
plunt. Tto vulue hag voried from 27} per cent to 50 per
cent on tie C.1.W cest, during the past decade., The quentum
of imported components differs froo country to country de=-
pending on tlie developnent of inde_cenous fertiliser tech-
nolog; in it,

In an apmonie/urca fucility where tle ratio of
cost of imported m.chinery 4o indegenous ones is ubout
2 1 1. About 7.5 per cent of the inve=tment cost of the
project oes for custons duty when its rate apylicuble is
about 27§ per cent on C.leFogost. "Mais will go up to 15
per cent when %ac dutv ie doubled (tefer /nnexure-i),

Nornully a 3 per cent nalee tux is levied on cost
of indegcuous ¢ quinnents, Its influence on invest.ent
Cost muy o ' Lo one psr cent in groportion to the rate
ol tax up.licible in Lie country.

Inpuct 2f susions duty on investiment cost of
a fertiliser Plant is clear from above., Any relief given
to the ubova “spoct eun help considerably in capital
formation, Customy dutioy uoe generially levied by gov-
ernnents s a nmeas ro £y cucourage local industries by
protecting .t from imiorted ;0 dg and ug a governmental
policy. I.. view of Ll essent .1 und ~i-jtal intensive
nature of o fertilisar project, there ig a justifiable
heed to rvicw Lie Gox ginuclure, his &spect should
also draw ohe uttention of internatiénal bolies that
assicis in czonmiz and industriil crowth of the develop-
in; countries.

A1 BanG AGUNT 2 @i, R ponlit,

“%iv ounsed chenieul «nd vertiliser plunts were
in exis“cuce fer aver twenty yeers, their main attractions
beiny shortering tuc contruction time of the unit and
their ready nmode ctate, ~Voiding adverse local conditions
that may not faveup building (riss rooty plunts,

Tn developin; countiies, louger completion time
und excessive over run of budget were often inevituble in
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setting up a fertiliser piant. Itlants therefore, tend
to become unecomomical thereby’y retarding the growth of
fertiliser plants to a consilerablo extent.

In a developud country like U, . a., more than
sixty per cent of the nitrogen supplied to the soil is
in the form of Anhydrous Ammonia, Considerable portion
of the other fertiliser needs of phospherous and potash
in rejuired proportions cume from dbuzk HY. ading plents.
Portable fertiliser plants of above type can save cost
of long haulage of fertilisers in certuin locations.

>kid or vurse-mounted fertiliser plunts appeared
«nd became popular in developing and developed countries
in the above buackgrouud. They uwwve the following special
charccteristics that makes it more fuvourable than con-
ventional pl:ints whurever such conditions exist.

(i) It cun serve the necd of re.ote g ricultural
are:s, having access to linited or s5.2ll reserves of feed
stoel (Natural gas/Naphtha).

(ii) It cun serve locutions where infrasiructure
for erection of pluats urc joor.

(iii) in c' se fee! stocks ure depleted, the plants
cun casily ..ove to .mother site vwiere feed stock supply
is aviiluble.

(iv) Secususe of its ready made state, it is possible
to et lumpsum bid,

(v) wasier wo obinin finance to set up plants and
they can be insctalled on rixed und sihort completion schedules.

(vi; Long fertiliser hauls czn be avoided in certain
locations.

(vii) In a develorin: country 3t is specially att-
ractive, dbecause plunts cen be fabricated, ussembled and
tested in veundor:; shop, simultuneously to ground preparae
tion in owners site. .ork at site is simplified und
reduced to just courling up pieccs. These enables com-
pletion of thie projuct in itiwe and within the budget.

<maller fertilic.ir pliunts of upto 100 Ti/Day
Ammonia cap.city were in existunce long back. At present
capacities upto 1000 TE/Day snd over are being activel
considered. In larpge barge-wounted units utilities liio
power and vater 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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Large barge-mounted unite necessitates fubrication
of plunts in large sections, which needs specisl hauling
and lifting facilities to move them to site und lift them
to positions. The same applies to lurge skid mounted
plants erected on builtuf platform. All the above units
are muinly considered only for reuscns explauined earlier

und for apylication mostly in developins countries.
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PINANCIAL STRUCTURLE

FOR FERTILISLR PLANT-AMMONIA/UREA FACILITY
OHARE CAPITAL
(DSBT=-EQUITY RATIO - 23 1)

(a) Total investment cost of project - A Dollars

(b) Deduct: Suppliers credit from - B Dollars
developed countries.

A -B Dollars

(o) Iupnds %o be provided.
(1) EBquity capital = Dollars
(ii) Loan capital - (2/3 A=-B) Dollars

TOTAL A - B Dollars
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I1. GAPITAL JIRUCIURG

v FOR AN AMMONIA/URE4A FaCILITY
- () aigmopis plupt gopt

Cut aSITY-TONNi PR DiY ASNULL PRODUCTION=-
o TONNES

Cost shown us percentage
of total investment.

1. Flant and equipment. cos 22,04 ¢
F.'\;o./F-C'.R cost. .
2. Freight and Insurunce. . eee 1.47
3. Custous duty (assuming see 4,92
273, on C.I.F cost.
4. Inlund hundling, eoe 0.179%
So Gales Tax (for local ) se e 00“93‘,'
items only)
6. Cooling towers. cee C.5% |
"+ License fee. coe 0.578%
8. Engineering and eee 3.58 &
.. procureuent. N
9. Civil construction. . ews 1.80 &
100 Br.ction. e 2.98 f'-'
TOTAL vee 39.6 &

(Values given are approximate indication only)

e e i o s - ~——
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Crycoee IR N LYakali.
b[\uﬂ. &L;\lir JC%

ool nT V=DONNES iart 0aY

ANNULL £ RCUUCTION-

PONN LS

Cost shown as percentage
of total investment.

e

2 QU]
. [

Q.)

e

e,

1.

<lant and equipuaent
F.C.B/F.U.Rs cost.

frei_nht and Insurance.

Customs duty at 27%.
on C.1.F. cost.

Inland hundling.

- Jales tax.

wooliny, tower.

rroduct handling and
hegsing including Jils.

ILiccnse fee.

gngineerin; and pro-
cuvencat,.

Jivil Construction.
zrection.

TCTAL
(Values _iven

see 10.92 ',-.'«
eec o 0072 :—I’
cee 2.41 %
coe 0.122 ..
cee 0.263
ces 0.625 i
[ 3 10973 ;
coe 0.835 ¢
coe 1.50 &
coe 1.28 )
see 1.614
coe 22.29 &

are approximate indicators only)
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() 90u2 OF TOWNILF

~U0St Shown &8 percentege
of total investaent.

Land and land deve- cee 2.7 %
lopaent.
Cost of land inside eos 0.43 ®
township.
Oost of township with PN 2,19 %

500 dwelling houses,
shoping centre and
other yeneral amenities.

TOTAL ces 5.36 %




N

- 36 -

(d) CULT OF SERVICLS ARD FaACLLITIIS
P68t shown as percentage
of total inveatment.
I. l“tTLR
a) suter storage and cee -
pumping.
b) Overihead deservoir. voeo -
¢,) Sanitary water for cos -
township.
'075 lid
II. 10.GR
a) . Te Owiteh yard oos -
and main ldeceiving
station.
b) Ltesm Ceneration. oo -
¢) .Jmer_ency power. cee -
i) Temp. ,.0ner supply ces -
to site,
e) Barthin_-ui_hting ceo -
i'rotectors and
Fuctory Li_hting.
f) Power wiring of coe -
hYuilding.
L';) Sir C()nditioning. XX} -
h; Usilities. ece -
G.077 %
1I1I. SZRVISLS
&) .atcr treatment plant., voso -
b) Yerd pipinu. eoe -
¢) Zffluent disposal. coe -
d) .orwshtop building and cee -
equipment.
e) klectricil und Inst- vee -

runment sliop.




[
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" 008t SHOWD &8 DOTOONTAge

of total investment.

8) Reilway siding and
Marshalling yard with
Loocomotive.

b) Construction equipment.

¢) Treansport vehicles.

-

£) Laboratory building coe
and equipment.,
§) Fire Engine and safety cee
equipment.,
h) Communications., eoe
i) Hospital services. cen
J) Tech. Office. coe
k) Training Centre. see
1) Pencing and compound ees
wall for factory.
m) weligh scale. see
n) Roads inside factory. eoe
_o) General and Infl. ,tores. ...
p) llant Main office. coe
q) Time office and pay roll. ...
r) Administrative Building. ...
B) City office. coe
t) Start up of plants. ves
u) Product weighment- ves
Lorry weigh scale.
v) OJafety eguipments. ooe
IV, NOPOR
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~Cost shown as percentage
of total investment.

Ve OFFICE SURNITURS .ND 2 LI 2

a) Drawing office and cee -
curvey equipment.
b) Office furniture. cee -
0.2T &
VI ® l'uIA:JCAQIAL-"J\Y :;UU:J‘
a) Preliminary expense. see -
b) Ire~operating expense. coe -
¢) Interest durins con- cee -

struction and credit
insurance charges.

d) Foreign trauining of cee -
Indian personnel.
e) Contingencies., cos -
0.70 &

GRaND rCT.L coe 28,3 ¢
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AORKING CAPITAL

FOR HORMAL OPERATION 100 %

Coat shown as :NQD‘E‘

of total investment.

1.

2.

de

4,

5e

6.
7e

Accounts receivable
(ﬁ month eEie of pro-

duct at selling price).

]gventoriga.

(a) Raw materials

(1) Naphtha for 15 days
operation.

(ii) Puel oil for 15 days
operation.

(b) Product

Urea 3 months production
ut cost prioce.

Qperating gupplies.

Bags -~ 1 month,
Consumable stores chemicals etc.

Spares at 4% on plants cost.
00ds in procegs

Ammonia 5 days production
at cost price.

Cash in hand
TOTAL
Leps

Accounts payable

Bank Borrowings and intor-
national resources.

Net for capital outlay

‘. ” !,. approx. ,
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(£) SUMMARY OF CaPITAL OUTL.Y
Motal percentage
of total investment.
1 ') :\mm0n18. plant s0 e 39. 57 ,Xl
2. Urea plant vee 22.29 ..
3, Capital outlay for services coe 28.37 %
and other facilities.
4, Lend and township. coe 5¢37
50 .Jorkins c‘pitalo e e 4038 ',

TU AL

100 %
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(g) PRORATa_CGLT.S CF SERVICES AND OTHUR FuCILITIES FLANTWISE.
1iant “Prorata ~ Irorata  Proretd Prorati
cost alloca- alloca- alloca~- allocation

tion of ¢ticn of  tion of of working
cost of lepd and working cupital
services. towAship. capital. (Margin

frov ded

n capital.
1. Ammonia plant 29,57 18.15 3.43 5.219 2.80

2. Urea plunt 22.29 10.21 1.93 2,93 1.57

2CIAL cee 61.86 28,36 5436 84149 4,37
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(h) QOST ¢F FRODUCTION FER TONN: O didiONIA
Annual production ... Tonnes MM dollurs.
I. INVESTMINTS Q

(a) Flant cost.

»

(b) Proportionate cost of
services.

(¢) Froportionate cost .f
township.

(d) Working capital (Margin).
(e) wWorking capital.
II. DIRECT UEERATION COST

wuantity per Unit UnIt™ Cost Cost as

tonne of amm- rate. per percentage
onia. tonne of ummonia
of Cost per

ammonia. ton.

1. Raw material

Naphtha - tonne - - -
2. Utilities

(a) Power - Kl - - -

(b) Cooling weser - M2 - - -

\¢) Frocess water - " - - -

(d) oteam - tonne - - -

5. Operatin; supplies.
4. Labour and overheuds.

total direct cost i 36.511

IPIXED COJT,

5. Maintenance cost at
2.5% on cost of plant
and services (Ia + Ib)




6.

7.

8.

9.

e) Depreciation at 10
on cost of plant and
services (Ia + Ib),

b) " at 5 on township (Io).
Insurance at 0.5 on

cost of plant and
services (Ia + Ie).

Interest at 9% o
working capital (Io).

Interest at 7» on 2/3 of
(Ia.+ Ib + Ic + Id)

TOTAL FIXED COGT

152 2

TOTAL COST

100 %

(Percentages approximate and indicative

only)




A,

B.

C.

D.

E.

FINANCIAL AND_ iCONOMIG ANALYSIS

P APnCITY
1. Ammonia production

2+ Nitrogen equivulent
3+« Urea for sale

FLANT INVeoTHuNT

1. Total erected plant cost

2. Cost of services and other
fucilities.

3. Cost of township including
land.

4. Initial working capital.

Tonnes/year
Tonnes/year
Tonnes/year

MM (dollars)

TOTalL INVJJTNuNT XX

FINANCING

1. Liquity cepital.
2. Loan capital

ANNUGL LAGNING., WD waluNOSES,

1, 38les income

2. Cost of sales (a) Varisble cost.
(L) i'ixed cost
3« Annuuli depreciation

4, Interest on Lon term louns and
credits.

S5 Profit/locs before tuxes.
6e Net profit after tuxes.
ECOJNOI.L., LVALUALION

1. Investment per tonne of
nitrogen 35/.2.

Approximate

percentage of
total invest-

ment.
61,87
28,37

5.38

4.58

oo %

’
v

-

o

AI

w

~

- A MM dollars.
o(i A) MM dollars

in MM dollars

« Dollars.




2,

3
&4,

De

7e
8.

9.

-d5 -

Frocess investment ratio 31/BS
Capital output ratio D1/BS
Profit ratio on sales D6/D1.

l'ercentage of net profit on e, uity
Oupitul 86/01 .

Percentage 6! gcross profii Lefore
intereat and taxes on total
iuvestnent D4 + DS/BS,

lay back period

Breuk &ven point ¢ ag turn over
b) capacity

Cost of sules to sules income D2/D1. ...

years

MM dollars.
1%

Ratio.
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Gy ) Gl OC ), 200 BUTLIING Pud PTLIGER LLANTS

fhe following co.'es ap, lies cenerally to fertiliser
plunts and ammonia/urcy facility in purticular.

(1) The design, nm.nufacture, testing und construction
of the fuctory shull be in uccor:ince wilh enerally accepted
st.ndards for the sufety of uumonia/urew plints built in
the United Liutes of america. ompurable other stundurds
ma, be substituted proviled recognition is given to diff-
ercnces in rating, allowable stress, and dimensions of
ammoni: plants. besides, it should also comply with all
laws und regulations v licuble Gto the induatry in the
country wiere the foctory is being built.

(<) liechunical

ventrifu ul pumps oo AYI = 610
lMechinicul drive gteum ee AT = 015
turbines,

centrifu:;sl co.pressors ee AT - 617

ideciprocaiing compre..;ors ee uil = 618

() Prescure vessels

aolls Code section VIII for design and section II and
IX{ for muterinls und welding.,

(4) isichangers

Aols Code ections I or VIII ss ap;licable and the
stun?ards of flubular _.xchanper Manufac .urers issociation
TiMA)

(9) Boilers

americun .ociety for Mechanical ungineers (LoMk)
Boiler und lressure vessel code wection 1 for design,
nection Il for materials and ..ection IX for welding .

(6) Burner tubes

americuan tetroleum lnstitute (al'I) "Recoumended
prictice for cualculation of heuter Tube tuickness in
petroleum refineries", all A Y30 for estublishing ullow=-
nble stresses for pressure parts outside the furnuce and
for ull the Lube ‘ubricution.
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Uls standards (Uea8) are issued by american
standards Institution, series A refers to Civil Zngin-
eering and .eries 3 to lechanical ingineering.

(7) kiping

Us5.5 B 31-% and tue st .ndards listed sherein for
bolting, fittings, values, flunges, jaskets, piping, tudes
and threads. These stundards cover dimensions for inter—
changeubility pressure- teuperature ratings and manufac-
turin; and testing requirements.

(&) ammonia storae tanks

LT tundard 650 «ith appendix—Rafor refrigerated
products when pressure is bolaw 1 Kg/Cm© and .3ME Code,
tection VILl for over 1 Kg/Cm rressure.

(9) sufety

Usas=412 for wall openings. U.AS a14-3 for fixed
ladders. «..=Rr 500 for 1imits of hazardous areas. Atl=
Rr=-520 as design and lay out _uide for preasure relieving
systems. API RF 2000 for tank veanting guide.

(10) ulectrical

liational ulectrical Code (il.ic as modified for
local con.litions. ilectrical equipments located in haza-
rdous area are of proper type of construction for the area
clessification. Iazardcus wred classification is _iven in
NiCe

(11) Corncrete desiyn

American Concrete Insvitute (ACI) rublication
;.CI 318 ".uilding code reyuir ments for reiniorced con-
crete" with detalls conforning to 4Cl-315 "l:anual of

standard i1raciice for detailing reinforced concrete str-
uctures".

(12) itructural oteel-Jurnace Jteel and Stacks.

smericun Inutitute of ~teel Construction (AISC)
tspecification for the lesigyn, fabrication and erection
of structural steel for buildings". welded gtack details
sre in accordance with the american .elding cociety (a4s).
standard Specifications for .elded Highway and Railway
Bridges 92.0.

(13) Zuildings
In accordance with local codese.




—

(14) aind 89& “:Ehgm’

UoAG. AS8,1 for «wind Load Uniform dbuilding code
for earthquakes,

(15) Rlumbing
USAS A40,8 Plumbing Code.

(16) Heating, Ventilatin;; and airconditioning.

Uenerully in accordunce with the _uide of the
aperican Society of Heating, Refrigerating and Air
Conditioning .n:inecrs (L.JiRAE).

(17) uffluent disposal

The liyuid effluents should conform to the standard
specification applicuble to the country in which plant is
built, vaseous effluents will conform to air pollution
legislation and standards applicable for similar industries
in t.e country in which the plant is built.




-49 -

BREAK DOWN OF INV.oIMeNT COSTS JOR AN AMMONIA/UREA FACILITX

' 1000 Tk/Day - Ammonia - 1650 Ti/Day Urea
Peed stock « Nuphtha

Location of plant ~ India, Bangladesh, Srilanka..

Contract -« 'Turn-Key'

I. EJUIPMENT PROCUR.ZwNT

(a) C.I.F Cost of imported contract - 21.3 &
equipments at Indian lort (App- -
roximate freight und Insurance

cost)
(b) Customs duty at 273 per cent of ’
C.I.F cost of imported equipments.- 5.8 &
(¢) C.I.F cost of indigenous contract - 10.9 %
eyuipments.
(d) wales tax at 3 per cent of I(c) - 033
(e) C.I.F. Cost of imported spares - 2,01 &
including one churge of catalysts.
(£) Customs duty et SO. of I(e) - 1,005 &
(g) C.I.F. Cost of indegenous spares - 0.5 &
(h) sales tax at 3 per cent of I (h) = 0,014 &
(1) Transportation from Rail head or - 1.34 %

Port to job site of all contract
equipments und spare parts.

(3) Peid up iLicense und know-how fees = 2.258 &
TOTAL - E!;.E ; ’

(Total cost of customs duty and sales teax alone at
above rute comes to 7.14 per cent of 'investment cost).

II. NGIN.LsRING INCLUDING:

(a) rrocess flow diugrams -

(b) rrocess . & I flow diagrams -




(o)
(a)

(o)

(r)

(g)

(n)
(1)

(J)

(k)
(1)
(m)

(n)
(o)
(p)
(@)
(r)
(s)

(v)

(v)
(v)
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Utility I’ & I Flow diagrams -

1lot plan and layout drawings - '
with foundations.

teneral materials and utilities - ‘
balance di.gram.

wngineering; specification for
tanks, vessels, heat exchangers,
compressors, pumps, fans, furnaces
pi nf, Ins%rumentation, electrioail
bulldings, structure, civil,
Instrumentation and painting.

Individual Data sheets for major
equipments.

Instrument Gchedule.

tngineering, drawings for mejor '
Vessels and bowers,

Route drawini for instrument
wiring and piping.

Instrument punel layout,
islectrical single line diagram. ?

List und specification of Motors
and electrical eyuipment.

Layout drawing and yard lighting.
Route drawing of electrical wiring.
iiping arrangement drawing.

1iping line schedule,

Iiping specification,

Outline drawing of main structure
and main pipe rack.

llanning drawing of Jjetty roade-
fence etc.

Vebdors assembly drawing of
major equipment,

Vebdors catalogue and other
pertinent documents for major
cquipments.




(w)
(x)

(y)
(z)

III.

1v,

V.
VI.

Inspection and testing record.

Instruction for operation and
waintenance of all plants.

Lech.nical specification manual,
Instruction for gesemeary supplies

including, catalysts, operating
chemicals, lubricint, supplies etc.

ICT‘&L ) ?.U 9-)

CiVIL SOLURRUCTICN .ND MNuCluNIC.L SRECTICN
Direct Construction costs

Civil works coe - 8,414
irection works cor - 2,70 &
Piping WOI‘kS eeoe - 1.54 5\)

INDIRECT SONSTRUCTLICHN COSTS

Temporary construction cee - 033 %

Contractors Construction aids ... - 0,83 %«

Generul site office cost. cee - 0.433 %
Insurance cover for construction . - 0.40 %
and erection-uuration till factory

take over,

SUis™VISION S05T

Locel as well as foreign eoe - 2.38 &

.‘UD.XL [ X W1 —W

CURIRACIURS COST FUR CONTRACT

squipnment inspection, ilome office - 3.96 %
establishment etc.

ORKING C.uxID.L - 4,5 i
Procurenent znd development of - 5.37 ..
land.

Procuraneiit of licensés,arrange- - 1,00

Ben: for'water, electricity etc.
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VII. MISCiLLuaN2OUS INCLUDING:

(1) Truining of ommers staff -

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

(3) lreparation of bid specifi-
cations, and contract finali-

sation.
(4) Cost of finanecing -
(5) Pre-operating cxpenses. -
(€) Ccntingencies. -
POTAL 13,9
NOL.w:

1. Cost upto item IV excludin; customs duty and sales tax
are included in contruct price,

2. All other e.penses are to the owners account.

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

a) iroduct storuge - Bulk storage - 45,000 TE
Bugred storuge - 6.000 TE
sagging capacity- PFor bagging

entire product.

smpty bag storage- For one month,
b) Internediate storage-Liyuid ammonia storage tunk sgstem.
6000 TZ cupacity at 4.5 Kg/Cm

c) Raw material storage-Ruw Nuphtha tank-10.000 TE x 2 Nos.
oweet Na{htha tunk«5000 T.. x 1 No.
Heavy oil storage tank-10000 TE x 1 No.

d, Loading facility -

e) vehumidiried nir facility-
f) iower ..uter cooling tower.




(¢) Auwxiliery fucility includipg:

1) administration office.
2) PFuclory office

3) General laboratory

4) Cunteen and change room
5) lMaintenunce shop

6) Gate House

?7) itore louse
8) Garmage and fire house.

9) Hospital
(h) HMaintenance shop equipment:
(1) General Leb equipment.
(J) Effluent water treatment facility

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

(m)  Drinking wster, usafety equipment, sanisary.
(n) Pire fighting fucility.









