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L. IRaii0CS USAD FOR AMMQNIA PROMICTION IN INRIA

te In Indis, the feudstooks that have deen used/preposed
for use, for the prouuction of ammonia, include Lignite/
3itumineus Ceal, Coke, Coke Oven Gas, Blectrelysis of Water,
lstural Gas, Japhtha, Refinery Gas, Purnace 0il aad Lew
Sulphur Heavy Stock.

2. The ammonia plants in India that are in operation and
those under oconstrurtion/advanced planaing stage, aleng with
the feecztocks in use/planned, are Civen in Tadle - I. The
total capacity of all these plan‘s amounts to nearly 5.6
sillion tomnes of Amsonia per annua,




1.

1ADLE -1
Ammenia Plants in lndia
Aamonia
Locatien Capacity Feeoedcgctock
F.C.I. Sindri 153,500 CokefCoke Oven Gas/Naphtha
Nangal 101,300 Electrolysis
Treaday 115,500 Naphtha
Gorakhpur 115,500 BNaphtha
Namrup 66,000 Natural Gas
*Durgapur 190,000 DNaphtha
*3arsuni 190,000 Naphtha
*Ramrup Expansion 196,000 Natural Gas
A an 297,000 Bituainous Coal
®*Talcher 297,000 Ddituminour Coal
®Haldia 196,000 Heavy Stocks
Trosbday Expansion 200,000 Imported Ammonia
®*Nangal Bxpansioa 2/391.000 Heavy 8tocks
®Sindri Bxpansion 297,000 Heavy Stocks
Sud-Total 2,737,800
FeAoCoTe Alwaye 112,200 Naphtha
®Cochin-]1 196,000 Naphtha
Coohin-11 59,000 Imported Ammonia
Neyveli Lignite Corporation 94,000 Lignite
Nev Central Jute Mills, Varanasi13,200 Coke

Hincustan Steel Ltd. Rourkela 152,800

Coke Ovon Cas/Naphtha

Ge8.F.Co Baroda 313,500 Naphtha/Netu-al Gas
Coromandal Pertilisers 107,300 Naphtha
BeleDe-Parry Ltd. Banore 19,800 Naphtha
Shrivas Pertilisers, Kota 148,500 Naphtha
Indian Bxplosives, Kanpur 274,000 Naphtha
Kadras Pertilisers, Madres 250,000 Naphtha
Zuari Agro Industries, Goa 220,000 Naphtha
F.7.C.0. Kalol 300,300 Natural Gas/Maphtha
Dharassey Morar;i, Shevanova 120,000 Imported Ammonia
Southern Petrochemicals, 363,000 MNaphtha
Tutioorin
Maladar Pertilisers, 196,000 Naphtha
Mangalore
Total 5,671,400
Y Planning Stage
2/ 0f which, 90,000 te. oapacity would replace existing

oapacity om Coke,

which would be discontinued.

(») Indicates plants besed on Centrifugal Compressors.
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2.1 The ammonia production capacity of the Pertiliser Corperation
of India at appreximately 2.73 million tonnes PeT annua accounts fer
40% of the total production cspacity in Iadis. The daily preduotioa
capacity ameuats to approximately 6,000 tomnes per day ammonia,

3. The distridution of amsenia preductien oapacity, accordiag to
the feed-ctock wsed for all plants inm India, for 7.C.I. alone and feor
plants other than in fully ewned Pudlie Sector, is in Tadle - II.
IARLER-11
Peedstock-viee classificatien of Amsenis
Capacity ia India

Coke 103,200 90,0000 3,3 13,200 0.6
Coke Oven Gas 136,400 2.4 43.001/ 146 - -
Lignite 94,000 1,7 < - - -
Ditunineus Coal 594,000 10,5 994,000 21.7 - -
Blectrelysis 101,300 1.8 101,300 3.7 - -
Naphtha 2,911,200 51,2 647,500 23.7 1,094,100 1.3
Neavy Stocks 792,000 14.0 792,000 29,0 - -
Batural Ges 564,300 10,0 264,000 9,7 300,300 12.9

Imperted Ammenia 379,000 6.6 200,000 7.3 120,000 5.2

LIS % LIRS THd LOLEE 153
\

3o Nore than 508 of the country's predwstica sapacity for ammenis
10 based on naphtha; Purnase 011/Neavy Stecks sccownt fer 140 of e
sapssity) Ceal accounts for adeut 108 and Natural Ges for amether 108
of the capacity. Iaperted ammeaia represeats roughly 78 of the eapacity.

3.2 An amalysis of the preductien 0apacity of 7.C.I. shews that
ooal acoounts for abeut 228 and maphtha 2455, Reavy Stecks 29% and
Natural gas adout 10, 41l the three plante using Purnace 011/Neavy

vV Proposed 1o be discontimwed and replaced by Nephtha
Reformstion/Partial Ozidation of Neavy Stocks
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stocks are with F.C.I. a8 well as the twe Coal-based plants.

Je2.1 Therefore, whea all the plants that are under various
stages of cemstruction go inte productien, F.C.I. would de ia
& dotter pesition to more theroughly evaluate the effect of
he type of feedstock on plant performance.

3.3 Ameng the plants that are not in the fubly owmed Pudlic
Seeter, mere tham 98% p.uduction capucity is accouatud for My
Naphtha and Natural Cas aleme.

11, 3 / i

4. Tadle=111 gives the productiean capacity distriduted ea
the dasias of process employed for gasification of the feedotook,

4e1 Tve olds plants, vis. Sindr. and Varanasi, use Coke as
& rav material for semi-water gas generstionm for syntheais gas
preduction,

4.2 Lov teaperature purification of coke oven €88 aceounts
for a part of the oyathesis gas production at Sindri (43,000)
and for s substantisl preduction at Peurkelas (100,000).

4.3 Blectrolysis of water is used in only one plant at
Nangal. Adequate power availability and Heavy Water predustiea
vere factore for adepting the electrelysis route,

4.4 Stean Reforming of Naphtha and Natural Gas acocount fer
S Bajor pertien of the ammenia capacity (3.15 millien tonnes of
ammenia per year) amounting to more than 60%.

45 Partial oxidation of 0il accounts for (1.12 milliea
tonmes of ammonia per year) about 21% of the capacity. .

4.6 Plaats based en Oxygen Gasificatien of Bitumimows Cead/
Lignite scoeunt for sbout 136 of the capacity.
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TADLE-117 Y
Precess-vise Classificatiean of Ammoaia
Capacity in India

Sesi water gas 103,200 1.9 90,000 3.6 13,200 0,6

COGC Separation 136,400 2,6 43,000 1,7 - -
Bleotrolysis 101,300 1,9 101,300 4.0 - -
Stean Hydrecaido

..‘OI‘ill‘ ,.‘52.1“ 59.6 “0.500 26.9 2.17‘.“ 9.5

Partial Oxida-
tien of 041 14113,400 21,0 1,023,000 40.3 19,000 0.9

Gasificatien

of Bitunineus 608,000 13.0 594,000 23,5 - -
Total oce ’.m.m 1@.0 2.5)1..00 1”.0 2.201.6“ 1@.0
5e Analysis of the capaocity ef F.C.I. shews that partial

oxidation accounts for 40K of the ocapasity, steam referaing
accounts fer about 27 of the sapacity and gasification of
Bituminous Coal accounts fer abeut 2458 of the capacity,

6. The plante which are net fully ewned Pudlic Seeter plants

would odtain all their amsenia by Naphtha/Matural Gas stsam reform-
ing precess.

. LIRCAL BCIRUS JOR PACCRANDNG OF FERIgTOCKs

Te Precess schemes adopted for provessing different feedstocks
vary with the type of feedsteck, The typical precess scheses that
8re being adopted in the mew Plants are enly being driefly euglised..
The possidility of wse of cols /coke oven gas er olutnlnuyh
lazrge plants at this time is oconsidered remets.

o Natnl Ges aad Baaniia

8.1 Desulphurised Natural Ges 18 sudjected to steaa reforming at
about 20-30 ata. This 1s folleowed b7 an sute-thersal secondary reformer

ocludes Iape ammeais
Proposed to de discontinued by 1975-76
Blectrolysis for hydrogen productien is an agro-chemical complex eentred
around a large ateaic pover generation unit ig ourreatly being discuseed,




=310 =

vhere air is added to give the desired 3 s 1 hyérogen to nitrogen
ratie 4in the synthesis gas. The reformed ésses containing low
sothame content is sudjected te two stage CO-Converzien to reduce
the CO comtent to lov levela. The gzases are sudbsequrntly freed
frem cardem dioxide either by MhA vash er by scrudting with actie-
vated potassium csmgatc solutien. The fimsl reacoval of residual
CO and (202 1» acecomplished by methanatien. The purified synthesis
§as is sudeequently compressed and introduced at the appropriate
stage in the ammonia synthesis loop.

0.2 ™e newer large capacity plants are in single stream and
onpley eeatrifugal cempressors for majer services.

6.3 The precess sequence in the case of naphtha feedstock is
the same as that for matural gas except that the rav maphtha s
sudbjected te a preliminary hydredesul phurisation stsp to remeve
the bulk of the sulphur, The Baphths reforming catalywt is
different and the purification section is lurger due te the higher
oarben coatent im maphtha. A typical precess bdlock diagrm is
shewm im Pig. 1.

9. Neaxx Btogka

91 ™e heavy oil 1s sudbjected te partial sxidation with
exygen. Pressure varies detweea ¥ to 90 ata, Mest of the old
Plants are designed for 20-30 ata pressure, whereas the nev plants
are boiag designed fer 55 ata pressure. Operatiora at 00 ata
pressure and adeve has been suggested and one or twe plants of

large oapacity at higher Prossure are on streaa bt exporience is
st1ll limited.

T™he rav gas is freed free cardes femmed during the
eification step by serudiing with water. The rew €a8es are thea
sudjeoted to desulphurisatioa weing Reetisel precess. The fimal}
prifieation for CO remeval is ascemplished by liquid Ritregen
vash, After the additien of puze nitregen for eorresting the
hydreges aitregen ratie, the synthesis gases are compreesed and
istredueed inte Whe s)athests leey. A typieal precese bdleek
diagrem 1s showm 1a Py, 2.
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9.2 Except for the gasifiers, tne plants are largely to be in
single stream with centrifugal compressors. The Planned capacity
is 600/900 te cmmonia/day.

93 The main difference compared to the naphtha steam rédbraing
plants are -

(1) Large air plant required for the production
of 98% oxygen and pure nitrogen,

(11) Auto=thermal non-catalytic single stage
gasification stepy and

(111) Bigger capacity purification unit,

0.  Goal

10.1 Pulve:}ised coal in suspension is gasified with oxygen at
slightly above atmospheric pressure. Koppere-Totssk gasifiere are
being adopted. The raw gas after heat recovery is subjected to a
purification step whioch finally inoludee an electrostatic precipi-
tator to reduce ths dust content.to low levels.,

The rav gas is oompressed to about 28 ata. and desulphurised
using the Rectieol procees. Ths subsequent procsss steps are similar
to that desoribed for the partial oxidation of fumace o0il, A typical
prooees blook diagras is shown in Pig. 3.

10.2 Except for the gasifiers, the plants are to be in eingle
strean, using oentrifugal compressors. The oapacity is 900 te
aamonia/day.

10.3 Compared to the partial oxidation of furnace 0il under
preseure, the main differences ares-

(1) The provision of coal handling and grinding
facilities,

(11) Gasifier operation at atasspheric pressure;

(111) Ravorate rev gas oleaning facilitiee including
an eleotrostatio precipitator; and

(1v) Rav gas compression from about atmospheric
preseure to the gas purification pressure,
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11, The typical ammonia Plants that are being subjected to the
analysis in the following paragraphs form part of fertilizer
complexesy the end products are either urea alone, or urea and NPK
products. Five typical plants have been taken for an analytical
study,

1.1 PLANT A3 The plant is located inland near natural gas
fields arid natural gas 18 the feedstock for the reformer, The
Plant capacity is 910 tonnes Per day and in single stream using
centrifugal compressors. ‘he process screme is similar to that

in Fige1. The plant is expected to be commissioned in mid=-1974,

11.2 ELANT Bi An inland location and the feedstock naph tha
is piped to the plant, The Plant is in two ctreams using reci-
Procating compresscrs and is based on steam naphtha reforming,
The process tcheme is similar to that in Fige 1. The capacity
is 830 te,d ammonia. The Plant is in operation for about éne

year,

11.3 BLANT Ct is in a coastal location and is based on naphtha
steam reformation. The plant uses centrituygal compressors and is
in single stream, The proceas shceme is similar to Fige 14 The
capacity of the plant is 660 te/d ammonia, The plant is expected
to be commissioned in nid-1973,

11.4 PLANT D using partial oxidation of heavy stock is at a
coastal location, The Plant uses the single stream concept except
for the gasifiers, which are in multiple unita, Centrifugal
comprecscrs are used for all services. Fig, 2 gives the process
scheme. The capacity of tae plant is 600 te/d ammonia, The plant
is expected to be commissioned in 1975,

115  RLANT B using Suspension gasification of powdered ooal
with oxygzen is located inland practically on the ceal aine. The
Plant is single strean except for the multiple gasifiers, Gas/air
compression is done in centrifugal compressors. Fige 3 gives the
process scheme. The plant is expscted to be commissiened in Nig-
1975.
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12, Feedstock requirement for the plants illustrated above in
terms of their keat value, along with their cost in 1971 and their
probable cost in 1975, is shown in Table-1V,

TADLE-1Y

Feedstock requirement with their costs
in 1971 and 1975

require-~

PlantfFeedstock JFeedstock Cost in 1971 Probable Cost 1975
ment KCal/l Rs./10" | Rs./Te 11-./106 Rs./Te
] !Hlxw KCal NH3 KCal &
A Natural Gas 9.95 151 150 2246 225
3 Naphtha 8450 20,62 113 27.4 232
(Reoiprocating)
C Naphtha 10.45 15.6 163 21.9 229
(Centrifugal)
D Heavy 8tocks 8.20 13.4 110 18.8 152
B Coal 11.10 6.9 17 8.6 95
12,1 The oosts for petroleum bared feedstocks have been computed

on the basis of the price of the crude oil at § 1.28 per barrel
prevailing in January 1971. Recently, there had been an increase
in crude price and it has generally been agreed that the same is to
6o up further. The feedstock costs in 1975 include an estimatsd
increase due to the rise in the crude price to § 2,05 by 1975. Por
coal, ths cost at Rs.38.7 per tonne in 1971 has been assumed at
Rs.50/= per tonne in 1975,

12,2 It will be observed the feedstook ooet for coal is the
loveet followed By heavy stoocks.

12,3 The cost of utilities and fuel for the various plants is
given in Tablse-V,

&/ Includes pipeline transport oosts




l A —I B C *—[ D

1« Pover Rs./MWH 120,0 49.4 95,0 85.0 5240

2. Vater  Ra./M> 0e12 0,03 0.3 7/ 0.0
3 Coal Rlo/'r. - - - 55.0 38.7
13. The investment costs for the ammonia plant alone and

ammonia plant with the auxiliary facilities (proportionate costs)

contingency, financing charges, pre-operating expenses, etc, are
shown in Table-VI, for various plants,

LADLE-VI

fnvestment per annual tonne of ammonia

nnttorﬁﬁ-n- Fotal inoluding facil:l.tiu
4 financing o

!Iiiii!ﬁ!!iiggl'giisiiill

Common Basis
1 Ra, | -TﬂI 2/

702 702 100 985 985 100
649 810 115 842 1052 107
812 910 130 1106 1240 124

1172 1120 160 1738 1520 154
1656 1585 226 2050 1979 201

Hw YU O >

1361 Columhs 1 ana 4 give the figures ss caloculated from the
respective project estimates. Hovever, as these estimates have
been made at different times and under different credit aystems
and fiscal policies and thus are not striotly comparadble. An
attempt has been made to bring these figures on a "common basis"
as far as time and fiscal policies are concerned., The adjusted
figures are given in columns 2, 3, § and 6,

Water will be obtained from tubewell located within the factory
Relative indices
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13.2 Plant A based on natural gas has the lowest investiment;
others follov expected pattern depending upon feed stock and
plant sise, However, as the design and supply of equipment are
from 4ifferent countries and organisations and strictly not on
oompetitive basis, these figures are not striotly ocomparable.
But the figures 4o provide a droad yard-stick for evaluation,

13.3 Plant D based on partial oxidation of heavy stooks
requires about 24 more investment than the compareble Plant C
based on naphtha steam reformation, The reasons are sainly due
t0 the rsquirement of a large air plunt and a large stean
generation plant. In addition, more processing steps like
desulphurigation of rav gas are also involved.

13.4 The plant B dbased on powdered ooal gasification with
oxygen requires the maximum of investment. The investaent
required for coal based plant works out to about 88% more than

& comparadly sised plant based on naphtha steam reforming and
about 308 more than a oomparable plant based on partial oxidation
of heavy residues.

13.5 The reasons are a still larger sised air and steans

i goneration plants ocompared to the plant based on partial oxidation
of heavy stock and ocal handling/preparation faoilities required.
Sinoe the gasifioation of ooal takes place at atmospherio pressure,
in additien to lov pressure gas cleaning squipment, rav gas
compression facilities are also required. Large oapacity plants
1ike Plant B bdased on single stream ooncept are so far not in
operation., Jut there had bdeen a number of plants based on the
povdered gas ceal gasifiocation of smaller ocapacity.

14. Betimated cost of productien of ammonia, with the 1979
and 1975 feedstook prices, are shown in Table-VII for the plants
4, 3, C, D and B,
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TABLE-VIZ
Cost of Production for the Plants A, B, C, D& B

Cost Element PLANTS
R T B l c [ D l 3
mw
1. Peedstook - 1971 150 173 163 110 i
- 1975 225 223 230 152 99
2. Utilities - 1971 9 38 1% 46 ™
- 1975 9 3 1% 53 00
3¢ Consumables and
Maintenance Materisls 4 L4 1 51 76
4. Labour and Overheads 10 1" 1 11 13
5« Insurance, Local taxes,
general expenses, interest
on working ospit:l and 20 27 20 5 3
contingency
6. Credit for steaa - 34 - - - ‘
7. Cost of production - 1971 234 294 2% 249 267
o inteettSHOR L yo7s 309 34 326 298 298
8. Depreciation 99 105 124 152 1%

9. Cost e¢f production
after adjusting
dopreciation and
interest

971 333 3% w3 465
1975 400 449 430 450 ¢

14.1 The relative indices for the eeet of foodstesks amd the
cests of production of ammenia defere depreication and interest
and after depreciation and intereet are showm ia Tabdle-V1I11,




Relative Indices for Cost of Yeedstocks and
Cost of Production for various Ammonis Plants

J~] ,.

Natural Naptha - Naphtha Heavy Coal

1. Peedstock Gas Recipro- Centri- Stoock
o 197 92 106 100 67 47
- 1975 b 97 100 66 43

2. Cost of Production

i. Defore depreo-
ciation and
dinterest - 19N 90 11} 100 96 103

- 1975 95 105 100 92 9

ii. After depre-_
oiation and 1971 87 105 100 105 121

intereet - 1975 91 100 100 100 110

1.1 As discussed earlier, the ocost of feedstook alone is the
lowest for the coal bdased plant B, followed by heavy stock bLased
plant D and the natural gas bdased plant A, Situation ie more
favourable for the coal-based plant with the predadle feedstoek
price 4in 1975 as the cost of naphtha is likely to go up. Ve have
estimated that the price riee of naphtha would de prepertienal to
the rise in ocrude price. In faot, the world-vide deaand for naphtha
for petrochemicals is likely teo further hardea the maphtha price

in international trade. Developing ceuntries of Asnia, Afriss and
Latin Amerioca are likely to de the werst eufferere as far as Aamenia
production is concemed,

14.2 The ocost of pnduuon of ammonia befere depreication and
interest is more or less came for the feedstocks aaphtha, heavy
stocks and ooal in 1971 but is likely te be lewer by adeut O ia
1975 4in the case of heavy stecks and ceal-based plants compared to
that for naphtha based ammenia.




14,3 The ocost of productien ef ammenia after depreciation and
interest is hijhor by 208 im the case of heavy siocks bdased plant
and for plant D and by 34 in the case of ceal bdased plamt vith
1971 feedstock prices. With the 1975 feedstock prices, the
amsonia production cest bdased on heavy stecks is expected to
remein svout the same and that dased on ceal might be 228 higher
thas that bdased oa naphtha. The majer reason fer cospetitiveness
of heavy stook and coal in 1975 is that the effect of higher
investaent for tanese plants is neutralised by the likely higher
price of naphtha.

Y.  IEKSTOCKS POR FUTURK PAANTE FOR MOWNIA PLANTS
15.  Revrskewn Crude

15%.1 A schems has deen studied te utilise 1,25 millien tennes
of crude per annum fer the production of eme milliea tomnes of
foertilisers litrogen by sudjeeting the orude te & simple distil-
lation step in a topping unit se that the distillatien preducts
would provide feedstook fer 4,600 tonnes of ammenia per day ae
bolowvs

(1) Peed naphtha Tequiremsats of a €00 te/d¢
samenia plant dased en stean reformation)

(11) Poed naphtha and fuwel (11t distillates )
requirements of & 1000 te/d aamenisa plant
based en eotesn reforming; and

(111) Desidual heavy steek requiremsnte of taree
1000 te/d4 amamenia plants dased ea partial
exidation,

19,2 The ccememice of the ervde tepping wnit and the asseciated
anmeais plants sppear sttractive aud weuld do preferadle to the we
of exude 0s such, as & foedetesk ia all the feur ammonis plants,
Sush one nillien tenne nitregen preducties fasility fres s growp of
four uaits eould de duplisated te attaia the targeted requiremeats
for nitregeneus fertilisers.




16.  Beawx ftesks

16.1 Heavy steciks are availadle at sdeut the same priee a0 erede
01l (weight %esis) and their ispert (if met availadle indigonsusly)
osuld b considered for the predwetice of ammenia, Speeially feor

inland losations, tramepert of fuel il weuld be sheaper thar that

of maphtha.

17. geal

17.1  Suitable esal 4o availadle indigenewsly ia sdequate wenti~-
tie0 in seversl epeeifiec lecatisns. An essential pre-requisite for
the oueesss of & coal-based plant would be & thereugh iavestigaticn
to emsure Mat net enly the supplios of ceal wuld de availadle fres
the aines for & speeifieod numder of yoars, dut the qual 4ty of esal
ineluding the ask eccateat and ash charssteristics, sust met widely
vary during the wseful peried of plant life. Thereugh investigaticns,
therefere, are called for, inelusive of extensive bdere hele tests
ever vide areas befere iavestasmt decisions for & ceal -based plant
oould do comsidered. IV is mecessary te eaphasise that mere adundant
availadility of coel frem & nunbey of sousrces of Varying quality weuld
B0t B0Cessarily centridute t¢ he 0ueeess of a ocal-dased plant,

17.2 Bemally, ecal based plante sheuld do oitmated noar the sine
hoad %o aveid dettlencehs and Goudle handling of coal. Ninisus o=
handling of esal will 10ed te & smsether eperatics. Fuzthor tsaneposrt
&d handling ceste sunt be hept %o the ninisum. Under sweh oireumst~
Mmoo, develeping oountzice weuld o W1l %o eonsider eoal as o it
able alternative for ammenis predwsticn. I8 sheuld, heweover, b
mmtn-ﬂuundnd-&un-uu‘tulm
68 the maintenance Sequiressate are heavy. Theselere, adoquate
poevisien for spaze oquipasat is ossoatial, and N is wuld ecsatridute
%o higher capital iavestasat. Te cecticas selatiag t¢ gne cleaming
should bo adoguately designed in evdor that the duwst content sould bo
bucmu.nammmummum
operatiion of the compssese.
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10, ahgce nt for Feedgtoci

18,1 This analysis is restricted to the feedstocks coal,
nARhtha. heavy stocks and grude, as these are the likely raw
muterials on which the future production of auwmonia would be
based 1 India,

18.2 Indigenuws naphtha would not be available after meeting
the requirements of the naphtra-based plants, and, therefore,
if any future ammonia capacity is to be bused on naphtha, it
woule require import of naphtha,

18.) Heavy Stocks and crude petroleum might be obtained doth
from indigenous and imported sources.

10.4 The annual foreign exchange outgo woulé comprise of -

(a) Importing the feedstockj

(V) Servicing of foreign exchange capital and loan; and

(¢) Duying spares and catalysts requiring import.
Tadle-IX shows the foreign exchange rejuirement for feedstock
and servicing of foreign exchange capital and loan along with
the requirement for spares and catalysts requiring import., Im
computing tne servicing of foreign exchange capital and loan,
it has bdeen assumed that the repayment would de effected in ten
equal annual instalments after an initial period of three years.
Interest has been cemputed at Of per annum from the dates of
draval. The tetal feieign exchange outgo over the tem year
period for repayment of capital inclusive of interest and for
yearly purchases of feedatocks and importe of spares, catalysts
and chemicals has been computed for the six different altermatives
in Table=IX. The total productieor ef ammonia during the tea year
poried has been estinated and the foreign exchange outge per temne
of amrsnia has Yoca computed en this dasis:

TALLER -1
Poreign Bxchange Outge ~ Me.per teane amsenia
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18.5 Ths foreign sxchange rsquirement for the production of
apmonia is loweet in the case of indigenous feedstocks. The
petrolsum fesdstocks based anmonia require lesssr amount of
forsign exchange than the ooal based ammonia.

The foreign exchangs requirement is the highest in the
case of imported naphtha dased ammonia. Imported Heavy Stock
baeed ammonia is about ssme as the imported cruds based ammonia,

19. The current position in India im respect of choice of
feedstocks in the sxpanding nitrogen fsrtilizer industry is
somevhat ocomplicated. It has earlier been shown that of the
5.6 million tonnes of ammonia capacity, about 50% is already
based on naphtha. This progranme itcslf{ would call for impo:t
of sudbstantial quantities of naphtha, probably at least of the
order of 1 to 1.5 million tonnes by 1975 or so. India's Nitrogsn
requirement dy 1985 would call for nearly doudbling the ammohia
capacity that has already been approvsd for construction. The
question of further imports of naphtha or petroleum feedstocks
for thc new capacity that has to be installsd bdstween 1975-8%5
would havs to be viewsd in thie corntsxt.

19.1 Until now, the crude reservee have proved inadequate to
meet our demand of petroleum {sedstocks. Until more cruce oil
rese:ves are, thsrefore, proved, it would he rieky to continue
to depend on petroleum fesdstocks.for our expanding nitrogen
programme {rom ths long tsrm point of viev. The position in
this respect, hovever, is fa); from clear. Thers are some indi-
cations of large ressrves of crude oil being found off-ehore on
the Gﬁjnﬁ coasts It is, therefore, possidle thut ths off-ghore
orude may provide enough not merely to mest Indiu's petroleus
demands, but also some surpius to .wect at least a part of the
nitrogen demands. If that happens, the adostion of coal technology
for nitrogen programme ﬁl & big way woulu no longer be required,

19.2 However, in the event of the expeotations of off-shore
orude proving disappointing, thoJ:?I buod Jscts would provide
adequate experience anu data fo r xpanuoa of ths industry
on ooal for the 1978-79 programme and deyond.
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