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AM: IO«  HAW MànaiAM 

I. miiiTfflii «it 

1* In Inai», the fouootMka  that how W«n uo«4/»ropo««d 
far ut«, far Ih« »roaaotlM of umit, Inolile« Libito/ 
llttalMM Cool, Con, Coko Ovo» QU, llootrolyoia of fetor, 
üoturol GM, Sophtbo, lofinory GM, furo»«« Oil orni Low 
lui »hur movy I took. 

2. Th« aosonU «Unto In Indio thot or« in o »«rot ion vie 
thoso «ndtr oonotnM'tioa/odvoncod ploratine otoc«, olone with 
tfc* foodttock« in ttt«/»lom»4,    or« civon in Tobi« - X.    IM 

total cooocity of oll taoo« plajeo oMunto to Marly 5.6 
oillion tonito« of Aowonio por on nun. 

jA 
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IAIH-1 

l o o i t i • n 
»ni« 

Capacity Poodttock 

F.C.X. lindri 
•aa*al 

Govakhpur 

*I*rfapur 
•Saraual 
•loa nip Sx 9 tail on 
"loaafillMl IB 
•Talehor 
•Baldía 

153,500 
101,300 
115,500 
115,500 
66,000 
190,000 
190,000 
190,000 
297,000 
297,000 
198,000 

Troabay Expanalonw     200,000 
«97,000 
297,000 

HOB, y      zoo, 
•laical Sxpantioa ¥. „297, 

an J/ Í/901. • Sind ri Bspanalon 

•«•-Total 

P.A.C.T. Alwayo 
•Cochln-I 

Coohin-II 

112,200 
190,000 
55,000 

•oyvoli Lignito Corporation 94,000 

lo« Contrai Jut« Mills, Varanaol13,2O0 

Hindustan Stool LU. Reurkala 152,000 

G.S./.C. Baroda 315,500 

Coronando! Portilliora 107,300 

1.I.D.-Parry Ltd. Inn or« 19,600 

Sarltaa Portiliaoro, Kota 140,500 

Indian Ixplooiroa, Eaapur 274,000 

• Madrai Portiliaoro, Madras 250,000 

• Zuarl Afro Industrie, Goa 220,000 

•I.P.P.CO. Kalol 300,300 

Lharaaaoy Morarji, Shovsnova 120,000 

• Southern Potro oho« i cala, 363,000 
Tutlooria 

Malabar Portiliaoro, 
Mangaloro 

Total 5,671,400 

Ooko/Coko Ovon Gao/Saphtaa 
Eloetrolyaia 
•aphtha 
•aphtha 
•aturai Gai 
•aphtha 
•aphtha 
Maturiti Gat 
Bituainoua Coal 
Bituaiaouc Coal 
Roavy Stocka 
Zaportod Aaaonia 
Hoavy Itooko 
Hoary Stocki 

•aphtha 
•aphtha 
Zaportod Aaaonia 
Lignito 

Coko 

Coko Ovon Gaa/laphtha 

laphtha/X*turai Gao 
•aphtha 

•aphtha 

•aphtha 

•aphtha 

•aphtha 
•aphtha 

Saturai Gaa/laphtha 

Zaportod Aaaonia 
•aphtha 

190,000      »aphtha 

1/ 
U 
C) 

Planala* StafO 
Of «Allah, 90,000 to. capacity would roplaoo axistin* 

capacity oa Coko, which would bo discontinuad. 
Indicato« planto baaod oa Cantrifugal Goaprooaoro. 
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2.1 Tho «Moni* production capacity of th» Fortilltor Corporation 
of India at approximately 2,73 »ilHo» ton»«« por annua accanata for 
40* »f th« total production capacity in India. Th« dolly prodnotioa 
capacity uiuti to approximately ê,000 toanoo »or day annonia. 

3. Tho distribution of aanonla production capacity, accordi»« to 
tho food-ctoek u»«d for all planta la India, for F.C.I, alono and for 
planta eth«r than in fully avnod Publio Sootor, la in Tablo - II. 

Pcodatock-viaa elaaalfloatlo» of 
^______ Capacity in India 

»tfeor toan fully 

Cok« 

Cok« Orón Gaa 
iifnito 
Bitunlnnua Coal 
Blootrolyaia 
«aphtha 
Hoary 8tooka 
Maturai Gaa 

103,200 

15M00 

94,000 
594,000 

101,300 
2,«11,200 

792,000 
544,300 

573,000 
mimi: 

1.0 

2.4 
1.7 

10.5 
1.0 

51.2 

14*0 
10.0 
4.6 

90,000^ 3.3 
43,000l/ i.i 

594,000 
101,900 
447,500 
792,000 
2(4,000 
200,000 

*U¥ 

21.7 
3.7 

23.7 
29.0 

9.7 

7.3 

1,§94,100   tl.9 

300,300 

110,000 
*ii#r 

12.9 
5.2 

3.1 Itero than 30* of tho ocuatry'a prod«»tloa eapaelty far  
U kaeod an naphthaf Furnaac Oil/hoary Stooka account far 14* of tho 
•hfMitjri Coal account« far aoout 10* and Batnral Oaa for anothor 10* 
•f tte capacity. In»*rfd annoala roproooata rom-hly 7* .f th« «apacity. 

3.2 An analyoia of tho prodaotlon «aaaclty of F.C.I, ano«» that 
coal account, far atout 22* »ad naphtha 24*, lt»«y Itaoki 29* aid 
•aUral «a. .aant 10*.   all th. thraa plant« uoia, Famao» Oil/kanvy 

Fropoaad to ba dia coa timad and roplaood ky naphtha 
Icfomntiou/rartial Oxidation of loary itooka 
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ataaka ara with F.C.I. aa trail as tha two Co*l-b*aa4 fiant«. 

3*2.1     faarafora, vhaa all tha pianta that ara untar rarioua 

ata«aa af ooaotruetion go lata production, F.C.I. would W la 

a »attar paaltiaa ta aera thoroughly aralunta tha offact af 

tha typo af fa« da took an plant pa rf amanea. 

3*3 Aaaoa* tha planta that ara not ia tha fully «aaa« Pabilo 

Saatar, «ara than 98* production oapaoity ia accoua^d fa» »y 
Iaphtha am« Maturai C&a olona. 

II. 

4» Tabla-III ßivaa tha produotlaa oaaaalty diatribata« m 

tha baa la af prooaaa aanlayaa far faaifloatlan af tha faaéat««*. 

4*1 Two alAa pinata, TU. Binari an« faraaaai, uaa Caka aa 

a raw aa to rial far aaai-vatar ¿aa ganaratlaa far aynthaaia gaa 
praauotian. 

4*2        la« taaparatura purification af aaka «van gaa aoaauata 

far a part af tha aya^haaia gaa praauatiaa at llndrl (43,000) 

ana far a aubatantlai praauotian at »aurkala (100,000). 

4.3 »aatroljrala af watar ia uaa« in only ana plant at 

lançai.   Uafuata aovar availability and Haavy Watar proaustlaa 
wara factora far »aapting tha alaotralyala rauta. 

4.4 Itaaa tafanine 9t laphtha aaa Maturai Oaa account far 

a «ajar partía« af tha aaaaala capacity (3.15 niUn tanna« af 
aaawnia par yaa») amount in« ta «ara than 60*:. 

4.3        Partial oxlaatlan af ail aocouata far (1.12 Billla« 
tanaaa af aaaania par yaar) about 21* af tha oapaclty. 

4.é        Planta baaa« a« Oxyfan Gaa if i oat ia« af li tamia««« Caal/ 
Ufaita aooaunt far about 130 of tha aaaaclty. 

I 
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** » *• » -* 
Fraaaaa-viaa Claaaificatian af 

Capacity in IMI» 

lani »tttr «aa 103,200 

COG faatratlan 1)6,400 

Ilaotralyaia 101,300 
2.6 

1.» 

*>»000      3.6 

43,000     1.7 

101,300     4.0 

13,200     0.6 

Staaa &>4ra«aiboa <AA 
Mfoznin«            3,152,100   5M 6#0,5O0   26.9   2,174,600   H.5 

Partial Oxléa-    ,   _,_  Mm_ 
tian of 011   1 »115,400 21.0 1,023,000 4O.3 

Cftaifleatia« 

*****  ,M   *»»*.300 100*0 2,531, tOO 100.0 2,207,600 100.0 

1*,KX>     0.9 

5. âMly.1. af t*. aa,.ait, .f P.C.I. fM taat partii 
•«iiaUan .ccauat. f.r 4* .f th. aap^it,, BUm ntming 

acoaunt. fr ab~t 2* af Ih. aa,.clty ^ .aaifiaatia. .f 

Bitanina». 0.1 accanta fa, abaut 24* #f taa anpaity. 

Th. ,l«t. Alci» •» ».t fully .».d Public ftt.r pi^t, 6. 
 • ——- »-i»**« «««tor pianti 

wouU .btl» 11 th.lr —ania by laphtnaAaturl <*. ittM r,for_ 
in« prectas. 

III. 

7. Praoa.. .eh*«, .do.ta« f.r .«»...u« élfftft.t faadataaka 
~ry wit* IM typa af faaéataak.    ^ tyflcal fm#M ^^ ^ 

» *W ^FU4 in ti* «„ al„t. ara .»1, bain, briafly a.tUá#i. 
1W ^.l.ility .f „a. af o.*/«.*. „a. .a. .r él^Hl^u 
U*f« flauta at Uli tía« u «>aal4ara4 raa»ta. 

•• lilaila iMJÜJfMmt 

f ixeiadaa Xasartaé _«.,*.  ^__ 
PTOpoaad ta bt áiacaatiwia* by 1975-7* 

•   •*•«« pavar ganaratiaa unit la «irrantly bala« álaoua«ad, 
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whar* »ir i« »44*4 ta «iva ta« aasira« 3 1 1 hyéraga«  ta nitrosi» 

rati* la tha ayathaals «aa.    Th« refera»* ¿ases eantainint low 

aataaa* content i« «u»jtot«d  U two ata«« C0-C«nv«reien te ndite« 

the 00 ooatent t* low levóla.    The «aeee are .ueaec¿u**ntly free* 

fra« carbon éioxlea either ay KM waah ar sy »crublin* with acti- 

vât*« potassio« earàaaata solution.    Tha final rea» vai of residuai 

00 aa* C02 ia aceo«pli.h«4 »y ne th ana ti e*.   Tha purifie* syntheeie 

«as ia suseeqaently c<*pr«ase4 Ma introduca at th« appropriata 
• ta«« ia the saueania syntheale loop. 

••2 Tha aawar lare« capacity pianta aro in siitela streaa ¿uri 
eaploy eestrifu«ai oeapressora for aejer eervieea. 

••3 Tha p recaes sequence ia tac eaaa af n&phtha feedstock ia 

taa MM aa that far naturai  «ae exeept that th« raw naphtha is 

subjected ta a arollaiaary hydredesulphurisation step to reawve 

tha talk of tha sulphur.    Th« naphtha raierai!* catalyst is 

tiffaraat sad tha purificati«, aoetion ia largor 4IM ta tao hi«har 

oarfcan contant ia naphtha.    A typical pracect slock dia«ra« ia 
shown ia fig. 1. 

9.1 Tha heavy ail is subjected ta partial e*idati«n with 

e «yfan.    F ras suro varios tettate* JO ta yO ata.   Maat af ta« alé 

plaata aro 4asic»a4 for 2Í-J0 ata presura, waoraaa taa now planta 
ara sala« aaajgnaé far 55 at« presaure.    0p«iati«« at to ata 

prt.aure an4 ***** has bee. »u««*sted a»4 •«• .r two alante ef 

larga eapaclty at highsr praasuro ara on «traaa «at e*p« riance ia 
still liaite4. 

Tha raw gm ia freed fraa earee» f«»«d «aria* tha 

«naif iaatiea .tap by taratsia« with watar.   Tao wm «aaee at« thaa 

iiaj**t*4 «a 4aaulphuri.aU- waia, »eetiael praaaaa.    Tha fianl 

parlfiaatioa fa» 00 raaawal i. a*ees»ll«*a« by u^u nitro«*. 

•a*a.    A/tar taa aaaltlea .t yare altra«*, far eerraetin« tha 

hyéracaa altra«*, „u,, tj« ayataaaia aaa«. .ro eea*r*eeed sa* 

latía*,«** iata ta« ayathaaia 1««».   á tyaiaal pta«««« hUa. 
«latrasi la saawa ia Fi«. 2. 
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9.2 Exe.pt for th. gasifi««, tne plant« ar« largely to b« in 

sind« «tr«an with centrifugal conpr«..or.. Th. plann.d capacity 
i« 600/900 t« samonia/day. 

9.3 Th« aain diff«f«nc« coaparod to th« naphtha «t«aa rdbrning 
plant« are - 

(i)    Large^air plant r«quir«d for the production 
of 96> oxye*n and pur« nitrog«n. 

(ii)    Auto-th«raal non-oatalytio «ingl« «tag« 
gaaifioation «t«p| and 

(iii)    Biggor oapacity purification unit. 

10. Coal 

10.1 Fulv«i|i««d coal in «u«p«naion i« gaaifi.d with oxygen at 

•lightly aboir« at«o.ph«rio pr«.«ur«.    Koppers-Tots.k ga«ifi«n are 

btinf adopted.    Th« raw ga« aft«r h«at reeov.ry i. «ubjeoted to a   ' 

purification «t«p whioh finally includo, an «l.otro.t«tio precipi- 
tator to roduo« th« du«t o«nt«nt.to low l«v«l«. 

Th« raw ga« i. oonpr«««.d to about 26 ata. and d««ulphuri««d 
uaiag th« Eootiaol proc«aa.   Th« «uba«<iuont proo«.« «t«pa ar« «iniUr 

tc that daaoribtd for th« partial oxlistien of furnac. oil. A typical 
proo««« blook diagraa i« «hown in Pig. J. 

10.2 txcept for th« gaaifisrs, th« plant« ar« to b« in singl« 

•twan, using oontrifugnl oo«pr««.ora.    Th« oapacity i. 900 t. 
 »ie/day. 

10.3       Conpared to th« partial oxidation of fumee« oil und.r 
pressure, «h« nain difference« arei- 

(i) 
fSilSnii*11 °f Ml1 k^"411"« •** findinf 

(ii)   0a«lfi«r operation at ataeopherlc preesurei 

Ilaborate raw ga« ol«anlng faciliti«« includine: 
sa sleet restati« preclpltatori and ^^ 

(iii) 

U*) •»* fas ooejpreesioa fres ««ont atnespaerio 
pressure to the gas purification pr*««ure. 
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IV 

11. 

USING VARIOUS FEELSTnñ?« *" +* i**1''».! USING VARIOUS FEEIiS'PÖCKS 

The  typical ammonia plants  that are being subjected to the 

analysi.  in the following paragraphs form part of fertilizer 

complexes,   the  end product, are either urea alone, or urea and NPK 

products.    Five typical plant, have been taken for an analytical 
study. 

11.1 ZmLAL   The plant is  located inland near natural gas 

fields and natural gas  i8   the feedstock for the reformer.    The 

Plant capacity is 910 tonnes per day and  in single stream using 

centrifugal  compresor«.    The process sene»« is similar to that 

in Mg.l.    The plant is  expected to be commissioned in mid-1974. 

11.2 FfrAjiT H    An inland location and  the feedstock naphtha 

is Piped  to the plant.    The plant is in two streams using reci- 

procating compressors and i.  based on steam naphtha reforming. 

The process Echeae is  similar to that in Fig.  1.    The capacity 

is 830 te/d aamonia.    The plant is  m operation for about ene 
year, 

11.3 ÜM2JÜL   i- in » coastal location and  i. based on naphtha 

steam reformation.    Th. plant uae. centrifugal compressor, and i. 

in single .tro..    The proc... ,hc. i. .iBiiar to Pig.  1#    Th# 

capacity of the plant i.  660 t./d ammonia.    The plant i. .,p.ct.d 
to be co.mi.Eioned in aid-1975. 

11.4       PUNT_£ u.ing partial oxidation of heavy .took i. at a 

ooa.t.1 location. The plant u... th. .ingl. .troa. oono.pt .xo.pt 
for th. ga.ifi.r., *ioh M in manpU unlta#      c#ntrlfttflll 

co.pr.«Eor. «r. u..d for all ..rvicei.    Flg. 2 glv„ th# procM§ 

•oh.-.   The capacity of tno plant i. 600 U/ê a«onia.    Tn. plant 

is «xp.ct.d to be oommi».ion.d in I975. 

11,5       lièJBLi u«i«6 su.pen.ion ga.ifio.tion of powdered ooal 

with oxyg.n i. located ini«* praotioally on th. ooal .in..   The 

»l«t i. .ingl. .tr.« .xo.pt for th. «atipl. gwifi.r..   o-Air 
co.pr..sion i. *>„. in omttlt**l tMÊ§gmm9nm   Flg, , ^ ^ 

£ Ch*—    *• pl"t * «<>•<*•« * b. 00.1..Í».. i. mg. 
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12, Feedstock requirement for the plants illustrated abovt in 

termo of their Inat value, along with their cost in 1971 and their 

probable cost in 1975» is shown in Tablt-IV. 

Feedstock requirement with thsir oosts 
in 1971 and 1975 

Plant 

• 

B 

0 

S 

1 

Feedstock Foodstook 
require- 
ment KCal/ 
To HH-xKT 

Maturai Gas 9.95 

8.50 Maphtha 
(Reoiprooating) 
•aphtha 10.45 
(Centrifugal) 

Hoavy 8tocks 8*20 

Coal 11.10 

Coot in 1971 

R0./IO 
KCal 

T 

15.1 

20.4S/ 

15.6 

13.4 

6.9 

Ro./Ts 
KH3 

150 

173 

163 

110 

77 

Probabls Coot 1975 

Rs./10( 

KCal 

22.6 

27.4 

21.9 

18.8 

8.6 

Ra./Fo 
NH3 

225 

232 

229 

152 

95 

12.1 Tho 000 to for pet rol tuo bar od feedstocks have been computed 

on the basii of the prioe 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 *© 

go up further.    The feedstock costs in 1975 include an estimated 

inoroe.se due to tho rioo in the crude prioe to I 2.05 by 1975.   For 

ooal, tho cost at Is.38.7 psr tonno in I971 has been assumed at 
Is.50/- per tonne in 1975. 

12.2 It will be o be erred the feodetock oost for coal is tho 
lowest followed sfr hoavy otooko. 

12.3 Ine cost of utilities and fuel for the various pianto io 
given in Tabi s-V. 

y        Includes pipeline transport coo to 
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T A BLl- V 

B 

»ti»»! 

no 
1. Power H»./MVH 

Rs./fc3 
120.0 49.4 95.0 85.0 52.0 

2. Water 0.12 0.03 0.3 2/ 0.01 
3. Coal Ha./Te — — 55.0 38.7 

13. The  investment coste for the ammonia plant alone and 

ammonia plant with the auxiliary facilities  (proportionate cost.) 

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

-I^JLULLJUL 

Ae per 
Project 
bÜüfJi 

1  

Investment per annual tonne of ammonia 

total including facilities 
and financia* ^erges 

Battery Limits 
Plant Coat«» 

Common Basis 

A 

B 

C 
D 

I 

i. 
702 

649 
812 

1172 

1656 

702 

810 

910 

1120 

1585 

^ana^inancimr char«, 

Projïct  j    Ço-on Basis 
liti—tel   Is.    •   R.Tl y 

*        *      *      Ì      6 
100 

115 

130 

160 

226 

985 
842 

1106 

1738 

2050 

985 

1052 

1240 

1520 

1979 

100 

107 

124 

154 
201 

13.1 Columns 1 and 4 give the figures as calculated from the 

respective project eetimates. However, as these estimates have 

been made at different times and under different «redit systems 

and fiscal policies and thus are not striotly comparable. 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 give« in oolumns 2, 3, S and 6. 

V ïîit#ï«WilÎ îî obtftiB** fïM» tubewsll located within the factory Selative indices 
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13*2       Plant A based on natural gas ha« the lowest investments 
other« follow expected pot torn depending apon food otook and 
plant eise«   However, ao tho design and supply of equipment aro 
fro* dlfforont oountrloo and organisation« and strictly not on 
competitivo basis, thoso figure« aro not strictly comparable. 
Bat tao fifuxos do provids a broad yard-otlek for «valuation, 

13*3       Plant 0 basad on partial oxidation of hoary stooks 
require« about 24ff noro investment than tho comparable Fiant C 
baood on naphtha steam reformation«   Tho roasons aro mainly duo 
to tho requirement of a largo air plant and a largo s toan 
generation plant«    In addition, more processing stops like 
desulphurisation of raw gas are also involved« 

13*4       Tao plant • based on powdered ooal gasifioation with 
oxygon requires the maximum of Investment«   The investment 
required for ooal based plant works out to about 669» »ore than 
a comparably sited plant based on naphtha steam reforming and 
about 30J» more than a oomparable plant based on partial oxidation 
of heavy residues. 

13*3       The reason« are a still larger sised air and stesa 
generation plant« compared to the plant based on partial oxidation 
of heavy stook and ooal handling/preparation facilititi required« 
llnoo the gasifioation of ooal take« plaoe at atmospheric pressure, 
in addition to low pressure gas cleaning equipment, raw gas 
compresiion facilities are aleo required«   Largo capacity plant« 
lik« Fiant 1 baood on single stream concept are so far not in 
operation«   lut there mad boon a number of plant« based on th« 
powdered gas ooal gasification of «mailer capacity« 

14« Is timeted ooet of production of ammonia, with th« 1971 
and 1973 foedstook prie««, are «hewn in Table-VII for the plant« 
A, 1. C, fi and 1« 

J 
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T A B L E - Y I  l 

Cost of Produotion for tht Plant« A, B, C, S ft 1 

Cost Eloaont 

1* Food«took 

2. utilitit« 

3« ConsuaablM «ad 
Malntona.no« Matorial« 

4* Labour and Ov«rh«ad« 

5.    Inaurano«, Local tax««, 
f«n«ral «xp«ns«a, lnt«r«at 
on working oapital and 
eontinfonoy 

6«    Cr«dit for «t«aa 
7* Coat of production - 1971 

b«for« depreciation 4„_ 
and int«r««t " 19'5 

8.    Sapraoiatlon 
9«    Coat «f produotlon - 1971 

aft«r adjuatiaf . -,-, 
d«pr««iatl«n and 1'75 

interact 

PLAUTI 

I »   I '   I»   I 
- 1971 150 173 163 110 77 
- 1975 225 223 230 152 99 
- 1971 9 38 14 46 71 
- 1975 9 38 14 53 80 

• 45 79 51 57 7« 

10 11 11 11 13 

20 

234 
309 

99 
333 
408 

27 

34 
294 
344 

105 

399 
449 

20 

259 
3«6 

114 

383 

430 

25 

249 
29§ 

13« 

401 

430 

30 

267 
«90 

190 
465 
49« 

14*1 Tha »latir« indio«« for ta« «act «f f««dat««ka asá «fe» 
oo« ta «f produotio« «f anainit b«f«x« aoprtUatl«« and iataraat 
and aftar d«pro«l«ti«a and latazwt ara «*•«• in t»«l#-nil. 
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It lati v« Indicts for Cost of Poodatooka «ad 
Cott of Production for various Aaaonia Plant« 

I fcABT 

A I   " 1 « I s I 1 

1«    Paadatook 
Matura. 

Gat 
1 laptha - «aphtha 

looipro- Ctntri- 
fiftliAi— ¡HAL. 

106         100 

Haary 
S took 

Coal 

• 1971 9t 67 4T 

- 1975 n 97 100 66 45 

2*    Cott of Produotion 

i. Bofort dopra- 
olotion and 
inttrttt       - 1y71 90 115 100 96 105 

- 1975 95 105 100 92 92 
li« Aftar dtprt-    1q71 

cation and       yn 

inttrttt       - 1975 
•Î 

91 

105 
100 

100 

100 
105 
100 

121 

110 

14*1       Aa ditcuttod tarlitr, tht oott of foods to ok alono la tao 
lowaat for tht ooal baatd plaat lt follovod by hoary atoek baa od 
plaat 9 and tht natural fat basad plaat A«   Situation la aoro 
favourable for tho ooal-basad plaat with tao probabla f toda took 
prloo in 1975 aa tao oott of naphtha it liktly to fa up«   Va haro 
titiaatad that tao priot ritt of naphtha would bo proportional to 
tho ria a in o ruda prloo*   la fact, tho vorld-vido doaaad far naphtha 
for patroohoaioala la liktly ta furthor bardos tht aaphtha priot 
la latornational irada«   Saraloplag oauatrlot of Asia« Afrlaa aad 
Latin Aatrioa ara liktly to bt tht va rat tufftrara M far aa Aaaonia 
produotlaa ia oonooratd« 

14*2       Tht ooa t of produotlaa af aaaaala bafara dopraloatlati aad 
lataraat it aort or laaa aaaa far tht foodatotka aaphtha, haary 
atooka aad ooal la 1971 but ia likaly ta ha lowtr by about |Jt la 
1975 is tht oaaa of haary ttocka aad ootl-batod plaata to apa rod to 
that for naphtha baaad 
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14*3      Ite ooot of prodiietian oí aaaonia aftor depreciation and 

in to rea t la hi^cr by 20jt la the «Ma of heavy atocha baood plant 

and for plant 1 aad by 34» i» *>» enee of ooal baa ad plant vita 

1971 foeaatook priota.    With the 1975 foo4etock prioee, tha 
aaaonia production oast baaed on heavy atacka ia axpaotad to 

roaaia about the ease ana that baaed en coal aignt bo 229* hither 

thaa that baa ad oa naphtha.    Tho »Ajar roaaon for ooapetitiveneea 

of hoary a to ok and ooal ia 1979 i* that tha of fact of hifhar 

inreetaent for thoao planto la aemtraliaod by tha likely hither 

prleo ol naphtha« 

t. rilBTOTII f0* wfB1K M^wi 

15. 

13.1        A Bchoao has boon e tu die 4 to utiliee 1.23 aillioa tonaoa 

of cruda por annua for tho productian of oao aillioa tonnée of 

fortilltora Mitro««« by mojaotla«, tao oruda to a einrle diatil- 

la ti on atop la a teppin* «ait oo that tao dia til la t ion producto 

would próvido fee de took for 4#b00 tonno« of aaaoaia po' «V M 

balo«! 
(i)    Food naphtha laoulraajoata of a <00 to/d 

ila plaat baood an o tona referaatleai 

(li)   f—4 aaphtha aad fuol (il*** alitila**»» # 
raojulrojajoata ai* e 1000 ta/4 aaaoaU plaat 
baood oa a tona reforaiafi hai 

(ili)    Iool4«al heavy a tao* ro%uiroa»nta of throe 
1000 to/d mimi pianta baood oa partial 
oaidatioa. 

13.2       Tho ecoaoaioo of tha «Mèo tonfi*« «alt aad tha aeeeelated 

aaaoaia pinata nypoar attrattive and vawid ha prof arabia to tho «aa 

«f «rado «a ou oh. aa a foedatoek ia all tho four aaannia pinata« 

Iva» oaa aillioa Unno altraajoa prodaotloa fnolllty fra« a froup of 

fatar «nitf ooul4 bo d«pl lento* ta aitala tao targotod ro^ulreaeato 

far altrofoaeun forUliaoro. 

ÉÊÊ 
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H.I      laavy ataafca ara avallarla at atowt toa aaaa »ri«« M «ni« 
•11 («wi«*t teal«) an« tfcair laaart (if aat avallarla 1*41«—-lj) 

•Mié W «aulaara« far «to aia«vatlaa •/ «Mrii»,   taaalallr fa* 
isla»« laaatiaaa, tr»MF*rt af faal .11 «»«14 to «toaaa* «kan ttèt 

17*       fini 

17*1     faitatl« tMl i« Avail«»!« laAlfaaaaaly la «4aa,aat« «Matl* 
tlaa la ••••ral aaaalfla laaatiaaa.   Aa aatantlal ara-raa*iait« f«r 

taa NNHi af a —al tota« alaat »«al« to a toara««*, lavaaU«atlaa 

ta aaa««a mat aat aalf «to amaallaa af aaal «pali to avallali« fra« 
«à« ala«« far a aaaalfl«4 aaator af yaara, tot ito «aallty af aaal 
iMl««iaf tto »afe aaatoat aa« aa* «tara« tarla Uà«, aaat aat «Mal* 

varj ««fiai **• •»•fai to*l«4 «f «Ian« Ufa.    Tharacali iav«ati4»tlaaa, 
taarafar«, ata «alla« far, laalaalva %t astonaiva tor« Hala ta«i« 

•va* «14« ataaa tojfara iavaataaat ««aiaiaaa far a «aal-aaaa« alaat 
aamlé to aaaalto*«*«   X« i» aaa«aaa*f ta aatonlii tàat MM ato*4aat 

•vallaalllty af aaal fra« a aaator af tm— af va**laf «tolltj «val« 
aat aaaaa««rlly aaartrltata ta «to um—— af a aaal*toaa« alaat* 

17.1     l4M»lli, aaal toa#4 alaato aàaml« to ai toa to« «aar toa aiaa 
Urne to aval« totUaaaafca aa4 «avAto tojtsl&af t «aal.   Mlalaaa «a- 
ft~411«t #f ttol mil l—á ta a aaaatoar afcntiat»   ftrttor twtaait 
aa4 aaa41Uc toata aaat to topt to toa alala».   Oaéar amali alraaaat- 

aaaaa, «avalaala« aaaatvlaa aaal« «a «all to aanal4«r aaal aa a «ait- 
ati« altavaatlva far aaaaala ara4aattoa.    Xt aà««14, fcaaavai, to 

ttot aa-ataaa« Uaa af aaal aaa«4 alaat• ai** to li 

• 
•tovlalaa fat aaaaa aaalaaaat la «aa«atlal( a«« vàia aaal4 aaatrltoto 
to hl#t* ««aitai lavastoaat«   fato mttwa talatiaf ta «aa titania«; 

*» •*••» •*** toa «wt aaataat mwU m 
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!••        ftiroiam faenan.-;« re<iuir«i*nt for Feedstocice 

18*1      This analysis  is  restricted to the feedstocks  coal, 

naphtha, heavy stocks and ojgy^, as  these are the likely raw 

«iterials  on which  the  futura production of ammonia would b« 

bated 1    India« 

18.2 Indigenous  naphtha would not be available after see tin« 

the requirements of the naphtha-based plants, and. therefore, 

If any futura ausonia oapacity is to be based on naphtha, it 

would require import of naphtha« 

15.3 Hoavy Stocks and crude pe tro leu« night be obtained both 

frosj indigenous and iaported coures«* 

16*4      The annual foreign exchange outgo would coapri*• of - 

(a) Iaporting the feedstock| 

(•) Sorvicing «X   foreign «xch&ng« oapital and loan| and 

(•) Buying spares and catalysts requiring iaport. 

Table-IX show« the foreign exchange requirement for feedstock 

and servicing af foreign exchange oapital and loan along with 

the requirement for spares and catalysts requiring iaport« In 

o«puting the servicing of foreign «xohange capital and loan, 

it has been tiiuatd that the repayment would be effected in ton 

•qual annual instalments after an initial period of thro« yoar«. 

In te re at ha« «sen oonputed at 9$ por annum from the dates of 

•raval.   Th* total foieign «xohango outgo over the ton yoar 

period for repayment of oapital inclusive of interest and for 

yoarly purchases of feedstocks and iaport« of spares, catalysts 

and oheaioals ha« »son coaputod for the six different altemativoo 

la Table-IX.    Tho total proouetior of ammonia taring the toa yoar 

period has »ooa «stlmatod sad tho foreign exchange outgo por Unno 

of «armai* aaa boo« ooaputod «a tai« ba«lsi 

TAHil-M 
- «a.ptr 

Capital, iaîôl 
Fooomtook I Oost-1979 

1. Cromo (IaAigwMoa«) 1M 
t. ao«vy «Hook (lamlgmaomi)    . 115 
9« Opal (Za«lgs««ms) Iff 
4. Crude (iaporto«) « J. no 
3. aoovy Staok (laporta4)     ft 11) 
*• tapataa (laportod) 2)0 1)) 
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18.5      The foreign exchange requirement for the production of 

Maoni« is loweet in the case of indigenous feedstocks•      The 

petroleu*) feedstocks based ammonia require lesser amount of 

foreign exchange than the ooal based ammonia. 

The foreign exchange requirement is the highest in the 

case of imported naphtha based ammonia. Imported Heavy Stock 

based ammonia is about same as the imported crude based ammonia* 

19*        The current position in India im respect of choice of 

feedstocks in the expanding nitrogen fertilizer industry is 

somewhat complicated.    It has earlier been shown that of the 

5.6 million tonnes of ammonia capacity, about 50?4 is already 

based on naphtha.    This programme  itcelf would call for import 

of substantial quantities of naphtha, probably at least of the 

order of 1 to 1*3 million tonnes by 1973 or so.    India's Nitrogen 

requirement by 1983 would call for nearly doubl ine the ammonia 

oapacity that has already been approved for construction.    The 

question of further imports of naphtha or petroleum feedstocks 

for the new capacity that has to bo installed between  1975-85 

would have to be viewed in this context. 

19*1      Until now«  the crude reserves h»ve proved inadequate to 

meet our dsaand of petroleum feedstooks.   Until more cruce oil 

resetves are,  therefore, proved,  it would be risky to continue 

to depend on petroleu* feedstocks »for our «xpandin* nitrogen 

programme from the long term point of view.    The position in 

this respeot, however, is far from clear.   There aro some indi- 

cations of large reserves of crude oil bein¿, found off-shore en 

the Öujarat ooaat»    It is, therefore, possible that  the off-shore 

orude may provide enough not merely to meet India's petroleum 

demands, but also sos» surplus to .met at least a »art of the 

nitrogen demands.    If that happen», the adoption of coal technology 

for nitrogen programme In a big way woulu no longer bo required* 

19*2     However, in the event of the expectations of off-short 

orude proving disappointing, tho coal based projects would próvido 

adequato exporionoo anù data forTurther^xpanaion of ths Indus try 

on ooal for the 1978*79 progra mad beyond • 
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