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F« 1.0      AB appreciation of Indu'« «Ay« Tí »DO* ia all «apeot« of 

the For till «or Inûu«try o vor the laut 40 year« In general, Bad 
15 year« In P»íUüUlir, i« oí rilevano«  to have « pro por «dor» 

• tending of ta* proap^ot« «md po««ibiliti«« of hi lattimi «ad 
regional cooperati on* 

P.2.0      Thi« papar,   therefore, da aia tri ib two ••poeti« 

1>*2'1      *>• fell* „MSA <*«•!• with India«• »«rUilier Industry 
and the exporienu*,  inoluoi»« oí' axparietto« in Agin «e ring ani 

Construction of oo«plete Farti licor planto and «anufacture of 
ohanical plant and oouipaont in India. 

i>«2*2      *»• —«ond nari deal a »itti «xperienoe of India «né 

volato« apoalfle io« tan cea of bilateral «fforto that 0400 •••« 

«ade from tie» to tiae between Indi« and th« other oountrlo«. 

P.3.0      India*« Fertiliser Industry 1« indeed unione, life« of 

whioh i« not «eon in any other country In the world. 

FOtl      In ter«« of production and ooneuaption, India already 
**nk« «aoagat the fir«t four or fie« in th« world. 

P. 3.1      la term* oí f«edet.t»oka, India ha« experience of uelag- 
• laro nn»oer of feed «took« for «aaonla production.    Uee of 

»•od for feneration of Hydrofen V«A prmotieed ooea«rolally only 

in India*    Large ooanmroial plant« hare been built baaod oa 

Coke,  Coke Own Ga«.   Sl»0fcroly«i« of w«t«r, Lignite Üaalfloatioa, 

Refinery a««, Naphtha, Heavy rt»«l Oil« and diroct Gasification 
of low grade hi«h «ah ooal«, 

P.3#3      »o product« aajtttfaoturod fcnve A» eu « wide «pectrai, 

n«««ly «aaoniua Kulpose, aaaonlua Sulphate IItrat«. Calciua 



.• t,'-  p>.Hy**i. •V#r JUUí'.MU.:. H|u»r'»»»f 

*J fk*.  »l*,.".w fc.xMU,   l'I AI-i»»   i-*t--íá  J4 n •»;   - -, 'itiiAOI'ffjj   *f 'iv'J  *•©   1 Î00 
;'SWi*f  ¡¡»«1 <*»v '.'•iti-<.n ^'.v>   .vw:    & **c    •<•    .-•• i.' a 1">y   iH^if   %<,.irn;" 

p«jr dky /;wf.,'••.»•« Vlru-tt.   t> •-.*.•'•& •"*•* ?•* • a:.-« '   <U*,', 

* '• , < ïrctrr^o*/:- v '.yr.   !>* ?, n i« <Kit*$.,   ^^*';"*i;.or^»  Cfr^iVn»-« 

Üoi ,   In*j»#g»,*t*r   •»-.•"?   ¡:o«&" •»*, 1 on ir.*   «uyw V   *!•* Wilt«; JIUJUMMì» tufi/ 

P.%6      iu UH.   : .'.vii. et  v-Jfttf«, 6v-'.-»U>.?-*i.r'i  '"• I   f-«u Mìi*$rti-,   •.'.§»¿fi«» 

*1erk-«tJ.n<f »!*»•:• i./'.Vì•«.**     í, VU.KX--. y  ;?f   e-v^ui'viv«.*? hua bit«   >?«»*!>l«*¿'-«d 

Hfotfr«*  fvnfc   »):*••   !.".»eï»    ¿, I'M-UJ.   r.y •.**.*• fr <..*.-•« í*;ue ©bfefct/sing 

optípi'iH yi.X?  ''J.-OC ti.i.14  .¡r>-J .íB > „n«;   1*-vjv.iuu*-'* t* *\'t ;yr„ ritt, tb» 

•«t^ii'isr ooö>Ut*."ß    f.f «:'^í; i-v"f-r;vv.;•  1-v.,. ».u^ <•*•   r-¿. «.¿ji-vcJi».'»».''..!.© 

!*• 3*7      Aé*>.r'lt-.; •-.! &••..•<••'.*.-. t¡> *u« .iJitr*  >r íttJdy;.:'.^  Hi   •,.»vfcet 

oí «.ûdU iiftuj. ..<frf. •'! * '• •.;-/. 

c^iarui ti fi.nrr«„^.í   t«?v *"**' " .Vi   .».   . 1;- '   .u  W;¿íí  f'janlry 

• ewtuwiic r4^;jorw*«   » «icfj'i t*i>« .«'•'. t   s-ftío «-HJ:^ sitkt..     .'.   '.íKí  »- ,.-.t ';*» r^, 

dfT0J.cpf.tij;. r.f j-i  nj í -.f i,-, i -y r?+"-otxM» d&^-ri^jf .i; \\w* *rí"   uh-í 

pxodr.f-tAcn »V   vh;   i'.?. f...#¿--„ 'iü¿i t> fcu.viav   i-c -1   Uí (a-:!^^ £«ti!  a 

í.*t:8ttf».r»t.vV'.  ¡)if:v      ••'   v.i? zn>>r\i'§  oiriof,   «u.ii'vVt j--:.^A-vuw/   i^ui 

fiwrnatafd vfft»k.. »c» gl   »,t,;..^.<»i4ot ifc   '«Ui'.' ,irp»,   T
;
M, CV.Vï^JJB'.Tç 

h»«ft  tft vp rjfrur K«rf   íUnTf»* with  »*T>*
V

"**»   if? wntjivowisly   ¿wie» 

«Qd «¿Vi«» iti fi (*OT'.í>,.Trin»¿:*  ili al.'   *>j, fi »#.tt #<•'.;,.     luiii',? r..cp*vi«n(;.;> 

Ott fertili w.fl." U»,ìì da-vtlfr-jiMWjTi. i;, «J/ «p-s -j.."a..'  /•«ìfrnwiw .fu* utbi».ï 

dtfflap:ij;<r OJWI'.TJ *>'.-.-    0t>•? tb¿  taut "if ;*«-u"v,  ^-u;.« i.ir rao.:*.* aMd 



t'udii  t:     .hi*   ;».».:.'   ;.r   •:.«•*  '. *   •-.•;•   v., -A" t¿   ux   .•'„-ro-c^.ßmtlrj 

-(¡i;,, t; •••*',»    '...a.   . ••»«'. ì   «." - ••« *>»   '.'.*» '»j^itt,/  of  crup« $rg%n, 

t: *  *c.3    •.   pi»f   •'.«:•;'  .v.  ». :'t-:-..   "lcì   Í «;• '   tonv.:*   My it*»,   «»*•>: 

tt«*°l» -,tìJ «.""' t    pu;.   v¿M»¡.;f    j'j . •:  !.C ,.* . • v!"   li „• *¡-«. ..'   V¿., ' # t.... •*    »llu    ti i « 

Ijiij í-'-V'a«*;t»  'ti   ttK* i> •>' i )   ?«r  «..;**••  .-.; :, '\ *.<. ¿n  ni s*.t.< on to 

-i«01  i"i  Ot *!>i-4ii.». . i-'."- U     .'.-   ;   :.    í ..•.    .'Hü   .'••   4„¿jx.?. * ul i-ir«,   #ic# 

P*4»-'      !•'•   •»'•'•.»   «-.ii >'  .i!trt o,   r..   r.-i- '. nr»  d-' asir,*.  i.y. In'íi.i kr<d 

cuií «rer-t  »M . ~ *,. oe** fe«\v*  te  '?•-.  ; ouno  . J díf ¿©r*ï;i-  «itu.-¿'»ion» 

for  oU*lr Ár>»,  *í <r,.'j tv.     ti. li...  í»  ,• u»-tj.i,, ¡tn^  to   build »i» 



TîIJLU.» s 'dam,};££J&îL£
;
'1I 

1.1,0 *tdia*»  £er iil,:».-   Ii»«<-*tr.v «.»*-•* oeu*   u> ueeriy 50 yeare 

when SuFtrpfcoephut*    ^- v    JO     Rte?t"d L< • ea&ll *»./•    The firat 

eynthetio aautfai*. plant wa« eN»eV.icbed  ïn 1i*,V«    By 195^»  Iudia'o 

prociuitjon c*p*oity Wì»B êU,00C ^eiu-.t u of Kitrtjim,  all in the fona 

of Acaonlua ätlphafco.    ¿»twftru 1£)4 to 19669  tn» Icduntry ox pended. 

Both Siadn    and    FACT flan tu »ere expaided,    ftttci ne* pita ta oiae 

il?.to production at V<u,.Qit.lf    Vrrtu)»    Keyvell suitf. ^uïkeia«      The 

prooucteua capacity io creata! to 500,COC ¿cnaao cC .<¿íro(¡"u,        A 

ueaber of feedstooke wer* em:>3ûy»d, viz, wood,  Coke, Coke Oven CM, 

ïïleotrolyela, Licita,  Hefínery Gao «aid lepiitha«    Ih« product 

pat tarn vas alee Uiveraa« vid» A¡»oniu*i äalphäte, Aaesoniue Sulphate 

II tret«, Caioiui* àrmonivM Nitrat»,  u'raa, Hlt.?opheet>h¿t<«*e    fhe 

f'ra-fc lar«« acula 500 tonaci per Uy capacity Total E«óyela tl*ee> 

piara - tha larga st in the world until tuta - va* bullt in ^ejreeìi» 

1*1 »1 Banwam IS»*»? end 1965», C8FC, ií»^mp, tor*kh?ur planta 

oui« into operation and tnero. h%d been further *xp*n9icn of tha 

FACT pi ant v.    Tola rao.* ed our opacity to nearly 760,000 tonn« a of 

aiirogan*   Niiural go* was uted in the GJ3PC and Nciruy plants« 

I,U2 .u 1°65-66,  than, had \*en a aim If loan* chunga in the 

der» 1 opear t of th« Indu.nry.    'flta J^riyf.t" So a tor e AU» iato picture 

tu A ai« way, end ay 19?2f production fac..iUi«u v«?^ *et»Hi»ae4 

et Indien Ixpiowl-res« Shiran Cbwait*a* ^iiot*) and GoroBeadtl, 

Later, Zucti  Agro-Cheaicels oaa» into the pio turo wad the Joint 

Sector Project at Hadra« ertili tare,    During thie period, a 

significant st«r ua«  «¿ken in ad'Titla« cev Awaona»  technology in 

the Public motor in th« pianta at Durgapur »al Coáltar    it the 

ease tiae, effort« wer« .lädt to iuroive Indian Engineers to the 

maximum poaeibl* extenv    to   matter tho fertiliser tochuology» 

Althougfe lAurßepur and Cockle reeultad  in Indifferent parforeaace 

in the initial yeare, it did gxr« valúa!!» experience to Indiaa 

logiooer*,    Sube*»queßtl,7> correoy,iv« rteee h&e» b<»ea tdcen und 

both the a« olente tre aow en way to full recovery« 

Ï»U> A large nuauer ci fiante vere approved for conetruction 

batween I960 and 1>>70 at Harauni. laarup ticpaatiio*,  SJPlC» Man^alore, 

G3PC Stpaneioa, italol,  SorAkhpnr Espantion aud iCota Xxpaueioa. 



£•'•:•**   v'iil    :(*   :..'•,,     ,•'•    ï--.,<-:   .'!:vi, ".«•,: C   Idilli *<MP  pl«RW  ft* 

B^di'l   Ni'.',   .''¿i i>",   '<<.,-.*•   *:...<«•   '   WrttJ.i'.''.      .<•£.   #i-.    i<;   1"frW-|f¡9f      *-•! 

¿nf-crt-nt, ari'  ,w   •<- \»  '%••?-*. ".  tw   • v.i..;v  jk.-.h.,?  t't.r ;!.• i¿»>;  prajiet« 

•it !•••» J':•&•* fivi . iwivo.iii'.tl.Afi b >.••«'   ¿.r   i.»*¡¡.'<  .jrvij f v.rtiew <»f oo«l» 

) -, J »4 **t ;'i I»*" -,   •**    h   *''•;•*,.»   ;vA>   Í   .<ui    -    .ti.« 4-   0.».L   ¿.*,lo.<*f   "hjT   «Od 

nf 0 : v>bvr,   V. T;S   «  .nv   :•«•- w  ir-   i #•*<'• Rte..* VM 4&ktxu   ' A 

ri o» ü«...  ..'í! MJI  r*.¿ b-. *#»•'  ":'JL *>•"•! e '..<„•=   »..],-i>rc*r'j ?-v ísosi&Vruotioiu 

«•••»TI.' «j-.jor p <••>>.:•,.o (,$«.:W,  ••.í-).-,if   /J!.-..*U:«-ui »na Fripât)  Art 

r.«i».r,n-5 .»ft*uUvuo;.,  *r. <:.c¡   Jn>«>a'f   'íí*'-??   w í'vt>.l '>••! wvi Haidi* 

i% •Jrx-*.»U1  t-.í   N •?-©."•«•  t>p*X',í.i("!".i   hj   VH¿•     4. i.ix*,h ofttt» vith 

%n A**,;«la ^»*.j < c.í v>   í-4
'   i,vV..-  tf'üjcv   i..-«;'  4s*/  hft*   r-u.>: c  §r«-5>d  bt£l»« 

¿i?; ?••-•."•,,Lofi- D.rudft cil. #-iv) ff*« r»aouro«t» 
1*1.3 With tb-) «su«;«»»» v,r KtK^jpy Híg:h,¿Ui# piotar« Ift f#»d- 

»tciíík  t-'*rt  -han?,* I.     Thíi  'Pros'.wi  V   .«ul  Plí-Apur projtctt, whleh 

w»i?» uriglrAlly in ^;vî©d to u«» l"IJ«1 uí 1,  vw ahmevì to (**• 

*nd Nr»phihii. vi5í.«;'-ct.í. <*ljf»    fifcb«*nj«jî/'t..   -   prej»ot* ih*.* «un «•» 

b*i.>ig fliuamû ir» Souùt au 4 .'fsrth or Jaabaïf *x* b*«td en fatarsi 

(;»«. 

I.»1*-É IncUUH  Í ?rtn.is.'.»'" in^watry t«d\j í «• «»«»«»vi to rent 

in ih* v?r-<*!•». li« t« e b.n <•>*.. off.  PU »'lo of ofurintiui».    'I*, il «nlajM 

Ili di vi« tei. fi oat lo.!»  ;n .?*»<!«¡»teaka *t¿u pvgductm,   .Ukö of vhioh 

i« aot »Aoytsd li; any othwr VC-PRìV? i» UM» vertat 

1*2, t Th* fpfívt!.* oí ccijj'.oi*.y of th*> Mtro^poiaß and *hc»> 

phaii-A fwtSiiü*r AudunUy o*»x  ti¿« A*.*-'1; Áf) y«a.vB in ludi* h*i 

b«tn ««  btiOV; 

1?50-51 
^ 95V 5 6 
1'.íÍíí-(51 
1965*66 

1 i»7>ï6 
TÌ/V7? 

19 
10 46 
10 f>5 
jir ¿3 

t. fi.* *>5 
Nfl 

2ífb 
'!'.?j'7 y.><; 
?^(J^ €«¡'2 
>JÍ.Ü •»005 



I.?.2 alto*  tü*n,   vini;; tony» ace fomult»t»d for tha  1962-83 

progenia.     -;>u   Kit;x,.an  <;a>ftc.i»y   ; n   to  :• i. .li^-   'Oí«. • 
and P^C^ captici lv   íc :,,   «iM.; ,-JLI  tor>n*a. 

1.2.3 Thar« ara «   wtui  Df oesilv  YO  furti) í**v factories in 

India, oí which  VJ .iPt- i-f^o,  vrcdPí*.u-!ri r*r-;raa of liltrcganout 

farti lUar* oí' ¿rorld  «tan4a.Mii¡.  wr£   il  of vhich aro tfitrogan and 

Hiosphatioa oo«.pl4Xärt.    Ali.   th*«« «ir*,   in to,no» of  uarar.ity and 

aoalaa oí opara/Uon«,   oo*,iai*d   to  the fret*.:, oí  Urp» planta that 
h&ra oft«n built el a* *';*,*'«  Ln  i  t- davtíit>y<ni yorld* 

1.3.1 For H\irog«Tk :'»rtUi*«r px-oducUwi, a v*riaty of faad* 
itoeka nava been u*ad.    The table below próvidas tha variety 

•f faadatoeka for tfaa flitrogan capacity aa on April  Î,  i$ff 
and tha oapaoity a« ta «pactad by 1976-791 

Faadatook F       Capacity N "" 

•OPC     1 

1. Naphtha 

2« Maturai Gaa 

3* lltotrio Powar 

4« Coki/Ceka Oran Gaa 

5. lignito 

6. Iaporttú AamoEila 

7* Goal 

•• íual Oil 

fötal 

—i—ÍsmtiJL^JMSszX. 

Oapaoity R 

•öS '^ 
iQIflff. 

21^0 

84 

176 

70 

40 

3026 

7Uü 

JC.e 

2.e 

se 
2.3 

1.3 

100.0 

1.3 »2.1      Sino* tbaa, dur in* tha laat four aontha (¡¿apt .-Dae. 

1977)i tha uovsmnant hav« foraulatad a oomprahaaaiva faadatoek 
polioy.   Additional gas proap<*ota feava baooae olaar in tha 

Aaaaa fltgicn in North Saat India and a plant for tha production of 

additional 1¡>Q,000 tonata of Ni trojan at Naarup 1. bain« approva«. 



i*).2.2 TVu^oor       ,;, ii5k,„   ^ „oatoapiafd -  on« South 

of Soabay vith » HLtt^,, ulPMiiJ of  »*,fooo tonoot ;#Jtro«ni 
(with « capacity of  2, ,0ü  torme«  wr ,^y of •*•««»u>.    ^ifl 

would be th.  n.K.„  t.l^,n  ,„....,<  wt,   -u^,.* in InaJ* 

until now.    Thi» w.m*  Ánv.lr, lcv,.t.„;.   i, •*«„. of us | 600 

•1111«».    Th* r>*«cj.ot n*. w«,, pi«,^d on mnt M*•* uflM( 

Utilising ih«  rto*ut ad*caeo. .(B  T-ohnoto«, twautnt with it. 

•oundao.« and «liability.    *n. ^i«, oi- operation, ha, b*«n 

lt«pt la hooping with th, P0c«.i. troca, .m  tb» „„li., «dvancd 

«ltrogoaou. Industry.    Two  train* 2ach of 15t-0 tonno, por day 

••acni» oapacity, and twa  trala« of Ur.a »ach 0f 1800 tonnât 

ft» day oapaoltgr (Itotil now th. hrpit capacity so far »«lit 
ta wy pl.oa In th« world) ha?« baon planned. 

2.3.2.3 Ä. Moond projoot on th« Horth of Boabay in Gujarat 
•roa 1« al.o bolng plann.* on «iallar Un...    n,i§ pitoni «oui« 

•aow oloarly that wlth th* proapaet. of availability of iaoroaolaf 

aapply of gao, a policy d.oiaio» haa baan rightly taktn to util la« 

tali faa for litrogan production aa « »attar of national priority, 
n» aadlua ton outlook for prodvcti«« planning parhapa upto I905.M 

would,  idroforo, tond to indicati» u„« of go* in tha flrat inatanoo 
aa far aa pooiibl« and thoroaftav oonaidar uo» of ooal. 

fixporionco on two major ooal h«»^ plan ta at Talohar and 
Raaaguadaa (»1th larg««t ainÄl0 unit capacity or ooal ga.ifi.ro), vhioh 

ara oxpootad to bacon« operational it» 1*70, will indaad giro India not 

only valuabl« toohnloal ozporlonco but «loo would aatabllub ooata.    Is 

tala roapoet, India», pooltlon in tha world will indaod bo uniqua. 

Ooaourrontly, th« Oov.rnaont hav« rightly takon «tap. in aalntaiainf 

•loot follov up in kaaping in touoh with th« n*v«r dev.lopm.nt. la 

ooal toohaology r.i.vant to fartiliaar pruduotlon «l««wh«r« in th« worli. 

UM ahUt to fjttfni of fradjtooy ,n,ttf, 

With tha.« dav«lopa«r(t«, it 1« likoly that by 1982-SJ, 

thor« would bo a «ignifioant ohang« in th« pattern of India*a food* 

•took for Aaaonla production.    Th« Iaphtha baaad plant, would roughly 

oonatltuto about 35* of total fro» 71* now and th« natural go. baaed 

plant, froa 16* now to «or* than «0* of total and Haayy Fu.i Oil froa 
ail to 255» and ooal fro« oil to 7*. 



1*4*1 A rtcon*  a^Jor ¡policy chung« naa tak<*n place In raspoet 

of eosta and prieta*    L rationa:*.   »rlcing synta« baa bata iatroduoad 

with a Tiav to «naurui* a  itaaonayle return oc ìnTostaant and 

facilitât!» haalthi   grvwtb ^f t..«  farcii, i ¿er laduatry« 

1*4.2 At  tati &aaa tí ata* a poil ay baa b*>*n adoptad to 

contlauouaJy review and ad,',uut t;,e ociù of fertili*©: *  to  farnora 

to allow a roaaonablo ratvrn on  via uac «A ta optlalaa agricultural 

production*    In addition, a tyctaœ of & a bai Ay which hat; recanti/ bo« 

iatroduoad for Phoaphatic Partiii Lar» kaa playact a «lgnifloaat rolo 

la inoroaeing oonauaptlon oí Phoaphatio far ti li»»ra to an aura 

aalntonanca of adäquat« «oil far tility on our agrloolturai landa« 

1.5.0 PilOaPHATIC »«IIa« IMKJSTRY 

1.5.1 la tht Phoaphatic /artiliiar laduatry, haa tho following 

prodoot pattar» aa on Daooabar, 1977 1 

Produot ICapaoity aa P.O.   1 
'099 t»    Z *   1 

1. Slafla Suporphoaphata 
2. Tripla »tporphoaphat« 
9« Diajaaoniua Phot 
4* a.S.P. 
5. Oram • aaaopho« 
6. lltrophoaphata 
7. H.P.X. 

221 
257 

75 
37 

100 
186 

17.0 
19.7 
5.e 
2.8 
7.7 

14.5 

Total JJfil 100.Q 

I.5.2 »*• 1982-8) prof«««»« of dovolopaont of Phoaphatic Fortiliaar 

laduatry la bolng plaanad for ••ttlaf up als aajor produotion oantraa 

with a total a«frt*at« oapaoity of naarly 900.000 tonno« of PjOj.   Tfea 

••alo of oparationa in aaoh looation la plaanad to bo botwoon 125,000 

tóanos of P9O- to 300,000  tonno« of ?2°5'    Tht Prodttet P***««» *• •*•• 
Tariad.    Btaoa aro Diaaaoniua Pboaphata, Nitrophoaphatt,  Tripla 

•uparptooaphata and Singlo Suparphoaphata, 

1.6.0 MfflTOCI 

1.6.1 Hi« oon«<s.ptloa of forti Ha*- ha« also haan axpandlaf 



MpMly«   Bit 4M« *«l»tiaf to th« rtowit lift ?«•»• *v« M 
kill« i 

flMJWht.lcCj 

'SkUttfiift 

Tur I Kltroffn 
| Plwtpàat« 

W5-74 tea? Í50 
1574-75 1766 471 
1573-7* 20 J£ 455 
1f?**77 202 m 
1|77-7§ (fee*«««««) 1130 •71 

I •!••        ft« o«U««k fe* u« •••«*• 1970-75 to !H7«M fw 
Ito f itMfM Mi llMMfcrti« f*vttUt«*« !• •« *«• Wl«r 1. 

7«t» i lit»«««« 1 ».«, 

1I70-75 I4S0 •70 
1MO-00 3700 1090 
1000-01 4000 1110 
IfOI-O* 45OO IMI 
1300-03 47ÌO 140| 
m^H 5H0 1010 
IfS^^I 5*00 t7>0 
1*5-* 09)0 •eoo 
1900-07 Ä550 iláA 

1J07-00 7075 •900 



1 *7,c        iL±kL: *
V
.'I/J1J^¿L£•^^^ 

'.V.I Tr.oi»  e   tUf:ti   t:>v*rc, *tti':i->,   «p? f..r»!.i«nc»  in  tht 
•tenf^tu» <t  ,^. _  ,:_,,,.  „:(i „<ld,,B.tn,  ^  E«*,,wn>e *nd 

CüB,t",:cüc"    r ^••" ••  M-u:va- pi«,!, u-}  it. Finnin« in 
19$9 whaa th. ftiffi-...#«ririêt,   ocnutitot.i.crj 0f a «ajo;- fartUit.tr 

pro.aat «í   1*0,000  • «.,«>«, oí Nitron or Wwf000 tonnt« of  product 

»*»  t4 tun »i, *.,-,;.. ,!>v  *d.c U«, .•»làbili ty  ,1 Inai»« &i«lnaara. 

Thi»:   Jot *aS   v^«r.  o-:   r,:r   U<lj e  cf   Oulip,;lt.V0   ttodarihf   ln   th# 

y«*r 1?^ and iu »oj^i.'-tio.-   * *t>. a ni»tD«r ci  othtc *ali  cene« ad 

fixa« from th* d*.-«i.,,*.j  „orli.    Ttm pxojaot «a* ocaplatad   four 

•ontha fttiaa.i «i   tr.«   ,oi:#dul« ftud wito ?7* of  tUa  ««tiaattd  cotta 

«ad  6>> of    "he laUMi»«!   crai*  ¿r,  íoralen  cu,fr*ray.    It h*d 

«Ivan oonfJutnct  to tr*   in ài «a &i£in*„rn to .iad4rt*ka full 

ratpon.ij bi.il ty fc.  •;y*i-l«U buUcLL^ of project» of thi« *&cnltudt 

tad ooapiailty.    Indian induÉiria» it, th» fi «Id of «atinttriaf, 

Fabrication had oppw'turúUtt to wadtrtakt r#«pon«ibility for 

aaadlin* auch Ko,/'Kít» »na  m »«ay in«tanna« for th« fir«t tint 

in «fa<iir hiator.y.    It n»ú  gur«** t.üea opporrunitiaa for growth« 

Coapllontt-j  cnaaicia-plant and ec-uipaant of »utinlata ata*}  h«d 

baan  fabricate.   In av^ J a»t«not« Tor th«  Urat tint in Indi«, 

••diu« »ratter« 7t*naï.« of c-icì^n atati  »nd  otrtfttn otbar plant 

•ad aquipaaat war* ¿Vwric.ìtad. hy th« indirne  lnüu«triat»    until 

tata,   th«** wart. ra#>iar.ly helofi  iaporttd from *b a*d. 

Salite, t ft«tura« of   Uli» ?r;\lPüt vare piaaaatad   la « 

•attinf oí'  tnif Ooieatí «iatiou»  flecnoreio Comus n**. v¡< for À*i«, «ad 

th« Fa» at«t,  0»aautt«« or. Indattry «wd Saturai   haaouroa«,  la 

ita Ktttlnftx' on tht D*v«iop*aj'«t of £«,«io Cha&acaì & Ailitd 

laduatria« la Aaia and tht F*r Saat,   in vetobar,  1962,    A oopy 
of thi» paptír i* ivt Ann*xv,i^ « }, 

1.7.2 ludii« hA« »«dt  rapid »trida* «ine*  than.    In 1977, 

India«t oapAbilUiat for production of hardwar* raqui rad for th« 

ohaaloal ftrtiiifttr induatry h*v« «xpandad  traaandimaly,   in 

parformano«,  dallvary «nd ooett»    üht Inüa«      induatry toaipttt« 

with tht aorid indostry ir   tot arate of highly  aophiaUcatad 

wat*r traataant vianta,   ttfc¿a gan«mtion,  povtr ^an«r«tion, 

•tdiua PMuru» tquipaaat, tltotrifni» «od pr»ctlc«U,y «13  off- 

titat fftoilitiaa*     CentriTu««! ooapratisora and  a tata turblatt 



1? 

are toiag  ¿.uittícct <r?i  ir» Inaia unor licence fron well known 

manufacturers hm;  are ir.  coor.ercial ur»s in aaaonin  plants of 

capacities of -.',00  to  1100 tannoa per  day.    A b«cinnin¿ has 

been aauo in the fabrication of ¿ir Separation plant«, 

uDutj.ii;  L/ntUsiE  ::• ''urt«r an 4  urea  converter under licence 
from well known manufacturers. 



I X.1.G     trptn no*, M¡/ peopotri., #JLtho* f.r Joint .«w 

ft*4oot. lo f.rol«n .«.»tri,, or «ivi»«; C^tmunoj ..rrio« 
i- ite Httir of Äxwlae ttX/ i#ÄftiWUv p^.^, fft m 

»» r«tili.« f.««i,. «d í *r ^k.U»f of f,MUlNnt **. 
MOA rooolvod lar th. OoT.rnaioût *f Indi» »,* floap*,*«, „^^ 
la« <fe«loftl »rtlUtor. «<>•* th.ir «oatwl.   feo yr.fr«M 

••*• toward, mU.»u« of tn.-t tfforl§ ^ ^ ^^ 

•»orlo»«, of lad!. 1» ..o* oí t*»o i. MM,AN4 Wf§t 

U.t.l       Jon«*,* dito«.tí*. *t W»lo^u. lml.t . j.*.* 
fcâo-Iro*!.,» tfo*kUf 0—Itf „•• ooo.tltufd to .Ttír, If* 
•«frióla* >MWr. f•, ••ti«ml *otrooh,«i,M* OMpoay .f Jlti 

M4 *o IteuiiMT OorpoMUoa of l«,dlaf to mpMt   ft »-^1|| 

1» XMB for th. .roduotlon oí AimonU.    Th. 0.j.0t ,M ^ a 

ZTn "lts íro4uotUn ooul* * •*»"* * *** ** «.i» it. f.,tm^ i.4«^.  â pr9liMiañrr t^ 
*•*•** wo. pr.p^d hT tht J#lBt Inde.Ir-alfta o^^ 

-• .«*.!*** to th. ^ou.# Gû,.^at-f „ «p^TÏÏT 

"•2.*       i» Hmot*.„t d-l*ic* „n tall) tei Mt ^ ^f||tt 

XI.8.3       In mwt y.rr;, ^ Co«pMl.. .f Xa<U ^ Ir« M. 

•mmu fro. Irma to 1.41*. 

n.3.0    axiûs 
«.3.1       fho SUt. ?ortiU..x ÄMufoetwiM 0w.ot.4t- tmrn»\ 

irr? ""ur "-' * ----^rriír ' 
"** **• **• *a** Iati« fia whlok v*. y««» 

Ad 



_, 

fttOUfiod for ?ub»i«i->en of o UnUr »? p^iao Uadoror.    Tho 
'ortlllaor C«rpr»tlci of ?'»li- tubal? tod a bid la 1J6pf oad 
aofotiatiooa «• ì oaxrlod t    with 3fl '•: on* iba QOYornaont of 

Iti Uak* till   9?1.    In 1*=/2,  UJTKC   nd tlia Oovtraaont of Sri 
Uako roforrod ih« Hrojoot TO tho Aal au DovolopMat Bank (AM) 
Mi it tho onffootloii of AI3, t rovlov la ta« for« of ooapro» 
bonclTO ovalao loa itody or th« projaot VM mdortakea«      9» 
fool 11 tot o ooxjri»« out of tho ?rojtot, SFKC dooidod to oaplop 
o OotuimltiB« fita fron » Dovolopod caaatay to,tiro ooaaaltaioy 
oorrlooo for ••ílootioa oí «mfinooslcff tontvaot«, orooooa oat 
Metía* apoolfiootioco«    »ortill»or Corporation of India VM 

lavitod aa oa« of tho io» fimo to oahait a propotal, out Alt 
to haoty proooonpotloao la tmlXdln* tholr ova pUata* ¿orti« 
UM« Corporation ef India via not la a poaitl« at that tlao 
to fmrnloh a Mi«   inothor fAflaoorlaff Coapattj' la Inaia - 
Mflaooro Iadio Liai tod - woo ohot«u by */• fallo« aa tholt 
porta«* to protldo tho Bool*, fAflaaoYlaff oad Proowroaont 
oorvlooo for tao trojoot* 

II.4.0        BPLQAB1À 

XI.4.1       Balgarla koo olroodr oailotod India la oottln* ap of 
a pprltoo »Mod Mlpaarlo »old pinot of 100 to/day oapnalty At 
•ladri, Bihrn.   fa* plant 1« now wdor trial product! oa. Iodio 
MO oappllod to Palearla oitolyot for atoan roforaiaf of 
tttaaml gao M* aï-if t eonroraion.   farther collaboration) vita 
ctofoot to •«tiles np of c, farti.Utor «ad othor ohoaloal «on» 
plosoo la India by BoloAXIOAO it boia« diaouaood, 

II.5.0      tpvu^ 

11.5*1       A toehnictl toM oí' taction dolofatloa eoaprioinf 
aoaboro of Fortiliioi oorporation of India, viol tod tiaralt oa 
Invitation froo Kuwait Fot*ooho»lcol Xaduotrloo Oonpony for 
oxanlalnf tao poeaiblUty of joint Tontoro production of If * 
•K fortillior* «viae ooao of tho raw notorial« oad In tomoli« to > 
produoto avallano with KCPO.   îhla «aa follovod «a by oubalMloa 
of a «apart ooptlonodt "Invait Indian Portili tor *rojo#t - 
rrollalnary Foooibility Roport*.   Th« report woo ooratlalood by 
Kavaltooo and ooaxont«it apon «nfsoitiro; al tornati«« otadlo« to 

ht nod«,    A nua«ti«ra>oJLr« vao ont ay l^rtiiitor Oorporatloa of 

ad 



Iodi* te Ktwalttta wn^r. ve« »Lit, rtpiiod to br tho Kuvaltooa. 

11.5.2 Tfcoro vaa rathlaking on 'thin pr*Joot aa novar optieni 

dofolopod, which aypatrod to U ».ora ooonoaioal than prodaotion 
io Iwait Itaolf. 

ZI »S3        In rtctnt ya*re.  Indu an«} Kuwait havt boon follabo* 

rating In obtaining fwpplioo et su,phur,  forti 11 uro and aasonla 

fron Kuwait and Kuwait ha« h«aa obtaining jut« baga for fa«flag 

Of Cortili Boro fror ...iuJ.ia» 

XX.6*1        Following dlacuoalon« at diplomatie lofol and oa 

lactation f rom tht JUhsain Covoxnaoat la February 1*73, M 

iBdion export tot« Tioited Barala in Maroh 1«73f to explore 

fattibili tloa of totting up a joint Tenture for Uli BOT projeot 

ia lahrain baaed oa natura;  gao.   Tuia riait vaa follovoa by 

•liât« of toaaa of latineara froa Indian la Juna 1J73 aad again, 

la Jmly 1975 to ttudy probleaa relating to tho aettlng a» of a 

fertiliser arojeot and for oolleotion of «Ata.   UM «ansala 

Qoreraaent axpraaaaâ their in ton tica to oupport tho feobao* 

átaoslo Foaaibility Study of a. fertiliaor project. 

*** f«aoibility Report «ao au halt ted In 8ep testar, 

1971*    *»o GojTomaont of Bahrain epenaorod an indépendant etuay 

•a eetablleh gaa re «errea and tho poteiblo utlUaatlea pattora 

of tho gaa«    World Bank*a aaeiBtance «as taJeea to salto a otad/ 
tf tho total availability of gao« 

An laveataent ¿eolaioa on thia Projeot hae »atil a*v 
»ot boos takoa« 

«•7.0       aMjm^JM¿SUtíS^LMli»ÍMEl 

II.7.1       Fallowing di«cu*al<me at diplomatie lovol and eaeaaage 

* Tlaita of Indian delegation to UAE, an oxport toaa of India 

»illtoo Aba Dhabi to eludy infrastructure faoilitioa aal ooUoot 

«ata for tho preparation of a Taohno-looaoalo FeaaibUity toport. 

tba report «a. tubaitted ia Jnne W5.    IUooaaoleaa follow* oa 
•ottlag up of a Joint Ton turo ba tírate üál and India.    Too UAJt 

Miniatry of Xaduatry not up a ooapany «dor ita aueploea - Aba 

ÄaM llauonal OU Ooapany « to undarta*. thia projoat.    Agrooaoat 

•» » Jolat Taature of thia projeot oo*ld act bo roaehod. 



XI.6.0       IIA& 

XX.6.1       Bilateral xolnviona vite Iraq »tarted with Indo-Ireqi 
economic coopera tion¿Fox»uant of which an Indian delegation va« 
••at to Iraq in Dioubir 1971.    The »ubjoota ooverad «mi oral« 
»uppli»», joint venture refinery in ludi*, joint venture forti» 
lisas factory in Iraq and rendering teohnlotil engineering «or» 
vie«« t© Iraqi Goveraacnt io fertilixor Indu«try.    Thie was 
follow»« by an offioial ¿«legation of Iraq ID September, 1J72 
to India and an offioial dilagati on fron India to Ira« la Aujant, 
1973 wh a th««o point« wer» further diaoua«od.    Am vai already 
a contract tnturad into between QNGC and IKOC for expleratae», 

production and aaricetlag of petroleun by Oil00 fro« «peolfie aroaa 
In Iraq.   Son« «pïolfie propoeala woro «ade a« part of joint 
vantavo for tili «or projoeti in Ira« by India vhloh varo dioomaood 
alno vita tao Irani, author it i» « but tho projoot did not prooood 

II. é. 2      A» par th» progresa» for providing aeeletano» to Ira«» 
an a*reea»nt was onterad into between fertili««* Corporation ef 
India and tOISC of Ira«, fox deputation of teohnloal exporta an 
*»•*% torn baala tancrda February, 1974*   iooardlngly, asporta 
in Meebani oel, Inatruneat aid ¿roeea« bglneerlag VOM tant to 
lena.«   fteee exparta aaalttod tao Iraqi author it lea in »valuation 
of the tendere thoy reeelved froa varióme parti o • for their new 
projoot*.   Thoy have «leo roadared aaiieteno« in operatine plant«, 
enbeoqutntly, nor« experta were deputed to Ira« te a «ai et than ia 
evaluation ef the bid» for the fortiU.tr planta.    A farther 
aanbar ef expert« wer» deputed to Iraq in February, 1977 for 

Maialine then in coanieaiealng «f their enmenia and are« planta, 
trapanala are »dor consideration to a»»l»t Ira« in eettinf «p ef 
Keeearofa * fevelopwent Centre in Fertlliier field. 

zz*7«0      SQÏPT 

XXoT.1       Ae part of Iado-8*yptian coopération follavi«« projoot« 
were ld»atifl»d by end of 1?72i 

A Joint Tenture Project ia Sgypt for production «f 
»oephoroue/Phoaphcric Aoid, baeed on Igyptlan teak. 

flevover,  there wae no procree» in taie direotion.   In 
early 1975, «other suggestion va» nade to explore the peaaltlll* 



of ••tun« up a fartiliiar project in Jifcypt baaad on fat and 
oil raaarvaa*    A (totalled quaatiannalra vaa aant to iba Bfyp- 
tlan authorities raquastiag inforaation on faadatook, utllltiaa 
alta» aataoralogloal i^ta* ooanunication facllltlaa. conatruo- 
ti an facilities, aanpowar availability,  ato.  ato*    Mo flirta«* 
proffraaa haa baan attained* 

il.e.o     q»fcipp^w 

II.0.1       In roaponaa to global invitation to old for preparation 
of a Tachno-Sconoalc Faaalblllty Raport (inoluding tita aalaatloa 
faodatook aalaotioa and onpaelty aelecUon) and narketing atad? 
(ooraring foraoaat of daaand, aathod of narkating and diatriautlan, 
aatabllohaent of atorafa facilities, ato.) for a Ni troiano*» 
fartiliiar eonplos in Philippinee, Partiliaar Corporation of India 
aubaltted an offar in March,  1?75.    fi va to nix othar lntarnatlonal 
par ti a a alto quoted for tao job.    Aftar evaluation, Governnant of 
Philipplnaa salt o tad Fartiliiar Corporation of India for tba finnl 
negotiation of tho offer.    Contraot between Fartiliiar Corparatlon 
of India and the Fartiliiar Indu airy Authority of Philipplnaa vaa 
cono lud ad on Juna,  197$. 

In purauanca of this contract, a toan of Fartiliiar 
Corporation of India engineers vialtad Philipplnaa for collaotion 
of laenl data.    Tba draft of tho Techno-toononic Faaalblllty Raport 
vaa aubaittad to PIA In and Daca* bar, 1975 for thur scrutiny aa 
per contract.    A oaoond tvm of Portillier Corporation of India 
engineers vial tad Philipplnaa in January. 1976 for disc usai on oa 
tat draft raport.    On th* baala of thaaa discussions,  tha final 
Tachno-Bcononio Faaalblllty fteport vaa aubaittad to HA in «• roh, 
W6. 

11.9.0 fiiÜÄü 

11.9.1 Towards tha and of 1976, Patro-Braa approaohad throng* 
Govern aant of India for tha d sputati on of an «spart fron Farti li aar 
Corporation of India to ooaa to Rio do Janairo, for oao weak for 
evaluating tha vork dona by Brasiliana in tha flald of coal gaelfl- 
oatioa and advise than about futura oouraa.    Tnay alao axpraaaod 



in»«r»'.+  t..- •«-.«,.• »...  t.r, t,f.^*i,«î-i ft    jTT'- /* * t/ir. fit* cornil tanoy 

••rrio»  in  tft*   .'i.lú  ci  «i'.aii,  fèti. i;«tio»;.     íhji *»>• follawad «p 

by Ti»i*  of A  <'».i-Uii«»r Otx-r-a--*ti«    f taua exo«*t la tha aaata 

at I*otta»r.   ; ^i,.      /«»   »§ *•.,-,...••* >e *i;*x,»d   tfc .  •'€  ti H » #r C0r porr- 

ti co of  India  x<> *üi#t JU>to  *t-   • u«*"<«>,-   •.   rh th.,:^  for giving «vtr* 

»II  oonmUao.y f v.   :.«:?     .-.s-    ,»   .srÂu',  i!y «taf* »pUo ocnaiaaion- 

Uf «ni  trRinJü.,T •.!   jcf^ri:     c>-* i»o*i  o*,/»a<i «»»out* plant» 

Aooordingly,   Partili r.»r Vf» i»;*ti«s of ìnd'.* ea*»i. an »ffar ta M/« 

Patro-Bra» f»>i  oommUanoy *.n<î pcojBgt •*«•*• i«n'  tarrioaa, la 

April,   1977.    On mo*;v- •** *K ítruíiitv (fe*yo.rati*& of Xndla't 
offar,   V§ *«trc-r.r.M i»f<>2-q** t-.*t thoy vouli x'aqvir» AMalitano» 

oí aipariancatt Ai,í¿n^#r>»  *c ::«lp «faliiatlta oí liota«oi-§ proposal• 

la Braailj }»t»r ou,  th*r %o?i.d fattuali»* « ooatJífiBt babsd «a In« 

fartlli »»:-.- Corporctior, of luùU** oi.Ur.    A t»*a of Fnrtills«? 

O&i^oration ni  irr.*l» v«* i>   *r»*il v.**»» »n lot>t»ab»fr and Ootobor, 

1?7?, to *t«l»t thaw i« 4Y*.i «itjaü to» of fort o* variou« lioaaaara* 

A fonal otiatraot for t'ita»« » 1¿ ¿a* m, .?•*•*    **, fct «al«atl9n af 

anginaarla« »an tractor, »olac-icn of oritio»:i »«u.ipaant. loratla/ 

during project iapiosor-tatlcn «taira, a»al»t*ao» dnriag oowiaaia»* 

lag of th» plant at:« tvainlrni t(t l^tro-lrae par«o«tt»l ia tbo 

fertilità* Oai-ptr»tlon tí In-iia't yrojtata it owrraati* an dor 
aatlva a»na.ldaraUoïi. 

il.10.0    ruiutxï 

11.10,1      î*wa?d» tb« fctffiantu* of 1V7Y, V» Aaot Saaayll T.A.Í. 

of Tarkay invitta, tit* fwiUiMi Oori-oratjoa of India'« ooop.ra- 

tioa and aollaboi-ation »iti* th*>» on pr*a»»s aalaatttn, lloaaa», 

anginaaring »arria««, owpply «f attaints? art* t^alpatat aad atna~ 

faotnrln* tachnoXegp m$ aa-vanta  .nwduoUan fron» infusita«    A 
dalagatlca fw»P Turkey  >i* •;.•.*(*  ¿i;i»  ,.,.,tt ^.^ ¿¿çtHAttr prtjtttt 

la ìndia aoâ h-M 4l9<:u4«iert<ft wit« Jt.aa*- -*rir«n imtita»;.   As 

wdojfitandiuff va« ^taohad hatwwn ¿,»*t ßtnf/Ai aad Nttilii»» 

Oorporatioa «f I»difi, by *Wo|, th» fertili»#r Coaptation «f 

ladi» «xprootad raadlt»»»« t« «atMS oooparatlaa »ad rondar »»»l»t- 

aooo la projoot plana lug. «aAffv.1 taaajr Ai>. gravai JL projaot« aad 

r»vi»w af dotai lad an«ibaa»lngf praourwiant ^ä»Ut«a«e end 

•aaaiaaloi^ig of tha proja«ta, tirfJIni.g »^ átot faaa/11 raraoaaal 



• •t*..H*..c-.ir * 

.í "   -VA-     .--.*.,•;      '»«> nation*   ir-> in progTaaa 

;-.->.'.'4.   •:»   -..«    ü*xí, A   -UU rli.*  ttia  acrvteo* 

Men   r.n   :a.;'a,     ,   #. ••• .,   f;.   ... <  j., .Aaii cQK-r.*«a  »f  th« Ia*tUAlor 

i'ci^crat.cn: <.   ,-, .,¿ , ^   v,.;,.,   *t„,w     . «. »ed tJ%J.u i.a¿ in  thai* 
TiguH* «nail t.-1.1..;.   r.luï.t  i:,  3ra, 4,1.« o-:, «i-ì  Wii^wt». 

II.,1,;      Tow*.xMr tria U,;in.r«v ox A^rJU,  19?7,  Wrid B*ak 

invitad  jh* f^-.u.iar Cercati«   of ludi* to aukait «. propotaJ. 

•xcluàlïiç co«t iiiiu^M for mr,, ar Wtin« a a«udy on fartiliaa* 

MArk«tlttK a*î«l 4J »tributimi  syer.*« »a :.>8H cf % pxa~ki*aatiiant 
»t.ud^ fot- jj aiS(, i-«rtii4.fcwr -^Hty>. ¡„  •Uifffl.^,    T-i, B^ifc ië th# 

cxeevtm ,¿*,noy f(?r t<iV, p?ogriMÍ,Mf „/â3cft ^ ^.^ Unmc0ú ^ 

IW*.    Aooowlliï^y, ICI ..tthRitt^   *** pr.ootaJ   to tb« World Bank 

•xoltflaf cuat •-.»•; it**,« «,  *fe: ah found   >*• Waia of aa*otiatio»a 

vitb Vorld I'*nk.  fo- «h.Uh Uc np^Mnu^M oi   tha Fortuito* 

Corporati«« of India >.r«r» i e- V^ahljjtfitn ¿u ^1.;,   1977^    Ät 

eoatrac; 4oc-««r.t forawrd uf  ih* job tt   tha I**tiliÄ.r Colora- 

tion of  *w¡ia, **« «í^.^  áy itr'á ííank t»a ?%7.1^/7«    flaraa KI 

•»part* ta .h« fto ci «***•,   -r*^..^ ^  :;.al  seJtneoa A 

»•port 4a to  U  .uKü^W ^r>  »hor*iy.    Tba acopa oí  atudy 
*arto»pat-»tí  ¿J,,, follew.l>jfi- 

•    2 ¿ fe ¿M* t v-r fv.'iiUait»« oo¡twtn;<9i«n 

*   i - • .*» -   »*'»v.   ivàifiavA c   .t>¿r}¿vict* 

"    ÏÎÎ!"1 Wiíí &0rite^ ÉM9,M oI fatili»«. «14 wiai? at v#tsaa-, 

-    V'«.voft>:>uata& 



>if »-. A '-. ' -. .i,-.   ' '. t. ¿ . v     .'-,   í-'-r • 'rutH «  Ci ,fxnr l 

II.12-* A.   fit   ..;:••   tif,   <?    IL,?   AlitU .*;.-   ¡Q:.   l&trjy   ôf   ÏÏHrtf*alft 

vin» v*a or r.:i t.::.... .*.*;. %.-.¿.,-¡   „t,  ;r.à:9. ¿,, <Ju-.ci-»-vf   1?'//,   it vai 

acre «il tr'^ND Ma fid  <h.-» 0 > /rur..i-jr». t í <t ir A ir thai India will 

vadar-Ufe*   -,u# J>-.P u-n.ii'B of rv Sa-.aibUity import for building 

up »u u-i-Mttu/vi-c -, cr**/l<n. i , ', *r>*«j.'.,r onj*i u-n ¿xi© #*s fotud 

thar»«     Mw  **„   •.   ,?•   ¿v* wf r;:  -co  n* wat'.«i.«ti*-#R oy ¡¡ne Favtilliw 

Corp»r»tiCR e? ú-'U \.>r* K*n .riiMlUtu *-i* A Urn of thi 

Fertilise*  Cur-po?ftV.'.-.i   '.f ï;dls   y$.aw •>:.•.. rUl  r-fc-rtly p*y 4 

visit "U ?au««!.ij.« t.o cjUtot VA fit lu'oz&aticn, 

II. I3.O     mp 

II. 13.1      M ».•.'.tîïà'.-v.iinç fcu» fcam   :B»o*-3d fcatvua tht GoYara- 

atnt cf Indi» enfi t_-v?uiby«ü ¿rftb 3tèrblit  for «ìoopiratioa in 

•tvtral field*.    ¡¡^.»cLtc ax*« ¿x» ih« fi fid of for Uli*«;.* 
havt bo«Q ldm;tifi«d îVï bslou« 

i;    A'ur*dirr : wbnlc&l atoiathao'« ft-i? «citine tto 
ttc.hiiioul ra.n£»-w»r .»seit o.r 4h« if nlvtsj of 
Ï*tïcji:u5 tOforntJoä tad Maiat«*u0« itaff 
r?nv.ijr«r««rtt for /uwoniu i* 1 tJr#& Pianti) 

Al)     Joint  TwîuVi Cf*;^rvr  iiT *** íi,^,   I >ffÍBÍi;*ÍBfft 
Suis >ruo tien ¿C Patrol*«* aiìii «limicd Pronto ti 
in Libya» 

ill)    Jol-n V* • STU'í » to ^«tti».j u- patrocbeaieal 

12.14.0 ¿^r 

11.14.1 ¿n »larch,   ir? î*AA  hv. r^n^tcd for baiala* fana- 

lai»« JA ladia for Eiaet•i.v¿i.Vi of vat*- for thtir ixptYta, 

TMt txaiai»* v«« roque« te i ia tua omt«xt of piatii by Zalra 

for puttlr« up ar. o»cnl.i plant ¿»«ti on Pleoteolyal» of vat.r. 

»*• Faif-iUaar Corporation of ündia ime b*ta r.akid to coordinati 
ta© training jrcfpcaeœ« and -í'íí- i'tuUlU*«!, 



£-1 

II.13.O    Süik 

H.1%1     Ä« Qantral Bttabllthaaat «f Chtaloal laduatrl««, 
Baaaaaaa iavlttd t«ndt*t for «slatlaf ooa tul tont tagiattiiaf 
MrrloM fot f«rtilit«r prejoott la fjrtla.   fh« FirUllm 
Ot*a»*atlta tf Indi* tatnltttd an tfft* for tao eon «al tana* 
atsvittt la Qetobtr, 1977 i««t.    Utata«« fraa fjrla la 

IX.tttO      M0P138 BJMDClAflQ 1EWBLIQ 5» YMI  fPMTl 

II. 11,1     Tha Malati* tf aoonoar è Industry tf fttplti 
ltatt*tfit »pabilo «f Toaon (PMT) an« tat Miai «try af 
Itttmal Affair« of tat Gtrtnatat tf India aftati darla« 
tat vlalt tf »IT daltfatita it Inai* la Matta, 1974 tatt 
laaia vtald dopato tsattta to aatyatt feasibility ataiitt 
ft* iaiatttitt ta Stia Ata, Cuati« »da ail litttftatai 
FartUlMr« ia that otaatty«   am a fallt».«» atataia, a taaa 
tf latita «alatati« «rat tt FDK la tepteafevt, 1974. Oa ta» 
•aal« tf laf araatlaa ttUtttté frta tat tt», it vat rottala« 
taat M*Y aaa at taavtt tf fttiatttk for foodla* ta« farti- 
Uaaf plant.   They bara tt depend apta tita«* aapataa tt fea 

available by tat aaflaity avata by Irltlea Fttatltv* âa 
tt fejr fati til fata tataUa acaree ftt fttiiaf tat 

fevtllleer plant,   «tat tf tattt alternative e appeared tt fea 
attrattive,   tat teatlvaita arrived at «at that It vtaM fea 
prtftrable far ffiRY tt avait tat tatatat of tat d«velapatata 
ta tat preoent exploration fe* orad« tad atttaiatti aitata! 
fat at a« to derive tat advaatafti involved la tat as» tf ga» 
at fattili«** feedeteek. 

II#17.1    fectr tht ottptratita »ttfttaat betveoa dtvtlepla« 
aatiaa« «appttttd fey WX80 Xadaetalal leard aad reiterated fey 
la "fat Lia* Deolaratlea «ad Plan tf attisa ta Xa«ttttial 
Btvalaaatat aad Cooperation» adoptad at tat tai Otatral Oea* 
f ataatt tf 01X90 ia Natta, 1975 tad lavad falla «la 1 «t«rial 



•aatin« OB Ttohnolopical end Induatrial Cooperation 

SovtlopiAC co un tri« • hald  in Haw Daini in Janutry,  1977» 

thara wat axohanfa 0/ oxparta batvaan India and tha iadaan 

Faot 00untriaa.    AM a r»ault, oartain projaeta vara ldantlfiaé 

for aattlng up In th« Juadaan Pact oounti-laa in rfhich India 

could rondar activa aaaiatanoa*    In tha fiaid of fartillaara, 

tha projacta idantifiad ara Tor Bolivia oa (i) Datai ltd 

faolacioal pro «pac Un« of rockpheaphata dapoait« and (ii) 

aattinf up a larga farti li aar ooaplax*   Tha Bolivian authorl- 

tia« hart invitad tha Fartiliaar Corporation of India for 

aal «taao« in aattinf up of a far ti ligar plant«   »a aattar la 

«ndar aativa oonaiiaratioo» 
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R£C¿NT ELTLiLÛPKLWT. ZK Tufi MAKUPACTURfi OF 
CHJWIOàL PUiJT aKD l^OIFMfiNT IN INBZá - AíS 

ttGIMEEBIMG Aï;» CONSTRUCTION OF COMPUTI FERTILI 
FACTORIES 

Pert I 

IOUML OF KNGIXEEEïKG. PiMIGATTri 
íRTHVlWTW»íJJ'IE^íR»f»iTr'>f' 

Carbon Sfai fnbrloatia» 

1« In recent years, considerable derelopaent hai taken 

place la engineering, fabrieation and oonetruotion industries 

la India«   Dselgn and fabrloation of struo turai stsel of practically 

any deeoription, of oarbon «tool platt upto a thieknoes of about 

50 ai and oarbon a tool voceéis of practically any ohape and vol)»« 

for nonni preeeure eervioo la quito oomon,   In more roeont 

years, several faotorioi have now boon equipped to handle 

OQJFbon o tool plato« uatp 80/90 ma thioknoao.    Workshops equipped 

with aodern shearing, bonding, odgo proparati on and anoillaty 

equipment for handling tueh thiok pia too aro available.    Thooo 

•hope are equlpeed with modern tool e for welding and oould adopt 

rifld standards of inspection of weld for oíase I eervioo vito 

facilities for X'Ray and other means of non-doetruetivo inspection. 

Pl»ntfl. YCM*!*. ftnd heat caohanmoro for operation i^tg 

eervioo oould now be produoed in those shope. Shops 

equipped for manufacture of oomplote high pressure boiler pleat 

and equipment upto 40 atm.    ecrvloe and upto 500 tons per hour 

atoam ralelng oapaolty are already on production linea* 

U In the field of mecninery, Xndlan-aadc centrifugal waft» 

UBI   of oepaoity upto 7500 fallón« per ainat« with 140 ft. head. 
*** eAloy a tapi, vmrtt f0r oheaieal plante built out of Tory high 

("I 55" metal)niokel oontent alloys for eervioo in ammonium 

sulphate plante are already in eervioo| fane and blowera for 

dust control, and air-oonditloninf eyetome in ohemioal plants 

^j 



•TJ If  jivlr:f l:-'0:.'#aünel:' ^ailablei  small air oo«grce.»crn 

for u::* in ein-+.rnotion  industri« e are availablei and prortuotion 

•t WZZï.lf&j&ZJH&teiS*.   for reiriger itJon servioe ara duo  to 
•tart *.o- .    acajou» aro under f  tiY» oonsiderati n for tho 

production ci I,Ì!..JLJ^MWLJìLV and *as oompraesora   in collabo- 
ration with axoorl^noud i'i:.ivo frei other countries. 

-lËgQ^iri^cA-lcrgAnyfor chomioal Planta 

3. *ii;bouc-i capacity  LB United to neet the ever oxpanding 

dea&nd, a oijnifleant beginning lia« been made in tho ntoel casting! 

indm»ti«y,    Sovoral lare* unite are now being oet up for pro duo ti on 

of frftfryy nauhJLjo^M   and conpommts of heavy plant and equipment. 

Largì foundries and Ofcpnity for heavy forminas    ara beine 

tstabliahed with tho pris-axy object of produoing ultinatily 

•omplet* equipnent îor iutagrated iron and steel worke.    'iicae 

faotoriio would aleo be oapablt of pro duo ti on of compc-.snts for 

•upar high prc.2u.re ohemloai plant serrioe auoh ne thoso usod 

in ths field of enmonta synthesis and other petro-cheaioal ¿ieldt. 

Bttf ^¿aULftO/,Un/i_tpr_(fthe»ioal Plante 

*• PœnXitn noohanlaa¿ handling niante for raw raterial« 
§n(- pmrtuot hurdling in heavy ohemioal faotories oould now be 

enginnrrcA, fabricated and constructed within India.   Components 

suoh ea for e:aar,;.?, rollora, idlera, conveyor belts, heal and 
tail -ulleya -„fi WCT9 r..nr41tly, reduction gears are available 

froc Indiai inCnnteieot    OonpJ.ete bucket elevator equip-ont 
designed and futoMoatod In India are in use for service in 
thonioal in(!u(jt::,'.io„ 

lagairiflll-g-Uii».r".Ttf for Ohimical Indu.trftfff 

5» Ia *ho field of eleo triodi equipment and acoosecriea, 
a 0Í5ti?.fiu«"3t px-ogTOsts han similarly been made.    Cablo?» fr? 

ÌAflL&P2te*J&\\S!Ll&SAai   servios and motors unto 2*0 FT» »~ 
•orccnly available| otepr havereoently lean taken for tho 

production of r\a ^roof and oxplogfon^roff m*^V **r•SaaÊEL 

lBáÜCr4*¿L.*<^.":a   MW» »oins produo ed, al though pre*«n*?.y v/ith 
eonsid-riblr imported componente, and steps havo teen tr'-.cn for 

ths promotion of ^xr* induction M •jnfhryHfì.f ""«'"?• i» **• 
fsotoi*ioa that \ro now being set up for the promotion of heavy 

ties trioni «nvipitont incluoivo of turbo-alternators for r.ower 
gunoïfltion. 



pre- 
strested 
and 

|.nstr .acntt for  Ciitucc-.i  Proche«    I:, gastric B 

6. £«velopanr:t ii.  t ...  field of chemloal proottt instruments ha» 

•o  f*r not  been significant,  but prograat it being sad« in that direction« 

Construction  Services  for ChemjÇul factories 

7» In t..e field of construction, a rood many oompetsnt ¿fs^n^ 

XiTJUL aro available  lor complets design and supervisión of oonttruotlon 

for industrieal  buildings c.-.d foundationo.    There art number of 

contracting fi me special i G td in reinforced ooncrttt and t true turai 

ttttl work.    Specialised  types of construction, auch at thin thtlls»¿ 

pre-Citt in reinforced concrete,   ore becoming inortaaingly popular« 

Steps have alto been taktn for tno production of high tentile ttttl 

wire required for pre-etressed concrete jobt«    In a recent application, 

in conjunction with the ftourkela Fertiliser Plant - one cf tht large et 

fertili*« plants In the world vhioh we ehall pretently deeoribe - ivo 

largt tilos (approximately 700 ft. in length,  120 ft. width and 75 ft« 

height) for atoruge of fertilitere have been built witu thin thell 

eonetruction by Indian design and construction fina at a eott which it 

nearly half that of similar structures built earlier with designa froal 
abroad. 

Vater nro»flnf 

•• flfcrtyW"    and speciali et aervice are available fot? water-proof in« 

and handling problems in connection with vater-eeepage, e to.   Poly etnei ene 

fila« art being increaainfl.   used for such Joba« 

Ffriatt for Chtlcal Industries 

9» Corrosion and heat resistant points    are arailubie to meet tht 

•any desande for application undtr oorroeive condition in ohsalcal 

lnduttriet. 

Intuía ti on in Cht« ical Planta 

10« Efficient Insula ti on   «a tari alt   for Loth lew and high temperatura 

serrice are being produoed from mineral alaga.    Synthetic materials of the 

polyeetyrene group of polymus are being incrtatingly use for cold 

intulation to s-cuti tuts cork whloh until now has been imported in larga 

quantitiea for auoh joba.    Specialist Indian first are now available 

to exeoute insulation jobs for any service encountered in ohemloal 

plant operations with highly rigid apccifioatlont and ttandardt. 

Plastic Plain« Materiale for Chemioal industriel 

11. Newer developments in piping materials such aa for example 

polyethelene, P.V.C, sto., are ulto becoming increasingly available. 



ftaduç lor, oí alloy s*«el. aluminium and other material» of construction 

li. In  the field of materials of construction, large projects are 

under vs.,/  far production of special steels, corrosion resistant alloy 

steels,  aluminum   and other ¡.on-ferruus metals, coppei and plastic 

materials, etc.      Small ájame ter carbon steel pipes   are being produoed 

»• »l«o valves and pipo fittings for water services.     Pipes, valves 

and pipe fittings, for rigorous chemical plant service for gas, sir 

ohemioal fluids and slurries are ho wo ver, yet to be developed in 
specialis "I factories. 

Complete Auxiliary and Ancillary Plants for Chemical Industries 

13. Auxiliary and ancillary plants for operation in conjunction with 
ohemioal industries, e.g.t 

a) Déminéralisation plant for water treatment, 
b^ Induoed draft, forced draft and natural draft, oooling tovers, 
c> Complete mechanical handling plants for raw materials and 

product-handling, 
dì Air-conditioning and refrigeration plants, 
• J Completo eulphurio aeid plants, 
fJ Complete cane sugar plants, 
g) Complete oement plants 

are being iusigned, engineered sad offered under one responsibility by 

competent Indisn firms as psokage units against outline specifications« 
to meet any customer demands for ohemioal industries, 

CfflsttlUBfi Engineering ¿errioes 
14« flflMBlting engineering serviate are Uso beginning to develop 

in India.    An organisation with specialists for engineering of Integrated 
iron and stesi plants and alloy steel plants and other metallurgical 

induetrieo has bnen functioning with success.    This firm has reosntly 

been commissioned by Faustan   in connection with establishment of a 

jtfl PÂant there.   The author is in charge of the Project Litis ion of 
the Fertilizer Corporation of India who has been commissioned for 

furnishing Technical Consultancy Serves to the Federation of lialava 

for setting up an &&& fertilizer plant in Malaya,    Bsrli.r the author - 

as an expert cheaieM engineer, member of the FAO-United Nations Team - 

had acted as adviser to many government« for ohemioal fertiliser projects. 



EART     II 

COKPL..J¿ PhCJL,CT~ ^-HCi^jJ^ 

15. With  general   buckgr »un'i of  the uUigt  of development of the 

engineering fabrication   aid construe tier, indvntries in India as outlined 

above,  it unould no* be  pooB.'.ble to  have a fuller appréciation of ti»  role 

that could now bo played for engine-ering, pioourement and oonotruction 
of  lur«e  CQPDlote che&ical   tnd  allied pro.jgjBta^rhB author's  specific 
experience hue been in  t..e  field of chemical fertilizer industry, and 

in more pert.Cul-r, i.,  tie field of nitrogenous cnciical fertilizers. 

Ths  development th.it hua takc¡. pi .ce in this fi^ld «luring the  last stvtral 

/•»re in India iE quite significant.    T is paper would deccribe the 

experience in engineering, procurement ¿. Construction of a oomplete 

fsrtilissr project of one of the world'g lar^er-t chpmioal fertilizer 

jrojocts with an an ua]  production capacity equivalent to 600,000 tons 

of nitro-line fertilizer.    The project now nearinc completion for 

Hindustan  Stesi Ltd. at Rourkela ie being built « a "turn-key p£3ksjeN 

oontract by tut Fertilizer Corporation of India tnrovs« its Project 

Division entirely under the  responsibility of Indian iJnginesrs. 

Bourkola Fertilizer fjant 

6. The plant is adjacent  to a  large integrated iron & uteel works« 

The feed str,ok is coke oven gas from tht> steel works, nitrogen fro« the 

oxygen plant of the 3tsol worke (oxygon beinj uned for etacl making 

prooetoee) and limestone rejects fro¡o quarries for priuarily meeting 

the requirement of the  bl^nt furnace plant.    Th* hifh prescure plant 

upto  the production of the   intermediate product - anhydrous ammonia 

(46*4 tons per day) io being engineered   md constructed by an experienced 

firm,   from Western Europe.    The fertilizer Corporation of India through 

its Project Li vis ion is responsible for the complete factory for the 

production of nitric ^cid (nearly 1,700 tone of 53 per cent acid per day) 

and nitr^Uao (nearly 2,000 tons of product containing 20.5,, N per day), 

und associated auxilliar;.  »rid ancillary facilities e.g., electrical 

distribution «¿stem, water  treatment plant with domineraiication, doling 

tower and w-ter circulation aceten.,  lineatone unloading,  handling, 

reclaiming and grinding facilities  (  000 tonn per day),  air-conditLor ing 

system, with a total capacity of U'OO tons of refrigeration per day, 

produot storage  (15C,000 tono capacity), racUirin/;, lumdlinj & bagging 
facilities  (5,000 tons of tagged product per d;.y). 



luCH-r. «¡.eòo  .-mu. yrvcfg for   ii-.e nourk"l,v Project 

17. ?his giß-irtic project h<s been bu..lt entirely under tha 

recp-neitility  of  Indi;« •-•nginetrs  .aid with  a c   nriderable percentage 

oí' Indiar, geode and service,    in experienced fir« of Wettern Europe 

han t-cted as proct ss conmi t^ntB  for liuLted services for highly 

specialised sections in v.-.ich L.dia until  ;.ow doe» not have adäquate 

experience.    Instruments, »ucniwry.  large synchronous and induction 

motors   ,nd oth,r miscellaneous componente have been imported of a total 

value éliraient to leso tn..n half of th.. t spent in other comparable 

profeto built oarUor in India.    With the  background of envelopment 

that have b*en outlined narllor it would bo possible, in couree of next 

fow years,  to considerably reduce this expenditure of imported components 

and build chemical plants largely from within the resources in  the oountry. 

Chemical Plants *nd Shipment for the ftnur|r«ia Project 

18. A few illustration of critical cheaieal plants and vessels sad 

particularly t.ose of ¿tainless Steel «hat have been produced for the 

first time in India for the Rourkela Project are  given in the paragraphs 
below« 

The nitric acid plant is of conventional medium pressure type and designed 

for an operating pressure of 4.2 atm. absoluto.    The produot acid It 

obtained at 53 per cent concentration and is used to neutralise) anhydrous 

amiaonia in the amr-onium nitrate plant.    The resultant neutralised liquor 

is concentrated to 95 P« oent and therefore mixed with powderad limestont 

for granulation«    Practically the entire plant equipment and accessories 

coming in contact with nitric aoid vapours  (below the dew point) ni trio 

acid solution and ammonium nitrate are of stainless stesi.   The équipaient 

which handle wet granulated produot e.g., pug militi granulating drums 
and dryers, ure lined with stainless steel. 

Special Stainless Steel for Nitric Aoid and Ammonium îiltrats Plants at 
AUSKSBJUB 

19* Of the  three alternative possibilities for nitric &oid and a* oniua 
nitrats service, niobium stabilised stainless steel as par American 

standard AISI 347 is most suitable, but generally most expensive.    The 

carbon content should preferably not exceed 0.07 per cent maximum (in 

actual pruetios  forRourkela  this was of the   order of O.O4 to 0.03 par 

oent), and a completely mm ten i te structure is essential i.e, if the 

chromium oontent is increased  the nickel content must also increase 

proportionately,    îhe stabiliser element niobium uta tantalum must ba 
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present to tht extent of 10 Usee the maximum carbon content 

for copíete stabilisation.   Apart from corroeicn resistenti, 
th« alatili red stasis are relatively eaei.r to hand It for 
fabrication thin the extra low carbon eteele, which we also 
•«•ally tul table from th« point of view of oomiiM resistance. 
»It leurkela Project wue built entirely with AX8X   547 niobium 
atabllised «tiinles« ateel. , although thie etetl i. neraelly „.•, 
espansive than other varieties. 

19.1        A total of 650 tone of etalnleca steel putee and sheets 
between tbiokaeea of 2 mm to 7 n were procured froa »trope, 
la addition fabricated dl.hed .nde, heat échanger tube., flp.t 

•P* 200 a. Internal diameter, valve, and plp. fittlags, and bolt« 
Ma ante, for an approximate total weight of 200 tone were alee 
procured fro« abroad.   Apart froa torn, .psoLi dssiga .taialati 
ttttl toolert «ad. out of thin ehecte (1.5 „, thick), and two 
•ttt of skeu «ad tube heat exchanger. (ff,4 w§jttr tafttiiif' „. 
eocler condensera), the 

enfria««^ ell limii,   «»» total tonnage involved ie 
••prozlaatoly   830 (of whleh about 650 tone ay« • tainl.ee itati 
Platea and .he.t. between 2 to 7 am thick), which l. roughly 
equivalent to 3500 handling tons 0f carbon eteel tonnage la the 
asnal thioknee. that are ue.d in industry. 

If .2       Ortet cars was taksn ia tpssifylng the ttaialtts stasi 
inclusiv, of teat. on physical properties, ohe.'cal composition, 
corrosion reeieUno. sto.   Th. welded epeoi.cn fres task kernt ka« 
•tea embjeot.d to tolling (5 per cent nitri, atld test and only 
such steel, as do act shew any wsld decay Uùm «* „y othir 

•»•aalating attack is approved for uss far fabrioation.   A rate 
tt corro.ion at less than 0.010 inoh p.r year whsa tsttsd repeatedly 
9 ti»tt for 40 heurt period each in belling 65 per cent nitric 
••âa tolution is th. ii.it of tolerance.   Great ears wa. tsata 
tt plan the procurement of sheets and plat., m *idth sash that 
tht number of welded joints in ths fabricated teuipacat is 
*•#*••« to alniaaa.    Sino, this involved prccureaent ef sheet, 
•fir 8 metre. in width, the choice was roe trio ted to only a fsw 

Haas la the world who could produce stainless steel eheete la 
•nth width.. 



Shop Fabrication in Stalr.ltM Stoo 1 in India for Bourkola Nitric 
Arl4 -ft* «W"**« Nitrato flauti, 

20. The fabrication of différant plant and equinment and pipea and 

fittings wag undertaken by a number of fabricators in India from detailed 

drawings furnished te t..era.    Host of t:ie fabricators did not hays any 

experience of such jobs in the past and only son« of then had e omo 

experience of relatively small jobs.    Rigid fabrication standard« were, 

the re fors, set up by mutual discussion with the fabricators«    Continuous 

indépendant Inspection of the welda was undertaken by the Project 

Division's own oompetsnt welding supervisors and experts in the field« 

The Buropean process consultants made available the services of an 

expert inspector on stainless steal welds, who continuously visitad the 

different fabricating fins in India alongvith Indian welding euperviaora 

and kept a continuous ohaok on them«    The Indian aupar vi sors and Moldavi 

In différant faotories thus gained considerable knowledge and experainoe 

OB the control of wo Ida*   Arrangement a ware also mads for non-dea true Uva 

inapeotion taata euch as X'rav and radiography.    Suoh routine inspection 

taets also helped Incidentally to improve the general standards of 

works, op practices.    The wsldovs improved progressively during 

preliminary trial welds and ultimately produoed welde which aro of vary 

high standards and oomparablt to the best that have been produoed in 

the induetry in advanced oountrles«    Only auch waldera ware allowed to 

work on fabrication of oritioal chemical plant and equipment and regular 

inspection of the wolds wore also c caduc tad thereafter to ensure 

continuity of quality work*   Arson arc welding waa employed for these 

sections« 

.te fatela 
rmurmsY 

ation and ureo ti on and Stainless Ste 

21. Apart from shop fabrication a consideradle quantity of voiding 
work had to be done at aite, particularly, in cor. ne o ti on with aeeeably 

cf large vessels, assembly and ereotlon of tanke, and ereotion of pise 

lines«   In the latter, the thickness of the material handled was of the 

order of 2 mm and sons times leaa and theae preeented speeial problème« 
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21,1        To ku?p .. comj-u, •.«> ^licck   5»-. -ii- c Ue.-< Uy   100 per cent of tht 

eri tie.,] .olds -i   ai -       Mí'-.U"'. uní.:, vio developed by tlie projeot 
to under-UAO lA'ilr^ ...p.-.; ¿  exat i¡    t-ior.  vi  v, ].üo.     »ith ectablieh« 

nent of '.ha nucl-cir M.'i.cu>re Jn  I.iuu', oneup (¿AM':! ray sourcec aro 

available from tit  Asouiic unerfcy  1 jtabjiciiment, for rama ray ru 

Tht technique ano  oqu.v, :;ior. v for   Í ,"  ¿natation  t. sto  h^ve also 

boon developed by  the Atomic ¿n.rgy .Jüte/ulinfcment in India.    Under 

their guidane«,   a 3pcjial Unit was ant up -t sito und technician« 

trained to handle rat'iogrp.phy équipent.    Iridium 192 loo tope was 

uood for t;:o r diogrnpldc work.    The field radiography unit io 

eloo equipped with un air-conditioned dark-room for prooeooinf 

and developing films immediately after the tost so that any fault 

oould be detected and correotsd on the spot, before the work 

could proceed further.   The welders had also been kept alert as a 

rooult of euäh contiguous toots, which «ere very effective to 

maintain quality of work.    The not rooult had boon «»at the 

oompleted plants and equipment have shown very few minor leaks in 

the final pressures.    The rigorous quality oontroX at the time of 
fabrication and erection helped  to enoure a good wold without 
erooko, blow holes or other faulte. 

atai Stool Ohomioal Plant fpfl {feuj 
flTCKAaBil- 

jIMTiltl of Tvi>o>  
»Bit Tow rs for Rourkela ¡iitric ^oid and Ammoniu-Tt 

22, Typical examples of important plunt and equipment fabricated 
out of stainless eteel in this project aret 

(i) Product acid atorado  tanks j£p/. etorage of S3 per oent 

»olltf %fU (4 Nos.) - each 10.5 m. h x 8.94 m. dia. oaoh having 
approximately 20 tons of stainless stool plateo bttwoen thieknoM 

5 am to 7 mm.    The platee were rolled to oioo in the ohopo and 
the assembly and erection were done at oite. 

(ii)  Storag« Tank for Ammonium nitrate »flt. (4 Eoi.) - 

2«5 » h, x 1,8 m, dia. for storing 80 per oent ammonium nitrato, 

(ill) Qxldution tower (4 Noe.) for allowing retention timo 
for oxidation of NO to N0? - Baoh 11.4 n h. x 2.7 m dia. and 

weighing 6.4 tone - ohop fabricated with plate thieknoos ranging 
ffon 4 to 6 mm. 



(ivy  Ábaorp.ioí   t.werp l'or   îiûc-pticr.    f (jaeeous oxides 

of ni trofei, in circhi   tin/- ái*, lu te  jc + à  -A' v .ryini? concentration 

(24 Nog») with diBi.ca fc:.fis viti  1 T'.err.til «jrics of stainless 

steel   tu sot as suppoitb for ceramic rescnig rings packing 

aaterial,   inlst   i..d outlet nozzles   i'or gi-t     .d  liquid  lr.lots  and 

outlets,  Stuinlees Steel  onr^ys, each ?0,1 m,h. und 2.? m dia, 

weighing approxim-tely 17  tena eacn of a tainius::  steel material 

•ads out of plates  bo'.worn  4 to 7  -m  tnick, 

(v) Bleachiar: lo*.er (4 ••on.)  ror bleaching of  brown acid 

with air to obtain water w.itc .cid by expelling oxide« of nitrogen 

(9*2 • I 1.3 a weighing 7  tons), 

(vi) A number of stainless steel  tanks for miscellaneous 
services e.g. 

Hake up condensate (4 m h x 3*6 a, * 2.3 tons)« 
•bsgassing  tai.ks (i.5 m x 0.4 •). 
Nitric acid tanks (2.8 a h. x 2.2 m). 
Neutralised liquor (4.4 ih. x 5.8 m - 3*5 teal)* 
Level  taijcs  for evaporators  (1.4 0 h, x 1*6 S) - 
Drip acid  tanks (3.1 m at 1.2 m). 
•old balance  tanks (3.2 ax 1.3 a). 
and mar.y other miscellaneous vessels and tonka« 

¡|fi|HM Steel Shell  and Tubs heat Exchanger.. 
IB! lcurkela .itrio  Acid and Ammonlua Nitrate Plant« 

23» 4 nuaber of aneli and tube neat exchanger for different 

eervioes had been fabricated in Tndia for the project.    Typioa* 
esaaple« are. 

(a) Condensa ce coolers 3.6 a 1, 0.6 IB having 312 tube« 
weighing 3.3 tons (2 ¡ios) stainless  steel. 

(b) nitric acid pre-heaters  for pro-beating $3 per oent 
ni trio acid, - 3.6 n 1., * 0.3 OS with 178 tube« • 
weighing 2.9 tons (4 No«) - «tainlest steel« 

(e) Neutraliser vapour condenser - 3 œ h. x 0.6 a ID 
containing 454 tubes, weighing 16.32 tons (4 Kos). 
- stainless steel. 

(d) Tall gas neater for pre-neu ting tall gas with outgoing 
hot gasea from the ammonia oxydation seotion operation 
at 4.2 ata« absoluts, - 6.8 a. h x 0.9 a 19 containing 
6O8 tube« and weighing 17.8 tons (4 Nos.) 

and a numbsr of other shell and tube heat exchange 
eauipaei.t. 
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 ...y te« i   Rtacturt  ....¿  Cor¿entratoy (¿f, 
special designe for Kourkela Mr.onium ¡iltrate Plant 

24, The  r>:  ctoa-   md concentratore of special  design in 
tht amoi.ium ni trato plant are  us belowi 

vi) ¡Svaporatore  10.e m n. flash typ« dU.t 2 • OD, 

weiguing 19  tone  (4 ios.) 

(ii)First stage neutrulieer complet« with fla«h 

chamber aj.d mist separator overall height 
10.3 m x 1.3 m dia., - 5.3 ton« (4 Ko«,) 

(ili)    Second étage neutraliter compl«t« with agitator 

height ?.2 $ dia.,  I.5 m,    2.3 ton« (4 ¿o«.) 

fU1f y*1!! ?" V*üti>lB and Pìpi"* BftdlQ"'^¥d *f Kourkela Fertilizer Pro.iect Site 

23. Ili« field welüe for asse-.bly «f th« vessel« (either 

du« to limitations imposed by transport or for convenience ir 

•reotion) had to be conducted under rigorou« inspection and 

the entire welds radiographed.    %« piping work and inetalluti on 
of supports for the piping h a also to be conduoted under 

rigorou« oonuitions of inspection with radiograph«. 

AfttB Affo Wilding for thin a» 11 «ìI^M and fitting 

26# Pox working on thin aheete such a« vessel« ¿aid piping 
with 2 as thicknoss, Argon Arc Woldlng was «Bpaoyvd. 

g*r» In dandling Eloctrode« 

27» The eleotrodes  (AISI 347 type) wer« partly arailabl« 

fro« a aunufaeturer in India,  but due  to inadequate «upply In 

tiae had aleo to be imported in pwt were carefully stored la 

ft hot dry atmosphere and only absolutely dry electrode« were 
uMd on the job. 

WU *vr «ourke^a Fertilizer (Hitrullmel ftapfa *"* 

28. Apart from tne critical stainlüss steel plant and vessels 
deecribed «¿ove, a number of other heavy oritloa]  équipant of 

larg« dimensions were fabricated for the first UM i« India 



for services in CncBucal fertilizer Plants. 

Typieal exac7>I«b arn: 

(a) fiotary granule tfoir iru?.  of carbon nteel  sheet 

(ltngtr. 6 a x die  3.5 a ii.n -   *lth AISI lype 

547 - 2 am  chick weight I5  tons stainless stsel 

plates «quipped wit:, gir tu gears, reduction 

gears and pinions  lor a epe ed of rotation at 

4*5 r.p««») for granulation of ammonium nitrats 

and powdered lince tone mixed uà tarlai containing 

approximately j por cent moisture* 

(•) Rotary ooclor drums,    of carbon steol  (dia. 2.6 

x length 14 m,  each weighing about 29 tons with 

internal liftor plates) for cooling granulated 

ni.ro-line product fertilizer with conditioned 

air at 16.6°C.  100 per oer.t R.H. 

Mach Drum is equipped with girth gears« rsduotion 

gears and pipi or a, for driving at 4 r.p.a. for cooling 

the product from 60°C temperature to 45°C temperature. 

(0)    Rotary coating drum of oarbon afoej weighing about 

14 tone (dia. 2.5 m x length r.O a) for coating on 

Kitrol ime fertilizers with finely powdered limestone 

to ensure free  flvwfng oharaotarisiios, equipped 

with girtn gears,   reduction gears und pipions for 
operation at speed 4 r.p.m. 

There »re 4 Kos. of each of these draus i.e, a total of 12, and 

eaoh franulating drum i3 oapable of handling 40 tons/ax. and th* 

•oating: and cooling drums 22 tons per hour of material (gross) 

for a net output of about 20 tons per hour eapuoity of finished 

for till sor from eaoh of the four streams*    These equipment ars 
all fabri oat ed in engineering firms in India, 
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29» With  tnu Silurai   IACKJ,! OUIIU Oí  enginu^ring,  fabri- 

cation und construction induntriee in India   that have been 

briefly outlined Jn Tart I í.n.i with the krowledgs and experience 

gained in engineerii.g, procurement and construction of on« 

of the laráfest ohecucal nitrogenous fertilizer plants in 

the  world in Hoarkeli,   India ..B cutlinod in Part II, it 

should be possible to undertake  to fruild complete pro.lsotp 

for chemical  fertiliser and allied industrie e in India under 

Ihe  entire responsibility  of apeoialiat Indian Engineers 

organised specifically to engineer, procure and construot 

different groups of indue trie a, o.g., ohemioul fertilize« 

and other petro-euemical and ohemioal industries.    Suoh 

specialisti organio.'itionrj oould undertake to  build projeets 

largely fro«  ino goods a* d services thct are  available in 

India and that are likel.y  to be rvuilable in near futvre 

fro« the projeote tuai are now being developed in the engineering 

and construction fields«    A* a result, oomplete fertilizer 

projects should now be possible to build with limited imports 

of specialised machinery  and know-how.    With  this background 

of experience gained in building   he Bourkelu nitric aoid, 

ammonium nitrati and granular nitro]ime fertilizer plants, 

India would be in a position to slan.  engineer, procure and 

JBlllsL complete chemical  fertiliser projects,  with the service 

of Indian fikigineere and g ode of India« origin, for 

neighbouring developing countries in Asia, Middle East and 
the Far Eaot. 
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