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Pe1,0  An appreciation of Indis'e experisnns in all aspects of
the Fertiliser Industry cver the last 40 years in general, and
15 yoears im particular, ie of relevance to have a proper wmder~
standing of the prospeois and possibilities of bilatersl and
regienal cooperation,

Pe2.0 This papex, therefore, deals with two aspeots,

PeCel  The £irat paxt desle vith lndia'se Pertlliiser Induetry
and the experienve, ilnclusive of experienoce in inginesring and
Construction of gumplete Fertilizer plants and msnufacture of
ehonical plant and eguipment in India.

Fe2.2 The gaooud RELt deals vith experiemoce of Indis and
relates speeific instances of dilateral efforts that have bdeen
sade from time to time bLetween India and the ether eountries.

Pe3.0  Indiu's Pertilizer Industry is indeed unique, like eof
whioh is not eeen in any other covntry in the world,

Pt In terms of production and consumption, India already
Tanks amonge$ the first four or five in the vorld,

Pede? In terms of feedstooks, Indie has experience of using

& large number of feedstoocks for amsonie production. Use of
voud for genmeratiou of Yydrogen vaa practieed ocomueroially only
in India., Large commeruvial Plants have Leen duilt based on

Coke, Coke Ovwen Gas, Elecirolysie of vater, Lignite Gasifioation,

Refinery Ges, Naphtha, Heavy ruel 0ile and direct Gasification
of low grede high ash ooals,

Pe3e)  The productis menufactured Lave alt 0 a %ide spectrwa,
nauely Aswenius Hulphate, Ammonium Sulphate Nitrate, Caloium
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lale0 Jdinte For ilise Dhaatsy caiex nocs «0 neerly 50 years
when SupecpLoepbaty *~iuo .o mtavted i s esall ways The firas
synthetic amgamis plani uas emee’.iched an 1937, By 1952, India'n
production cuproity was £0,000 vomircp of Nitre jen, all in the fom
of Ammonium Stlphate. Latwern 1594 to 1966, tne ILroduutry oxpanded.
Both Siadr: and FACT rlenta were expadrded, oud uev pleats name
into produtsion et Pau.;el, ' rbduy, heyveld snl %ourkelas  The
proauction capacl tv looredss: to 510,000 tonnog ¢l Nisrog=ue A
nuwmbex of feedstocks wexn emrioyad, viz. wood, Coke, Coke Oven Caa,
Dectroiysin, Lignite, Aefinery Ges 2ud Nspntha. Thy product
pattern vas also diveree, vig, Amoniuk Sulphate, Ammoniuz Sulphate
Nitrate, Caloiuu Armoniuve Nitrate. Ures, Nit-opbhosphatum, The
Livet large scale 500 iomnes par day capasisy Total Reoycle Upea
plani = the largest in the world uatil toea - wes duilt in Neyveld,

Tatet Betweon 1945 end 1969, GSFC, nacrup, Gorakhour plants
oan® into operation and toers had bLeen furthe: sxpunsicn of the
FACY? plant.. This raised on» ongaosity to nearly 760,000 tonnes of
Niipogen. YNatural gos was used in ihe GSFC sud Neasrup plentas,

Tele? sh 1965«66, tiurc had veer & eisnifican. chunge in the
developmert of the indurtry. ‘The Privet: Seator caue into pleture
iu A big way, and by 1972, proauciien £ac.1itiv: wamq agtadlished
ot Indian Rrplowives, Sicirac Cheomtoewls (Zote) and Coromencel,
Lator, Zucti agro~Chemicals came into the picture and the Joiat
Sector Froject at Madruw Periilirzers, During this period, a
signiiicent step vas calian in adentiakg nev Amonia teolmology in
the Public Gectoxr im the plants at Durgapur and Cochiine At the
sade time, efforte were made to inveive Indiar Muginsers to the
Rexioun posmidbles extent 1o nester the fertilize: tachuology,
Although Durgapwr anc Cochic resulted in indifferent perfoxmance
in the ipiiial years, i¢ did give valunile expsrience to Iniian
Rginosrs. Subsoquanticr, acrra'ojim etena have bLeen tuken und
both these nlaute sre now on way to full recoverye.

Tole3 A large nwsver i planta vere approved “or construction
botween 1368 mnd 1970 at Barawni, Bemrup Expanusion, 3PIC, Mangalore,
G3FC Xxpansica, ialel, Gorakhpur Rcpancior and Xots Sxpaieion,
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1.1.% With th: succesm ol Bozbey Hyghy/the ploture la feed-

ptock Eaa ~hangete The Trogiay V oand Inlpure projecte, whioh
wars origirally iniecdes Lo ute Yoel wil, vave changed 40 Gas

and Naphihe vepe ctiieiys Subgeguint. . projects that axe now
beling plaaned in Gowiie aad Tordh of Pombday, are hased on Natural
Gane

Tateb Ingde’v fartllicver (nfuatry today 1e ewnonl to none
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1.72.2

Prog.o ride,

siros taen, ulan: have ocrr formulated for the 1962-83

e Xidie,an saoaciiy i te o R RIS

fapne -

and PZ(’S capncl iy W o ler mATIlon tonpea.

I.2.5
India, of which *%u

There are ¢ votul of meszly |7 firtilizves factories in

WP B e, vroduetion

rer:red of §¥itrcgenous
foriilizery of world stmnsiidz, srd i1 of which arc Nitrogen and
Phogphutice oo plaxs s,

Als thews are, in torng of vare~ity and

Boales of operaiious, coupared to the gectvs ¢! Yarge plants that

have veen bullt elsewusre it ¢ deviloyed world,

16340 'BRRSTULKS
I.3.1 For Nitrogen artijizar paoduetion, s variety of fued~
stocks have been used. The table beluw provides the variety
of feedstocks for the Nitrogen capacity as on April 1, 1977
and the capacity ae is exproted by 19768=793
Capacity N capoeity N
Feedoatoock s on MLL‘U
mg
Tc:monJ_ Fargen

1o Naphths 2150 1160 21}8 46,9
2, Natural Cas 508 1648 548 12,0
3. Blectric Powesr 84 2.8 84 1.8
4. Coke/Coke Oven Gas 176 5.8 176 3.9
S5¢ Lignite i0 2.3 70 1.8
6o Importec Ammoria 40 o3 7 1.6
7+ Coal -~ - 456 10.0
8. PFuel 011 - —_— 1014 £8:3

Total 3028 100,0 4561 100,0
I.5.2 Toy Ga® Buged Frojecis
I.3¢2.1 &inoe then, durinz the last four montis (Septs=Dee.

1977)s the Government nave formulated a comprehensive feedstock
polioy. Additionai ges prospacts have become clear in the

Assam Regicn in North Bust lndis and a plant for the production of
additional 150,000 tonnes of N1t trogen st Nanrup is being approved.
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Ie3e2.2 ™o s jozr "o 7 pave Sean ontsnplated ~ one South
of Bombay witl a Nitroks. uspaciiy of 09, 000 tunpes A4 trogen
(vith a capmolty of 2,900 tanucs per cay of aumenials Thig
would bde the eing:.- Plgrery vl @ar wver Lhowiied iu lpndla
unt¥il nows This would invelve invesimar . i exceew of US § 600
million. The proJeot iss Lvw, vimaed on womi mdvenoed lines,
Utilieing the receut advences in Tvchielogy vonaiate:t with ite
soundness ani reliability, ‘he waale o) cpevations has been
kopt An keeping wiith the recen: tronde tn the verld's sdvanced
Nitrogenous Industzry., Tuo tigina sach of 1340 tounes per dey
aAmonia capacity, and twu irainw of Urea sach of 180¢ tonnes
per day oapacity (Until now the largest oupacity 80 far buils
in any place in the world) have been Planned,

1e3.2,3 The second project on the North of Bombay in Gujarat
area is aleo being planned on eiailar lines:. This pattern would
shov clearly that with the prospecis of availability of ineressing
Supply of gas, & policy deoisioy has been rightly taken to utilige
this gas for Nitrogen production &8 ¢ vatter of national priority,
™0 nediun term outlook for prodvction planning perhaps upto 1965-86
would, therefors, tend to indicate use of gan in the first instance
&8 far as possible and thereafter ccneider use of ocoal,

1033 Baperience on Cosl by-ad Proiecis

Bxperience on two meicr ocal begnd rlante at Taloher and
Ramagundan (vith largea’ winglo un:t chpacily of coal gasifiers), which
are oxpooted to become operationa: iu 976y witl indeed give India not
only valuable techpioml ezperience but aieo would establioh ocostas, 1In
this respect, India's position in the wvorld will indeed be uniques
Osnourrently, the Government have rightly tazsu stepe in saintaining
elowe follev up in keeping in touok with the nower developments in
coal teohnology relevant to lertiliser production sleevhere in the world,

1s344 Shilt ip Pestern of Feedptocks Use

With theme developmente, it iu likely that by 1982-83,
there would bdbe a significant change in the patiern of India's feed-
stook for Ammonis production. The Naphtha bused plante would roughly
oonstitute adout 354 of total from 71% now and the naturgl ges dased
Plante from 16% now to more than 30% of total and Heavy Puel 041 from
nil to 25% and coal from nil to 7%,

- e enmgpn o im.




1.4,0 Costy ang FPriceg

Iedot A recont malor policy chunge nas taken place In respest
of oostas end prices. 4 ratioa! rricing syuiem has been introduced
with a viev to enauriag & ceasoRavle rsiurn on investment and
facilitats healthy @r.wtb ~f tie feuciliiser iladustry,

I.4.2 At tae came time, & polisy bus bewn adopted to
continuously review and aqdgust *..e ocee 9 Teriilizers to farmers

%0 allov a reascnsble return on Ls us. &% %o ontimise agriculturel
production, Iu addition, & systec of sabsidy which hae rvecently beea
introduced for Phosphatic rertilisors hLes pleyed rn significant role
in inoreassing consumpticn of Phosphatic Pertilisers to ensure
saintensuce of adequate woil fertility on our agricultural lands,

1.5.0 EHORPHATIC FERDILIZER INDUSIRY

I.5.1 In the Phosphatic Pertiliser Industry, has the fellewing
product pattern as on Decembder, 1977
Product | 1 “’?g“g‘g’ . P20 I_ Pexcentage
1. Single Superphosphate 221 17.0
2. Triple Superphosphate 257 19.7
3, Diammonium Phos 75 5.8
4e A:8.P, 37 2,8
5. Urea ¢ Aamophos 100 7.7
6. Bitrophosphate 186 4.3
7. H.P.K, _ﬂ‘_ —dial.
Total Jd301 100,80
I.5.2 The 1982-83 programme of development of Phosphatio Persiliser

Iadustry is being pPlanned for setting up eix majer production centres
with & total aggregate capacity of nearly 900,000 tonnes of P205. e
scale of operations in each location is planned to be detween 125,000
sonnee of P2°5 to 300,000 tonnes of P205° The product pattern is alse
varied. These are Diammonius Phoaphate, Nitrophosphate, Triple

Superphosphate and Single Superphosphate.

1.6.0 CONSUNPTION
I.6.1 The consumption of fertilise— has also been expanding
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Zepidly. ™o date Telating %0 the recent five Yoh3a8 are ae

bolevw
Sensiert sx, .
Yoar 1 Nitrogen Phesphate
197374 1829 650
1974=-73 1766 471
1978~76 2032 43
197677 2452 635
1977=78 (Projested) 3130 m

R AR R

Te6ol e outlesk for the desade 1978=79 % 1987-08 for
he Fitsegen and Paosphatie Fertilisere is as given bYelew o

‘008 Jengea

e Tueem T one
3400 Mo
3100 1600
4000 1110
4300 ue
4760 1409
5200 1600
5680 1790
6350 2000
3% 1040
7073 150

1987=-00
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selal Treie ¢ <tte=ts townpey wliint=e s f-reliance in the
Banufustire of cheg

[ SN R I I‘

fqe et and Enginesricg and
Conetichian f corr o nva fer il Ttus o pleante Lat 14, teginning in
1959 when tre Balteering, Constivoticn of a e (0 fextiliser
pro,eat of 120,000 tcnnesr of Nitrogea or 600,000 tonnee of produot
was taken v 6ol vy wedes Wi Seapenadbility of inudan Engineers,
Thir Jol wag tnosz 00 i Yamie ol oumpaiitive tendering in the
year 1957 and iu svarviitde; v th & awiber of other weli venowned
firme from the de sisied worll, Tam project waw cempleted fouwr
Bonthe alerd c! tre suiedule aud witn Tre of the estimated costs
and &% of *he evtimaied cox.g in torelmm currercy. 1t had

given oontfiLence Lo itue indien Mgineers to undsartake full
responAl Lildty (c. coumplete buildiuy of projects of thie magnitude
and compiexity. indian indudixies in the field of Mgineering,
Pabrication had opp.rturitise to wmdertake responalbility for
hendling such rooyscts and in Py insssnces for the firet time
1n sheir hismtorye 1t had given *hem opporiunities for growth,
Complioate. cnemicai plant and scuipvant of evainless stee) had
bewn fabricated, in muay dustances for the firat time in India;
nedium premevte vecnela of cavhurn atse) snd ceriain other pliant
and equipment vare IeLricsted b the Jndisr industries, Untsl
then, thest wery regoiariy dheins imported tfrom «b oad,

Salient features of s profect vere presanted in a
Beeting of tnr Uniced Natious Hornoinio Comui mgdon fop Asie and
the Far Emest, Cromitise on Industyy esd Natural Kesvurves, in
dta Beminaxr on the Daveiopment of Bagso Cheuical & il1ied
Industries in Asia ans tae Far Fast, in votober, 1962. A copy
of this paper ix =% Annexuze « 1,

I.7.2 Indiu hae madé rapid s'rides since then. In 1977,
Indis's capabilities for production of hardware required for the
chemioul fext.ilizer industry have expanded trememdously, in
performance, delivery and socts, The Inliau Andustry eompetes
with the woric industry ir the arear of higbly sophisticated
water trestment pixnte, stean gensruilion, power generation,
medium prevmire egu.pment, sloctrioguln and rractically all off=

sites facilities. Canirilugal OCRPrILAors and stane turdinee




are boing sunuicctured in India un.or licence from well known
renufacturers sane are in comnercial une in azmonin plunts of
casacities of 00 to¢ 1100 tuornes per day. A becinnin: has
been made in the fulrication of uir separation plantg,
BlucLiL Lyntlhesis oo verter agd ureu couverter under licence

from well known manufaciturers.
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Rhleteg) Zelations Beween Tndie & Ofaer Cowntzies

I 1.1.C Upss) now, naty propossle, either fer Joimt Ven ture
Projects in foresiqn souniries or giving Conmultanay serviees

ia the matter of Grewing wp Teasidility proposals for puttiag
up fortiliser facveries and for raxketing eof fertilisers, have
beea received Ly the Government of Indie and Gompanies SRR
ing Ghemicel Pexrtilivers wmdexr their contrel., The preogress
Rade tovarde reelisation of these *fforts has been varied. e
experience of Indie in each of theye is demorided here,

I1.2,0 py.7 ]

I1.2.9 Plloving disoveibus at diplemattie levels, o Joians
Inde=Irsnian Vorking Cemaiitee vas oenstituted in July, 1969
eonprising menbers from ¥Wetional Petrochemioal Osapany of Isen
and the Pertiliser Corporatien of Indiay te prepare. o Tochao-
Boeneaio Pounibility Report em the netiing wp of a joias veatuye
ia Ixan for the produotion of Aemonia, The objeot vas that o
reater part of its rrofustion aould de supplied to India for
e in its fertiliseyr lodustry, 4 prelinipary foanidiliny
TOPOrd was prepared hr the Joint Indo-Iranian Vorkiag Commiteee
and sutaitted to the *sapective Governsents, in Septeader 196,

12,2 An lavestrent deeiuicy on thiv has net doen roashed,

I1.2.3 In xecent yearn, Le Companies of India and Irem ape
regularly ocilaborating in Supply of sulphur, fortilisere and
&nnenia from Iren to Tudig.

1X.3.0 SRXLON

1131 e Btate Fertiliser Manufacturing Osrperatiea (smo),
& organisatien vholly owned by the Gevemaent of gt lLeakn,
invited Vide for aBmotia/urea cemplex ia 1969 Persslises
Corperatien of Indta vas the euly Igdian firm vhieh wvas pro=




qualified for ~ubsigs<em of o tender as piime lendersr. The
Fortiliner Corjiretich of Jnli~ pubmi-ted a bid in 1969, and
Regetiations ve ; oarried ¢« xith IM':: endé the Gevernmmt of
821 Lanka #11: 971, In 1972, GMMC »nd 4ue Covermment of §ri
Lanka referzed :he Frojeet 0 the Asian Developmsnt Bank (AlD)
and st the sugpestion of AIR, & reviev in tae Torm of eompres
Reasive evalua jen study oi tha projset vas wmderdakra. N
fasilitate car:ying ous of the Projeos, SPMC deoided S0 empley
a Oonsulting fira fxom & Developed coumtzy 40,give oomsultamey
serviees feor asleoticn ef Mgineericx eontzactiz, process and
Ydding epecificationes Pertiliner Coxrporation of India vae
invited as cue of the tem f{izue to eubdamit a propesal, dut dw
% heavy precocnpatiens in duilding sheir owm »lamts, *rtt-
linexr Corpervatien of Indin wae mot in & position at that time
to furnioh & hid, imether Engineering Compan; ia India -
Iagineers India Linited ~ was cheseu by N/ Xollegg as theis

permer to provide the Design, Magineeriag and Preeurement
serviees for the Projend,

110440 SULGARLA

1X.401 Bulgaris Ras already sesisted India in setting up of
& pyrites based sulphuric soid pland ef 080 te/day capedity at
Sindzi, Bihare The plant 1ia nev under $rial productienm. Inddis
has supplied #o Bulreria catalyst foxr steam reforming of
aatuzml gas sad oHifi conversien. Turdher colladeratiom with
Peapeed to ratting up of ¢ foartiliser rad ether chemiocal eope
Mexen in Indin by Bulgaxiane is being discussed.

11.5.0 ) LIV

X801 A technicsl tean of Innian delegation comprising

. Sembere of Fertiliser Uerjoretisn of India, visited Kuwait oa
invitation from Xuwalt Pesrochewicsl Industiries Company for
ozanining the pocsidility of joint venture productiem of NP &
NIX fortiliners using some of the rav materiale and internedinte:
preducts aveilable with KCFO, Tals was follewed wp by subdnissien
of & repors espticnnd: "Kuwrit Ipdian Pertsiliser Preojott -
Prelininary Peanidility Report®, 1The xeport vas sorutinised by
Kwaitees end somzenisd upon sgestiirg altornative studies to

%0 nades A questiorvaire vas sent dy Mertiiiser Corporation of




India 0c Kuweitees wo.ol w&s alsc replied to by the Kuwad teee,

11.562 There vas rethinking en <his projeet as newer optiocne
developed, which appeared to s 2ore economical then productien
in Kuwait { teeif.

I1.5.3 In recent ysars, lrndin pnd Xuwait have been Gellade~
rating in ottaining supplies ¢! suiphur, fertilizers and ammeais
from Kuwait and Kuwait bas heea chtaining jute begs for Ppaskiag
of fortilisere frow .adiu,

11,60  BASKAIN

11.6.1 Polleving discussione at diplomatic level and em
iavitation from the Bubrain Geverument im Pebruazy 1973, am
Indian eoxpert team vieited Bahrein in Mareh 1975, to expleme
poseibilition of setting wup a joint venturs fertiliser project
in Bahrein dased on nstural gas. Tois viait was folloved W
visite of teams of Engineers froa Ipdien im June 1973 and again
da July 1973 to study prodlems relating 0 the setting wp of a
fextiliser project and for coliectien of data, The Bahrain
Govermaent expressed their intentiom to support the Techao~
Dmenioc Peanidility Study of « fertiliser project.

- The Teasibility Report was submitted in Sep tember,
1973, e Governaent of Dahrain spousored an indepemdent study
$o eatadlish gas reserves and the possidle utilisation pasttemn

of the gne. World Fank'm aasistance was taken to mke o stwdy
of the totel availability of gas.

An investaent decieion on this Projeet has wmtil aew
208 doon taken.

1170 ABU DUANI (United axeb Briates)

I1.7.1 Pollovivg dinciesions at diplematic level and exehange
of vieits of Indian delegation to UAE, an expert tean of India
Yisited Abm Dhabdi to elvdy infrastructure faocilities and colleet
date for the preparation of o Techno~Boonomio Foassibility Repors,
T™he repert vae submitted ix June 15975« Dieovseime followed en
setting up of a joint venturs detwsen UAB and India. The UAR
Ninistry of Industry net Up & company 'mder its auspices -~ Abw
Dhads National 041 Cowpany - to undertake this projent,

W a2 joins venture of this project could not de reached,

Agrecaent




11.6.0  IRQ

I1.6.1 Bilateral relations witk Izreq started with Indo~Ireqd
ecomoaic cooponuotlzzjur-unt of which an Indian delegation was
sent to Iray in Decemder 1971, Thec subjecta covered weres crude
supplies, joint venture refinery in Iudia, joint venture ferti-
ligsex factory in Iraq aad rendering techniowl engineering ser~
vices to Iraqi Governaent in f-rtilizer indusirye. This was
folloved by an official Gelegation of Ireq in September, 1972

to India and an official delegation from India to Ireq in August,
1973 wh'a thess pointa ware furtiher discussed. Thexe vas already
& ocontract entured into betveen ONGE and INOC for explaration,
production and marketing of petroleum by NGC from spacific areas
In Ireqs BSome spicific proposals wero mads as part of joims
veature fertiliser projects in Iragq by Ipdia which were disoussed
aleo with the Iraqi authorities but the projeet aid not proceed
further,

IX.602 As per tha prograame for providiang assistance to Ireq,
R agreement was entored into detween Fertiliser Coxperation of
Iadia and BOIDC of Ireq, for dsputatiom of techmical sxperts em
Shers tera dasieo towxrds Pedruary, 1974. Aocordingly, expexrte

in Meochanical, Instrument cid Process Ingineeriang were seat %o
Iraq. These expexts assisted the Iragi sutharities ia valmation
of the tenders they received from various parties for their mevw
Projectss They have also remdered astistance ia opexrating plamtg.
Subsequenily, more sxperss vere deputed to Ireq to assist them ia
ovaluation of the bidas for ibe feztiliser Plants, A further
sumbexr of experts were deputed to Ireq in Pedruary, 1977 fer
assisting them in cosmissioning of their aanenia and ures plamts,
Proposals are wder consideration to assist Iraq in setting wp of
Research & Devslopment Centre in Fertiliser field,

11,7.0  FQYPT

11e7.1 As part of Indo=igyptian coopsration felleowing projecss
vere idendified by end of 1972

4 Joint Venture Project in Bgypt for productsion ef
Phoaphorous/Phoaphoric Acid, based on REgyptian Reek,

Bovaver, there vas no progress in this directien, In
sarly 1975, c2other suggenticn wax mads 4o oxplore the possidili oy




of setting up a fertiliser project in ikgypt based on gas and
04l recerves. A dstaildd queetionnaire vae sent to the Bgyp~
tian authorities requestiug information on feedstook, utilities
site, meteordiogical 1ite, communication facilities, conetrue~
tien fecilities, manpover availability, etc. eto. No fursher
progrese has been attained.

11.8.0 PP

I11.8.1 In responee to glodal invitation to bid for preparetion
of & Techno=Economic PFeaeibility Report (inoluding site seleetien
feedatock eelection and capacity selection) and marketing study
(oovering forecaet of demand, method of marketing and distridusiea,
establishaent of storage facilities, etc,) for a Nitrogenows
fertiliser complex in Philippines, Pertiliser Corporation of Iadis
subaitted an offer in March, 1975, Pive to six other intermational
partiee aleo quoted for the job, After svaluation, Government of
Phillppines selected Fertiliser Corperation of India for the fimal
negotiation of the offers Contrmot betveem Pertiliser Corperatica

of India and the Pertiliser Induetry Authority of Philippinee vas
concluded on June, 1975,

In pursuance of this contract, a team of Feryiliser
Corporation of India engineers visited Philippines for colleetica
of local datas The draft of the Technc-Boonomic Feasibility Repert
vas submitted to FIA in end Decesber, 1975 for the.r ecrutiny ae
por eontract. A second team of Fortilizer Corporation of India
engineers visited Philippines in January, 1976 for discueeion en
the draft report.s On the basis of these discuesions, the fimal

Techno-Economic Peaeibility iteport wvas submitted to M4 in Mareh,
1976.

11900 BRAZIL

I1.961 Towarde the end of 1976, Petro=Bras approached through
Govermaet of India for the deputation of an oxpert from Fertiliser
Corporation of India to come to Rio de Janeiro, for oms week for
evaluating the vork done by Brasilians in the field of coal geeifi-
cation and adviss them about future course, They also expressed




intere-t to eniqr o wTe Bo™Enert Tol prect fopy thek oo.aul tanoy
Pervice in the “leid of ocml gass ilelioss Jhls wis follewed up
by vislt of a cwirtaitiser Serra-ation of ladie eroert in the menth
of leocexder. i), o e g e tnwi.e8 th. g tidiger Cerpore=
tico of Indis %0 enler dnts o “ineces bk tha: {or giving overe
all ooneuitsncy fw i cooat sk oariul ity etege 3P0 commiesion-
ing #nd traivany ©f permnrgl oo pondl nened apmonia plant,
Aocordingly, Fertiii-wr %er oo oatlien of Iad'a cend an offer te N/s
Petro=Bras for oonmuliangy 2ad pooieut sansgeten’ eecvices in
Aprily 1977« Qi raceipe @F the Peria)luev Wwrporatix of India's
offer, M/s Patrc~fiaa wnferasd L.wt they wewid raquize assietance
of exparienced Mginwverw ¢ lalp avalasdice of licensovs proposals
in Braiil; luter i, thav vovid forwalise a coatinod baued om the
Pertiliea: Corporction «f Inaie's oifars A tess of Fartiliser
Oorporation a1 indis vas ir Aoawil tatween September and Ootober,
1977, to sasint then L aval.sting the offers of variouv liceneerss
A formal ountract for Fhame = Xi wexrviovs (g, for seleation of
engineering sontrastor, seleciica of opitiocal vquipuens, sorutiny
during projeot implener taticn etars, analotence during comsiesien~
img of tbe plant ard teminlug 4f Fetroekraes persounel in the
Portiliser Corporation ¢ Iniia’s yrolecte is ourrently undes
aotive omasidexaiiuu,

I1.10,0 IVRKEL

I1,10.1  Towards the hea:nrlug ef 1977y K'n Avos Bamayii T.A.8,
of Turkey Anvitel tie fortiliswsr Corieration of india’s coopere~
tiem and collaboration withh shem on prnenss Seloet'en, licence,
engineering servises, nupply of Rachinery and eqyuipamt aad mene
facturing technolony aaé axnente rrodueilen ©pom iLigntites A
Qelegaticn from Yurkey vie.wsd ila rua0) toed ~outiliser pre jeets
in Indie and held dlacngmiounm witis Dadme ypganisaniions, A
understanding vas reached betwesn isot Bancgil aiad Pexrtiligew
Gorporation of Indiz, by whiok the Partilizer Corporvation of
lndia axpremsed readiuass ie axtsn? nooperction and render assint-
aoe in projeot planniug, searvlialey A oversli projecss aad
reviev of deteiled engiuosiing, rrosvrement naslmstance end
eomaissioning of the projects, tredniig «f Anot Smnaydd rersomnel
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Iledt, Towenidr tum beoing w. of Aprd iy 1977, %oyid Bank

inviced he Por.ii.ier Coryo: atiovr of ludis to sudait g proposal
excludiang cust erliss.c» for wsrartating & a'vdy em rextilimer
Marketing acd A5 etrivutainy : yotem sy pgrt of o8 nrqn-inv“tmnt
dtudy for 2 uern iorLilianp Pluat im Zurme.  The Back s the
cxocutive wawngy for tne PROETWIMe, whiICH iy being financed by
UNZk, Aacordingly, P!l codmitiac tin proroaal to the World dank
exoludlng aost “siliatew. who g tewnd the daple of aegotiations
vith World Zank, fon whick isc rePTe s ulives of the Pertiliser
Corporeticn of indin wvere in “mebingtin L0 Julz, 1977, The
eontracs dovwwnt for werd uf (e Job 1 he Fezxtilizer Cocpora~
tion of “miis wio wigiud oy Nard Sank pM 25741777 Seven PCI
®apects v che fiula 2f Maphes FlLaLca vt D0l Sclences &
Agronowy Pald 4 visfi te Jures im bapteabar/Octover, 1977. The
Report s to Lo subni*ted Yooy enortiys  The scope of study
fnC0Bpagees ihew follevinugs~
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Doa1:00  Tasin

aldiza Ao the L e 0 L dinde ev ton lnery of 'ﬁm!‘ug
YOO VAN OF Tt £t tal viiad w6 Cedild a4l Oevelesy 1977, 4t was
Bgrest boivedn Ll rid fha Gojornuent of Irlis that Indie will
vadariaka e poopaestien of o Feiaidilidy Yeport for ballding
VD M LondafUiee L eomnlen 1 Lanesniy bessd wn Sree &as found
shera.  The bty o 0 LN wOrr vl e wnces bak ok oy g Pertiliser
Lorporat.en of ot fave toen Cinalise <) o toan of the
Faxtilineg Corpurat.i of 5dis o-gupemi vl rh-etly pey 8
visit to Tauaauia te ¢olleet i%e iniozcaticn,

I1.13.0  LIPYA

dle13e1 M wiloxaouding hes Pew emerad tatveon the Governe
ment of Indis cut to Lilywu Lradh Re,vbisc for sooperatica in
unrﬂ. fieldss wpdciile wrows in the £1:ié of Lortilisers
have boan Ldertified au belows
i; Provaldr s vocknical ezoiatipuy £ n:eting the
techndoal vanscver ascls of iha i7 nintzy of

Fetxelour (\Dpccation and Malutemsuce stafl
rrqudranaat for Jwmonds e ! Urew Ileats)

ALY Jetud Trotuve Crolap oy foe My ewm I"gleesting,
wagtEnotion ol Patrolovy and Chemicnl Projeots
in Libye-

141} Jaind Veasurer in v€iting u; netrochemical

Prog aste.

IZ.1440 ZhlE

ITe%4.1  In Mareh, 9377 Zads Fo roghagted for training fasi~
litiew u India fo- Cleaetiolyaiy of Yates for their expersa,
This training vey raoguestel in the ontext o plans by Zaire
for puttivg up ar omocnda Plant ©auel on Flectrolysis of water,
T™e Ferjiliser Corpovatien of ndle buy been neked to coordinate
the trainiag rogzamms and ~{e- devidition,

e ——




el

11.15.0 SIAIA

11.15¢1 The General Rstablishment ef Chemical Industzies,
Denaseus invited tenders for ssleting eonsultant engineering
serviees for fertiliver projects in Ryria. The Pertilises
Osrperation of India sulnitted an effer for $he omsul taney
sozvices in Octoder, 1977 last. Response frem Syria s

aval ded.,

12.16,0 PROPLES DIROCRAZIC REPUDLIC OF YNUM (PREX)

IT.16¢1 The Ministry of Neencmy & lndustry of Peeples
Demoematio Mepudlic of Yemen (PDRY) and the Ministzy of
Ixtornal Affairs of the Government of India agreed auring
She vieit of FDRY delegatien 40 India in Mawed, 1974 that
India weuld depute experts 40 paepare feanidility otudies
for indusiries ea Soda Ash, Csustie Seda and Ritwegenews
Peztilisere in that couatzy, 4As & followvevp Seasure, & teom
of Indien delegntion went %o PDRY in S:pwcaber, 1974. On She
%084 of infermation collested from the PINY, 14 vas zevealed
that PIRY has no eource of feedatsek for fooding the forti-~
iised plant. They have to depend upon oither maphtha %0 W
made available by the »efinery owued by British Petreleown in
Aen or Wy fuel o4) frzom outside souree fer feeding the
foxtiliser plant. Nene of these slternatives appoared %o %o
atdractive. The oconolusiem arrived at vae that it vewdd de
peforadle for FIRY %0 avait the eutecme of the dovelepammte
& the present exploratios for orude and asscoisted naterel

GR8 80 08 %o dorive the advantages iavolved in the wee of one
s fentiliser feedotock,

12.97.0  QOLIARORAZION VITH AMDRAN PACT COMTAIRS

I1.17.9 Under the cceperatiea programme betveen doveleping
Ratiene supported by UNIDO Induetrial Board and weitervated by
ia "2 Lima Declaretien aad Plan of Aetien oa Ipdustrial
Dovelepment and Cooperatica® adopted at the 2ad Gemeral Oem~
ferense of UNINO ia Mareh, 1973 snd Rewad Tedle Ninisterial




mestipg on Technolorical and Industrial Cooperation among

Developing countries held in New Delhi in Janusry, 1977,

there vas exchange of exparte betveen India and the Andean .
Pact countries. 4s a result, certain projects were identified

for setting up in the Andean Pact coumtries in which India '
could render active assisteunces In the field of fertilimers,

the projects identified are for Bolivia on (i) Detailed

geologioal prospecting of rockphosphate deposits and (18)

setting up & large fertiliser complex. 7The Boliviem autherie

tiees have invited the Pextiliser Corporation of India for

ssirtance in setting up of a fertiliser plant. The matster is
under active oonsideration,
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AMMEXURE = ]

RECSNT DLVALOPMENT. IN T.B MANUFACTURE OF
CHEMICAL PLANT alD EQUIPMEMT IN INDIA - AMD
ENGINEERING AND CONSTRUCTIO! OF CCMPLETE FERTTLIZER
FACTCRIES

CONSTRUCT]

1. In recent ysars, considerable development hae takea
Dlase in engineering, fabrication and oconstruction industries
in India, Deeign and fabrioation of strustural etsel of prectically
any desoription, of garbon gteel plate upto a thickness of abous
30 ma and oarbon steel vessels of practically any shape and volums
fox no¥mal preseure eervica is quite common. In more recent
yoars, several factories have nov been equipped to handle
SARRan g teel plates upte 90/90 pg thickness, Workshops equipped
vith modern shearing, bending, edge preparation and ancillazy
equipment for handling suoh thick platee are available. These
Shops are equipeed with modern toule for welding and oould adopt
rigid etandards of .nspection of weld for claes I servioe wvith
faeilities for X'Ray and other msans of non=dsstruotive inspeotion,
0 a oparat
20 2%, eervice could now be produced in thase shops. Shope
equipped for manufaoture of complete igh preseure boiler plant
and equipment upto 40 ata. servioe and upto 300 tons per hour
eteam raising oapaoity are already on produotion lines,

Maabinexry fox Chepios) Plants
2. In the f1sld of macninery, indian-uade geptrifusel yater

AUARE ©f oapaoity upto 7500 gelloms per mimmts with 140 ft, head,

and allov steel puppa for ohemioal plants built out of vary high
("R 55" metal)niokel contsnt alloye for sefvice in ammonium

sulphate plants are alrsady in sspvioe; faps and blovery for
dust oontrol, and air=oonditioning systems in ohemical plants




o
Ol

ar3 ¢ ooning locreamingly availabley wmall adr _oompregsoxn

for 1o 42 ¢rn” truetfon Lodustriecs are aveilabley and production
of grzoy’e _cornicarogm  for reirigerition service are due %o
start ro . Scnvaws aro under f:tiye considerati n for the

preduction ol vy g e snqusi Bis and «9e Q0BDIepsoTs in collabo-
ration wivh axouriuncué 1i:nm fror other countriss,

Beayr Yrgainory rpd {crgiqe for chemjoe) Plapte

3. *4vhoura cnpacity is limited to meet the ever oxpanding

demand, & oicnificant beginaing has been made in tho Cloe) cantings

industy, Dovora) lavge vnits are now being set up for produotion
of pepyy nachiaes und compoawnts of heavy plant and equipmente
largs foundxica and oepriity for heavy forgings ars bveing
establiched vith tho »risary object of producing ultirat-ly
ecmple s equipuicnt for integrated iron and steel workse. Thcge
faotoxiru would also be capable of production of comncianta for
supe= high prcucuve chemiocal plant servioe such as thoso unod

in the fieli of ernmonia synthesis and other petro=chenical lields,
Neghuniga) Heo'lipg for Chemicsl Plants

4. fennlatn_noghaniea) handling plants for raw raterials
ané procdust herdling in heawvy ohemiocal factories oould now be
enginerrcd, fahriocated and constructed within India, Components
such cn lor examr;l?, rollers, idlers, conveyor belts, hzal and
tail ~uileys ~nd mwors rcanntly, reduction gears are avniladle
fror. Tndlan incunt=iey, Oumplete bucket elevator equir-rnt

desigael and fultigatnd in Tndie are in use for merviac in
ehanical incupt:tnga

Eleatoios) Yiwiroont for Chemjoal Indugtries

5. Ia thn fleld of eleotriocl equipmeat and acoasscrica,

8 sisn’fiseat progress has similarly been made. CGablea Lam

hirh tonilon erd lov tanaien wervice and gotors upte 250_FP are
eoronly availables stepe haverecently Leen taken for ths
produstion of lia: s=rgof and explosiop-rro#f motoras *ernnfomers
&pd_ritop vn~1 Are boing produced,although presently with
oonsidi~radle imported components, cnd steps have been tr':cn for
the procuotion of jogse induotion snd gymohronous motor in the
fastoring that arn nov being set up for the proluotion of heavy

eleciricol «nvipront inclupiva of turboealternators fov ~ower
gnneration,




. pre-
strescsed
and

inetr acit o Chemic..l Procees Jnaustrics

6. Levelopmert i1 t .o field of chemioal progess jinstrumentp has
8o far rot been significant, butl progress is being made in that direction,

gongtruction services for Chemigal Factorjep

7. In t.e field of construction, a cood many compstent deaign

JAE@s are availublle for complete design and supervision of construetion
for industrieal buildings _:¢ foundutions, Thers are number of

contracting firme specialised in reinforoecd concrete and structural

steel works Speciulised types of c.nstruetion, such as thin lhOlll‘L

pre~cust .n reinforced concrete, are bacoming inoreasingly popular,

Gteps nave also been tuken for tao production of high tensile steel

wire requirsd for pre-stressed concrete jobse In a recent appliocation,

in oonjunction with the Hourkela Fertilizer Plant = one of the largest
fartilizer plants in the world which we shall presently describe = two

large silos (apprcximately 709 f%. in length, 120 ft. width and 7% fte |
height) for storuge of fertilisers have been built witi. thin shell

construction by Ipdian design and construotion firms at a cost which is

nsarly half that of similar structures built earlier with designs from
abroad,

¥ater pro#fing
8. Yaterials and speeiclist service are available fop ystereproofing

and handling problems in con.ection witn vateregsespage, etoc, Polyethelene
films ars bsing increasingl. ussd for sueh Jobs,

£ h a ugtries
9 n_and heat regigtant pajnts are availadle to meet the

suny demands for upplication under corrosive ocondition in chemieal
industries,

Chemjoca
10, Efficient jnsulation materjalg for ioth low and high tempersture
service are being produced from mineral slags. Synthetic materiuls of the
polyestyrsns group of polymus are being inoreasingly uss for oold
insulation to s.tetitute cork whioh until now hae heen imported in large
quantities for such jobs. Specialist Indian firme are now availadle
to exacute insulation jobs for any service sncountered in chemical
piant operations with highly rigid spccifications and standards,

Materiels for Chem ndugtrie
1. Newer developments in piping materials such as for exampls
polyethalene, P.V.C, sto., are ulso becoming inoreasingly availatle,




&) Induptaic,
1c, In the ficld of materiale of construction, large projects are
under way for preduction of cpecial steels, corgcsion resiptant alloy
gteels, aluminiim und other .on-ferr.us metals, copper and plastic

saterials, etc, Small diuweter garhon steel pipes are being produced
; 48 aleo valves and pipe fittings for water services, Pipes, valvee

and pipe fitiings, for ~igorous chemical plant sorvice for 8as, alr
chemical fluids and slurries are nowever, yet to be developed in
specialis< factcries,

fomplete duxiliary and 4pci)lary Plante fop Chepjocsl Industries

13, Auxiliary and ensillary plante for operation in conjunction with
chemical induetries, e.g.s
i a/) Demineralisation plant for water treatment,
b) Induced draft, forced deaft and natural draft, cooling towers,

¢, Complete meohanioal handling plants for raw materials and
; produstehandling,
d) Alr—conditioning and refrigeration plants,
| o) Completc sulpnuric acid plants,
f) Complete sane suger plants,
8) Compleote ocement plants

) are being Jdusigned, engineered and offered under one responsidility by
competent Indixn {irms as psokage units againet outline specifications,

!

! to moet any ocustomer demands for chemioal industries,

|

Songulting Fogineering Sexvicesy

. Lopsultiag enzineering gervic~g are .lsc beginning to develop

in India, 4in orgazieation with specialists for engineering of integrated
iron and stcel plants and alloy steel plants and other metallurgical
industrien hes bnen functioning with suoocecss. This firm has recently
been coumissioned by Pakigtan in connection with establiehment of a
gteel plant thero., The author is in charge of the Project Division of
the Fertilizer Corporation of India who hus been commissioned for
furnishing Teghnical Consultanoy 3Service to the Federation of lalays

for setting up an ures fertilizer plant in Malays., Earli.r the author «
4¢ an expert ohemicil engineer, member of the FAO=United Nations Tesm =
had acted as zdviser to many governments for ohemical fertiliser projects, g
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15, With general dtackgr-uni of the uiupe of devclopment of the

enginecring fubricatison nd coenetrueticn indvatries in India as outlined
above, it cnould no. be pose'ble to nuve a fulle= appreciation of tie role
that could now Le played for engineering, procurement and construction

of lurge copplete chemical und ullied pro jrcts,The author's specific
experience hus Leen in t e field of chemical fertilizer industry, and

in more pert.cul.r, i t.e field of nitrogenous cneaical fertilizers,

The development that hus tuke:. pl.ce in this finld during the last several
Years in Indiu ic quite significant, T is puper would deceribe thie

experience in eunginecring, procurcment & Construction of a complete
fertiliser projuct of gne of tne worldls larpect chemicul fertiljzer
Rrojecty with un an ual production capicity equivilent to 600,000 tons
of nitro=lime fertilizer, The project now nearing completion for
Hindustan Steel Ltd, at Rourkela g veing built 41 a "turnekey paskage"
oontruct by tue Fertilizer Corporation of Indi: throvga ite Projeot
Division e:tirely under the respousi bility of Indicn ingineers,

o Fertilizer Plunt
6, The plunt is adjacent to a large integrated iron & steel vorks,
The feed strok is coke oven gus from the steel works, nitrogen from the
oxygen plant of the stecl worke (ox;gen beinz used for stacl making
procecces) and limcstone rejects frowm quarries ror prinarily me.ting
the requirement of tie blust furnuce plant. Tha high pressure plunt
upto tie production of the intermcdi:.te product - anhydious amronia
(464 tons per day) is being engineered nd construcied by an experienced
firm. fr.m western Europe., The Pertilizer Corporution of India through
its Project Livision is responsitle for the conplete factory for the
productior of nitrie .cid (necarly 1,700 tons of 53 per cent acid per day)
and nitr.lime (neurly 2,000 tous of product contining 20.5,. N per day),
udd associuted uuxilliar, and awncillury fueilities e.g., electrical
distribution s, ctew, water trcuiment plint with deanireralisation, cuoling
tower and w.ter circul.tion 8.sten, limectione unloading, handling,
recluimin, und grinding fucilitics (000 tons per day), «ir-conditior ing
system, with a toial cupicity of 1200 tons of refrigeratiorn per day,
produet sturuge (15C,000 tons capacity), recluiring, handling & bagging
faeilities (5,000 tons of Lagged product per duy).,
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17. “his gigintic project hes been bu..lt entirely under the
recponeibility of lndiun cngineers .nd vith a ¢ neiderable percentage

of Indian goods und services. An experienced firm of weastern Europe

hup vcted a8 prouccss comsuiiunts for lim.ted serv.ces for highly
spec.alisea sectione in viich I.dia until r.ow does not have adequate
expérivnce, Instrurents, mwcninry, large synchronous and induotion
motors .nd oth.r miscellineous comporents have been imported of & total
value equivclent to less then half of thot spent in other comparabdble
projucts built cariier in Indiz, With the buckground of development
thut huve been outlin:d nariier it would be possidle, in course of next
fow years, to consideralbly reduce this expenditure of imnorted oomponents
and build chemiozl plunts largely from within the rescurces in the country,

Chemical Pl.nts ond Equipment for the Rourkela Project f
18, A few illustration of critical chemical plants and vessels and
purticularly t.ose of Stairless Steel #Bat¢ have deen produced for the

firat time in India for the Rourkela Project are given in the paragraphs
below,

The nitric acid plunt 1s of conventional medium pressure type and designed
for an operating pressure of 4,2 atm, absolute, The product ucid is
obtained ut 53 per cent concontrution and is used to neutralise anhydrous
amuonia in the amronium nitrate plant, The resultant neutralised liquor
is concentrated to 95 per cent und tnerefore mixed with povdered limestone
for grunulation. Practically the entire plamt equipment and acocessories
coming in contact with nitric acid vapours (below the dew point) nitric
acid solution and ammonium nitrate are of stainless steel., The equipment
which handle wet granuleted product e.g., pug mills, granuluting drums
and dryers, ure lined with stainless steel,

Specis) Stainless Stee] for Nitxjo Acid and Ammonjum Nityate Plupts at
Bourkels

19. 0f the three alternative poasibilities for nitric coid .:nd am:onium
nitrate service, niobium siabiliged stuinless steel as per Ameriocan

standard #ISI 347 is most suitable, dut generally most expensive, The v
carbon content should preferably not exceed 0,07 per cent maximum (in
ectual pructice forRourkel: this was of tle order of 0,04 to 0,03 per \

cent), and a completely zustenite structure is essential 1.¢, $f the
chromium content is increcsed the nickel content mugt also inocrease
proportionately. The stabiliser element niobium und tantalum must be




present to the cxtent of 10 times the zaximum oarbon oontent

for coonlete atubilisation. Apart from eorroeion resistance,

the statilirad stecls are relatively eaeler to handle for
fadrioation thin the extra low carbon steels, which are also
OQually suitable fiom the point of viaw of corrosion resistance,
The Rourkela Project wus built entirely with AISI 347 niobiua
s%adilised stiinlens steel. y although this steel s normally mest
oxpensive than other varicties,

19.1 A total of 650 tons of stainless steel plates and sheets
betveen thickness of 2 mm to 7 om were prooursd from Burope

in addition fadbricated dished ends, heat exchanger tubes, pipes
uwpto 200 mm iaternal diameter, valves and pipe fittings, and bolte
and nute, for an approximate total veight of 200 tons were alse
procured froam sbread, Apart from some special deeign stainless
s%eel ecolers made out of thin sheets (1.5 an thiok), and ‘t},vo

088 of shell and tube hutnomu (feed vater heaters, and

eoelex ccndensers), the mm-ﬂmwl
Adaal ves {abriested in Indis, The total tonnage involved 1e

Spproxzimately 850 (of whioh about 650 tone arve etainlees oiocl’,.
Plates and sheets detveen 2 to 7 am thick), vhieh is roughly

oquivalent %o 3500 handling tons of carben otesl tonnage in the
Bermal thiokness that are ueed in industey,

- 19.2 Great care was taken in specifying the stainless steel
inelusive of tests on physisal properties, chem’cal oompoai $i0a,
Sozrosion resietence etc, The welded specimen from each heat had
boen sudjeoted to boiling 65 per cent nitriv aoid test and only .
sueh ateols ae do not show any veld decay lines or any other
Sranulating attack 1s approved for use for fabrication, A rate -
of corrosion at l1ess than 0,018 inch per year when tested repentedly
8 times for 48 hours period each in doiling €35 per cent nitrie
‘aeid solution 1s the 1init of tolerance, Great oare wae taken

%o plan the proourement of sheete and plates in width suoh that
the number of velded Joints in the fabricated squipment 1s
‘rodueed %o ainimun, Bince this involved procureaent of sheets
over 2 aetree in vidth, the ohoice was ressriotsd fo only a fev

fi¥ms in the vorld who oould produce ptainless eteel sheets in
sweh widtis,




Shep Fabrication in Stuirless Steel in India for Rourkels Nitrie

~nd nium itrate 1

20, The fabr.cation of different plint ard equi-ment und pipes and
fittings was undertiuxen by a number of fabricators in India from detajled
dravings furnished tc t.em. Most of tue fubricators did not have any
experience of guch jobs in the pust and only some of thsm had eome

experisnoe of relatively small jobs,. id fa at tapnda vere,

therefore, sst up by mutual discuseion with the fadbricatorses Continuocue
dndependant ingpection of the welds was undertaken by the Project
Division's own competent welding supervisors and experts in the field,
The Buropean process consultanis made available the services of an
expert inepector on stainless steel welds, who continuously visited the
different fabricating firms in India alongwith Indien welding eupervisors
and kept a continuous check on theme The Indian euperviecre and velders
in diffexent faotories thus gained considerable knowledge and expereince
on the control of welds. Arrangemente were 2lec made for non=deetruetive
inspection teete euoh ae X'ruy gnd radiography, Suoh routine inspeotion
teats also helped incidentally to improve the general etandards of
vorks:op pragtices, The welders improved progressively during
preliminary trial welds and ultimately producsd welds which are of vexy
high standards and comparabdls to the bset that huve been preduced in

the induetry in advanoced countriee, Only such weldere were allowed to
vork on fabrication of oritical ohemical pliant and equipment and regulaz
inspection of tane welde were also ccaducted thereafter to ensure

continuity of quality worke ARgon are welding wae employed for these
seotions.

W

a1, Apart from shop fabrication a consideracle quantity of welding
work had to be done at eite, partioularly, in connection with aesembly
of large veesele, assemdly and srection of tanks, and erection of pipe
linees In the latter, the thickness of the material handled wae of the
oxder of 2 mm and ecmetines lees and theee preeented specisl prodlems,

o



Radiogr oy 1t ke . apvitaner Drcleat

- A ap— - e
21,1 To kerp o contirucns sheek s aueevieally 100 per cent of the
eritic.l velds «i a9t - . gnreia’ uall i dovelcped by the projeet

%o urderiuce 1@ upiic caatin Sien ot wldge with ectablishe

ment of .he nucl ar yecctors Cn Ty anedp LAMY TRy sourcec are

svailable from tie Asowie Snevgy Fatab.isiment, for £ama_ray rodiogranhy

.
The teciinigque unc cquizuent for L. ingpeciinn tiats huve ulso

been developed by tie atomic sn.zgy sutgulicnment in Indise Under
their guidance, i« apcciul Unit wae 3ot up .t sit? and techniciuns
trained to hundle rudiogrephy equivseni, JIridium 192 4igoiopp wae
used for t:i.e r .diogriphic worke The field radiography unit is .
also equipped with «n uir-conditioned dark-room for processing
and developing films imnediately ufter the test so thet any fuul$
oould be detected and correstzd on the spot, before the work
oould procced further, The welders had 1lso been kept alert us a
result of sush contiruous tests, which were very effective to
saintain quality of works The net result had beon that the
completed plunts und equipment huve shown very few minor leaks im
the final pressures. The rigorous quality oontrol at the time of
fadbrioution and ercction helped to ensure & good weld without
oragks, blow holes or other faul ts.

22, Typical examples of important plunt snd equipment fabricated
out of steinless stcel in this project aures

(1) Product gojd storage tanks Lor storage of S$3 per oent
BASR{o aeid (4 Nos.) = euch 1045 m. h x 8,94 m. dia, euch having
&pproximuiely 20 tone of stainless steel plates between thioknees
5mm to 7 mm., The plutec were rolled to sise in the shops and
the assembly und ereotion were done ut site,

(411) Storage Tank for tra (4 Soss) = Bach
2.3 a hy x 1.8 me din, for storing 80 pexr oent ammonium nitrate,

(141) Oxidution tower (4 Nos.) for ullowing retention time
for oxidation of NO to NO, = Bach 11.4 m he x 2.7 m dia, and

veighing 6.4 tone = bhop fabricuted with plate thickness ranging
from 4 to 6 mm.




(4v) abeorp.ior t,were fur atsospticr. -f gaseous oxides
of nitrogen in circ.l tings dilute 3¢.3 .U v.rying concentrution
(24 Nos.) witi disieca erds vati fiierncl grics of stainlesn
steel to a0t us supporte for ceranic rescnig rings packing
material, inlet ...d outlet ncnzies for g.¢ ' d liquid irlets and
outlets, Stuinless Stee) snr.ys, eaoh 20.4 mhe wad 2.7 m dia,
weighing approxim.tely 17 “cns escn ol 8 *tainius: steel material
made out of pl.utca Le:ween 4 o 7 om tnicke.

(v) Bleaching toner (4 lionge) Tor hleaching of brown acid
with alr to obtain watexr w.iite .cad by expelling oxides of nitrcgen
(9.2 8 x 1.3 & wveiguing 7 tons),

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

Make up condensate (4 m h x 3.8 my = 2,5 tons)e.
Legassing tuiis (.5 m x 0.4 m),

Nitric acid tarks (2.8 m he x 2,2 m),
Neutrulised liquor (4.4 ® he X 3.8 m = 3,5 tons)e
level ta:ks for evuporators (1.4 mh, X 1.6 & =
Drip acid tanks (3.1 m x 1.2 m),

Acid balance tanks (3.2 m x 143 @),

wnd mary other miscellaneous vessels und tanke.

um Nitrute P
2%, 4 nuaber of shell and tube neat exciianger for different

eervices had been fabriocated in "ndia for the project, Typical

oxABples ares

(a) Condensa:e coolers 3,6 m 1, 0.6 ID having 312 tudbes
veiguing 3.5 tons (2 lios) stainless steel,

(v) itric acid preeheaters for proeheating 53 per oent
nitric 3°id. - 5.6 n 10’ & 005 0D with 178 tudbes =«
veighing 2.9 tons (4 Nos) = stainless steel.

(o) Beutruliser vapour condenser -« 5 m h, x 0.8 m ID

containing 454 tubes, weighing 16,52 tons (4 Nos).
= gtainless steesl.

(a) Eeé; ©s n%uto; for pre=heuting tail gus with outgoing

guses irom the ammonia oxydation seotion cperation

at 4.2 atm, ab'01ut.. - 6.8 m, h x 09 2 ID contain.‘lu.
608 tuves and weighing 17.8 tons (4 Nos.)

and a nunbexr of otner siell and tube heat exchange
equipsent,




Stuinle:: Uteei Reactory ... Copsentfutor of
ARecia) desjgns for Rourkela Am-onjum iitrate Plapt

24, The r- ctor: ind concentrators of special design in
the amno.ium ni‘rate plunt are us belows

\4) Bvaporators 10,6 m n, flush type dic., 2 m 0D,
weiguing 19 tons (4 los.)
(11)Firet stuge neutriliser complete with flash
chumber ...d misi separator overall height
103 m x 1.3 m diue, = 5.3 tons (4 Nos,)
(444) Secund stuge neutraliser complete with ugitator
height 2.2 p dia., 1.5 m, 2,3 tons (4 ios,)

weldg on Veises and pipjug Bagjographed u$
& Pertilizer Project Sjte

25, The {icld weldis foi' usse.bly of the vessels (either

due to limitutions imposed by trunsport or for convenience i
erection) had to be conducted under rigorous inspection and

the entire welds radiographed. The piping work and installatien
of supports for the piping h.d also tc be oonducted under
rigorous conditions of inspection with rudiographs.

Axaon Are Welding for thin shel) piping und fittinss
26, Por workiug on thin sneets such us vessele and piping

with 2 mm thiciinees, Argon Arc Wolding was enployed .,
Sare in :apdling klogirodep

27, The elcotrodes (AISI %47 type) wore purtly aveilable
from & munufaoturer in Indii, but due to inudequate supply in
time hid aleo to be importied im pert were carefully stored in

& hot dry atmosphere und only ablsolutely dry elcoctrodes were
used on the job,

Covler D imi; , Coi 1 or.inos and Gran
urkela Fevtilizer (Nitrolime) Pl

28, Apart from tne eriticul stainlees steel plant and vesssls
descrived avove, u number of other heavy oritioul equipment of
large dimensions were fubricuted for the first time in India




for sexrvices in Cnecicul fortilizer Plunts.

Typical examnles arme:

(a) Botary gunul.tine drup_ of oarbon ateel sheet

vlengt, 8 w x dle. 7.5 o ific- with AISI Type
347 = 2 mn Jhick woaight 15 tons stuinless steel
plates equipped witi girtu geura, reduotion
@ears and pirions for a erpeed of rotation at

4.5 r.peRe) for grunulation of ammonium nitrate
and powdered limestone mixed waierial centaining
approximutely 5 por cernt moisture,

(b) Botery gocler drumy of carbon steel (dia, 2.6

(o)

x length 14 m, ecch weighing about 29 tons with
internal 1iftar plates) for cooling grunulated
ni.ro=line product fertilizer with conditioned
air at 16,6°C. 100 per cent R.H,

Bach Drum is equipred with girth gears, reduotion
gears and pipiors, for driving at 4 r.p.m. for cooling
the product from 60°C tenperature to 45°c temperuture,

Rotery ccating drum of earbon steel weighing sbout

14 tons (d4a, 2.5 m x length ©,0 n) for coating on
liitrolime foertilizers with finely powdered limestone
to ensure free f1 .wing oharucterisiics, equipped
with girta geurs, reduction gewrs und pipions for
operation 4t speed 4 rope.ms

There are 4 los. of mach of tnese drums i.0, u total of 12, and
euch granulating drum ia capable of handliing 40 tons/hr. and the
soating and cooling drums 22 tons per hour of material (gross)
for a net output of avout 20 tons per hour capuoity of finished
fortiliser from each of tne four streams. These equipment are
all fabrioated in engineering firme in India,




294 With tne guieral vackground oi enginuuring, faurie
cition und constructico. industries in India that have been
briefly outlined in Turt I «nd with the krowledge and experience
g:ined in engineecriig, procurement und construction of one

of the lurgest chem.cul nitrogenous fertilizexr plunts in

the world in Hoirkel., Indiu s cutlined in Part II, it

8ii0.1d be possible to undert.ke to duild complete projecty
for ohemiga] fertilizer «nd ullied industries ip Indie under
‘he entire respousibility of speoiulist indjan Engingers

orgunised opecificully %o engineer, procure and construct
different groups of indusiries, ©.g.,, chemioul fertilizers
and other petro=ciemioal and chemical industries. Such
speciuliste organisiiions eould undertuke to dbuild projects
lurgely from Lhe goods a~d services thct cre available in
India and that are 1ikel; to be pvuiluble in near futivre
from the projects tual &xe now being developed in the engineering
and oonstruction fieldse 48 u result, complete fertilizer
projectes should now be pocmivle ito build with limited imports
of speoiulised muchinery and know=how, With tuis background
of experience guined in bui.ding .he Rourkelu nitrie acid,
ammonium nitrat@ und grunular nitrolime fertilizer plants,
India would be in u position to plan, gnginecr, prooure and
huilgd complete cliemicul feriilizer projects, with the service
of Indian Engineers cnd g ods of Indian origin, for

neighbouring developing oduntrin in Asia, Middle East and
the Far Eact.
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