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•f M «d th. other in th. fioH of pHnt ,1silgn ,nîinocrln(r Md ^.„^ _ 

«lÏ/T tyPÌCal " th' a"r0"h t0Wlrd" -1*-"«» «- «• "«ture  of „* don. tn th. n^ins ,Mj tov.lop^nt ^.^ of TOi it. oentrai te;hnicai ^^ 

Th. flr.t ä«.cri>,s th. dovclop«««. j„ th. rleU of lnitvUM c1„ly,„ for th„ 
fcrtiU„r e•,, Md tbt M00nd .,,„ ,„, ^ ^.„^ ^ ^ „, 

in.toU.txon of th. «.„*.!„ p,«, ,^cn up by th0 Corporatlon.    „,,„  inu.tr.tlon. 
«n^crline  the  siiv   m^   -, ,n f^_ n.n . rr.,_+„   .      .    .     , 

indu.tr, i,„lf.       ' '" "'J""trV  "'   "  ••" 1"t'«"1 »•** "f *•» 

Th. pr..ontntion «pkui... thnt th. phil.o.ophy ,f Sppro*oh t^xd. th. initi- 

ation of ta*.«« R*D „, h. „Uwr. to th. «»ii.»,!» of in.tituti^a- 

•ation of »+D .ffort. in indu.try by the Snininnr. 
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1.     ftoaaareh and davalo,,*^ in fartilitar industry 

in India had had it. ariani««. ^ ^ mrij ^ ^ 

Um inatallatio« of th. than hi««.* fartiUaar p** 

•t Madri.   Mairi lta.lf had ^ concai** and «,**,< 

«n • turnkay baala and. i„ tha naxt pUnt at Mangal, a 

food part of th« werk waa aarriod <mt dapartawatally. 

»W *t that ti» it «a. racoajiaad that tha country 

•itt build uP its technological kncWnow baaa f*r talfV' 

fXSLncm laat thera ah«^ bt a parptuation of tha 

P»U«m of packaga daala.    Today, bcth ^.phorically 

tad litarally, r.aaarch and da^lnpmant In th. fartiUiar 

induatry has c^ rr age a*i proyad ^ u ^ p#tl^ 

tût m effort that i» th. .in«,. Y induatrUl davala?. 

Mint. 

2.     Bafora I daal with tba «volution and natura of 

ar/îaniaatian that haa b< en built up for MD affort, it. 

m thod  * wnrkin« ** 50» of tha raaulta achia**, I 

ronaldar it important that I ahara with thla auguat 

ßttharinf our confinaad ax^rianca on th. aattin« ttp 

of induatrial MD .ffort. i„ countria. im. i^n. v^ 

*rt .till daraloping in a ralutivr aanaa. 

3.     For tha right climta for rigorosa   induatxUl 
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MO «ffort to gf'TW ami ••' rive,  t¿mrm ar* e«rt*i* 

ffMomÊittim* trat ar% «aai-itUl;  in fact, witnwit 

thaaa,  auch «ff :<rt mir wtll K-      no r^ai purport <# 

aipilf leai^e. 

k.     Tha firtt lmport-wt "aquirmsnt is tha 

atnietura «Ml  •itntiiJB of th«    t»> nrfanisatiaii at a 

élraet arri Intanai*"1 pert, o.f tha irdaatry itaalf. 

Only whan th* orfani" --i^  Is r> r'. *r-. "-...raal of ta« 

indaatry r.-..i it b« erv'o*'ed wi.th tha r*c«aaary tena« «f 

responsibility arri fcnjnU^UM,,   ! ->r *w  rarfonvma 

of the ini:'£.t.y, *h<?ther It b*    ith rafarance to affi* 

clanatan of pU.A onartUon, A.-KV >a»«nt, of rroductlaa 

t*rgat% a :1V. er a*","« >.o p¡')l-'-.-K j<'h#du.!*b ata.   Tha» 

a^la,  -nly *K-n tlvj or; nif   *ia»  's p ri. of th* 

try itwdf, rould it ha a«p<»<itad te ba ali va at all 

tiswa tc V* {.rrbV-ir-r, th it v •;.. fact/, in tn« iwlMatrjr 

and to fr<.»"-,1   • mu» J'.«üM as vili solva tha 

i«nHiÌA*ely for mviri*t-T r»« of Mri^ua r-h«ëttl*a 

targata.    Thin vii! tova * two-u; *n'cr^etien, 

m our, rid«, there are prvs' inn; ind auorgatit 

from tha xrCun'r-  !tf;.-.ìf *>* i'S vi'ldr pa-fonauia« 

frw ¡jn^'ly con -v. rei?, i cbì?<-tiv«8 ani thia, in tjrt, 

ratt praofM"-« on th» **'D wing frr «*rly «olutioma «f 

Tarloua r ble* a.    1V •? >ttt, -ajy hi» -»f.hfcr baa»fia 1*1 
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infful,   St  n»» t.- •<# * >n»t*#>t,ljr f*"** *t»h -v*li»^#- m 

tMt mcnrV.i   m #11    \<\+,*   i* ¿punrai t,. * p» mm mw 

*hf imi .«try *>*rt  >h«»t rMil^n^ir^ ^ppar*!«lt.i#«,   parti- 

'•ui.'-ljr  ;..n A d«v-.lct \»m    i«^ryf AT« feour^ in *oa*i  tmuif 

if'u> «MI  ft*9urnf.ljr,    ï*'   :,i*.th. »• lnpnt-taM %ap*«t for 

« mi\mr%him dart«*   *f ^ucfr«i«  in i.«j) »ffurt  towar«» 

prn"««i   atr*   pr *ii*t. fenavtic*« i«^r*.i^p»rjt i» m*ea*aitf- 

for '.nrtwPtrUl falliti«» I    hm *#*lUala t. It  fer pli H 

*má MNI «<«r«rcj*l Kilf/Mm of «tavalafaMita aaf*r« wt- 

•»I   í«w»rel^l »'>f0.1^ >t\rm;  tM»« ftrUitiai ve«úd a» at 

ba ^»aU^al*. to hfcü *ua it  it Fr,rt amJ »real »f • >*• 

ti^uatry Uaalf.    IB 1#w»loH«€ *f»»itrlae whara t»!*»*•• 

r i+rmnt* wv «ftar rU|^ a »try rltaj r©W •<*»§*# 

iirf'«t.rUl  tup**«, taper*   wateM*.»tian It * vaaiti far 

••Ma m:m4r>i* •.•   hr  wet   . i full?  c***rr«é,   -wiy M^HVI It 

1« firt of  ij»át*a*rv ran t.ma MP wt1#- w* •** n*<»«aa«rr 

hactraround,  raaoure« s •ry'  ¡^twitisa f<>r achieirta/r tfcaaa 

'•t^etini    pi k©-,rt«|p v¡Lh t.>*,  <r wtR, ru*m*i» a**f m*é» 

of •.,* lattar*'?.    Jf r*.*   •••in«i- «.•(»ti^i. i'*'-   ayant «4 

AK"!   «reí .¿«4,    i     tAft  b*   ->«.,f5   *   •» t      n'^lí i?I   ¡MO  ».,ki 

Ite * >-e-a»*f-Aí J;«*
1
.

1
-*-»»rf t «***;« •,.« »ffh laut   tisi 

er>fl"i»l«  fr-miìi    f >' - imi  ftr? «« ,^il» r-.iw^r«# 



• Kifft ajr-er.ituÉ* jf iiwol-rtwerii *nd tnrti cip tien wit* 

r«a penaibiilty In tb*. Irtnafry. 

5.      In tha Institution of R40 ffforta aa pr.rt ant) 

puTMl of ind»*tnr, it «aa a») r«*lia«d In th* vwry 

V«a?lnfiin# U*»t th«   »Irion* f ncti wu  e mtribiitin« te- 

w-arJi a M*>r dt^r*« uf »Llf.rtli.4ne« v¡1 rtlf-auffielaaey 

auan %» iiAß,   rilit  flints for  pr;>c#aa tawwhrtf iavclep- 

wtnt and <t<<aij!n» ch*mitad tn^n^riBg; dt.il^n, anginer* 

in* in -ill itt »spBitii, t«ehnicAl  procunawTi*,  inaUll*- 

tioti and « .Junis» i> r, in* ot  niants #ta. îmxtiA wad to a* 

éwavlof**! in aa into£r%t«wl faahion eijaultaiiao<*iijr if am 

all^l•Nr*ci"í|J avlf«auff1fl«fiey WHR to he aehitvadi    î* 

fhet,    th*. ntlti-4itrlpiin«ry  lriUrr*t*id Uli %t orí»«-* ia 

th* OWE** of th»   l\y j* %Py «uininirful scientific äff ort 

•no it wovU'i n^t neta  tny » l».aor%tijj» to U^IIìM thi« 

point.    ÏW miUtl^tiacirlinHPT or*%nlattimi «Miar mi- 

fi«* cor4 roi <--*irlnd with MO i#» in*t1tut«t as mrt et 

tfît. ind»strj,  with >V prr^rraaiirt r*«rHj*ialMlity of 

thit cr«MiaHt.ian f >r naturi *»eutio* »«*! 4*ai/ari »ni 

inaiali* tl.m of r¿< w mit» in 4K  in^untry, tu« emahim* 

at*to<» of !-.<-th U*   KÉD ¡Mid  f-ha n«w    p*ratin* wilt 

Kfda» i.T»f-)rt.---jitj th«   txnd  ^tw^n Vu   pUnt (icaii 

*r»1  th.    fr.« rflfinj ar^t   aY«*  *ot   inn wh*a  th».   BJi 



ha» been cii«ü..:»iomi but  continui» artn further tvtn 

whan ih» mit Via hern ,:o«i•»ionici end if In operation. 

1MB pfcllutuphy of ~  proach la particularly relevant 

fnr doralopln* entries whtr« apccinlUad inatitutioml 

hfclp in enfinacrln* cr>nault*ncy i« y«t to davaiop «ad 

where, by thi» awthod, thi.i n«*:raa-ry oxpartia* la built 

t*p wtthtn tht  induairy itself. 

6.     Apart fro« institution af industrial MO effort 

in tha .-ibrxrc mnr»:r, it »hould be  atrcaaed that th« re 

«ata of FW) effort» in India »hould be confidar** - 

V*lnat th«  oeonnalc background of th* induatry itaalf. 

For HtD ,ffr,rt t<   b». *t ita u.<it,  it ia evident that it» 

«am ptrforwinc* ^rns t,. s  .Juri*** un cotamreiAl Um». 

Ita work  \r*3 c vtri*-«»i-wa a.Sould  carry  it forward on a 

atlf-ffcmrmtiar «r^ F*lf-n,at*tf:inç baaia.   Vor auch #> 

r*»ult to coat, a\«it, it '   a rn.c csarily t    V on tha 

**i Tir« bac^uac,  »iter all,  ita «rowing canital will 

te the kn<*<h«v« it h&» b»..tn abir. to generate o»er a 

•u-ic* of ti». And ur which it can «Arn it» «*y thromjh 

rayait lea,  USAIMH - «d nngln«- rinr fe«s Hí«.    It amy, 

ajawror, K« -cUod th't, wh*r* lor« 4ur«itic<n and »»salva 

a>* ar,  tiOaan «ip,  auch istituti'« ««*Jd at r«quirimt 

*M**t« auftpcr«  fn» th« i«iuatry %rrt th» »Ut» but, 
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normlly, auch institution met be «et up on ce 

lines ani its performance Judged by it« ability to pay 

lia way through. 

7#     aa I »Rid at the beginning, tho fUU) effort in 

the fnrtliiser industry cownenccd in India alongwith 

the ••tabliahmwnt of the fi ret largf seal« f«rtiliMr 

plant at thf t t\mv at Sind ri by the Government in the) 

baginniiig of the 1950«.   R&D institution had evolve* in 

keeping with the n««d« an<i demande of th« industry as it 

grew, keeping in view that th^ basic objectiva ani 

endeavour of public entorpriaoa la to determine their 

poileiee and activities to a« to protootc th« growth at 

th« industry with increasing eolf-reliance, mainly ba- 

cavi •• thia ia the proper dinner in which the intera at of 

the country can be kept for^noat.    For aclüevcaent of 

thia beale objective, industrial growth baaed on self» 

reliance thould be rrow.toc all along the lim in all 

it* fn.ee ta, including choice of rtvw saterials, uaag* of 

technology, ecrvices and lupplies, choic« of finished 

producta and MO efforts,   In thia, keeping relativa 

eeonoaûes in view, anothtr inpnrtant coneideratioa is 

to encourage creation of «ployiaBht retentlai ani final 

th of national income,   »TOB thie it will be aten that 

national soeio-econoe&c objectivée and the 



industrial policio are of importane« «m „lmBet ^ 

th. furthering of RAO «fforts ^ ^^ to|gMa ^ 

^rwteit decree of Mlf-relianc«. 

a.     In this background, one b*sic consideration 

for th. rnteit measur. of »elf-^^Unce i§ V0rtlc<a 

Intention in th. industry in the «*tUr of baaic f.*. 

•tock. and raw «.Urtai.   It i.  iap.r.tiv. that, «hilt 

the technology and ïroce.s «hould b. dov.tail.d with 

^liability of purely lndiatnous foodttock., - **0 . 

f fort, oust be intimuur inveir«! in pUHag thair rol, 

1« KklBe this an economic ranlity.   In th. ftrUlu« 

induitry, on which directly hin«., achior^nt of .alf. 

•ttfficitncy is foodgrMn. in , country ilk. India,  ^do- 

«cornee objective do require that indu.trial policy 

be bum* on the econoaically available indico«. favd- 

•tock. and «li^^.tion of i,. „oration of inUmstliat.. 

%• teH. fe«i«tock..   If iwhtrtriai  poUcy woul(1 !xUm 

i-portaticn of fitted« to a «ood «tont, th. initia- 

ti*, for and d«mnd « indUitrlAi w effort toward, 

dwdojtait of i* i^, proCc„ tachnoloc or a driv. 

t«mrd. i«port «ubrtitulion do«, „ot mke itwlf f «u 

•Ince -Il.ce.3ity", th. *oth.r of  invention, i. lacking 

*nd th«. U» of for, dœs „,* fjike  ^^ flhftp- 

"H, ^deration of th, Wb>ct  i. al.o intU»t.ly 
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linked with export-Import r.rade and hidden assets like 

employment and generation of national wealth.    In the cas« 

of A developing country like India if import of feedstock 

is done to any major uxtent when alternate indigenous 

feedstock is a vail Able,  it vili not. only increase the drain 

of foreign exchange but v.ill diminish the employment 

potentini resulting in undar-employraent,  if not unemploy- 

ment of her citiaens ftnri  stagnation of national wealth. 

Then again, such policy could inhibit all associated areas 

of activity leading to self-sufficiency some  of the» 

being, -besides RAD efforts, such activities as indigenous 

design, engineering, fabrication facilities etcì 

9.      I have parti cxilarly rcenMop.ed the AssoMnted 

aspect ol' employment.    I would repeat here an example 

I had given on another occasion with regard to the national 

benefits surh as avenue« cf greater employment potential 

thnt could be available if the policy wore only on the con- 

cept of amployment of 100*1 indigenous raw material such as 

coal for manufacture of ammonia - the, priarry nitrogen carrier 

for production of nitrogenous fortilifcer - a <XX) tons per 

d->~ .-"aironi*  plap.t - th'   economic scale- of operations - 

would rfquirtt 0.8 million tonnes of coni per annum.   On an 

avurage 0MS(•tput per n*n shift) figure of O.ft mining opéra- 

tions for this quantity ni   ro?l would  nlone afford direct- 
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employment to wer 3000 p ople, not taking into account 

the ancillary industries which will Bmm the coal - 

mining effort wuch as mining equipment,  transport And 

conveying équipant, maintenance ahops and the like* 

Similarly, emphasis on utilisation of indigenously establi- 

shod rock phosphate depositi for the phoephntic indus- 

try can afford direct employment to about 1000 people 

for mining operations alone to sustain the rock require- 

Bbnts for a 5^,000 tons/year P205 capacity plant.   In 

Addition, the manufacturing plants for ammonia and pho- 

sphoric acid by themselves can engage 600 to 7^0 people. 

In addition, RAD efforts towards improvement in process 

technology through plant trouble-shooting, innovations 

and developments towards indigenous technology, import 

substitution drives for material and process chemical* 

will be  sponsored by such policy and will lead to gain- 

ful employment of scientists ¡\nd technologists.   For 

example, when indigenous rock phosphate will be used, 

W> effort will spring from work on improvement and bene- 

ficiatimi studios for batter process efficiency, develop- 

ment of processes to suit availability of other inputs 

Available indigenously mó qmuty of indigenous rock etc. 

Ancillary industries to serve the industrial - 

operations described *buvc can, at a conservative - 
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estimate, support another 1000 employees.    Thus the employ« 

•«it potential that can be generated by prrper emphasis 

on indigenous feedstocks can be realised, 

lrt.    In the Above, I have attempt ed to share the 

experience wo have been able to gain in setting up R&D 

institution in the f ertiliaer industry in India, and its 

evolution and growth over ths last 20 years«    It has 

been a worthwhile experience for us and I hope that it 

»Ay have son» relevance to the consideration of this 

Seminar in the matter of discussing institution of indus- 

trial Refi **ffort, particularly in developing countries, 

though some parte of our experience are applicable to any 

country»   I would nov like to doal with a brief descrip- 

tion of how the R&D effort is organi sod in my company - 

the Petrtiliier Corporation of India - and also illus- 

trât« some results wt¡ have achieved by way of case his- 

toriad, depicting the background to the experience I have 

narrated in the bei»innin.p. 

11.   The R&D efforts in my company are invested 

in the Planning and Development Division - one of the 

decentralized and autonomous Divisions of our company 

with its own self-contained management and responsible 

for its coram reial working on its own as " viable pro- 

position.    It is the central technical organisation of 
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the compas -h«*ln not «ir r,;0fsRrch and „^„„^ _ 

*«U« ar* promeut«! for plant troubleshooting, for 

io»alop*„t rf Knowhov, ^ ^^ t      tteM aM tnw_ 

iatcd mu, p,.acUcnl and CMlIKrciÄl „^„^ throu(h 

«Ale-up. « pilot ** «„ carrelai in.UlWion..   !„ 

th integrated .et-up of th. orEa^„tion. .11 th. rei.. 

Wnt *"""!•« «»• «„.rch « develops M .. 

fuU.fl.dged chatíca Wd ph,,^ rsMirch> emwiH 

raw .»terW invention,, TOrlou, hrmhtf rf ^^ 

loar auch ,„ ,,slf 1CÄtion, ^ puriflcatlonj Mld> (- 

«u.. «ttìjr* .tudiJ8, mtor t,.,^^, omuOTt dlipMU 

«nd rtcrobiological at*»*,, orgftnlc trtta ,M ^^ 

«0., futili», te„pi^ qualiti«, «„gin«,«^ mt„. 

i*. f«tetl. „d »„»„on ,tudlo.( .„„.^^ „ 

-.11 f. technique. ,„ch « x.ray r-iifraetion, x-ray 

«P»tro.«,p,, ESR.M 5ptctror=opy, 1er««,*, thoml 

«IT*.. oration ,p«tro.copy,  pol^gr.,*. rte. „„ 

*«n intitutod.    It will fc, „, tlvlt ^ MjW>Ucât- 

techdflu.. m „^„t h(lw imn wmUtt fOT s Mif_ 

•ufficicnt «tabli^nt for taking on ,u probi« r.. 

M*   to fertili** ind heavy chlKic<a lwiurtry. 

Sfldtot «rvi« „„ bw „;t up for noIwiertrootiM _ 

*.*!». „s ¡nrt „f thu ^„^ ^^ ^ ^ ^ 
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dertakes periodic examination of nil plant and equipment 

in every unit of the Corporation for soundness and for 

safety.   A radio isotopo laboratory la Also part of the 

Physical Research Wlnß.     this work la closely linked with the 

fertiliser demonstration and .igricultural research depart- 

ment which,  in addition to agricultural research, as part 

and parcel of the promotional Activities for vrrketing in 

ths Corporation render» specialist ssryicco for noil 

turrar, soil testing, field demonstration trials etc. in 

rarious States of India. 

12.    Ths intention of research and development efforts 

with functions such is project and cc/spective planning, 

process design and rjngine^rin:; in all its aspects - mecha- 

nical, electrica!, instrumentation, civil, structural and 

public health in an interlinked and interdependent organi- 

sation has been the basic incentive to the development of 

indigenous expertise, in t:-te Hold of fertiliser techno- 

logy within the country.    This type of organised working 

has ensured that the findings of research and development 

get quickly trantlated in plant design engineering and 

installation,    For building the plants far sanctioned pro- 

jects, a self-sufficient I'ro.ject Co-ordination Group has 

been »stabil ah al for co-^rdin? ting all activities with 

regard to execution "f  projects within t>i   scheduled - 

time and budget; th*   group has its cite organisationa 

at the various projects which ar-j responsible for super» 



-   lr:   - 

vlrtrv cr,ctíon, oomolsüioniniT *nd ri,, mon. tra i i on rf 

*unr*nt,es.    In >.» n»ll ,f CJ|tal/Bt. ,„, ^^ 

"fc-.ro continuing r,,Wch ... crríed cut to in^e th. 

product«.,  tha production *nrf  «los faciliti.. *re 

lntegrtUd in t.h* Pl*nnirs and Develops Divi8if.n 

it.olf.    Thi, Division-, servie.» nrc ^ilnblc to out**, 

parti« ai,. f„r wM.h      "UWle^ e,«reW *„d 

contract group has bl, „ ttít up fcr „.^ ^^ ^ 

•crvic... Th. org.ruantton ta „*, ln , pc9jt4on to 

V.rrfio 3 n».mr f«rtlli«er pro.ioet* , ye.v i„ ,ül lt§ 

F*--«*» ^r ,x.cutiort; farther,  it i6 dolng Jobg fflr ^ 

cut»«, pr.rti«» in «ippvr of ^„t, ,n< ^mc^.    For 

better coorttn-.tlar,  r-c-ntl, ti, working of  ih. orffud- 

PiMai» h-18 bon rrc^.,t't.utr,l on th. «roup wnrkin^ con- 

cept Hth #r^  f0r rce^ch r.nd 'Krvclop* nt,  pl^üfl« 

pr,c».0d,,5iín  ^ pi],,   ri ;¡r„f erjCiji. orlngf  ^^ 

coordiMtion. c^.ci-1 *^J   ^.r./lc..f  ,nii flnenee and 

account..    Th: „ ¿ani^t:^ is Ptì(?iitorc, wtth thft ^ 

Dov^pr „t tt,.K f,r   ,,;^irc8 „. t..,riult  ntB#    Thç opisMii 

ti n i. U*> lnmrinbly ,3^1 by notati* customer, in 

Indi, t.-. qunu í r heavy chonte*! «rf fertili.«. pl*„t.. 

It i* also in *  rr»8it.j,)r.  ¿ •»   UP-«.,   .,„•   4» - i- *• ? ¿icwisc out its own proc*». 

ki>jwh.>wc of -wMcf- mor»   1->-%n •%* t~„   ^ mor*. T    mn »I-VII b*«,n pntenfed both 

nróAlM nut up with rcf.r^. t, h.,yy chômai 
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•al fertili Mr industry *nd tS»ir orealaaa at«.   II« 

MD attorta, p»rtUuiAriy the aopdatla*t«a 

«ni laaanlaaia «vailaala i» Iti ¿abaratarla«, ara 

«vail«« of ay MOT« tfwa * «cor« of iMUtattw all 

ladia in «MiMtUen with thalr «ark «iMPf it U 

«us to la* af faaiaitlaa %t tHatr «at.   TW 

Laatltatlon «hit« rUrtad fro« nü 

« —Il la the orlflaal ftindrl fatta** I»« m 

• aajar oraaalaatlaa wfciah tea fcaaa aala U 

«laaal alatara in Wnftarlnf fa* farUUaar 

13.     Aa I hud Montiona« *t tha fcaflaalftl, 

awaaaaaftil dvrelopwit *nt wjrttnj af thia t*aa af 

orjrjilaation hni at*i aai/Oy èva to tat laaartaal 

r**t«aai 1) it* of fort« fem* prrt *ai paraal af tlM 

laiaatry itaalf, it'. aharlag dna raapatiaiìAUUaa ma 

MauawtaaUlty $mé 2) ault1 -éiaalaUmry taaai aajraaaa 

«aarala Uta aarloua functiona work la m lalMllaaai1 

«a* i*t«r-a>pad«iit «MK? la «11 ataja« far taa 

¿varali aajaatlr« in ri«w.    I noàU aav lifca U lllaa- 

trat« ti» maulla th*t Vv« t».* aaaaiaat la UM 

fartlllaa* lAtattry a, th*  era«ila*tiam atta tata 

•aala rraioaephr of afaro*«h.    mtarallf, I «t*U Uto 

to 4«A1 hire with »am of the anrll«* «arma whiaa 
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^.   Oír re»««** «Mí ^«aopunt rff.^t. tern 

«UH th. ***wti.(%UoA of . ^^ ^ ^^^ 

* * f*u «IWF«« or *»t ar> to« «r ** „f u* 

4«P*Wí ••**,*., ^pilTWl t. , k<r .^^ ^ ^ 

op-witi*, *t.fc lofl lt, attlntjr ta ^^ ^ ^ 

*IW th. •«..!<„*«« ^ ^ ^^ ^^ u wi 

«*Wj*t. Um«!«*!«,, •« %*% ^r09%má %tmH9 

Mid ta» to tfc. %yp„ ^ mmmíM itm iímwtm 

i«*« ~m«. Uth,^^  w «^^^ MTlN 

far cm* * r^rt. 
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liavmUoaì Mri 41**ralfie*ila« in *# 

«tiUftaJig *•» a*tarl»l» nvftUAfck trmm vitata Um 

cvm^r *• hr-pr«t»jt a# other iiHtuairiaa má êlm 

fra« t.N   Sinfrl pUnt opmr^tim limlf.    flat aWM «*• 

atei «1th •»••••• f«r «ArifiMUa« <** **a I* afc* IfattaVal 

*A#M «f the ajmih*tU •!—ijntn itrM * 199f-#*. 

li.    TN» a« éa*»laaatji%9 Wë t« litatrwtlT« 

lMl#ta IM« ih» flWM^X awchftjtla« at Mt"l*a>t« aa* 

*l*o j**r an lopatat to "T 1 JMIIII »f Hi win- fir 

•tir« má m>r* «'.tMjrata r«^ir«i in UM fvUlü» 

WttÄrt nmá —UMlihaant of «ew^reiAl pnéarU« 

fa«iUtl«a,  «lu if on«.    Per «JM*U, M 

aaUljat uT th*   firti tra* avntiwMá a»« 

va far FTfe—NTti sawr^tio»,  g'lirii«! 

taUalialM* and t-*an into p4*f* JKrriaa.    Mallara?, 

«twit* ih« n*tl<N»U «Mrc«r^ u IN* T«»r 19*9, 

Iftfjort« h*a to lw aartAlla*,   w.thi r kajr tfttalfajt 

kftrtfhfl* «m» da*«loaad %nd  thia artaly«* paéwUai 

•at .Ui* W. j« ~a «aaygamy aftala an« a a»talf«t 

chr.r$> fra» ih» pl*»t w%a ¡»«wia ••aiUtla tm 

aarvla« *y «Ari? 1%*.    Ill ih.¿M e*t.A 1/»ti 

•rovai ih«ir war ih in iei«l *l*i»t aarrla«. 

17.    Th» a% rvaulU »«r« furihcuaáag a»««««« at* 
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W» tafttftry lt»^f x* lt, t,#lRiS ^^ ^ €i-rfw|t 

P*»W*«« i»«*lii«  »•«•* »luti«-,    fitter, it, 

•ffortt t«üd  W*i> reciti tern»» th. t4Ani fÄ€|U- 

«••, ned «• •qvüp*,*,  PMk «itarUn,  «tUiti«. 

•tM Mr« lM»t]u«l| e».  f» ro»»r.4 *s  prt. *~ 

m~l «f •*•  lwh.it-«ti «ttinn.    it M> ftA#w g* 

y+Btrf %M it« inwii^U profcl«,* ttat t>r« 4, %»»,, 

Owiknfi« «*f «^PtvBitU. to the t,,chml9fi«tt.    fc 

***»r »ort.,   th*  Mifcm àj «trt for • >,„. «i^,, „, 

«W lMftUon of   th. dctlopwrt. ruup ^  tA.  lmlwiv, 

itmtit .* »rt Mid par: ;1 of It. 

it.   Ott*!?* *«*«UpMt «* *r<Mh»tiofi pro*»«»«, 

*i tt» otr*e«*l wMRtw AIM* tod^r *• mrj %• 13 

«H*!,*,   fw «tirr«-«* rr««M •%•,«, o^,^ 

**••« «r. »ir* «plr^d l« *lv»t. u ÌMU, h^%k ir, Uto 

'•rtUitor Corr^tion *** outiid*.    **«»«-, ^ **, 

«UTiMd *t  tKii  •***, rf>gr^slmly.    r,,r «««fil«,  U 

•wit « the «1**1* »*rn« e-ntrifr- i (.i^vnwr ««»n.ii» 

f**»t eu*«*p4,  e«rUin ••t.alytt« **re in th« fc*nrt«t 
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«atci-ory.    In th* ••end serica of such plants, 

'w,  ths **-rtilit*r Corporation has besa »bis to 

ineorpnmtc  ils um nnc; °í c.tAijrsts for «•• «hoi« 

mnf*« of    í> ritir¿ sequi ne* • upt.o %ss»nii synthssls, 

startlA* fro» mphthft r>r rW.urnl *«•, bugr sltivt sud 

«qqiputt to their own »pacifications for tapiojlng 

ih«»» e t,"\iys*.s. 

11.    W« oftsn com» .-¿roas «j&ftB+iont that duplica- 

ti OR of ri-scovriti should t% »void*?«!.    This isjjr 

hr »% relt-vMies to Urr% »p*clfi e (reject« for «migli 

censir*«rífele nnt onal resources h~w to fes «Hvsrtsd. 

On tht   >tt*r tnnti, PCI» s cxpsrism* has shorn that *e 

rcstr-tint on f,,lio*rian p*rtle*iAr lints of rss»«rsn in 

dfjr»to^i*jr worfc would b». c.dv^ s*bl* ;   -n ths contrary, 

there »ihouAfl te ^oi^lft* frtt*i"-*n »»i*** to ssisntlst* 

to f« litar up thrir id*as, ok>vlo*wl.y wlthl* til« avarili 

onesti*« of t**>  organi r. ti ms.     If tht ennscft th*t 

duplicati- :••. of rt,p«sftreh i» net d»   Iritis h*d 

f-li^sr4  In W.<*.r., catalyst tunwhew fisycloji 

prwaieUon f .eUiU*s in tht   Fertiiis*r Curpnr*tia« 

WTUM  n...-t. h-'-rt -\t all ti*«* ,l*cf,   sine«;,  f*r tsisiN, 

then, rv.s K   n h-nl-   <«y  eci-ntlfle institut Ion In 

• hi   crtwirr, »r»rt »osv n-.s«**r«*li pryM« nr ©th%r 
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doling with e^^rt. h», not b„n initiated.    If ^ 

am thü ground, of   aiding duplication, the Corpora 

tioo h%d not initio «turile,   possibly the rculte 1« 

««nrelopine vnriou. ct^.t knc*-how, their »anuf*etur. 

wrf ^rinfi nt t^r*im „xch-nfc would nnt hare Uke* 

pl?ec U vU. 

*.    Simi.rly,  I „ouW aim like to ««ti«, ^ 

«w T«ry firn L-r* KüC .enture in a,«^, .nfiiieerü»«, 

prr*ur»e*nt and constructirn wc hM undwtAlten for 

nitri« *€id ««a nitroli^^^ plilfltl| ^ ^^^ 

in Orie*##  Tndin. 

21.    When the Hindueton r.t.^1 decide to go in 

for fertili.*, production from tK   hydrogen ^ÜMbU 

*• TTM mtmri^l tmm the eoi* <*«« sTKä, ^ t*. 

iteran GUel Pi^t 1« 1957, the w*r«Lmfá of the 

Hwlri F,-«t *y, the precursor of the FertlUeer Cor. 

porntir* of  I»uA, ^th tiM fuU .eecpM||et of thi  ^ 

V ite t. ehn,ìlofiM• »w   emine«., euterftied their 

Uw*r ff» «Ueigain*, „n^ii^ri*,,   r^,cuPl^f  inttiai_ 

In« vn en«*«* mlm t,h4 p^nt ^ thftir ^ ^^ 

yunhnee rf n«w km^hm trrm tmUid*,  '*wgft Uiter- 

Ktlewa com^itiun.    ;,«., KM prvTfowly iniUUcd 



- 22 - 

on their own design and engineering a supplemental 

expansion to the Sindri Plant and this gare the 

necessary iiapetus to this vtnture ¿.n bidding for the 

iarguet nitric acid »\nd nitroliimî-etonc plants ut that 

timo (to b« put up At Rourkel-i) of the following capa- 

cities; 1600 tonnws per day nitric acid plant, 2100 

tonnt»« per day ni tr olirne stone and 4Ö0 tonnes par day 

asmonia vaporisation plant with ancillarles for 

(a) coolLifi water syetem (b) water treatment and 

(c) storage and lagging And (d) silo air conditioning, 

22.    The magnitude of the task could be gauged 

fron, the Advice rendered tr Hindustan Stesi by a 

foreign expert.   !U g*v« th« opinion that, despite the 

ttreiur of Sindri conforming to the technical speelfi- 

ctions and to ti.« offer of otht¡r tenderers and Jesplt« 

there being no doubt that the project would, In princi- 

ple, well dueignod and woulà givo expected ¿esulti with 

regnrd to capacities as well as consumption co-efficients 

svon *.s the other tenders, no organisation In Europe 

of the experience of Sindri at that tint would dare 

to h-indie auch i hi* job;   in this light, h* also 

doubted whtthtr the Sindri portion of the plant would 
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bo ready for operation before the anunonia plant  contract 

for which wsH awarded  to a foreign fina.' 

25.    Kowaver,   the  job was undertaken and fulfilled 

by Sindri.    Such ? «halle agin-' opportunity eeuld not havo 

cono and buon successfully accepted  if it  wore not the 

position that the development and  design organisation v/as 

part and parcel  cf  cho indue try intaclf and, therefore, 

the nanacewent o oui a confidently afesis thiB  task to it. 

24.    The plant dosi «pi and engineering was taken 

up in 1958 and  the planto erected and ready for operation 

by the ond of I96I  before  the iiawoni:-. plant was  ready. 

Trial rune were instituted by middle 1962 and operation 

cstabliohod ty   che end of the year.    The guarantee teste 

were carried out in 1962 and all guarantees demonntratud. 

It is signifie nt to note   that mother series of guarantee 

teat 3    woro carried ou«; Tor tho cue toner's artisfaction five 

years later in 1%7 and proved all  ov^r again. 

2%    This aoje go to show that,  ;'.d.ven an oppor- 

tunity and tho  ^ssontinl  ro^uirir.'.-t that rueh an 

organisation uh oui d Le  pert ;Blj parcel  of  *.hc i¡..dus- 

try i+cioir,  tria t: 000   ,.• ciu^:n(W  oan be accepted 
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and its fulfilment with the full encouragement of the 

mnfiqencnt h*s been the forerunner of rnplri develops»* 

in the design engineering field by the Fertiliser 

Corporation of Indi« with its own know-how. 

26.   I have illustrated with two examplee o.ily And 

not dealt with in detail about nnny other acti- 

vities And developments on account of limitations of 

tint on the one hand and, on the other, A feeling on 

nor pr.rt ttat it would be better to present a picture 

of the evolution of the organicAtion in two important 

irc?.g - one -RAD and the other - engineering.   Today, 

th*. organisation covers the entire gnmut of activity 

townide development of H self-sufficient technological 

base in the fertiliser industry in all aspects, whether 

it be plant trouble-shooting,  planning for the industry, 

building now pl.-.ntß on ita own know-how, effecting 

import substitution measures by developing products 

froui indigenous sources, vigorously contributing to 

the devannaunt of the Industry on H tesis of indigenous 

aelf-sufficiency in various Areas such as basic feed- 

stocks,  technology an-l engineering,  procurenont and 

fabrication, installation and commissioning.   Such 

""orte h »ve also tew, taken up by thy other public 
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»ector fertiliser company in Kerala wher« also such 

work ha« bctn instituted.   On the overall, while we 

c*n look buck upon the structure that ruis been built 

and tho contributions it htis o*en r.ble to rtnke with 

ft certain amount of pridu and pleasure   wt are At 

the e*m» tine deeply aw.-\re th*t «teh lor« work rene ina 

to be don« end, with tho foundation already laid, 

steady progress should be possible. 
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