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INTRODUCT ION

Bafety in design and aperation of ammoria piants 1 not an 1solated
188ue as far as safc op=ration of th chemical indugtiry 1e concerned in
general. GSafcty prob.ean wi ¢h arice in modern large scale ammonia
plants are common with thosc 1n urea and petrochemical plants and in

many other industriai chemical processing unita, where:

~ fuel o0il, naphtha or natural and similar indusirial
gases are pricessed;

- hydrogen 15 produced and processed;
= high pressure equipment .8 used;
= various types of cor-owsion occur;

- single train unitc of large capacity in terms of output
are cperated;

- large machinersy and equipment of lLarge volume 1 maintalined.

The i1mpact, however, of accidents in large ammonia plants on the national
eccnomy, particularly in developing countriee 1s eignificantly different
from difficulties caused by faiiures of other chemical plants.

As ammonia 1s the crucial! baeic raw naterial for subsequent processing to
produce nitrogen fert.iizers any interruption in ammonia supplies make a
disturbance in the uteady flow of fertiiizers so0 urgently needed in
agriculture in most developing countriss, Thuc ammonia has become a
product of much grester i1mportance than any other chemical product., The
necessity of making up the shortage .n local supplies of fertilizers would
cause severe 1mbalances of payments 1n some of the countries, where there
cre only limited financial reserves available to fill the gap 1n market
supplies by imports in case of an unexpected shut down of a large amsonia
production unit and ite downstream fertiliger plants. No further comment
will be needed here tc visualize how the national economy is adversely
affected in the case that fertilisers cannot be made available to farmers
at low prices and at the right time, To what extent the market supply is
disturbed by outage of an ammonia/urea complex of approx. 500,000 MTPY of
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[he tranefer of knnw-now

industrial deveopnent 14 tnaivieioly wirnked vith autual tranefer of
experience geined by moientinte, eng qeern, techn, i1ans and workers in
the industric.ised worid during ‘he:. s1fe~-i0.g pract.ce whizh has lead
tc ihe present stailus ol moaern techrology and vf experience gained by
developing countries during their own indurtrial development, The
chemical induetry is s ®e. tor whare techneiogy 18 ciosely connecied with
safely aspects and arny "know how' orn techniques being applied is incon-
ceivable without simul tenenus cons:deration of how to assure safe operations
and to protect peop.e agu.nst hezarde involved, Jt is quite obvioue that
& certain kind of hazarde are inherent and distinct features of applied
chemical technology. ‘Ihe larger the mcale of chemical plante the larger

the danger, and, 1n resuit of this facrt - Lhere is a growing responsibil ity
to cope with,

Transfer of technoiogy from rdeveloped to developing countries is expanding
rapidly. iWew light has Leenu thrown or the moral and vhysical aspecte and
sngineers are facing Lhese ouiigatione during lmplementatiion of projects in
developing countiries, Foth, the engineers from a deveioped country and

his colleague in a country where, muy ue, the factory 1w the firet large
ecale industrial unit that has ever besn conatructed thers, are well aware
of their responsibil ity and of lhe FRP Lo be yridged in order Lo eneure
safe operatic~ of the chemical piant. ‘lhip £ap 18 some' .mee due to lack of
technical bacxground, eometimes it may be a probiem of wentality of
newcomers ‘o work tor the first time 1n tndustry. All the prcblems
encountered, howaver, have tc be «uived, otherwime the expected success of
the project would comt too much in terms of financial and aaterial losees.
Wiile modern tochnology is readily avarisbtle to developing countriee, itm
applicatior implier new Liabiiities, which are to some extent different
from thoee e countered in developed countries. A wide scope of technical
imsuse, which eometimes eseem not to be fuily recognized as a matter of
prime importance wiil have to be coversd by a ravieed approach to eafety in
design and operation of fertiticsr plante 1n deveioping countriss. It iw
hoped that the Symoorium wiil develop new ideas on some of the crucial
lesues how to design, construct and equip fertilizer plants for safe
operatione, how to inetruct and supervise operators and how to organise

maintenance in order to avoid failuree during re-atart of piants,
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countr.es, any ireconmerdal LN Gade ln the ccurpe of the Meeting nay
DT rogarteq as 4 ~len Lowgran the rover sclution of tafety protieme 1in

the fert:iizer stk Ty WOorcdew, e,
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As regaras paf "ty in e ngmy o W try no gigoingy g “ference hetwaen
developea an weveloup:n, tount, seg g “E i nade 1n o tne design. There is
however, a neeq for “Hpp.Yuns ditterentiat d methodg tc safeguard propear
txecution of pre et toqin.ng Wrogramrae, e,.c, 1in developing countries,
~wing to the singie iru;rn vontent i design 0! modern ammonia arnd urea
Pt the equipnent en. Y 1L B a1k volume and any fallure, even if a
rmail element of he plart 18 responeible for, say, a leakage, huge
quantitres of towic : .bgias. L Wi.: ercape and endanger personnel in 1its
vicinity. An exoiosion e Le cauned by non~f ' ameproof equipment of
adjacent piant seciiong, his may happen anywnere, in a devel oped countyy

8z well, if gafe UPErating coacit.onn are not beins foilowed or immediate
action 1g being negiected,

Sufely measures to pe incorporated 'or ulomiz in dzveloping countrieg will
necessarily be based on tge iatest achievements of scientistg in the
developed und developing werla, specificallv what concerns selection of

constructon materiais, snti-corprosion protection, welding techniques,
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inetrugertati:on, safely devicen, and eafety design -odes. Therefors,

appropriate and c:mey Lewnsfer f Krowlmd, & auriog omeoementation of projecte
have to oe gaiuce! by curtraitlore, [, aweg where airvady some iocal
experience @i i8is 1 i ad/aniaye Mab o e taren of information #1ven bty the
future piant man poment «na cperstore w'o have to b consalted at & very

early siage of der.:n and rn3tre b on of Jha viahle,

Aithough, 't may ecurd arlisely that medern carse momie plantu can be
demigned \n a way reru ting in iowe - fafety etlsndarie than would be applied
in the rupplier's industriuliesd ountrv, 't seemn Lo te frequent contractor's
practice to mxe Mavings in ejuipsent coats a4l the wrong place, 'I‘hq lack of
local wtandurde and regu. atiors wight e responelile for such approach in
#ome cuses while :n others the .ack ¢f experiente of the investor's staff,
whose kncwiedye 1% inadei.ate Lo cowreni un now Lhe piant has to be designed
to warrant long 'i1fe and mafety after Ltr wommigeioning, could be thought of
88 A reason for ,ow gafety slandards and poor qual ity of the new equipment,
Aspects of moral and phyeira: respensibi) oY, shonid, therefore, be regarded
a8 a facior that needs 0 be discvuaed and evaiuwted along with technical
issues hefore decis.onm arv teing wade or saiection of engineering firme,

contractors end equipment suppliera.

baveiopaent of deeign for safe plant operationa in «ountries iacking
industrial experience cannot be deemed .o L& Lhe gole responsibil ity of
licensors and contractor in deveioped countries. Hapid industiriai
develnpment of the deveioping conntries ca.ls for estab: ishment of it own
institutions to look atter umproving scyoty standarde and techniques. There
is & distiuct reed for having a know;edzeabie glaff within the countries or
at least in the region ameigned to function ;1ke well known institutions in
the developed world which ure inveived 1in safely aspecir i1n supervisory,

advieory and legisiative capacity since almomt & century.

In some cases, where ~ountries have aiready reached a cartain level of
experience scientific institutions would huve tn undertake the task of co-
operation with corresponding .nstitutions 1n other countries 1n ordsr to
ensure devel opment of loca standards, adaptation of external standards to
lccal conditions and to provide advice to i1ndustries ma officisl bodiee on

effective and economic safely measures to be observed.

The mame appiier to temting facilities which sre noi available in wost
developing countries and iu some of them, 1t 1s unitkeiy that purchase of

4 ocomplete set as roq.ired for tepting of equlpment, rorroesion, welding
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NIDOY une gtert B s PYORramie g aimed g tertinyoys and unhampe red
ATOWLL 0F the tertiiisar roduc tion .y, the devn‘nnnnp ortd, Safe Operation
of Tori; jper Peantm ¢ o Ore deced o WpGTrtan: fartor hnvxng impact

" reacr;ng ‘b9 Qnhityg g tirrete ppo by Nat long ! developmant plone,

With Tofpact (g Bafet,, ti., 8 tuation ;p develop ., “Ountrien ippears (o e
Tich more y,qf, Ut oem o rraeeg “ith the kighiy nnduntrinjxsod teuntriea,
LBCR Cf k) e -abouyr gn drfx“tnnv)nn 1 the Cowitrign! Indugtr: g infrg-
8tructure ,p freqnqntly Yhoupt L g, le the Taln reagens for piant fa:lupe
denp;ie the ong FOriern ung Wige Varieyy cr othapr factorn which capn be uage
reBpOrg k6 for the Yower efr.v:nnvy opiang oPeraiinng in devoloping
20untr;ag where industy g YRValgrmeny DWW Jurt mgde itg fipgy pacey 1
™ura; [Coromy.  Ne ragid PrEreRL  an L8 X e g Lo bm inage In the fart:iiner
Intikipy of thae e Tourntres. “ahyim rying (o ~apioy mode rn, SopLimtingteg
techno losy, it e we, | Kncwr fge that mMimar montallt,v taken 4 lonp, time
to yat ad jupteg noder:, '.e-r‘l-ruamn, Lhm-arurs, hamey probleme heve to he
Bludied 11,4 Lo drgy SN Lusiany how (o ‘nfluence the Attitude of Workenrg

i order t make them "On8iuug g the,- responnxb;iltlea ra]atxng to

8afety AEnOCLy of the:, Tutien, tireat reliance 1p Placed or, plant operatorg,
Any 8iarteup or flant, COLh Mt and aftep *hut down for répair, requirasy
¥ell tra)neq dlart o .ny POrrOniel whe thnrOugh!y understand the plant
Operatior and the vharaﬂterlntlnu of the Squipment, There in po Substityte
for Gualifieg Cr.eratorg ¢ 9% Diany '8 Lo operate tafely wnd ¢, have » good
"on-atre.n" record, e Aane app; ) ey to haintenance stafrf,

It hag bean dnCumontod ty planyg axpertenvo, that mope oquipmant probiemy
occup during Bhut doy; And start.yp phatng than during normaj operation,
Naloneratlnn during ntnrt-up, lhadequata Bupervigion durtng T®*pair ang on

the ilrkuge between the eng ol MAintenance WOrk ping Procemg operat ionn Are

humen factopg which Canngt he €l iminatagd by technica Meanm ag sutomatic
controj devices ant inter) ey Butens,
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Piant sateily inrtromantat .o g o falir'y  uew fiec in tne desipr of and
in equipp:ing chemion. terti zer . oz0ta o aaee thoms "tec! proof" to a
degree jurtifinble by tha cowjronine Lelween reitatyvisue of Lperatora apd
iabor coBts on tine ore nand wd tne o6. and re: aiilily of pafety
inatrumentation on the other. It g evidern., aowever, tnit nn ideal
Wolution wii) ne 1o nd ever in Cuture be-susre the namen factor ~annot be
eliminated f~m thess coip Arvai,oia,

It becomer, tnerafora, - ruc g, L. renice 10 Clteuoy the “a:tlore in gereral.
Whiie deva.ciing courtries are vk dered, it geeme Lo oe heyond any doubt
that arother dimans:cn ras 1o rs wdea 5o ail the wei. known human safely
aspectis and approacnes ernccuntered 11 the industirial practice of the

developed ~ountries,

Adopting tne ;atest ach evenents of the 'masttriastzed couatries for
utiiization in « deve.opitg ~ountry 135 w venture antailing A8 much succems
&8 can be embodies by .hose who underiaxe the taek. rhelr wiilingness to

understand spec:f « @itiaticns avcoustered ;n de-e.oping countrien only,

and their conaciousness of technica, and Ccoal rerdilions preval)ing in
each particuiar coustry R of prime inportance for a successful start-up

and operation of nlanti. in uany .ases iLtere g aimomt no relisble technical
background and the s per.ence of the ‘echn: .a. atuff 18 besed on inter—
national short term foilowshipe and suppilers! tratning rourses which are by
and large feit (o be lnadequate 1n terms of duration and scops. A large
number of operators wii! have tne only #ocial and educational background as
defined by the term "1y generacion from peasant”. Liffereni, more
detailed and through training meile ‘6 have to he appiied 1n order to achieve
resul ts approaching staniard eveis as being attained in developed countries.
The above observations are, of course, not applicatie to countries who have
long experience aven in the deveiop:ing worid,

These significant conditidne have to be kept 1n mind by participants of the
development process taning place during the astablishmeni of new plants or
operation of up-to-date iarge scalc unite, particuisrly in countries where
the new factory being built im the first one and the operated plant i1s the
only existing larger industrial unit. Thera are oniy few examples known
where in a develop.ing country full success haes been reached ..e. fulfillment

of three basic slements nertinent to expected techno-economic sffactis of
newly constructed plante:




Toronsiriction of the L urt ,n @ortante with tae t.me scheduie;
= rlart-ui in Cesp thar o0 wonth s per contractua! obligatione;

= 'Biture tree vt BIrAtiing at a0 nercent of the ratod
capacity durine Lhe firsl year.

The dave.opme:t procese takioe poace durir ‘Ong&truction of a niant nay be
re;arded, 4 welr an o4 tecn, &' lreicieg vroasramme Cor Up-yrading of ekillas
at all (svelp of the & nloperugnne The-rtore, arefy; attentjon has to

te pa.d tn TO=uier Ry pmon, Rrpatriate nd oo q) “taff in order to take
ful! mivantaga of i ROBLIT I uv o Arerefer Lhe o} scopes of "know how"
needed for the mi: i png (f tra whole veniire, 7The wi. lingnesp of the
expatriate mtarf ‘o dn sn 1 "are of apecific importance, ‘The local counter-
barts, however, nuve t¢ Muke ~edevo.rs, ak weli am to ‘earn, as much as
poamible during tune POrLUL Jher axterne; kpec:al iate are at the:r diepoeail

and the exper.nn.a of thoge CAD eari v be congulted in day~by-day practice,

True av 1t 18, 't har repeated.; to ve eirersed, that in many cases eimpie
aspecis of human re'at.onp are Laine: nepic:ted for varioue reaeons, The
resulte of thim regligarice 4 what han been eaid at the beginning of the
paper: Inadequate mki]js 0 OpErRlory who wre expectad to safe)y run a

huge piant for the Tirmt tiew (aking fop tranted that the p'lant tn all its
parts s safely depigned,

Exchange of experieance 1y urrertiy namded ¢n how t, organize co-operation
among e.patriaie an! ooy ftaf, boin durng dee®i1an and operationg t0 make
the beet use of the Po@EIbilily of trangfer of practical knowledge and how

to arrange ttaining on vatety samues Lhrouxhout piant operations and Baintenance,

It 18 greatly eNCOUrHYINE Lo kpow nf oxamp'as that pianis have beaen
conetructed and are nperated trouliefres in developing countries by local

staff from the 1nit,al Blari-up anty| now, thus providing a pomitive outlook

for the assumption that 'L e worthwhi.e ang realisiic to set such targets
for all subsequent piants to Coms on strear :n the future,

Gl o
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Even a brief shut dovn ot a1 lirpe scale siripie tran umnon1a/urea compl ex
can be mericus .n terms of ivat proticliun, louul rrofiir and expend.tures

pertaining to the [:red ~omt com unent in the procuct.un cost caloulntions,

The following examy ¢ .early nd: ater the m:.nitige of iosses which will

occur if a plant 1/ nrt Gperative owing 1o a ma‘or eqg.ipment faiiure.

The caiculations have bme~ hased on assumpliors ac fo'iows:

= Pinancia! and mater.a! losses are refarred to the t:.na’ marketa%le produch
of the cnmplex :,e, urea becaurs an aoc.iderl in either the ammonia or
urea piant will ca.ve breardowr of the urea predustion, (t 15 obvious
that no provisione are heing made 1n awnon1~/urea romplexen to store
larges quantities of wneonia in ~wsse of outage of the urea plant. The
subsequent lack of carton d.oxide which :annot bhe storsd i1 an economic
way in equivalent quantities, would not perm:t processing of previously

stored anhydrous ammonia,

- (Capital costs are baged on aprraieair of 1nvesiment being presently
undertaken for aetting up plante of a da:ly capacity between 925 and
1000 MTPD of ammonia and the cgu:valent urea production of 160U to
1725 WTPT,

= The plants are operated at an avarage rate of 90 percent cof therr
demign capai.ities.

= A» a comparable basis for auaeslmcngylo-aeo the year 1980 1s taken into
consideration on when thepe plants will bLe 1n operation for one or
$we years. The rate of depreciation has been estimated, Uosts involved
are coaparable with relevant cost components of new plante during the
first five years of operaiion,

= The shuti-dowr period 18 30 daye.

= Capital investment costs are Leiween 190 and 250 miilion dolliare, ‘The
forecasted urea market price will not be lower than 137=15% dollare per
ton by 1980,

= The ammonia production is based on low cost local resources of naturel gas,
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loms of poof.ii ine, g epk

of tax-m of ths pu.e: . YL, repLvTe:nt

CF fir&nc va. cherenn o ane et cequals 0N 000 5 dot i1ars per month

POTAL 0,000 1S dol lars per month
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The lerpent rompoinat nf tne Fixrd oot alcuiacior :p depreciation '

(average: 4C nar ant of the tata 1 rody o tien coat), the jowest refers

]

to labour .t par.ant on.yv',

Therefore, i can ie _on ude ‘hat ong tern phutedown of plants wil)

affect wainiy the maru‘a turerc Tvancie’ kitunt.on and obligations,

[t mhouid ve Lery oy ndy towaver, ‘ha rapiir couls involved can Le
mich nicher deperiing on what w.: the rime “aune of the plant failure,

If « iengthy shut down ir une-dered, v onont camss 1% wouid be dve to
breakdoun of the niyn ChpRtity eqpioment whoh in expensive to replace
and may req. e cever.. monthe Lo be manutfacsirad shinped and reinstalled,
o8ty of aev ral hisired theiennde d {iars for replace: ent of small
richines an? nip.ay moeht e ercoutitered, an weil au comtm of several
miiilon do'inare ar raracemant of wacte heat noLlars, damaged centrifugal

LOMpreagc Ty or oiru -ty rey afiep fipioyiong cr {ire,.

Anothe:r econcr i fr- .- cive i ved Yy whut doun of large fertiiizer production

capucities 1¢ the ne:n ity tn ‘Bt fervilizers to make up for shortage of

amplo market suup. . en, Adivtiuprg Fovernment expenditures such as subsidies
are somelimes 'n.o 1 rd 1 pocpement prices 1n the world market are higher

than the local ay ‘rnre ar ket rrice wh.ch is poasibly hbased on the low egxe

factory price, he nem! Four Copeigm currency to effect purchases 1n smergency
Bituations may he paotler Bouree of ‘ogrea and [inancial difficultieog,

Whatever the re-non ¢c; r.unt “hut-«town might be, the wide variety of

Tinancial conmequen e anvay;cd 15 wurely a sufficient mrgument to make all

efforts tr onder to v hazardoas mituations 1n ammoni a/urea plantn, As
appears from the acve coniiden ationr exp~nditures of g remarkable amount
of money wili b Pul iy jueiitfied for 'mpiementing safety measuren as

supplementary safoguanis for *quipment, Bafely instrumeniation, and, of
coursne, for continuousp training of staft ut all lave!n,
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"he deveiopuzent f the ferti.izer indusiry has engaged the seriouc attenticn
of UhiLO Bince %k mgtal 1ghuent., The sipporiing activit.es of UNIDO conmiat
In backwtopping opsratictal projecin and in carrying 2ut o ertain 1mportant
#tudien and pro;n tiors of wapony wid demand of particolar valiae o

deveiopins counir.es.

the toiiowity 118t of touice rvvides exampien of IN[[{i'g operations, the
uitimate ot jectives of wnich .re the ymprovemen® of the uiiilration of the
wasting feriuiicar production cuipacitios, and asmislance in creating

new ones,

= Provision of exverts ir aunint in ROl ving any iechnical probleas
encountered 11 piant o.er atronk and maintenance;

~ National and regione. “eri.iizer merkat RUPVEYE;

- Feam:tiiity wiolres;

- Preparation cf terurr coTume tn;

- Analyeis of tenderr;

~ Estabiicrmert ot ot dowcnrtration plants;

= Asmietunce :n ine e2le tion o1 the most appropriate fesdstock and
raw mater.a.s for fert.!izer ,roduction;

= Aspistance in .he seiecticn and sevelopment of processes for the
ume of 1ndiganous nal:ral resources ¢.g, beneficiation of low grade
rock-phoaphates, poteen, ete,;

= Proposals on d.versiy.catior of products;

- ‘Trmining of personnol;

= Publications coveriu; top:.-s of ~ummon interest to ai!

developing rountries;

and, last but noi ieast.
= Lonvenirg symposiu and expert group moetings on technical,
environmental and economic iBsues,

UNIPO P e on Tecinical! (o-operation amorg Developing Countries (TCDC)

UN'DO'e work rreates a broad busis for organizing co-operation smong the
developing countriee themee.vea, ‘'his new activily follows recommendations
nade by the Second :ienaral Conference of UNIDU convened in Lima {Peru) in

Narch 1975, encouraging developins countries to provide mutual aseistance




ard trankier of exnererca o 0 L late s Y YT "cooibrren which are
1ntaresied 1 the aval jtoon o AL ceraloin aaone el other on matual
techniome arciata, ¢ are thon e abis. Lo ~furt thim imatfut co-operation
through CNla'n 6. g cnapne' e W tioning w4 A vehi e arnd an a

et ovrt,

NI e ternn L ay ancislel o8 1r pra b8l Amgaimiarie to ‘mia

To vietu .20 (N O TR wivr pavmrs ~XRies nav e guuled CONCerning

techni a' mua.ctunce to idia, tne nost ountry of thims Mesting,

ind.8 han jus® crmencaq Lo ocme NIK My Wuielan e, 4 wheuid e mentioned
here, of ourse, tha: irdin nes siready a4 we . estal) imhed ferti)izer
lndustr, te:ng ganaged N nuwh, Tuaillled wing ' and apahle operators,
ind:a'e invnlsemy L e CATFYRL anvabLasnl pvoscamme thal har ever been
initimted (n o the wned s o g e o vnateiting 4l the sane time
IE iarge nitroen ard ioeiage: "e il zey pranie = p not the initial
Stage of Sndustri e ccabine ki o, e val cour r1en rynonymous to
industrial cdeveloprent ¢oerilinc..  jmi.n .m the rr '+ adeveloping country 1n
the worid hav.iny the  wmirawe t EeL-up ldc Larpe Croui haged ammonia plants
of about (0UO MIYD capicite ey . These niane give o car avidence of
India‘'s adbition t~ resmp 4 lesdirg por.tion an vhe world fertilizer i1ndustry

despite jack of fendein v arg deent wdc® Sn wmpwte o epsential elements,

Therefore, techn: o0 wmccitame. ane o be nravided shepever raquested to
eliminate any bott.e-nackn on RioWine down the avowrn ratle of rertiliger

production and hamperi.; ef fo-tg to arhieve hagh iant out;jut,

Al present, a teas of rainien:nce ppecial ate i providing assistance te
6 fertiliser plants. 'hems UNUX: erperiv ure making recommendations oan how
10 organize maintenance apagement in the most Aafficient wny and how to

improve worxghon operationn mnd in=riant rena:r and preventive maintenance

in accordance with practices employed 1 daveloped cuuntiries,

Another expert has beon fie'ded to asni8l Engineerna india Ltd. on design
and constructior of hiik pressure piping sn the fertiliger industry and
oxperts wi!! soon he finided in the ares of rotary and reciprocating
comprempors, and partial oxidation procesnes und plenits operation.

India has participated very eftectively 1n the UNIDO/ESCAP Priority Project
on Hegional Cu-oparation among “SUAP couniries in Fertiiiser Production and
Distribution,




w——_—

India'e weil founasd pastit.on .1 the development 7 cataiyet production will
be wirengthenea ry !IN:L'!'n «smistan.s through eetadbi.shring o tegional

'

asa:yst Leoclooment Lente o Lpe ARt 0 w0 apree.

Need.enr (o ga hat s-operatsen tetwann NI and the indian ltertilizer
ird.igtry, represicntaa o, » .l ant PAI hat tasen a ypood atart thus srsuring

and enceireins ‘oviner dayeicnmant 0f gnod co-piecatiorn,

Background erjer.-n.e &t ph. oenphy of UhIIx- operstlons  in tne

fertilizer progran . .

The current ph.losophy of “Niist's wevia=w.de oceratione in the fieid of
fertilivers :s [.wed Cr cynar once r realy caired by Tield operations and
the following counexderalion::

- ‘lhe deve.cpmert 51 the ferti izey irdupiry har to be based on 1ndigenous

raw materials whicrover ava. . t.e8 thus evsur.ny fertiizer euppiles.

- Nitrogen fertilizer produs tion phould ve ectabiished wherever natural
gas 18 being fiaret arnu wanted. The non-renawnble natural resources
have to be tiliied “or providing the meot crit.cal of the three

agricultural 1nputas wh ch are: seed, water and fertil.zers,

— A fertilizer industir, has Lo e ~reated wherever a market exists taking
advantage of iow tranmvort~.1en ¢ @t. Mi i ong of ons of thie bulky
commnd1ty are be:n/ moved all around the world bvefore they reach their

final destination: The 821l through the farmere.

- Ail existing producticn .apacitier have to be fully vtilized., High

capital investmant .oets capt.ve in underutilized plunts on the one

hand and worli-wide fert:iizer shortsge cn the olther, reveal a contradictory

situation which railr for action, !wit!e-~necks need to bem identified,
finance and technical aspisinnce have 1o be made avaliable to all thome
piantr where belier utilization ~an be aitained 1n a short time by

relativelv cmal! exverditures,

~ Establishment of bulk bhiending urite has Lo be encouraged wherever there
is a captive marvat for peiatively smal! quaniitiee of specific types of
fertilizer mixtures, folluwing recommenvations made by Soil Research

{nstitutes on nutrier! requircmente, N-i-K ratioe and recommended doses,

~ Pertilizers rhould reach the farmers =t the iowest prica, The long chain
of economic factors involving povermment pr.cing pelicies subsidien and

credit facilities tns o be co-oodinated in uder to create sdequate




L8Nt VeE o Lok e oy ey 8y e Ly, amporters and producers

of raw mater g ¢ oand e i, Lrer ;-.Lor'.undn.tn, fert.iirer manutucturers
ant trade o, and ha a6 oppe e to mabs efficrant use of

fertiiizere,

- ASBur g optimur Vi co-to- 0N ralio an T unitura, production 'e one of
the QUBL MPCrtant oo et whyo o0 taen 1o he 8olved .0 many countriss in
OTOer Lo e uninate arg oo lore Lhal are "Ihely 10 da rease the farmern

interest oapp . Gt p oaf erecelent.y prow ng quantities of fertilizers.

= ihe ultipate su' ess ¢! ‘he *“Ureen Hevoiuti 2" ahouid not be desmed to
CTC MOLle v 4B the pegy Lo ndequate fert. . iger fupplies.  mprovement
of acriculiural yieiv. a vependant, ar we |, on the afficient ume of
feriilazers who ho'poin tunn the et Gf arplil ation op aclientific
priroarien and new oagrioul o e, L hrijaer.  in this field close no=

cperaiion w.lh ' 4 ‘eing masoicined by i,

= Supply and Aemand foie ants are o tor! ‘or effective p anniny, of future
develooment of tae fert.)17er tnduniry r the nat.onai, regicnal amd
gioha) Buaie, {4 bipbts s on prant cajacit . es ano production, as well as
on -onsumplion, eyporie, dacwerte and plo: ke of ferti.i.zers ire being
evaluated Ly 'W'Li' in niiaboration with other organigations e.g., MAO,
Ner d Lank, in order tc¢ provide developing ountriss with eumontiiai data
on geners  Lierds o e fertaiag p induntry snd on the regionai and

worid mar-et.

=~ Hegronal reviaws of tne regent sitaation and fature outloox of the fertilirver
induetlry and irade re one of the mesng nd »3y5 to ir!iiate co-operetion
anong the countries cnia,yed,

Tha VINLIDO/ES AF Priority Froije t gn Hepional o-npemrgtinn among ESCAP countriee
in Fertilizer Vroduction ami  ade &hould be wentioned hsre as an example of
fruitfui investigmiinn of wne tert . cizer pupply ‘demand balance of 14 Asian
countriee, thue providire u ieyr pi ture 21 netional tendencies and
delineat ing the fuiure ¢utlng: %1 bhe deveiopment of the fertilizer uwector

of the repgion as a4 whole,

The Expert Group Meeting wnich hus heen convened in connexion with thig
project in order te cuecrdinate the resulies of Lhe couniry review amd to

formulate conciurions for continued co~eperaticn haw proven (o be a valuable




tool 1o 1ritia%e reiiona lLinrang on Wi deve.opment plane. Luring
ABplementatior ¢! the projeci, “+w ivean on josfrhle ways of future

co=aperation have avo.vad,

Mxoncl bwriiiizer Proprmanes

The objectivan of the Nilx /e Ap Priveity Project on Negicnal Co-operation
anonyg ECLAP ountries 14 Faotriiger Production and Distribution can be

described triefly an tol. ows:

~ Revisw the present pituatior 1o fu.ure cutloor of the fertiiizer industry

and market fer at [esusl | yesrs i Rdvance,

-~ Draw conclusions and mure roo smmendat ionn on tachnica. ang,stance to be

provided by UN Apen.cies,

~ ALelineate poBsible ways of technicai and economic CO=Operation among

the rcountr:es.

~ Hevea, \he needs fur finance, 148 magn) .ude and timng, define present
and likely fu'l.re bhottle-necxs cn waye .eading to ample supplies of

fertilizers at vhe iuwest urice, an:
]

= Create a basis for "regiona! thinking and vrderstand 1n;-" among the
courtriee concerned which are by and larpge preoccupaed with 1mpiementation
of nationa' ['ane aii:nf 4l BAIT 8T "eacy 1n fertilizer production,

regardiens costs and efforts i1nvolved,

A simiiar programme .& le1n; .nmplemented for the Arab countries in vo-gperation
wath the industriai Leveiopment Cenire of irab tates ( IDCAS), African
ocountries wili Le coverss by : subnequent project, while the fertiliser

andustry of latin America har ecn reviewad recently by a team of EClA,
UNDP=!NLDO et FAC axpertie,
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The wide peg oo LR A - te

Tireld of ferti i~er 14 -

WERLRce Lo deve oping countries

Y W Ay overed b FNIDO'e wopk programmes,
dlovai, resiuia gn. ML

in the

PUO. 008 are beingy 'R) smenied, some of which
deserve to te gan: T RE € WURY of Lhe s

HMEOT . ance for future fertiliser
PO LIer of nemier .oy e

Viose e,

~ ithe ‘nipd interre i

PAEeEt o Ler symponine 1o e heid in The Hague
(Netnslancp: o - 0 :

T W T e Sy miamiam ga of viobal nature

follow. y the RYCELONL IMRN N Gf 1ae o, res oecand Symposium held in

.
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Leveiopment ot -y fov:s breer digtritut . on techr.iciee, Elementa of the
Programme arg;

= direct uniiicatinn of anhyriroug ammoning

- prod:act.an ang Lo of Ligpingd f'ﬁrtlll!?!‘ﬂ‘
~ uwetiing 5 !

Ctobl bemonotiation ventres fow the distribution
of liguid ferti iversg,

Development of saa:! pople My,

tiending gng hagging “aciiitiee in countries

where [scal producbion oo fa, tilivnrg Cabnol

be recommend ed under prevailing
8CONOML: conditiona Le., augn 0F lark of raw materinis, amall marketa or
lack of agricult P Crae—at o vu e,

lievelupment of Brotn Ly qag AUl dien of plow releuse nitrogen
fert:iiseres on Bpecifte e,

Aemictance in mproving ut, ! teatlond plant

“Araciiies, modernimation
and modification § -

A R B e -_‘h..v-,vn of {anaptocy and anvironmental
conmideral:ong, uiersyer requanied on an a4l Yo Lanio,

Promotior. of the ney STORTRRue 0y echng il g “Uparalion among D.'g[opl;‘
Countries as doscr teg 51 ¢

Yhe ntrndoon g thie papep,
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SUGGESTIONS PR FUTUNE ACT'ON

Te UNIDC programmes on tachnical assistance to the fertilizer industry
wrll have to ‘ortimie BAking efforts ‘c stress on safet- aBpects n the
dee1in and o) ution of wan. ha Ppla.8. Utaer processas eup.oyed in this
large industr.al sectir 1hould be covered by migilar soetlings or

includew 2o (b pdty wOTid--v1ds development &ltivitieas, Technical aasistance
on prevent:on .f piant raiiures and accidents 17 urea, nitric acid and
ARLIONIWE rnityate plarte, as wel! g ar Buiphur: and phosphori.c acid

plants deserver due ttent ~n 1n orde. to raprove the =bility of developing

countries to uttain itgh or-s . ream factors whi e oysrating their plunts.

2. Developing couniries sho.!d be encouraged to emtabiish natienal or
regionai .entres for standurd:zation of regulations and rules on safety

in the chemical indusiry. The centres gbou!d assume ine role of informstion
centirss on standards Leing adopted in deveinped ~ountries,

3e There 18 a need for catabl ishing naticnal or regional institutions
(nowion) which would provide specialized testing facilities on request,
Highly qualified staff will have to be empioyed to function as service-
technicians who will be expected to carry out in plant test by non-
destructive nethods, Thes: institutions should be squipped with aodern
instruments and should render sérvices to neighbouring countries where
tha chemical ndustry ir too small to set-up their own i.ell equipped
service units,

4. While contracting purchase of plants and equipment provisions should
be aade to include detailed information on teeting procedures and supplies
of the relevant instruasents in the contracts and of course standards,

5 Human factors which @1ght pe made responsible for failures ocourring
Bore frequently in the chemical industry of certain countries need to be
studied. These studies should reveal what organisational measures have
to te undertaken to improve technical accident prevention,









