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INTRODUCTION 

safety   in design ajid operation of ammona plants  it not an  isolated 

issue aa far %o baft oi^r&tion o** tn-  chftiicai   industry it concerned in 

panerai.    Safety prob.mo wire.h strict   in modem  large scale ammonia 

plants are coouoon wit« those   in urea and petrochemical  plants  and in 

«any other industrial  chemical   processing units, where: 

- fuel oil, naphtha or natural  and similar industrial 
gassa are processed; 

- hydrogen   is produced and  processed; 

- high pressure equipment    s used; 

- varions types of cor»onion occur; 

- single train unite of  large capacity   m  terme of output 
are operated; 

- large machine^ and equipment of larpe volume is maintained. 

Ths impact, however, of accidents  in large ammonia plants on the national 

economy, particularly 10 developing countries   is significantly different 

fro« difficulties caused by failures of other chemical plants. 

As ammonia is ths crucial   taeic  raw material  for subsequent processing to 

produce nitrogen fertilizers any interruption  in ausonia supplies make a 

disturbance in the uteady flow of fertilizers so urgently needed in 

agriculture in most developing countries.    Thus ammonia has become a 

product of much greater importance than any other chemical  product.    The 

necessity of making up the shortage i.n local supplies of fertilisers would 

cause severe imbalances of payments in some of the countries, where there 

.-re only limited financial  reserves available to fill the gap in market 

supplies by imports in case of an unexpected shut down of a largo ammonia 

production unit and its downstream fertiliser plants.    No    further comment 

will be needed here to visualise how the national economy is adversely 

effected in the case that fertilisers cannot be made available to farmers 

at low prices and at the right tine.   To what extent the market supply is 

disturbed by outage of an ammonia /urea complex of approx. 500,000 IfTPY of 
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SAFfcTY PWiULBIt Ol   Tili.  KfcrtTlLJl.Kw IM]/;: .Ri 

The twifiir of know-now 

induatnul  devmorminnt   u,   i na ; nniuiy   nr.kod yith mutuai   transferor 

experience g».n?d  by  ».. lentinta,  eng< netti,,   techii,• lana  and wcmere  In 

th*  Industri*, med wortd durin*  Ih* i.    iife-io.;g pract.ce whi ;h has  lead 

te   U.e  present «tatua of   royaern  technology  ftnd of exp«rien<:e gained by 

developing covntriee during  thoir own   industrial  development.    The 

chemical   xnduetr¿   i« a »e> tor wnar*  technology ìa (.lonely  connected with 

«afety  aspect« and  ai^v  "knoi. how  nti   technique being applved  i» incon- 

ceivable without Haul fcaneous conuderation of how to aaaure taf« oparat ion« 

and  to protact people amaina t h« tard a   involved,     ft  is quit« obvious that 

a certain kind of hasarda arc inherent and distinct faaturaa of appliad 

chaaical  technology.    The largar th« »cala of chemical planta th« largar 

tha danger, and,  in reauit of  tías fart - there is a growing responsibility 
to cop« with. 

Tranafar of technology  from developed  to developing countries la expanding 

rapidly.    Hew nÄht haa uerr, thrown on   the moral  and physical asprcta and 

engineer« are facing these obligation» during implementation of projecte in 

developing countries,     lioth,  th« engineers from a developed country and 

hie colleague in a country where, ma¿   uef   the factory   m  the first larga 

»oale  industrial unit  that has ever been constructed  there,  are well aware 

of their responeibiJ , ty anri of  the •p  ¡.o be undged  in order to ensure 

safe operatic- of tho chemical  plant,     'thip gap m some' laaa due to lack of 

technical  baexground,  sometime« it may  be a prob i em of mentality    of 

newcoaars f.o work for the firct time  in  industry.    All  the probleaa 

encountered, however, have to be reived, otherwise the expected «ucceee of 

the project would co»t   too auch in term« of financial and material  loeeee. 

While modem technology   te readily avaiiaMe to developing countrie«,  ita 

application implies new liabilities, which are to SOM extent different 

fro« those e> countered  in developed countries.    A wide acope of technical 

issues, which soaetines seca not to be fully recognised aa a natter of 

pria«  laportance will have to be covered  by a revised approach to safety  in 

design and operation of fertilizar planta in developing countriee.    It ia 

hoped  that the tíympopiuiu will develop new ideas on soae of the crucial 

i asnee how to design,  conetruct and equip fertiliser plant» for safe 

operations, how to metru.t and supervise operators and how to organise 

maintenance In order  to avoid failures during re-start of plants. 



-'   :-;wi(ti-,^   tz-4i.-,mer uf technology  and 

•••¡'¿••tr   ,t   tne   -heai.-a«.   ifuiuetry nave 

'   '   ' " '   Qt    l tr     'cr.r. .üU finest,   or 

'•">:;.n.OH.   Half   j»i.    :,-,*'     .-  f-.».-       ,      r,,,( 

••-    • -«...   a,   pj6Uu, • ion     n aevelopjhir i-ountne« 

• ~or. áCFien défi •'!•>'•     «-*    n-      .-..     • . 
<••   .*-.,  ta  .v. ...t  .n (.¡. oth^r  awiddbie Natter*.     Their 

— .o,-c,    --Wi*.   ...  uruc.-t.*.,.,   ,h,   t„K  t,   „.^   ^„^   ^^ 

-rarisfer of cipe» . c -;- p     r   .  . <v   r,. ..   ,. 
P '•"   fla   '  w-uior...      ,•„.  fim.uer industry 

ei.uu, ...     ,.,,-,n,H un.»  urea  ri*,.:, previde  a  :on* 
-*tt c:   cast- i.  Glories wh.   h  . a-    u«   .AKei a*       r--,   «,  «• 

.anen aa  «   &;*.*.-lB  for diecue.iona, 
oonciu^on. a,«.   ^^  ,,..„,.„.     .._ ^     t   MU   to  |e  aifficu;t  to 

-.r.á  a ditt.ni   .nrver   to   c ,e   JJe,t,.:    ,.a,   hat   lo  be ^   tf)   bp 

•K    -.   «v,,. ..  dev    ,pec   ;eeniicloft   ^d  the lack 

*•    -    llf'   -1'   Ka..pr¡  ir rtevrìcpin^ 
countries, ¿.r^v  i-eooa.aer.da;..« -   c»i»jr -u^i»  .,   »„«. 

i.f -t*4.>    r,   tne  ..c.irse of the Meet in«- n>av 

,.     , "*•       t,e  -,r^" '«'l-t.c, cf bHfe^  probi.» m 

.."chM.al  and t.   ierii ; 
lz£*. 

Ae re/traras oaf t V     l Ti *•      il « : Ti 3 neu   try r;o ontircid ^ference betwea 
cevelopeo anri  ueveUp;^   .^.M, iC8   t„   u, rip  . 

— ,  a neeu  :or upp.ÏJW J,1-,r|liUW ^^   ^ 

execution of   pre   "^í.      .   .,,-  . f.«V"i- 
..„        ,      . ' -•"  '•"•'•'•'•""•«•• «to.   .„ d.».lop,ní oountri«. 
—Ï tu .r, .„*,.  lr„iB ,„„._M)t   :|_ (|eaien oi   ^^ ^^^ ^ ^ 

«.   .i-n. or lh. „,„, „ lm^.íU. f,r> „w> a leaue>j 

I»«.»... of to^c     .ttu,.t .,.,   «E„.„e „  „^ perB„niiiil   in 

v-^U».    *„ „,io..„„ ,,,   L, lM„M b, „on.f,„e(>roof „,,„,„, of 

ZZ»l   """"ns c"""l'° "• '" "ol ww foilo-d •' »—•«^ aonon  íe bemp n^giet ted. 

ev. o        Md dev.lopinK wonai   6ie.ifiiuv _t  c_^ wi 



in»truKPtat¡on,  saint;,   devisen,   a,^  »,,tf<.ty  design  'cdee.     The^sfore, 

Appropriât*  and   ^me,,,   w^nuf*»   ..-' n-tow1 m!t e  u.triar   .m^ »»mentation of projet« 

have  to D*»  Bearvi   bj,  -or tra.- tr.rF.     ;„ , affi a  ¿harp  a'ready  som*  locai 

experience  «¿iste  t\   >  ad/an^e  '•¡ali   v..  >•«  tay-n oí   ìr.rorraetion «iven by  the 

futur« piant  man vomiin :.  ,<.nn o per; ton.  w' o  h-tv«!  t>,  be consj.ted  at  a wary 

•arly a'.agc   oî  dei .-;n and  -•.»- r>r?tr., .f:   n ci*  ..:,*  hi<m'..»,. 

Although,   it  may  scur.J  •jrdi/e'y   -.hat  oí-.iern   :arw st.aJe plantu can b« 

designed  m  a way   rerj tm^  in   iow«.- n^fet^   ei.-mdarde than would  be applied 

in the supplier'h   i nduu t--. ,tj t *-d    ou-,t,:,-,   ;t seem*  to be frequent contractor'» 

pra< tic« to  max« «nvaip   ¡n equipment  contii  at  the wrong piece,     Th« IACK of 

local  standard« *n<J re^ . étions wirrt  '.« ^«apou*u le for auch approach in 

eoa* citi«i  whU«  in oth*rs  tr.*   .ar;k  cf exprnenn of the  investor's staff, 

whose knowledge  in   made.;..at*   to  cnaceiit or  how    he p.ant has  to  be designad 

to warrsnt   long ' ífe and  safety after   itr cnmmiBsioinMg, could be thought of 

an  a reason   for low safety btandardj  ¿tad  poor <v ul >.t¿ of th* new equipsmnt. 

Aspects of «oral   and phyei'a'   respo;uu b u ; %,,   <?ho»d,   therefor«,  b* regarded 

as a factor  that need«  to be fiiscnuaed a;id evaluated along with technical 

issues before decisonn  an   fuip wade or ejection of engineering fir**, 

contractor« and equipment suppliers. 

üevelopaent  of deeifln for «afe plant operations  in countries lacking 

industrial  experience cannot  be deemed   »o Le   th" sols responsibility of 

licensors and contractor   ir, developed countries,     rtapid  industrial 

development of the developing countries cai le for establishment of its own 

institution*   to look »i t<:r improving at'otj  etandardt; and  techniques.    There 

is a disti.tnt need  for having a know] edgeabte staff within the countries or 

at least in  the region assigned   to function   like well known institution»  in 

ths develop«*! world which *rc  involved  m eafetj aspects m supervisory, 

•dvieory and   legibiativs capacity eince aiaoat a .century. 

In some caaea, where countnee have already reached a certain level of 

expérience scientific institution« would buve  to undertake the ta*k of co- 

operation with corresponding institutions  ir. other countries m ordtr to 

ensure development of local etandardo, adaptation of external standards to 

lcoal conditions and  to provi.'le advice,  to  industrien ma official bodies on 

effective and economic Bafety naeaauiee to be observed. 

The sans applies to  testing facilities which are not available  in most 

developing countries and  in some of them,  it  IB unlikely  that purchass of 

a oomplete set as  rotp.ired  far lectin;* of equipment,  corrosion, welding 
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structure    »•   f- ,fl,s   '•'•   '-he , ,,.,   » IM' •'•    reqi..^;,     u i-ouMr,...   lnd     t 

^por.lt;if f(,„  ,.      , M( Vt""^ rf „lhlr  .    . P«t failure 

*«t-hi10ioA-y      ,, ",'"  ?ryir^  tornio- ^^ f*rt«iiBer 
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••f«V «n^. 'nn*'-^». of  thBl., «'t^ud. of Workftri v  ««pectu 0f  th„,,   . - ee/'onm b. i iti»»  -.1   A 
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Plant  aafe;.y   mpt.n.n-nu«. :-.   ,*  «  «„ir-y     ,,.w  f,rl(-   In   tr.e rte-,,gr 0l-  and 

in  equ^pin,-   -h^,,.    lirt,;,^  .,  * H,-;   .-.   iDa,^   those   "fa:!   proof   to  a 

degree ju*tii,nbJ*  .,.y   tl., . 0i,;.po1MB*  wtMM  rmahni,  of operator» and 

labour coiU  on   t»*  «re  h,1Iirt   i/il   me   .OK.   ;n<<   re; ^ililj   of safety 

instrumentation on   the othrr.      !t   ,»  «vider..,   :,o«cv.-r,   tm->.  no   ,deaJ 

solution  »m   r,.   ,-nir.i!   ev*r.   , r.   :,tur,   bo.;„lif  th<   hll!Tie:)   fartor ^Mnol  fa# 

eliainated   rrcra  thee« aifin'auoi^, 

it  b.coaer,   therefor«,     .••,. ,„.   t.    t-wnr,    ,..d  ct,oy   tb*   '«,.to^   in  onerai. 

While devale«.: ng countries  «re       ^ dered,   ,t  seem«   U,   0*  n.ynnd  vty  doubt 

that another diaanaio.  r.«  to  ,.,   ulrtw   ;„ ail   the w-.i :   known h,rnun  safety 

aspects and  appro« ne«  en,-cuntered   ir,   the  industrial   ^-a.tice of the 
developed  '•our, trie». 

Adopting tn«  ¿«test  aoh evea>eritB  of  th-   . w. :C«;.fia, : zed  oo,ntn«i  for 

utilisation   in  a deve^pi,., ^untrjf   i8  «   venture entaair.g as much eucoees 

as can be emboan  by   .hose who undertake   trie task.     ,heir «iilmgnees to 

underatand  »p.df ,     ait...Uicns  er,-ou.n^re.t   m d.,e.upin,T countnaa only, 

and  thair coracicuaneos of  terhnica,   and  social  ^LUOP«  prevailing  m 

•ach particular country   .* of   ,,r;ne   importance for a «u^oeasful etart-up 

and operation of plant,..     [„ „.any   ,«•«„   there   •>* a'moet  no  reliable technical 

background and   the avenene« of  the techn; •;&; staff is baaed on  mter- 

national  short tarn feilowehii* and *uppiiera«  training .ouraea which are by 

and  large fait   to be  inadequate   in  term« of duration ant) eu>pe.    A  large 

nuaber of operator« will   hav*  tne only  «ocul   and educational   background as 

dafined by the  tara "fi;<«t «antrat 10» from peasant-.    DifTarent, more 

detailed and  through training met)., <B have to ba applied   m order to achiava 

raeulte approaching «taniard   levéis «e being attained  m developed countriaa. 

Tha above observation», are,  of course,  not applicane to countries who have 

long expérience even   in the developinp world. 

Theae significant conditions have to be kept   m mind  by participants of tha 

development procesa  taxing placa during the eetabl lohaent of ne* piante or 

operation of up-to-date ;ar«e scale, units,  particularly in countries where 

the new factory  being built  is the first on« and the operated plant ia the 

only existing larger industrial  unit.    There are only few examples known 

where in a developing country full success haß been reached    ,e.  fulfillment 

of three basic element* nertmant to expected  tachno-aoonomic effects of 
newly constructed plantes 
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FINANCIAL iWuuï, 

Even a briol' ehut dovn "i u ! irr* B'ulf- u.npie tra<n am«onia/urea complex 

can be eenoue . n terms of lost pro^ in.top, iuu; trof.lr uno expend¡tures 

pertaining to  the  fired    oat ''cisionen'.   ;n  th* pronict, jn coat calruiationst 

The following eiiWp'e   .¡(-irl.y   indfat-ep  the r^-mtude cf  iutsues which will 

occur   if   a plan'.   i«   r.nt, operative  owm//  to  a mi.'or eq . ipraent  failure. 

The calcul at lune have bee- b&a*d  on cu»t irrptmr u av   fo   JOWD; 

- Financial   and «ater*a!   lonnen  are rei erred  to  the  r'Lna'   marketable product' 

of the compi ex   ¡.e.  urea becau«e an a<v:ide-l   in eitner the ammonia or 

urta plant will  ca;-H« brea*:iowr of th*  urea prcdu •.: t ¡on.     it   va obvious 

that no provieions  are bemp marti»  in anmoni^/urea complexée to store 

large fuantities of unuaoma in '-««e oí  outage of *,.he uvea plant.    The 

subsequent lack of carton dioxide which i annot he stored in an economo 

way in äquivalent quantities,  would not  perait  processing of  previously 

stored anhydrous amnonia. 

- Capital  coste are based on appraisal» of  inventaient being presently 

undertaken for setting up plante of a aaily capacity between 92'; and 

1000 HTPD of aaaonia and the  oqu;valent uren production of 10QÜ to 

1725 MTpr. 

- Th« plants are operated at an average rate of 90 percent of their 

design capacities, 
of 

- ás a comparable basis for asseusnient/l ossee the year lyâQ is taken into 

consideration on when these pLantn will  be in operation for one or 

tot   years.    The rate of depreciation h«u> been estimated,    -oste involved 

aro coap&rablo with relevant coat componert« of new plants during the 

first ftva years of operation. 

•   The shut-down period is 30 daye. 

- Capital   investment costs are between 190 and 2SO million doll are.    Tht 

forecasted urea Market price will not be lower than 137-155 dollars par 

ton by 1980. 

- Th* nia production is baaad on low cost local resources of natural gas* 
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lot i, !       ;!,; 'U.m. Jíj do l I ar« par aonth 

Ih.   I.rf.nt  ,r...Po,nîl»  m   the   r.«rw     ,.,.t     al^.nr   ;.  d*pr.<.i.t,on 

(avérât     <C   ->,r• ,„t  of  »„„   t.,ta     , ^   tlcn lP„t)f   t„.   i0(f--t „^ 

to   labour   i.t   p?ir,»nt  ¡>r..v', 

Th.r.for.,   : i  ran  i,   ,on- ud-.;   that    ^   t.n Oh.,t-do*n of plant, will 

aff,ct B.ir.,.v   tho W:Il^,ur«rc  r-.-an^   ..tu.t.on and obligo».. 

IX  .houl.l   no  I-M   4r   n  vi,   ,ow«v,r,   -h*,    r.p.tir  ,0.lt.   involv#d   CM t# 

»u':h n^h.r d.P..*|,n, on .hai  M.u.   th.  priB# ,„,„, or th.  pl„|t  ^^ 

lf i.  le:.*th,   .ht.1 .íown   „•    on.-a.rPd,   ...  ,on«  ca...   it   „ouid   b. due   to 

bf,Mo.« or th, (1(, .,f^lt, ,,,.ltÄ,.nt „,..„ ,„ exp.n8i¥. t0 „^ 

*nd **v  r.q,   ,•*  „ver.   «nth.   i«   b. !flR(<u((V,Jrwi  ahlop#d  ^   ^„„^^ 

-0.tü   Of   ..«   r.I    h.^rH   th,,,,^.  d    iUr.   ,„,,   replac.; 8nt   of  BOAU 

•«!.:„.. .-^   nipi „ „.^  t,e  .r,.0u|(l.r^f   af¡ wfi|i  ft(j c<>-ta of Mvtrai 

mul.on do« la,-.   • ,-.r   .«rVv^t of  ^,tt.  h.„t noU^r«,   d«,«ad  c,ntrifuf.l 

^»prftBBcr.i r,r  ctru••••T«I, aUer aplPHíon.  or dr.. 

Another .,„riC,u:  f_„.   ,,jVt,ìved  ^,  ^ fc  ^ <f  ^  ^^ ^^^ 

epacü,..  le  th. H^U,  v   1B„:rt  f.PilílMt1l t0 Bake up for ihorta-t of 

•»Pin «rket  sU,p;.t„.     .dl.t,^   ^„».„t exp.ndxtur«. such « .ub.idi.. 
ar. 8o».t„*.   .*,„ ,,„,   If  ,„,,,„.„,   ppl,.w U1 lh(i worid BarkBt ^ hifh#r 

than  th.   locai   „ ,PH#>. „;ft;^t  ppl,:(|  wh^  ^ ^^  ^ ^  ^  ^ ^ 

factory pn...     TS, nP%!  ,or  ,,rBl^, cljj.Mm.y ^ Äff-rt ^^^^  ^ ^ 

situation« ma,   be ,,ot!,;. BO!ir<< of   ÌOBmmm m, riwoUl  difficu,tiPtâ 

What.v.r the re,t,on vrt   r.wt ,hut..,o.,n Mi<ht b.,  th, «id, vart.ty of 
•financial «o„^u.„..f..  ,nvatl,d ia „^ ft ^^^j ^^^ ^ ^ tfi 

•fforte ir. o^er to ,tVÍ,w] h,,,rdotr. Bit„.tíon. u, a^ni^uraa plant«.    A. 

app.arB flWB the .-«ve coì:i,i,i„.tionr «p.ral.ture. of a re^rkabi. a-ount 

Cf Mn4r  w,U  b.  full^v   j„,U,W  for   Lpi^nti^ anfet.y  «*„. M 

.upPl.«.ntary .afgani, far ^1pm.nt, «afet.y .„.tru-nt.tion, and,  of 
cour..,  lor ooBtinuouP t^mm« of staff  al .n   iave!R. 



•Ifiifcû'S AC'lUilit^   IH   ;}<>., H.|..:.;/M  ;.fci.!V'K 

Generi! 

'Ine d»«/«iojusort i<f  th*  fertiger   industry  na* engaged  the serioue  attention 

of  îïNiW» «i:u:r   ; i*  «i8t.it,  ishn.er.t.     Th« nupportin^ activities  of UNiW) constat 

in bancs topping opérât it>?f»l   projs<~in  Rnd   :n marnine out . ertair.   Jdportant 

studies  and   projn   tio.-i, of  I'JHUV  uid  demand of particular  vai is  to 

devniopin*- countries. 

i'h« fol ¡own.*  list of  touif-K  pn-videa  example»» of   iNIWi's operation«,  the 

mtiajite otjeiti/eft of vur|. ,,r«  th*   mprovemen'. of the utilisation of the 

existing  ferii wzar pro.ituHio,-.    r;i,-<Ä,< • t íes,  and  -mentane«  in creatin« 
new one«. 

-    Prov.oion of exuertu   t '•  uiini.u   m  BOivmp anv   lerhrura!   piobleis» 

encountered   ji  r : ;.nt o^i l'.-nn»;   and maintenance; 

- National   and  r^.w»,,   i>rWi:zer raftncot Purvey«; 

K«a»;fi: itv   h t.'ill er; 

- Preparation of   tinufr oo^iowi.t«; 

- Analysis of tenrfei'; 

- Ëstabi ithtMrt  o'   p- , ot d«winnu trat ion  pJantn; 

- Aanistan'-e  :n ;••>« s«le  t ion 01   the moat appropriât« feedstock and 

raw aatar'.aifl for fft«.'t*er i^oductionj 

- Assistami   in   .h« nntect i--:i and development of processes for tb« 

us« of lndipanouh natural   resources t.g.  bénéficiât ion of low grada 

rocK-phoephaten,   potwKfi,   «ite; 

- Proposal» on d . 'crut! ,e aU-.ir  of products; 

- Training of personnelj 

- Publication!! coverui,; top.<:s of    oaaon interest to all 

a«v«lopin« noun tries; 

•no« last but not.   least: 

- convening symposia and expert ¿(roup «oetings on technical, 

environmental  and economic  issuas. 

UNIpO Programas on Technical  (.o-operation among Developing Countries (T(4>C) 

UNJIiO's work creates a broad basis for organizing co-operation soon« the 

developing countries theaeelvea.    This new activity follow» recommandation« 

mude by the Second   ieneral  Confarsne« of UNIDO convened in Lima (Peru)  in 

March 1975t •ncouraging developing countries to provide mutual  assistance 



and   tmiii.rc!   r,n«. .,,-»   -,   (t   UUt*,*     ,,*;«•.      ' r . ,tr < „M  wh >< h  ara 

i.teri-H^      ,  tf„   -v:1.it.,.., ,       ¡,B.  l,.-l,.,„H   ,t3t>np ,.,,, oth#r on ^^ 

te.hm^   «.-.UHU,.   ,   „r,.   th,„  -.„M,,   to  ,Urt   O.. *   jn-.tfiü   <:o-op.r»Uon 

thr«v,Äh  .-MlA.-n  r:«;-.   :..   .'„„»ma'.     UTI.O,,^  **   «  van,   „ ar.d  M  a 

:«t ;.yr t . 

"K'r^'»  i^LL:*L-ä»ilL'il-'Ai «  ir fra t :   « ;     A« » i « t or ; e _to_gdi». 

in  vi.ua     rr  .'V.,.«"*  „,..„   t^ri .   •xaapi„  „^   ._.  „yum --on^rninjt 

t.chm  a"   BH.,it,t.4n.-e  to   Yd .a,   me  aunt    o.,ntry   of  tl i. ftt'tin«. 

¡nd.a t»n   .H,et  ..c«n,«-v9ii   ti,  ,.„     ,;:„ ,„  Wlll|un.ti      a M|ttMid   ,# -MUM- 

here,   of    ouro«,   th.;   ¡v.tíia ,,„fc  * ¡ r»ad...   a *«, • ,   **tat! mhtd  <>rti) i**r 

indu.tr,   Um» nM.p.d  ^   ,iifh,     .,>,; Wi*:  „tal"   ami   -.pabla op.rator.. 
inf,lfc'r;   '"•i'•**"•     '•   •'•'•   .^•,.!   .nv-u.^u  ,^^.,M  thai ha* .v.r baan 
m.H.t«!    ;n   ;h,   ,or'.i     r   -.   ,  -.,,   ••.,,,.   .    •„„. ..r,.it in, al   th.  .„.   tlB# 

1»   ¿ar*«  n:trot;.r.   a..rt   Jc:,„    .".   t, 1 . ,.„.   fI|..,ritl.   .   .r  mi   t„#   lfntiaJ 

' ikl    '  ••^'••'    >    "i   »• Bt   'ouriTiB!;  »ynonymou.  to 
industrial   ci.vai operant  i'• er-il ;•>-. •        ¡„.t >   i *«.   , .        ^-     . ' cri '' -     lwl1* "  th« ''  '  o«v*!opinff country in 
tha Mriri hav^ th. ...,1IW  f   „t-..u  .wc   ,irr*   —i   M aaaonia plant. 

of .bout !uoo imi, ,nn,-,v -,  ,.    :>,,„, PI1W ,1V.      ^ SV)di>ncft of 

Indi«', a-bitior,   t^ r^h «  l^m^ no«; won i,   ^ wr]«J fartnia.r indu.try 

dsapit. UO   of  ra^to-,   «-a «i.,encu,, -,„   t(n(.,.f,   fo    .„.„tial   eUMAt,,   ' 

Therefore, Whn. . ... tar,,!»,,, v;, l(. h„ :,PllVirtmi ,h..Pever requ#8t,d to 

tliainat. »ny bottl^ntr ,.„ H,,.,,, <0„ th, „*,„„, ral, „f rHr%lUw 

production twd  h*mpmrr¡r »fío^n   to ar.h,„ve »ugt.   ,,iaIit out^t. 

At pr^iMt,  a  t«w of -i «a^t.njo.c BWa.|.,tl   i4l  p^vidxn« «.i.tanc. to 
6 frt,liW plwts.    .,.„„„ lJNüxí ftTpertu ^ ^^ r.rommtnáikUoRm on how 

to orfani« »ainfnan.e ^^„ent   in tn« mo^t »ffiMwt n^ and ho» to 

laprov KorR.hon oprition» and   xn-ri«it r^.a.r  and  prevntiv «aintenono. 

tn accordane« „uh  practmas •mpio.yr.d  „, developed  ocuntri«». 

Another BK,>.rt h»  b.«. tie'd.d  to M.i.t Bngm«««. india Ltd. on d^lgn 

and oon.truoti.or. of h..(* pro.ai.r. pxpm« Jlt th. f.rt,hMr indu.try and 

.«otri» »n  aoon ha  f.oided   n,  th, ar». of t^tary   and  reciprocati** 

(NMprMMn,  and partial ..uUuon Prof;*Ba.B «„d  pi^t. operation. 

India ha. parti vP&t«i «8ry .fiectiv.]^ ln the UHIfiu/ttuAP Priority Project 

on Hagional <:o-onaration a»on« SSUP country m F.rtiUw Production «d 
Distribution. 



índia't.  weil   í'oiiUflftJ  ¡Liai i ;yr.   4n  the development iT cataiyt't  production will 

t>« «trervrtheMed   r-y  'iN'i/Mn «semtan*.'   thco-.i^h  eetabí t»hm# H Nacional 

. ata^yst   úf •-' o rmr n'.   •,«¡.t-     :''   '.!,«"   "       An-i    i"11   il   ¿erre. 

Needie»* t< Ba;- ..nal . i- opernt ¡f..n tietwe*n 'T N ID* antí the ;mJian Fertiliser 

industry, r«F're».fni<Hi .J , • J a/v J'AI hai ti/an a ^-uod Btai t thua arsuring 

and  «neo arti»*ir*   ' vlnT il«vai <• M««tnt of ^f<d  eo-ojeratior., 

Background  erbari »njr  a. t.  ni.._^>£pjjn¿ "f i'MJ«' operation«    in   tria 

fart il 1¿T progran. • • . 

The current philosophy  of ' • N ¿ i K ' * «-• Kfrlü-w.-Jf  u: er*t imb  in  the  field of 

fertiliser«  IB   i'-iueu cr  crr.*" .'T.cf /. i *euly paired by  field  operation« and 

the following r.^neidorat ion  : 

- The dovei <p:aprt Oí   the  farti   i?.«?   irri.ic.ry  hai.  to ba Dati ad  on indigenous 

raw mutui ¡nit   wli&i »ver  nv»   ..-it le   thut»  ínur.n/í Orti'izsr  e.ippiieB. 

- Nitrogari fertili7«r proda- tion unould  t*  et tab i lahea  *herever natural 

gas  xa  b«nife  fi arad aria wanted.    The non- renewable naturai  resource» 

hav»  to be vtilr¿ed ror rrovidinr the wn\  :..nt-c-al  of  tha  three 

agricultural   mputo wt. <h are:    need, water a/id fertili aere. 

- A fertiliser induetr.,   ha«  t« 'a '-reatad wherever a market exista taking 

advantage of  low trannoortf.tion c  at.    Mi : i  ons of    ona of thie bulky 

comrandity ara beinr moved ali around tha world before they  reach    their 

linai  danti nati or;:     The a-nl   through  the  f amare. 

- Ail   exi»tm<r production   .apa«, i tier,  have to  be <\iUy utilized.    High 

capital  investment oOGtn captiva in underutiiifccd plant» on tha on» 

hand and worll-wide fsriuitur «uorias^e vn the other,  reveal a contradictory 

situation which cai lr>  l'or action.     ìtottle-nacKt. need   to  b<î  identified, 

finance and  technical  aßuif»tance hive to  be made available to all  tho»» 

pianti« whe-r*» batí.»*!   ;it> I j.¡íitiun    an be attained in a bhort tiee by 

relatively tmal *  expenditures. 

- E»tabl i ahmen t of bulk h i end ITI.» unta ha«   to b« pncoui'aged wherever th»r»¡ 

ia a captive marcel  lor relatively »mall .-ruant itiar. of »pacific type» of 

fertilizer mixtures,   fcihwin*; recommençationn made by  Soil  Rabeare h 

Instituten on nutriera roquiremarte,  N-P-K ratios and recommended dose«. 

- Fertilizer» chouid  reach  the farm«rf¡ :u  the  ¡oweet price.    The long chain 

of econome factor*  ir.volvinf government pr...•ir\$ peliciea, »ubaidiea ani 

credit facilities ha» to bt- co-Ot'dinatad   in ociar to create adäquat» 



oí   ran luterà i<  .w„i   •*....,     ,B1   .air^iMr»,   f >rt i i iMr «anular-tu r.r. 
-act   trade,.,   *m<   • In   - ,     ,.,   .,.,.    ,. „ „,,Pl tr„   lp  „^ „ .fflriw|t ug# Qf 

feri i] i *are. 

- A.euri..*: o(,umur,   vu   ..-to-   oe;  ritio  ,n VTMUI,«.   |.rod.irtion  •• on» of 

the  Boat    ^Plnr.:   ;.,-,;    *,r^   wh ,   „  -.„„   l(,   ,,„   BoJifml   _ „  ^  c„imtrl„   in 

oroer  to M^n„te  «v   « ,,-,•,..,.:   -.hat «...  MK-I.V   to ,i.  HM». the fan»«. 

int.reat   . :•  alr...    ,t.   r  -1(     ,.„„ -«tanto   *row  n* quutiti.aol   f.rtllia.r«. 

- ¡he »M.-aate au,    ««„ c!    .h,  »;;rr.er  ¡«evoluta,"  «houirt   not  ba d.<ta«d  to 

'•ry uni^.v   lB   th,  re*,;   t  :.   nrleq^u«  ,>„.;,,.,   B.,ppl ieB.     ;BnroVMIent 

of apicultura!   .w.i...    ,.i uependant,  „ *,   ! ,   0n   th.  affu-iMt u.a of 

f>-t;:li(.ri- *"u h 'I, n tu-, th- r«„;i uf «Lp)l „Uori 0|1 „.iontiflc 

ir-r.ir.Bp and n»v **»-,. «^ r,. t«-hrj-fü.r. in this field cloae ro- 

cpara Won w  th   <•'     4i   '•,.!„,, **, r,t., 1;,ad  by JUR. 

- S^-piy  ano  rt^nd   lci„ fcKUi are  , ter.!   <'o,  ,rf>< tiv,  p MBln|> Qf. j^^ 

devalo^t of  »,. frvt. J izftr  inrfmury   ir  th. n.wonai,   ramenai  and 

Kioba>   a.uie.    .;wUPti •« on pJftrlt ca,,a.:iU.. an-,   proriu-tion, M w.ll   M 

on    on.ur.pl.on,   e*porw.,   -..„^rt«, «Kl rt„: kh 0I   firtl,.»«»  ire b.ing 

•valuaUd  by  'iw-jx-  Jn    elaboration with other owuMtion. a.«.  F*0, 

Word  W,   ir, oHer  to   „r,V1da dev.Jopm*   .ountna. w.th ...«nU.l data 

on **n.r«     t,end«   ,,.  • „,  ferina r indu.tiy  and  on   th« ragionai and 
wurirt mar'et. 

-    Mrxmal   revena «f  U*     r*8*nt  «ufwt.on and   futur« outioo* of tha ftrtiliMr 

ind-.try   and   ...rade ,-»  on. of   th. «ean.  ,:,,«  WWB   to   lr!UaU COH)pwtion 

among th. '.iiiintM*« • rif.o.-i.nd. 

Th. UHiW/K :AT Pr.oritv j.r«j„ t en H^ional  •o-oP„rat,on «»on« EtíUAP country 

xn ».rtil^er »Todu.-t :o,,  ar,i     :^e .houl,. ba «,ilOMi h.r. M an ^xrnpi. of 

fruitful   invo.tiff.t.o, of   ,h,  f.rt, u,ar aupplj,./d«i,«nd   balani of 14 4.1M 

oountnae,   thu. ^nv.drr,  a  ,iM,  pl. i.IM 1f nBi(i0fml   Untl9nci„ ^ 

d«llnMtin4r  th.  futur« cu>.i,o,   ,.,   th. dw,op«.nt  of the f.rtm,.r ..ctor 
of th. ri*?, ion a« a whole. 

Th« fctpart arou,, «..tin« wnu-h hna b..n convene m connexion «iti, thi« 

proj.,t in „rd.r to .;o-cnixn«t. th. r«,«lt. of the country »n« and to 

fomulat. con.lu^or«,  for ,,ontin«ort co-option ha«  prov.n to b. . v^^i. 



I - 

tool   to  u.itia*,«   rc*-i,Jna     W^i-m^  or     u i. i  i   û«w, npnen t   piane.    lAirin* 

lapleaenihUor oí   the  projet i,   -< «  nie«, un i-ofcri-U« wayti  or future 

co-operation h«v*  evo.v*d. 

UNiDQ Regional  >orumir Prcin-aaptü 

Th« obj.ctivew cr   th*  :.:N;I//hS'.A»' Fri.jnty Project on  R«*j«««l Oo-op«ratiofi 

aaon« fiSUP    ountn»*   IM Fe.-M ; , für Pmdu.-ticn and pietribution can be 

described briefly  ms<.   toi:.wat 

- HiviiK Ih« prônert  situation  wo   iu.ure cut loo»,  of the  fertiliser  iratustjy 

and aaricet  fcr  at   leaat   i:* ¿-earn   i:< wivance, 

- Draw conciuaio,-«  ano mace  ro< ommenü.it iom, on terhnical   »MBiataiine to  be 

provided by  UN A^n^iea. 

- delineate pose ibi« «v« of technu-Ri  and economic co-operation among 

the courtria». 

- ReveaJ   «fee need»  fur 1'inanoe,   ita magni   id« and  timing,  defina present 

•mi likely fu^-re  bottle-ne< :*B en *v» ¿e.iding to m pi «• supplie« ef 

fertilisera  at   the   ioweui  un<:%t   ai>0 

- Create a boat*  for "regional   thinking and understand irv" asong the 

<-©unt¡iee concerned  whnh are by und large preoccupied with implementation 

of nations)   p- nnm ai.7,.<ir   a e«:'-it.:f). -ency  in fertiliser production, 

regardles* coste nnd ei'foHn   involved, 

A Biaiiar pro^rwune   .u <•«in#.-  .rupi«»anted for the Arab countries in co-operation 

with the indu«triai   development centre of Arab ¿jtates ( IDCAS).    African 

count rie« «ili  be coversa  by      öübn«o^ient project, while the fertiliser 

industry of Latin America, ha*  :*f<n  reviewed   recontly  by  «  team of ECLA, 

UHDPMJMU» arid FAG expert*. 



The   wide  (,,-t. ;. v..   . .      . . 

-••H ,r r.r,. ,..r .,.,.      I"   "•      "''•"•""••" l" *•** • « '•"""•• ,. lh. 
•»->*.  r.,lw...  .,     ,u            "    ""'   °"'"d "    '•»'"-«»  P~«r~... 

..., ,. „..„.„.,,„'       •••"  •"" '" ' '•—'-. — T -u* 

-      «'lie   .tard   irterr«. , r. Fí ,     v. ¡ • , .   ..„r   .„„ 

ron«.., ,,, .,..„,..„.  ,1;"!   r        ,''' 
;j": """' '" °f <"<">•> »M.• 

r... Ml .,.. ,„.lh.   ,n"*M'   l "r  "~   ••"«* *~.<«M. ». 

-     i>«v»loiii)«it or      ,,.,.•    >r,     ( 

programme    mi •0..i.: 

-    »*! lirai.'»).,   -M;,,. '.-,, „   . (,   .., 

hav* r- ent  v  b-«..   ;,.,' 1sí ¡'       
r't'"  "M"  *   ' í,c"r'h*t« Hopo« 1ts 

Leve ¡opinent  t,<   ••,,.„ <•„,,.,, «„!,„; ——. ,....*.  
- <lir.r.t «,u,.„;„„. „,   „,,„„„„„ „„„„^ 

- M«l... ,„„ ,.„,, „r  llTll< )>rllllI,rní 

Ji.v«lop..nt »f „«,., i ,.._„lf  ,   ,     .,,,„..,,. 

-h.„.  i)c„,   „„,.,!   („.   ' •ln<   *•  "*«*'"* '•"'»»•   '" -»»'H.. 

«-».„ ««.t.• ,,.,,ue,0. ';r"r"""m" '" """"-""»-"««"«c 
•««. f WW11 «.....;."'.    "" m,t"""B' ""•" -*"• » 

i   -oque: '„«o tf, ftn  >u<  i1f, ,   lj48;o 

Promotion of the M.W •,„.rf.,wll.llfí on ,;f, 

country a« de t,(J ,t  ,hl.   ,?.tr.^        "     —-^- «V ^lopin« 



-   lu  . 

GlKXISßTTONS FOR ffniSE ACTION 

1.       WW progra«.«. on technical a..x.tance to   th. fertilizer industry 

«11 have to -ort«,-« .«lng effort, *o .tree, on aafeV aspects   n th, 
d«*i*n and 0¡. ,»tion if ^ _ pi4ji,8.    ot-w proc,oe. ^.^ in ^ 

Urge industry e.ct.r ,.houW fa. covert by ,1B¡iUp ..#tinf, 0r 

xn.ludeu 1K „s^.. wtìritì.,,ldlJ deVfliupnHnt acUv:tiftB<     Terhnical MBi8tanca 

on prevention uf Giant  i'*i ¡ uMf,   .r.#t .,.„,.«_ * nan» ; alluma and accidents in urea,  n.tnc acid and 
a«»»», mint, pia,-».,   *, well   M  ir Baiphuri     ^ pho.phoriC aci<J 

Plnnt. de.erv.r du. Rtt.ni-,„ ,, 0rd., to  laprev. „,   ,b;lity Qf d.ye 

•»».tri., to .u.« »llah OM,MiUi fMt0„ ^ .^ ^ ^ ^^ 

2. Dtttlopin« contri., .bo.Id   b. «mcour^ed to e.tabixah „ati.nal OP 

atonal entree for «Undanl ut io. of relation, and rul.. on .af.ty 

i» the ch.*ic*l indu.try.    The entre, .houid ^^ tne rol, of infoMion 

cantn,t on standard. Lin* .dopt#d  in oav#Ioped 00untriM# 

3. There „ a Md for eatabli.hm« natron.; or r.^on.1 institution, 
(o.rvio..) whxch would provide .pwUlllrt t„ting ^^ 0R 

Hichlor qualify .taff .ill have to b. e,Pioy.d t0 flinctl0n ., Mpvic#_ 

fchtuciana who «il be expactod  to carry out i„ pi„t fat by „on- 

do.tructxve «ethod..    Th... xn.titution. .hould b. e^pped with «Hi.« 

in.tru.ent« a*d .hould rendar e.rvxce. to neighbours* countrie. wh.r. 

the chacal    ndu.try i. too .«all  to .et-up their own v,.ll .<riippad 

servie, unito. 

4. While contracting purché, of plants and equ^p-nt provision .hould 

o. ~d. to xnclud. d.t.U.d mfomation on feting procoduro. and iuppU«, 

of th. rolovont ln.tn*ent. in th. contract, and of cour., .tandard.. 

5. Hu**n factor, which ai*ht b. »ade rMPo„„b!, for failure, ocourri». 

»or. frequently « th. ch..ioal indu.try of certain countries n.ed to be 

atudiod.    Th..e .tudio. .hould reveal what or«ani.ational »»»m h.v 

to b. undertaken to x«prov. technical accident pr.v.ntion. 
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