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1.0 mamx 

1.1 Duxinf drenti«« th« .nternational «eo oal«el «lUu*l«a 

and prices of ooBiaoditi«* huw undergone oonsiàarabl« ohtaj«# 

Thia hue also ¡iff i ctoJ tii« international fertilizer «oen«. Hit 

•ooaoaia« of fartxlizer industry - th« priée« of equipaent *ad 

aaterlal on ont hand and input - output prie«» en th» othtr 

hand - hav reaohed lerem whioh «pre unl«v.ginuble m d««uda «¿orile*. 

.. few «xaopl«« will .dghUght th« «ituition.    Tabi« 1 five« the 

prion« of «oa« of  UiO équipaient fo* 600 tpd gas ba«.d ammonia 

plant« in I968 und 1978.    Both th« plant* EX« at th« «use 

location und use   the g«.« fron th« «oa« field una &r* uad«r 

on« aun. f»a«nt. 

TiW - 1 

Bqulpatat 
ordered la 

•no' 

1.2 

o.J 
0.2 

Bqulpaont 
quoted la 

1ITI 
$s10* 

M 

i.f 

o.T 

LOpithesis f«a «ooprcteor 
and turbina 

2.Mr «ospr«««o= aad turfcia« 

3.Boiler fe«d vat«r puap 
and turbin« 

á.Aaronia refregtrution unit       0.5 

5.Cold exchanger O.I 

Th« prioe« of oth«r «quipaent of iba  two plant« 

«how riallar trend. 

2.1 

0.3 



m   Ì   m 

f   »    • 

1.2 - ¿Vaie 2 iwfcws iba ooeî oí elailar «quip»«* fer tv« 

ftMl b¿««d »caonia plante.    The plant« ux« of identical deelfn 

tnou#n loouUd at  MO different pia««!.   The oapanltiee of plants 

aro 900 tpd onnoni*.    '11.6 cquipaont for the earlier plant had boon 

ordorod b^ec-n 157' -ni 1972 whrrau* for the seoond plant the 

Quotations hew» been reooired In 197Ö. 

£S&L£l 

1,^»th«aic ¿AI. cotproeaor fc 
taro!»« 

2,|efre5-".ra^io:: mrytri-o? w 
turbine 

¿.Shift oo^vor-s 

4,üaturator-<vat'>r b&^wr 

5.CO. Abifornor 

6.C05 fl«tiU tow.»? 

T.aLS fc*jsorb»r 

34uip«ent 
ordered In 
1971 * n 

7TÏ? 
£.0 

1.0 

«-.2 

0.3 

0.2 

0.1 

0.1 

0.1 

ItuipMttt 
euot«4 in 

157t 

% x 10 

5.« 

M 

0.4 

O.T 

0.} 

0.4 

O.J 

o.t 

T 

la caronti;«tli at «K,  hs r.entionei that in ta« exaapl« 

the «upplier ìì equir-wnt fer ì»oth tto pianto le e*ae. 

1.3 l'lc* i« «oiothj*: aratale - this ie for 900 tpd eaaonU 

pluote U.-.'d o:. fu.?l oil.    S»* piaaV. fT9 of iianti«al dealft 

thougfc located «it dif^crwit pl«eeo.    Betti the p rojee te an 

proeured iredei ¿n*«rnation»l eoapetetiYO bidding«    *• purehaee 

ordere for one »¿.e placed in 1975 **•*• *• **»••• *•* tb* ether 

wer« plaoed in 1974-75« 
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H*l2_T¿ 

1* i^rnthaaia ooapraaaer una 
turóla« 

8. Nitrogen aonprasaox 4 turbin« 

3» Oxygan aonpr ••or & turbin« 

4* Air Mparutio.   und aitrogan 
»uah units« 

3« Uni. raaatox 

6 « Aaaonla 4 a urbanía to puny« 

7« CO   aoapraaaor 

8* Annotila aonvurtar 

I * 10v 

3.a 

1.0 1.4 

1.4 2.3 

2.7 4.0 

0.4 0.Í 

0.7 1.1 

0.6 o.t 

0.4 0.7 

1.4*1       A daaada baak tha inflation vat« uaad ta hará a 

pradiaatufcla oouraa.    iiowavar, froa 1973 onvurda not only 

the infla ti on hua baan high but it haá »aaoata diffiault ta 

foraauBt tha raía af inflation.    In varloua aountrioa it baa 

folloMOd an ara ti o acuna. 

Tabla 4 gl»«» taa rata of inflation far aoa« af 

tua devalopad oountriaa fron whlah uoraally davalaplnf 

aouatriaa import thair aquipaant. 

J 
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(Bus* 1970 « 100) 

O.K. Pr.tnaa Italy Jayaa OSA 11« 
196« -5 77 76 77 >1 84 

196- 93 8? 91 91 97 94 

1970 100 100 100 100 100 100 

1971 120 115 116 115 106 114 

122,2 , 12? 

140 

1J1 -   , 

155 

135 133 110 125 

1973 167 157 116 13« 

1974 177 183 214 196 134 160 

1975 225 205 265 229 170 172 

1976 265 227 ìli 25a 185 177 

(Souroat Prooeaa Plt.nt *nû Equipment Cost ¿«tiBvt« by G.P.Khtvi    .¿a) 

1.4.2        lo tit dtrtlo^iig oountrie« also  tha inflation rat« hua 

followed   th«  saa« puttam  thougn not enough published dut* is 

tttailtblt for awiy of ti.e dayelopinf ooumrita.    Tabi» 5 »irte 

the inflation r. tt for i>audi. Arabia and India. 

Tabla - « 

Inflation faotcr 

I97O 
Saadia Arabia 

CI Til an Urial 
•oat(1070-1 OC) 

Construction oott      130 
(I966-IOO) 

India 

(I97O-IOO) IOC 

1971 

135 

106 

1972  « 1973      1974    1973     197« 

107 

150 

114 

145       233 310 

165        200      240      IA 

122        157      180      171 

(^ouroaiProa.aa Plant mid «qui .«nt «oat «atiautea by O.P. Burbaaáa) 

J 
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1*9 I* tM.0 ir-'uMut enfiationavy eoonoay the developing 

eountriee h-va b&.n caught in rio«.    Het only the invaataent 

•oat« navv íJOU« upj  to« palo«* of raw-natexlale. fuelá «ad 

utilitiee have also kept st«p with this inflatioa.    Oil« 

•ituation hat puxvifeuLuï-ly hl,  ta« furtiiiter industry   in 

developing countries and heno» boosted up the production »oat« 

of fertilizer.« 

1.6 'Bill naturally entails * eonelderable drain on any 

statte* available fund growth of econcwy.    Uso high lnvestaent 

di«aourag«r tac privato «ntr«pr*neux fro« investing in the 

fertilUer production senior.   Ueno« it hai bee one neoeasary, 

••p«9iully for derailing oountriee, to find way« und »an« 

to r«duo« invactn-mt in fertiliser proJett«.    It i« neeeaaary 

to iaolatr enrt aralye» vurious oo«t centers that ooapriee a 

fartillcuv rvroja .t itveotatm4;.   the magnitud« ef tiai* lnereaaae 

and reaaonu for tbt».e hare to be investigated,    B««ed on there 

investigationt «eaoda of the poealble reduction in inveataaat 

have  to le foaM ot;t. 

2.1 rSiir ¡'a»io."î tria« to inveatigat« th« «api tal e true ture 

of «ozi of thr» nUro^anowa fertiliser plants whloh nava «ees 

reeontiy e-, -•.«ic-cd. or oad.er advanaed state of «onstruotion 

la India.    It uio? to isolate vurlouc ooat «entera and investi* 

futa thair »ffd.it on the total inveataent.    It alae trie« to 

investigate vhr scat of tha«e ooata axe high and whether 

 J 
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^^m 

these «<»ri be redu««d In futur« pr&jaate.    Though tha 

•us* hi«tori«« analysed pertain to nitrogenous fertilise* 

industry, th« «or.clusions drawn fro« this analysis will 

bs relaxant for p.iocpn-r.i« fextiii^sr indue try alio«    Ani 

though the.1.« or« apeelfie to Indi», it la expaated the 

Indian «speri»no« will find parallels in oth«r dsrelopiaf 

countries. 

2.2 For totalled analysis of lnrestaent a 900 tpd 

ammonia plant ana th« •orrospcnding 15OO tpd urea plant 

hart b««n tukan •*» representatire nodarn nitrogenous fertilisa* 

project.    Three feedstoeks huT« b««n considered * naphtha, 

futi oil and ooal»    Th.« gas based «zampi« h.« not bs«n giren 

as th«r« i« not tuen di If arano« in taohnology b«tw««n a naphtha 

basad aijoonia plant and a natural/aasooiatad faa basad aaaonla 

pianti  th« lattar le «jatwhut aheapar by 5 - 1%, 

2.3 Soau of th« partimnt baokground Inforaatien for 

th« tore» prcjoatt under eonaidaration arc giren baiavi 

a«             IL« 9ori jfaEùd pl^a. i* und^r Oj&¿.ldslonlnff tha 

fuel oil based plunt la about te b« ooaaleeloned while tha 

naphtha b&e*d plaît la in tha aidât of conatruotion» 

h» Bio aajor ordere for ooal based plant wu« plasad 

durinf 71-T2,  for fual ail b.-e«d plant la 1974-75 and that 

for naphtha In 1976-77. 

a- '¿be ooal baaad projoet ae«o Kopper-Tot7ek proaesa 

for gasification, Hoetieol prooeee for CO« remoral and 

nitrogen wash for final purification.    Tha fual oll pro Ja« t 

uses Indi gaaifioatlor- for c&alfioailon, Beetlsol procede 

for C0o raaoTal ard nitrogen wnsh for final purification» 



I f ' • 

- 7 « 

layhth« ba««d pjcjtot u«n» K» • logf naphtha reformat!«»,, 

J« afield C02 r*ii!cTul »ad »»than*lion for final purification. 

*** ïh«  Uvr«c pro.]««vs us»   tur«*  diffor«nt propri«tory 

ur«<  pro»«»«»».     1/.-,  ax« «•.-.n-Jurd,   U.t   iapro?*d,   toial 

r«a?«l»  pi.oQ*«M«|' «• a«   :!¡*   ^.'iijr*  le  » »r  .,  in* proo«««. 

•* I"  -"•    Jfr- f3   -ni.),,4.* pr**«rttf1 in Ut« pap«r diff«ren«« 

du«  to adoption ci d.iST«;*r>t y.:   prí* t.urv  ¿roc««»«« will  not 

•t-tt«r »uch,    (.nur .i.n»]y«ia «¡bow*  tiiat li.vuslBoutvis«   Ui«r« 1« 

not »ue*   r'-dl«ul tlU'f« r«uu«*«   am,if »..i to un propri «tor.,   procaci««« - 

b« it oas'-.o.-iK cr aw» - fo* elœiîur i»*dui.o«k and i,imll¿r pro«««« 

•»t; ¡'•nfti'*,, 

*• '""* »• •<•>'» of   fo-^tgn vjrciWif« fln.-inoin« ar« different 

for    h«   th«*« pr.jjfDt«,    Vn* coul bi««d proJo«t lu fin<mo«d «y 

t*.o supplier«,  a «dit,  «em ni  ffoT*m«»nt to fOT«nui«nt «r«dfc»t« 

ond frtf  i'or«ifn «xckuuge.    Hi«  fa«l oil b «ed plant it financed 

•j  f *OT«ra»«rt  te fov«rn»«nt oxedit >j&d fr«t foraign «xohanf«, 

Tk« o*phin« b:.*!»•..• 1« unième »y IDA «r«dit, 

f~ onl    nd fn*l  ot3   h ,»e<!   pj;»t« h.fi higher indlgenou« 

•u«fuaiut   Ui ii   tì:n nepn'h-- h ned  ;il-*nte«    Tib diff«n-n«« 1« 

J.J«   lo   i.-;i  t., cA      f  fia   ::0l:i£» 

»- Tht«  <•»j.ini>«rinf -s':-tr'¿otox* «r« d.tff«rnt.    Th« naphtha 

b. ;;«•<!  ,,j   ,5*; i>   »iifr'ii.'t'Md by  •ioti-indigeiaii* fe;.fiMi»«rinf oontx»elor| 

tu«  fi*I   nil   ;...u  A pt/ir;-c   <n    «  öUB
;
 1 rw.tier- of  <« Indian «nd a noa- 

lnJiní-t¡.m.-. €-•,*.! !   *r.tng «<.nir»etor*    Th*   oo«)  b a«d plant 1« «ngl<- 

o «r«d bj   no. Indian e•tra©t«r with li«it«d i..«tp fro» lieber« of 

th« Tax ion« p oo«*«««* 

i- ?h« napiitha h»«od plant i a mll in aingla atre«».    Th« 

fu«l oil bc<««d pl...iiL i« ««»»riLiaAi.. in «Infi« atroa« «xoapt f«* 

'-h« ».«»:/ i«r*.    TV.«  ai-, », À  ",,«ei .;,>:;^:   la f,ìurit ig  fi»»«ntlally «legi« 

etr**a> «.«»p«   foï* «i«Rift*r»,  ro«t  of   ih«  V»y«i« ë.v «la« in   two 

• tr«. »i*  •' >»  \r  «>.•-,. f :Av,.,t, tv,ir)  j i«!;» :   t.iO".t«    Th« ur».i  > laut for 

J 

•} 
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tfela proJtot le in too at?«*« a. 

4* ill aro £raor-root projet». 

2.4.1       il» 1* vante-on t« Tor ih« thrao projet« oonaldarad 

ia glvon at Tablas 6, 7   M 9.    1» > axaaaujo rata •-•«Mí 

la Ea.8.5   »   1    OS $. 

****** *fttrt **«>«fgl 

I X ID« 
lorolga Local 

Carronaf 
T»tal * of total 

JlglfJajaaJI 

1» aaaaaia and Vraa 
fiant« Iquipaiont 

«n.e 17.3 5t.1 *• 

2. Off-ait.« and 
Infra» atruotura 
lavipnant 

28. 5 1M 43.6 «3 

}• Ipartk a.9 2.4 
• 9-2 5 

4* Civil Conotruotioc 
iaaludin« Awwmahip 

- I*.J 1*.* 10 

5. Kreation iatLudln« 
Doparvi »l<~r 

•.5 6.2 H.7 • 

6. Lloanao, ftigiaiurJQf 
•nd Prot  ronoot 

\'¿/¿ 1.3 13.5 7 

7* frojoot JUnosonaut o.? 7.3 ••2 4 
6, Varici*«* Capital - 4.0 4.0 t 

9« niaaellanaoca 2.0 1.Í 3.0 2 

10. Fiaanalnf Gnarfaa 15.* 4.« 20.4 10 

fatal 115.5 »2.1 197.4 100 

Rata •    a)   Off-altoa inalada an inplant nava* tannanti«* 
unit and a 10,000 tannaa atna««harla Aaaonla 
atozacc 

a)    riBaaains «barf«« high duo ta high lata aaataat 
•ad In taro «t an than dna ta XM finan «Inf« 

J 
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feUi-l 

lïil 911 Hai *nàÊt\ 
t x 10* 

farai**   Leoal 
Çarranay  Curronay 

«•**!      0 of total 

1. ¿••ral* «Dé Ore* 
Plasta Iqalpaaat 

96.6 66.1 104.7 51 

2. 0ff*altoa smt 
la/ra-struotura 
laulfaoat 

3.« 36.9 40.7 20 

5. •paras 3.4 1.* 5.5 3 

4. Civil Conatraetiaa 
lnsludlof fataiataif 

- 17.9 17.9 9 

5. Sraetioa lnoludlaf 
Sup. malas 

0.7 4.7 5.4 3 

6. Lioano«, Jtoflnaarlaf 
ani Froottraaant 

».3 5.9 15.2 7 

T. Prejaot Kana«*a«ant 0.1 2.2 2.3 1 

«• Working Capital - 2.5 2.5 1 

9. Miaaallanaoaa 0.4 1.6 2.4 1 

10. flaaaelag Char«« a - 7.9 7.9 4 

fatal 54.7 147.8 204.5 100 

lata i Iba equljaact aaat la aladas a rao ti OB ofearfoa far 
ooapraaaors, atas* canoraUoB, aoal   4 aah H^U«^ 4 
asaa aff-altss madar aupply m oroaUo« aontraat. 

 J 
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t x 10* 
Feral*«     Lo «al        fatal     i ef i« tal 
Curvanr\    Carranaar    _., M 

1. Marnila aod Orea 33*2 49.« »5.0 41 
Piatta Bqulpaaat 

2. Off-altaa má 0.9 22.6 2}.} 12 
lafxa-atruettre 

3. «area 4.2 60 IO.5 5 

4. aril Oenatruetloa 0.3 22.7 23.2 11 
Including Towaehip 

5. Kreation Inoiudlag 3.» 11*0 14.6 • 
gapervlalcn 

(.   iiaeaoe»  Hflaaevlag 2.2 S9 S.1 4 
aad Preeureaeut 

7.    Projeet M*aagaaeat - 12.5 12.5 i 

0.   Verklag Capital - 3*4 3*4 2 

9. Mlecellaneoue 0.2          0.7 0.9 

10. flaaaelag Chargea 4.4 1a«1 22.$ 11 

fetal 49*2       153.0        202.2 100 

Mata t Ilaaaelng abase«* ara high due te preleagad 
tía« eofeedule. 

2.4.2     faalea 9( 10 aad 11  gira the eatlaatee en emrrant 

aaat amala (aid 197«) 'or the tarea alali** pro Ja ota.   It 

«Ita aaauaea alallar aea^a aad alali ar £ or miga exehaage 

flaaaelag.    la plant power gaaaratleu aad ataea^aerle aaaeala 

•tarage àaTa aat teca inoladad. 

.J 
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1. tomai* w« 
flaata Ifttl 

t. Off-alt«« art 
Xafn-atn 
l|«ijMft« 

4*   01«! 1 OMUtlUttN 
Uel«4lM T«*«alf 

5. toMti« ia«l«dlaf 
aap*rrl«l«« 

<•   U««M| «KflaMvlac 
•s* fx«««r«a«Bt 

7* Project M «a «4——t 

•• tfeskUf Oafltal 

f« Wl«fl«ll—«M 

10. 

• s 10C 

*•«•!        n««i •; 9f 

35.0 

C.2 

M 

3.« 

7.3 

1.T 

•3.Í H.< 

41*0 43.0 

10.6 13.3 

1Í.« 1U 

13*3 1é.J 

9*4 K.T 

4*5 

3*3 

î.t 

10*3 

4.3 

5.J 

1.3 

10.3 

fttel 43.1        U3.4       I3Í.5 100 

S 
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U-. 

wmi Oil laaaâ ru^ 

I x 10* 
Itvtlca      UHI 

1«    Jauwala aaá 8*aa 
flaata laaijaaat 

2.    Off-fit.» M« 
Xafra-aU-uatar« 
lqvliaaat 

5*    ipaxta 

4*    OAvll Oonatmatla« 
laaladla« tavaaalp 

5«    Iraatioa laaluálaf 
8a*«nrlaloa 

6.    Ll««o«a,  Ikfintarla* 
and Proaaraaiant 

7.    AroJ««i Ma«c«aaan% 

• .      VarklB* Oa*lt*l 

f.    Mlaaallanaoaa 

10. Flaanalng Ohaxfta 

T»U1 

M.o 77.0 

1.3 43.2 

»•tal     % «f uta! 

113.0 43 

44.7 

3.2           10.Í 13.1 

10.< ie,í 

3.2           13.§ 1/.0 

7.2          10.4 17.6 

17 

3 

7 

— 7.0 7.0 3 

- *.* 3.« 2 

1.3 8. S 10.7 4 

- 15.3 15.5 < 

55.0 210.5 263.5 100 

v> 
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Is 10« 
/•Ml«* 
Oar ri ay 

Waal latol % %t total 

1.    aaaaalt aaé Vna 
risata B«aip**at 

40.7 51.2 151.5 42 

2. Off-«lu« asá 
Iafra-»«traato*a 
a%*ipa«at 

1.5 «0.2 «1.5 15 

5» Ipttas 4.2 14.1 1I.Î 

4. Civil Varka 
ino ludia« VoMiaalf 

m 22.7 22.7 

5. Brtotioa Including 
8ap«rriai«a 

3.5 16.7 20.0 

6. Lioaaaa, tojrlaaariof 
«4 Itaaavaaaat 

••5 15.0 15.5 

?• Pxojaet Haaafaaaat • ».a l.t 

a. Varala«- Capitol • 5.4 5.4 

9* Miioallanaotia a.o 10.? 12.5 

10. Haaaoiag Qàaxfts - 17.0 17.0 

fa toi 5*.0 23S.O 51«.0 100 

± 
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1.4.3       It Bay be aentlonei tnat is all the aboie Ubiti (6 to 11) 

indigenous «uxxeney of equlpaent and aparea lnoludea the dutiee uni 

t«z*i for th« eorr«apondinf Items»    Also th« foreign exohang» 

ourvenoy inoludea oooan transport while th« indigenous Currency 

inoludes inland handling and trnaport« 

2.5 fh« abore tu bieg (6, 7 & 8) lndioute that th« sala plant 

equipaent at oit« 1« 29% to 51£ of th» tctal lnreataent.    Offeite 

4 infra« true tur* equipaent ara 12# to 23%.    Ih« a« two «oat «entere 

wit .i aparea ooaatituta nearly two ti.ird (67¡¿ to 76?0 «f th« total 

lnvoataent.    On aid 1978 prioe buaia (Tabita 9,  10 à 11), ta* 

r«ap«etiT« figures are 42 to 43>, 17 to 1&£ and 65 to 67%.   ft« 

aain reaeons of minor Yariatione betwe*u two a«ta of figures m 

diff«r«no«a in tiae-eoals and rethods of iJnanoli\j »n th» «urli«* 

aat of figuren* 

2*6 Howerer, It is el*«x that equipaent and apar»a «onatitut« 

about two l>ird of tn» project 00at» 

A aarioua inreetlgatlon have to a» aade in th«a* araaa 

for poaeibl« eoat reduotions. 

3.0 tfsiç» Biffcçaoïai 

3*1 Equipaient for the aain pl-uat and ta« correapondiag sparet 

inventory fora a substantia) portion of the total lnvaotaent« 

There are eever*l probable area»*» whtra poaalble reduetiona la 

l:iTeataent «k~y bo investigated* 

3*2 Bie fertilizer pl.nt op ©ratto« la developing countries 

in their anxiety to have the benefits of lateet technology inai at 

that planta should be baaed on the l.att prooeaa,    Kngiaeerlaff 
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orfani.« ti on. BiM .n»ourag» vhi« tr»nd.    High» 1.T»1 t»ghnology 

with high« »ffi»i»noi.. art ¿«hl»T»d ut high« inY»»tn»nt,   In 

• ¿»T.lop»d •omitry  thi.  i. on  aOO.ptable  r«atur« bt.au..  «f th. 

high oo.t of «»n-pcw.r and gr»„t.r air... «n »iliaiar.t operation». 

Ho-.T.r,  la «any «f  ii.« d*ì»j.opi«d aoumriam   c.a aanpewr la 

not,    •  ak.ilj.ad H. tu» r.«w  Lohnology d»«inda.     It «ill r»quir« 

ti., and prao.io.  to d.wiop th,* .kxll.    d»D«.,  tb.aa oountri.a 

f 11 b»n.«»n   tvo »tcola.    Th.y „«, th. penalty of high prie* of 

high 1»T»1   i»o)-nology and do not U.M*T* th»  high .fflel.nay 

raqnlrad.    On both «ouiit.  th» «oat of prouug-tlon go», up. 

5.3 Anothur »odtrn d.r.lopm«nt whioh puah», th» inpatient 

i.  th. high l.tal of io«tru.»nt«<tion »rd  automati.a ti on.    •»«!•* 

in.truaantation UU»d U b» 7 - 10* of »quipiont «o.t.    M»w it 

Co»» a» high a. 15 . 17^.    wh»th»r .uoh high imi »f in.trum.n- 

tatlon 1. »)Miia„ i. H Mot point.    Th, olaljt t, ihai to 0ftJfo|§ 

th» «onplinaud ..q„ip.,Bt Mid to a»hi.T» Ugh »fiioi.noy thia i. 

n»«..aary.    %t .xp.rien». in n«ny Indian plant, .h.v that oft.o 

•uny of th« inatrumtnt. do not function *«e  to diff.otiT. maint.n.noc| 

• •».,  tr.»n   th.  pigola op»rat. witnout muoh trouble.    fugin»»rlnr 

organisation* enould a*r.fnlir ram* vh.th.r fcJl th» in.trum.nt. 

th.y pro vid» in * plant I.. «baolutaly mao.*.ery or th»y arn juat 

frill» u>d h,Ta baoa proTid.d only for marginal 1-sproT.m.nt«. 

3.4 unoth.r mod.rn trans ha» b..r. proYlaion of data logger, 

and »o«pui«»ra   for pro.... pluat aontrol una TV   lonitorinf of 

••rt.in araaa of ti« pl.nt.    U.. of data l*gg*ra «nd aonputn» 

l»»r»aa. tna inatrumantatloa oo.t a*o».aiv»iy<.    Data loggraa am« 

«omputgr. may ii T. t »ir u.» in d»T»lop»d »ountri.a du» t» high 

v> 
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•oft of aanpovar.    Ivon in thaa« ao un tri« a, dlaouaelona with 

pleat aptrutnra indita it that »araral operators «onalder it« 

help for pi ut operation    a rather aurfinul,    ¿iailarly is 

tha oaae for TV monitoritif.   It a^j reáuee tut nuabar of 

operatori but does not Jnorauae ina «filai«nay or aaoetb 

ruaalaf of tha plunt, 

J.5 Siaple* flowaheaia with laaa inetruaentutlon «ni 

autoaatlaati ,n „.,,<1  to i thou t reaort to exotie und «oaplieated 

•qulpaant uA without at«* glorifiât of «ffloienoy ha va to ba 

dat«^op*d.    However,  it i6 a moot point th-t in  t  a praaant 

.ikoipmr» of uigh ooapetitiou und hiah ©OBI, whether any 

en«, a« or ¡of o-if-nis  tion o^n be persuaded to divert energy la 

thlt. cliraoUou* 

J.6 fertiliser pl-nt operatore io tuoir anxiety to piaf 

a-fa during operation of pl~nt owa long period soaatiaa 

aik for extr<- o.~p._oity in aoae of tha oritit»-l aqulpaant • la 

ooapraoaors, puapa,   reactora, atouL. ¿-ene ration planta»    DM pluntfi 

• te.    There lu MO ub^eotlon to thie requireaent If it »an ta 

achieved ¿-.t a..rgln.¿.l ooat,   however,  these i luy-ajafa devleea 

build up jad tho ultimato raault la that ina projaat aoat foaa 

up,,    »hatha» tha deoirei effeet of huving higher average production 

la achieved with    heae built in o&paeltlea In certain aaatlona 

la a debatable point,    Beoauoe tha plpellnee and eaehanger 

aurfuaaa ara not designed for higher load, tha eatra production 

achieved aay not bo apto eipeotution.    In tha «oui baaod project 

uadar ooi.Bider-tion tho extra ot_p oity provisions nay aaka upta 

5,* of tha equipas nt coat. itdvieubility of provision of built-la 

extra capacity ahould be carefully atudlad.   Kuj be a. simpler 

flowsheet with loa« complicated «qulpaant an« 1. stiunentation 

ba a solution» 

J 
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$•7 Freviou* obeervutlon should lead to the lapreealon 

that all aodern trends in l'ertili ser plant toohnolofp are net 

suitable for developing countriee.    any inproveaente whloh 

leads to eoneiderable reauetlon in th« cost of production 

(theuffc there nay fc» inereaae in inveataent) is an acceptable 

innovatiOB for th« dtVblcpinj oounvryi    However, there art 

certain int.ovai.iona which ur* ;, neap t-ble in eoonoalo tama 

for developed ooun trisa whiah Bay not be firn noi ally ria bla 

la other eountriea.    For ezaapiet where aaiooi^tad fu a la aheap 

or flared and  ioee not have a to. rket to put up u fertilizar 

plant there with all the im.ov;.tion of fuel eoonoay (neoeeaaallv 

requiring hiahar inveetat>nt)Boy net ba food ohoioe froa eeonoaie 

point view.    Cinil rly, ¿ny higher inraatarnt that aiaa at 

reduetlon 01 aaripowor (whioh le quita aeoeptuble in developed 

eountrles where at-npover ia ooetly) uuy not ba useful in aaay 

developing eoutitTiea (%h>. r« i* npower le net v. probiea) unleee 

there la epeoifle phottce of »kiUad «anpowar in a State, 

J.1.1        «fain it la aeaautial to differentiate various aethode 

of eoat eaviitf.    ««y ooat »av^rf 4ue to ot^ngta in developaeat 

of process c r.o«pt ox  Sacrino; o«   la welooae.    But loverinf 

ef »iniaur. eiiUfinoerins at.riarda or nee of inferior arteriale 

of eonetruetloii ara not acceptable,    h valuable tool fes 

an*lyeinf tne areaa of equlpaent and ft». Uri al where ooet 

reduetlon Bay b« posai ble without unduely lowarinf the effleleney, 

safety and reliability la the value analyele ooneept.    The value 

aa«lyels of fertilizer pl*ntu arould aonoerr itaelf with 

equlpaent aita,  typ« ef equlpaent,  extent of lnatruaentatlon, 

review of proeeea aeeifn ete« 

 j 
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J.T»2        Ä« eonosm of un anflns« rinf oonatrnati»* 1«  t« 

c!»«ign fi sound um< rill. bl9 pluiit.    It Is ntu*Btnry that 

fsrtili*«r pl.nt uptrttox and «nfin«> sing oon'motor shall 

Jointly  take  ti«  lyp* o? study bsfor« au InTe: ta«nt is 

«id».    Howsrsr,  in aaoy >>í ih« ci« v«.l oping oountri«« th« 

f«rt<llz«r pi nt <?p»r<.-.to'.r du«« not. n*-*»   uh* mcouiry 

xnowlsdg« orfuoil'ty  to t k* up  tni«  t.\p* oí study. ThsMfor«, 

•OB* ini«rn~ti.n 1  orgtuils. Uor or fin noiwf institution 

llkt UK 17)0 or Wld Bunk should ocopsnt«   >ith fsrtlll2«r plant 

opsrutor«   md sngltt«.riß*; o igual sit ions  to initiât« *alu« 

unalysls stuúi*» lor various  type* of tortili««» pr>osssss 

und plants - Süpsolally  tor dswloplnf oountri**. 

4«o      atom 
4*1 8p»r* invsntory for «.- «h projaot work« out to 3  to 

it of totfci,  lurtestuvnt«     Wo: Indi  , on an arerugs It Is about 

10A «f tas «quips» nt cost.    Ths «orrssponding f if aro for 

dôVSlopsd  eouutriss m.j  b*  uptc 4 psr osi.t ox' SquipMBt «o«t« 

Th«  high  spar« inauri tory  «o«t  In Indi •   i.nd -îthsr dsTsloping 

oountri«« is  d,.«   to  B*"».»jf(.i   i-«<n ns. 

4.2 Ssrsrul  oi"  tns ori ti« i'*', storing sqilpatnt Ilk« 

•o«p;*««ors »nd uusipa a« w*i\ ;-* «.Ualystr ur« gsnsrully 

Imported in «any of tiit û'-TsJopiJig oo intriso.    Spur«« far th*«« 

Ilk« roV-rr,  inpp? •»«:•», ;i?*>n r<fY>**,   cht ?y«.t» «to.  hsno«, 

OUT«   to b« taponad,     ïht   load tuts   *"o" reosipt «f  thsss 

iaportsd «par«i is quits hifljn«    Kfsn if thsy  -rs nst Iaportsd 

(fsr stuapls,  ics*  oí   ti;« oompr*««or«,   pumps and «atalyst« 

ats n©w « rei o^t^d io Indi i)   üis Isnd  tin« for getting tbs 

•p.ree is 1 iksly   ¿o b« "-igh.    riónos  irit  pïo(.s*et nsoaasarily 

hfc«  to ksiip  tbss*  In ¿»e  own  iitT-*ritory.     «sari« by  whioh   thl« 

high inventory Isvsl  oi-n b« rsuuosd is  to bs inv-sstigo tsd with 

th* ooopsr tion of «qutpawit «uppH«rt« 

4.2.1 ¿notiisr method In   tii.i,,   whsrs   Uisrs   irf ssvsr.>l  pl¿xtt« 

l-i « «ountrj whioh us«   .innl-r t. pss of ?quipa«nt und «storiai, 

th»«« projsots should h,¡T« u esr. trai p« ol whsrs  th« ©saraon 

•pros san b* kapt ,vd SO«'« p^i .icip ut Oún dia* his sparss a« 

por rcquirssb.àt on rtpl .e*a#tit f*sis.    Thlt syslsa Is b«laf 

trisd  ir. a snail  *HJ lo Indi ¡  lor «othlys'-s LJA rotor«  for 

••nlri|apa «tapisssors. 



4*3 IB India, It 1« found that to play safe away 

of the fertiliser pi..nt operators do not differentiate 

between regular end inuur^nos operes with  the  result that 

a substantial i,ortlùi. of ip,tc i  ventcry hug rery »Bull 

turnover and in «ffeot ueooaeii  blooked eapiUd.    Proper 

Ohoio* of eparss 1« a ».., tor of experience.    It cannot be 

guided by  thojtj ruis a*,„od or peroentafe of eq.ipaent Ooot 

or so «way ao .the of cost of production. 

4*4 Again,  it !• «tun th~ t in awny casti sparsa 

• x» not ordurud „i ih eMui.;>aei.t,   but much later,    ©ila 

•yeten boosts up the  coöt oí up« r«i unne©euSorj.ly as latt 

ordonne of sparse puts t:.s project authorities under tbs 

aeroy of the s^uipjisnt e,;pplier.    Hernie,  protest authorltis« 

should take it a* u.< axioa to order ths eparss  .lonfwlth 

the equipnent.    However,   t.is would rsq ,ire .t »uffiolsnt 

knowledge of equipment ut t.-.e tine of ordering*    Where 

•rp uri e noe is not <-vullublo, help of ths engineering contractor 

should bs take:.« 

5.0 frfr^ ¿tmaturo a Qffsltss 

5»^ Infrastructures iu;d uff sitas a<¿y eons ti tuts as 

aueh aa one fifth ol ths projeot eost«    In Indi» and «ulte 

likely In other developing oeuntries,   ths sites ohoeen for 

settiof up of fart.liisr projoote ars in underveloped    rtag. 

T«lcher, aaavavrid^,  Panlp.-t, Khandla,  K-iur;p .,re setae of 

the «maples in Indi. .    Bafor»   the entry of  the projeot at 

elte noti.lnf normally existe la tue irea.    Kren approach 



to th« land Laa to ixt domúopoa.    *W cual bíoi«d ^ro «ota 

thi» ounnot  be „voiúoti a^   t:< «  TH'od<»t a., a to  o« by tao 

•id« of the ©ota mined,    h:.t  fov ota«* projoots t.-.l« Is 

a ree It cf •• cnucleus policy t>5' th«  £oT*rn8i«nt of tho 

eoaa'iry k> cWvoicp 'J*r  u;-vn.r.l«v iopj.-  ^.roaa»    JMI. Is a 

l~nd~bl« ofcjactirc.    ¿is »vi-r,   '•!.'< ¿u.n ìty ir» th-t  ihe 

•onatructi,<n cosU :it ti»t'*i» sl^tu ,.re aonp-arutittlj 

hi filer than    t pA o^t w.il.au £ vc   tl;.••. .-dy ¡»one a/«lop»tnt 

or haw aaoy oooa.^ .¿.o., ./-O:K    the  ¡u    ttionj fro» oontruotor» 

for oona motion v.'j  b» uJ&.•••* i«y lu - JOjt,    But tboro 

does not boon to be a.%/ v t> out of *hf.n dlleaaia.   Country 

«to a «bole and pro.jec e lo purtioulur turn to p~jr thi« 

p«naitjr for country';  deve]opvsont unlets to reduo« th« «oat 

of a projett the gore;rat-in. of *iie counî*7 bo'-ru ¿t l«a«t 

pi-»t of this i.-iOre^-Bfl ui fecial coot. 

5.2 Vh«n coopered with pl..rt» oi doTcloped oountri««, 

it is «««a that ouet of infrié ..1% clore  -ait* ciíT-oito fa« i lit i«« 

in duTolopinô aoaut:iírt  fox?.  ¿. u..g.¡.¿ ^lu^uvtioii» 

5,5 Lo» ci  AJ provini O.Iî ir effsit» frolliti«« art 

du« to lo««Xion cl tuie p^i/ìot in ucdi,x'-<l«T«lop««l ar«aa,    fé« 

•ointentino« und repair,   th;'     rti<¿\r. ¡ti, rjqaj-.x* v*ll d«T«lop«d 

workshop fueiliuiea io.- j^ihan.ifl&i» claoti-ioai« instrumentation 

^nd  traoaport.    There say Jionr,'.  \*,  ib.int -sn4 million dollars» 

5.4 Br.t. thir« ai« other ite«-*   ?hi«h in nomai «iroua«- 

tcuoea anould hav# oe-n provid*1?' by üta*<; oj. oth«r a«rrio« 

•rgaaiettÀOûa «a « p.licy for opening a,, axe;, fur development« 
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Za India, irvariably ih« projeot h*a to bear tht «osta of 

rullwtgr oidio« aad «..xsh-Hin* y?~rd uaeeoeejry for rail 

aoveneat, high tenelon pow#r Iluso fron no«*roo* ¿vailable 

paver atatlon and th« o or  eeponding receiving oubetf. tioat 

row trator pipoline« «ad th«* pumping a U ti on froa tho nearoat 

eTuli¿bla water oouxoeo «to. 

5 • 5* • 1 Xu on« In a tu nao In India a projeot hoo io baco 

the »molo ooat  il u buttery of   tubo vallo extending? «vor 

aoveral klloaetore and vutor tronaport lino (aboot 20 Di) froa 

tho tobo voll fura to tho projoot alto with a t-oot of ton 

ailllon dollaro« 

5«5«2 In tho ooal-baeod projeat uadax consideration, 

tho ontlro r«w-v itor pipalino froa nearby river under conei- 

deration tita ooat oí rua »atar eupply lo projoot alto ooetiag? 

«bout |    2,8 ai Ilion h* «i to bo bom« by tho pxojaot. 

5»5»3 .iinülurly In another pmjuet OIK! er eon oidora ti on 

oxp«nc«a of      45 Ui oí railwuy lin*   vooeling Kbout | 12 oil]ion> 

and ». 45 IM of iii^-h vol tug« *>ovor truneaieeion lino have to ho 

borao by tho pn>.Jeet, 

5«o In India for transportation of unhydroua annonia, 

the t nk o*re neoanary i0x tren «vox-tati on have to ho ouppllod 

by  the farti 11 oar p"knt oparutcre though  the national railway« 

«ire tho ourriara und aloo ciirrgo no». 1 4.Rxrif for tho aaao« 

5*7 Avon when a naphtha or fuel oil bnoei plant io ay 

the oido of * j-ofinory,  tho prujeet ha o to próvido et0r;.ge 

fciollltiao oo. 1 valant t0 «oro than a nonthé o tor ago to taha aera 

of tho uanual turn »round tho rafia rloo.    Soraully, thla ahould 

ho  tho raaponalbtiitr of tao afinarla a. 

.J 

•i 
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9** Another infrs-strusturs re uireasat vhloa 

* pro Jos t in a daTeloped country doea not b«ur but whiob 

••ooati aoaatlaes a neoeasity in a d^eslopiaf country 

ia   i-u« p -i viuiuiì of iupL.nt pov.er ¿vt. r-ti>-o.     Dila 

la du« to «itu«r that smlfioisnt pow«r la not aTull^bls 

•r if »Vailobl« it boooaes am-êlit.bl«  to frequent 

interruption, or Toi tag« dip« whioh are ini»jOal   to tha 

lonfivlty of or aus  ,in«~ produotion in th« pl~nt.    Ia 

ta« naphth *-bc.a#d pl.ait ^nder a* re-lew, for produotloa 

of inplant pow«r of 7.5 HV  tha projeot h a to epend 12 

aillion doll.r«.    Kren aaay of  th«    lder pi .nta in India 

propo.a to instill inpl .nt power ^norutìoa frolli ti «s 

du«   U> Tufarle a of po ..er eupply, 

5 »9 Sorloua thought h. .a to ba fi Ten how to 

ridus«  the luci den oa of  thess oosts in the investment of 

th« fort User projeot.    ooa« of tha liifru-a true tur* 

liko supply «f ve tar, ruilvv!v>' lina«, proTleion of tank 

vt-gons Oi.o .Id be borna by tha irt    e    a p .rt of tha ir 

inT««ta«nt for th« doTelopaont of - partioil-r ^rea. 

Siailurly, the suppliers of input« li,.« power und hydro* 

«i.rboa f«adetook« «hould b« prepared to invest  to supply 

thiss tit th« b-ttsry Hai* of t|Vs projeot.    Soa« of tha a« 

proponía neo««;   r:iy iaplngs on the fluori poller «f th« 

foT«.rna«nt« of th« oountri««.    Hsno« a eureful analysis 

of ths ««onoaie« of these «uggeatione hare to be L,tudle4, 

-J 
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$•10 IB reotat tinti» another high Incetta«at 

tentar liât bua pollution control«   Pollution oontrol 

for sfflusnts - ^Bflous r.nd liquid - *.f reaassary and 

aust BO provided«   Howtvax-« it«-us« of tha high lav«it* 

Btmt ii,TDlT*ùt pollution control tyttta for fer ti li Mr 

plant should l>« properly planned.    It should fora a part 

of tas initial ir.veetiwnt Itself.    By providing pollution 

control MLsuros uf tor in« pl-nt got« into produttion or 

c-ftsr aestwtltal orootion is e empit tad, tha intestatnt 

foot up tomporativtly duo  to changas in piping syateas, 

finding extra spa** fox" pollution o ont rol aquipaant and 

perhaps aodlfieatlon in ncae of the aquipaant tnen»ielYee. 

fre-pl»>.tiniag of pollution oontrol aaasurss also anaures 

taut proper pollution standard» ara taken and duriaf 

doeign engineering stags of tha fertili sor plant Itsslf 

tha pollution coaivol ay atan in properly lntegratod «1th 

tas aaia plant if neeees^ry, by suitable modification 

of equiparai. 

9*11 In India, tepeoi&lly for stats owned projtttt« 

proTislon of towns ip is usual.    2hls is ulto the «as« 

In soas tf ths duTeloplng countries and Buy constitute 

2 - J# oí tas project oost.    A« housing is a n.tioaal 

probi sa, it should he lnrestlg&ts« whethsr the in vet tasa t 

far housing •*& ha eoxae hy ths Stats especially for tat 

ltw-dnooae grcupt. 

J 
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(.0     wing m mu 
(.1 IB deTeJopl»«- oaavatrlaa datloa and taxoa 111» cvatoaa 

duty,  aal a« taz or pur oh».«» taxea,  1*0*1 or «arioiaal Uní, 

laooaa  tax«« on f»roiga kaenticw a»d »spatriata* ate.   oonatltute * 

•ubata»iial  portion of lnv*at»«ut of a projet,    £n  the projoota 

an rafarouoe they  aonatltut* 10> to 1) ^ of  tha projeot lnreataent, 

Theae  ttxee ara earning*  %••   tba Granulano and laoaJ  aothorltleo. 

6.2 wuatoa dut/ on «qulpnant 1» awrswily en inoentlYe to 

tha lndl^aaoua induatry  to de»»lop>    lat  tniu ferae a heavy burden 

•a thaprojaot.    Io  to« above  three repreitentati ve pro jacta It la 

a taut o> of tua projaot oost (txoludio* oarraapondln* oantingeneiee 

and fi can ola«  obar«aa).    In  India erfuaanta he»e b««ß raised that 

tue fertiliser ii»durtx> aJtünr  tMs «houli so waived ar ¿aforrad and 

recovered at a lattar <UU.    la B«»ny developing oeuntrias,  ematoli duty 

oo la^ei-ted •qaipfr.i.t (OK «ora ox »ita)  eecter ha» beea reaared or kept 

at a low level.    'jov**na#ii te »f detaleplag «estrió« should think 

ho« ta  gir» rollai  to the   t»rüli«r projeote  «1 the ut atrio u al/ 

alitatili«  Iba  «».(-«)'.>.<. oi  UwvaxuMon« or dt«qoura«ittf  tao pro apa o ta of 

auddioc engin» ari u#   iuduotri.    In tula ooauootl»o oso point should be 

kapt in view  la that «ha f artilla« r indaetry la not only on iadnetry 

by Ita Boaenoletnxe bui alvo «a integral part of tho «¿xi oui toral 

front of the  eewutry. 

6*3 «not has b«an diaouaaad about ornata« duty appllaa for looal 

tazoa al ao.    Io Indi« toi« vor loa fro« 5 ta 1% of tha indicano** 

equipaost oaat.    Seae rollof or Baraterie» la thia araa la also 

aeeeeaary aopoolally as by inetallation of tha projeet in the araa 

tha lattar prostra. 
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(•4 leaeatjy ia India, «nether burden OD ih« project aa* 

acca the incldenoe of iaoono t« en «¿pateletee who eoa« for 

•uparvleloa of erection eud ctMaieeiwaiag oí' project«,    for ft 

noraal project it »ay  tie *uj*be*e  betw»ict I 2.5 to $ )#5 all lion 

doliere.    Thie policy aun bat« «¿«fried to diecourafe ladleoxlalnate 

tue of expatriate* In e project «ad  to encourage lndlganou* ezpertiee* 

One wajt to reduce or mirimi*« Uti* czpaedituse will ee 

»; to HQoouratf« ¿s)vfitiT ei^;iu4erj.ng ocntraotora and 

lap*rted aquipweirt aupr.i.'erp to train aad eaploy 

local enfinwerB u-\i «¿.uoiallatfl«  and 

V) for the  fer ti liter plant «pera tor» to BATO ft 

well ©balked eut, pxctfSNutae fro« the be flan JA« 

of the project to tritio his OWL pergonal la 

lnotallatlau .-ji.' 'amai nei ouing of the projeote 

ia engineering cuntrackar' s other project* la 

the in Verbat i an a. I J'.eld and in the fabrloatlon 

•hop« of  »»quápssmí supplì**»"-. 

6.5 another incoa« tei lfip©**á on fcnowho* and contal tamo/» 

fee tax ha* seen put  ate ¿ diaiueeoUv* for purcL le* of fereiga 

knowacv and ue« of terni ¿T mwlt ¡amy aad er courage Indlgenoua 

oapabiliti**.    k>w*-iS:«r,   '.:. rotV^Xirti  irduntry there are *oa* 

•n#in«*r¿n£ knowhow  <»ix .et i» ¿7« tw be i H por tod o«o*ue* they arc 

aet available in  the  oowti^  «d will  take cuieiàerable axpaaaea 

and tia* to develop  tata,     tono the *»VIMMIJ*.I of d*T*l*pla« 

coiai trie« «houli alla« tiu oan.earlon« '«  oertaln types of knewaow 

baaed en feo« ral te ohne i. o b¿ o.U 4«T*lepa«*it in the country. 

6* ó For the  three Cu*r Motorio« onoaen,  the ineldeaoe of 

tax** du tie* (with oarro »ponding flaaaola«: oherc»*) werke oat ta 

7*5 to 9*5£*    Due to ti'uj* taxée aiui dut le* lu theao projeot»,  the 

coat* of production tí Urea MATO laoraaeaU by 4 to 5Jt. 
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7.0 IlCfclCl.  IHCIHMÜiaS JU.D PftüCOhSHiSiT CBÀICB3 

7*1 Lioence,  bat!o engineering, detailed »afincaría« and 

prooureaeat abarle* vary freu 4/   V) 7¿* of  tbi total Í3-*e«taent* 

Th«y «x« $ li.'j «ixiioa ÏOi napbtna Uuau. *  0.2 Million ior 

fuel oil ba**d enei $ 8. i Billion fer oo&l based plant* (Tablea 6 

7 and 8).    ïbe low fea? for tar. o oui basaci plaut ia du* to tha 

faot that two Identical ooal basad planta vara engineered at 

th* eaac tiat. 

7*2 AM aan te *e«u ti*« íorslgn «xehMBge for lioanae,  bailo 

engineering,   deuign engineering and prooureaent oharges for 

naphtha basad plant la lugSwst.     ini» La not always th« oai«. 

for other najpbtha U^aed pianti engineered by ta Indian  Engineering 

Organi sut Ion r  Xbtj aie lower.    Ia thìa particular ease  this ia 

high dua to the «p«clfic reaaen that the  ieai^ engineering haa 

been dosa by a non-indigenou« eng.xaeeriag oontruotor»    Coal baaed 

projeot oare haa tha loweat foreign exanange u'j thia haa beca 

alaoat wbolely an#dneered by as Indian ahgineariag Organisation* 

7*3 '£h« «ajoUcur oluraei: lor engineers and or *f ta* an in 

dCYaloped oountJ.i*» are wich bibber than those in darai oping 

countries - atijuut wh*n oonpum  to mcUau ooniuticna»     ïfca latter 

la oua third to ball  of tha lomar.    ïae output ir no v*y inferior^ 

It haa been found  th«t wbarever an Indien  fcnglneerintf Organisation 

la a«eooiat*a aid a substantial pertico  jf the work is done by the 

Inai an Sagmeera,  th« *ngin*exiiig expenses has ooao dova.    Indeed 

many of the related international engineering organisations in other 

field« use Inai an engineering organisations for detail«* engineering. 

Mowerer,  this oonfidena? lias not pezeeated to tìy» fertili «er 

engineering fi«ld a« yrt.    taue* tease organisation« «hov?d be 

perauaded to as« *a um,;, vf indáfenoiw aaginaaring OAoabllltiea a« 

possible of th« oountey untre thuy are fcmildlaf the plant«, if the so 
... J 
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MvssllAtl«* sc» avulssl« 4»  1s«t MMti}. 

7*4 latorsaUasal l«sals« isaUtmUsse il«« vari* sask ss« 

Asia« ds«vl*»»ant teh ab «al á ea»r>Uy ».«sssostos (aj »iMlilSf 

taMiU«^ r*t »•« aJ la4i««a»«a saftsAUtisa 1« ssalfs sacUaarts« 

siali a« Xu «tat k%«lá «>«*... tar t*aÂ«aao«* aa,uijaMNit vis»»»«*» 

ls»»»tM «i4ui^«#ftt«    X* «salar «íf «aalgti •tutisasrin«- tosMslsgf 

a# A»ta«*at4s»«l fi m« %o sttssr ti*l* As«l«snWM knith sfflsM 

•v Aa41#«n*«a aM«-l*ss»t«ê sfarsmlaatla«* 4« AsvcifaAa« MMtrln 

SSSttl«   M  MNiMtf»!* 

IO Uasisa asá aasis «sflssarla« tsar«*» «asta* «jr Usa* as v» 

SX«   fVSSSSllf M   (MIUM.     fs«  *>!#• «*"•  •?  llaSSSOM if  ««A« 

»¿»•ml tlHHUê sslssl - AstaasatlMal ¿a fl atlas.    ••*•*•», 

tas ssaalata «rfaat tf Inflation «aawlé «o* sa posasi M t» 

UMBOS SS« aaai« osfissoriss. fsso s» * ssastsatlsl asrt sf las 

est* »s*as« as to tha «liast a*4 saos fotiaxstss »»fats tst 

s»#**»st*stas isflatías sa« stsvtoA, 

••1 UM »5  m* aaaaft »f prej««t *»so«tlo» ir lovolsplsf 

sssstrloa la les« »t^vmt o*«.*«»A*J ya*rlo«.    Io a ssnwl Mil 

ssosstsé »i*j»at lu ;.*4A* tfeia eajr fc* loa« toss 1J* »f tsat 

*s%sArM fs* aavclsaaa scustrlaa,    Bat ss as avsasf* it it 

•MA Mrs tsas tai a.    A $a».io af tt» M Usi Usa MssAsls sf 

ssas ai  t*a ).ft»*sata «&lss wsst •» «111 *• M otross As 

MMBAAS* la flvw >*!•» • 



• '   '•'ì   ~ 

îàtoUl 

1. Project A (Gaw Baa«) 
Gras»-root 

2. Projoot S (üaphtha) 
ttraaa-xoot 

3. Projoot c    (líapfctaa) 
Oran»-roo t 

4. frojoot D (Fool Oil Üaaoj 
Sipaaaaon 

S Projeot S (/u*l 011 la««) 
Bapoat AaalfB 

6. Projoot F (i*»«l 011 .H«««) 
Grao o- root 

7. Project   i (Hltrc Phoapbato 
Sxpaaoloa; 

Total tlaofox 
¿aitai. 

4?   aoatha 

60   aontha 

X) «ota« 

56 aoata« 

46 aoataa 

48 aantb« 

40 aonth« 

Ö.2 Ifcoafo thoro aa« boas laarovaaont« la tho ti*o aahaéul« 

of to« projoot« la rtoont tla««,  «till it 1« sot full/ aatlafaotary. 

In all tho«« projoota tha o tetar aa« don» tho oiril worka aod ortotion. 

it lo to« oxy*ri#n«o ia ladia toot «lting full roaponalbillty to 

oao oontrastor - b» «   foraig» oontraotor or an iMlan oontrootoi - 

aonlovoa a quiofcOK UJM oohaduio tha»  vhos tho project la diTidod 

aaooc Twiaua authoriUea.    lavorar,  tbo foraor typo of «ontraot 

oiocutloa ha« It« own drawback « «apovjially ir tho oontraotor 1« a 

aon-indigoaoua ai»«.    It tanda to «orb tho ladigonou« asporti««. 

alao n^illtv  control st oqulaaoat and lnatallatlaa aa vali aa 

adaíUtior   »i tn« ¿rojoot to loe*! ooudltlana ooooao« dir fioul t. 

honoo aathoda fc**o  to b» fooad to roduoo tho tiao m'—irfrl ««hoiul« 

within tht liait« of par&aotora raqui rod by favaioplag oowitri««. 

J 

X 
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••3 One ef the oaueeo ef projeot delay la poor aaaagoaent 

•ad peor Monitoring oí  the project exeeutlon.    A good «altering 

•y«tw will allow to identify euffioieatly la ad rano« tat pelata 

•ad arena whex« tit project le bela« delayed ae that early remedial 

aotloaa can be taken to reotify taea.    giallaxOy feed auageaent 

and aoal taring will letexalae want adran o • aotlon a*a to b« taken 

for tlael/ execution of the projeot.   Man? projaotc la d«Y«loplng 

eountrlee atart with CPK/i^T Charta, but It la rare.    It need aa 

a tool for projeot ezeeatloa.    lnle la a*laly due to lack of 

ezparieaee ef the project aaaageaeat.   Baaoe It la adTlaable that 

If the projeot aanageaent doee not hare the axpertlee taea either 

they ahould appoint th« engineering oontraotor to aoaltor the 

projeot or appelât a epeolallat In thla particular dlaelpllae to 

adTiae the an owner.    The extra expenditure on thla aooooat aero 

than be ooapeaaated by aaTlng in tia« and heneo expandí tur«. 

9*4       ¿nother araa where the delay oooura la the delay la 

•quipaent deliTer;- - both Inported and indlgenoua - oapeolally 

the latter.    Thla la due to leak of tight follow up at the 

ouppller*a ahep afttr aa order la pluoed.    Similar to aoaltorlag, 

the adTloe of th« «agine«ring ooatraetor er epoolaliat McaalaaUoa 

nay be takoa for help In follow up. 

••5       Eran if the projeot la exeeuted aa per oohedule aoaetlaea 

delay« ocour during the oeaalaalonlag of the plant.    More than one 

projeot in India had ita tiae aoaeiulo lengthened by aore than y«ar 

due to trouble« in ooaaloelooiag atace.    Tacce troublée la 

•oaalealonlng «tage ocour aalaly due to dofeota la deal«* and leak 

ef cloae iaapeotlea dur in* fabrleatlon of equipaont and ereetioa 

of pleat.    Keaoo aeleetloa of proper engineering oontraotor, eloae 

and eftloieat laapeotlon aerrtee at all atagea of the projeot la 

an abaoluto aa ceaally* 



••é la aaujr d«*«Ieytna; aoaatrl»« «1 tarano« by Garcrajaant 

•t th« laporttf liât of a«u¿p««nt «ad aaWrlal la a lagaX 

roqul r«**nt.    India« *x»«rl«ao« ¿a *«*• if it i« u«t «ffloloatly 

handled thi« lg as a**«* ^litrh vili ar«at« dala/» darlag ordarlnf 

•Í «culpa»; t »ta»*.     i*h*ra are  lu.jtajt«c ta /.alla that rapaatad 

quatatlaa« 'roa roa»   ¿art}  had  io 9» aaktd aa »idid.'ity of 

«¿a« tati on« axplrad  »«fora th«   c?OY*xna<«>t ol«ar«d  th« iteaa 

for i»laoa*«.;t of  (.iirohpü» ord«r foi  th* Xa^ortad *i¿üi,pn«Dt.    lach 

raquotatloií  «ntalltd ¡u.  loor**«« in irlo«.    Th« a «In oaaaa of 

th««« d«lay« la ta« lack of a rapport »«two«» tho proj«ot aathorltlo« 

aaá o<xtaoxn«û Oa-»«i»n.«nt elfia'al« and anianglnatiTa application« 

of rul««,     ,aT«ruaoi)ia ahculd  a« r«qBB«k«d to «ia¡llfy th« ml«« 

aad cua«id«r ««oh oaaa co  « t« a«rl  • ,tr.d wit;- ay a pa thy. 

• •7 I» fu-t-J«ota wto«r«  th« »«nrio«« of  ih« «bgia««rln( 

ooatraotor i« i.i»¿tad   t*  «up|.:.y of «ußin««rJiig,  anothar aoaxo« 

af delay,  h:» eon* Una«,   vi ««a.    ín th«tr «nxlaty  to «upply  th« 

oli«nt wiv. tnu lata«!   ixt>nr**m.,t> kh« anfin««riBg oontraotor 

ha« «a«g««ttd aodlftoat» «ma la <io«l#n er «^uipaant «apaolty 

and layout at  ih«  *«r'  lata at»«-«« •»/  pre ivxiraant or projeet 

•i«eutlon,    lu >-ui fw«J   o'.J   a«t-«d p*oj«ot ir. India,  a aaaear of 

aedifioatioa» ««¿-« ««¿.¿««i«*  by ti.« U «an non «/tar parehaae 

ardor« on «qaipaant aad «ea*  pl«o»u.    thi* haa not only lnereaeed 

th« eqalpaeat ooat bat «leo latifthaa«* th« projeet tahaaula  ay 

a a» at «is aontha.    In th* eoal ba«ai ^r»J«ot andar raTlav, at th« 

final «tag«« «f #r««tion « taxi«« of aadiflaatlon* had to ha 

•ad« to ton« advaataira of tha «XBerleaee gained by another elallar 

plant which «ant on at¿«*a at  that «tag«,    fhoaga thl« mar 

vaealt In aaooth op«ratira of th« pi tat, thara ha« teen a dalay 

J 
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•f two to tarso south* in «A* prcjoot axtoutlon.    I« a Hiddio 

lut ProJtot roportad In to« roooat Lahors Mainar of ÜHIDO, 

tao samlasor eontrattor os**«stod aodlfioatloas in foundation 

d«al«a,   •**•* tao f o andai ion k i already boon puparo«.    Ono or 

two similar instan o«« had ocourod in India also.    Tasso last 

•lautos modifications oaan«* tha rjrthea of tas systsa of 

oxooutloa of pro joat, la or taso o tho squipaont and aatorial oost 

and also iaeroasts tho maaafoaant and fiatasi»* otaargoo du* ta 

loa«-thtnln« of tho tiao tohtdult. 

6.« la tho ooal bassd plant ondsr rari tv» it is sstlaatod 

that duo to dolajr in projtot sxtoutlonby about ¿0  monthai  tho 

OTor ran on aooount of inoroaso in aatorial oost and orootioa oost, 

aaaafsaoat ohargos and finaooin«- onarfos has btaa sf tao ordor of 

I 20 aillion.    This almost ooao» to about 11.5% of tho total 

larostmoat.    In toras of oost of prodaotlon of Uroa, this has 

boon iaaroassd by 4.5%. 

9*0 MOM OF rIMA* cine 

9*1 la aanj of tho dorolopla« oountrlos fin an «in« of tho 

feroiga ozohaafs oomponont of a projtot is dopsadoat upoa tho 

avodits froa otfatr ooua trios or froa squipaont supplì oro or 

fraa latsraational fimaaoing institutions. 

9*2 Ik« orodita froa Qayoraaonts of tho dtrtlopod «ountrloo 

vita pratantly noraall/ app li ©«bit ooaditloas hará o or ta in draw- 

baota.   Majority of taoso orodits aro tiod l.o. thoss orodits 

ama b« uUli sod only la tho donor ooimtry.    loraally, thoro 

should aot bo any obJaction for the purohaso of oquipaont only 

from tho donor oouutry.    flowovar, tho draw baok ia that ooapatltloa 

arnoa* suppliers bsooma rostriotod.    this somstiass lnoroasss tao 

«oot of oqulpasat.    Ia addltioa to abort, if tboro is «a 

1 
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laflatloaasy ata»ap*are la too doner eountrjr, the laereaaa boeoaea 

•till hither da« ta »rovi al oui a«de by tua auppllar to aaaeaaedata 

fanalai« laflatloa.    tel-wr are ¿iron reeeat quotation« (1977) fa» 

aaaa of tl*« laported equlpaent f.oa ta« ara dit fitina; eountrioi 

Tla*a-Tli the eoet of aaaa eodpaont for «aceptable «natations 

aadar latonatlonal aoaeetitlvo hiidlaf. 

Itffra n 

• x 10* 
Sanpller' a       International 
^natation OeapetlU«« 

1. faeoadar? lefaxaar 1.3 0.7 

2. Janéala Cenrorter Intervalo 2.2 1.3 

3. B.F.W. Pup and turbin« 2.0 0.Í 

4. Ufb freeaure Heat Bxoaaufer* 2.2 1.1 

5. fl.ii, lallar 4.4 2.3 

fee tabla la eeir-eaploaateiy. 

),j.1       If tlia aradlt la euppUero' aradlt, iene aar« aav 

faatara ara Introdaaad.    la addition to too dleaéVvaatafae of 

reatrloted biddln«,   tuero ara workup* addad to Ito« Met bjr tao 

afanar «Aioh euppllaa eqaipaeut mder euppllere'a aradlt.   For 

e«o af the euppllorn'  erodit «t ono tiao andor aefotlatlenfor 

aa FCI projeet the ltaaa of atra-tip lnoluded aad lndloatad Igr 

tha afaaagr ara aa follava » 
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MzMMäi fatti 

fnmmiBt Bkpaaaaa 

Saapatah Bxpaaaaa 

OOBtraat W«Pftg»—Bt kflUN 

lit« Ha Je Inaurano« & 
Oaapaaaatloa 

Pra-flaanalnf Chaxfaa 

Other Oharfoa 

Fri«« laaalatlea, 
G*atiaf«ney, Hak «t«. 

Profit 

3.73* 

7.00)1 

T.TOJ* 

1.00** 

«.3* 

3.1 Jt 

4.0* 

35.7 i 

lb« f.«.b. «eat «ill b« 1*07 Uaaa ti» ax-v«rha aaat. 

9*3*t       OB th« abara baala aaat «f f.a.b. «Qaipaaat «mi«» 

aoppllara arodit la about 27> hlgaor toan IX th« aqalpaaat hai 

•«•a yurohaaad «a Mah payaaat.    Thla prio« diffaraaaa la la 

addltlaa t« any pea«ibi« la«r«a«« (lf aar)  1« pria« ina t« 

r«atrlatad biddla*.    lavorar, ali aappllova arodlt daaa aat 

hatr« am«h high laoraaaaa.   India haa roaalvad a«ppll«ra availt 

vith aa la« a aarkap aa 10*. 

9.4 la a d«T«l«pinf ooantry Ila» India tha f«r«l#a axahanf« 

a«at «f laportad aqulyaxnt only aov-*-dara la abaat IJjl af tha 

total lavaataant (ath«r «oap«a«nta ai ferolga atahaaf« lifea a«r*l«aa 

ara set gaaarally ««varad bjr aappllara oradlt).   If «• aaaaa« that 

laaraaaaa da« t« aappllara aralit aad raatrlotad biddla* la about lf$ 

aa th« tra« f .a.b. oaat, tha lnoidaeaa «f a«pi>ll«*a «mdlt aarkap aa 

tha tatal projoot ooat (tanta* lata aaaaaat aarraapaadla* «aataaa iwt/ 

aad fiaanalag «hargaa) will ba ef Ih* «riar «f 5* (!•«. tha«« vili b« 

v' 



an lavHH «f 5* In the projet ocet).    This figaro «rill go «P 

•till higher If  tli« insert ecataat of equlpaent «apply goes up. 

If it 1« to recaman t to Government  creuit (ro«trieted kidding)  th« 

increase will be on* third V. half >»r the »tor* figure depending 

«pon whether itnlati «uso ara ia o. vie ed or act« 

9*5 Generally  «recUts ax« ^irou  w help th* donor oountry's 

industry,    H«XK«  it la natural   t)i*t th* oreuit« *re tied to 

pure has« th« equipment froa too donor' n country»    Eovewr. duo to 

laplloatlon of in or «ti« in project oo»t du« to restrictive bidding 

and «uppliers1  or «dit «/«tu, «í^rte «hould bo initiated to persuade 

the donor oountrleo to «Ho» iMU orwdlt to bo utili «od for paroha«« 

of oqulpaent on int«rna*ion-ù  «ornatiUT« bidding, if not for th« whole 

•redit, »t leaot fcr « «uijttfltifci  r*xt of it, 

9.6 irs» th«  ¿lomt of iri«w of   the iu cj«at,  th« proposta Bot hod 

of foreign «xoh*n«e fiaa.noii.<; w.i; 1 bo project so un try*« own 

reaerre of foreign exchange or froa international financing 

institutions or a group of institution» wbloh allows «nrestrloted 

International ooapotlti*« bid<i.<n# /or equipment and «errloe«* 

am> erica • of India ha« boon tt  t under lu tara*t Jaal  «oBpstltlTe 

bidding,  the responses froa »ario*a e»ppii«re hare beasi wery enooureMrlag 

am« that the fertiliser plan' operator is able to get rety compatiti«* 

and teohaioally aeoeptable offer«,    anothtr a«thod «f financing nay 

be a aodlfled fora of in tomb» ion«! competitive bidding supported by 

a eoneortlun of donor oo un tri «a vho pie* «p their share of oredit when 

the biid«r fro« that ««»try »in« toe eoatraet.    India does not have 

•uoh szperleaee in thir. Vi» of foreign exebeng« «up port. 

9.7 WhAl« requesting for owuticci txv* Tarlo«« partie«, 

on  the basla of the foreign eiah&af* |. raided b» the project owner'« 

own country,  «GM dewelepiag «e-»ntri«u  eoaetism f»«o a peculiar 

•ltuatlea.    the quotati»« r rw.yed from r?a« developed oowntrles 
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lo high»* than If thay had aaoalttad taoa to oaifcta of thalr awa 

aaaa tri* a or to e «tor doYalapod ooaatxloo.    tali donalo otaadard 

la laaxpllaaala.    Xavaatlfatlan ahould ho atdo by torn* lataraatlaaal 

arganisatloaa way thia la a« and haw to rosara ta* aa typo a of 

aaoaallaai parhapa UHI DO «a/ ao of holp la tbla raapaot. 

9*9.1       Saraloplaf oo on triti, la ardor to proaota tho aaaooat 

aaflaaarlaf lndaatry, oí tao raatrlot tfaa laport af aqulpoont. 

If thoy aro aanufaetarod in tho aouatry.    Havorar, thia laudaola 

puxpaaa ooaatlaa y laid aevatar praduotlr* roaalta.    atoltoroa 

«ador tao QoTaraaoat protaatiTo rofulatlona, thaao ladlfaaoao 

aam.faatarara do aot try to rafulata tho ir aoata aapaolally If tha 

auaaar of ladlffoaoaa aappllara axa llaltad.    loaoa la oaa* oaaaa tat 

laal«oaoao eoat of ogalpaant la aaah hl «aar thaa tha aorroapaaálaf 

oaat quatod «ador lataraatloaal ooapotltlvo tldalBf (zo) ay tha 

aaaa aappllar.   Balov ara ta* prlaaa af aoao aqulpaaat aoata aadar 

latornatloaal ooaaatltlra blddln* and tha oarraapandlaf oaat for 

aiallar oqulpaont aadar aaxlaaa ladlfonatloa prlaolplo. 

• a 10* 

1*    Coal Firod atoa« 
Gaaaratloa float 

2.    ayathoala Ooaproaaar 

lltrofoa Ooapraaaar 

002 Coapraaao* 

Air Coapraaao* 

3. 

4. 

••3 

3.24 
1.4 
O.J 

1.7 

••1 

4.* 
2.1 

1.3 

3.5 

9.t.2 Sia Goraraaaato of daTaloala« oouatrlaa ahould oaa «hat 

»hila flTlnc pratootlen to iBdlfoaoaa aaflaaarlaf ladaatry, «ho 

laaaatry ahould aot taka undue a«>aataco of thia protootloa« 



• « • 

- 56- 

J.Ô.3       la addition to high cost, efton the delivery aohedule 

•f ladlffenona equiparai axe orati«.    Tho delay la toa« of «te 

reeont projects in Indi* ir to a cub« tan tini extent du* to 

laalfonoua ripply.    Out of in« reaacnc for delay is tho ooal 

baaed pluit dleouseed hare is due «,e indlsefteue oappliero. 

Though la retient tlaee, tho delivery schedule position has 

•oneiderably increased,  etili  there 1« aoopo for further 

laproveaent.    It Is reported one of the aala oauaea of dolay la 

tho aupply oi indigenous equlpa«n% lo lack of raw aatorlal 

Union ia «any oaoos hare to be imported).    Ia that oaso 

GoYorcaont« of retpoetise oouatriea anoold eerieusly think of 

aatorlal banks in tao oauntry noi also holp tho englaeerlaf 

laduatrjr  to har-i perspective plans.    (teveraaeats of doreleplnf 

oouatrios siculi  seriously examine tola proble«.    India aoaotiao 

allow laport of equipment (erwa thou** availaolo la India) on tho 

baela of loader tlao aenedule of Indian equipment*    Porhapo 

othor oouu tri a* iutxa »lallax relaxation«.   But by tho tlao tho 

dolar in tl*> eoliodulß ia ¿otéete* it la already too lato to avltoa 

OTor to * ¿ported suplios.    fl«e-o at tho beglmnlng of tao projtot 

ltaalf Gorornao&ta ehould alle«, import of equipment on the basi a of 

past oxperleaoe 

10.0 SQVïïWï 

10.1 Uli DO lo sow ea*ac*d ia precaria,- aodol ooatraota fe* 

fertiliser lndUFtry.    While prerariaj theae ooatraota the 

•lalaa of «he fort:li»or plant e oratore to protest alaoelf afalaat 

defective deelpi or dofeetlr« operation or defeativ« a apply of equlp- 

aeat should tutwraily ho   taken into aoaount by providing aere rideremo 

aad hierher liability alauaoa.    ïl*r« i« aoae suggestion to held the 

eaflaeerlAfc ccutr%eter r^ajwosJblo for ivnseqaeatlal daaageo.    Hoc 

euggoatlonc b^y, boon put forwari tr lncrea*?  tUo quantum of perforata«* 

v> 
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boats given tv ih» contracter.    By theaee lvs s the M requlreaeats vili 

eertelaly help tac fertiliser plant «parater gattine » vali designed 

plaat which will aparata aaeothly.    however, an arguaeat has beca 

pat forward *aong others,  by engin* »ring aoatraota theaeelves « that If 

tacce aeaáltloaa ara pat late ooatraota la the way it la dea* ni ad by 

alleata - the enflaca ria* contractors and squipaeat suppliers asy bc 

foraad te laareaae their quotation« to protaot theaeelves agalaat 

possible payaeat of penalties.    The validity of tala arguaent should »a 

investigated end eoa« vaya hare to be derived te get the protection 

required by the fertiliser plant operator without la creasing the coat 

of the project disproportionately.    Soae of the svggcatioas aade at the 

Labert scalo&r of UWöO la worth investigating la depth.    Iasuranoe 

coverage and/ar baaas olause any be soae of the possible solutions* 

10*2 For saooth running of plant In the initial stages sad 

te train the lcoal operators there has besa saggestleas to appelât 

the engineering contractor as nanegeaeat eontraotor or consultant* 

There baa also been euggeetlens fron International flaaaeiag 

lactltwslans to this sffeet for sea« of the developing eo«tries* 

froa operation point of rie* tue»« suggestions are ooaaeadable 

espeoially In those ecuntries vhart skilled operatore are •caree, 

however,  thlsaeoossarlly will ¿nervate lnrestacat for the project* 

Aaoerdlng to a TVA estuiate aade in 1975»  the expeaoes required any 

be cf the order of | 1.2 alllion.    According ts another estlaats acá« 

la 197é for a developing country the figure was I 1.5 all Ilea.    With 

the preeent day costs,  thess figures are likely te ge up further* 

Talc lc so because theae apeoialists froa engineering eontraotors 

aaialy coas froa doTeleped ecun tries and the per dica rates quoted 

for these are rather high - as high as $ 400 par day tax free.    Bolutlea 

froa this lapasse Bay be utilisation skilled techniciens froa other 

developing countries who are building up this expertise.    At least la 

eertala developing cena tries, the »paalalists are as good as those la 
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d*r*l*p«d *ountrit*.    At ta* pr***at tlao th* par dlaa rat* frea th*o* 

aratri*« ara au*b 1««« than tb**a of d*w*l*p*d *a«ntrl*a.   h additi** 

th*** «poaiallata vlU »•  nth ••;« fa*âli*r vità p*«ull«r profitai 

«•afre* tod tjr d*Y*l*piaf «ouatrt*«.    In  fa*t MM of  th* d*T*l*plnf 

•eaatrle« ara tabla« «dvajrta«* of tfcl« «atri fro« riporta avallati«, tao 

•api«/**« ara quit» «atl«fl*d with ih*  p*rfgra*Jioe. 

10.i For auyanrlaion  ef tnfino«rin«#  *r**tlon «ad oflaalialoalaff in 

Indi« ite p*r Aira rat* ebar«*« t>y th* «spatri«**)« kava in*r*a**d la 

ordlaatolr 1« *b« la*t fow la* ya»r*.   Parhapa thi« 1* upa rima* of 

oth*r drralopln* «ourtri•• Ai**.    îh* pmr 11*« rat* of luropaaa 

•spatri«tta w*ra $ 80 in   1?é»-70.    low   it «tan«* at aera Vf 400 par 

dap.    Vail* aaftotlatta« with *n«la**rlA#; aoatraota atteapt* ahoald »« 

•ad* to verify tb» vario«« ««panant« wbleh «app««*)dly «aka ap ta* par 

dlaa rat* and boy tbor ooaipar* vit» th« par 41 «a rato« qaeted »y tha 

•a«* Mddor* for dava lepo«  **UbU.iaa. 

10.4 An#tltar ar*a whor* *** 'x-.tsraot oaa a* Bado «a* •/ aa a tool 

for rod«ola« th* «oat of  ti* pt* ?»<tt,   *> «Molali/ for kaavaov «ad 

an g la «or in« eoatra*ta*   1«   %» ij>t¿iMu«*   suitable olaaaoi to aar» th« 

toadenay of tb* antfn**rl££ an^t^Snvm   to istrada«* a*difl*atl*a« 

and iaprovaaait« in tb* aidât hi t4T*a*mà ita«*a «f lapl*a*at«tl*a of 

th* projoet.    Contrlbation* lo lu<?<•»«•   lit projoet «o«t dn* t« thi« 

toadanojr ha* alr*adjr »*«a diaouaaad la  a pravi*«« «««ti*« (!.?)• 

Though la « nomai ooatraat, «aaaìiy   la\«r* la « «la««« that tb* 

•affla* »ria« oontraator oann*t Utroduo« ani •*41fl«atioaa after 

«a«la**ria« 1* **apl*t«d wlthoat tha eomaoat of ma« all*Bt, «taally th« 

•11 «at «uoeaabt to tb* »or«u»tloii uf ta« ea«laoeriBéT ooatraat*r la al« 

aaxlotr  to bava tb* lat«at ÌHm*T*U«aa  of t**ha*l«gl««l d*v*l*pa*at* 

lof oro «ffr**iaff for thl« Innovation* oath tb* *ll*at «ad th* «Bfflaooviaf 

«f 



eentruetor should dlsouaa the financial iaplioation«, net 

only da ta« ultlaut« «oat of production of the fertili««r 

but «la« OD the inv< alaent . nd Un« «ehedulo of the proJ««t 

uad«r «Aooutlon.    If ¿uch      funnel. 1 rt^Tiew la don«, la 

•any e,:*ea it aay be found th.t «uoh modltioutione aay n«t 

be worth taking for that p rtiojlar Pruvi8ot.    If, inapit« of 

auoh finding«,  the »mt;iueerlng contractor inaiato on aodlfloutloaa, 

the «liant, ahould bt entitled to moorer *11 or BOM of tha 

costa froa tha engineering oortraotox. 

11.0 PlNAjiCIIG CH,U.C  :; 

11.1 Financing oh<4Xgee lor * pro J «at «jay Tury fro« 5 t« 

10> of tha project ooat depending upon type of financing and 

d«bt-«quity ratio ¿dopu-d for th« project.    In India tha 

Internet r.te for joug-term Govaruaent Ioana ia ¿bout 10 - 2*,Jt 

and for eomaaroi-1 lona it la about 13- I4;*, «hila ah or Utax» 

lo*ne attract intaraat fro* I3  to I7/. 

11.2 Though fertilizer ij  , rlt.l  indu«try and directly 

related to UT liability of food to people, tha intaraat rat« 

«hurgad for tha long   nd «hort    am lo-ne for tn« pro J »at 

•Ithar by goTemaent or oomnercial lading institution« ar« 

trau ted on pftr wi th any other industry.    The b\rd :i of 

financing chargée la    ulte «übst .nti  1.    „ill it a«t bo possible 

to treat fertiliser iniu« ^   on p.jr vith utility industry, lo-n 

for which attraet«  i lower intaraat r. -a in eoae of tha 

oountriaaT 

11.3 iaong all tjp«« of foreign eredita, «redit« which 

ull«w international «ompetitire bidding ao the t project 

autnoritiea e*n • op «xound tha world and gat the moat coartiti?« 

 J 
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prlee« axe) naturally preferred by Pro J act Author!ti««, 

levatort fro« tii« project author!ti«» point of vi«v th«ra 

la on« flaw in this typ« of ortdit.   Normally an ant«»*» 

preaeur tri«* to «pand hiß e^ai^r fiart and than the learn 

or h« «pand« «qnitgr and loan in oertain ratio.    Ihla in 

don« to k««p th« financing ohurgaa of th« project down- 

However, in ISA ortditt th« int«r«at on loan 1B oaloulated 

fron th« tin« th« disbure«»*:, t of IDA loan 1« Kid« even 

though «fulty capital «m be available«    BUL« naturally 

booata up th« finan«Ing «hax«*«,    fk« high financing 

amarga« of naphtha based plant alternativ« gir«n In thin 

atndy 1« mainly du« to this» 

11*4 Sow of th« loans (,iv«n by International financing 

Inati utlon« r,x jo»ea«mti to th« rceelpent government with 

••ly a mints; .«rvlo« charge,    low«var, tha government giva« 

loan <o tha projeot at their nomai interest ruta.   In tha 

C&oe of India it 1« 10.25^,  though th« loan 1« apeaifiaally 

•ada fox tha project.    Thus th« beneflta of low aarriaa 

ahargee of th««« loan« is not pa«a«d on to th« pro J «at. thia 

diff«r«ne« nay V» a« high «« 9.5*.    Suis la an *r«a whera 

Investigation« «an b« mad« to find out whether tha r«e«pleat 

foVMBMBt «an be perauaded not to aharge ertra intereat on 

thaaa loan« «x««pt th« ««rvio« obargea* 

12.0 MISCELLANEOUS 

An area where  u.«r« 1« a poaaiblllty af rcduetlon 

in inventaient 1« thut wh«r« a country ha« »«v«ral f«rtilis«r 

proj«ot« to b« «z«out«d la a ahort-apan of tin«, r«p«t«tlva 

uaa of on« design for all th««« planta aan be adopted. 

4 
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M has teca don« lo USSR and feople« Rapeblle tí (Maa. 

Kepttetive ma« of dtiign net only oaa aar« aoM portion ef 

th« d«el«n «nfflncftrlnff chargée kt ala« «bar« nay b« conci- 

derubi« iuTiag m the oeat of uquipnvent aa repeat order« 

on  tht aun« auyplior «un be placed.    However, the latte» 

nu? n«t I»« poco1ble for lnported tqulpnent if tha aoure« of 

the inportad equipe» nt It different for different project«. 

»it repeat ox .«ra «an be plueed on indi fan oua supplice. 

Icpetetlve daaifn and repeat ordtre will alao help to raduee 

the apar« inventory.    Uh« »bora procedure amy raduee the 

project eoat by 2 ¿e J,'» 

12.2 Sxp naion projeotai  li «xpaneion projtete are 

initiated at the existing ym.oet altea,  there «ill be a 

eonaidarfaDla «aving en iia'ra-c true ture and off ni La facilities. 

Of ooura« «una inTe»t««tit hure to be nude te ino cace tiie 

•apaeltlaa ef aone aarnee fuoilitie« like water and power 

•wprUi cooling towera ato.    However,  the invt»tn«nt will be 

ani j fo.   n*rgim»l inprovenente.    Son« of the fm ili tie« like 

vorkehope, liberatorie«, «afety f*cilltiee,  adminlatrafciv« 

faciliti«« need not be i.icreaeed.    The reduction In project 

•oat - depending upon extent of expaaclen will be between 

6 - 12£.    However, expansion will net al*»/«" be possible dm 

to raw smterial availability or nark at conditions for finished 

preduote.    Alee exp-neion of exlating large fertilizer ooaplexo« 

nay oréate tra^aport bottleneoke and exooeeive ooneantratlen 

ef industry in a partiouL r area, 

12.3.1       frojeet re ortt Subeequent to the preparetlen ef 

feasibility repart, detailed project repart la mettaary. 

Preparation ef *n aeourste, a reliable detailed project report 

._. J 
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fcoforo u final invaa tuant ¿aeision is t<tk«a will halp tha 

fartilizar pi. nt operator to tujca u «orr««t approach la 

salaottng procti» steps,   typ* of aquipaont,  ron.ulr«d 

built-in s^foty Jf..o tore, axtant ol off ail« unti infra- 

strutture r« ¿airad   uid tr.sir divlaion *m,ng tu« ¡>l~nt 

cparators,   utility and raw «-tarlai suppxlarw and forar, taant« 

Tha roport «aould  sa detalla« ona dia usslng pros ¿mi  oons 

of T. rious cl tsm-Vira ..ppru ohas«    It should    lao h-Ta 

usti«. ÜB basad on rell;ble d¿-U tjici . e far LA poncible on 

quotations*     It u trvld .lao    ;3i;'. out *:•-» whara  tnara is 

likaly to  be ej?t incra n.h    ¡:á tmgftct prob bis atthods 

for tt.eir sont roi.    ito, il approach an lBploaant-Uion 

achadula «¿nd dirlsion of rasj:,.naibility betwvon   tha pl;4it 

opar-ter ~ûd en;; neer^ng oot.tr- otor fa.ai-ld ba includ d. 

Iaplio xion« of T-ilo'.s t„r • °* fin..noing should ba indi- 

•• iati  to   the  former.    î'L.u Client  tools r.cCi ac^ry for «neu- 

Ion   .nd cou  roi  of proj  et«N i...culti diucujsad*    It is pre- 

ferí •  that during the prep, ration of   Ine ro; >x'.t extensiv« 

Consalti, lona   .nd  dlbC ,usions with earar.-l prob.bla X* lioenaora 

una engineering o on'.r c torn .mould   ¡...ke pl^oa. 

12.2.2       Nora-lly u. fo ¡ability ox project roport should not 

ba antrustau to »u organisation un.so r.oraul funotion is that 

of an eifineering oontr.otor.    Ineptie of  all   the good In taisions 

of tha et.giueerii.g oo .tr..etor, Mho is ei.truetea with tho 

prepwraiio > of    no report,   to ba laptu-ilul,  no,  by rary autur« 

of hit experience,  -ill  tilt  tohjjds  t/peo of plants , nd 

a«.hoes of execution with whlcn ha is f^aili-r«    Tha prepa- 

re ti on of ia<*Bi.ility reptft suould preferably bo «ntrust«d 

to indoptaden'   o.g nie  Uons who do not   .et ne engineering 

Con r «tore i.a.   to lnaopendent consultant» or consulting 

organisation». 
  J 
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12.4 l'i J »i e o   'oí   .i-nui'8! Hj prep n.tion of definiti»» 

r.Bü compiei* not? je for   endtrt - o« it )»« for andina*ring 

contractor or for u.;uip**it supply or for ounafaaant oon- 

truotor - thui.-e i- i   -nibllit    • of reduction in inveataent. 

If tho op«3if'option« ,'iil X't-sponeibilitiae aro kepi TOfue« 

the tendono/ of tond'Ter« gonurtilly le te o orar Tari oui real 

or iauginary «veri tu-li ties anü beca* boost up  tho prioo, 

Tho grey area* should tot  elimina ed if poaaible or should be 

kept to the ,.:Inima¿.    Cn ci: ora tí OD of ihe oonsultunt vho has 

prop .rod   iha  detailed nrojeat report »noi Id he helpful. 

12.5 Lafin.lt» «ron «ias in tua prcjeot investaent Is 

poso.'ble by uaiuff CjpK/'pEM  ¿ü a f.-migeaent  tool,  for example, 

vhera the deiirory ue; »d;J» of #iqjlr>aent t-od/or  tia» of 

install'. 11 oa lit l*nu imre.'it.ïïr. t ou   Iheu can bo  done at a 

1-ttar pi,?.** of tj.t ^r:.,i»«t nohedule »0 that JuTOetatnt oa 

these 1» deierred nnd  t..r, oor e-inondinf Undoing ohrgea saTOt* 

12.6 Similarly j   tbr project an tho rit io 0 should reria« 

whethe    «or.« oí the offeites    an be installed    ftar the plant 

Äoep into production«    Ti ¡is cay bo possible for non-plant 

buildings and to & nioor extect for the vorkci.op faoilities. 

This will  '.-«due*   the ir.itj.-l i-vnetnont, 

13 • ° CO„;ÇjL,U...IC'Ko 

13.1 xlToi-il or »us wh*r» reduction in project lnrestsent 

is possi ole h:-To  b"»e.i diso taea in -the jtudy.     Goss of ihe 

•at.oda aurato i ntui be initiated by tne plait operatore and 

aoae by the entfi:i*crln¿; <ío-¡tnetora.    ("'there a~n be lspleaented 

only vitb the oooperaton of ¿»ver. uentr of ievelopinf oountriea 

and finanilal lnatltuilona.     í*wral of tie  suggaationa eleo 

raquira in depth pt-ody. 

vi 
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1>,2 A TCYJUV t»-'   i-Ji« JoB.1j»i philosophy cf modern fertili*«* 

plants will be ueset>«ur/ kospin« in »is*    the special roquiro» 

•tnta •*" dorsloplnf oo<iatrl*fu    Flraplioation of flowehests 

and «quipaont,  l«es «iuptasls ci uuUi»^t;i«uUon» -iro oo»0 of 

ths ar««t« whis« o¿u to irrr«i>Uir*t«d.    Hslp oí r-vlus analyolo 

•Slnod sho.ilU bo  takoji, 

13.3 P«r»uadir.g aquipaont • ppllors   lo opt» Sp-ro 

iuVtntorjf  banks In *o»o ¿«Tolcping oouniriss or a «roup of 

oouutrlos jhould "»• «:.ploxo«i,      iudluxly a group of fortillso* 

plant ovnsro, In a ecuntrj in oyoninf a spars invsntorjr task 

should bo Investierten» 

13.4 UH« ol' «xp«rleii »idi t*rncnnsl und specialists fro« 

dotoloplng eountrior   (wharerrtr auch sap«:.!»« exi^U-)  lnstOad 

ot fro» dovt'lopad co'jLiwrlwu c-c wrig-iu«».riiifc oontruotors psrssnnsl 

should b« •iplor'il. 

13.5 Jppiifioatiooa for i.«uders and provisions of oontraot« 

•hi ili bs *.-d» «ore ooii^l'iu* lo aliilutss tho ar»aii of uablfultjr» 

Contras  a     no Id be r»-.d8 «qui .null» 

13.6 Ut« of i-»p«UUn dci-ifn und srpmalon of sxistlaf 

plants should b » «zplcrtd* 

13*7 Di'} plant yparuter  ahoulit buTB a ut ran g projoot t*aa 

who Is woll oonTt-raant with ncd>rr. oonoopto of projoot aandgo* 

•snt und pro J »it monitoring so  that delays In projoot sssoutloB 

and/or oTerruas In •xpondltnr« nx« anticipated and roaodlal 

so lions aro takan« 

13*6 Ibero snould b« H • iron« i.apsotlon toum both of 

ilio engineering eontrtotor as woll an projoot authority for 

Tifo r ou s lnspestlon both at tin» supplier's vcrk»i>op and at 

•notion and oons true tlon sito und ouutlnunur. íollow^p OB 

„ J 
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the pregreaa ut ball, tata« platea• 

13.9 CPi^PKlT ahould b* rigoroualy ueed «a a 

pro'90t aanageao&t tool. 

19.10 International ooaipetltiTe blading «Iti» the 

»upport of international flnaneing ina ti tu ti ona or a 

eonaortlua of donor eountrlea ehoulA be aerlouely purauai« 

13*11         Beduotlon in intaraat rata aa a apaoial «aaa for 

fertiliter induatry la a worth-while area for further 

inreatigation. 

13*12 OoTerna*nta of developing aountriaa aho ld ratio« 

the lap 1 loa liona of removal or reauation or plaolnff a 

aor^torlua on ouotoa duties and other taxa a for the 

iaported gooda for the fertiliser projoeta. 

13*13 Oorerru.entfc of thaaa oountrloa ahould «lao review 

to «hat extant eoae of  >he infra-atruoturee and offaltt 

neeeooary for a fertilizer projeet oan be financed by the 

forer .aent aa a aoalal 00at for developaent of a particular 

area, 

13*14 Xn aountriea where there ara legal raqulraaenta 

whioh are required to be fulfilled before equlpaenta ara 

lapor.ad. invaatlgationa ahoaU ba aade to eiaplify tat 

proaaaara «o feat dela/a ara »voidoa. 

 J 

J 



• 




