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i.    iffrponxT.nB 

letton *•  th^  flfr'fc 1  ltvti 

1.       Xmn« tr.*   .«ut   f~ /••" ^"*l'_• u,^ tft th#  ,„rli ,ner<r .1 tutti.* 

Mi 44*r«l<*p»*r.t, *»*«  fj^rtà Ma •wiupw.,    »• •   ri-Lrrñx ». «.il  »« th* Confane«    f Dev.l^ii* Covmtrx— 

e» •>* »t»ri.l. Alci»  *•** Pi»1*« in *•»••**   ln ^»«»ry   ^V^^rl r«^or4ilÄt«4 
Mtmf«l eenf-rtiie«« which hav* «tr»..*a    n* n«-«n •«-ì«I« 

s rsî^îîjr- -TTT-""«^/'^:: SäHT 
*nd Pl*a »f Action or. IncL»»trl.l I*v«lo!»*n.  »nu "o-^p»« ««--* i<m    _ti iM.lt 

ts« ma for dAv^lap"»« ©OM*trW« to «•»• •"•"»"' „.,.„.    tMifoiw IM   •••1   iwr   »» r      » _4_„   »-.   tfc^tr   aa»laitâti0.a   COB.OrV.tl0n!   *r»»"«»ro^' 

>rK««i.v ai  *** »»tori»».. *» ,° r*?    - ti  „..„tul   in MW of both h»**» *«« 

Lvo.« 

2       1» âlrie.. c«e.rto* .ffort. h*« .l.o **« 1-ltUtM.    T* fir-^«JJJ0^ 2,       AU »ini»i w-n».»» T.^—•    #    h*ld at Addis A^M* in ".y lyi*  •» 
Co*or~c«. of Air ma «^*T °f *"£ nóU^o f'.tîT th. .ff .cUv. co- 
rf <*iro in fco«*«r IV / 3, -*»'*'* Jf "^ 0Î îh. .»lolUtio« %nd u.. of 

Wfor« «xport« 

fIr «M MMMifltl ««i rffiei«rt U.M »f wif^^_ 
rMoure.., *»t 

ttiMMÜ. ABÉ My OtlMT  l«l«VMt 



••»«?* 

.1 ill»  ..fri 

•vor/-. • t     IT r ' -»r • 
r*»r .-f e.mr©',   thr  ,jr*«t isijority of African 

f - m.-, r. i*1   »i'ray,  particularly potrei« 

4-       í'h?   rei,",i-   r- 
'Ivlfitr ;tS    tr     l" I ... 

*hn «ff -et,   the 
-)i4ce at Trip-il i 
Afrioan vJov>. miv r 
p»rtair i r p * o pat 
acetinf it A.1ÍL3 
ir.ip«t,fc of t!it >ne 
^t-etin^ cf -vl\d'»>' 
th* oil producing 
challenge »ri  -ff 

.-. Tzj en.an has enph«3i/«Ki w»n «ore stronfi./ tlM need for Afri 
irthen  their co-operation  in th<   field of iik.r0 reseurc««.    Te 
first  ftt(n '*!  Cnrtferenc« on th« Petrol«ua Industry, waiek teak 
i.ri ,'Vbrier,   ' '7',   r-»cjn»«nd«u effective oo-op«ratio« Between 
'..   it. tnlüwti'.; and training and th« distribution of  i afora» ti «a 
r, i HUB am' natural  ^ta »«sources.    In Aujust 1/74, ICA orfaaised a 
tbaba   ,f the Association of Afrioan Contrai Bank« to consider ta« 
r&    risi.ì   ». trade and iwvelopaKint of Afrioan countries,    liât 
that  i*  tm the mo«*nt wher. the .enfine tion  if the Qovernasats of 
and  the  non-oil producing Afrioan countries could ria« to ta* 

•   *   th«   :*iriran  lreaa of economic co-*p«mti<jn. 

African i ine tine on Energy 

*>.      In the H^-tit  of the ajove,  DCA decided to orfani*« ta« sooond Afri 
on Energy i       .'<.-j-,,   ;tana, ir »torch 17/6 tot 

Meetlaf 

(a) ,i orna i se thr current and future «nor^ situation and prospects oa ta» 
oontirer.* ; 

(b) Artalyra trends in energy resources supplì«• and aarketinf, and tao 
developaent of inai^nous sources of energy at all lavala; 

(c) C,i3il«r th* possibilities and feasibility of o©-oe«retion aaonf asaecr 
States m th« fir id of   energy, 

(d) Exchange information M the latest advancM aad research in the fiale 
of energy; 

(«)      Coglier the porsi Dilities of traialnf tao t sanai «al p*rsoan«l 
in the energy fi-Id; and 

if)      foruuiate »nd co»orlinat« energy policio« of sneaker States. 

C.      At th* invi tat j 
ine ty subaiV-ing tl 
itself to petrolew» refi norias, ¡sail« taking' oaaw.1 saans of'ether types «f rafia« 
f ricsfor «iier© purposes.    Ubil« also recognising tan fact that pétrole»» la ealy 
one of several source* of energy, this paper was raatrlotad t« »«troiana leflanilss 
sine« a revi** ,jf the topics to be discussed at the Beetle« lamieataa taat ether 
souroec of energy will be accorded special attention» 

7<      Th« purpose of th« pa»or is therefore to r«vl«v tas) prsa—t stata« of tin) 
petrol «aa industry in Africa,    Bus includes preaesrt pcftielcan recorres, esvj4s«tfte* 
aad refial.ng oaracltles, aa wall as ta« l«v«l ef eoaaajsatiam la Africa.    A Vrlaf 
comparison with ether sources of energy is prisialod.   fas) alfar further fereeaate 

tion of «CA, UMIDO is coatributlag toward* ta« work of th« as* 
the present paper.    In preparin* tais paper, UOTDO one liante« 
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^ *,.*. - projet.-uh -f^^ri^or^thi0;;^^^- 
niopticn.    Suction. •'« •»*•• f°r *^? „£"co-op.r tion aaor* the m«ber 
Qov.«-.«t., abou'  -J-^r-vÌ'S; STnÌor^n on th. lata* ad**.. 
eountri.» through, for •t.-r    .    t-_hIlcal*   -^,,„,1  in p«trol«um ref inin« and 
and r.—rch and tta trinine of "^~* »£22* oo-operatio« b.tw..n int.r- 
utilisation.    3u«g.8iio«. ar. •}"»*£_£' S tto AfîSîn countri.s  in wiping 
.^ttnnAl arAAlMtiunat particularly UHIflO, ana "• M•~ 
S -ÎÎtk^SSt- foi thToo-m^tio» of patralou. product.. 

ix.   AFPIUI3AL or T« renoua* wannm inwm m AFRICA 

a.      Africa,^ -m^:^¿¿X?X2í P-enuir^ 
"i *»•* *6 »• ' •-* "iJí^rií " £££ry\nd of th. indu-trial oranch.. 
th. -^log-it of ^Slîr^iSîîliîÎloi'the gyration of .n.r«y «t ih. 
tend o» taw. two valuabl. "T ••••rr1".* th# 4r^ of orud. oil reserves, in 
production of 1*1. ~-^^fSt^^ £„2. ¿S al  th. 3ociali.t countri... 
¡.    ì^ulrr, Afri» «^».^2 an 1 Jamar* 1774 at 9,2 9 aillion ton- °f crudo (•»• 
w/«» * total Mimi oatiaatad on 1 STwilioa ton. ot orud. oil «hich i*- 
-   er      ).    la 197i Afri« »roàN>«a 291.3 ^îl ït«î?»M Placo* *>>« contii-nt on  tJ* __„ »w^. io Mr cant of th. world1, output ai i pi»e«u v»^ Mntu4tw- preaantod «or. tnaa tu p,T'"   " . «~-»nMo»l ration,    m ann.x  I).    Notwixn- 
tha fourth po.ition aaong ** J^oOO£»^l J^J»^ for p.trol.um 
.tändln« th... ^~^M* ^ttî tT^Ï! ÎSÏÏ^TÎS only if pt/oant of th. 
rofininf in Africa, •• «J^* £^^J^rtj indtoat.. that th. n&jor 

African continent. 

o.      Th. production of crud. oil in ^^^^^^¿ Ä olárKto* 
cent of th. oprali primr, «a«ripr '«***•* *¡ Î^Mdlîc'Sr .nor«y only 0.9 
14.51 P« •«*• **u*1 •*•'    i'4 ^ !   Î "^i?*^-- —   «weh «-oíntad to 441 

Million «trie «a» of ~l/£tta^ SÄ- in d.£op£ countri...   Th. 

^ä2 STAffj^--(—--r * 
l%¿-£&< Tai StA SSTSÍ^- tíTi^^ oountri.. of 
6,211 U    ooml aa?il«olont. 

1. ¿S* '^^^lÍlLr474Í.ro^?   m. fuTcoaiiuîn patt.rn i. 
•«oonA calf to aolU faal* (ovor f jor^•«»{• f• ^.iopi», countri.. »*«• 
difformi, a. ^1^^l

i5>?J,
62re¿rtfcat of th. induotrialiaod oouirtri.. 

liquid Mal» aooo»t fo» «M9 pjr MJJ aaa «« priaary en.r«y 
wh*r. th. lioMl* Mala ^^^f*?1!wí^íLTÍi^. aro avara«.- for th. .ntira 
««.«.»tiaa.    Xt oaould at ***J•££ZL iSTd^riti.rSi-t b.t^.n tha 
Afrimn ooatiaaat «^SÎÎnTÏaîo. oî ïo^n a^on« S individual oountri... l9*t.U of >u.ity COMMIp*4w and ratoe or grow»» —~ •• 
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11. There la¡.i riguie-. rloarly show that, although opemted still on a relative 
small scale, the crude oil refining industry in Africa has and continue« to have 
an  important  role  in the overall  developr   nt on the natio»'   economies of African 
countries. 

12. The production of crude oil,  particularly fro« the eight major producer« In 
Africa (Algeria, Angola,  the Con^o, Egypt,  Gabon,  the Libyan Arab Republic,  »l»ria 
and Tunisia^ made a significant contribution towards the economio development of 
the continent.    The drilling and extraction of crude oil, although started mor. than 
25 years ago, did not become really   developed until  the majority of African 
nations were independent.     During t * last  ten years,  in particular, average produc- 
tion  increased by cone  I67 par cent. 

13.    Out of 291 million raetric tone produced in 1973 by the African continent, the 
Libyan Arab Republic led the African countries in the production of crude oil in 
1973 (see annexiy).   Thirty-seven per cent of total crude oil output was produced 
by that country (107.9 million metric ton.), over 34 par cent by Rifarla (101.3 
million metric tons) and 13 per cent by Algeria (52.8 »illion metric tona).    Sub- 
stantial petroleum reserves are also to be found in Angola, the Congo, Egypt, Oabon. 
^H

00
,^ ??miZ.  In add4tlon» «courafing discovert., have rvcStlybi« »dT 

in the United public of Cameroon, Ähommy, Ghana, Senegal and Zalr., particularly 
offshore.    In addition to petroleua, there are natural gas rtum. in aTgmria| the 
Congo, Egypt, Oabon, the Libyan Arab Republic, Morocco, Nigeria, Rwanda and Tunisia. 

14.    There are good prospect« of further oil disceveri«, in basins with «ristia«- 
reserves such a. the Sorth African Atla. area in Tunisia, the IJbrth African Plat 
fora stretching from Morocco to Egypt j the Oulf of Sue* and the Red Sea basin.• 
the Nigerian and West African coa.tal ba.in.; and the Kigar delta and Congola 
basin«.    There are also good prospect, of discoveries in the coastal basins of 
feat and southern Africa and other basina in the interior of the continent; potential 
reserve, ar. predicted .Ion« th. other com.t. and in deeper water..    iHin. ^t^the 
production of orudc oil, the consumption of petroleum has «*e!o a . eady in£a£ \» 
Africa r^ching in 1973 . total of 48.6 million metric ton. (... aWv).  Xing 
the period fro. 1970 to 1974 th. conm-ptlon of petwle«. product, i nere. ^ * ^ 
over 39 PT cent.    In 1973, Egypt led th. developing count?!., of llrtlTtatll 
fTrSÍ" Í p*4

trolwB ^roáacU »"• •*"* 7.8 million metric toni    It 1. 
follow«* by Algeria with 2.9 «illion M trie tona and Rimeria »uh 25 million •.«*<« 

United Republic of Tanaania a«! Zaire lncreaeed the rate of th.ir oonwtioTdttrin« 
the period 1970 and 1974 by about 100 par o.nt.    Th. oar capita LSSK^Sg. 

Í   fSri   *^ • rtm^iMa «•* i^>ort.r. of commercial energy, principS^p.^«!. 

million metrio tona of refined petroleum product, ani 26.33^iliion mltM? «L. -# 
crude patrol««.    About 23.98 «illion wHrtXZì cTtní totS c«^il (al.     * 
annex Xl) imports by Arrio« oountrie. i„ 1972 (aome 91 per canTof toÜ^aflulrm- 
•jnt.) war. obtain* fro« cthar African oountriel (U ¿.rcjfîli th. »mSTÍÍE 
(80 per cent).    It i. «.timated that import, of cruda petroleum and raflmmd^rotfact. 
ro.. aubrfantially in th. la* ycrm. "£. burden ani pT^^cn^hTÍm^'o?10*' 

•••"•-•• 



fe7*:«. \.\/mim/ift 

trad« and balance   >f pajn- nU ^w 
petroleum refined producta  in th<- 
iuç countries of Africa anJ hai, 
activity,  l/ 

•J  b; 
¡act 

tr   l»"*r. »ntl he  i'Air^líu   p. i  e     >i    - tr   l#»jr. ant 
w  -r.a •..,  h-i3 be^r. exr-eppiv*-   ' >r  the  rlevelop- 

in a»v  •- .«ea, r< .iul t *> ¿la' l-.enirií; of econoai' 

15 Apart from liipjid petrileuc., oil   ubai.e jositd hav*> beni report«, d in »ny 

¡^•Waic^t»^"^*Africa ùludw W,   0.1»..,   H^^V*1^'^ developing touiiuiiv.   -» M.        Afrira.n   l«»vel - • in* countrirp   Uk^ Ghana, 
Wig.r,  Somalia, «».nda **•   2.irr-,     <**T"T•%r^,'/   ^n8lt.   ol- ta,   .and. 
Ufl.ru, Ivory Coast *nü ^J£' ^f^ £Uc -*" 1.« and   >e>rol >ur • roducts. 
«hich ara aUo potential  raw rartanal«, i-i   cr^.c    w 

in,injg industry in Airi -a 
preaant actuation  

developing .ountrios,  the sajor-ty r*- .n installed capacity of  >3.3 
.ni oth.r. on laporfd ~ ««"»^ »J °fJ £ ^ S £. ¿£i «rie« ooun- 

SSÌ7JS -- Ti)"AUS ..ÜÄ» f^b. —«t*— »r «-. tri«. I»« *•<* vi;, A« ^ .       .  deriÄnd „hich in I960 amounted, for 
patrol«« r.finerire »• P^^jji ion ^t wîS th^lar^ot cona-er. bain« 
j.fi„^r0ducto    te aW 18.6 ^^^^„auS. ~. about 37 .lille« 
Eflept »*»'^«fU"     • *^nita incroaae of refined products from 60 kg     to 85 k» 
STt^c^ou cSnÄTnTrtoa'ln 1*0 ¿ atout C.8 f Uio^ìc-, 

1970,  «V^^^ï^ ;"rf.,e Óf"w 500 per c«tf  corred to that of 
tona, a fi*ur. which ahowed *\^•"* °* "      Aflicai3 refinlnf capacity in that 

•atrio tona of refined producta. 

.„wd th. petrol«» rrfinln, J»*»*"* cf £?„. t^nd'f th. indurtrlrt .«*« 

ï» ^.íTSAí "ï-«î «- —.^tton. «*-* - 

l_ü,tr_«<ta fro« th«Jr o«« production »nd «port M» portion or tn. P•«•'" 

» orada oil production »^J^^SÎaîi^aIf of the ¿*irtrie. of 

SESSSSSSSb SSL-Wä. 
flva of «ix oountrla. of th. Sahel Zona." 
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• tai L. 11 fiar 
the   i.ul .J • r .« !    u*. • 

1 

tri-   f  • *     '        -T' 

ir.    pl ' > '.i-       a 

fvenly   n -tri' ..  * ir K   !. 

•beut    % I Mill   . 
in Àf : iv-a 1,.    ' i I   ' .!       «1 

^ st a arjit X      V   ),        i 

nrao ticai -./ .»'.i   Vf V '"• 
re La 11 v • i ,   Li.*. • .*. 

IP.      A:.   * • t'-  1-- IVí "X "T 
last, iie a. '.e  • «i vhi * 
with a.  te .ä I   jara - t, - f 
ib^ut   31  rífinfie 1 .- 
«illior.  t Ml 3. 

,! .» • n 
' ••- /   in lir*.'-— • 

! •    n   i »    "h •' 
ili r •   i :.a       r<   ' I. 

'. in     A' "l1".'. •      IM i.".tri 

a •f    ">    ^    Hll 1 1 i > 
l   :'•      iv   r«R. •    i.    ' 

in » T » i    ,   * tv   ' «v*1 
'    •  ,P    - ->.nt : if»«. 

of   :#fme.l   >#tr< if\m coivae-tirtlc-n  in 
"i»rr<   increa«*.     T>i#>  SMI4 «itu»tteff 1« 

•h- rar«.     pwrttMi   still  preaoatnat«« 
r — o !     trie   i>otf>r;t îal, althou^efe nel 

l*h   reheard  to   transportation, 
"  t nrf í a¡>!  fcu**s wer*  "*• 41st «red 

< tri''   tona   >f «aaolinf conateaptioa 
,    nunbei   «f   >rtvnt* rare in 

•«RM   tranamrtat i.v    ontinue«  te  to 

<-u   r*riï:»T>   «întirtr .'tier *•« farri««! i«t   'uriaf *•* 
ver     M.'J   t«v>       «inerie«    cerati,i^ in àfrica in  1J60 

. ,t      -.-ili-'   •"   -,   ir.   1 "'M   ihr   axmbrnr hau  neen  t« 
•vil M,..*: cou* tri-    ••.'»•h  ft  tit»1    -«pacity of about  40 

1?.     Initially,  'hf ::*»i.->.  T«*fin«ri«e   *•.   if'-ica wre   built   i.i   th*  ' rude  oil  p' 
countriei,  rainly ir  ?Jo th Afr^j,  and ri'h  rather snail  ^apaciti^s liait«« %•  1 
million m«trie  tor-    >   r   >"ar. 

.0.    In  the papt.  'h-   '.roi" ni ¿ i'-ce«-iinc rapacità«« v«rl«ri  i«i th<» develoaiaf 
Countries of Africa í ro.a  :',J,>X *JI.P    er y*.r in th« Libyat. Arab Pjepublie ta 
about  j>. > million mt-ui":     ;rtt ner ;,"«r ir; 4cpf.     *t prc«#nt «ere than half of all 
refinarias belo.fiuc to   .'.¡.»w count .i«e 'a»« nanacities between ?0f)t000 V» ««rar 1 
million metric tuna p. r jtl»i.    About 55 :>*r cent of th« total capaciti«* laccali «a 
in developing < luntri^r: a;d y  p"r cent in   l'rioa ai« locat«<i  in  the «loria Afri «an 
-.auitries.     Anong th,   ree:   of the     ,mt-i(.; Mgeria has the- high«at  oaptoitjr ***** 
about   3 millior. metric  tona p«r y«ar  in one  refinery. 

21. The production .•>!' %Li   ^«fiu«ri«s in th* region waa ntaadilf iner«a««4 
?1.4 million meMv   tunr oiv>o^««p't cru(J<» o-\  in 1$4^ to about r)).ft millioa a«tri« t«n« 
in 1974, an inert*«« of About lc^0 par cMit.    Hftsatl o» the irujn«»tiew pualialMi in 
1972 wb«n a «urvey ooncerninf th« o;>ar«tion of 16 refinería« «a« préparée, fj ta« 
najority of  th« r«fir*cri}!3 in África ar* i*v*r*Uag cloea ta 100 per c««t in«*All«4 
oapacity.    Tht •¿••joe S-IA t>y indii-ated that «orne refinari««,  «ue'i a« these in 
Morocco, l.oaambique and i¡i r¿nisia ara gyrated at 110 ana 135 ?ar cent of the 
mainai  oapaci'.y following E'.-me technical iian.)rove«ants. 

22. !io3t of the ref inedie J \n th« ^«valoping countries of A/riea uaaUrtake 
oparationa auch as atmesphnrio and vacuum distillation, oa ta lytic rafeffniaf 
naphta and catalytic cracking of middle and heavy distillât««.    Tis» fSttani 
production correepondr aocortliafly to the proâuetiaa of IK, 4»«ol«n«, 
k. ros«n«,  jet fuel, ¿j»s oil and restava? fuel oil (see annax VIII).    Rue-fMl 
euch as lubricating oils,  jituaan« paraffin t*a;: and patrolsua aejka are ala» 
in rattier large quantities.    la accordance with the latest «tatirtic« (sa« 
in 1973, all th« refinerie.3 prodsic«*,  520,000 ton« af U*0f 7*0,000 tans «4* 
7.7^ aillion toae of motor spirit (¿«*aol«n«), 2.94 »Alli«*i taaa a€ hansssji, 
Billion tons of jat fuel,  10.69 distillata fn«l oil and 10 aillion taw •# 
fuel    oil.     As in eth/ r  ^evelo^ing countriot,  the bulk of producti«a âwtaf 

•f faai 

¿J Petroleua Tine«, /.<]  ia^iary 1972. 



,  .   »-•'• hms ' dilti.-*        »i   'l*,*    f  'h< 

i-*«try.     ^*       %r*ly*i» of  th«    r. ,    »pp^r-    ft*t   ^-i •*"> ^^ < 
.„rinii* f*rtW»"   *^-   i-r.   7',;1  ,;    .,',   mnttly  intx   ....   -nidi*  *nrt   *%v     ' > *- 

M1UU. *"*  >-*  ^     .-I""»'-»"     '•  ; •;    !£,„,!. .d  I«   *r* *--*<** r-fu.e- 

llM (»boat   J',   P*r cTu   of  •   bar^* 1  of ^    ^^   ^   ^ ÄJ0Ptt,  „f 
».-, ¡>#r    «tit  in north ^«rio»).     '•   ld * '    a t  -jrt*«t  ** »»<•••••• *« 

th« build-up &t B«trooh«ntc*l  i ••*   «to-.i.*.     1*  "*9    l 

I"*, Ï^^L alluno, o.ntr*l   m •*-  -firent. 
.   ~»~í   •'->••  t.    '.h* eil   fi«l-to »nd 

?ì. m «.»i«!, •" "irt^t^lTi',.r^^*tt!i «»h — *»•*• *° tm"pp,r: 
;r*é. ail •*! r»«i«k«d products.    T,«   *J°r"' ^ ,»„„!  M^IM^  incidi«« 

Jfri— eo^trt.., •» •2TE" -1  'Ü  lU  tir   * W-   -fi—   » *h" ''•»^ 
>f !JBSàC MM  1«* 4-> •" *gr*m»rii   m    iw 
H^klio of Ol^raon Hid tfc« Con»>. 

rT: jyr ' " riwir*im' " ""r"'"""rrfl""',atif;aUkJtüa 

ir«»,  U  «..I   .<.<*   '^"" i*1,.:. H;". »•. -w r.fln,rt.. «*« cM-«c- 
„».   * u. M.« or «-- ^-- --¿<t ,w.„ b/da   !>r, ,4 -i»»».«- 
o.r ^.r) a ,.V .1— rrfl*«« **U      -; ^   ,xi..,1Ä€ ..^^ cM^ity t» 

197-3 of 61.7 illU» »«trie  ton« (*••- *«•* ">• 
-^        f .,   y, nr i« Afrio» in 1TÖC of 

«-5.    0« tk. *~i. of th. tmi i« th. Lier-.. ^^'î.iTjeH, MX4 W *bm.t 19 

,o~t»~tW in 4fri«. it U •f*«1»^*^ ¡J .Si«, «trie t— **~« 

«ritt* «f fWii*«g »"^••^f* ÌfTl!!ÌUÌtiìì êSZoymmt «ill »IM %• ü^^ 
¡<afi|jm «^ttbllalMMit Mia sliv«r«ifi»«ti®» « «• p*'-       - 

—^, -«.«ri... NM "-«»« • "w*1- ,,-",r" Tr"•,,•2"12 

Mn»7 M74- 



I,    •>,     |,i'      '   • ..     .'.v   ,   • .•    •' • v..1.pn»nt     i   i   I'll'    i    •   >'    Uri.-«   f >r   * h# 

-.rp..>   if   i«#tin* f ,».,•-   M-.ruKüwnt*  :«..'*   '-*l.t   int.«   *.-,-^u-it   th»   Initrt  ^«»arc«» 
of     rud«   »il  a«.   >h#   hii'^   * <aa<id  f>»      'ti-ol#«m pro.iu.t«,   f >r*-oa#t   fu   »h«  r»ar« 
jf'er   1 ,*\     ><*  4fru«      nun*:i-     i«,>«>nu««nt     n   »HIO-'M     f     ruv*#     il  twwit«  »<••<<  to 
•»U«   th<*  MO««wry «t«p •   to  .i"'ii«ii»  th«  production    (   fuel« »ni  ,,*1ro'*<•*2', 

pr.-turt«.     la t!u»   r«t»p*-<-<   »-nj> .-tant   »ff>rt*  «houli  *-  »I«"  "»J*   *'• °*1  •»•*»« thf 
-intri«>a  'o «ki   „Af    t" 4!«»oti*t^l ,#*•• whi< h »r..« n»-w   <»ii:   hur»   .1   >ff a« wall 

**   *o   ii**gr*t*  natural   *»n   i-   »v«rv  *\ »h  tt.«  produ.-Mn,  >f  first   j«w retten  «atra» 
-h<*mi -ali».     In  vlw of  th*   |*r*<-   -»os.ii V 111 j, »  »xiftiv   m  •*>-   Afri"««    nutrí  mil 
pndunni cou.'»tri<<«,  *»  •*• I 1  »<'   •»»*.-   i>.•*!•••*•      f  JU n  an   Mitde-.»il    -Viotti««  »•«••>- 
• I!fS  in amxiai-:in{ their   »nfiL» fr«.  t!»« pi- cefst-J   -rid«»   ^1,  «wraartat« wt^- 
¿il-r%tion «houle br  ¡¡iv,.  it.  ti«  r-Uur«  t.,  • r»#  -st*M i*lu» .t -     Í   >«tr— h «a* al 
r«fin«ri««.     Thi«  i»   «iti^Uri;   import».*   nncí aere  COWM'OI m >*f «raáa ail   to 
p«+ro^h«mioa!« thr«u#ti a  •." <«ni .»»IT. ,>f weil   ««tab! i*h.*d refiiwry ani potraahaaie»! 
pro«.-«««*«   1«   tiohni-»1   .    t •-*-ìri«  *ut,    in«i«i   non«»l  d:^»'^»'««  ««i«Uhf t» 
,'lpv«lopir^r ci'untrui,   I*   11.y   •  ^M mi.-.      Iti«  .*>   t  «oow>«u •  fnilit» «Mila «•**!• 11», 
therefore,   M   to  proci'ict   a <\.:-i nation    >f  ne-:  •.•h.«m •»> mi  o«trotmw pretoria. 

J7.     lno>r any c i ;<nMHM »in #,   Uir   k«y »^..-, t.* «hi-'i »t.y   iw««tor mue* ¿«fia* 
investiert» iur'iid*» th«   1«pi   J«'   *( -ti.im of •*t'^''»mp »nd p«t rvcheaieel 
crude  ail  «eure»-«'   fii'ti-''.   '«gì  "*  ''¡'    rudf  r-...|,vt». *i >•<   t» r>*tr<"~h#»iee,l«¡ 
optiaal    'onfi#i'«».1' '   »ni   indi    id*»;   jr.l'   -•«p»."t t if*    >f   th«    H>t reeheaUO*! 

>ete; 

laerjr. 

?6.      Af  »li   IH'-U»» id   •* 
lit     .  *....! *, 1 a!»    -   .ir'b" 
»•        m   r>. ••»*II«.   c*,»cl*.¿     ' <.' 
OX   iut'ii1.; *"«i»,'{«  Afrii-^n 
h»«*d on United State«   )tJ 
éo net ?©v«r th« <^o»t  ->f r 

• -i ••  * »r  fuith«i   di -«r.itsaioFU« ».•< deBfriWi t« th« t—hui «a I 
.iti¿mah"!ii    ;  ->«t nk'liatícal   r-fin#ri«« »r« inMtálW 

.')   .a Ilion m« trio  tunc  r>«r   /«»r,  wineh  i« «1«M to   ttet 
•rfi<, ,-/.     I"**   r«l«w«>rt  inv««ta««H »«a ^P»e«Mltfl «••••» 
f rietst  figiir'«e  ftaM tVo«Mb»*r  1174, 
rid«  oil. 

'V«r »11 

2%     Figur« 1  is typie»!  of »xiatinf faciliti»«. 

y>.     Cruda 1« frax .ionatad in »n »tao«ah«i L« distillati-,« urut  into mxfitlta »n# 
li#t«r Material a« faadateek for » pyrol/als *r»tt, ai Ml« éi«tiHa««a a«l 
fu«.l  oil  (»tao«afc«rlr r<*iiiduuin}  «iii^ ara éavulfarisiá. 

51.    Ta* arnaati*« cwt*»i»t*   in th*   mfœg>w*Un« »«• «rtraalaA aaj 
ta« raffinât« i« raayel^d t« «h« pyml/al« «ait.    fa« aai'il —iaMwt af rata*«va*/ 
high octajM àaavy faaclin« produced oaa «• aarketod or oo*wa»é tataraally» 

52.    Isa h/irafM #an«rat«d lntaraall/ »hrwié» «taain f«f«i«ia( •*»• ta« faatli*/ 
•«lf-«affl«i««t.    TIM coafl#iratien rafalr«« th*> lawaat iayi«tai«aH aaat tal a««4a«ai 
th« l«waat rial« af Mtraahaaiomla.    ttàw MM eaajmaa» «ai«ila« i« é»rai«p»M 
ea%vitri«at tito alafin anlt with a aapaattjr «f Jaat «va« 700,000 taa» pw a» «/ 
•tajrlaa« i« af im—t« at«« ané tu ia«a«afall# provila «fea ÌJMaa far • aa»*a* 
«anaratio« aatraafeaaioal laiaatry.    Vai lar «awafaratta— «an %a ama» a» «ha 
araatftatioa «f «rasati«« wnia» oaa a» awilf «al« m tèa iat«i aatiaaml »»feat m*/m 
•na«l« th« eaaatry jraéially te davalap it« H> faailitia« fa» ajalfcili« fiaraa M| 
plaaticisar«. 

Pro«««ai«4t,  11 19T4. 
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if v !•. ± 4 / .'>   w . 

:'-. : ifcur- i. . •' -Tii.-.r to • n t'ir.-* <• ;t *n.t %n<? ri id.e dlstlllatea u« Mnt ] 
t-- tr.e pyr lyci ur.it. Ir. . v;l pin,, • u<.*ri.<e thr e ri; ìfur1-. t im muy be used wh«n ¡ 
j tt   :'i<-l,   ,!-.>.-••,     i 1   in!/ T  b n.-    ht<.t»n,   'il   .r-.   no*   t    be w .rketed  but  the  dastand     | 

ion   ja-*::y  s ;-".'.   m.    irr .ri-oriont. 
.    ir 

r  i'- trecft' ¡u • Ji 

ir, T pjb   ' »n* i «   t-tal of 900,000 J4.      Th-*   •.'•  .1   yivì1. d   >*   p.. * rr'Lì*TT i-• 

t.^n«   p*r y   ir     .   i •;11-ci^-M•- ,ic   -uii   ^-'   i : -auct '.   fr ::i     .', Tilli^n  t'ins  por /«ter  of 
cruiï      .1.       '.":.'   i y ir'*if n   pr; iuc» i   in   the   r>yr: lyti.?   t.l.noü.j     r.=   reiuireffitìnt«  of   the 
d^Bil ì'urizu* ;   n   ,m»9. 

jc.        ino«»   • in    w.v  jt«.jnt       e*   ir. : <-„- ,3«.*  with  th«   ;•£,.  .city   •:'   th»   pyrolysla unit 
tair   ah. ul i   K-   pr   t- rly 'ìeei^i-?!   ir.   . rder  tr>   nchlov«-   • he  n-seue-i  flexibility  for 
pr'CcHdin^  '.uph'l,.   and   ,  -     il  in    jiy re io. 

Fic ur iau •  . r.ly » v^u ¿a.  'i.jul.a'nn uni*   *o  pr duce   addition fe*dstoek 
fr   the  pyr  lyut   ü.it   .cii-J.   ;ncr< J..V,I   tr- yield   in  petrochemicale  to  about  42 
per  cent. 

37. [>.*• yi^ll ct   p«'t ro3hesic J»   fro:.".   VUCU'JI ^a«  oil   is lew  as  a ccnuequence *f 
toe low«r hyir >r. intent of r%w 7i - 
quench byst'EOf **s.i MAr¡ pr^SF-ire ¿' 
will   oe   ali, fctly   r.T'^jl 

T' ..ii        rt.' i  r  ¿.It  cf uein«- the  direct  oil 
wall   be  „en*T.t*a  und   th*  utility *0»t 

J*-.   *  a ibstc-n *. ial   portion of  the   (yrnynH feodatock *, J5 to 4C   par cent of  the) 
feed)   will   L'    dnjrumd   to   ¿>yrf i. y.,.. e  fc - z  oil  ¿r.d   heavy  pyrolyeia  fual   ell.     The 
pyrolyaia t_¿  ..il  •, 1 '  to  1e)  p>.:r  ~er. t on  fead}  c:wi  b« further  proeeaaad into  • 
marke tabla   promue*. 

òj.     The  hfcjvy pyr^lyua fuel oll   [.15   to   25 par  een*   on  f'^d),   with  apeclal   pre- 
cautione,  car.  If o"^d  53 plant I'U'JI  in  be ilare  and  ; irad hitare.     However,   it 
ie uncartair.   to »ha*   extent i* eun  be bltuded with vacui»  lower bot to« a and 
n&rkat'.'d tid  heavy  fual <>il  without   further processing. 

40. ">r\ tl>-   _th >r   iitnd,  it  can b#   an «cononncúlly  attractive  «nurc« of naphthalan«, 
preniurc  c^kt,   pétrole« pitch and  carbon black.     C m more i al  pr^ceaajaa ai» llar  %o 
the  hydrooriiCKin,   proches  » ur th«   production of  benzene from  pyra-j'aaoline  can tea 
applied  a.id  r-^iily  yield  hi^h purity naphthalene. 

41. hsiivy  pyroiyei.-; fual    'il huit  b«-.en  processed  auceaaiully for  *ha production 
of  premium el^ctr   ie coko   and pwtroleu« pitch. 

t¿.     The con. i girati one dlnauaoad  »o far  provided f-^r  the »eparation of crueVa oil 
into  auitfcbl« tractions but do not,  with the exception of the deeulfurliatlo« 
unita,   contain any  reul c  nveramn  unite  which would change the yield of cmda oil 
fractions. 

4Î.     Two conversi  n  pfreaaea nay  btì of  lnteroat  in  this contasti 

-  A hydrooracliin« unit con convert heavy fractions into  saturated li*ht 
•at. rial which foraa « very fcood feedstock for  the production of olefin. 



•./.I!.1 ¿/NE STD/E/7 
"age   11 

- Although it «11 Bot produce .ignificant quantities of pyroiy.is  feed MOCK, 
catalytic cracking «11 b* a eubstantial  source oi propylene ani aromatici!. 

44. Figure 4 oontains a fluid catalytic crac*in* unit  for the vacuum ¿as on. 

45. In order to saturate th. highly olefinic ¿asoline product, a hydrotreeter mut 
b. added.    Thi. will provide an additional .ourc. , or the venue« recovery unit 
and the aliphatic oonpomants raaulting after .eparation will be Beat  to a oyrolysis 
«it.   The total petrochamioal yield i. now atout V par cent.    Investment and 
ooeratln* ooet savings oan be achieved in configuration -,   il  environmental recule- 
rai. S no7im£a. da.ulfuri.ati n of the feed«t,e,  to  th. catalytic  cracking unit. 

¿6     Figur. 5 centaine a hydrocarcking unit which replace, the catalytic cracker 
and. therefore,  leads to hlgh.r investment costs uearin*  in «wd the a.soci.t.1 
hyfeoMB plaat.    A compia* of this configuration would produce the greatest yield 
of ethylene (?2 par oast) and a 51 ?*r cant yield of total petrochemical s. 

47     The hyàroofctac is suppoaad to cmcK the vanwm «as oil,  under moderate 
..verity and with low hydrogen oam.umption, into atmospheric «as oil with a dis- 
tillati« end point of 3?6«C    It cas ba designed however, to crac* both 
ateoapberie and vaouua gas oil to naphtha, in which case t»e total yield of petro- 
oheaioale would iacraas. substantially. 

18.   Th. hydraorncking sehe», r.pr.seate the only viable route for heavy high 
sulphur arid.., which will in any caaa roqulr,  fuel oi:  de.ulfurization and, 
without further ocavaraion, giva a rather low yield of distillates. 

âQ     ricura 6 Yield, the aaximam amount of petrochemical"froe crude oil and a 
¡iia^Tfuai profits. ^Tv*,«. tow bctt-s are severely hydrotreatad to 
•chiava maximum oomvaraicm to distillate«. 

50. Upto TO par aamt con varai« of rmouun b-ttoms to distillais has besn aohievad 
cauaercielly U raaiu»» o.*rarmion units,    .«a virgin and hydrocraoked vacuum gas 
oil is furthar armoked by aammamtiomal hydroeraoking to saturate tha pyrolysis feed 
with hydro««.   Th. raault.* pyroiyai. fati than con.i.t. of virgin «* *£°- 
oracked a*oapmaric gaa oit«   %a*oormekad mataríais,  owing to their high hydrogen 
ocateata, oonatituta goad pyrolyaia faadatooka. 

51. Ca»fi«vraticn 6 gira, tha highaat yield, of desirable p.troche« i cals, 59 par cant. 

S2     All at* configuration, offar ampia flexibility for any refinary in African 
•*ÜL whioh ie deoeadant on cruda ail imports and ha. a limitad market for 
TSTC Jo?piaa^S 2JÏÏ&« a oïamioal xaérnatry for ai th« internal or 

empört ammana. 

53.   It ahould miao ba aemtioaad that for oartain African countriaa tha extraction and 
pícJain« of 11 from alluma, mad tar anna, could in the futurjb. ofgraat 
la«nr>amna    with th. ourrant impru »amants in tar-aaada and oil-ahala extraction 
tiaamaloa« sad with the level f araamat ario«« for patrolaum and patroleua products, 

ZT££&£ìXi ukaTSpT; S«a, »an, **rz\^*j*t£r 
should evaluate their deposita of ail anal* and tar sands in the light of recent 
taanaalaffj and eammarati va amata of production. 
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III. E^TAnLT-»rrT- - *r 7T.TT r*IFc   \7 "T.V  VTlfT'AL  T.«*vTL  * T5 POS«I~L: CrMWffATKT 

"enera1 

54. h« Mm* nccltritlon «nd plan of »ctlon on Industrii 'Vveio-wiant •a«' Co- 
operation r<>co?nlti< that the   'svelopin- countries »enerete IM« than 7 per coat 
of Industrial production,   Oat  the »an Twe«n the develop and de>vsi©oiar; 
countriea ':•» »oen wl.lene-  win    to the persistance of obi toiler   in the way ol the 
eatabli9hr»nt o' »   ir- International economic or.er ' ased on aoulty and 1 wo tic«. 
Therefore,   rocallir-  >n*ral  '».^My resolution 33^(^1") of " J*""»** l#l* 
*nd takln- into account the policv -ui'eUnea »nd «u*litattve raurniendstleaa•*** 
durin> fie Second arerai Conference -v  T'l^ h«l* ot lit* fro . to 26 »torch 1973, 
It fa« recc-armd*' that the share of c'evelorin» countries should h« Increated to 
the oaxiour. possible extant uu- a-, far ia possible to at leaat  ?"> »er cent of total 
vorld industriel   uroductlon Ly th« vear ',"»00. 

55. This r«coa*endatlon has a sl-miflcant irportnace for the •'.•valimi«« ^friese 
countries »if   petroleum and relatad In lustri*« "Mch ma' e an Umortait contrlsu- 
tlon to th« overall development of national econorie«. 

5€.    On the other hand, such a development in   lardly conceivable "Ithoot «Muring 
an adeguata role for t\>e St^te ia the direction of industrial development in 
renerai and the strengthening of t'«e puhlic sector In the expansion of petreleea 
Industries  in psrticu?ar.      Of nr< at  iaportanc   in ichi'vi.ic this  goal ia the foroule- 
tion of policies ani the application of aoaclflc «varares in th«  field of legisla- 
tion, the location of future petroleum reflnarlee,  their csnaeities and range of 
praéucte.aan-power development, acquisition of appropriate tac' loJof* end knw-*Of. 
financia«,  develóme« of Infrastructure, marhetin- and distribution. 

57.    Tha petroleum re'lninp industry can offer "Ida »cone for co-ooeratloa ananr 
dreelopin- African nations themselves sinca atre*.*T w* «ursrianc« haa teen 
accumulated In this field la several countries.    Co-operation oa a Mlataral or 
multilateral basis can ha extended to all relevant aspect« relata* to tha 
establishment or expansion of enlatin- re*inertee includine tha evaluation sad 
selection of technologie«, -maintenance and repair, 4evelon«!ent of infraatructara, 
trainin" of the personnel,  ia "ell as tha establishment of Joint rómpanle* ami 
research facilities.    Similar co-oocrstion can he also enviaapec' «1th tha develo««d 
countries and lntarnatlonal orranisationa auch a« T'l'X). 

LaaHlatlira measure« 

5ê.    It la noceeeery to adopt cartata legislativa rasuras In orrfor to naneáis« 
tha petroleun refining lnduatry vit* aeon—lc an«! social devolopment policies 
and ensure conslataacy with other «stlonal legi s 1st las la eccerdmnca wick tha 
country's development plan and prior It lee.    Tha legislative naaauras should cova» 
everv possible sector asa súbese tor of th« petrol«** reflniar Industry inclusi«! 
planning aad Implementation.    Plrat of all, thay a*»uld covar im as tasar and tha 
participation of public and privata capital including reflation« far ra- 
lavestmsnt of profit«,  'epreclatlon, taxation a»rf rapatrlatlon oí ferais« capitol. 
Investment Incentive« would la« leal It for* part of this 1 emulative sector, M 
•all M tha lave and escalations   governine inport and export duties for raj» m%«arîsu«i 
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auxiliary cheleáis «n.: utilitif«    wl-finHIie*' and  fmtahel     ro-'uet», «rd last 
but HOC   leaat   the «rour of ca-ital   "oo.ia re-iulrH  for  the  e ofirt ruction ol  th»' 
refiner*.    Invent ent   in Infraetruetur« i    t'-e «ideal  i«nn;'   *n<' v«UnC«.« 
territorial  «ev«ìopr>««t  etould aito   r«-celv« due considération. 

59. The second    roup of le-lslattve w»«»rM  jhoul¿ d«*l with  the  i«sortant area 
of th« trenafer of tedinolo v and know-ho--.    Tnev fhotilH Se  concerna«! with 
reffulatln» the  «co« in ir:lr-n of  forel.'n  t>c'wolo«-y an4 :>ronrletory luw-bo", 
natante«! or aot patented, «a well as -itb th* nruch*e« of  eaMtal     sodi and 
aervic««.    As   far an  poa«i'>l« «necltaen contractu    lth due «safe-u^rd-ì for th« 
purchaeer «te*  appropriata provision«   for ar'ltratlon ahoul«  t.« alor-teo. 

60. U'UUtivt »waeureft should includa national standarda   for construction 
•ateríala atte« eouipaumt a» thay ral-t« t* tV proH m of MÍatv of operation and 
th« ntimtloa  if W.aards to life ar •  wvrty.    Th« baaic  ralivwit le-al 
requirements c&n h« *roup«J under th«  'nllovin«- throe i.MdWi      f«e lav of 
neflleenc«,  t*v?  1«*» relntlnp  to strict  liability    in' atatute  1-v. 

61. «ftiila th« detail« of factory inct alnilar lafialation are too curherao*« to 
b« diecuesed in detail   in thl* pap«r,   aaf«ty statut«« conaiat of  technical, 
adnlbl»tratlvc anrf retributive recuirenents.    Th« technical reo« i re-vents, adiad 
to ether relevant national reeulaticm«, tend to for« the •ulk of the le*l*latiM. 
AdBtr latraitve arraneanente   ire important and the retribuìiv« «action« act tint 
out th« «rloufl o«nalti«3 einoly function as a reminder that  the wetter 1« ona 
of crieinal Ian'. 

62. Another i<*nortant arc« to be enverad in th« le«.ieiattve raeaauiee for the 
Mtroleun ref Minr industry conc«rnn  cita protection of th«  environnant.    This 1« 
often erroneouily «ininlwd   in s.v«ral devclopin« ceuntri.a.    *"i»' <* "ÜÜ.H* 
e lineile condition«,   th« prevlalon of clean vat.r to the citiee  and the country- 
side «a v«ll aa for inUistry poaa certain problema in Africa» countries.    Due 
ccm.lder.tion eho,ld    therefor«, be -iven to providing le*ir^Jion for^¡¡¡¡¡¡¡\ 
tien ef th« environment at a relatively early star.« whan olnnnin- the eetabUatanent 
of reflnKrxee. 

63. Tha e«t of lanialativa awaaurea elaborated by other fjronfe of cWeplng 
count ri«, auch as the Andean Group any -ell provide eoa*  intereetin* leada fer 
tha Africa« nation*.    Area« where co-operation ahould he initiated at« 1oint 
«areenenta on r«chmolofy, particularly on the benefit« of «ccmoenr of .e.l« 
esehasme of experience in the iiaplawnwtation of conmon technologie«   and th* 
drnftlnt »f ntandard contrnct« for the ourchaaa of technology, e^uionent and 
eoainoerler •ervice*.   AM conaleerntiw ah«nW he Riven to the SnnanlutlM of 
2^S!Lri.|UUticn with the «ltlnat. ^j^tlve of •dortln-, a 1«iat citi- 
la Uternatlenal fen—. 

leleetian ef leentlam. rane« «f «roducta and arodyctlon ^Mjcjti 

66.    to the world a. « vhol« and in éWepin* countrl.a in f-J*1««1"' J,£?-J_\ll, 
raflnerie. fM. «trnerdi-ry challe«,.. ^»^ *E\Í£ \°ot ££££ 
adjunte cmëe oil nt tM-nebl. prie«.: (b) find ^""îJÎS^JîLr^^el 
ITpreemt cnnecltle* «nd/er Mta1.li.tam of •-* "|tM> rwt    '•'*~!lM' JC' " 
flamlhl. t«chnolotie« aad a «uitable ran-a of product, adepted te «Nt local ai 
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International narVet   f luct-u? inr.n    (.»   apérate note efficiently  la order to «*•*- 
conc coalition    ano   (e)   tint* suffit .et   tnvejtaent capital to accomplish **••• 
objective.    Takt:•.',  Into conspiration  t* »i  MiUi'i petroi.uw producta ciiaiaaatlea 
represent ¡ 1 'har   1   por cent   >f tt.e yirl^'i  ««à the outpyt of Ite raflaerla* 
la only a out   "•   >er  <ei,t  tVrt-of.lt   1:  n,«rtlcul«rly l«port«it  for t'\e  ri»l* to 
accord «peciil  consideration to »11 tliee*  factor».    Thla attaation 1« eare» sors 
couple*  in th« c »« e of   the  \frlcar. countries **lCh »o crude oil  re»ourcsa »«4 with 
a grcr'laft demand  for  petioieu« product«,   irr aay potential Investor could be 
caught between the i.'rt«  requirement«  and  ineufficteat end» oil supply. 

f>5.    '   av   /.Irican court ríe J ar« cmtennlatlna, a «t^nif lesat expansion •! thslr 
petróleo** refi-.erles  ourin«   the nsxt  lev year*.    The location rt theae nav 
reflninr capai it 1er  BìK> il'. I* riven  îartlculir  attention.    The  locatls« of • 
refinery   »part   from  ti.t   technical  in<! econome considérâtlena,  «houle? b« ale» 
judged iron t'ie  pol-it  of vir» of a developing country on • .lai conelderatiasja 
*hich Have Mranount   Importance In ralaln- the standard of ltvlr» o' & c*Jrt*An 

ration.    In t'e ca-.e  of   Jevelopin", countries vrlth crude oil resource»,    «he«« oil 
field« ar- locate!  <o  reaote are«* «*<«  criHe  is easily  carri'1 through nipalincs, 
It aifiit be **»rti onstuerlnj, lex»tin* the refinería« i« censúala» «roéis.    1%la to 
particularly «psllcable  to non-oil produciti*- countries a lece curd« la  lap orlai 
through HarSour« i->cated in po^ulaiud areas.     In Renerai, theae area« a—ally 
poesess the most M »My develop« I i.if restructurai facililla« (toada,  railways, 
and water sunoly,  ^tc   )   in the co»*ntrv    which help to reduce total lav aerarne 
siierablv      Although crude oil refln'r.«- la not • la hour-lut ene tve Industry bo 
of the hln'ii «kills required of  it« operator«.   It can alao helo prnfaaaiooal school« 
la developing personne i   for other related Industrie« euch as the chea leal, sstra- 
chealcal and fertilizer  lnJustrie«. 

Û6.    In view of rr- jr -  nt local and export market dosaad In ussy «Jrlsaaesumttiss 
the raare of product»  1« United, in raserai,  to the «taadar^ reflalas froes«ts 
Includine bitumen for ro*.d construction aa<* fuols for coaster e lai sonar ********** 
aad autorisation.    T.ii» does not. however, restrict tba poeslbllltlaa of presidia«; 
full fleslbllity for producine aoae petrechemleala uhlch caa soot local aad earssrt 
oaasad.    In thia respect.  tne development of «.rematlca production lac ludia« tho 
xylose« to»etrer vlth »he production of hlp.h octan« gasoline soy be nontloaod aa 

>la. 

67.    except la the caso of tho oll-proéuclne, couatrlos, the sinlaaai alas futura 
refleerle« needed by the Africa« devalspiaf «oustHe« aseas ts be betumea I mllllea 
and 2.5 Billion aetrlc tea« per year.    Thi« alas, «ltaaufth today not fully 
competitive In the InxHi trlallssd couatrle«, ess be «coaoalcally operated la sevelse- 
Ine countries to cover the local daaamd «ad to previa« impute far a potrocheailral 
laduatry.   Tho als« of the raflaery cas, Sevuver, ba rassonably H«11 'oflaos oaly 
after the élaborât leu of feasibility atudlee »Aleh esa a«»e»s tho varioua tocbmUal 
and ecoMSic factora.    Another way of eottlng up larca economic crude oil 
refiner 1M (3 rllliou aatric toss par y«sr «ad rere) worth coaolaerln« la Airi«« 
1« tbroufh lelnt venture« between thro« of four aalfbbeurlng cowatri«« for tas 
ceeotructlcn of • raflaery which could cover taelr <IBI« Is basad «a a Jota* dlstrlba» 
tiaa aystsa. 



ta—»or ámittMt oad tralala* of »otaonnol 

la dovolooU' cMMtlN tlM asnpavor *aodo la tho crud<   ell rafining  Industry 
to • Urr« oatoat oa th* dovolaaaant of th« potrolouM    rafinla* industry 

ltaalf; tha dovaloaaaat of iaaaotrlaa «ala* tN« »ctrolaua producta «ttlcr for anorgy 
goaaratloa of M foadatoch for ttio aatrochonlcol indvotry    aad "n th« ovor.il aocial 
•coaavlc dovolopaoat of tho producta« eovatry.    Overall ocooowic dovelepaumt, which 
io aaaarally rafloetod by par copi to laeoa«,    too*«, hovevor. not to b« a truo 
lados o« rovoalod by tao lovaT'òtonlarda of llvio« In «ony oil-rich countrloa. 

49.    Tho oocrotorlat of tho Icoaoolc Covaiaoloa for Africo praacntad «oa« lnforaa- 
tioa oa OMMMt la tao potralaua laavatry ot tha Rogioaal Coafaraac« on Fotroloiai 
Iaduotn aad  <a>naor ftoovlroaoata la tao Fiala of Bydrocarboaa hold in Fab ruar y 
lt?4. at Tripoli. U*f«* 4*ab taaafclic.    froa tho EC* «at lauta« tho futuro •••ipovor 

aoata ta Africa, basad oa c*lcvUt«d ovoroga ratoo of «reduction, refining 
aojrhotlac oro aavjaarlsad la tablo I bolo«. 

HUULs H M Ttf 

Toar aad Uval 

Itali Uval 
WdaUo lavai 
Skilled aad lavar 

fatal 

taaloratioa aad 
product loa 

I 400 
4 000 

1LÌ22. 
31 too 

•aflatan 

1 330 
10 t7S 

Ü-Z22- 
34 023 

''«rUstln* and 
dlatributlon 

5 000 
21 430 

JL2LÍ51 
?22 00"! 

Total 

S 730 
34 423 

287 125 

Ila» lavai 
IttdoUo lavai 
oklllod aad lavar 

fatal 

AM far aataral aaataoa 

7 150 
12 255 

73 133 

um 
•t IM 

2 200 
14 300 
JUSfi. 
49 700 

WIM 
40 350 

A 340 
24 300 

2*0 WO 

ii^lL 
344 603 

15 490 
33 254 

240 9+0 

404 025 

M 040 

494 MS 

70. fka abavo ootiaattoo ladlaota tha* tbo oddltloaal aaaaawar raaalrod up to 1900 
for all «ha tarât atttvlttao of tha aotralaaa laavatry vvald bo about 204,000, oat 
of «Mali 140,95t (71 far aaat) vvald bo aaadod far taf tola«, aartatlag aad dlatribu- 
tla». Taaaa troaia ala» ladlooto that at tha aatlaaol Uval out log tha prvooat 
a ttajaaajaaa af fart aba ali bo vada U orear ta achtava thla pool by all Africa» 
oaaatrftaa. tooclal attaatlaa obaald ala» bo glvaa ta tha davoUpnoat of adddla- 
Uval aad aktllai 
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71. Hlatoricallv speaVlnt,   the Trinine of local personnel  In African oil-produclng 
countries began whan foreign companies operatine. In these countrlee started to 
employ local labour and technicians.    In i   n-oll-produclnf» c untrlee, training 
began with uarketlnr. operations MUí   iat«r was extended to the refining of crude oil 
whan refinerías were established.    The oil companies operated th« training castra« 
nostly by thansslvss not only to maintain efficiency but also to minimisa jn mansaI 
interference.    Occasionally they help««» local Government« in developing their own 
training facilities. " 

72. The trainine, of university praduate* atar tad aninly when local nationals had 
been appointed to supervisory and middle -rsnaeee>ent positions.    The content and 
lévela of training given by oil companies,  therefore, depended to a very »rast 
extent on the pattern of employment of local nationals.    With the satabUslessat of 
national oil industrias, an important first requirement is the tralnln" of trainera 
and teachers.    Higher-level educational and technological institutions have therefore 
had to grow paralisi with vocational trainine centrée and ln-plsnt training.   High- 
level educational training is covered In several African oil-producing ani refining 
countries by a asrlss of institutions such aa oil instltutea, universities and 
polytechnic high schools.    Such facilities at present exlet in Al gar is, Igypt, the 
Libyan Arsb Rapatile, Morocco, Kenya, Nigeria and the United "epuhllc of Tansania. 

73. In addition, those African countries which stsrted crude oil production and 
refining at sn earlier stage have accumulated practical experience baaed so la-plaat 
K     "f"-^*"^°b tMi>4"*» ***«•> csn be successfully shared with other countries which 
have become involved in crude oil rsfialn* mors recently.    Thia could be moimjillsmtd 
through bilateral srrsnrenents and conducted as an la-plant training programmi 
particularly for middle-level personnel end skilled workers in such fields ss the 
operation of planta and refinery equipment ; repair and maintenance of t mil ameni soni 
Instruments   and euality control. -r-i— 

74. A good opportunity for tra in In« technical personnel ie offered to countries 
which have new inveìtmeats in the field of  >etroleun refinlnr      In the contracts 
rslstlng to the supply of technologies, engineering ind equipment concluded with 
specialised comeeniee, provisions for trainine, of the buyers' peroomnel in the 
refineries of developed countrise should always be included. 

Aciulaltloa of anoronrlate ^no^ey an/ \mr^r 

75. During the lsst 30 years over cot hundred various techno loe loo Have hoen 
tevolofod in the crues oll refining Industry.   Each technology hee partlanlar 
advantages when it la applied for the manufacture of a certain fromm of products 
provided that córtala condìtione aro respected concernía* the euality of raw 
•ateríala and the economics of the overall proceas.   As in other industries, the 
selection of the neat sultanía technology for s refining procesa la a difficult 
choice even la developed countries.    Selection of the technology which m anat 
iastsmese includes s great deal of »know how» (also frequently «alien traie set rota, 
unpatentable inventions or technical Information), la nore difficult alace natante 
informstion cannot   always ha obtained through the publlahed asurca« or 
prspseala of the »rosees owner. 

IL.J! •uu'S»!•*' ta *?! "•• of • *"~l0*1»t «••«*? contarla« the aosilable 
procooa, the following specific ouest ions will need ts he answered- 
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- la the  p.-C4-«su t..hi.lca)ly suitaU*  for cxibttnR local  rondit.ons? 

- X« thy proc*i«s liCjaoalcal for  it» in »uno ri us.  an-'  its» perf ormane, s provod 
on j co*»« real »cal. ? 

- Is   it   noititlu  for th.   con.liMr.n-     xi'tinq  in  *.h    reticular   cojntry  *nd the 
skill  of  l.ra)   perscnn. 1? 

77.     In crudi.  01!   refining,   n correct     valuation <\nd  »el ction of  th    processes li 
also dwp. nding on tr    availability r     ivislc  data such as quality .in--:   Tuantlty of 
feedstock,  util-t'es   .nd th.   a^loct-!  «It...     Th..s    data and   infornar.ion should bo 
collected and rtcc.i?.:i e-ariUr   *r nr<-i>.r to t.   r< ady   fir tn     call of  tenors. 

7t.     In «an^' of th   Afilcan  -úl  pro<ije-ir#   countri 1*1    p—*"'- *'•  refining ha« 
already beco»   a  tradition,  th_r_  ar>   ^o-jd prospects   tor ronp, t.nc   in the  selection 
of appropriate  technologies.    This  Is   supnort,d by th    .¿xistenc-.,   it  tho govarnaent 
l«v%),  of tpLri.illr "1 authc   Lrios at.-* boli  s v/hich have already acqairtd ,nough 
practical  ex     ;kw.(    TK situation   is (Uff. rent in the non-oil producing countries, 
taten th»   est«..j!ish8k;i t jf n w r,.flrw.ri  s 1» being conte«? 1   f-*¿ *riCi    xisting 
faci litio« ar    operated on a reduced   -seal. .     This activity ha« recently hecosk. sor« 
difficult owinr to thi  higb price inerba«    -' crude ^11,  which rjduc.t th,   overall 
économe benefits if c. rtalr procures. 

79.     On the  other hand, wi-'n  rh>    xception of a f.w African countii   a,  th, rt  i« a 
L«ck at th* oovcrnmnt 1 v. 1 of spelali«, d agenci. s,   includinq hiohly qualified 
local technical personnel, which err   carry out feasibility stuoie*  for se ienlng the 
«•«loua tochno logics.    Usually,  th«.«..   type» of activities ar     imel.ne.nt.jd through 
consultino t-i-n», witioj»  ccnsvlr.ation with or advi-c   fror, oth.r ruutnl con»ulUnt». 

•0.     It 1« v. iy well known that th    coat of know-hov ard royalitl  s  in th,   caso of 
sophisticated rata*ytic pro-oaac«  cox   p. troleum r, fining coul<" r..prv3unt >ip to 
20 pvr cent of total lnvottacnt cost».     This  nuts a h avy burden on  the budget« of 
non-oil producine cruncrie« in paiticular,  which h«vt  to p*y -.pedal attention fro« 
th« beginning to th«   r-rrect aclrction of th,   mott suirabK   .-.roc. —- - 31 

•1.    Another wwci which 1« worthwhil    nwntionin«, he »-e 1»  che  lach  ->f rational 
dsalon aito   än>;li.., a..j  m«tj.tJt.s in  the majority of  *ht  African -ountr ts.     Such 
institutos can be tatabUshtd initially with the assistance   of t>    ie«p cdvc 
OuwilaauiiU and can take ow r tho design and ünginueriiw works for standard process«» 
ssjch M atnonph.rlc distillation,  storage tank», cff-«itc facilities,  etc.,  rot 
only tor the «refining l¡idus-./y but also fcr ¿heaical and ot-hèr alH. •* industries. 
Use caporlencr of otter developing countriea like India has downs ur at ¿a that tho 
Croatian of s oh institute« jould provide important  savings  in th    invostawnt costs, 
tofatner with the upgrading nt local  tenhnic"l personnel. 

•2.    Another swans of improving th«: capaciti«* of African countrie-s lu evaluating 
and •alocting apprcpriatc technologies Is through regular consultati•« hct«*eûn tho 
•or« ndvaaced countries in .rude oil rufinino and t»»osc which are beginning to 
d>T>l«fj     Such couanltatlon», which can be organlsud with the asalstance of intor- 
Mtlanml organis*tic;.s, could provide guideline« and orientation« adapted to th* 
•pacifie eondltloM oxisting in Uwam countrie«. 
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83.     On.,  of   th     a*. 
export' nei   ir  th> 
fror African  cour* 

v-  of ro-DO«.rut 1er ^onc> rni t  chnlcal    «ptitls    and qualified 
.1 flor   irtrt    v«Udi ion of   t. chneloqi. s  «rtUcn  can b*   tranoftvrTf-4 

with  *   1 <n.?> r  »i-adl   ion   in   rruJ    '11     jfinimj to  th*. fi«a 
which ar.. b^iinr.^nn t_ dovlop tn t.n* <*r^*.    Trua activity cou li al »o  involve  th«. 

lai 

1« 

«jrchan-j«.   o'  ixp«.rtí.; 
dfeoartat-ritn  rh«rg •? 
r finirvi t. chnolcx;: 
with th.  *ssist.*r.c 
n. c.ssary   assim-anc 

s. 

!  ti. -hi.ica»   v rs^nn   1  who could aerisi   in  jr-ta»i«ln* 
li  r   ?p.nüibUity   fot  planning and «.valuati. u,   ~<t*oliHsn 

Sur-,   •%   ^rxjrs"v--    <~ould  »>•    . *ivlsa K.''    li »il'.   f«r 
rountri.a  lik    * jypt   irvi Alij ru  «rich «uni orovld«* th.«. 

to oth. r dev  lo- ino     lur.tri«.«. 

04.     Hor.   assistai ••   e in b.   cr-ant.-.H«. •''   fi'""' th.   Aîrtcir  -our.trl. .• with •  laño* r 
»p«.ri ne     in  th.      il    of quality coitrol of th    raw MI   rtili and < wi product« 1* 

organiring   lifccratrri  s  »mi inf .-odu.:i.-m  .i-•<  tst » thods  i;   r* fin. rie»   In «tht>r 
countri'».     A  thofuch understand ira, of th.   sp- cifiraticn«) of pttrolwusi producta ans" 
thi.ir slgru.iCAnc^   :->r    iictical application «nu. r  th    local condition«  la of vital 
Importane    ror   tl      r.finiric  indus**y.    Considérait  ».»p». rl.net. haa b ..n occulted 
by ottwr cî.vi 1 jpin •>  countries  tn this ai«.a.     ror «.xata/U,   th»   crud*. oil   refloatles 
in India havt r.-odifi <  *h>.  sr, elfi.- it ions of soak  of th-   prod*"*- **> lner«ao% th* 
yields frori  3>jur or    . aviir cruK.a *..ctth..  srook    r»int of V<roo%n*   for domatlc 
us«,  ^s b. • n   i   >,w: -1   'rout        i«i tc   IS in   aid  *h«    sulphui   ^-Lnt. n(   in dl«.a» 1 oil 
bt*n raisd  fr <m 1   •> r ctot to  1.? r*.r  .xnt   and ht avi^r < nd«j Nov* bvn  alltjfttly 
increased,     r jcti  jl. pt  tior of   uoducts to th    local n cd  »r..  of tin r«,co«pilt«4 
by Internat ion.»"   -  andc.rds orfaniaatior3  surh  as A*T1 and  «1» at c^teinino an  il 
in 'SroductioT,  'l.xib  Uty '      Such knowl *m car ht ach i > ir- d only thmuajh a toctttlMl 
investigatior   and    valuation ci products.     Mi off rs   iBOth«.r ar « fo* pò—Ibi«» 
co-op*»ration amone  " fr car ccuntrlts and oth r J. v<. lopins; rountrlu« in thu «etaèllanaM 
of r.».;arch  ;*ctli*i  3 aj w< U »s of pilot plants which ran K  aharod by a maabet at 
countriis.    '•'hi-, co- -juration could h*.  Arran" d at th«. bvqinnlnq L^tw»^« speciali»«* 
r.search an^  d. v 1'n", nt  institutions  fro»" oth-ar  1»v loping countil^s Ilk« VXOC la 
Iran and th.-   In liar t trol >« Irbtitu'     it 3 hra Our In  india.    ThU ty«K- of oo- 
op^ration should n..t  jr «. ntrat,   In th    l-iinnlnij on too coopl«.* a.-vl aoc4ilstl«atad 
aspects but ¡nofL e     t'-vjst   which ar-   r.lat. ' to th.   prts^ nt p *1 M conf roat-lsja 
African rtfin.rUs  3>ich .« t.K  »»^iplication of prcAirt»,    itudics on crudfe oil «fuallty, 
corroaion  in  rv-fi.n.rl •;*,  Ly-j.ru 1uct &nd v»st,  tn_at«.nt and ut 1 ' ilation. 

85.    Tht JitaMis.in. nt ci joint pilot [.Unts could assist each country  in iMawlnf 
thu crud«. oli   th^.y   is    mi how thay can    lapcrari.   its "tiliiation.    It  i_ kneun that 
many developed countrit •! in iui-cp.., Japan and th« Unit«d 3tat.s co«jCw»*»a)t« *m 
obtalnlna products of high vaia» *  ^   price« art high compare with th<i crsflc oil. 
One 6«as»plc  can h,   uffjrcid r.y th%> lube   «11a, asphalt and cok« »Mah .»ooo ptitM 
twic« thac of      -> <•• ell.    In contraat    reflnarioa la oajor oll-proaViciap aoasstrios 
produca aali.ly f J«*)S «...d lesi high valu« producta,     '.lthcufjh «jot «wry «rìsi« «•• 
yield satisfactory lub« oil through conva.ttionM tocH«olo<»r, hydrotisacla)? 
ara »uitaMa and anabi« ltn prodocti«» fron ' variety «f crud« oil*,    "uch 
tloa could bo carri«    out jointly by a nu*»W of African cowocrlo« la cs 
with other dev'îlopl''. • countries. 

84.    I« th« fl»li¡ of «"ulpront tSor« ftm «ino *»1<»« noe » IMI It 1«« for 
aoon* African rjurttife* as ««H a« ultb othor dovolopinr countrl«a a« %m tU» ftooi 
of the Mlnteruince an.1 repair of aslailnr r«finori«« br ¿«veloola»* cowtft— 
as £»ynt,  Tni'lr ar.l Praiil,  is 'ioli aa *y dav«l*»no<i countrtea.    "^»o    ronor 
tlon an«! stFn**hei»ln- of ««nrVshooo In r«'ia*rl«o «oui'" piovlá« a ooasW Hoai« to« 
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th« C—tlauam oa«ratt<>n «f "itnti *»lt'.(Wif uM»#c««*ary i«a« o' pretti n \t % 
l«t«f «taf«. IM attiviti«« of »i*"*" wtll Mulfiwrf «ork^hep« c"ul < ba •mi*nJ«d to 
luci««« th« MMf    tur «f  «fluiaw#nt  ltk«   «*•""••  tanus  an.)    cat  «thírftfi. 

87.      n«f«*« Oclo*«T   P73,   th«  r««/jlrr' total   i«M«tm<-nt   'or a  -ì«tr.il«un  r*fln«ry 
IM« b«MM *» VQ  »«•'  ti. >'>*' M«* tirr«l  p*f ittmmn/émy,  varvinr with th« 
M*a)l«alt* mi aMt«r of  |trMiiiln" *tv*      »e«ww-' <»f   '!«« «^  »it* conili ion« 
ThaM fifa*«« h«M  «lac«  rla«n  to   'fr  1. ^    a*«      Li"   l      y    •-..: .-.t.u.  lo' •.•:,.• 
raaairlaf • Mtt lUktiit« «ff-ait« <v«tar   ,  r    i'f ••  •  th    »h-   p: . .    e ->ì. 
«Hit* (»mar.  the* ar« «v«n  •»«-Mr.     *«rro)«aa M'UMTìM or  t ••  lo-     Id« of 
¿••IM CMMltlM «ad c«.«a«n»«*tlT e« t  •  Si* aia* «f   lnv«st<Mnf  r «oui ratita, 
th**«'«**,  ««Mrall? coat   arouwd  i 40 mllll«n far  th«   1 wtlllo«  ton p«r year  ran?«. 

<fcht« tlM tatal  ln*«at**wt  r««tilr«d  f«r th« pétrel»-«» rfHn.ry pro1«ct  haa 
eaMMt««', M »»•• *«•!• of  a   feiatbilit?  *f*»y,   th«   lnvctfwnt  aeh*4ul* 

ahaaH la MI «*».    TSla  InvaatnMt  vh«*»l« •*• a  éual  pur»aar.   it  in  m  Input 
f«» MM cat* Ila* «Mirai* •*« Hrvti a* th« Mtli  far   financial r>lmmi*f.     Hnat 
•I  tlM lM*at*Mt e*«t« MMUT o*-c«r Air IM ti« eeaatruction «*rio<1 a#x«  th«  start 
•f «aaratftaM «MM« i Ir t«ka« piar«,  in «»at J«*alo*i*r  countrl««,  In r«ar  thr«« 
«r faaf, è—mdfrê *••* th« c«w*l«*itr aff th« t««k. 

M.     ft«*«r«l fiMMctal  l*«tltutle«a tir* «mraa«* ««tariar  th« l*st «uartar of  a 
ft TT ta »fati«« capital   for **v trufcMtrial afot*ct*   In th* "ubile.  Joint  ana 
•rl*at« «««tara     »rattically -Ul <*«wl«finr cawUrUi h»v« «etarllah««! awa« 
liilìip—111  flMMinc  laatitwtleac Mt«r «ivM*« MIMI,  such «s InáMtrial Fliwac« 
CmnmiVUm. IMUMITUI ImlMMCt M, mi th« ltk«.     In »«t our tri«« thart la 
wmf tlM« «M tMtttwtMW «MilaAl« for r»»)«*«   flMJnrtaf!-    Lar<»«r c«u«trl«« hav« 
nìrtlìltir* fiaamial UM* 1 tut law« at *iff«f«nt  l«v«la.  "it>> «p«cial   Inatitutlon« 
cat««la« far tka waj»lrii«ta «f  «Mllor lnéW trial pro jacta 

10.     MM» tMtatMtMMMl  lMtitvtimM aro«»«« Urmtf curr*»«T  lo^n^.     Such  a«urc«B 
ara ta* "MII« MM  (lim)   a«4 th« latanMtaMMl »1M«M rj9tfmt»tim (1PT),  an« 
•MM MtlMMl iMtitMttoM«   la  iMMtrlaUz«« CflMMttl««,   4ur> ••  th« «incit   .»y-. - 
MMM •! tat MltMl ItatM  «Mi J«a«n.    tlM»« ara) «««wMrciai ha«' « aia© opar»tlng 
•a a« iMMaallaMÌ  «r aatiaaal a«aU «hick »r<wrid« or participât:« la term    f Isaac- 
taa      MtatiMlf M*«at  11 ta tMa M«t *f fln*mln» lMCltwtleM ar« the 

I« a»,  iMtlractl?,  th« MIIMMI all ««MaaaiM of »«tr^laa* pnè*ci*n Stat«. 

M«   4«f«T»«4 mat   t«»M».      "W   ««»"il«^«   1« 
:tf«a «all «Mitai <MM> tm* r«lat«<» «aninMrlv a«r»tc«« m 

with Mraaala MIM a»r«aá aaar «f ta 15 f«ara, %rith fiv«- 
a«ia«  tha MMt aaaajlMI.    Ml«tta* «aMMMt t«ffM at« avallaal« 

a «teich hala tha Mja«itMa ta «Mai« flasMia* faeilltia« 

•MiiM>l« a« taatitattaMl f 
fat tha aaani »MMti ta M 

MMiMl that MM 
«f MM) «aMMty't •«! 

i« hM "tmm t« a Mi** «Men 
«Ha M littl« M IC fi 

«ffMt «MM Mt aaaort 
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lì,      The  ».un   -j%rtn<»r«»   In   fi nam-in»     .!    Miurik«     a   ite **•!•>? In,-  rr»«aatrt*«  ara  tha 
fore'gfl petn leti.ii ic-pontl»«»  («*-"emuaatal  or trjitaive* *aaal).     Tha  attllaé« a# 
the  a.velopir     "1     r¡ 
varies  In   ice r ¡.lane t- 

' ¡citte  n*f(Ti        » 
ih   tteii   rwf.i'i»! 

«i 1.  th«.   r»i(   -»#    <*r»i»n   »»artit taatiea 
fu il, in   .i.H   *>«•  »ert'an-at   lee t»Ullea 

•4.     Hovev«r     ti.«r#  f Utt   irirth»'   vnnt  nf   Mr^in l/» '   . <»   >e*r*M«"  *r*u< h •» fa* 
ha« not received  t'i.-h   ittntt^      TM«   • T »r«*  '<•• • .>r   *»iit*r»» br  tun   >r aar« 
developing  c   Ulitf*   S  wMch,   w1f   o«'   .rryn*\   e><   -»   dt,      -cui'   n«t   ha   «hl«   t«  «at  «a 
a petroleum  r«f n a.i   trauetiy     Uh tvt   e*<   t«1-- ft.»n  »•   »  r >*»'"?  * ruw « ««aal «eia« 
et  Industriali!«^ crurtrv  pro" 4*«f     -c^w-K»*   a#k.  aev   t-chiwf,*!   «#>*:«taae« rafalre«' 
f«T  th« «jf( tiar *nd    p>r*tl«'i or  "*¡  r#»ft"»r*      *a»rok<rlate  Iettatati«« M—W«« 
are   -ibaolutely nrnurj   for ih« 'wi-tu-itli,?    *  "ich   •   flntnrial  **-t   \.p arta aha*14 
•fell oit  preci3»ly  tì»i» èuri«'   a.*t   >*> 1 '. ••< t > on« .1  .«'h  MrtM».     ?» •   'aiUre •# 
similar venturer  tua m at   r»ro'ablv   . •  r    'u<   t-     »H    i   ..-'•   i *    *H Ural   taet raajaaaa. 

Davt lo—ant of l»fr««tru t,»f 

§3.     Th« lnfraetr icture  for th* pitr^le«*. reflui»»"   itaahaatry mnâ in> »atrial 
éavelopaant  a« a \;haU  ha«  twr cirfof«u      Flr»t  la   th«   intelletti*«)!  capetti« «4*4 
Institution»!  Mt  us vhi<h  eainc«  t«  'h*»  comtty lu   *«*aaafi  of  the   laine*»* «ai 
•f  each of  fha  inputs   »'- *   laau«tMil  '•'«val jaaenf.     It   <••»* ••«  îo«»«r»4 »• th« 
"eoftvare" of  '•ompitter "t«» thla   M»*«!*   'Se «eetlora  «f  rhl* *aa«r  aaalftaa, atth 
l«f.l«latlr* «•««•jr?«,  aai.,>o<wer ë«v»Jopi^»nf, ae«>lal'. tao of  *rp.rt»»r tate te«ha»lea» 
an4 knev-hav,   flnanelr».   ret f» lew« ««i»t l«  »ad rhe «.rhetl**  #*4   Httrlhvtiaa «f 
petrol ««a proaWt« «aeh c"Mit«ia aa Inf raa»rui t«f# «uwaeaaat • 

94.    Th« ethar «phare,  thrmigh which  infrastructure **a*et»«t  It«  iaflaaate 1« 
lt« har4war¿ affact.    Ta thj aarriw «a«««, thla o*c«-rr*a rha lavala«« ahvaleal 
iaawta far  «-ha reflw»n»  «io>ct      lato   *hin cat««arv  falla ta« «vallaètltt* ai 
tha p«tral«ua raflnary aaawaary «f »•    rala»», n(H«>    Haaleal«    «Mtat, 
fore« aaá »Ucrrl,  arvar.     tafraatrartitral hai*«'«   MI •* »mm+mt wtaar •»•••# 
eaavrlaa« faclllt   i« fer arUfl«tt ta« »«tr^leua tu tha r«fl»«ry,   tha afcaataal 
maaa« far raktng tha freaktcte ro the ceaayaar«, •• <#all «• hau«la* aa4 t 
tlon far tb« laaewr  fave ana relata* »rhaa faelHtia«- 

97.     la a iioaher ef aavalaalft* e patria« imi ^arawara lafraatraetaj»« «aia««, 
althauf> !• *>" <:«••• lt ha«! ari-laallv H«e« Je«laa#4 f« a «a? «htch éa«a «M fit 
lato th« areaaat 4ay alru«tlaa aac the «W»»l«f«ww« pLaax* ^1 th« toiaacrlea 

M.    fall« th« avelaatlan af • aatralaaai r^fiaerjr «aatat.a «fill pr1 
haaa4 an the ^aac«i)t of eaaaatrUal #rjfltahlllty, aakia« tha rléaa« 
•f axlatla« '^fraatnattura,   lt »411 ••.  th« ««atta« af  the <l«i«iaji«l »i tha 
la« cava* r y tat ara ai ta caaaUéar    la acaaraaar« vtth lt« f • laiaaaaaj« aiaaa, MH 
•ltataallaa latatlaaa aa4 tefraatrartarai »eaeliiant« Mat aall*4  fat la« 

99.     la thl« eaaaexlaa,  Cha caat/haaaf la crll*raaa caaaa tata »Ut   aaf 
aaaaflta attrlhatahla to mmé aafactatf faaai tue p'*1«*c  •*• •MlfaW  a#» 
taitUfaaajê af the aaaaUaaawt aallc« aafcaatai.   Thata f a aaaaav mt aa« 
mi lateraatlaaal fiaaacuag laatisaataaaa aaaaUllaa4 aa aenviélae aa>ft 
lai raa trac turai aaaajlapaaac. 



?;. i .h 

It*,      la  eroor  to  oat r*< t    *mà  hiafclt-*»'   f->*     Ho.,,  i»   ».»ilvlfl--   *««c!   ••*   t'.a   rrlatad 
HK1»UM« M4 Ih»  («»m    hllwiw  • *r   •—*p»ftim   í-NWí-   'frican ^«l*»(«l 
cnitrlaa  MM M-trti   ir* nwmdarao   n    »  f>*r11- iHrl» a*     h  "wtt 1**1««'  la  tM* 

(«ritt      *^f i«. l«d* 

«  *0f>r«v*4t«>     «*»  •'".•   trun   for <»f   technology 

r>*   r«->*arrh  pralott*   »f   lntara*t 

101. 

T>.«  »xetMtna«   of   inforaotlaat 
•mi  i  tmlf t ••   *p»r -A  h; 

'xlnt   ,>r#f»arat laa.   finit» In«   «ivt  <-»»tuti 

taXHana«  ft   •*i>«rt*.   •«porti*»»-   «Mal  traino*** 

VtlllMlton  **  i r#»,nt f^ ai   th»   laboratorio a«<>   »"ata il«t low* ©f  amoth*-r 
1« orAar  t«   rrowt* *   s»tt*r   H**  o»   Su««**   «M   «it   ri»!    r^wrti 

Cr-Ott«*«  ef   "oaorlal i.'.eá'   ttft'W'lípí   't'itr^i", 

r4-#r#    ««p^ft«   »r    Infi Mtr«C '•»   lüfKff«   Min th*    'FiBiporC    •!»< 
r«t lutar pro«ttM:ti, «!•« rrti   «a-wor t ta««« la« la«, •f aatrolawai a*4 aotrf W 

«Mat «a»*!«, »laata M« iMtalUt laa>« ar-tavitaa -' t*»» «r,»iraa»aat »M tfc 
•BBBé* af Mmatap aaá tr*»»«a»rt*t too for 1 »*<**r TMa ••»••et ftoaant* aaat 
•.fawa) 9f aaaaWaa •%*<* lon4 tSaoMioW»« to co~oaor»ttv. offorto a**«* ta« *f 
r runt ri if. M Mit M wt** M*or coaatrt«* V>t* inrelontB- a»« lMMa»rtalta 
*tealAa«a a»4 aftlaatM *• taakor« «it»1 ralato* Mrawit «»volo****** «ai law* 
JIM—•• o*a*trtr aawar traaa*la«t<"- »ay [>""••*» tS« f "••* 9W°' l#mê r* ** c<** 
• ItTuLiTti oath f»r«»M«»a *»al^ f>t*rt*»u«lv «l'f*r     ».   »rtm#  to  tho  rafi<jw m tHa 

African 
laaa. 

oaaiaoraa. 

Afri 
««f.    tfttH tuo eawaîaaity »a>«  «t*>clfi€  talco-off constrairt» fac«#» »** 
co» «aaarfftoa    aaa,  Mtgtaal  a«    aa*rtM4»*  «»*»• «*»»'•«  t««aatrlal  «e**l 

t  of  o aat'ni*«» r#*1»ua«  tMfeatrv Ir aarticwlar rai oM r*a ootoMti 
Hooa to oa «api 1*4.     T*o at 11 ¿«attor *' »a»ta4  fiara <aa   In atl 

Italia  tot la**» acalo aaaaratiaa of eSmm» alai trie pò**'   «•*  1t* traaa^iaalaa) ta 
iruatff— m*i al^ea« •»•«»• •»•   la wr^aat  -*a»4 a' wion"?  fnr  thotr ataaooite  taaa-aff 
tot «MaH •»• ^aaëUaaajaa »r ta»  aaaaawy r '  <«•*•  »' *>• *'t»" "l*-    A »•*••*  •«•««leal 
aaaayla af eo-oa*T >«!•• aaaaj <»ovoio»t«' e ••»trio« »» 1«*raair-u t»»r<» wìiieh eoa »a 
asaaAeaavd w) Af»iaa* i aaat r toa  1«  rha etaél*   »taafd ^v  Iran  for hir%aa» mi 
Ufi—irai lar t tantaamat  la ?»••*•.    T»ii* »ava wtll   >#aaflt  f>a ar^wrta of IrwiUa 

akftaa Solala« Tnr*«y  ta a<ì»iam     It» sMpriw*  facilitila. 

1«. 
«a» 

Hai raftaiaf 
M aatt 

palai 

MS 

•f 

n rwiuttaa a catafvil  «na»»»i*  of  t'»o ^artatla« ani 
an all  rtftaa»*  !•  llholy 'o    o  tho aala aupallat aff 

ma laa  pTfKaatlliT af aarkot  taataUtaa« hf Qaa«ialMl 
fta» m Itirtilgt tartff aff aawta aowtaatti«  la Hi«h,   tm  *».>rtta  lataot 

tta> laMt «Atkii «aUk fiat *aiaa taaaa« aa-y taf ola **  fiaaa. 

A Util arlaa« ««MB    laali tofiaartaa <** taaartara •«  aa«ralaa*< araatacta 
•SM m •#• lta->»F ta «MM tèa aa)»tw« a» «aaaaW  ta»if oaara«la»a.     T»4a 
t« af MM— «Mil? r«ga>i«a« If taa tatti émmm* la «•* llVal» ta 

•aaaliM* tama» •ifttif.    A fJMma« aulfilt M m« émm 
fallowa ta» mHwnai af niaaajlr  AaiiligMiir »Laawtag ma la 

ta taaa*ltUa oMaMlaAM te aawalofMa*   -la»a far éftff 
•«M fja),   «a> a»ttia«Uff,   far  »Mil »ttal  »Mi«  la«aatrt«a M aottala^a» raflala«. 
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104.     It eight h« worthwhile      rialtin*     lerlslation or  r?*ulatlona  governine 
industrial develoenent or adopting w» fon of  Industrial llcenainr to ensere that 
cacciti«» In car M of target» are not <   ««tad.    "ith a  li   iil«d kiowledae of 
tat il «taraud,  rhe prevailing price invela aw.' .tivcur« ani respe**« of  the asrhet, 
It would ba poaalbla to envisage   i aarket atrateey cspeM«? of schiavina tha target 
aalaa.     The strategy should includa th«  fixation nf ntotfcact pricee:  Croatian of « 
ealee organizst ion    appelataent of distributive outlet*    fixation of trad« diaconato 
and coaalsalons    aalaa eroaetlon and advertising     .rade narks ax» «tsndarée of 
packaging  (a.p., for Intricatine, olla)-  distribution ay"!te«;  a'tei-n'a,  service 
eeueuner advlaoty services.   export market   systea,  where rrfulred;  nod coneuanr 
contacta,   faadbark aad research.     Specifylug distribution channels »ni aalaa 
strategy  la auch an laaortant subject that  attention should be devoted ta it at  tha 
early stages ef faaatblllty atudlaa.    Market penetration should also b« preeasaaed 
duri«« the pre-production  ¿ta** if  an economic  level af n'oductlon la to ha obtained 
without auch lona ef tl 

10).     In African couatrlea tha «tarketlng af petroleun product» has bas* developed 
racaatly.    Aa In the other field«,   tha a«for roatrlhutlan can» frea tha fetalen 
ceeeenlee una 1 atraducati tha Ir ova aarhat «mi dlatrlbatloa technieuea «hice «ata 
traaaferrad to aad adapted later by local perseaaal.    a*»wever, after Isilssssdsata, 
tha ha rita •« of foreign ceaeeules waa sat al*>aye coaeletely In line with MM anw 
latareeta sad seals of the Africa« petroleu-t ladeatry.    Therefore, even    .if ri can 
aauatrlaa with a «are develeeed aatroleua refining induetry are ceeateatly lataraatad 
la adapting their aarket strategy to new local aad txeert raquirenante. 

106.     la tha seat five years Africa «ill need «haut  5f,000 addltloaal  tralaad 
far tas aarket lag aad dlstrlkutlea oí aatroleua producta.    Such a taek caa he 
eecceeefelly fulfilled only if tha accessary »rep*  »re tahas saw thtuweji si 
at tha Oaaaraaeat level la order to train personnel with the assietanca of 
African •suntrlaa, developed countrlea aad specialised internatine*! organisâtJ 

107.    In thla respect, of speciel iatereat aad utility far t>e African 
cauatrlaa sre the    raining prugrsnaas ara*. ¿sed on a regular beala h« c.^ ..  
es »olee od cauatriea, sa wall aa the fellawdalns provided hy Halted netlean anas 
An anrhaags af saperlenca with ether developing cewatrlee like Iran, Inala s«al 
Veneaucla can be alee ceasldered usuai tha local conditlana aad difficulties watch 
ahanld be avarceae are practically the eaaa 

iv.   Kuuu ro-ornuTion KTITM TW AFIICA.) COUHTKIEI AMO mm» IV oo-ofmATio« 

frittili EaT.lT.tatt ff Wal 

IOS.    Tha Halted 1st Isas laduatrial la «• Ina east «Haaatsatisa (OttatO) 
aa 1  lasaary IH? hy tha »ulted hat lene Cenerai A* sene Ir aa ee set« 
tlea witfra» tas taltal »a tiesa syataa te sa «nate aad accélérât« the Isewerrlsllsetlee 
ef tha dewaleplag ceuatrlee.   The (Sanerai Aeaeably also nave 0»T» ti «a ceatral tato 
*• »• »rdlaatlag sil tas activities ef tha "aitai Nat i ana syataa in tas fiele af 
Industrial aavelsaaaat.    Tas heaéeuartero af the arsati Issi Ian sre at Vi« 
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109. UNITO carri«««-,  out   its ta-;k  in tv>   Min wav*      throue.li operational   ictivitiei, 
involving direct assistance t"> dev«_1 vine,  countries,  an«ï   through  rel.it ed  supportine 
ectlvltiee, whicl    ine lud« action-orient«    studied,  tralninf   >nd research.     In 
addition,   it bas a  thlrù  antl    lo^i..,   lut.o,,    f p.v.oL ¡.a««,  IìU-CL cnua.-.t between 
the financial and busin-sf. ccfsauniti^s  in the lndut.tr lai lze<! vtrld and their  counter- 
part*  in the developing  countrief.   for  t*"i* benefit uf Mth. 

110. Covertale ntr  are  »3aijted,  rn  lequ« st ,   at  ev««rv mafia of  their industria] 
.'T"r*th,   fr^«" th".  <*T'vti'\p  ur of an overall   naMon-M   <r draft.il    'f.vlrpment   plan 
to the ««lection of cq<-lP"M*'»t and  Mi«  tr-intrif» of  st   it   'or   ,t  lingl-.- factory. 
They arc helped  to n¿nu¿a¿tuia gcoc"s «akin;« ui,  of   th^ir  natural resources,   rev 
»«tarlala or by-producte,   to acquire technology and a^aj't   I*   to tht?Lr  nceda,   to 
proaotc don—tic  Investment and external   financing  for   in-'ustry,  and to develop 
product« «titrable  for ««port.    Aae France   i.j «l.-.o ?)ven,   ou  request,   to «at   up or 
strengthen national oreaniiatlona servine  loc.il  industry,  or  to develop Industry 
on a rat 1««*1 haul*. 

111. Aae isterica lah*.s  the fora of expert  or conrultant   aervlces  for periods 
r «aging froa a  few veeks  to several years,   equipment  and  fellcships  for nationals 
of tha recipient country to '••• trained abroad. 

112. In an «ffert  to .thieve effective co-ordlnatior. of   industrial nrojecta  In 
developing countries,  Î1KID0,  in acreenent  with tlie united »'ations TVvelopatent 
r^egraejM, has outpo.«t  d  i number of Industrial >velop»*nt  Field Advisers, who are 
la direct contact with aaa.»>*sr Covrnnamt •  ¿ni! the Resident  "eprei*entativea of OMDP, 
on aaaclflc aatters relating te lad'iatrlal development  *i\d the  formulation of 
reeaeeta for technical aaalstance. 

'   113.    To  Increase the effectiveness of  Its   field operation«    »"»TOO conducts  expert 
I grew? aeetlnga,  seminars »nA trainine programmes an<!   trdertake - research.     These 

heeAmjerterc-baeed supportin», actlvitie«  <~*i deal vlth specific  industries ani 
i techaieaee at ''itr baalr  indastrlal iesu*    auch au planning    wanapement,   lnveetaent 
I or quality centre..    Tfce exchange of vl«"-»*  or thos* isf-ui«;» otte.. ;,l"ci ria« to 
I eeac Ime lena aad recnsaamiUtlon« for further action inJ  theae are widely disseminated. 
I 
-  11*.    Acting S3 h c^ÉíArlug h tuse for  lndjstrl.il  informât loti,  'JKÌUO compiles 

aaalyaaa.  avallane* aad dlasaainates a variety of data,   im! ansvers «¿neu Ir les 
tfraa Oavsrameaf,  seai-pwailc hedías and Industrial enterprise«» of ell kindle.     In 

add!tie«,  tu« ladani i*.i       rcraetion Service «a int.-. ins  a  reglstrr   >f conaultanta 
1 aad davelealag cavatrice can he advised en available consultire skills and aervlces 
< «a «all aa an the choice of Industrial  emulpewnt. 

115.    oVTW eia» ergami sea la-plant training protraames,   in «Mei- ene, i «tee re and 
teefcalclaae frea enveloping couatrlea acquire practical  esser lenca in f tetar lea in 
tha «évaaced cear tries. 

lié.    The aetlvltiac of ÜHTD0 la tha field af crude oil re finia* have heaa closely 
vita tha aaaee ef eeveleelag countries for establishing new refineries 

lacre««tag tha awtaat aad efflcleaey ef existing earn-    Technical assistance 
hee alca fan previ aad fov the adept« tic« of exist in«? and new refining facilities 
in ptaaaclag feedatoeha far the petronhaalc«! laeWry. 
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117.    Aaoag f!« highlight, of  th€ project, tapl«ent«ri during th*  Uet yeara are: 

- Review b<   a group of experts of i   feasibility  study for » crude oil refinery 
In the citMi vlM. a .-upr^Uy .f  1 ill Ilea tons per year 

- Aaalstanct  to the Ho«. »«.finery in the Syr Un Arab «.public  In the HtiMlrt- 
ner.t of a testing and quality control  laboratory 

- Aaelatonto to th* Syrian Refinery  In Bun« in th* exnanaion of  it« research 
and quality  laboratory; 

- AesisUnca to Ini Ian Oil Corporation (IOC) for «treagthenla« the ••«" 
•actor of the p-troleu* refinin* lnduetry through the provielon of andern 
expertise ar.1 technical  training of IOC staff 

- Aesistwice in tha production of catalysts for  the patrol«* r.fleln. 
industry  in Iran 

- Aaaist^nce ta tha Tanaanian Petróleo» r^lep-ent Corporation i« caneadla! 
the capacity of tha TIPE* ftefloery to 11 ai'llon tona :>er year: 

- Aa.litâr.ce in eatabliehing nechanical Inanition and preventive «»lntoneace 
servicee to the Hone Refinery In tha "»yrlan Arab ••public; 

- Aaaiatanct  to tha Syrian Refinery In lama In the la-plant training of 
rafinary operators through the suprly of « •*•*" •*» P«*»" •leartetlcn 
equlpnent; 

- Aeaiatance la tha operation and aaintenance of tha lattarti Oil »eflaary 
(PftaMAIICLA)  in leneladeeh through tha provi a loo of experts, fcllonenin« 
and «tnulatlon equipaent for in-plant trainIn«. 

Hi.    several pi.relet* engineer« froa d^elepln« coaatrie- ara trained •«hr«' 
thiaaaâ tat Individual UWTDO fellowship prorrata» la developed eonatrlee.    m ln- 
allirtr.l.i«rpio,f.«« i« tha petrochaaid ieduetry which Inclade. Va.ic traini«« 
ii^aa aperatïei^f petrol«» raf inerì., *ith a duratlua of • —ks 1. •*•«*••«•« 
a refalar basis each yaar for aa average group of 1ft to 20 participât« froa develop- 
In« eoaatrlaa. 

119.    an* project, in tha aaae field ara In aa advanced   .tage of preparation for 
iaalaaaautloa la 1«76.    This group lacludea the ON1OO/WE1C0 larra ecale project 
aa   aealateace to Application of Products Division of the India« Petroleum lattitute. 
Dears Das, and the eatabliehaeat of a crude eil preceeelaj pilot plan« la Tuaoelavia. 

IK),    faaaarlalag the OT100 caneellitleo la the field of technical aee le tanca, 
min of any bilateral and/or naltllsteral ae«o*atioas and arrea«eaaats tao 
lnt.re.tee cou.try **j haw for the devaleoaeat aad laylaaayat^^^cettala 
»reject, WIM can always be conaldared for a necead anatrai aad coanatnac o**"»*"* 
\Z aeeietsat. can be provided frea th. Initial .tene of « project ta It« practical 
lnolenentatlen In the for« of experta, advisory servlcea, fellovahlee, eeulnaaat 
far laboratories end pilot pia ate and faasibillty «ad aarket stedlee. 
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121.    A.*rt  fror, the .bcve-*.ntloned co«trT progr.^      rr.    t P      •        - 
i~pl.«ented.   at the   request   of  the   int.r..t.c<  governr«r.t.,   fror,  the  Spe   iy 
üm.l S.rvic,  Proer.««. an* F.nds-1  -Tru.t vM,-h   -re ^pcit.d  fo.   .hi 
;.orpo.. by develofinn countries. 

^«"ii 'Q*l P.troleun Institut« 

'   '      f ¡klT    U   i7a    rat advantage of  th« presene  lom-r.n.«  piannm-  ot 
^'iía^i-iÍ; tÄSi tSr «- contri ,roa«i,.g „ysten *tch -M. 
UiT-.-O to «Mlit th« d«wlooiOR countries aver aeveral ye.vs 

12-      ««on« th« Uno-ocal« prelects lnvolwlni W-:I^> .aaistanc. to the óyl->?<*¿ 

í* ííLflSiil oí rtt ti.«» of petrol.« product,  consunción in m-h.r rou.tr e, 
fpar^oroTuLmin,. ~r£ and pre-lnve.^nt .tuoie. on  t-v^jnt^ 

refiner'«.;   treble .hootinp: quality control;  training of lo€al J«*^"^.?* 
U.bliih»ent of  r.l.tcd natlon.1 r.8..rch, de.ign W ..nrli»« u»f>  ln.titu.l-.     . 

M jr^"Xj±?~}â?mmr\ for »•t^olc<* f« fining 

*       l->*     LMIDO could ..«ut in developing efficient  tr.lninc  rorraa»«s  for v*rio- i 
leilli if tJtale«l per««..! involved in petroleum refina >.y .rganui««    • • n- 

!       option ^th oth.^int.r*ati«nal oration.  „4 -»^^'"ni-rC; «' 
i ! ««-_   --.....___.>     U4»K   a   Hura f Ion   Ol    .iHMlt   IWC    'KJUr- s,   >"'•«•' -r.ini.« oraran««..    Th« proir««.. with » duration of .beut tve 

•'"¡J ^Involve 20 to 25 participant, and could be arr.r.r.d each y.« ,« .   'tal,. 
¿ il ' UïSo could .1«, Trovid. ba.ic in-plant  training on the .per,  ion -n• 
*»«nt.«a»e« A r.fin.ri«o drwi«!  ap«o th« «perlen« of  other  zo<«ntrit.-  «.    ccild 
wr»TvSlt. to rofinori., in 4«»lopod and develorlnr, countrl«..    „-.:h ,.•>*-•>• 

Identify 

ould «1«© ». «rroaged for Individual«. 

K«yihfll|y atudi«. 

i       '2'     Th. -1« objacti». of . conventional .cono-ic f-stblUty -tudy is to Ment 

ïTdtreiîîÎn^Tu £ ÏÎS ££ 'tTfoooibility study dettine, which 

rredtrtins th. outcon. of preoooa* oapoaditor. in finoncLl t.rm. »o t .at *v 
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tundí ..re   -ut   to   their most advantageous  ine.     Th*re  are «eversi st«p«   involved  I«. 
i  complete one inter <nr-economic  analysis.    Theo«   inclue:     understandln*  th. 
emblem;   doniti   i of  the ^reject  oMect  /es-   eelLcth-n and interprotatton of 
latr   advice on  alternativ, solution«     evaluation oi   the alternatives;   identlflcetlen 

£ the best  alternative    and monitoring of the  result...     The  firat  few consideration. 
maki up the .sual  feasibility study and when they h.ive  bear completed a fossibiilty 
report   it  Generally  required  so   that   appropriate  IP. ma *er«ert  action can  ta UkM to 
initiate th.   project.    The feasibility rep-rt  «hould  «umerit« the  Important  feature. 
of  :!ie proposed  project  in a brief but   i«mre«sive ¡>rea«ntation. 

126      It   s'oulil  ** noted that  the  term "conventional-    ha» hecn used  to  focue »ttentteo 
en commercial  profit ibility.     In developing countries  new loouatrlai projects art 
usually evaluated in accordance with  the Government ' -   development policy, which 
^oBctineF  extends the parameter, of evaluation to    Irect  and llM,lr^V."tl<m*i.t    .. 
Witts and   • .• related cost/booeflt  inalysis.     It   In of utmoot lnnefftonc« that all 

eae factors are known and properly  specified taforr  a «turfy is undortaaao. 

M 

r. h 

1'7     "NIDO ha.  been Involved  in numerous feasibility  Studie, conducta* ta highly 
qualified staff «««ber. or consultante or consultar   firn, eelected •*«•* *i£M«"» 
screening.     In  the latter ce. detailed specification« vere preparo* by WTO, i« 
consultation with the relevant country in order to  provide .trict «.uloolioe* for 
the execution of  the tasi, and headquarters monitored  the progress In the iteld and 
at tlie horn': oifice. 

12«     KNiDO's service, for the eicecution of feasibility studies, therofore,  Includa 
th* preparation of the «pac i fleet Iona  (terns of reference) end the mmtltaring of 
the study  in cloee contact with the counterpart (a)  desi!*n«t«d ta the Cmsrmnaot 
throughout the whole study. 

Mvii°J.Y services for the tranafer of petroleum refining teçhnology 

I¿9.    In   idditlon to the above.  ÖHIDC could al.o assist th«  \frican countries, upen 
.heir request,   in th« provision of technical alvimry aervlce« for the tranafer of 
petroleum refining technology. 

lüü.    Duri i,', the Initial stap.oe o( dovelopment.  theoo advisory servient) ooulo 
emphasise the evaluation of technolori«s for petroleum refining ta ea*n*riat, ^^ 
throuph a rçrou* of consultant«,  esperte and/or UNi:*i headquarters «Caff, the teanora 
received from foreign companion.    It could also aeeist in draitlng temi of rat arene« 
for nore advanced studies involving one or nore technologies for toa non» piatir t(a> 
as w«ll a, in the preparation of tenders.    During the negotiation •*•*• *•* «•» 
acquisition of petroieu» refining technology, UMIDO could also .rovina aoVlaocy 
service« to the Government to aoeortain the technical,  Ural,  financial, nan 
coanerclal lsiplicationo of th« technologie.. 

131.    Technical assistance nay «loo he sasplied during the conatruction of refineries 
leir start-up throufh onmorte who can co-ordinate and euaorvtoo oil ta» and their start-up throufh _^~.... -««, »... -,-    -- . . 

activities involving the participation of varions f «roigo and local a annas isas m 
th« engineering, conatruction,  erect Ion, and coanioaioning. 
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Improvement of ml «tina petroleum retinoMe« 

132. Due  to a variety of  rraious petrol'   •  refineries  In  <   ve loping countries 
•ay show defletei   les  In  otv rat 'on   i~<;  n   t   , i'f.^r »r, the   orlgiiuilly designed 
specifications or nev«r fulfill the «UM rant «ad teat run conditions.    These  short- 
comings any be reflectad  in product nix,   product quality,   t iroughput per  stream/ 
day and <*owfa tlM.    This could be causeó  t>y difficulties   Ir  th<*  plant operation, 
»rroneoua deelgn Oi  lmpgppet   choice of  equipment   items or equipment components, 
foaling of equipment or mlsinter prêtât Ion of construction drawings and might date 
back tc  the tuse vii*.-; che  y laut  was arected      i'NTDG IS  in *  position to aaslat 
developing countries In  tracine, the cause or cauees ->f  rhr  troubles and  to advise 
on improving the  refinery  performance through expert  services   In oetroleun refinery 
opération,  construction aru! maintenance 

133. In cases where the refinery operation    confo»**    to the design speciflcation, 
and in general tc the condition* of contract,  hut where  the economic result  is not 
satisfactory, UHiriO could aaslat through economic analyses to pinpoint the problema 
aas), by integrating the assistance with experienced refinery engineers,  provide 
advice .MI the step« to be  taken to make the venture profitable      These step« could 
consist of alnor adjustment» to the plant   to increase its throughput by the ao- 
ealled "dcbettlmecxing" operation.    Tbl« operstlon consists of determining the 
equipment  items which can he operated at higher throughputs and those that cannot 
and by replacing the item» which constitute the bottlenecks hy noie appropriate 
one*.    Where «ore radical chane.ee ara r omul red to make the refinery operation more 
profitable^ pons illy by Increasing the capacity and widening the ran»e of 
products,  (MlW> could also provide advisory anelatane e on rsvanfilne, exletint, 
proceas unita. 
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V,      ccaciUjinNS 

134.     There  is a   Urge  interest  aaotuj the aajor part of Africa* 
inj;  and expanding their refining capacitiea aa    part 
t>w»rd a higher standard of living. 

riaa la develop- 
f tb%.ir ovara 11 developaee* 

IJ5.    The »tcp» taken already in this decada    by nany Africa« ornant riaa  to 
their crude petroleua rafinariaa  includine, ta* introduction of mm technologies aia* 
new product* opa«  larga prospects far a bat tar eu-operstion between tana and 
international   >rgam/ation* such an UNIDO«    Tacan i «al aaa ia tanca could ba uro« lead 
in particular in tbe fiald oí tbe selection and traaafar or technology, proauete, 
adaptation, aat afeitaba»**  of national and aalt inat lana 1 raa aar oh and JaisluaaaeJ 
facilities, quality control, feaetbility and ajarla*    stantie*, supply of eewipaaat 
and training of tacar leal  parson nal. 

135.    An  important  rola  la to ba played in tba fiald of oo-operatlon boti 
African count riaa aad (MIDO by tha Boonosia fleaatiaioa for Africa and tl 
tion of African Unity «nian already  ta tbe paat, «a wall aa ratantly «taring ttM 
Uat Unit ad nations Meeting on Cu uparatloa Askang tjavelaplng Count riaa In 
bald at Ganara fron 10 to  12 ftovcedjar 1975. prups«ad a elgpiftcaa* as*« of ra- 

tona unis* of far a good ba«a*round for tna iaplaaantatlon of tilla 

137.    Anona, tba nain raanaasanéat ir 
technical ass is tanca ara tha fo» 

(a)    "eriodlc aeeting* 
petrol«** inaaetry artA in     .r. ;     * 
of advisory servi oasi 

ich ba also tapi mû "it h «USO 

be bald te eaeaanga iaforajatioa an ta« 
ia tba field of tba provision 

(b)    Eaea aonW Stata »boula deei anate «aparta to participât s In tba 
tion of faaaibility studies and in tba fora»» Let ion of s «»regional prnjaata anaína, 
use of assistane« fron inter^nariaanital na»nanliatlona and] epecialiaad aganeieef 

(c)    Pétrole*« products required in Afriaa afeaald ba prodaeed and 
inaide th« continent and a co-ordinated plan for tba eat aal Ubane* of raaTinariaa 
on tha African continent  ehould ba finalized) 

(d)    Tba uVjim-waaiita of aaabcr States ahould aasana effective aontrol 
their energy reaowrces and related fari lit lea | 

all 

(a)    Hinter States ataanld taba aatien to graaa togathar ao sa te «large their 
and to aaanana tba pesa ibi lit y ef aataa>liabing »M ri stia! aal 

a subrogional Barbata. to 

136.    Another af    11 sai»Éitiene te tba Afrtaea Statee 
lble area far fiatare au «pai at ion «ith 

ala« ba 

(•) 
faci lit isa and 
in« tba eetabl 

ion ia carrying «* a e«rt« • at all aaleting trainlag aal 
panai» ita âa tba flau af eatroleen aad pi piula 

of new »awtraa or inat.tatieaa, if 

(b) 
training sent res 

of a Joint plant te re 
inatits* iena 1 

tba e«tivtttae of carjatiag 
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(c)    tri«Mrafing tha uaa of aiiatln« *nd  future facilities  by nationals 

African ceaantriaa; 

«,1M th* develop«** of research institut« and the «.tablUhawrt 
Petrolau»  Institute, an Afrit»« Petr  leu« Organ nati n and an 

at ion Cantra   on Petroleum. 

<d) 
of an Afri 
African 

i»     It  ia Huees that throve* the recent restructuring ,-roceaaea »ithin U"»0 
-I aUrea! «2«» rf thatSa Declaration and Plan    f Action     r Indù-trial Drwlop- 

^yS!T~^, tSrriîllTa. ^r.  capability and flexibility to fulfill 
     iwJal%¿A évtiee for the ban«fit  of all African nati na  and incraaae their 

aaara in th» »urlai patrol«*» induatry. 
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k/ri«« KT*> 47 U> *'¿ /. 

1971 4j '•4 V" • 

IVT 441 •4 ',r ' i) 4 

t    Util t «à Iteti.*»«   »tot i*» »<•!  » JT"»*»  »'ri** 
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•971 
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... .... --Ao->*i  It 

iTm.L«* monrrn* i* Ars ICA 

1.     .   000 fe 
. .     »i 111 m 

té 
t/yr. 

CXOTTim 196« w#9 K%> 1V71 1Ï7" 1971 

AUBU 1.       901.7 
U.5 

934.f 
46.1 

1 00t>.4 
49 7 

TTü.i» 1 1^4 0 
52.5 

1 070.0 
52.« 

AJB4A 1. 
2. 

19.1 
C.9 

10.0 
0.5 

ÎJ.7 
C.7 

115.0 
0.7 

140.0 154.0 
7.6 

cono 1. 7.0 
0.3 

u.o 
2.1 

•m 1. 
2. 

*3. 
9.0 

245.1 
12.1 

327.3 
ifi.i 

«94.0 
14.5 

?1 "".O 
».5 

165.0 
ê.i 

Oft*» 1. 
¿. 

90.1 
4.i 

Kl.i 
5.0 

•• • 

10O.0 115.C 126,0 
;'W. 

U7.C 
• •   • 7*2 .       • 

"KLÎT 1. 
2. 

2 600.2 
12t. 2 

3 IM).7 
153.4 

3 3¿1 4 
if>3 © 

? 7u2.0 
IX- ? 

¿ .'15.0 
WO. 2 

2 m JO 
107.9 

tran* 1. 
2. 

137.6 •540.0 1 063,^ 
1.4 

l 531.0 
75.5 

l 617.0 
8ç.6 

2 njj.o 
101.3 

ItWft 1. 61.6 
3.0 

7«.0 
3.S 

«7.7 
4.3 

iX.O 
4.2 

83.0 
4.1 

Í3.0 
4.1 

(«M 1. 
2. 

¿«0 
e.i 

1.5 
0.1 

0.5 1.0 
0.1 

10 
0.1 

fWU. 1. 3 977.6 5 019.7 5S64.3 5 676.6 5 665.0 5 96M 

2. WM 247.« 293.4 200.0 279.4 4M«! 



AUK* • FITRDUMI WMJUCT OOHBWTIO* 

1. 1 00O k/d 
2. «¿Ilion t/yr. 

Wßb 1969 WK 1^71 1972 1973 

1« IP 9 
G-A 

9 
O.i 

13 
0,6 

19 
0.3 1.0 

1. * U 
0.7 

lC 
0.8 

17 
0.8 

19 
0.9 

17 
0.8 

1. * Si 
1.* 

30 
l.r. 

3ß 
1.9 

39 
1.9 

1. S 5 7 11 
 -fit!. 

10 
OcS 

11 

i 



¿./U*.U/Wfc»ÏD/a/? 
Anna V 
i H!«   > 

AFRICA    -    PETHULEWl PRODUCT CCHSDlfTIOII (Cont'd) 

COUNT»ISS 196P 1969 1^70 1971 1972 1973 

ZA IM 
1. 
?.. 

iJ 
o,5 

Ivi 

0.5 
11 
0.5 

13 
0.5 

19 
0.9 

21 
1.0 

crass 
1. 
2. 

125 
^.2 

ll¿ 
5.S 

OC 
4.3 

99 
4.9 

116 
5.7 

120 
5.9 

TOTALI 1. 710 675 704 7«8 950 986 

2. 35.1 33.4 34.6 36.6 46.6 46J 

••••»•       • •...   •      • »    ••••••••    •     »• *••.••    •» 

L 



:./W.U/NRSTC/l77 
/• -• *  VI 

AFRICA - rSTKûLHAi r.EFWDIC CAPACITY CTI LIZA TL*! 

1.      1 OC» b/day 
"..     c.illiv.i.  i./yr 

AfiSUL 

•• • 

irr TT TT T7T TT" TTT TX 

i. 
ML. 
1. 

1. 

1. 

1. 

1. 

1. 
ZL. 

l. 
_2«_ 
1. 

MX. 

1. 

1. 

47 
-2*1 

47 
_*1 

U 

-fcZ. 
U 
J2iL 

47 

lt9 

4L 40 
-«1 

1 115 
5i7 

14 16 ?5 
Oi¿. 

1 C 
Cu 

165 
ill- 

193 17: 
lik. -4Ü*L 

^ 
¿2. 

ICO 
-fiiiL 

JLAL 

2£ 
i.; -Lrk UL iiL 

27 
-111 

25 

19 
0.9 

u 
.&&, iiL  UL 

1.         U              3ß              44               50              51 
¿i ¿fg l*S if A «,1 LÚL 

U 

40 4f 
-¿JL 

2 S io 
Sek 2ii -JIJì o >JA U¿L 

17 

-Ili. J¿- .4*1 ¿J.  ì.o 
X) 
-JUL 

2U 21 
1.0 

13 
-fia. 

U 
J2t2. 

* » ?] :i 
-M L& }£ ifJL 
U U H 17 
8i7 9r7 

20 
JUL 

-2i2 £& 
17 
JUL 

23 
-LuL 

43 
-i*L 

23 
-ici. 

23 
JLML 

21 

15 

1. 34 34 35 35 j7 cg ¡^ 

1. 2D 22 2D .U 1/ 17 17 
.• ÌA U À.g ¿«c 0.C O.C 0,g 
1. 35 30 40 4^ r>j Go 'io 

JiflL 

12 U 13 r. 12 10 
-AS üL¿ 2i£ 0.;        o-s        o-q 

JLAI 

17 
J2& 
21 
-lift. 

1.       16% 175 17« <& 251 243 331 
—&4 £LJS b£ U*S 12.4 12,0 16-3 

1.45 56 67 S9 M 06 S4 
r«i ¿à ìli 1*3 ^g 3.4 4-2 4.6 

826        1 09? 

-JbZ SUL 





U^IO  -  RfcTlNWC CAPACI TT?. 

•7 '\. .i/KRlTn/TV" 
Arn««   VII 

ALCniA 

'Wiatrach 

1«     Arapi 
?.     El Bom» 

4. Ifcinon CM-M 
5. SkiWto 

tfUvn   Spat 

C*x 

r,7 (XV 
177 DO) 

^ JX> 

BENIN 

1. 

«JlWiS cra<41i*      ^Ulytic  nf .rüif-i: LLLJ-L 
b/dav 

l   ,u- 

14 ye 

X) 5TO 

Cft >r.< 17 vOO 

KNirtO RER»LK or 

<*• raffina** Sonar* 40 coo 

1. El Aairir« 
2. Mix 
3. Tanta 
4. OttMn 

* OCX) 
120 000 
U 5oo 
19400 

JE8L 

• •  m  *•••>< 

1.    RMflpiMi NtroiéMta S.C. 
U 300 

1.    «Matte lavatorial« é* 
fefflM*» 

Cantil 17 000 

1 890 

2 000 



v-   •       »     Vil 

Y1*HA 

¡ .      I.JS*n*r .«i     It    ' i*r 

Iv    i r . «ri »     1# 

U    I Y - «i  017 

»v|A 

LltoJlIA 

h> OTO 

Uttf/J! AHAl  »etPLJL 

1«    Amnion i v«r«««s  P«tr>>lMB 
U*..   Nafrar« 1 HuC 

i.     «,%*'     tanl-.r«   L'byrf 
••      <»•   »t^Mii'-l^*- •••••••# €*>••• •    •••    ••• 

3.    i**ii oil r.,rt„, AMI       i ino 
i.     fc«t iati«)   O» i   O . , 

¡i»; i*»r l flor 

6.      i.ibyv   *a»É<>r;      Oll, 
/avia %} UDO 

% 400 

•CTKT/T» 

%vi*M  ta». 
Itali«»« ém **tfU 

U  (Umir) V OOD • § 
J»    G*rr««MM«*->iÍB#Mwaa4««      JD Oft) 

10t SD 



VII 

MICA -   IFINIIK ukMLtriJi ((^»',n 

IKK n 

1 1ik*r     »i     |V»;-<»I 
Vmf  i in««  tii, 
»     .   ,' r    . .-• , 

f'Äi  OUO 

/Y. 

I.     Ixt I. ','   -tf   it« t. < 

if um> 

1*     t««rra  L.   M P«tr«l«Mi 
» finlKg C..,  t->Mt(wn       |C (XT 

1.     »*'.   .fW W 
V «.«> 

•     .. •»•-•• •»•- • •» •>••  •> • • • 
I.     Cmltm CM V ftf.lM. 

•toi .Mriw 
Sfc«>*i.PVf 

4«    t*t» r U* 
B«»lwt*vr*f,  ktor^it 

5.    a*i« MKI tr 

ooc 

OUI 

¿ OOO 

• ••>• •   • •• • 

fit) orx) 

no «V 

Î 000 
177 01 o 

JJ4 OUT 

It 4u 

U  "UV 

14 ou 

17 «* 

55 90U 

jn at» 

mamiu 
I.    Canti* 1 Afri«*i Fttr*>l#\*i 

••ftiHViaa 1*4.    It*»!!    jr> (»4  tn «Baratto«,  ft**   t»«*«á»4 ta tstal) 

2 ÜB 
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i T    • f 
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mß-m. 

(in   th.iMtdu.a  ««>trit.   ton*) 

/rv.ii/immf./-1 

1"*) l ,"l l"7. 1/n 

L.r.c. U> ii> K^ r>J 
V4fMl   <») V > yf, *<o 7«* 
»* * %ir1t   (»,%.) ')   /** i    :  W .       MO - 78c 
IUr<««n«   (K) 1 <*< 4o t K fc 940 
t* rwi (j.r) 7*f> 1 v^v 1    >».l l  6íA 
DictilWt«  fwi *U  (fcr.O.) 7  . 1* »   .'*> * ISP 10 Ó90 
'***•!   ftwl  oil   (i.F.d. ) 11     LH 1» %o U   '**• 16 03C 
k*rft«a*ti* .iU (UO.) IK 1JD 1"Ü ¿40 
•HMM   (Mptelt)   (|) 49* • iV »50 571 

i    »t«t«rf IMI ^i^iMí inrmi. íir ***«• ^ 
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./CM. M/WP.iTD/E/7 
Ar F' •:   X TI 

MEW ri:   LìJM  :.inlN::;o -.«•.*¡:i .' ir: ;-,.:L "i 

(   1 année1     r 'JT lor •  <••   tri.   tnr, ) 

fvT • ,.JT: 

countnr/coaptny 
yd  location 

MW1' 
5J 

toe.   hfy.   alfera 

A22Í£l6fe 
-  Ba;,aia 

- *1aasi Mesnaoud 

- In- MMnaS 

- Kai son Carree 

S«ikda 

Ci«,  i)* Ntrol«*« 

t^oint« 

Project 

~?x,»nsi .1.  vaouua 
tiiH' .líate: 

lx;.*nR.  T,   1..W-   oí 1 

-    \*phalt 

6,00' b/-i 

A*-Bn8phfr.c   í'   Ulli*     n     .4, >«'>    b/i 

Cruda ri istillai íor. 

- Cat.   reformin, 

- ''at.  hydr^trea* n« 

- Cru le distill itior. 

)?:/>^ b/d 

30,'.XX)  b/"> 

30, X>'   L'/l 

.'b,4"     t.- 

Atioenher.c    iirtllation       7, o0  b/.l 

At«08Kh«ric   nati liât ion    4^,   l0û  b/a 

- VaOttura   UsUllitfs 

- Lube oils 

- Asphalt 

- New rt'f inary 

- Cat.  reformer 

- Asphalt 

- Aronatio extraction 

6,00.)   b/j 

,100  b/r' 

2, Vl.i   n/d 

360, Out   b/d 

30,000 b/d 

^yX) b/d 

7,300 b/d 

- Ataosphsric distillation      3,2F1 b/d 

- Cat. reformer 4,^00 b/d 

- Hsfinery 

- Electric *esaltor 

- Oat.   rsfomsr 

"nar . i a.r. •     omp il-st. ir. 
i ,n 

'.al 
aci* 

, IV   t/'   -oral 
i  »City 

. , &>; > ' '   total 
a,>ac:ty 

'm-'lit*"4.  in I ~*7 

1  7' 

;   ? : 

1;7 

i iv \ : .,o ^ \ r 
*   t4i     a.a-ity 

1   '6 

liK'* Jj7 Vd   t-Hi 
caia: ' t;, 

l'/H 

1977 

W77 

1)7' 

41,1D   t/d total 
capacity in 197^ 
6,300 b/d total 
capacity in 1276 

-•«mleted 1975 21,'jOO b/d 

56,000 b/d 1-Î77 
¿t'jOO b/d comcleted 1:75 



í'.cj.u/mmD/r./i 
' :ex   ¡i 

.1  Natr netr.   ':•>. 

• »i      T;-.   i" -r   Int. 

rag Hamad: 

.'•>c.    ]q.   ic JUiYlna«c 

°ort T^ntil 

Ubyar. Arab    Re:.ubl,c 

National Oil   ]np. 

Alzavi;a 

Mi 3arata 

„TftbjT* ... 

Zvatin» 

Il»urxtim> 

Qov-t.^lovadhibov 

Morocco 

Saair^fehaaadia 

Soo. Ut. Rafi 

Louranoa 

Marquai 

Pati 

Crulo i. ¡it i Dation 

Keri »ír.j  Uesail Turnar 

Lube o. I   hyiirotreater 

Su  ní   hy Lrotreator 

C? ->r 

!>' r   '«ic 1 .-.T 

~ru,i" dijt, 11 at ion 

Crud»   i íat i llation 

-«•alter 

Atmospheric    Uitillation 

Plati'orawr 

Kerosén«    'eaul. 

Naphta 

Tief inarjr 

. Iruií.dj. itj llat,i.cwi      ..   . 

Cat.  reformer 

Naphta âaaulf. 

/¡afinary 

Hai inary 

Cat. raforner 

¡Jrlrotraevter 

Tafmary 

Lubrioanta 

Karoaina hjrdxotraatar 

Cruda distillation 

PI at f or—r 

rtx*   b/d 

I,/ -J b/i 

r  ', >>N   t/yi 

undar construction 

undar coaatraetion 

etvrinaartftf 1976 

an*inaarta* 1776 

-  natruction 1976 

v atruetian 1976 

17, *ï   b/l      ixpar.sion U76 

'.,•>» b/d       1 »76 

:>7, »00 b/1 

6 ,'00 b/d 

6,>Vî b/d 

o,4f>' b/< 

, wo b/d 

?>),00<. b/d 

,,'.^','X¡0.t}/d 

^,60) b/d 

PttétìO b/i 

400,00o I /d 

ooar-lataa 

ocmetraotvo« 1976 

construction 1976 

construction 1976 

truci naariag 1$*) 

^aratructvav 1Q7\ 

oonatmction 19T6 

n n 

«rvji naar inf 19TV 

20,'joo b/d      undar ooaatnaotlan 

6,100 b/d     conatractian 1976 

L,700 b/d      conatmetiaa 197* 

82,000 b/d 

100,000 a/d 

7.000 a/d 

JO,000 b/d 

6,000 a/i 

•nginaarlftf 1779 

plawuaf Iff? 

an^inaariaj 1977 

1TT3 



*í«»ii*« \«o*v*r 

Port Hareourt 

- îkm 

- I**  rr v»ry 

- "ulutour 

FI   i t "»< •  T»i «r 

- : t..   r*. aner 

- Napht» í^y-.tr /ra»l.tr 

_  ':»:»aft«i->r. reftrwrv 

./ci. i i/mm/t/y 
Un«a  III 

,/-t       »r. "i i*"" 1    ' 

Ì./0     /i 

4 , "",  t/yr. 
,   *'   t/yr. 

1   , VIT  b/4     7r,^     ^i   t   t*1 

3oe. tfr. Tf*./û**r      -  >«J« •r 

Saltar Me* r«fin«ry 

tmi rrt T*la* **"•COt 
_ New   '7«" in«ry 

M«« r»f»n*rr 

C«t.   r«f ormar 

m.... 

HtroU •*ll««/a»w*« - Cn»d« .lutilUtion 
(2 unitt) 

ÎP^OO"  fe/d 

••o, y» »/i 

¿0,000  »/*      cbMtructi on  107* 

i.ooo */* 

40,000  •/«     eo«pUt»4 

it    fc ili martini m>o*M*ì.nc - S«c*lon 2 1     S7l¿7»é. Hfl Contraction, *>»•«•, »trwy 197% Jun. 1)7, 

ftT 7tH — — Jownal 6 °C%^r' l*'J 

"^•-   ••- -^ - -*"** i^^BHi^tali 





*rv •• 

tri   »•   '     . . ' 

" •     F  '    '. 

k   . '   - t    '   V 

l| » « N  V 

"he i     n 

!>>«•   f'm * r   i -j n't 

th*   ri* 

„    ,•,„   -.;.-r ./     r.      •     ••   "•»"•    «-        .-V-.M-W»   • 4  '      v       -à'»r..- 

». »   «*     • •**»   i"      <• r    *< ' *t      *    r       *•      '•'"     "•• 

>ttl«M»flt*, »IP, I        >      '^"»      I       '      .     "   "     '      "*'        " 
• >[   »n4»r .y   .n  th*  t#v* ; ->»«•:» :-.***   -< - ' i*'•»•*   '       •   > '    •'»" 

i ..      '»KM mt   *i«,W.-      ••   '•   ••'»•»•    •'   •" '      '""•• '*n'r   "J   '*   r'»tr*'i»^-'» 

11.        IBI i.    "^«v  ••       .1      »••    «•'•*.-*:      •. t    v   •   «• r 'a      <»    ». •••    *<     1#"»1^   <W 

p«»rni«n«* vii othwr  «tt*ri''. 

i» II»  pttfl** t'-il t". 

M.       Itaâ»   **':«-'»T»»»«*i.»n   *•**>#   *•"*! "'      >intrL#«    ,n   '*'r>l*<m   • r»n^ >rt»t.-"' . 

14.       Ibi*.   "Vo^        twhnioal  <** 1  ••••   f»'1«»    •. v>*r** i   -   -"t«'      4»  '•'' "   i-' 

"C ¿.Arborati on   in  •.•»   •• r *. 11    ..?   it   ï*r>mx   mi  w.i.f«- ~*tr*»l<*u«  n 1 ;.       llil*   "C*-<H»«r»ti3»i   in   * 
W(   *>wloi>iiv countri«! 

-i      r.    "ne   au    l.y       >    j*trolt»v 16.       1^4, "Co-opération a*"«« <»»"<il.->' . *   -^ntr:* 
«<fàip«Mru   «i     **rv   -*•,••'. 

I?.       teoiwtM'î  CoBBiMion   fi»  »frira,     «,; i "mal   ">r''»rtr.>   m  »#tr"l«xai  TnUuatry 
»»• rhMiXTwir    l«quir«««itií    '    Uw     inij ot   »Viir"i:araoii, Trirxsl i,   ¿-1<-  ""«Br 

i§.       ¡»li.   "••f'^rt  of tha  .iaftcmaU.   CxRfaraiict -*.  ratr"l<*» Ináuatrv and 
" r.xfiiwimii in tH«  Fi. le of thirocÄrbo!,*". 



ri **     >t; «á «•'.  -It M«      .'I     »'«tf. 

••I       '    'M    *   '    1 : "'nfciitltr.. 
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