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1. INTROILCTION

slion 8 the ol b live.

le D.ring tre ‘ant fow yedrs sonslle abl- attantinon has been aceorded at the
glotal leve U general ard apecifi. meltsrs related to the world energy situation,
™o sixth spe:ial session of “he nited Mat1One Ceneral Assembdly on rew materiale
and develosmert, the fourth Swmit Conference of Yonaligned Courtrics which took
place L1 Algeria in September 1771 a3 well aa the Conference ~f Developing Countriee
on Mbw Materials whicih *onk piace in Senega. in Pebruary 1J75 ar~ aanng the inter=
mtioma]l ronf-rences which heve streesed *he nred for censnlidated anl co-ordimmted
ool id- astion, pariicularly avong the developing coun:ries, on rew mterials
dovel Joment, with special ~rRBrin )0 eNAT LY TeSCUrCAs. The 3enagal Conference
imvited imternaiionsl and 1ntergoveramental organmisations to prepare an action prog~
reame for o meterials, rartimlarly in *he field of energy. The Lim Declaration
and Plaa of ictioa on Industrial Develonment and Comoperation which was adopted by
the Secomd Geneisl Conferemue of NI, hell at Lim, Peru, in March 1975, streseed
the moped fer dcvslopiug countries to have effective comtrnl over naturel resources
end the Marmonisation of policies tor their emploitation, comservation, trensforute
tion and marketiag; to ensure the intensive use of NAtIemAl Tesources, infrastrece
turel develepmert and intermal regiomel development, nlacing particular omphasie on
wplogment poiicies, as well as full and intemsive utilisation and one=the-spot
preceesins ol v mteriale: and to place & premium A self=reliance ir the develep-
sent effert for the realisstion of their full potential in *:rus sf both husaa and
mtusel ressurccs and, to that end, to adont meaningful and concerted solicies and
pursue action directed towardes grester technical and economicC so—oneration among

themoelves.

Aztiam W ACchoan seapiries

2. 1na Afrios, concerted offorts have alzo been initiated. The first and secomd
Conferonces of Afr: mn Miristers of Indast: 7, beld at Addis A™aba in May 1971 and
at Caire in Decemter 141}, emphasized the need to frster the eoffective co=
ordimation of nolicies amd programmes in respest of the exploitation and use of
aineral roseurces snd to formilate and pursue policies ad progremmes aimed at the
greatest dmmestic processiig of Afrioa’s renewable and non-renswabd'e mturel

resources befurs sxport.

3. The need for African oountries to consolidats their position and to undertaks
comgperative efforts for the development and use of their emergy resources has
been expressed in seversl forums. At the Afriean Regiomn] Conference on Raann
Settlencats, Which was organised in Oairo in Juae 1975 by ECA, the role of emergy
ia the deve)cpuent of human setilemonts in Africe wae extonsively cousidered. It
e recogaised that there was an urgemt need for ismovation, wot only in the
seareh fer more scomomiocsl aad officiont uses of existing energy resources, wat
slse in the search for altermstive sources amd for other appreprists uses of
wmergy, 86 Wil ds 8 need to stimulate immowetioa to achiove the dest possidle
sethodologies and eperetional precedures = &6 to ensure that the demand
for vaiious ssurces of eaergy fer a variety of wses was met, subject to physiosl,
sperational axd sy other relevaat censtraints. It was also recogaised that,




aitle e 0 . A Y et o rarter of eaergy, the reat majority of Africaa
ARt T, - Yoot Y orp'ers Hf comierclal energy, particularly petroleus
deuf“-

4. vhe recen. ~roray crisls has emphaslzed even more strongly the need for Africen
~yuantries te s r-azthen their cowoperation in the field of encrgy rssources. Te
*his eft :ct, ‘he first Regi.nal Conference on the Petroleum Industry, which toek
nlace at Tiapoly an Mebraar; ' 174, rocrmmended effective co=operetion betweea
African Govoivm rile in exlomatiog and training and the distribution of informmtien
partairirg to patriicum and natural gas pesources. In August 1774, ICA organised &
meeting At aldis .lata .f the Association of African Ceatral Banks to consider the
1pAct nf the onergy "risia oun trade and development of Afrioan ocountries. That
meeting ccnlud~’ that it was the moment wher the _magimation »f the Govermments of
the cil producing and the rnon-nil producing Afrioan countries could rise to the
challenge ari off: ! the alrican lreaa of econoMic core=nperation,

1c8n il

S In the Y{:ht nf the above, ICA decided to organize the second African Neeting
on Energy « 17, Srana, ir Yarch 1776 tos

(&) apnraise the current and future enargy situation and prospecte oa the
contirer*

(b)  Analyce trende in energy resources supplise and marketing, and the
development of inaigenous scurces of energy at all lewels;

(¢) Cunsider ths possibilities aud feasidility of oce—operation among sember
States in tha fieid of energy,

(d) TExchange information .n the latest advances amd research in the field
nf energy:

(¢} Consider the porsivilities of traiaing the teshaiesl personnel needed
in the energy f.-1d; and

(£)  [Isruuiate and comorlinate ensrgy policies of msmber States.

f. At the 1avitation of FCA, UNIDO is comtrituting tomards the work of the meet-
ing by subnit.ing the prcsent paper. In preparing this paper, UNIDO has limited
itself to petr.leum refineries, while taking cegnisamce of ether types of refine
ericafor e.ergy purposes. Wails also recognising the fact that petrolewa is ealy
one of saveral eources of emergy, this paper was restricted te petrolewm refinsrice
eince a revisw of the topics to be discussed at the meeting imdicates that other
sourcec of energv will be acoorded special attention.

7. The purpose of the pagar ie therefore to review the preseat status of the
petrolewa industry in Afraca. This includee precsent petrolewn reserves, preduoticn
and refining oaracitise, as well as the level of conmmption in Africa. A delef
comparisor. with ctler sourcee of emergy ie presemted. The piper further feresbsts

[
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future trende and prospects with regard to petroleus prodaction, refining and con-
runption. Suggeetions are mde, for the consideration of the meeting and African
Covernmments, abou' ways and means to promote greater co—opern tion among the member
countries through, for evr'=, vwa ~yehange of anformstion on the latest advances
and research and the treining of techaical persvnnel in petroleunm refining and
utilization. Suggestions are also made for possidble co=operstion between inter-
ational orgenizatiuns, partioularly UNIDO, and the African countries in helping
to meet the targets for the consuaption of petroleua oroducts.

11. APPRAISAL OF THE PETROLEM REFINING INDUSTRY IN AFRICA
1C

R, Afrios, whioh contains about 10,7 per cent of the world's crude oil reservee
and about 9.6 per oemt of the world’s maturel gas reserves, haé god potential for
the developmeat of petrolewa refiniang industry and of the industrial orenches
tased on these two valusble rew materiale for the generation of energy and the
prodmotion of fuels and petrochemicals. In the area of orude oil reserves, in

; ta.ultry Africs sanks third after the Kiddle Mast anc the Socialiet countries,
w.ia & tolal reserve estimated on 1 Jamary 1974 at 9,2.9 million tons of crude ( see
-~ ex )o 1n197) Africe produced 291.) million tone »f crude oil which re-
yresented more than 10 per cent of the world’s output and placed the continent on
the fourth position among the other geogrephioal regione (see annex I). Notwith-
standing these favoureble oonditions, the total installed oapacity for petroleun
yefining in Afrios, ae estimted in 1974, amounted to only 18 per cent of the
tota) orude produced oa the continent. This clearly indicstee that the mcjor
po~tion of the crude 0il produced im Africe ie exported to oountries outside the
Afrioan contineat.

9. The production of orude oil in 1972 represented (see annex )about 81.4 per
cent of the overall primary energy produced in Afrios. Coal and lignite contributed
14.5: per cent, naturel gas! 3.4 per cent and hydro- and muc'ear energy only 0.9
per oent. The totai primary energy output in the SARe YeAr, which amounted to 441
million metric tona of cosl equivalent, represented 5,82 per ~ent of the world out=
ut apd about 19 per cent of the average produotion in developing countries. The
total production of Drimary emergy w in Afrioa (see annex . IRAERR'S VRIS
1972 was 363 kg ©oosl equivelent, represented only 18 per cent of the world
average and about 5.84 per oent of average figure for the developed ocountriee of
6,211 kg ooal eguivalent.

10. In the same year, the total output in primary energy of the African
continent vas on & level with the sverdge jgure of developing oountries (about

%2 kg ooal equivalest). In the eame oontext, the consumption of liquid fuels

in Africs represented ia 1 2 over 41 per ceat of all sypes of energy consuned
second ouly to solid fuels (ever 47 per ocent), This fuel consumption pattern is
different, as reflected in ammex 3, from that of the developing countries where
1iquid fusls acoount for 61.49 per cent sad that of ihe industrislised oountries
where the liquid fuels coatritute about 49.78 per cent to oversll primary energy
consumotion. It should Ve acted that the above figures are averages for the entire
African oontinent vhere considerable differences and disparities exist between the
1e90I¢ of energy"consumption and reates of growth among the individual oountries.
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1. Therc laci Iigues clearly show that, although operuted still un a relative
small acale, the crude oil refining industry in Africa has and continues to have
an important role in the overall developr nt on the nationa’ economies of African
countries.

12. The production of crude oily particularly from the eight major producere in
Africa (dAlgeria, Angola, the Congo, Lgypt, Gabon, the Libyan irab Republic, WMigeria
and Tunisia)has made a significant contribution towards the economic development of
the continent. The drilling and extraction of crude oil, although etarted more than
25 years ago, did not become really developed until the majority of African

rations were indcpendent. During t.e last ten years, in particular, average produc-
tion increased by some 1(:7 per cent.

13, Out of 291 million metric tons produced in 1973 by the African continent, the
Libyan Arab Republic led the Afrioan countriee in the production of c¢rude oil in
1973 (sce annexIV), Thirty-seven per cent of total crude oil output was produced
by that country (107.9 million metric tons), over 34 per cent by Nigeria (101,)
million metric tons) and 13 per cent by Algeria (52.8 million metric tons). Sub-
stantial petroleum reserves are also to be found in Angola, the Congo, Egypt, Oadon,
Morocco and Tunisia. In addition, encouraging discoveries have recently been made
in the United Republic of Cameroon, Mahomey, Ghana, Senegal and Zaire, partioularly
offshore, In addition to.petroleum, there are matural gae reserves in Algeria, the
Congo, Egypt, Oabon, the Libyan Ared Republic, Morocco, Migeria, Rwanda and Tunisia,

14. There are good prospects of further oil diecoveries in tasins with existing
reserves such as the North African Atlas ares in Tunisia, the Rorth African Plate
form stretching from Norocco to Egypt; the Oulf of Sues and the Red Sea basins;
the Nigerian and West African coastal basins; and the Niger delta and Congolese
basins. There are also good prospects of discoveries in the coastal basins of
Enst and southern Africa and other basins in the interior of the continent: potential
reserves are predioted along the other coasts and in deeper waters. In line with the
production of orude oil, the consumption of petroleum has mac- a steady increase in
Africa reaching in 1973 a total of 48,6 miilion metrio tons (ses annex V). During
the period from 1970 to 1974 the consumption of petroleus products increased by
over 39 per cent. In 1973, Egypt led the developing countries of Afrioca in the
consumption of petroleum products with about 7.8 million metrio tons, It was
followed by Algeria with 2.9 million metric tons and Nigeria with 2.5 million metrio
tons, In addition to these three countries, other African mations such as the
United Republio of Tensania and Zaire increased the rate of their oconsumption during
the period 1970 and 1974 by about 100 per cent. The m consmmption of petro-
leun in Afrios was in 1974 only 1.7 per oent of the world ave » Although Africe
a3 a whole is a net exporter of energy, the great majority of developing oountries
in Afrioca have remained net imnorters of commercisl emergy, principally petroleum.
In 1972, the energy deficit developing countries of Afrioca imported nearly 15
million metrio tons of refined petroleum products and 26.33 million metrio tons of
crude petroleua. About 23.98 million metrio tons of the total orude oil (eee
annex XI) imported by African oountries in 1972 (some 91 per cent of tosal require=
ments) were obtained from other African countries (11 per cent) and the Niddle Bast
(80 per oent). It is estimated that imports of orude petroleum and refined products
rose substantially in the last years. The burden and pressure on the dalance of

- v oo bR A 2
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trede and balaace »f paymente shgerd Dy the uddraplew p.1 € 51 ootr lean anc
petrolcum refined produsts in the lact T oW years (i3 beer. exressile fr the develop=
ing countries of Africa Al hasy in mAry ¢ .8e3, I sulte ! 14 - ela ltening of economic
activity. }/

15« Apart {rom l1icuid petrnleur, o1l sha.e roosita have bean reported 1n many
developing couitries of Africa includiing Egypt, Gadou, [adagascar, lali, i.rocco,
Niger, Somslisa, Jg.nda arl Zairc. Other African level ning countries 1ike Chana,
Nigeria, Ivory Coagt and  iadegascar ur~ known fnr their lennsit: of tar sands
which are also potential raw wterialy Ir1 crule ~ebrolewn and aetrol ur mroducts.

16. In 1974, more than thirty petrolewn rofincrics Wer. in >1 Auction in AMfrican
developing .ouatries, the majority being nperated c . crude oil rroduced locally
and others on imported rew mterial. Out of & total installed rapacity of » 1.8
million metric tons in 1974, about (3 per cent belonged to developing African ooun=
tries (see anmnex VI). An important consideration for the establishment of crude
petroleun refinerice Whs primarily the local demand which in 1960 amounted, for
refined products, tc about 18.6 million torns with the largest consumers being

4+ and Algeria. 1In 1970 the demand for the same products was about 17 million
tons which led .0 a wﬁtg incroase of refined products from 60 kg to 85 kg
T™e total crude oil consvmption in Africa in 1760 wae about €.8 million metric toms,
s figure which was close to Africa’s refining capacity luring the same year. In
1970, the conounption of crude oil in Africa amounted to about 42 million metric
tons, a figure which showed aa increasc of abocut 500 per cen® coapared to that of
1960, tut one waich was approximately ejual to Africa's refining capacity in that
year. In 1960 African countries iuported 2.,(5 million metric tons of crude oil
and 15.2 million metric tons of refined products. In 1770 their importe increased
to about 21 million metric tons of crude oil and decreased to sone 13.7 million

metric tons of refined productis.

17. The oonsiderations in chapter 11 strongly indicate the ..eed to strengthen and
expand the petroleum refining industry in Africa. An additional consideration for
inoressing the remaining capacity of Africa is the demand of *he industrial sector
inocluding the aleccricity generating sulsector and *ransportation. Although no
S

l/ As stated in the report of the "Regional Conference in Petroleun Industry
and Manpower Requirements in the Meld of Hydrocarbons", held at Tripoli from 2 to
12 Pebruary 1974, "the African countries at the prosent time fall into four
categories. The first growp oonsists of countries which produced substantial
quantities of petroleun for export and the socond group nmeets of their mtional
requirements fros their own production and exporti Jome portion of the production.
A third category of countries are without crude petroleun production ut ave
their owm refineries and the fourth category concerns ‘those countries vhich have
no orude oil production mor petroleun refineries and have to import all their

rements of finished products. Approximstely half of the countries of
Africa fall within the fourth category and the list includes most of the land-
locked, least developed of the developing ocountries of Africa. It also includes
five of six countries of the Jmhel Zone. "
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trye £ - v ere iy Yl q1 at v e theran’ penerat oo atill predomimmtes
AToplte L ta e CAfrtov A re C Lopeel tpic ootential, although wot
evenly 11°%ri . ® iran Sho A vara coustrico. Tiith remmrd to transpersation,
about Gel calll s car oo rowre ot o Sjliie trucss Al Duses were registered
in Afzaca 1! 9itaoa tal F 7T f mlliy tric tonus Hf gasoline consumption
(se2 arnex ¥ ), 4. ot { ' 1*. rem.. 1. ‘.- muibey of srivate cars in
practicall,; .1 vl Yittae , v ‘evel U ormss transmortation continues to b
relativoer, hdchor 1o e t e el iR,

18, Ao esterive o . A pafipers eoneiriclieor. was rarriad cut ‘uring the
last decade a il why. * e wer ', Eev alineries ~neratiig 1n africs in 1760
with & tctal cara0t - - et it *eae s 177Y (he number his risen teo

ab~ut 3l refircties 1o welan, .y countris ath a tota) ~apmacity of about 40

milliorn t-nge

17, Initiall,, *he :msa~ vefineries ... JSrica were built 1. the crude oil predweing
countries, mainly ir o th Afrire, and wi'h rather srall ~apacities limated %o 1
million wetric tors v v ,eoar,

.0s In the past. *th- wrute cil jircerains capacities varied in the developing
*ountries of Africa {rca 55,00 t.ne _er your in the Libtys. Arab Rempublic te
about 3., milliona metii”s .ps per cear in Agt. At present more thaa helf of all
refineries belo.ing tc .ese counl.,iee 'ave randcities betwean -00,000 to ever 1
million metric tons p- r yesi. Abovt $) der ceat of the total oapacities installed
in developing uatriac aid M per cent in 1°rioa @&1e located in the iorth Afriean
~owntries. Amung th. rec: of the _unt=ae. higeria ha3 the highest capasity with

about )} million metric tona per year in one refinery.

2le The production of a.i refineries ia the region was stemdily increased frem

21.4 millinn metric tons nrocessed cruce o'l in 1945 to about 53.8 miliion metrie tens
in 1974, an increase of about 150 per cent. Mased on the iniormtion published in
1772 when a survey concerning the oreration of 16 refineriee was prepared, U the
majority of the refineri:s 1a ifrica are nperating close to 100 per ceat installed
savacity. The imme surtey indicated that some refineries, suc as thoee in

Morocco, lozambique and i Tinisia are operated at 110 amd 135 ner cent of the

nominal oapiaciy following some technical improvements.

22, liost of the ~efinevicis *n the developing eountries of Afriea umdertake stoandnrd
operetions such as atmcspheric and vecwum Aistillation, catalytic referning of

naphta and catalytic cracking of middle and heavy dietillates. The pattern of fuel
production corresponcs accorlingly to the productiem of LPG, gasolene, naphtds,
kerosens, jet fuel, gas uil and residus) fuel oil (see annex VIII). Mum=fusl predugts
cuch as lubricating cils, Litumene pareffin wa:: and petroleum coke age alse predused
in rether large quantitics. Ia sccordance with the latest statistice (see ammes VI3),
in 1973, all the refineries produced, 520,000 tons of LPG, 780,000 tens of rmphtta,
7.79 million tonme of motor spirit (masclens), 2.94 millien tons of Mereeens, 1.66
million tons of jat fuel, 1C.55 d¢istillase fuel oil and 15 million tens of reedlsl
fiel oil. As in eth-r Aeveloning countriocs, the Bulk of productien during

2/ Petroleun Times, <3 Jamery 1972,
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the Last yJolre, 13 oriented towRros el L AT veayr drstiia ¢ i /1w S The
rarious needs for e rrAsl o« aergy sud neae) i feed Etocks f r the netr chemi 8.
Ldugtry.  Trom . analysas of the ~reae rypactur: of the Wan cRLAtLng petrnlo db
rafining focili®ting i b s ernte. o Mg S 1y it Sppeore nat Lney 8re malnl)
rieated towmpds tha onversio.  crads ol mrstly tnte miidle and oeev 1
C1llates and lags 1n®  msolent. Srem this pol t of /16w, Lhe SrOCesTing 33 @
sin .ar to the huripean type f 1 hene rran thit wnpl.ed Arn dor.h Ame~108n r-fire=
(L (about ), per cent of & bar «1 of bl o1 converted 1 1to aso |l ene vVarsus

1. per —emt in North unerical. It is A 15 '. noted thmt the mBjority nf
rafineriee in Africe ' aot &' present o b 8 mreat -ytenl ;A Nrocesees AS
wydrocnr.kw, alkylati ay peutan 120 rizatinn, qeparaiicr and mirification of
, isomerisdtioa of w/ienes and recover; of v Lshar whin are closely reiated 'o
the builds=up ef petrochemical [eet torls. It has alse Veen Dbaerved that l1ttle
he.s bea: dome on pulliution contrel 1n th refineries.

53, In general, all axisting refineriec &re iloeated “'ome t. the ~il fields and
the consusption ead distribution ir ae ar ~nnected w1th nira Limes to tranFp. Tt
rude 011 amd fimished products. Tie najority i refineries ire govermment owned
or contrected through larger participation w1thin the national coMpanl1e. including
participation of foreign COMPRNL~H. [» ~ome subregion: wech &= 12 the Centre.

Af rioan cou.tries, &n arrangement &' tre o L1rioa! level, amir, the 3tates members
) UDEAC ko lLod 'o &1 agreement ~n 'he 1ocatior >f tw refiperies LR th: UJnite!
Kepudblic of Cameroon and the Congo.

I t‘gwww _adeal RS AGARG Sakie” DL AR ALLLE

“4e The main devel pmentt ~{ ~rude n1i refirim, ~ COPATLT1EE .. Afrion, summerized
in annex 12 revesl that a ubgtant ial ioorsase 1. sapaclty wiil take place defore
10, Or tae basis of th SApAR:-1oN CanBCitics and now refineries under conat ruc~
tion in 1775 snd 1776 a et increast of about (Td.3) b/day fabout 14 million tons
ner year) of pet. lewm refining capacit, il Be ‘eveluuoed 7, 1960, This figre
represents aroudl 8 ¢ eI nt L e Ver the xi.'ing {aatalled capscity in
1975 of 617 millien metric tona (ace annex ),

75 On the ®meis of the tren in the incremse of sengwsm’.ion in Afries in 178C of
about 57,000 Soms y the offective rongumption increase in 1780 would e about 19
per cont. This [igure, together with the 1nCTeRse in refining oapacity, correctly
reflecte the future Apend in Africa. ‘rom the new invewtments planmed and under
congtrection in Afriea, it is anticipated that the expected ompacily of 715 million
metric tems fegestet for 1980 will resch about 150 sillien metric tems botwoon
1985 amd 1998, an insrense of about 145 per cemt over the 1775 installed capacity.
A significant trond for the future concerus the sises of the capacities of new
refineries vhieh in certain dorth Afriean coumtries sush a3 Algeria ond the Liwyan
Arab Republia will reseh ehout 20 million metric tons per year, 88 well 8s the
variety of vefining Pproecsses invelved. It is eapecied Ahat, in the erude oil
preducing coumtries in particular, substantial development will alse b lirected
townrds the establishment and diversification of the petrochemiocal industry.

P

ECA sesretariat, Regioml Meeting on Petreloum Industry, Tripeli, 2«12
Pedpuary 1974.
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mnarpe oo f aeeting Citic - Leriirements st Lahe aAt0 Bccount the |in1ted resowrcen

of rude 611 An. *he Linited ¢« maad £3r  ctrolewm products, forensat o1 the yeare
arfter | ), T™e Africa oun*: 1~ devemuent n dports [ oruce il would need to

‘alle the meceesary step  to ontimize the production .f fuele and retrochemical
products,  la thas reapec' imp ~tant effrrts shoul!l he sigo mde 1. n1l predueing
Vintries to make (8¢ U amso. 14tel gues wiich Arc now till o bur 1 off ae weli

ar *o integrete aatural s o wery wilh the production T firet ;mmﬂ ‘n petPres
“hemip Ale,  Ir view of the larse 50841 11ties =xieting 172 'he Afrien - rede—eil
proyducing countries, 8 4ell &s The 11 er p’ £ Afri an rude—o1] ARpoITVing vowR=
‘11e8 in maxamiing theis rreficw from the ar-ccersed “rade il sm\mruulcon-
s1leration should B givap in tne fiture t. the estahliahne .t f retreshem @l

refineries. Thie is . ticulariy umporta t 1nc2 mere comversion of erade o1l %o
. ab1 mtiron of wei. eetahlished refinery and petrechamios]

petrohemiocals through o .
proceswes is techni-a'  t-a-itie hut, iuler normAl CLrcmetances emisting in
e a0t economi” facilitr wwld gonerally,

developing countries, ba-ily ~ oromis,
thetefore, be to produce & comiin@tivn off mer: cohom ‘A <« 801 petroiesum preducts.

Under apy circvmetance, tone kay &-p - ts which any irvestor mast define and
investigate include the fesi: st sy tinm of wetr>'sur and petrochemioal preducte;
crude il spurces: artiTal leyg G crade conve 810 to ywtr«*«“ﬁﬂt“ll! and
aptimal confignoatio acd indiadml ardt capacities of the oot rochemiosl refinery,

JTe

8. Ar an i1V =ti@tioyg w3 o Turther discussions a4 described {n the teehnical
11t 1 eue, 3ix - ae Rl e gty giratinng [ netrochemical refineries are sonsidered
e @ romnt cADACLYY 0 W5 arllion metric tuoe ner vear, which is elese to thet

of fubui: avers@ African efivcry. The reievant imesthent and prectesting ceets,
based on Unitea Itates nif Crast fignree trom Decamber 1774, -ver all shaeges Wt
40 not cover the ~ost >’ ~rmde oil,

2%« PMigure 1 i3 t nicai of exiating facilities,

Y. Crude ie frec .iomated in 81 atmospher .6 distillation un.t inte naphthn and
lighter material &8s feedeteck for a pyrolysis unit, middle distillates amd hewvy
fuel o0il (atmospheric residuwum) whi~h are desulfurisid.

Jl. The arnmltieg containe jin the n@Perline sve omivacsted and sendr0ted and
the raffimte is reeyclad te the pyrolysie wnit. The sl amount of relstively
high octane heavy gascline produced ocan be marketad or ocomemed intermellip

12, The hriregen generated intermally threugh eteanm reforning snbws the fasility
selfesufficiont. The configiration requires the lowest imvestment coet bt produces
the lowest yield of petrechemionls. Under the cenditions enisting in Gwvelep
countries, the elofin unit with & capneity of Just ever 200,000 Sems por yune
ethylene is of ccomsmic sise and ena suseeesfully provids the Wnets for & sovend
goneration petrechemiocal industry. %Neilar considerations can Vo made ca the
produstion of arematice whieh can bo wmaily sold or the imternatienn] Bt and/er
emabdle the ocountry gredually to develop its sum faeilities for agnthetis fideree amd
plasticisers.

4/ Wydrecarton Proseseing, 11 Nevember 1974.
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T, T1aur L3 ralar ot ca rfarer cccpt taat tne riid.e dietillates are sent 4
*~ tre pyr lysioowmate InoLvelopin, - wtries the o nirgursticn muy be ueed when
get tael, Jioe 1l ad/or kee heeting 1l ur- met t be mirketed but the demand
for petrech s cdao Yan Juotily 8uCLoan arringunent,

34, The o0l yield o petrecganien.s incre g mub tati lly. A total of 900,000
tone per oy oiv L totrocie™ode el b o proaute? frow L millicn tons per year of
crute .1, S 1ydr wen proiuce 1t in the pyrolyrie tll.nces re requiremonts of the

desuliuriza' . n units,

i€ ince *he v <tmant ¢t 1rnoirca3es with the ca. .city oI the pyrolysis umi
tole shoul: be pr e rly desimed 11 order to achieve ‘he noeded flexibility for
prrcessiny iephthe and o 11 in .ny Tatio.

300 Fiur  aau: ornly a veoeulnw distiliation unit ‘o pr duce uddition fesdstock
for the pyr lysies anit Wnich inorPe qued tr- yield in petprochemicals to about 42
per cent.

37. The yirli ¢! pe‘roshemic.ls fron vicuum .ae v1l is locw as o eccnsequasnce of
toae lower nydr ,.rn ntent of rmaw macerille ac s rosult of using the dirset oil
quench system, .e3s hign prasfire =':am will be genor.ted wnd the utility eost
will ve ali kE*ly 1.rr .1,

3%, n #absteniial portion of the jyroriysis fezdatock 25 to 4C per cent of the
feed) will L. de;ruied 1o pyrciy.is o 3 01l ond heavy pyrolysis fuel oil. The
pyrclysis coo il 1 to 15 per cert on fead) can By lurtker processed inte a
marketable prouuct.

37+ The beuvy pyrulysis fuel o4l (15 to 25 per een* on fi2d), with special pre-
cautione, can te uved 23 plamt fusl in beilers and ! ired heuters. Howsver, 1t
is uncertain to what extent* {* caun ba blended with vucuur tower bottoms and
marketd us heavy fuel o1l withorut further processing.

40 m tne k1 hend, 1t cau be an econcmicully wttractive scurce of naphthalene,
rreciur coke, petrolewm piteh and carbon black. C mnorcial prrcesses sinilar %0
rthe hydrocrackin, procees 'ur the proluctisn of benzene Irom pyru-gascline cam de
appii=d and r-ulily yield higzh purity naphthelene,

41. Heavy pyroiyeis fusl il has been procesusd aucresstully {1r ‘he procuction
of premium eluctr 1e coke and petrnleum pitch.

42, The con.igirations discussed mo tar provided f~r the separation of crude oil
into suiteble tractions but do not, with the sxceptinn of the desulfurization
unita, contain any reul c nversion units which would change the yjeld of crude cild
fractions.

4). Two conversi.n pr-cessec may be of interest im this contsxt:

- A hydrooraciing unit cun convert heavy fractions into aaturated ligh$
Bat:riul which forme » very (ood fssdstock for the productiom of olefin.
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- Although it wall mot produce significent quantities of pyroi,sie feed stock,
catalytic cracking will b~ a pubstantial source of propylene ani aromatics.

44, Figure 4 contains & fluid catalytic cracking unit for the vacuum Jas 0l..

45. In order to saturate the highly olefinic yasoline product, a hydrotreater must
te added. This will provide an adiitiomal source .or the Aromatics recovery unit
apd the sliphatic campoments resulting after separation wi.l be semt to a syrolysis
amit. The total petrochemiocal yield is now atout 5C ner cent. Investment andJ
operating oost savings can be achieved in configuration <, .t envircamental regule-
tioms 40 not impose desulfurisati n of the feedst.cr to the catalytic cracslng unit.

45, Flgure H oantains s hydrocarcking unit which replaces the catalytic cracker
and, therefore, leads to higher investment costs vearing 1u mind the associatel
hydrogen plant. A camplex of this comfisuratinn would produce the greatest yield
of ethyleme (22 per cemt) and & 51 per cent yield of total netrochemicals.

47. The hydérocsmcker is supposed to crack the vacpun gas oil, under moderate
severity and with low hydrogem cansumption, intoc atmospheric gas oil with a dre-
tillasion emd point of 376°C. It cam be designed however, to crack both
atmospheric and vacwm gas oil to naphtha, 1n which case tue total yield of petro-
ohemicale would incresse substamtiaily.

48. The hydrecracking scheme represemts the oniy viable route for heavy high
sulphur orudes, whiob will in amy case roquir: fuel o1: desulfurization and,
without further comvereion, give & rether low yielid of distillates.

49. Mgure § yields the maximum amoumt of petrochemicalsfrom crude oil and a
siniswm of fusl prodects. The vacuum tower bottams are seversly hydrotreated to
achieve maxisus comversiom to distillatees.

50. Upto 70 per cest comversion of waouum bottome to distillat~s has been achieved
commercially ia resiunm cegversion uwnits. .ne virgin and hvdiocracked vacuum gag
oil is further oracked by ewveatiomnal hydroeracking to saturate the pyrolysis feed
with hydroger. The resulisgst pyroiysis feed then comsists of virgin and hydro-
cracked amospheric gas ofls Mydrooracked materialy, owing to their high hydrogen
coptents, comstitute good pyrolysis feedstooks.

51, Comfiguretion 6 gives the highest yields of desirable petrochemicais, 59 per cent.

52, All six canfiguretions offer ample flexibility for awy refinery in African
ocountries which is dependent om orude oil imports and has & limited rarket for
fuels but good proepects fer developing & chemioca]l imdustry for either internal or
expory demand.

53, It should also be mentimed that for certain Africen coumtries the extractiom and
processing of oil from oil-shale amd tar sands oould im the future be of great
importence. With the ourremt improvemests ia tar-sands and oil-shale pxtraction
tesinology and with the level of presemt prices for petroleun and petroleus products,
it is owviews that cowmtries like Egypt, Ghana, Nali, Nadagascar, Uganda ead Zaire
should evaluate their deposite of oil shal. and tar sands in the light of recent
technel ogy and ocmparative oests of production,
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Figure 3

(DSTILLATION ATMOSPHEMIQUE €T SOUS VIOE, CRACKAGE ET PYROLYSE POUR FUEL
€T PRODUITS FETROCHEMIOUES)

ATMOSPMERIC AND VACUUM DISTILLATION, CAT CRACKING AND PYROLYSIS
POR PUELS AND PETROCHEMICALS

N eoRENT o sy N L ARERGNS GIDT 440 I/7 N VIR




ATMOSPHERIC AND WACUUM ODISTRLLATION, HYOROCRACKING AND PYROLYSE
FOR PUELS AND PETROCHEMICALS

— L 1 T CMSE 0B PASCESENS COBT ¢7479/7 0 400/00L ""9
i
{
C7 S0US VIOE, TRANSFORMATION OES AESIOUS
i % CT PYROLYSE POUR FUEL ET PETROCHEMOUESS

X T s
== o

Figwe &

. eewew s o




[11. PSTAMLIS™ ~ AT WO PPIEC AT 7100 " T107AL LeVFL 4B POSSITLT CO=PFPATION
poATe AFTICY  COUCCTOTIFS [0 TUR FCTASLISIMVEMT T pETTLATY TP IES

Ceneral

%4, ‘he L.ima Neclaration and "lam of ‘ction on Industrial Nevelo-wment and Co-
operation recomisel that the revelopin~ countries oenerate lese than 7 per ceat

of industrial nroduction, that the san herieen the Adevelone’ and develomin?
countries ':a3 Leen vilene’ ovin- to the reraietance of otatagler in the way of the
eatablishment of 1 ne international economic orcer ‘ased on equity and juetice.
Therefore, recallir:® ‘eneral ‘sasm:lv resolution 3317 (YV1”) of 164 Mecenher 1974

and takin~ into account the policv ~uilelines and quilitative reco~mendatiocns nade
durin® the Second Cereral Conference o’ '"'INY held at Liwe fro: . to 26 March 1975,
{t vas reccwende’ that the shate of c‘evelorin~ countries ahould he increased to
the maximur: possible extent an’ s~ far ia possible tn st least 5 ner cemt of total
vorld industrial rroduction ‘v the vear 2, ¥,

$%. 1This recommendation hae 8 sinificant irportamnce for the '‘evelonine Africen
countriee *rit' petroleum and related irlustries vhich ma'e an jumortait comtribu-
tion to the overall development of national econories.

36. On the other land, such a development is hardly conceivahle without ensuriag

an sdecuate role for tie State ia the direction of intustr ial develaonmasnt in

yeneral snd the strencthenin-~ of the puhlic sector in the expaneion of petrolewm
industriee in particular. Of pr at igportanc: in achirviag this goal is the formula~
tion of policies and the apnlication of evecific measures in the field of legisle-
tion, the location of future petrolewr refinaries, their canacitiee and range of
aroducte ,man—powver devslopment, acquisition of an~ropriate tec’ wlory and knov=hes,
financin®, develonment of infraatructure, marketin~ and Aistribution.

57. The petroleur refining industry can nffer ~'ide scope for co-onerstion smomr
developin~ Africa. nations themselves saince alrea’y voo’ exrerience has ‘een
accwwlated in this field im several countrias. Co-operation om a rilateral or
multilateral basis can be extended to all relevant aspects related to the
establishment or exransion of exietin- refineriee includine the evaluation sad
selcction of techmolories, maintenance 2nd repair, develonment of infrastructure,
trainin~ of the personnel, 1s sell an the establistwment of joiat companies and
reasarch facilities. Similar co-operation can be also envisared with the developed
countriee and international orranizations such as M0,

1la neaAsur

$8. It is necessary to adopt certain legislative nsssures in order teo haresnise

the petroleun refining industry vith economic snd socisl development pelicies

ond ensure consisteacy vith other mstional legielation in sccordance vich the
country's development plan and priorities. The lenislative meapures should cover
every possible sector and subsector of the petrolewn refininr industry includiag
plasning sad implementatiom. Piret of all, they ohould cover imvestammt and the
participation of public and private capital including re~ulations for re-

{avestmsnt of profits, ‘epreciation, tazetion an' repatriation ol foreisn cepital.
Zaveetment incentives would legically forw part of this lesislative secter, &8

well as the lawvs snd seguletions governing import and export duties for rew materials

]
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auxiliery chemicala an. utilitien aer-i-finished and fintshed ~roducts, ard lsst
but wot lasat the eroup of ca-ital ~oo.ls retuired for the comrtruction of the
refinery. Invent ent in infrastructur= { the uidest sensc wnd “alance!
territoris] seveiopnemt should asiso receive due congideration.

59. The second ~roup of le-islative measures ihould deal with the iwortant area
of the transfer of techaolo vy and know-ho'. They should Se concernad vwith
regulatine the accuirition of foreir n tacnolocy snd nroprietnry kaor-ho,
natented or not paten.ed, as well as *"ith the nruchase of canital - dods and
services. As far as ponssihle specimen conmtracts ith Aue saferuards for the
purchaser snd appropriate provisfons for ar' {tration shoul ¥ Le alonted.

60. Lepislative measures should include national standerds for construction
materiais and eaquipment ss they rel-te to the prohl m of safet” of ooaration end
the preventior »f hazards to life ar' nronnrty. The haaic relevant lanal
requirerents can he grouped under the followine three ireadincen the lav of
nerligencs, the lav relating to strict 1iahility and atatute Za-.

61. '"hile the details of factory inc similar legialation are t90 curhersove to
be discussed in cetail in thim paper, safety statutes consist of technical,
adsinistrative and retritutive recnirements. The tec'mical vequire~ents, sdded
to other relevant national rerulations, tend to form the bulk of the lerialatiom.
Aduiristrative arrsneements are important and the retrilutive sectinns sctting
owt the varioun nenslttes simply function as a reminder that the matter is one
of criminal law.

62. Another irnortant ares to be covered in the lagislative measuies for the
petroleum ref ininr in-lustry concerns tiie protection of the enviromment. This 1s
often erconeously minimized in several developing countries. ™rinp to shecific
climetic conditions, the provision of clean water to the cities and the country-
side as well as for in.luatry pose certain problems in African countries. Due
considerstion shovld therefore, be ~iven to providinr leqdir lation ior the pretec-
tien of the emvironment at a rclatively early stage when plannin~ the astsblishment
of refinrmres.

6). The aet of lsgislative messures elaborated by other growpe of developing
coun>rles such ss the Andean Group may "ell provide some interesting leads for

the Afrizan nations. Areas where co-operation should be initiated are joint
sgreements om techmolopy, particularly on the benefite of economv of scala,
eaxchanne of experience in the implementstion of common techmolosies and the
drafting of szandard contrects for the perchase of techmologv, equiprent and
engineeriny services. Duve coneideratior should be niven to the "wruoaizstiom of
the pertineat legislation with the ultimate objective of adontim~ s joint position
ia internationsal forums.

Sslectien of locatien, tanse of products epd production sapacity

64. 1In the world as s vhole end in developins coumtries im particuler, crude eil
refinerics face extrsordisery challenges todsy because they have to: (s) obtaia the
sdoquate crude oil at ressomabls prices: (b) find suitable sites for the expension

of preseat capecities and/or estal.listment of sev "grass root"” refineries; (c) choose
flexible technologies sad a suitable ran~e of products sdapted to mest local and




{nternational rarket fluctuations (' operate more sfficientlv ia order to over-
come competition anc (e) tind sufficiert investment capital to acconnrlioh theee
objectivea. Taki: 1 irto consi'iration t'at Africa's petroleum protucts conoumption
represent; l-- thar 3 pex cent of the world'e and the output of ite refineriee

18 only atout ¥ rer cent therenf, it {: narticularly important for the regiom te
accord speciil constderation to all these fectora. This situation is ~ven move
complex in the cace of the Africar countries wvich m0 crude o1l resources aad with
a groviag demand for petivleum products, fcr amy potent ial investor could be

caught betveen the 1 rhet requirements and tnsufficient crude oil susply.

6. ° gv .lrican countries ars cntemplating & simificent expansion of their
petrelew. refi-eries durin the naxt {e years. The location ~f these new

refininy capacities shouit be piven narticular attentiea. The lncation of a
refimery arart from tl.c technical an! economic consideraticns, should be alee
judged irom the pofat of view of a developin-, country on s .ial coneiderstions
which have paramount importance in raisin~ the standard of livir~ o & cartain
region. In t'e caie of Jevelopin, countrias with cruda oi] resources, vhege oil
flelds ar~ locate! fu remnte areas an' crude ia essily carri‘d throuA pipslines,
1t mipat he vorth constderiny lecitine the refineries ia consuming sreas. This {8
perticularly apslicable to nen-oil producint couatries since curde is impested
through harbours ircated in porulaicd aress. In reneral, these aveas weually
possess the mnat hishly developed iafrastructwral facilities (roeds, railweys, powes
and veter susnly, rtc ) 1in the covntry wvhich help tn reduce total imvestment eoets ©¢
slaerably, Althourh crude oil refin’n~ ia net a libour-intensive industry besawse
of the hI"'u skills required of its operators, it can slso heln professiomal schesls
in developing personnel for other relsted industries such as the chamical, petre-
chemical and fertilizer induatries.

6. 1In view of rhe pr - n% local and cxport market demand in memy African coumntriss
the ranrs of products is ‘inited, in remeral, to the stamdard rvefining products
{ncludinr hitumen for roud construction aa fuels for commercial pear penstatiea
and metorisation. This does not, however, restrict the possibilities of previdiag
full flexidility for producing some petrochemicals vhich can meet locsl and emport
demsad. 'n this respect the devalopment of aromatics production including the
xylemes togstrer vith <=he production of high octane gascline may be mentioned as

an example.

67. fxcept in the case of the oil-producine coustries, the minimm sise future
refineries needed by the Africen developinr countries seess te be detween 1 aillten
and 2.5 aillion metric tons per yesr. This sise, althoush today net fully
competitive in the ind\ ‘trialised coumtriss, cam be ecomomically operated in develep-
ine countriss to cower the locsl demand sad to previde faputs fer s petrechenicel
{ndustry. The aize of the refinery cam, “owever, be Tessonsbly vell éafined enly
aftar the slaboration of fessibility atudisa which can sssess the variews techaiesl
and aconemic factors. Asother wey of setting up large economic crude oil

refinerics (5 rill.om matric toms per yesr sad mere) werth cemsidering ia Afriee

1s threugh jaint ventures between three of fewr meighbeuring cowvatriecs for the
constructicn of a refimery vhich could cover their demsads based on a joiat distride-
tien eystem,
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68. 1a devslopia® countries the manpower needs ia the crud. oil refining industry
depond to a lerpe exteat oa the development of the petroleun refiniar induetry
itoelf; the development of industries weins the petrolevm products efitler frr energy
goneration or ss fesdstock for the petrochemical indwstry amd rn the overall socisl
cconsmic developuent of the preducimg country. Overall econmomic development, vhich
is pomerally reflected by wﬁn income, seens, hovever, not to he s trus

index se revealed by the lower estandards of livia~ in many oil-rich countries.

¢9. The secretariat of the Ecomonic Cesmission for Africa presented some informe-
tion on msapover in the petrelewm imdustry at the Regional Conference on Petroleum
Industry end “eapowes Requirements ia the Field of Rydrecarboms held in Pebruary
1974, ot Tripeli, Libyea Ared Republic. Prom the ECA estimates the future menpover
requirensats ia Africa, based on culculated aversge rates of sroduction, refining
ond marheting are summarised is table 1 belew.

Ishle 1: lempever resuirements ju Africs

Enplorstion and “tarikstin. and
Year and lewel preduct ion Refining Jdistridbution Toeal
e
Bgh level 2 400 1 3%0 5 000 8.7%
Niddle level 4 000 10 978 21 450 36 428
Skilled and lover 25 4% 21 700 123 p37 242 430
Totsl 31 800 3% 029 222 00" 287 825
129
Bigh level 7 1% 2 200 6 540 15 890
Niddle level 12 238 16 500 26 500 35 2%6
skilled snd lever 35 939 3 00 247 050 280 990
Total 79 338 49 I 280 990 406 0235
4 for notural weotage 1793 106% _6J 6)) 88 060
Crand tetal 09 1% 60 330 N4 605 4954 003

70. The chove cstimntes indfcate thet the sdditisns]l manpewer required up to 1900
for all the thres astivities of the petreleun iadustry would be about 276,000, owt
of which 148,930 (72 per cent) would be needed for refiaing, marteting sad distribe-
tiom. Mtt‘dnlﬂuﬂﬂntum-tmwlkm the present decade
tvensndous eoffort cheuld be msde in evder to achieve this gosl by ell Africas

riss. Opecial sttentien should slse be givea te the doveloprent of middle-
and okilled povsennsl.
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71. Historicallv speaking, the rr=inine of locsl personnel in African oil-producing
countries began vhen foreign companies operating in these countriee stertad te
employ locsl labour and technicians. 1n i ‘n-oil-producine ¢ untries, training
began with marketine operations 4ud latvc was extemded to the refining of cruds oil
vhen refineries vers established. The ofil companies operated the training cemtres
mostly by themselves not only to maintsin efficiency but also to minimise jovermmsat
interference. Occasionally they helped local Govermments in developin: their owa
trsiniag facilities.

72. The trsining of university rraduates started msinly vhen local nationsls had
been appointed to supervisory and middle ranagerent positions. The content sad
levels of training given by o1l compenties, thersfore, depended to a very orest
extent on the pattern of employment of local mationals. Yith the establishmest of
nstional oil industries, au important first requirement is the trainin- of trsiners
snd teachers. Higher-level educstionsl snd technological institutione have therefore
had to grow parsllel with vocational training centres and in-plant training. WNigh-
level educationsl training s covered in several African oil-producing and refining
countries by a seriea of institutions such as oil institutes, urivergities and
polytechaic high schools. Such facilities at present exist in Algeris, Egypt, the
Libyan Arad Republic, ‘forocco, Kenya, Nigeria and the United "epublic of Tanseanis.

73. In addition, those African countries which started crude oil productiea snd
refining at an esrlier stage have accumulated prectical experience based ea in-plaat
and om-the-jod training, which can be successfully shared with other coustries which
have become involved in crude oil refinine more recently. This could be sceeaplished
through bilatersl arranrements and conducted as sn ia-plant training progremme
particularly for middle-level persornel and skilled workers in such fields as the
operation of plants and refimery equipment: repair and maintenance of equipnent sed
instruments: and quality coatrol.

74. A good oppertuaity for training technical persommel is offered to countries
vhich have new inveatments ia the field of retroleum refininy. In the coutrescts
relating to the suiply of technolopies, angineering and equipment concluded with
specialised compenies, provisions for traimims of the buyers' persommel in the
refineries of developed coumtriee should alwvays be included.

Acquisition of appropriste technplogy and kmow-how

73. During the last 30 years over coc hundred various techaolories have been
developed in the crude oil refiaing imdustry. Each techmology has partisular
advantages vhen it 1is spplied for the manufacture of a certain rroup of preducts
provided thet certain conditions are respected concerning the quality of raw
sateriale and the ecomomics of the overall process. As ia other industries, the
selection of the most suitable technology for s refining process s a difficult
choice even in developed countries. Selection of the technolegy which in manp
iastances includes s grest desl of “kmow-hew” (aleo frequently called trade sesrets,
unpatentable iaventinms or techaical iaformation),is more difficult eisce relishle
information ceamot always be obtained through the pudlished scurces er svea feen
prepesals of the preceses owmer.

76. 1m gemeral terms, ia the case of a developing cowntry comparimg the swailsble
precess, the following specific questions will need to be snswered:
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- Is the precess techrically suitable for cxisting local condit ons?

- Is thu process wconpmical for its in®wena 4 us. and i1ts performances proved
on a comm rc.sl scal.?

- Is it suvitarle far the conditimne 'xicting in *h. pa>ticular coantry and “he
skill of 1.-a) puerscnn 1?

77. 1In crudc oti! refining, A corr.ct valuatier and scl ~tion of th nroc.sscs is
slso dep nding nr th availability o bas.c data such as guallity an quantity of
fecdstocy, util tics nd th. sclecto ! sit.. Thos . data anl information should be
oollictcd and rrec.ss o cariicr on ordor to L. rcady for tno call of tendo rs.

79. 1In many of th Afiican >il prodacing countri s wh r potrol w refinirg has
alrcady bccom a tratiticn, thor. ar. ~nod progpects tor conp. t.nce in the sulection
of appropriat. trchnoloyiis. This is suprort.d by th. .xistinc., 4t the govermment
leve), of sp.rialir A authc icius and boli. s which have alrcady acyaired .nough
practical «x . si.rcc, The sttuation is Aiff. gent in th: non-oil producing countrics,
wherc the cstuolishmcit of n.w r . fincri s 18 buing contemrl ted and - xisting
facilitios ar.. opcratced on & roduc.a scali.  This activity has recuntly h.com mofc
difficult owinc to the high price incroas. ~f crude »il, which rxuc:s th ovcrall
wconomic bencfits ~f cortalr procisscs.

79. On thc ~*huer hand, wi*h tho ..xcuption of a f.w African countri s, thore is a
lack at the covcrnment ) vil of sp.cializ.d agencl s, including highly qualificd
local tochnical persomnc), which err carry out feasibility stuiics for sciocning the
verious tochnologius. Usually, tho=. typ.s of activiti.s ar implimunt.d through
consulting f.1ms, witwat ~ons:liation with or advizc from oth.r u.utral consultants.

00. It i{s v.:ry w. ]l known that th cost of know-how anrd royaliti s in *h. casu of
sophisticatcd rata.ytic pro-cescs foz D trolcum r. fining could r.proscnt up to

20 por cent cf total investaent costs. This nuts a hoavy bu.den oa the budgcts of
mon-oil producinc cruncrics in particular, vhich have to pay soerial attontion from
the boginnira to the roerect selection of th. most aui®ab) . - roc.3sus.

81. Another asnccu which is wortiwhil - mentioning heve is che lack of rational
design an :n in. .lay tnstitotes in the majority of *n Afvrican ~ountr .s. Such
inetitutas can b cstablished initially with the assistance of th 1csp ctive
Govermmont3 and -an take owr the dusign and ungincering works for standrd proccssce
such as atmoeph. ric distillation, storag: tanks, cff-site facilitios, .tc., rot

only for thu scfintng indus'cy but also fcr chemical and othcor alls -4 industy'cs.

The oxgoricnce of other developlng countrics 1ike India has donwonsiratod that the
creation of s ich institutis could providc important ssvings in th. investaunt costs,
together with the upgcading ~f lncal teahnical personnel.

82. Apothcr mcsns of improving the. capacitics of African countrius lu cvaluating
end sslacting apprcpriate tcchmologics is through reqular consultatinns hetwen the
more advesced countrics in -vude oil refining and thosc whach ar. beginning to
dovelep. Such cousultaticng, which can be omanizod with the assistance of intor-
nstiemal organizatici.s, could provid: guidulimcs and orientations sdaptcd to the
specific conditions oxisting in thuse coumtrics.




8. On. of th a..1 of co-onuraticr .uncrns t chnical . xpertis. and qualificd
expurionce i th ool et for and  valuation of t.zhnologl. s «hich can be trameferred
from African coun® i - with a lagr *cady ion in crud. 1l sfirimg te the countries
which ar. beainr.na to dovelop tn tals arca. This activity could alao finwelw. th
«xchanj. of (xports and te hiical pers~nn 1 who could ascist in orvanising special
derartmnts charpg 1w th 1 sponsibility for planning and (valuati, .etsolewm

r fining t. 2hnoloy: s. Sucn 4 ~“rxgram-. could b nvisard 1 vl for emmcple
with th. assistanc _f rountri.s 1iX. T, yrt =ni Alg ria # ich ccusd orowids the

N c.ssary assistanc  to othor dev.loning ~Hountrics.

54. Mor. assistan . cin bo ctan.lle? fre= th. Atricar ~ountri. . with a lenger

xpuri . nc . in the 1 17 of quai.ty control of th. raw mat. riasls and ¢nd produets in
organizina labcratcri s and intzoducing a.v tost mcthods 1 refin rics in othuy
countrics. A thor-ug'l und.rstanding »f th. sp cificaticns of p troleum products and
their signi’icanc. .~r spactical applicat.on wndir th local conditions ia of vital
imrortanc. for ti. r.fininc intus*sy. Considirabic «xpcri.nce has b .n acquired

by other diwil pin countrics in this arca.  Pog oxample, the crude ofl zafinegics

in India have rodifi ¢ *he spocificitions 77 som of the rroduct. to iRCEease the
yi.lds from sour or . aviir crul:s «.o0., th. smok. noint of k.rossn. for demcstic

us. has bo.n ¢ vuc !t rom pmote 18 o and rhe smulptur contont in dicss 1 o4} hae
been rais.d fram 1 o r cent to 1.2 per cont and haviar «nds have burn olightly
incr.ased. “ich al rtotion of sloducts to th local n.ed ar. oftin recognised «wen
by intornaticna’ - andirds oogantaatiors such as AST! and rim et obtaininag an ineresse
in "nroduction 1 _xib Vity'. Such knowl Ame car he achiw. d only throush a techaieel
investigatior and - valuatinon ¢ products. This off rs amother ar. « for poseible
co-opuration amonc~ “fr car countrics and oth r J v.loping countrius in thu cetablishment
of r.scarch facili*i 3 as wels as ©f pilot plants which can b sharvd by a number of
countrics. "his co- ._ration could b arran~.d at th. buqimning Letvwun specialised
r_scarch anc A v lroneont institations from other v loping countriss like WIOC iR
Iran anc th. Iniiar P txol um Institu® at D hra Dup in [ndie. Thias typ. of oo~
opuration shouid nct :ciecntrat. in th “_.qinning on tno compluex and sophisticated
aspicts hut wnore ¢ thoso which ape r.lat. ' to th. presunt p 3bl ms confroating
African refin.rics 3such .8 tw applicati~n of prcducts, studics on crude ofl quality,
corroaion in r.fiacri:s, Ly-proluct and vasc. treatment and uti)!zatioa. |

85. The ustablasim nt el ‘nint pilot [lanus could assist cach coumtry Ln hnewing
the crud. oi1 thoy us: @ now thay can yporad. its »tilization. It i. Reown thet
many dew.loped countrics fn Euwep., Japan and the United 3tst.s comcuntyate on
obtaining products >f Righ vales wt . prices as. high compars® with tha cgwic eil.
One examplc can b, offirad oy the lube ~iia, aaphalt and cohe vhich wove peices
tvice that of v e ci)l. In contrast. refineries ian major oil-preduciap countvice
produce mati.ly fuels aid less high value products. ‘lthough met every crule cam
yield satiafacrory ludbe oil thirough conveitionsl techmole=y, hydrotreatia~ precosses
ars suitabla ani enatie itr prodwction fron + variecy of crude ofls. “weh lavestige-
tisn could be carrie out jointly by a numbar of African countvries in co—epevetios
vith other dev:lopin: countries.

86. la the field of eruiprent thete ~re 1.imo wile possi*ilitien for co—epesstios
amonr African countiles as wall aa wit™ other develepins ceuntries as ia the fleld
of the meintensnce and repa.r of exisiinr refirerias by develovine countries oush
as Ceynt, Tndir anl Rrazil, as wll as ty develaped cowmtries. ™o "vomer otmpanise~
tion and st-en - ~heuin- of iwrkshens in re’iseries coul’ piovide a ssun' hasis fo¢
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the contisusus operation of n.ints withouwt umheceessry lees of praducti n. At 3
later etage, the activitiea of such well equipped worksheps coul! be expanded to
inglede the meauf. tire of equipment like itera~e tanks and eat exchanrers.

"inonc ing

87. ‘tefora October 1773, the require’' total imwestment for & ~etrileww: refinery
vae between S 370 and 81, )} per barral per strean/dav, varviar vith the
complozity and swmber of proceasin” stire:  ecOnOm” at alz. and site conditions
Theoe figures have since risen to I 1, and U7 L s ol Tue oslvan doontan
ronuiring ¢ sora alaborste nff-anite syeter [ [- 11+ vk the pro. By
wnite preper, they are even "' ~her. Petrnleum refimeries or t:e low -ids of
Ceotpn capacitios ond consequently on t s Hith stde ef tnvestwent recuirements,
thevefere, romerally cost arcuad 3 &) nillien for the ]| willion ton per year range.

80. Ouce the total investment requirad fov the petrel-um r+finary nrolect has
beon computed, on the haeis of a feasibility study, the tnvastment schedula
should be oot w. Thie investment schedula has a dual purpesc . it is an 1nput
fer the cash (lov snslvaia ond serves oo the “aeis for financial nlassminp. ‘‘ost
of the investasat ceats wewally occur durime thre eomstruction period and the start
of operations pemerally takes placs, in moet Jdeveloving countries, in vear thraa
or four, dopending upen the corplexity of the taek.

09. Seversl finsacial tmetitutions have ererged durimr the last avarter of a
contury to previde capitsl for mew tndwetrial projects im the ~utlie, jeint and
privete sesters. Prectically 111 develepinr countries have satatlished some
developmantsl f{iasmeing imetitutioma sader diverse nemea, such s Induwetrisl Financa
Corpovetion, Induettial Developmert Ranh, and the like. 1In most courtriesa thera is
sore thes one institutien sveilabls for project fimenc img. Larcer countries have
eotablished finemcisl imetitutions st diffagent levels, "ith srecial inastitutions
catoring for the requirements of wmaller induwstrisl rroajacts.

0. Seme isternetions]l imetitutions provide fereirm curreney loans. Such seurcas
are the "'ovld Band (IZRN) snd the lsternational Tiamsnce Corperatiom (1Irc), and

osoms nsticnel fastitutione ia induwetrislized cowmtrics, such ar the eNpCIt R PO,
boahs of the United States and Japan. Theve are eonmercial Hem' < also operating

o8 on laternations] or netienal scale which prowida eor participais ta term finamc-
ing. Relotively resent sewsemere ta thia hoet of finencine insiitutions are the
Coverumsnte o, iadirectly, the nationsl eil campaniee of petrulewn preduc ing Stites.

91. Oshor finamsin: schemee ave deferved eveidit tevms. ‘‘wy aupnifers in
industrialised countrics sell capits] swedr and related enginreerin; sevvices "
doforred payasst Semns, with payusats beine spread over W to 13 yeara, with five-
te Ssn-yest petieds deing the mpet pepular. Seferved reymsnt terms o1a availshle
agatnst bemh pusrentess which help the suprlfore to ohtaia finemein~ focilities
foenm thels bdenhous.

92. The ssetetanse sveilohle s instituSicas] fiasmse hao ~rvowm te ¢ peint which
sshes 18 possible for the ssurd prejects G0 be ssorted with as 1ittle as 1C per

cont of the tetal chmm-‘mmulﬂtMutmn
s cubotantisl seet of the countey's oil) revenuse.
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93, The main ~artners in financine .1 afiuwc: fon a deeelopin, countries ave the
fore ‘gn petrd leua corporationa (gorernmental or triaematienal). The sttitude of
the a-velapir. of 7 Ysciny cowntry - to ot this ryre ¥ areren partic ipation

vaTies in wrcedance . th thelr Aat.omal poilctes usd Lhe pert sent legisiation.
84. However therve e fsts 1nother v rrat of flpuncia! co operation which s for
haa not received nich attentiwn.. Thie -~n. egne 1r-isT ventures by (wn ¢ mnge

developing (untri. s wrich, wit oe?  cowrv of sl wul’ rnet e able te set W
s petroleum ref n'n: irdustiy - ith the par fet = tion of 1+ compiny from o developing
or industriaiised courtry prov diap \ww—ho s sy technical o< etance roquisted
for the erection and pration of rhe Petinery  ppruriste legtiniative ssesures
are bsolutcly 1eessary for the fum-tiemtiy of cich 8 financial set Lp and ohould
spell oit precisz>ly the dutia axt >dltartions (f .ach parrner. Tre ‘silure of
similar ventures hag moae ~rolably L fuc te B0 b et (f ek laeal imetrumente .

Developgent cf tufrastru:twre

93. The infrastricture for the pcitaleur refinin- induatry and incwetrial
development ae 2 hole has twe corponent~ First is rhe intelleetual coapecity sod
inatitutionsl set up which enince (n *he countey in suppefi of the induetry ead
of each of the inputs .. v (nduetriil "evelopment. [t cav be compsred reo the
"goftware” of romputeyr . "wem this mrle *he sactiora of thin naper dealing with
leginlative measures, manjgower development, seaulisi’fon of wyrupriste tochmslogy
and knew-how, financire, retrelews suprle and the m.rketing and tHatridvetion of
petreleum products edeh cratais sa nfraefrwture compensnt.

96. The other sphere through which infrastruetire exeveises 1ts influsmee fo

1ts hardwer: effect. Tm th: netrw semme, this cracerne rhe immediste phveical
inpute for *he refimery pro‘ect Into *his categery falle the svailabiliey o8
the petrelsum refinery boundary af p- . relem, o viliawy chanfcals water, Lobewe
force and electri. pover. lnfrastructursl hstdwere Am 1 somswbat wide? o -0
comprises facilit e for bringing Lhe petrniewa to the vefinery, the phweisal
meems for raking the preducts :n the cConsumery, ss well as housing snd treneperie~
tion fer ths labour feire and related wrbea facilitice.

97. 1la a uusber of doveloping cowntries emme nardwere infrrstrertule oniots,
although in most cases it had eri imally “een Jestpned fr 2 woy vhieh dwes ad fi8
into the present day situstion snd the developm:nt plams of the countrics comernad.

98. Mile the evelustion of s petrelown refinery camolen vill primeeily b

based on the ~encept of commercial profitadility, making the videot posetdie wie
of axieting 'frsstrecture, it will P Che option of the Sovermeet of the dovelap~
ing country cemsernad %o consider. in sceordeare vith its develepmant plons, the
olternative lecations and tafrestrurturn] developmente 00t swited for 160 gmele.

99. 1a this commexion, the cset/benefit crijerion comes inge pliy wofd the
bonefits attridutable (o and eapsciod frowm tas projest ove snalyser against Ohe
beckground of the dovelcpment policv adepted. There ste s mmber of mstiamsl
snd internations] fimsncing 1setiiusioms spesislised fa providier eoft lemne for
tafrestrecture] dovelopment.
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107, 1@ order to entract nd highii~h' tae  “evp vt wncerlivine cacl f the related
dioeiplines ond the ommarn hlloarnhv fir - -eperation i~one ‘fricen develeping
countries same 8g-ects i1re considered r1 e particalariy we h ment {onine in thia
contont They in lude

- The exehange of informestion 1s aopes: riate om ‘" LTAN fer of technelogy
ond 42 umifie Appr a h;

‘aint sreparatiem, financ ine st executin ~t re.xarch vroiects of interest
(] “.V..‘l RFTYRELE 4 NIV

- Rechenge f anperts, sxpertiae and tyainees

- Weilisetion Ry 3 reun'ry eof thre laroretcorice ane ingtallitions of amother
ta srder "o prosnte 4 Setter use of human v wt.orial rogeurces

- Creglion cf "epecinli cd teernclery centres”,

1N]. The hardwere aspects o' infr=ntruetire (oncern main the “renipoart ond
stovage of petroloun ond petrrlews relinine producte, ela tedc newer tronemiseion,
wotor oupply, slante ond installations. protection of the onviraument 1ed the

supply of housiap snd traneportation for 1shnur Thie sublect pgesents smether
troup of protlams which lond themselves to co-operstive offnrte arwar the African
countrice, 00 woll s wi*h other cowntries, “oth jevelonin: ond induerrialised.
Pigeliase end shipping by tankers with related harhour develapment and long

¢1osanse slectric NOWET tramgmissio: mey presemt the !iret pro' lema o he comsidered,
slthoush sueh rrenlame wuld chwiau:ly differ a  ondine Lo the region on the
counte®y. Vieh tim complenity and apacifie take -off consrrairts foced by mony
Alvieon countries now, otiginal an ' wnnrthedex stens twarde tnduatrial development
te gomseal snd *he cetoblishment of o petroloum refinine induetrv ir particular

a0y er@Dtinss have to be applied. The wtilizatior of varted flare a0 in otl

fielén ier lovns -ocele goneration of chagn electric rowe- wd 1t« tranonission te
countuios ond pl-ces whieh are in urrent need of enerrv far thelir econemic tahe-off
but which are \ondicapped by Lhe eemmemy ¢~ seale i3 "e exs ~le. A reremt practical
onanple of co-eper .tien smong dove opin amtyies on {nfrasirictnrs wileh con be
consbddoosnd by Africen coumtrios ie "he credi® eranted v Tram for hirbour and
lafsestructure dovelapment in Turkev. Thia move will hemefit the erverts of lesatan
héssnarhens. vhile “elpiag Turkey te ehanc it ghippine facllitive.

Drhatiag aad distributies

108. The refining Sadust?y reeuites & cateful analysis of the marteting and
Sotrtbution petteoom Mem an ofl refinery is Llikely fo '@ the sele supplier of
posdurte os the navhet and the protebility of msrket insulation by Guve rument
polfcton or through toriff ot quota pretectiom is Niah, the «arire wrhet domond
ay Ve the itndt withda vhich the sales terpet may safely be fined.

3. A peublem orioes vhen o8hov tefineries of issetiers of petrelowr nredusie
sloandy ouist o¢ ere lidely te enter the wavhed of onpend their sverstions. This
pecdian 1o of souses ceeily resnived if the tots) demend is met lilelv te be cuseeded
by thw endoting suppliere Mshen CGegether. A marhet analysis 1o wet dovelepian
ot rie follows the techniques of ceensmic dovelopmon® plamming ond L0 besed ov
wegete ielating Lo copecitioe ocotal 1iohed ia dovelopmant rlams for Mfferemt
tatusteics snd, to sertissler, fer sush vital beeic induetrios 2o vetrelioum refining.

i 40
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104. It might be worttwhile rracting lecislation or regulations governing
industrial development or adopting some form of imdustrial licenstia~ to enewra thet
capacitiea in cxc 88 of targets are not « eatsd. ''ith s ¢ 11led krowledge of
total demand, rhe prevailing price icveis and .trwcture and response of the market,
it would te possibls to emvisape . market strateey capahle of achieving the target
sales. The strategy should include the fimation nf product prices: creation of o
salea organization  appointment of distributive cut'ste fixation of trade discowats
and commissione: sales promotion snd advertieing: .rade marks and standarde of
packaging (s.p., for lubricating oils): diatribution sy"tem; aftei-ca'e, service:
consumer advisor; services: export market sysiem, wherc required; nad consumer
contaets, feedback sad research. Specifyiug distridbution chamncls 2nd sales
etrategy is such an important subject that attemtion should be devoted to it at the
carly stages of feasibility studies. Market pemetraction should also be progrenmed
during the pre-productiom itare 1if am ecomomic level of nroduction 13 to be obtaimed
vitheut such inea of time. .

103. 1In African couatries the narketing of petroleum products has been developed
Tecently. As in the cther {ielde, the major contribution come from the feteign
componies who intreduced their ova market and diatribution techmiquea vhich were
tromsfarred to sad adepted latsr by local persommel. Wowever, sftsr independente,
the heritage of foreig" compsnios vas not alvays completely in lime with the asw
intsrasta and goals of the Africem petroleu~ indwetry. Thersfore, evem .fricen
countrice with s wore develeoped petroleum refining industry are constantly imterested
in sdepting their market stratsgy to new local and cxpert requiremeats.

106. 1a the nest five years Africa will need shout 39,700 additiomal trained pespla
foer the markating and distribution of petroleum products. Such a task com be
successfully fulfilled only if the mecsesary urepe 1rs taken new thevugh srrangaments
st the Covermmant level ia order teo train persoamel with the asststance of othes
African esuntrics, developed countrics and specialised internationsl ergemisatieme.

107. 1Im this respect, of specisl interear and wtility fer t'e African doveleping
countrios ars the raining programmes avms ised on a repular basis b compenges i»
dsveloped countrics, a8 well as the fello.Gips provided hy "aited Natiems agemcioce.
Aa enchange of enperience with sther developing cocuntriss like Irsa, Indts and
Venesusla can de also comsidered when the local conditions and gifficulties whieh
should de overcome are precticslly the seme.

1Iv. POSSIBLE CO-OPFRATION BET'TEN TWE APRICA./ COUNTRIES A!D UNIDO [N CD-OPERATION
VITH BCA

Prgviews astivities of UNIND i» matrelevn refiring

108. The United Netioms Iadustrial Develepusnt rgentsation (UNEDO) wes eotadlished
oa 1 Jeswary 1967 by the United Natione Ceneral Asseubly as a0 sutonsnsue orgenise-
tion vithin the United Nations systen te premsta amd sccelorste the isduetrisliisetios
of the doveleping countrics. The Gemeral Assembly slse geve URT™ tiw cestral rele
ia co-ovdianting all the sctivities of the Taited Natiens eyetem in the field of
industrial development. The headquarters of the oegenisetion are st Viemms, Awstris.
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109. UNINO carrie- out 1ts task in tvvo assin wavs  through operational ictivities,
invelving direct assistance ty devel ), ing countries, and throuch related supportin~
sctivitiee, wvhicl imclude action-oriente studies, traininy nd research. In
addition, {t bas a third anc aewl,, {1act.on 7 poouotingg dagnct cuatact between
the financial and buginess ccmmunities in the tndustrialized wor!d and their counter-
parts in the developinz countrier, for the bencfit of hath.

110. foveramcnte are assisted, cn 1equest. at everv acage of their {ndustriel
rryith, frrm the Ar-wing ur of an overall nation-l drdvst=1.! 'evelopment plan
to the selecticn of cqripment and the troining of «t 1 "ot 4 aingle factory.
They are hLelped to menulacture goods making uiac of their natural resources, rav
miterials or by-producte, to acjuire technology and adapt Lt to thelr needs, to
promot. domestic investment and extermal financiny for {n- ustry, and to develop
producta ruirtebie fnc export. Assi:tance {; al:o given, on request. to set up or
strengthen national organizations servine local industry, or te levelop industry
on a regional besis,

111. Aseietance takes the form of expert or confultant services {or periods
ranging from a few Jeeks 20 several years, cquipment and f{ellowships for nationals
of the recipient country to ! trained ahroad.

112. In an sffert to achieve effective co-ordinatiorn of findustrial nrojecte in
develeping countries, UNIDO, in agreement with the Inited ‘iations Nrvelopment
Pregramme, has outportcd i number of Industrial Nevelopment Field Advisers, who are
in direct contact with memher Covermment: .nd the Resident "epresentativee of UNDP,
on specific satters relacring to imdustrial development and the formulation of
roquests for technical assistance.

11). To increase the effectiveness of its field operations TVINO conducts expert
growp meatings, seminars and trainine programmes an! irdertake - ressarch. These
heedquarterc-bagsed aupporting activities ran deal ith specific industries ani
techniques o it} besic indwstriel iesue such ay planning manapement, inveetment
or quality centre.. The =:uchenge of viewe or th2se fsruer orte. ;[ lves rige to
conclusions and rvecormsadations for further action ind these are sidely disseminated.

114. Actimg 83 & c'eariug howse for indastrial infoermation, "™1DO comniles
anslyses. publishes ind dinseminates a veriety of datas, end answvers unquiriea

frem Gevermments, semi-public bodies and industrial enterprises of rll kinde. In
additssn, toe Industris’! ‘crmation Service maintiins 2 ceyister of coneultants
and doveleping countriea can be advised on availadle consultirg skills and services
ae well as on the choice of indwstrial equipment.

115. UNYDO rleo nrgsnizes in-plant training programmes, in whicl engiveere and
technicians from developing countries acquire practice]l cxperiencs in facteries 1in
the advanced cowrtries.

116. The sctiviciec of UNIDO fa the fiald of crude oil refining have been closely
co-opdinated with the needes of develeping cowntriee for eetablishing mew refineries
mdjfow iacressing the output and officioncy sf existing emes. Technical assistasce
hes alee toam previded for the adaptation of sxistina and nev refiming facilities
in preducing feedstocks for the petrochamical industry.
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117. Among the hizhlights of the projects implemented during the lsat years sre:

- Reviev b a group of experts of & feasibility study for a crude oil refinery
in the Gas“ia vi*h a capr tiy of | militon tons per yewr

- Aasistance to the Home Refinery in the Syrian Arad Republic in the establish-
ment of a testing and quality contro. laboratery

- Aesistsnce to the Syrian Refiunery in Burma {n the expansion of ita research
and quality laboratory;

- Assistance to Indian 01l Corporation (10C) for atrengthening the public
sector of the petroleun refining industry through the provision of wodern
expertisve ani technical rraining of 10C staff:

- Assistance in the production of catalysts for the petroleum refiming
industry in Iran:

- Aseistince to the Tensanian Petroleum Development Corporation im expanding
the capacity of the TIPER Refinery to 1.8 million tons ver year:

- Asaistance in eatablishing mechanicel inspection and preventive najntensnce
servicea to the Homs Refinery in the Syrian Arab Republic;

- Aseistance to the Syriam Refinery in Burma im the in-plant trainmimg of
refinery operators through the supply of an expert and proceaa gsizulatics
equipment ;

- Assistance im the operation and maintenance of the lastern 0il1 Refisery
(PETROBANGLA) in Bangladesh through the provieion of experte, fcllowshipe
and simulation equipment for in-plant training.

118. Severel pc._roleum engineere from dcveloping countris. are trained esch year
through the individual UNTDO fellowship prorrasme in developed cowatries. Aa fo-
plaat traiuning progrszae ia tha petrochemicil induetry which includea baeic training
in the eperation of petroleun refinerie- with a duratioa of 9 weeks is organised on
a regular baeie each year for am everere group of 16 to 20 participante from develop-
ing countries.

119. New projects in the same field ere in en advenced stage of preparation for
implementation 1in 1976. This group includea the UNIDO/UFESCO larpe-scale project
ea aseistance to Application of Prodects Divieion of the Indian Petrolewm lmstitute,
Dehrs Dua, sad the establishment of a crude oil processing pilot plast iam Yugoslovia.

120. Swmmerising the UNIDO capebilities in the f1eld of technical aseistance,
tadependent of any bilatarsl aad/or multilateral mesofistions sand arrengements the
interested covatry nay have for the development aad impleneatation of a certaia
project, UNIDO can always be conaidered for ¢ second meutral sad competent opiaisa.
Ita eseistanca can be provided from the imitisl atage of a project te its precticsl
implemsatation in the form of emperts, advisory services, fellowshipe, equipment
for lsborstories and pilot plaats anéd feaeibility amd market studies.
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121, Apart from the abc ve—ment ioned country programme, urrent p-ojacts .an O
{~pl 'mented, at the request of the intersated governmerts, from the Spe i
Indurtrisl Sarvic:s Programme and ?unds-1 -Trust voich ire (poirited fre this
surpess by developing countries.

Negd sl _Pstroleum Institute

147, UJIDD, as a specislized sgency, will be able to provide in the fature mo~e
t.chuical assistance to petroleus refineries in developiny rountrias 11 @il wep s
ranging from management, operation and maintenance of refineries, equinmer aad
censibility etudies to personnsl training, storsee and distributior of petroleun
p.oducts. The way in which this technical assiatance could be su—~plie’ derends 0
. 7raat ax®ent on the receiving countriss and the apecitic conditious axiscaine Ln
eac! f thea. It 1s a ;reat advantage of the presen: long-range plannins ot
-schiical assiztence supplied under the country programtiiip systen which =rahbles
Uit ) to assist the develnoing countries vver several yeais.

12”. nmong ths large-scale projects iavolving UL1.0 sssistance to the devselo'n
covatries is the astablishment of Regional or Subregional Petroleum Irst’tut.s.
Su:t institutes could be set up in say of the four main regicas of Africa uirvih,
Ze3t, Central and West) for direct aeceistancs to the refineries of the ~ountr.e~ ‘n
the arca The institutes could consist of a group of highly quelif ed international
aud leczl experts, equiprment and {nstruments for laboratories, nilot planrs wnd
training fecilitiee. They could aseist in the elaboratiom of short-irrm =4 lona-
tagr prosrammes on the tiead of petroleum products consumpiion in member countries;
preparation of feasidility, market snd pre-investment studies on the devalopnant of
refineries: trgubl. shooting: quality control; training of local personual ani <ae
establishmert of relstcd nationsl resserch, design and «nrineciing {nstiturt

M apower developmept for petroleum tefinino

1°A. UJNIDO could assist im developing efficient training ;rogrammes for vano' s
leveis of cechnical persoansl involved in petroleum refinia: hv ~Neganizing, i C€O-
oparstion vith other international organizations and ayiteble centres. im-plant
srainieg Drogrammes. The programmes, with 3 duration of sboeut twe nour-s, would
eunliy involve 20 to 25 participaats and could be arrarred each sear »a < roprla,
basis. UNIDO could elso provide basic tn-plant trainine on the ~sperction an’
maintesance of refineries draving .pon tha experience of other countrie: and ccald
arcange visite to refineries in developed and developins countries. Ju:h progromo:d
could also be arramged for individuals.

12°. The main objective of s conventional esconomic fsasibility study is to {dentlify
and o evaluats the economic outcome of a proposed project so that vhatever funde
are svailable sre weed to the best or at least to good advantage. The feasibilicy
regort must provide in resdily understandable form sll the data needed Ly top
osusgeaent and emecutive suthorities to reach s sound economic decision vegardiny
the lisposition of larse sums of mowsy. The feasibility study detarmines which

of several different vays e project sheuld be carried out, or wvhether ine praje:t
sliould ba cerried out st all. Accordingly the feaeibility study should help in
predirting the outcoms of proposed expenditure in financial terms so that cvatlshle




funds are ~ut to their most advantageous use. Thore are several steps involved in

1 complete eneineerine-economic spalysis. These include: understanding the

sroblem: definitd 1 of the project ohject ree’ collictivn and interpretation of

jata: advice on alternative solutions evaluation i the alternatives; identificatien
{ the best alternative and monitoring of the result.. The firat few consideratioans
make up the usual feasibility study and vhen they huve been completed a feasibility
repore i3 venerally required so that appronriite minagement action can be taken to
inttiate th. project. The feasibility report shou'd summarize the importint features
of he proposed project in a brief but imoreasive presentation.

126. 1t -tould te noted that the term "convent fonal’ has been used to focus attention
cn commercial prefitability. In developing countries new incuatrisl projects are
nsvally evaluated in accordance with the Government ' - development policy, which
Jomctimes extends the parameters of ewvaluation to 'irect and indirect matiomal
venefits and - @ related cost/bemefit analysis. [t is of utmost impertasce that all
these fartors are known and properly specified before a atudy is underctakems.

127. NUNIDO has been involved in numerous feasihility studies conducted by highly
qualified staff members or consultants or consultins firms selected after rigotous
screening. In the latter cases detailed specificat tons ‘ere prepared by UNINO, ia
consultation with the relevant couatry in order to provide strict suidelines for
the execut lon of the tasl, and headquarters monitored the progress in the field and
at the hom: oifice.

128. UNiDO's services tor the execution of feasivilitv studies, therefore, include
the preparation of the specifications (terms of refcrence) and the momitering of
the study 1n close comtact with the counterpart (s) desimated by the Coveramsat
throughout the whols study.

Advisory services for the transfer of petroleum pefiring techmolory

129. In ddition to the sbove, UNIDC could also assist the \frican coumntries, wpon
cheir request, in the provision of technicsl advicory ssrvices for the tramsfer of
petroleum refining technology.

10, Durlug the initlal stapee of development. these advisory services oould
emphasize the evaluation of techmelories for petroleum refining by compariag,

throuph 4 grour of consultants, emperts and/or UNi™ hesdquartera staff, the temders
received from foreign companies. It could also sssist in draiting tesws of veference
for more sdvamced studies involving ome or more techmologies for the seme preduct(s)
as well as in the prepsration of tenders. During the negotiation stags fer the
acquisition of pstroleum rsfimimg technology, UNTDD could alse provide advisery
setvices to the Government to ascertain the techaical, lesal, financial, and
commercial implications of the techmologias.

131. Technical assistance may also be supplied durimg the constructien of refinsries
and their atart-up through emperts who can co-ovdimete ond supervise all the
sctivities involving the participstiom of various foreiga and local centrestess ia
the engineering, comstructiom, ervectioa, sad commissioning.
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Improvement of existigg petroleum retipne-ies

132. Due to e vearicty of rrasous petrolr m refimeries in ¢ veloping countries
may show deficier fes in on . ration ¢ n .« ,erf rr 'c the originaily designed
specificat ions or never fulfill the guaranteed test run conditions. These short-
comings may be reflected in product mix, product qualfity, tiiroughput per stream/
day snd dowi time. This could be causeq vy difficulties ir the plant operation,
~rrogeous dgaign o. impgoper choice of equigment jtems or equinment components,
fouling of equipment or miainterprstation of comstructior drawings and might date
hack te the time voe: che plaut was crected UNTDG 18 in o position to assist
developing coumtries in tracing the cause or ~auses f rhe troubles and to advise
on fmproving the refinery performauce throuph expert services in netroleum refinery
cperatfon, comstruction an! maintensnce.

133. 1a cases where the refinery operetion conforms to the design specification,
and in general tc the conditioms of (ontract, but vhere the ecoromic result is not
satisfactory, UNINO could assist through ecomomic analyses to pinpoint the problems
and, by integrating the agsistance vith experienced refinery engineers, provide
advice on the steps to be takem to meke tha venture profitable. Thess steps could
consist of aimor adjustments to the plamt to increase its throughput by the so-
called "debottlenecking™ oreration. This operation consiets of dctsrmining the
equipment {tems which cam he opereted et higher throughputs and those that cammot
and by replacing the items which constitute the hottlenechs by moic appropriate
ones. Where wore radical changes are required to make the refinery operation mors
profitable, poseilly by increasing the capacity and videming the rampe of

products, UNIDO :could alsc provide adviuory assistince om revamping exirting
process units.
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134 There is a large interest among the major part of Africen countries in develop-
ing and expanding their refining capacities as part of thuir overall development
toward a higher atandard of living.

135. The stcps tahen already in thia decade by many Africen cowntries to espand
their crude petroleun refineriecs ineluding the introduction of new teehnologies and
new products open large pruspecta far s better eu—aperation between thes and
international organizations such an UNIDO. Technical assiatance could be provided
in particular in the field of the aelection and tramfer or technology, produeta,
adaptation, establishment of natiomal snd smltinational resesrch and development
facilities, cuality control, fessibility and marhet studies, supply of ecuipmsat
and training of tedhrical personnel.

135¢ An important role is to be plsyed in the field of co—cperation betwesn

African countries and UNIDO bW the Reonomis Cemmission for Africe and the Organize~
tion of Africen Umity which alresdy in the past, as well as recently during the

last United Nations Meeting on Co~cperstion Ameng Develeping Countries im Petrolewms,
held at Geneva from )0 to 12 Novesber 1975, propesed s significant mmber of re-
onamendat ions vhieh offer a good bachground for the implementation of this progresme.

137. Amsong the main recommendst ic 1ch ean be also implessnted with WIIDO
technical assiatamce sre the fo!

(a) "eriodic meetings 4 should be held to exchange information ea the
petroledm indwstry sd ir 5.1 ..r on enperience in the field of the provisioa
of advisory asrvioces;

(v) Each momber Mate should designats eaperts to participate in the prepare~
tion of feasibility studies and in the formulation of subregional projeets making
use of assistance from istergnvernmental nrganizations and specialised ageneies)

(c) Petroleum products required in Afriea should be produwesd and precsssed
inaide the oontinent and s co~ordinated plan for the establishment of refineries
on the Africsn cuntinent should be finalized;

(d) The Governments of mesber States should sssums effestive eomtrol over 8ll
their cnergy resvurces and related facilitioes;

(o) Momber States should tahe setien to grewp tagether so es te enlarge their

sarheta and to examine the peseibility of establishing petrechenien] iadustries
to serve subregional marhete,

138. Anmother growp of reccamendeticns to the Africsn Setes csuld alee be
osns idered es s pussible ares fer futuwre so=eperetion with WNIBOs

(s) Co-operstion in cerrying owt s survey of all esisting training and resesreh
facilitics and mampover requirenants ia the field of petvnlom and prupesels regasd-
ing the establishment of now cantres or institutiemm, if Pecwired)

(v) Develapment of s joint plamt to reinferes the setivities of emistiag
training contres and institulions;
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(C) Encowraging the use of existing and future facilities by nationals of
African countries;

(d) Promoting the development of research institutes and the establishment
of an African Petroleum Institwte, an African Petr leum Crganizati n and an
Africen Docusemtation Centre oun Petroleum.

19. It is hoped thet theough the recent restructuring ,rocesses vithin UNIDO

es & direct owtooms of the Lims Declaration and Plan f Actiun rn Industrial Develop-
sent and Co-eperstion, there will be more capability and flexibaility to fulfill

these important dsties for the benefit of all African nati ns and increase their
share in the world petrolewm industry.
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Annex V
f'age 2
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Arnex V11

AFUICA = REFINING CAPACITTES
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