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SUMMARY RNO CONCLUSIONS 

Ti"I: s ;;rogramme nas oee!l finatiz~d . ,.. -..., 

iGen~ification and promotion of ind~stria~ i~vest~en: 

~rejects for the production i!l aevelopin; co~n:ries 

of macninery 3na eQuipment for tne uti.ization of new 

or renewaOLe energy from solar, biomass Cexc~ucing 

Oiogasi ana micro-hyara sources. 

It has o~en conducted b~ UNIOO witn the finan~ement 

of the Italian government and with the cao~eration o• 

ENE~. the Italian national agency far nuctear ana 

aLt~rnative energy. 

~ive developing countries participated to 

programme, namely Ethiopia, Somalia, Sudan, Tha~Land 

and Zimoaowe. 

In each country a national team, usually composed Jy 

tnree memoers, carried 

activities : 

out the foLlowing 

- preparation of a country paoer o~ tne manufacture, 

use, applications and marketing of eQuipment usi~g 

renewable energy in this country 

- iaentification of specific investment 

oppo~tunities/projects in the selecteo incustria~ 

suosector 

Tnese activities were carrieo out on tne oasis of 

substantive documentation prepared by UNIOO witn t~e 

assistance of tne suocontractea consultant C9atao & 



... - ~ -

C.). Tne same consultant visitec tne five countri~s 

in orcer to ~iscuss tne orafts of =ne coun:r~ papers, 

assist the national tedm in ~roj?ct identi~i~atian 

etc. 

The following projects were evenlual~y \aenti•ied: 

Ethiopia 

Somalia 

3 proje-:ts 

.. p,..oje·~~s 

considered 

:Ol.! l d 

multi-projects bl?cause 

foresee the manufacture of several 

different equipment) 

Sudan 

Thailand 

Zimbabwe 

11 projects 

4 projects 

5 projects 

- - - - --- - - -
28 

These 26 projects can De diviaed as follows J~ 

sub-sector: 

Solar energy aaplications 

Wino ~nergy applications 

Biomass use application 

Micro-~ydro turbines 

Otner 

(1) The difference (31 to 26) 

12 projects 

5 projects 

9 projects 

3 projects 

1 project 

===== 

is due to the fac~ 

tnat some projects in Somalia a~e multi-pur,ose 

ones. 
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~ll tnese projects nave ueen cisseminatea amon; 

r:a~ian co~panies manufactJring tne equipment anc 

macninery in suoject. 7ne respon>e was au:te 

sati~factory; in fact 185 companies were ijenti:iec 

and contacted, 49 companies out of ~85 snowea 

interest and reQuested 3dditional informatio~; 35 

companies conf irmea their interest after readi~g !~e 

programme documentation a~a tne projects informatio, 

and eventually 30 companies aeciaea to participate t~ 

the j)rogramme. 

The national teams visited I:aLy wnere ~aa t~e 

opp or t u n i t y t o v i s i t "! 3 r.1 an u f a c t u r i r. g p l an t s a n c t n e 

ENEA renewable energies testing anc resea:~~ cen:e-. 

Bilateral mEetings were nela in Rome, ~iLan as welt 

as during factory visits. 

Tnese meetings naa as result 25 Le~:ers of intent 

signed or preliminary coo~e~a~ion agreements reacne~ 

amnng Italian inaustries and Etniopian, Sudanese and 

Somali aeLegations (Thai anc Zimoaowe delegations naa 

no autnority to sign letters cf intent Jut tney wi~L 

report tne :esults of the visit to local promoters 

once bac~ in tnis country for immediate follow up). 

Projects can be divided a3 follows: 

Q Projects tr.at can oe undertaKen wit~ Limited 

external financing required 

8 Pro1ects that can oe undertaken but t~at will 

require significant financing Csoft 

the foreign currency portion. 

Loans) for 
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c Projects that are u~liKely to be imoleme~tec 

withou~ significant aia ~grants and soft Loans) 

The projects can therefore be listed as follows: 

(between brackets t~e name of the Italian Cumpany 

selectect> 

Class R 

Class B 

biomass •_;asification project in Ethiopia 

CSES) 

- biomass gasification project in Zimbabwe 

CSES> 

flat solar collectors project in Ethiopia 

CEUROKELLER) 
- master plan for energy in Somalia CCESEN) 

- d~ep cycle batteries for photovoltaic 

systems in Sudan CDRGM) 

- solar cookers/solar panels in Zimoaowe 

CENERGO PROJECT) 

- wind pumps/generators projects i il 

Ethiopia CISE~) 

- photovoltaic systems production in 

Zimbabwe (HELIOS TECHNOLOGY) 

- microhydro turbines project in Etniopia 

CIREM) 
- biomass briquetting in Sudan (various) 

- microhydroturbines project in Zimbaowe 

CIREM) 
- wind pumps/generators in Suoan CISE~) 

- photovoltaic systems productioo in Suaan 

(HELIOS TECHNOLOGY) 

- solar panels production in Sue:: an 

(various> 
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- Diogas 01gesters proouction in 
CSPI) 
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suoan 

wind pu~ps/generators project in Somalia 

CRIVR CRLZONI) 

photovoltaic systems production in 

Somalia CSEI> 

microhydroturbines pro~uction in Somdlia 

Cvt'rious> 

briquetting systems in somalia CENERGO 

PROJECTS) 

- solar cookers production in somalia 

CENERGO PROJECP 

- solar panels production in Somali-1 

(various> 

- ethanol production in Sudan <various> 

Class R projects could account for a total investment 

of approximately 5 million u.s. dollars. 

Class B projects could account for a t~tal investment 

of 3pproximately 8 million U.S. dollars. 

Class c projects could account for a total investment 

of approximately 15 million U.S. dollars. 

Proposed follow up could include: 

- dissemination of information gathered during tne 

italian phase among public/private sector industry 

Cby the national team> 

- final identification of local sponsors Cwhen not 

done before> 

- visit of 
developing 

Italian entrepreneurs to 

countries in order 

participating 

to finalize 
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agreements with local promoters and agre' on t?rms 
of reference of pre-investment studies 

- carrying out of pre-investment studies 

and/or co-f inancin9 could be provided 

Cf inanc1ng 

by UNIOO, 

Italian bilateral cooperation, ICE, COi, Local 

development banks, etc>. 

- preparation of projects for demonstration, 

institution building, technical assistance like: 

solar pumping system for demonstration/research 

in Thailand 
. energy master plan in Somalia, with special 
e~phasis on renewable energies 3pplication 

. renewable energies research station in Zimbabwe 

etc 

- implementation stage 

The methodology followed during the programme gave 

~ood results but can be improved. 
Main improvemerts that could be introdur.ed in next 

investment promotion programmed are: 

- project questionnaire specifically prepared for 
this programme was too complicated and, in mJny 

cases, was abandoned in favour of the standard 

UNIOO form. 
This proved to be enough adequate because for most 
of the identified projects studies were not 

available. 

- the way some of the national teams disseminated the 
information on the programme among indu5trial and 
financial sectors was not comple~ely adequate dnd 
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this turned out into a lower number of projects 
identified. 

NP.xt programmes should foresee a better methodology 

for information dissemination; it should b~ 

•tailor-made• to meet local conditions Ccc11l1·Jlly 

planned economies or not, importance of privdte 

sector in industry etc> and it could include 
seminars, informal workshops etc> 

- the importance of a nati~nal workshop has been 

underevaluated in some of the participating 

countries while it is 0 ssential for the final 
screening of projects and for policy making 

reasons. 

It is essential that the public and private sectors 

industries attend the workshop. 

Informal meetings among industrialist/government/ 

energy research agencies/UNIOO/consultants can be 

held in preparation of the nationat workshop. 

- the visit of local sponsors together the national 

team should be incentivated by all means Cfor 

instance by paying a part of the travelling 

expenses>. 

- the schedule of the bilateral meetings has to be 

carefully planned: 1 hour was generally not ~n~ugh. 

In addition national teams should be provided with 

a short introduction of the company they are going 

to meet. 
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RPPLICRTIONS OF RENEWABLE ENERGIES 

The proauction of ene~gy is usual~y associated witn 

the Durning of a fuel: petroleum and its ~eriva~es; 

coal etc. Ot~er sources of energy are anyway 

availaDle, sources that are not consumable like the 

sun, the wind and the water or tnat can be renewed, 

like tne wooa and the biomasses. 

Tne use of these alternatives sources can proauce 

significant amount of energy (thermal, electrica~, 

mechanical) ~Y means of appropriate equipment 

particularly suitable for use in rural areas o~ 

remote Location where electrical energy is not easily 

available or wnere tne cost of conventional fuels is 

too hign. 

Typical applicatio~s 

energies are: 

i:i. Cooking 

for sources of renewacle 

The cooKing of the food in one of the major uses 

of energy in a developing country and it can be as 

high as 50-60\ of the total energy used. In 

addition most of the fuel used is wooa and this is 

a cause of a progressive deforestation that is 

undermining tne ecological system in many i:lfrican 

and Rsian countries. wood is anyway a renewaole 

source of energy but that means that reforestation 

programmes be implemented and tnat the best use of 

the scarce wood is done. 
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~ppropriate tecnnologies have oeen 

introduced in several countries and these include: 

- the production of metal kilns to p:-ocuce 

charcoal witn greater efficiency tnan 

present artisanal metnods; 

- the production of cnarcoal from ~rap wastes 

- the brick~ting of crop-waste in order to 

increase the density and obtain better 

efficiency, Cbagassa, rice husks, coffee snells, 

groundnuts shells etc.>; 
- the production of stoves optimized in order to 

increa~~ efficiency and decrease tne amount of 

fuel to be used; 
- tr.e production of brickettes of charcoal dust to 

decrease its losses during transportation Cup to 

2si>. 
- tne production of solar cookers 

8. Water pumping 

water is in many cases a proolem oecause it is 

needed in large Quantity for human being, animals 

and irrigation. The use of pumps in conjunctior. 

with diesel engines is very extensive out bot, 

fuel and engine maintenance are expensive ano not 

always available. In addition fuel has to oe 
transported and it costs energy too. ~gain tne use 
of renewable energies can improve the situation, 

at least in areas where these sources can be maoe 

available. Major sources could be: 
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- ~ina, especially where its speed is o~er 3-4 

meterstsecono as an average; 
the gasification of wood or other DiJmasses 

(maize co~s for instance) 

order to proauce a gas that 

diesel engine; 

in simole ~ilns in 

is used ta run t~e 

- solar energy cy means of systems, callee 

photovoltaic, that transform the solar energy 

into electricity. 

~mong the tnree systems the wino energy is usually 

the most usea and it is also the less expensive 

and simpler even if it can oe employed cnly wnere 

enough wind is available. 

Solar photovoltaic systems are still ex~ensive and 

therefore suitable for applications wnere enougn 

wind is not available and traditional fuel scarce; 

the cost of this systems is anyway decreasing ana 

it is alreacy competitive in many cases. 

C. Production of electricity 

The production of electrical energy in rural ana 

remote areas is usually carried out Oy means of 

small diesel generators. The use of traditional 

fuel can be replaced, in some instances, ~Y 

renewable sources ~r energy liKe: 

wind ~rovided that its speed is in -~ order of 

9-12 meters/second; 

- wood and biomasses gasification 

- solar photovoltaic systems 
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- minihydro plants 

Once that a source of electrical ~nergy is 

available, even if small, it can be used in 

conjunction wit~ iow power lighting systems wit~ 

refrigerators (especially to keep cold vaccines, 

drugs, etc), specifica~ly built and optimized to 

require low energy consumption, as well as water 

pumps, radio sets etc. 

0. Production of net water and croos drying 

In many cases large Quantities of not water nave 

to be used, for instance in hospitals, where tne 

production of not water alone accounts for 50\ 

the total energy used, or in an Hotel where 

of 
. ~ 
l • 

accounts for 80\ of t~e total, or in industries 

iike fooa proces~ing (dairy, jam, tomato paste, 

canning, Dettling, etc). ~5ually boilers burni~g 

traditional fuels are used and ~~eir consumption 

is very large. In many cases the traditional fue~s 

can be replaced by: 

- use of crop-waste Ccorn coos, snells etc.) 

- solar energy 

The latter is particularly important for hot water 

production and special panels Cflat or tuoes ty~e> 

can be used for tnis purpose, collecting tne solar 

radiations and heating the water up to &o• or mere 

degrees. 

In addition solar panels can be used in 

conjunction witn simple eQuipment to cry t~e 
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craps, increasing tne speed of the operation and 

sa~i~g ex~ansive fuel. 

The introauctian of these simple eQuipment, 

produced Locally, can be of great help to ~ne 

development of rurat areas and urban as well anc 

save a Large amount of the traditional fuels t~a~. 

in many cases, have tc oe imparted, 

conseQuent ~enefits ta tne economy of tne count~~ 

and improvement o' t~e living conditions of t~e 

people. 
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flaur• 1 MAJOll !tE!IE\IABL~ ENEllCT llESOUllCES AHD APPUCATtOKS 
FOil DEVEt.OPDIC COUHDIES 

Vi.a.d Energy 
Conversioa Syst 

Mechan­
ical, 
l!liochm­
ical, or 
Th~­

chnaical 
Coavers ion 

ilio 
fuels 

Re.at 
Eaugy 

Prt::e 110Yers 
(e.g •• orJl.anlc 
ll.anltlne cycle 
engi.a.e. curbi.a.u) 

Ceoerac:ors 

Electrical 
Energy 

E..~~moles of End ~ses 

Domestic hot ~acer. 
space he.actng .and c~ol­
lag, cr>o dr,-tng, co~~~ng. 
des.al!n.at•oa, ia~ustrlal 
process heat 

~ater puaplng. ~r.atn 
grinding, cr.ansportacion, 
i.adustrial shaft pover 

Paver for :iotors, 11g~;-
1ag, .aad coccun!caticn 
devices for f.nd~s;rlal, 
agricultural, and domes:!c 
use 
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THE PROGRA""E ANO ITS PHASES 

The identification ana promotion of indus~ria~ 

investment projects for the local production of 

machinery and equipment for the utilization. of 

renewable energies is the object of this programme. 

!t has oeen divided in the following main phases: 

- pre~Jration of substantive aocumentation 

establishment of national teams and beginning of 

the local activity 
consultant's visits to the participating countries 

- final identification of projects 

- preparation of the Italian pnase 
- developing countries delegations' visit to Italy 

PREPARATION OF SUBSTANTIVE DOCU"ENTRTION 

To support the fulfilment of the program unce~ 

consideration, a substantive documentation nas oe~n 

prepared. Such documentation includes the fol~owing 

papers: 

R bacKground paper on the state of tne art in ~~e 

field of the production of machinery and equ!pmen: 

for the utilization or production of new or renewaole 

energies. 
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In the first part of tnis paper, a list af tne 

macninery ano equipment tnat could be taken into 

consiceration for the development of tnis incustriat 

suosector, is provided. 

The second section descrioes 

initiating and successfully 

the process 

aeveloping 

;,.,,,,... . ..,. 
an 

industrialization program 

Information in mainly based 

experiences and studies. 

in this suosector. 

on analysis cf previous 

Rn annotated outline of a Country Paper CCP}, which 

is to ~e prepared Dy the developing countries 

themselves. The scope of this paper is to present to 

possi~le local or foreign investors, a complete 

profil~ of the country itself, appropriate for 

promoting their interest in new projects, 

redeployments, expansions, or renabilitations in tne 

suosector under analysis. 

~ collection of industrial profiles concerning :~e 

manufacture of machinery and equipment for t~e 

utilisation of renewable energies. 

Such profiles give a brief description of the 

manufacture process and information about t"e 

requirements of raw materials, equipment, ~anpower, 

and area necessary for the construction anc operation 

of the plant. 
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:ndustrial investment projec~ questionnaire crrr~). 

The aim of this questionnaire is to eY~edit~ 

consultations be~ween projects soonsor~ in aeveloping 

countries ana potential joint-venture partners, 

financiers, suppliers of technology, etc. in t~e 

industrialized countries. 

Consequently, the purpose of the questionnaire is to: 

- f3cilitate the identification of investment 

opportunities and/or projects: 

- ensure that ~he information proviaed in eac:-; 

investment opportunity or project is as complete 

and accurate as possible. 

Tne above 

countries 

programme. 

documentation was 

interested in 

distributed to 

participating 

several 

to the 

ESTABLISH"ENT OF NATIONAL TEA"S AND THEIR ACTIVITY 

Five aeveloping 

programme, namely: 

- Ethiopia 

- Somatia 

- Sudan 

- T:iailand 

- Zimbabwe 

countries finally joined the 
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!n eacn country a National Team was formed; eac~ :eam 

gener~~~Y i~cluded one expert in renewable energi~s. 

one inaus!;ial economistiinoustrial planner, one 

fi~anci~L ex~ert, preferaDly from local development 

oar.ks. 

Eac!'l national team carried out the fat lowing 

activities: 

- preparation of 3 country paper on the production, 

use, applications and marketing of equipment using 

renewable energy in their country. Tnis oocument 

was intended to : 

facilitate the joint ioentification or generation 

cf opportunities for r.ew investments, 

redeployments, expansions or rehacilitations 

identity bottlenecks, difficulties, etc, faci~g 

existing inoustriat plants in the sel~cted 

subsector in developing countries and nam~eri~g 

further investments. 

identification specific investmen~ 

opportunities/projects (new, expansion or 

rehabilitation projects/, in tne selected 

industrial subsector, for establishment in t~eir 

country, and preparation of the Inaustrial 

Investment Project Questionnaire on each icentifiec 

project 

- drawing up a list of qualified nationals anc 

organizations who have experience and expertise in 

the selected industrial subsector (National 

Roster>. 
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CONSULrANT'S VISIT TO PARTICIPATING COUNTRY 

Eacn co~ntry ~as visited by the UNIDO consultant i~ 

order to : 

- discuss the· crafts of t~e country papers anc 

Industrial Project 

national team and 

Questionnaires 

provide •Juiaance 

wi tl'l each 

and advisory 

services in tne ~~eparatian of final cou~t~y oape~. 

the identific~tion of pro~~cts etc. 

- visit plants, national organizations and othe~ 

institutions invol ed in t~e renewable energies 

subsectar in order to gatner cir~ct information cf 

t he s t a t e a f t n e a r t i n t;· e co u n t r· y and t her e f' o re 

better setect t~~ most appropriate type of 

technologies Italy could offer 
- he~ping in organize, w~en p1ssible, tJgetM~r witn 

the national team, nJtionoL institutio~s. 

industrialists etc, an informal workshop in 

preparation ta a national one ta oe carried out 

later. 
Such informal workshop were actually held in Sudan, 

Somalia and Zimbabwe. 
Curing this informal workshop the fallowing topics 

were discussea: 

- oojectives of the programme and its organization 

- state of tne art of the subsector 

- priorities selection 

- identified projects 

- Identify otner area of interest, not yet identified 

by the National Team 
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The Country visits reports are att~ched i, Qnnexe ~o . 
.., 
4. 

FINAL IDENTIFICATION OF THE PROJECTS 

The following 26 projects were finally identified: 

Country Project N. Description 

ETHIOPIR ETH/001/M/68 Production of 

wino pump:i 

SOMRLIR 

ETH/002/M/86 P~oduction of 

28,000 sq.mt: 

year solar 

panels 

ETH/003/M/88 Production of 

microhydraulic 

turbines 

SOM/001/M/88 ProGuction of 

various items 

including : 

wind pumps/ 

generators 

domestics 

m e t a L s t LW e s 

:....ocaL Sponsor/ 

Notes 

Ioentified oy 

C;1:isul t3!1t and 

endorsed by 

Nat ianal Team 

ENEC, ::lddis 

i:lba::ia 

!centified tly 

:onsultant and 

encorsed by 

National Team 

F'ounary and 

:-iecnanicai. 

workshop, 

:-togadish'J 
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CountrZ' Project N . OescriQtion L'JCal Si;;orsor! 

"'ates 

. biomass Ori-

quetting 

machines 

flat soi.ar 

collectors 

microhyorc 

turoines 

SOM/002!!'1/88 Production of Union of 

kilns for Cooperatives 

charcoal Movemert 

SOM/003/M/88 Production of DOOGGR Co. , 

various items, Mogadisnu 

including: 

wind pumps/ 

generators 

solar refri-

gerators 

photovoltaic 

systems 

SOM/004/M/88 Production of EL-BUR 

stoves, high CoJperatives, 

e~f ici.ency El bur 

SUD RN SU0/001/M/88 Briquetting Nile Rrmor Co. 

plant for bio- Khartoum 

masses at 

Gadjed El Thawra 

SU0/001 bis/ Gasifiers manu- National Energy 

M/88 f acturing Aoministration 
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Prcj~ct N. 

SU0/002/M/88 

SU0/002 bis/ 

.1 / 88 

SU0/003/M/88 

SU0/004/M/88 

SU0/005/M/88 

SU0/006/M/88 

SU0/007/M/88 

Description 

P.~oduct ion of 

wind mills at 

Khartoum north 

Production of 

wind mills at 

K.N. ~lkadaro 

Production of 

biogas genera­

tors (2 units/ 

day, 3C' cu .mt 

each) 

Production of 

flat solar c.ol­

lectors at 

Khartoum north 

Production of 

sol a11 cookers, 

30,000 pcs/year 

L1Jbe oil regene­

ration at Gadeed 

El Tawra 

Ethanol from 

molasses project 

(partially using 

existing brewery 

and distillery 

factor·>' at 

Khartoum Nortn> 

- 20 -

!...aca ~ Sc:;onsor / 

Notes 

Esmag Interna­

tional Khar~oum 

National Energy 

i:ldministration 

Identified by 

National ieam 

Sponsor ni:>t 

availabl~ yet 

H~MFI TRl=lO!NG 

Co., Khartoum 

Hi:;MFI TRP!JING 

Khar~oum 

General Petro­

leum Corporat. 

3lue Nile 

Brewery Factory 
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Count:--y Project N. Description 

SUD/006/M/86 Photovoltaic 

panels assem-

b l in g , 12 KW/ 

month in 

Khartoum Inous­

tl"'ial area 

SU0/009/M/88 Deep cycle bat-

- 21 -

Lcca~ S;1onsor/ 

Notes 

I9N HQYQN LTD. 

sou:iR CIVIS!ON' 

Khartoum 

Local batteries 

teries to be Company, 

used conjunction Khartoum 

with photovoltaic 

systems 

THi:IILi:INO THQ/001/M/88 Proouction of 
wind electric 

generators 

THi:I 002/M/88 Solar energy 

operated air 

conditioning 

systems 

THR 003/M/88 Production of 

micronyaro 

turbines and 

biogas genera-

tors 

USi:I Econ. Dev. 

Co.' BangkOK 

Li:INNl=I RURMCHl=ING 

Chiengmai 

Chiengmai Ind. 

and mining f ac­

tory, Chiengmai 
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Country 

ZIMB~BWE 

TH~/004/M/88 

ZIM/002/M/88 

ZIM/003/1"1/88 

ZIM/004/M/88 

ZIM/005/M/88 

ZIM/005/M/88 

ZIM/007/M/88 

Description 

Proauction of 
equipment for 

biomass trans­
formation : 

gasification 

. charcoal 

briquetting 

Production of 
photovol .. 1ic 

cells, modules 

and complete 

systems 
Production of 

high efficiency 

concentration 
type solar panels 

Production of 

photovoltaic 

modules 

Production 
(improvement) of 

sola1· collectors 

Production of 

briquetting ma­

chines for bio­

masses 

Wood and crop­

was t e gasifiers 

- 22 -

Local Sponsor/ 

Ncte!: 

Project ic:enti­
fieCI by consul­

tant and enaor­

sed by National 

Team 

National Energy 

Research Esta­

blishment, 

!-farare 

Ecological 

designs, 

Masvingo 

~PEX Co. ,Harare 

Solamatic, 

Harare 

~irf Low, Harare 

Nei Cocnrane, 

Harare 
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PREPARATION OF THE ITALIAN PHASE 

The preparation of the Italian pnase was carried out 

on tne basis of the country papers, of the 

characteristics of the identified projects and on the 

information gathered during the visits paid in t~e 

developing countries. 
The following steps nave been done: 

drawing up of a •Long list• of companies active in 

the subsector 
165 companies were therefore identified 

- sending to all 165 companies a letter explaining 

the investment promotion programme 
- 49 companies out of 185 contacted UNICO showing 

interest in receiving additional information on the 

programme 
- the country papers were sent to all 49 companies 

after reading the country papers 35 companies 

confirmed their interest 
- two meetings were the~ organized, one in Rome and 

one in Milan where all interested Compani~s were 

invited. 
~t that meetings tne programme was explainec in 

detail and the documentation on the identified 

projects was distributed. 

Eventually 30 companies decided to participate to tne 

programme and the schedule for plant visits and 

bilateral meetings prepared. 
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THE ITALIAN PHASE 

The delegation of Et~iooia C2 members> (1}. Somalia 

CJ members>. Sudan (2 memoers> and Thailand (3 

members) startea the Italian phase on May 16, 1988. 

There were a number of plants visits and bilateral 

meetings as per •schedute• attached as Rnnexe Ne 4. 

Delegations left to Vienna on June 2. The Zimaacwe 

delegation {t~o members plus two entrepreneurs) plus 

the thira member of the Sudan delegation arrived Rome 

on June 12 and started the Italian phase on June 13. 

They left on June 21. 

R special •short type• schedule has espec!ally 

arranged for them (their failure in participating to 

the Italian phase together with the other delegation 

was beyond this responsibility and willingness). 

Details are provided in the fallowing paragrapns. 

(1) List of delegates is ~rovided as Rnnexe No 3. 
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Visits to olants 

Tne following plants were visited ~Y all delegations 

with tne exception of the Zimbaowe one Cif not 

ctnerwise stated) 

SPI 

SES 

IT~LSOLRR 

ISE~ 

TESSRRI 

large oio-gas plant and factory for 

the production of small steeL 

bio-gas digesters C~> at Ponte San 

Giovanni CPerugia> 

wood Cand crop resiaues> gasifier, 

pilot plant at Rcnciglior.e 

CViterbo). Zimbabwe Delegation also 

photovoltaic cells and moau~es 

factory at Nettuno (Rome> 

wind pumps and elect~ical 

generators, solar panels and a:esel 

generators fueled with gas. Factory 

at Perugia. Zimbabwe Delegatio~ 

also. 

workshop fer the modification of 

diesel engines to operate 

oroducer gas or natural gas. Plant 

at Padua 

Even if specifically excluded by the project, tie 

importdnce of bio-gas was clearly started by all 

national teams and therefore this topic has been taken 

into consideration as well. 
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RTI 

SIDI 
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factory for the proauction of 

p~otovoitaic cells moaules and 

complete systems. Plant at 

Galliera Ver.eta CPaaual. Zimbabwe 

delegation also. 

factory in tile pr~auction of 

mycrohydroturbines at S. Rntonino 

Susa Ciorino> and visit t:; 

vario~s sites •nere units are in 

Delegation of operation, 

Zi:nbabwe, 

Tllailana 

Somalia, Ethiopia, 

factory for tne production of 

solar cookers, solar ariers ana 

systems for a building ~eating at 

CocQuio Trevisago Cvarese>. 

Delegations of Sudan, Somalia, 

Zimbabwe 

factory at Bologna for the 

production of wind pumps and wina 

electric generators. Delegations 

of Etniopia, Somalia and Suaan. 

factory for the production of low 

cost solar water heating systems 

at Cesena. Delegations of 

Ethiopia, Somalia, Sudan. 

co-generation 
energy using 

of electrical 

bio-gas from urban 

se~ages treatment. ?arma. 
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~oilers using rice husKs as fuet 

and rice husks gasifiers in 

operation at 

Milan. 

tneir piant 

Thailand delegation only. 

in 

solar panels factory at ~estre 

cvenise>. Zimbabwe and Suaan 

c:e l ega ti ans. 

Last but not least all delegations visited the 

renewable energies 

Italian National 

testing station of ENER, 
Rgency for Nuclear 

renewable/alternative energies. This visit ~as 

peculiar interest to most of participants due to 

fact the majority of the participating countries 

in need of such a testing ~tation. 

the 
a:id 

of 

the 
are 

These visits, beside their obvious ~~oortance for the 

subsequent bilateral meetings, were also signi~~:ant 

to get the participants acquainted with the kind cf 

Technology in this subsector available in Italy. 

Rll delegations expressed their appreciation for the 

level of technology and most of then have been deemec 

appropriate for transfer to t~~ participating 

countries. 

Bilateral •eetings and relevant results 

Nearly all Italian companies participating to t~e 

programme had at least one bilateral meeting with 

visiting delegations. 
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2.6.2.1 Bilateral •eetings list 

COl'IPRNY 

1 SES 

2 CRRBOLISI 

PRODUCTS 

bio•ass 

gasification 

charcoal 

3 ENERGETICR microhydro 

MERIOIO- turbines 

NRLE 

4.EUROKELLER solar col­

lectors 

5 ISER wind pumps/ 

generators 

and concen-

trating type 

solar systems 
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OELEGRTIONS LETTER OF 

MET 

Somalia 

Ethiopia 

Sudan 

Thailand 

Zimbaowe 

Thailand 

Zimbabwe 

Som3lia 

Sudan 

Thailand 

Ethiopia 

Ethiopia 

Sudan 

Thailand 

Somalia 

Sudan 

Ethiopia 

Somalia 

Zimbabwe 

INTENT 

SIGNE:J OR 

PRELIMINRRY 

COOPERi::TION 

RGREEMENT 

x 

x 

x 

x 

x 

x 

x 

x 
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---------------------------------
6 SEI 

7 RPR 

photovoltaic 

systems 

biomass 

gasification 
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OELEGRTIONS LETTER OF 

MET INTENT 

SIGNED OR 

PRELIMINARY 

COOPERATION 

~GREEMENT 

--------------------
Somalia x 

Sudan x 

Thailand 

6 SRS energy saving Somalia x 

9 IOR PCF 

10 TESSRRI 

11 HEL!OS 

soi.ar col­

lectors 

gasifiers 

photovoltaic 

TECHNOLOGY systems 

Ettiiopia 

Somalia 

Sudan 

Zimbabwe 

Ethiopia 

Somalia 

Sudan 

Thailand 

Zimbabwe 

Ethiopia 

Somalia 

Sudan 

Thailand 

Zimbabwe 

x 

x 

l 
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DELEGRTIONS LETTER OF 

MET INTENT 

SIGNED OR 

PRELIMIN~RY 

COOPERIJT!ON 

~GREE ME NT 

I 
I 

~----~----------------------------------------------~-------
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12 IREM microhyaro 

systems 

13 TECNIMO~T ethanol 

plants 

14 ENERGO 

PROJECT 

15 RIVR 

Cl=ILZONI 

16 RTI 

17 SUNLIFE 

solar cookers/ 

solar COL-

lectors 

briquetting 

technology 

wind pumps/ 

generators 

solar col­

lectors 

solar col­

lec~ors 

Etniopia )C 

Thailana 

Somalia x 

Zimbabwe 

Sudan 

Sudan x 

Somalia x 

Zimbabwe 

Somalia x 

Sudan 

Somalia x 

Ethiopia :.< 

Somalia x 

Ethiopia 

Sudan 

Thai lane 

Zimoaowe 
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OELEGRTIONS LETTER OF 

MET INTENT 

SIGNED OR 

PRELIMINRRY 

COOPERRTION 

RGREEMENT 

---------------------------------------------------------------
16 ORGR batteries for Suda~ 

photovoltaic 

systems 

19 TERMOSO- solar techno- Sudan 

20 

21 

22 

23 

LRRE ITR- logy Thailand 

LIRNR 

SOM micro-

hydraulic 

systems 

RI ELLO solar col-

lee tors 

GTS solar col-

lectors,solar 

energy wind 

pumps and 

generators 

SRLMINI wind pumps 

and genera-

tors 

Ethiopia 

somalia 

Ethiopia 

Somalia 

Thailand 

Thailand 

Ethiopia 

Somalia 

Somalia 

Thailand 

Ethiopia 

Thailand 

Ethiopia 

Somalia 

Zimoaowe 

x 

Cgentleman 

agreement> 

x 

x 

x to De 

x confirmed 

Cgentleman 

agreement> 
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LETTER OF 

INTENT 

SIGNED OR 

PRE:...IMINRRY 

COOPERRTION 

RGREEMENT 

I 
I 
I 
I 

-----------------------------------------------------~---------
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24 GRRIBOLOI rice nusks Ttlailand 

gasification 

and 

combustion 

25 CESEN various Somalia x 

Thailand 

Ethiopia 

Sudan 

26 FINEXPORT biogas CSPI) Sudan x 

27 CONSITO ethanol Sudan x 

28 SIDI biogas 

29 ITRLSOLRR photovoltaic 

system 

30 COSTR briquetting 

plant visit by 

all delegations 

Zimbabwe 

Rf ter the return of the team to Zimbabwe a number of 

local private companies have expre5sed the interest 

in discussing joint-ventures agreements, with: 

SES : biomass gasification 

COSTR : briquetting of biomas3es 

CRRBOLISI : charcoal production 
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Notes on the results of the bilateral •eetings 

- Ethiopia had presented 3 projects and has found 

potential Italian partners for joint venture for 

all three. In addition the Ethiopian de~egation 

signed a letter of intent with an other company in 

the field of biomass gasification (project 

p~eviously not identified}. 

In the field of wind pumps/generators twc Italian 

companies have been selected due to the different 

type of product offered. The Ethiopian delegation 

carefully analysed the type of product offered by 

Italian companies and selected very appropriate 

technologies. 

- Somalia has signed Letter of intent with several 

Italian potential partners. The agreements cover 

all the projects presented with the exception of 

the production of kilns for charcoal CSOM/002/M/88} 

and the production of stoves CSOM/004/M/68}. It ~as 

to be pointec out that the two major projects are 

in fact multipurpose and foresee the production of 

several equipment for which different technologies 

Cand therefore different partners> are requir~d. 

The fact that 011e member of the Somali ceLegation 

was also manager of the most important public 

company involved in this kind of projects 

increased, of course, the effectiveness of the 

bilater'L meetings. 
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!n aadition the Somali aelegation haa authority to 

sign on behalf of the various private ai10 public 

companies participating t~ the programme and that 

•as additional advantage. 

It has to be noted, anyway, t~at the Somali 

delegation did not make a real selection of the 

potentia~ Italian partners, leaving that to a 

subseqwent phase. 

R very comprehensive and organic proposal for the 

development of the production of wind pumps in 

Somalia has been ma~e by an Italian Company, 

also advantage from the traditional 

taking 

good 

relation.ship between Italy and Somalia and 

consistent possibility of obtaining funds 

the 

from 

bilateral cooperation. 

- For tne same reason an other l~tter of intent nas 

been signed for tne preparation of a master ~Lan 

for the energy sector in Somalia, as well as t~e 

establishment of a renewable energy testing and 

training station. 

nccording to the Italian company sponsoring the 

project ~Jelonging to the public sector) the funds 

are alreao1 available and therefore pr~Ject could 

be start soon. 

- Sudan presented 10 projects Cplus one for the 

prnduction of batteries to be used in conjunction 

with solar photovoltaic systems, added during the 

Italian phase>. Potential partners Cletter of 
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i~tent or gentlem3n agreement> have been found for 

all projects but 3 Cgasifiers, oil regeneration 

plant and Ethanol from molasses; for the Latter a 

gentleman agreement has been found with an 

engineering company but the feasibility of the 

prcject, i.e. the transformation of an existing 

brewery, seems doubtful). 

The te~m was very active in spite of t~e fact that 

the most experienced member had not the pJssibility 

to participate Che came later together with the 

Zimbaowe delegation>. 

The team members had not the power to si;n letter 

of intent but they have reached a number of 

gentleman agreements with Italian companies on the 

ground that information will be passed on to the 

local sponsor once back to Sudan and he will then 

exchange Letters of intent with tne so identifi~d 

Italian potential partner. 

Thailand delegation too had not authority to 

any agreement with Italidn companies. Due to 

fact that most of Thai companies active in 

subsector are privately owned, the delegation 

reach 

the 

the 

did 

only a •scouting" work, trying to identify whicn 

kind of technologies/products could be of interest 

to the Thai subsector. From this point of view tie 

mission has been fruitful because a number of areas 

for future cooperation has been i1entified, 

particularly in the field of photovoltaic systems 

for water pumping and steel bio-digesters 'or 

bio-gas. The Thai delegation will disseminate t~e 
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information gathered during the Italian phase as 

well as the several offers of cooperation Cjci~t 

ventures etc> received from Italian companies to 

the Thai subsector. 

- Zimbabwe delegation (Ministry of Energy) incluoed 

two entrepreneurs too. Inaustry active in the 

subsector is privately owned and therefore the 

mission of tne energy ministry team was to assess 

the types of technology available, ta iaentify 

potential partners for the. 6 projects promoted as 

well as to gather information to be then 

disseminat~d among industries. 

This exercise was successful for all promoted 

projects and as soon as the team is back to 

Zimbabwe the local promoters will contact selected 

Italian industries to study cooperation terms. 

In addition the Zimbabwe delegation was extremely 

interested by some models of wind pumps/generators 

and microhydroturbines and is considering the 

poss.bility of asking Zimbabwean industries to 

inv~stigate in possible Local production. 

Last but not least the two entrepreneurs had 

several contacts with Italian manufactures of 

prodYction equipment and a numb-;,' of formal 

quotations have been requested that will 

turn out into purchase orders. Rll these 

are needed for the production/testing 

related machinery. 

probably 

equipment 

of energy 
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THE VIENNA PHASE 

The national teams from tne participating deveLopi~g 

countries attended the Vienna phase of tne programme 

which was devoted to activities for fallowing-up the 

results of the previous phases of the programme and 

specifically to: 

- discuss with concerned UNIOO suostantive branches 

problems faced by the participating industrialists 

in each developing country and ways and means of 

solving these problems including the preliminary 

formulation of technical assistance projects and 

programme lending needs identified; 

- provide follow-up assistance to projects sponsors 
in promoting their projects through UNIOO/IIO 

network or Investment Promotion Services and the 
Industrial Promotion Information system CINPRIS), 

and assist in contacts with financing institutions 

to secure required financing for specific projects 

as well as for "programme lending• needs; 

- evaluate the Vienna phase of the programme as well 

as tne entire programme. 
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PROPOSED FOLLOW-UP AND ITS FINANCING 

FOLLOW-UP 

The Italian phase has given tne ~ossibility :J 
Italian industry and national teams to carry out a 

comparative analysis of needs and products/services 

that can be offered a~d the decision to go anead with 

the majority o; projects has Deen taken. It has to oe 

noticed that only in few cases direct can~acts 

between prom~ters/industrialists were possible and 

tnerefo~e the following foltow-up steps are aeemed 

necessary: 

- visit of Italian industrialists to some of t~e 

participating developing countries where suosector 

industries are mainly privately owned in order tJ : 

get acquainted witn the country, its indus,ry, 

infrastructures, procedures, financial cl:ma~e. 

market etc. 
. identity area of cooperation with lo.:at 

. 

agencies/institutions operating in tt1e field of 

renewable energies. 
provide technical information on the 

products/technologies offered to a Large number 
of potential local sponsors Calready identifiec 

by national teams) 

contact Local sponsors/potential partners and 

start nego~iations with them. 

agree upon the terms of reference for the 

pre-investment studies to be carried out and on 

the type of cooperation envisage~. 
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- preparation of the pre-investment studies. These 

could be carried out in cooperation by the t•O 

parties, with the assistance, just in case, of a 

specialized consulting company. 

The study must be carried out for all projects 

being the information provided by promoters in the 

participating developing countries not enough to 

fully evaluate their techno-economic feasibili:y. 

- i~plementation stage 

- subsector strenghtening; it could be obtained by: 

. establishing/strenghtening of renewable energies 

research or testing centers in all participating 

developing countries (Somalia and Zimbabwe nave 

already presented relevant documentatior. to the 

Italian bilateral cooperation> 
. organizing training programmes for 

scientists/engineers in the design anj 

application of renewable energies equipment 

study-tours. 

FINANCING 

Financing and co-financing is needed for most of ~he 

projects and this is due, in part, to the small size 

of many companies operating in this subsector. In 

spite of tneir size, anyway, most of them expressed 

their interest in joint-ventures but, again the 

majority, would like to have some financial back-up, 
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at least until a final decision is taken. T~e probLem 

of financing/co-financing can therefore be anaLysec 

separately as follows: 

- visits to participating developing countries : many 

companies are ready to visit the countries on their 

own expenses. Rn effective way to coordinate their 

activities and reduce the costs would be, any~ay, 

the organization of collective visits. 

pre-investment studies: in case the typical 

co-financing scheme of COI/ICE is adopted, the 

source of financing for the pre-investment studies 

would be as follows: Cassuming 20\ the local cost). 

20\ promoter in developing countries 

40\ UNIOO and/or Itaiian ~ilateraL 

cooperation 

!C:E/COI 

and/or 

40\ Italian promoter 

!CE ar.dfor 

project implementation : need for financing varies 

from project to project and from count~y to 

country. Generally speaking all promoters in the 

participating developing countries will provide 

local currency financing (equity, funds from 

development banks etc> while foreign component can 

be tentatively originated, as shown in the 

following table: 
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Countr:!i! EthiOQia So•alia Sudan Thailand Zimbabv~ 

ite• 

- equity, foreign 
D part 

I 1 - D 

- know how/engi- e • !:! ofe neering 
,_, 

- equip11ent/•a- D 0 f).f~ 6. ~10 
chinery 

- co•ponents/ 0 0 0 ~ 0 parts 

- training/tech- • • • • • nical assistance 

/J,.: co1111ercial loans; D ; soft Loan (Italian bilateral 

co.>; • : grant; Q : commodity aid. 

In addition other source of funds could be the world Bank and 

the Regional Development Banks. 
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CONSIDERATIONS ON THE PROGRA""E 

The comments of all national teams •ere LarJe.y 

positive on the results of the programme. 

Rnyway, a number of defects/constraints have ~ee~ 

identified and could oe taken into consideration to 

improve next indust~ial investment ~remotion 

programmes. Some few of these points are listed he~e 

~el ow: 

- the questionnaire for project descri~~ion that was 

prepared for this progra~me was too complicated ano 

could have been filled only if a feasibility study 

would have been available; and tnat was not the 

case; therefore the standard UNIOO questionnaire 

has been used for most of tne projects. 

- the time allowed to the consultant to pay the visit 

to the participating country, one week, may ~e not 

enough, taking into consideration tnat in some 

cases identification of projects must be discussed 

in detail with national team; 
- the system of information dissemination ir. 

countries wnere the private sector is predominan: 

should be improved and tne national team should 

also include a representative of Local industriaL 

association/federation. 
The dissemination of information snould be done in 

two di~ferent p~ases, namely: 

during the iaentification of tne projects and of 

Local promote!'"s 
after tne visit to the industrialized countries, 

in order to disseminate the information gatnerect. 
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Dissemination ouring the ~irst phase cou~d oe ccr.e oy 

uNIOO by organizing a number of workshops in which 

the programme is comprehensivetv introduced. 

industrialists, Finance Institutions and ~a~ior.aL 

agencies snould attend. 

Rs far as the second phase is concerned, !CE, an 

Italian irade Institute, could assist in organizing 

travel, car.tacts far !~alian entrepreneurs, a numb:r 

of •round-tables• and/or Lectures to oetter 

dissemirate the information on the prooosed 

technologies, identify other interested partners etc. 

Rlso the air and hotels fares would be more 

convenient. 

- preparation of pre-investment studies: co-financing 

is generally required, in the sense that Italian 

companies are of course not expecting a prof it out 

of this pnase out they would like to nave 

reimoursed at least major expenses Ctrav~L. 

external consultant if needec etc). 

Major sources for financing/co-financing coulC oe 

UNIOO 
the center for industrial development CO!, an 

agency of EurJpean Commur.ities that has a specia~ 

agreement with ICE for pre-investment s~ucies 

co-financing 
Italian bilateral cooperation through the OGCS of 

the Ministry of foreign affairs 
- the presence of some promoters from participating 

developing countries dur~ng tne visit to tne 
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s~onsor inaustriaLi~ec co~ntry 'JOU ... ~ :le 

effective and is hig~Ll recommended 

fu~ure programmes should also 

p~avisions to o!"'ganize visits of 

inaustries to partici~ating develo~ing ~~unt~i~s Jy 

offering co-financi~g of transportati~n exoenses. 

Tnese trips could oe organized immediateL1 a;~e~ 

~he end of t~e •vienna Phase~ and wou:d permit to 

go aneac in ex~lorin~ cooperation ~assi3i~::i~: 

witni~ short period. 
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T~K~N INTO CONSIOERQT!O~ 

FOR THE UTILIZHTION OR 

PROOCCTION OF NE~ OR RENEWA6L~ 

ENERGY FROM SOL~R, 8IOM~S5 

CEXCLUOING 9!0GQS) QNO MICRO-HYCRO 

SOURCES 

'~~~~~~-----------
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A N N E X E 1 

LOUIP"ENT ANO "RCHINERY TAKEN INTO CONSIDERATION 

The list of the suggested equi~ment anc mac~inery 

deemed appropriate for production by incustry in 

developing countries inctuces: 

flat plate solar collectors 

. solar dryers 

solar cookers 

photovoltaic systems 

hydraulic turbines 

wind motors 

equipment for biomass conversion 

FLAT PLATE SOLAR COLLECTORS 

Water heating by fla: plate collectors is the solar 

technology most ready - technically, economically anc 

commercially - for wide spread applications, even 

its diffusion in many cases is made difficult by 

high fixed investment cost. 

• r ... ' 

Final water temperatures can ce in tne range of ~5 to 

ao-100°c. Efficiency is as high as o.s-0.6; t0is 

means that the availaole energy in tropical regions 

can be as high 2700 to 3500 Kcal/d.m 2 for at Least 

250 d/y. 
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The flat plate solar collectors fine utilization ir. 

the following fields: 

- domestic uses 

agro industry and food processing 

- textile industry 

- social and sanitary facilities 

SOLAR DRYERS 

The solar dryers utilize the same energy source 3S 

the traditional technique, that normally consists in 

exposing t~e products to ~e dried directly to the 

solar radiation. 

New solar dryers offer the following advantages in 

comparison with the traditional technique: , 

- decrease of the losses due to tne contamination of 

the product (bacteria, mildews, ir.sects); 

- improvement of tne hygienic cnaracteristics of t~e 

dried product. 

In any case, the solar dryers are or.Ly suitable foi 

treating a limited amount of product3 due to the very 

high energy oemand; their typical application is in 

family owned farms in rural areas. 
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SOLAR COOKERS 

Under their name all those cooking systems t,at 

u:ilize solar radiation as an energy source are 
classified. 

The main types of solar cookers are three: the ~ox 

type, the sun basket type and the solar steam cooker. 

Bex type cooker: it consists of a well i~sulated box 
witn a narrow window, through wnich the solar 
radia:ion can er.ter inside, where the Kettle is 

placed. 

The neat losses outsice this box are ver1 Low; so t~e 

internal temperature increases steadily. T~e 

efficiency of these systems is very high, more tnan 

50\; the amount of food to be cooked can be up to 4 

Kg a~d the Length of time required is in t:ie range of 

3 to 4 hours. T~e ~ost of this ty~e of cooker is very 

low, so its use is convenient even wnere tne cost of 

fir~wood is low. 

Sun basket ype cooker: the operating principle of 

this type of cooker is the same as tnat of t~P 

concentrating solar 

system the kettle 

collectors; so 

is located in 

in t:iis cooking 

the focus of a 

parabolic mirror. This system utilizes only direct 

radiation; as a consequence, only in t~ese regions 

having more than 250 days/y without fog or clouds 

tnis system can be conveniently us~d; furthermore, 

since the cost of this syste~ is rather high, it can 

be convenient only where the cost of fuel 

included) is high. 
Cf irewood 
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Solar steam 

parts: a 

cooker: this 

certain numoer 

system is made-up of 

of concentrating 

- .. -

t 'JO 

soLar 

collectors and a kettle with a double wall. ~n 

element of a heater exchanger t~rough whici ..,ate~ 

flows and is heated is put in th~ collector's focus; 

after the last collector the water is converted to 

steam dnd, as sue~. it condenses in tne cavity of the 

kettle, thus transferring heat to the food inside; 

then tne condensate is pumped again to an t~rough t~e 

collectors. T~e advantage of t~:s system, camoared 

top the other two, consists in the possibility of 

cooking inside the nouse; but it is rather costly and 

then very seldom economically justified, except when 

it is also possible to use the steam ~or indust~iaL 

uses. 

The main application of all these systems is the 

cooking of food in rural areas especially where they 

can substitute firewood with a consequent 

contribution to deforestation problems solutions. 

The steam systems can also be used for sterili:i,g 

surgical instruments and bed-Linen in nospitaLs in 

rural regions. 

PHOTOVOLTRIC SYSTEM 

Photovoltaic solar cells conver! sunlight into 

electricity. They contain no moving parts, produce no 

noise and pollution, and require little mair.tenance. 
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~ typical assembly of solar cells prcduces acout 10 

watts of electricity per square foot of area on a 
sunny day, at noon. 

~ctual mass produced solar cells have a conversion 

efficiency of 10 to 13\ in sunlight. 

The basic element for the photovoltaic generation is 

the Silicon cell. This ..:ell, after proper treatment, 
is assemoled in such a way ta compose t~e 

photovoltaic module. 

The module is therefore the core of the photovoltai: 

electricity generating system that requires two other 

components: the control panel a~d the storage 
battery. 

Many applications of photovoltaic systems are: 

- lighting Ci~ conjunction with low power Lamps) 

- water pumping 

- feeding radios, refrigerators {better if modifiec 

to need low power> etc 

installations in remote areas; meteorological 
stations, signal systems for railways or airports, 

telecommunications, systems etc. 

The passive use of photovoltaic systems nas been 

hampered by the high cost of the cells but, as a 

matter of fact, this cost is continuously decreasing 

and the systems are now competitive in several cases 

when other sources of energy are not available. 
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HYDRAULIC TURBINES 

Hydropower is generally considered a major option for 

enerqy production in oeveloping countries. 

The results of the studies worked out by the ~orld 

Energy Conference in 1974 show the hydropower 

developed so far ~as around 17~ of the potential 

considered reasonably devetopable; the largest par~ 

of this power potential is reported to be locatec in 

~frica, ~sia and South Rmerica. 

However there are limitations, both technical and 

economic for further development. In most cases, 

also, it ~ecomes necessary to coordinale hydropower 

development with the development of the water 

resources for other purposes such as irrigation, 

water supply for domestic and industrial use, flood 

control and navigation. 

In any case, hydropower technology is •.1e L l 

established and proven; sources are easier t~ 

identify than for other types of energy; the life 

cycle (typically 30 or 40 years) is longer than, 

e.g.' fer a diesel plant ( 10 or 15 years). 

So, the opportunity to emphasize the importance or 

improvement in the development of the exploitation cf 

such energy, which is perfectly renewaole, non 

polluting and a real means to achieve a much broade~ 

goal, which is the integrated rural development, is 

obvious. 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Fig. 1 

a) DJ 

iip 
Engineering Civil Works Electro-mechanic worlcs 

Investment cost comparison between a mini hydro;iower 

pla,nt and a large plant 

Source: Hydroart 
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Projects can ~e large scale for big energy anj 

related industrial development, or small scat~ for 

rural and decentralized industrial applicaticns; 

small ~nits offer ample opportunity for 

construction and management 

history of electrification 

countries, small machines 

and according to t,e 

in many industrialized 

seem to be the most 

interesting ones for the oevelopment of industriat 

regions in a developing country even if thei~ 

utilization is geographically limited ta suitable 

sites, along rivers and other sources of flowing 

water: in fact their installation can be Less 

expensive than an electric network, due to tne Low 

density power demand in rural regions; construction 

technology can be simple; construction material can 

be easily selected among the mare common ones; 

installation does not reQuire complex studies and 

difficult work and repairs are easy and not cost~y. 

(ref. fig. n. 

Qnyway, power outputs can be available from less t~an 

one kilowatt to many megawatts. 

Efficiency: very high for large turbines, Quite tower 

but acceptable for the smallest types, the objective 

being to achieve the most effec•ive rather than t~e 

most efficient generating plant. 

The annual load factor is Largely dependent on t~e 

variations of the river flow-rates; but witn smaLL 

machines, very often exploiting only a part of the 

availaole flow rate, it can be high enough. 

Rverage cost of produced power: 5 to 10 us cl~•h. 
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6. WINOMOTORS C•ECS) 

Hpart from firewood comoustior., wind is tne elces: 

renewa~~e source useo in t~e worlc especiaL:y for wa~e~ 

pumping and wheat milting. 

Tropical areas in general nave comparatively low ave1age 

wind velocity, while some tropical areas suffer perioaic 

extremely high wind velocities. {Fig. 2) 

Temperate areas in general have reasonable average wind 

velocities and certain locations are very suitacle for 

the production of energy. 

R WECS (Wind energy conversion system> can be of many 

different designs and sizes C~ig. 3}. 

Some types are particularly ~itted for winds of low 

average speed Cabout 6 mis) ano are normally used to 

drive pumps directly coupled to t:ie wind motors; w~cs o' 

tnis type are normally called wind pumps. 

ot:ier types are suitable only for winds of high speed fQ 'w 
up t ::l .,.., mis> and are normal~y used for electricity .... 
production; WECS of this t·,..pe are t:ius norma LL y cal~ea 

wind generators. 

Therefore the selection of a WECS Cmecnanical driving o~ 

electricity •!ind speed is largely dependent :in the local 

electricity proauction). Wind generators can operat~ 

interconnected witn an existing electric net.ark or :an 

stand alone with or without energy storage; it can ~un 

couple1 to a diesel generator or a hydroelectric power 

plant to save conventional fue~s or water; it can 

operate night and day. 



Key 

owu sooo kWhr"w 

37S~SOOO kWh/kW 

2l5~37SO kWh/kW 

7S~2:SO kWhilr.W 

Under 1SO kWh/k~ 

- 10 -

F~~.2 AvaiJabiliry of wind energy (annual specific ourpul of windmills r:ared at 2S mph). (Counesy of W."'101 
/DOE.) ( RH. t O} 

L_~~~~~~~~~~~~~~~--------------------------------------........... . 
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Fig. 3 ( Jpcr.aring .:h:ar.actcr~io u( m:afl•r mcur ry~"" (REF. t O) 
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The Load factor wit~ vary between 20 anc 40 percent for 

nor-ma~ mac:iines. 

rn the smalt scate range an overall efficiency, from 

wind to final output, in the 30-40 percent range can oe 

ac!'lieved. 

7. BIO"ASSES CONVERSION 

Wood and biomasses are perfectly renewabLe energy, 

available in large amounts (tropical forests are 

reported to cover an area equal to 15\ of the tota~ 

world surface); wooo is largely used as firewood 

especially for domestic cooking and heating; but the 

quantity used in any country appears ta vary 

significantly over a period as a function of governments 

di~ectives, ~ant of preserving forests, environmental 

considerations and t~e cost and storing/distribut:on 

problems of conventional fuels in rural areas; even ; r ... 
reliable statistics are not available, there is no doubt 

about its usefulness as an energy source but there are 

doubts about the efficiency of its exploitation. 

In addition to wooo, there are large amounts of wastes 

or by-products <originating from wood working, 

agricultural and, sometimes, domestic garbage> which are 

an important reserve of energy and whose utilization as 

fuel is a "whole profit•, being something of no ot~er 

value and often a s~urce of possible pollution. 

Typical examples of such by-products are listed below: 

- rice husk, coffee shell, grass cutting, saw dust, 
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bagasse, cotton waste; 

- peanut shetL, walnut snell, cabbage-palm shelL, 

babassu she~l, fruit pits, ex~austec oarks f~om 

tanning extraction; 

- chipped wood, shell and floss coconut, trimmings, peat 

Woad and such wastes can be efficientcy utilized in 

tnree main ways depending an the specific requirement of 
energy users, t~at is: 

. direct combustion 

gasification 

carbonization 

The average value of tne heat output CLHV) from the 

direct combustion of 1 Kg of such fuels, with 

moisture and 5\ ash, can be estimated at about 

10\ 

3900 

Kcal. This calorific value is Largely depencent on 

moistu~e content which can reach 60~; so, wne~ever 

possible, it is convenient to dry the waste Oe!o~e 

incineration. 

Direct combustion is mainly suitable for materials of 

very small size as those listed above in t~e first 

group. Hot product~ of combustion can be used as arying 

means or for production jf hot water or steam, for 

technological use as wett as for the power production. 

If electricity is the only required production, 

gasification is probably the most suitable method, 

especially for small or mediu~ power demands: tne 

produced gas, after washing, is fed directly to a diesel 

generator; the wood consumption can be estimated in the 
range of 1.2 to 1.3 kg/kwh. 
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~itn t~~ carooni~ation process, from 1 kg of fuet, in a 

vertical retort, the fallowing products can be ob~aineo 

( 1) 

- charcoal (LHV = 7300 ~cal/kg) 0.150 ta 0.400 kg/kg 

- tar 0.050 ta 0. 150 kg/kg 

- pyroligneous acid 0.200 to 0.40C kg/kg 

- f 1.:e l gas (LHV = 2500 kcal/kg) 0.140 to 0.350 kg/kg 

The carbonization system can be a solution far proaucing 

at tne same time charcoal, gas and tar. 

C~arcoal has aoplications in tne metallurgical process 

or as an easily handled fuel for many domestic uses; gas 

can be burnt and pyroligneous acid and ~ar processed for 

separating very useful chemicals: solvents, acetic acid, 

turpentine, creosote and lobe oils. 

Charcoal itself can be further treated to ob~ai:i 

activated carbon, a well known auxiliary for the food or 

chemical industry. 

(1) not taking into accoun~ the fuel required for t~e 

carbonization process. 
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COUNTRY VISITS ~EPORTS 
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INOENTIFICATION ANO PRODUCTION OF INDUSTRIAL INVESTnENT 
PROJECTS FOR THE LOCAL PRODUCTION IN DEVELOPING COUNTRIES 

OF nACHINERY ANO EOUIP"ENT FOR THE UTILIZATION OR 
PRODUCTION OF NEW OR RENEWABGLE ENERGY FRO" SOLAR, BIO"ASS 

CEXCLUOIN6 BIOGAS> ANO "ICROHYDRORESOURCES 

UNIOD PROJECT US/GLD/81/109 
REPORT ON THE CONSULTANT'S "ISSIDN TO ETHIOPIA 

0. FORWARD 

The Consultant arrived in Addis Ababa on November 27, 
1987 and started the work with the Ethiopian National 
Team on the sa•e day. During the stay the Consultant and 
the National Team had the opportunity to review the state 
of the develop•ent of research and production in the 
subsector by visiting a number of institutions and 
industries that may be involved in the development of the 
sector, including: 

- Agricultural & Industrial Development Bank 
- Maru Tefera General Metal Works 
- Tana Private Limited Company 
- General Metal crafts and foundry works 
- Research Center of the Ethiopian Water Works 

Construction Authority. 

Rs a conclusion of this stage of the work, the National 
Team, instead of organizing a •workshop•, due to some 
practical difficulties, will pay a visit to all the 
manufacturers with potential capacities in the sector in 
order: 

- to discuss with them the f inat issue of the Country 
Report; 

- to prepare projects ideas, with the help of the 
industrial profiles annexed to the •Baldo Report•, to 
be presented at the Italian phase of the project; 
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1. PRIORITIES 

The following priorities have been identified by the 
National Team: 

- solar energy 
- wind energy 
- hydraulic energy 

2. BACKGROUND INFORnATION 

2.1 PRESENT PRODUCTION ~NIT nARKET 

Equipment for the utilization of renewable energies are 
not yet manufactured in the Country; anyway the capacity 
and the machinery of many of the existing workshop are 
perfectly fitted for a profitable activity in this field, 
pointed that they acquire the proper technology. 

2.2 SOLAR ENERGY 

Many utilization in this sector have been already 
identified and quantified: water heating for 
technological uses as well as for social institutions 
<schools, hospitals, hotels etc.) and domestic uses can 
absorb the production of about 100 m2 /d of solar 
collectors. 
Even in the field of solar dryers the possibilities of 
utilization seem very promising. 

2.3 WINO ENERGY 

Wind speed, even low, is enough for low - medium size 
pumping systems which are needed in a pressing way in the 
rural areas. 

The research centre created for this purpose by the water 
works Construction Authority has already designed, 
constructed and installed, in addition to 60 hand pumps 
for shallow wells and ' for deep wells, & wind u"its 
which are working satisfactorily. 

2.4 HYDRAULIC ENERGY 

R study relevant to the possible locations of 
micro-turbines is in preparation by the Eth. National 
Energy Country. The need of turbines especially of the 
Mitchel-Banki type for driving floor mills is considered 
very high. Rn estimation of the possible market will be 
tentatively carried out. 
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3. OTHER ACTIVITIES 

The draft of the Country Paper has been discussed 
details; the final issue, after the comments by 
manufacturers, will be likely issued within the end 
December, 1987. 

in 
the 

of 
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INOENTIFICATION ANO PRODUCTION OF INDUSTRIAL INVEST"ENT 
PROJECTS FOR THE LOCAL PRODUCTION IN DEVELOPING COUNTRIES 

OF "ACHINERY ANO EQUIP"ENT FOR THE UTILIZATION OR 
PRODUCTION OF NE• OR RENE•ABGLE ENERGY FRO" SOLAR, BIO"ASS 

(EXCLUDING BIOGAS> AND "ICROHYORORESOURCES 

UNIOO PROJECT US/GL0/81/109 
REPORT ON THE CONSULTANT'S "ISSION TO SO"ALIA 

The consultant arrived Mogadishu ~n November 15, 1987 and left 
on Nove11ber 23. 
We had the opportunity to work the whole week with the National 
Team, meet Govern11ental Officiers, visit plants and to attend 
to a mini-workshop. 

1. PERSONS "ET 

1.1 NATIONAL TEA" 

1.2 

- Mohamed Ali Oahir, Director of the National Foundry and 
Chairman of the Technical Committee for Energy. 

- Musa Ahmed nusa, Director of Planning, Ministry of 
Industry. 

- Said Firdhis, economist, Dharoor Consultants Co. 

GOVERN"ENT OFFICIERS 

- H.E. Mohamed Sheik Osman, ninister of Finance 

- H.E. Hussein Abdulla Alasow, Minister of Industry 

- Mohamed Nour Alyn, Vice Minister of Industry 

- Osman Jama Ali, Chairman of the National Political 
Committee for Energy. 

- Abbas Yassi•, Oirecto General of Budget 

- Ali Hassan, Director General 9f Cooperation, Ministry 
of Foreign Affairs. 

I 

- Or. Omar Elsi, Permanent ~ecretary, Ministry of 
Industry. 

- Hussein El Rbe, Permanent .3ecretary, Ministry of 
Pla:ining. 

- Said Hamed Yous~ef, 
Development Bank. 

Director Gener ... l , Somali 
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1.3 U.N. SYSTE" 

- M. Ristic, UNOP Res. Rep. 

- 8. Locke, UNOP Deputy Res. Rep. 

- Dick Van Duijin. UNIDO consultant to the NFMW 

1.4 OTHER ORGANIZATIONS 

- Mohamed Ibrahim Egal, President of the Chamber of 
Commerce. 

- Oagga Co. General Manager 

- R. Incarnato, Italian Embassy 
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2. 

2.1 

2.2 

2.3 

2." 

COUNTRY PAPER 

The Country Paper has been reviewed with the National 
Team and a number of changes, mainly in the number, 
structure and type of projects to be presented has been 
agreed upon. 
In particular the following comments have been done by 
the consultant and fully endorsed by National Team. 

Add paragraph with data on wind speed in the different 
areas of the Country, solar radiation etc. Information on 
previously installed equipment Cwind, solar etc> and 
t~eir performances would also be of benefit for a 
comprehensive understanding of the present situation. 

Add paragraph vith statements on the kind of applications 
for which renewable energies equipment are needed and 
selected and identified priorities: i.e. cooking, water 
pumping, electricity generation, refrigeration, crop 
drying etc. 

The present situation suggests that a •Renewable Energy 
Research Station• be created with the help of 
Governmental Agencies (National Foundry and Metal 
Workshop, etc.> and University. 
Goal of this center or station is to study the 
application of renewable energies equipment in the 
Country, to select most appropria:e technologies, to 
identify most appropriate equipment taking into 
consideration prevailing local conditions, to construct 
prototypes and test them in both laboratory and actual 
operating conditions. In few terms this station should 
became the focus for the development of this subsector in 
the Country and provide technical assistance to both 
private and public sector in the start up of production 
of the equipment identified as useful for the Country. 
Other inputs, like specific training, are needed. 

The Industrial Project 

The Industrial Projects identified in the draft of the 
•country Paper• have been taken into consideration. In 
many cases the market is not existing or is too low to 
justify a local production. 
A Long work to optimize the products characteristics and 
to introduce them in the market is needed as well as the 
problem of •buyers financing• should be taken into 
consider~tion Cin many cases product cost will be too 
high to be afforded by potential buyers>. 

In any case production of different products as indicated 
in the draft country paper shou L d be concen trat,ed in 
existin~ or newly created workshops in order to decrease 
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initial capital investment and reduce the fixed portion 
of the production cost that, in some cases, woul~ be too 
high. 

Rn order of priority that could be suggested is the 
following: 

R. Production of wind mill and relevant pumps 

The past experience has proven that this kind of wind 
mills are well accepted and that their application 
presents no major difficulties being the wind speed 
quite enough in most of the country. 

R market survey should be carried out but it seems 
that the number of units to be produced per year can 
be greater than the 100 pcs. indicated in the C.P .. 
The National Foundry and workshop has already built 
prototypes and has enough room and equipment to start 
production once that suitable know how and few 
additional equipment and other inputs are provided 
Ctraining etc.>. 
Other private sector workshops could also be involved 
in the production. 
The production of generators can also ~e considered at 
a later stage, when the characteristics of the •eolic 
system• has been optimized and the areas where they 
can be installed have been identified so that a market 
penetration programme can be finalized. 

B. Equipment for bio-masses conversion 

This project can be implemented by the National 
Foundry and Workshop or by the Union of Cooperatives 
or by both, with or witho~t the cooperation of the 
private sector and could mainly include the design and 
production of: 

- Bio-waste briqueting machines 
- Briqueting machines for Lharcoal dust 
- Metal kilns for charcoal production 
- Gas producers (biomasses gasification> 
- Boilers for direct combustion of biomasses 

The first three items are of great importance and 
their introduction would represent an important step 
in energy saving in the Country. 
The production of gas producers and boilers for direct 
combustion could become interesting in a second stage, 
after practical testing and in conjuction, when 
possible, with reforestation programmes. The use of 
crop-waste to be used as fuel in boilers should be 
studied and planned carefully in locations where these 
wastes are available Cbagassa, coffee shells, grain 
husks, corn cobs etc>. 
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2.5 

C. Solar energy 3nd relatPd applications 

Within this subsector the following equipment can be 
considered: 

- f la~ type solar collectors for water heating 
- solar dryers Cwith flat type solar collectors> for 

crop drying; 
- photovoltaic systems for electricity production 

refrigerators and low power lights to be used in 
conjunction with photovoltaic systems. 

Considering the prevailing climatic conditions in 
Somalia the application of solar energy should not 
present difficulties but a major constraint has to be 
taken into consideration: the cost. The above 
mentioned items, and particularly the photovoltaic 
systems are very expensive and cannot be afforded but 
the large farms, gove~nmental schemes etc, reducing 
therefore the amount i~at can be actually produced. On 
the other hand all the components, parts and raw 
materials should be imported. An accurate market 
investigation should therefore be carried out, perhaps 
in cooperation with potential foreign partners to 
assess t~e feasibility of the project. 

o. Stoves 

The project seems interesting and can be implemented 
by both the NFMW and Elbur Cooperatives being 
different types Ccasted or metal fabricated>. 
Both sponsors are already producing these stoves 
therefore the requirements for improvements in 
quality and quantity should be identified in terms 
equipment, raw materials, know how, training etc. 

E. Other orojects 

and 
both 

of 

Both the projects related to the production of charts 
and LPG bottles could be presented even if not exactly 
in line with the present programme. 

Protects financing and •market financinq! 

A paragraph could be added to the C.P. on possibilities 
of financing the projects Cindustrial} an~ the buyer~. 
If possible, identification of main governmental 
guidelines and measures needed for the development of the 
subsector could be provided Cfor instance soft Loans for 
farmers ind communities buying renewable energies 
equipment Cwind mills, charcoal p1·oduction kilns, solar 
dryers etc.>. The C.P. will ~e ~odified and submitted on 
December 15. 
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3. WORKSHOP 

A formal workshop will be held in December for the 
official clearance of the emended version of the Country 
Paper. On the sa•e time an infor•al •eeting has been held 
with the presence of H.E. the ninistry o' Industry, his 
Deputy and the Chairman of the Political Com•ittee for 
Energy. ne•ber of various ninistries as well of the 
private sectors were also attending together with UNOP 
Resident Representative and his Deputy. Both the ninistry 
of Industry and the Chair•an of the Committee for Energy 
addressed the attenders, while the Deputy "inister of 
Industry has presented the draft of C.P. within the 
guidelines of the Govern•ent policy for energy and the 
Consultant has introduced the UNIOO programme. 
The Consultant has also been required to present a 
conference on the Somali Radio. 
The text is attached and has been already translated in 
Somali. Broadcasting was planned for Nov. 23. 
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0. 

1. 

INOENTIFICATIOll ANO PRODUCTION OF INOUSlRIAL lNVESTftENT 
PROJECTS FOR THE LOCAL PRODUCTION IN DEVELOPING COUNTRIES 

OF ftACHINERT ANO EQUIPftENT FOR THE UTILIZATION OR 
PRODUCTION OF NEW OR RENEWABLE ENERGY FROft SOLAR. BIOftASS 

CEXCLUOIN6 BIOGAS> ANO ftICROHTORORESOURCES 

UlllOO PROJECT US/GL0/81/109 
REPORT Oii THE CONSULTANT•s ftlSSION TO SUDAN 

FORWARD 

The consultant arrived in Khartou• on October 19, 1987 
and started the work with the Sudanese National Team on 
October 20. During the stay Cuntil October 27>, the 
Consult~nt and the National Tea• had the oppo~tunitv to 
review the state of the develop•ent of research and 
production in the sub-sector by visiting a number of 
institutions and industries active in the sector, 
including: 

- Energy Res~arch Council and their branch RERI 
(Renewable Energies Research Institute>. 

- Renewable Energies Research Center at SOSA 
- Sahana Drilling Co. 
- Sudan Development Corporation 
- Blue Nile Brevery <to be rehabilitated and transformed 

for molassas distillation for Ethanol production> 
- Sudan Industries Association 

With the cooperation of this Last institution and of 
UNIOO an informal •workshop• has been organized to wh!ch 
the persons listed in Annex A attended. 

PRIORITIES 

The following priorities have been identified by the 
National Tea• and the conclusions have been shared during 
the informal workshop: 

- Wind energy 
- Biagas digesters 
- Solar energy for non water pumping applications 
- Biomass transformation <cotton stalk carbonization and 

bricketing> 
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2. BACKGROUND INFDRnATION 

2.1 Wind Energy 

Wind speed is enough for low/medium size water 
pumping syste•s in ao~ of the Country and suitable 
for electric power generation aliO in, at least, 30~ 
of the Country's surface. 

Studies carried out by RERI show that the cost of 
each cubic •eter of water pumped is very much lower 
when wind pu•p is used instead diesel engines lin 
addition to the difficulties in keeping normal the 
supply of diesel oil in various remote areas). 
Emphasis has been therefore given to the use of this 
source of enr.rgy. R prototype has been built by a 
local engineering co•pany with the help of a Dutch 
technical assistance programme and it has been 
installed in a far• where has been satisfactorily in 
operation of the last 9 months. 

The beginning 
40 units lout 
the lack of 
materials. 

of the production of ~ first batch 
of 60 bookings> has been hampered 
foreign currency to buy some 

of 
by 

raw 

Other companies are 
pumps and studies 
oetween RERI and the 

interested in producing wind 
are underway. The cooperation 
industry in this field has been 

excellent. 

2.2 Biagas digesters 

R number of coL~arative tests have been carried out 
by RERI and the most promising models are the Chinese 
and the Indian types. Further investigations are 
needed then the systems should be introduced in large 
number. 

2.3 Solar energy 

Photovoltaic systems as well as solar collectors are 
under test at Saba research center. P.v. systems are 
considered too expensive, for the time being, for 
water pu•ping application while the interest is 
concentrated on: 

- low power lighting 
- communication system 
- refrigeration ldrugs stores etc> 

ln addition solar cookers are considered of topic 
importance C87\ of the total energy is consumed in 
housing, 90\ of that value is needed for cookino> and 
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3. 

several models have been already manufactured and 
tested. 

2.4 Bio•asses 

Domestic fuel use of wood and charcoal amounts to 
almost 75~ of the total annual Sudanese energy 
consumption and that causes an heavy deforestation. 
The charcoal production techniques are considered 
already quite advanced and therefore no substantial 
savings can be obtained by increasing conversion 
efficiency, therefore alternative fuels Cagriculture 
residuesJ and energy saving stoves must be 
introduced. One source of alternative biomasse for 
charcoal conversion has been identified in the cotton 
stalks, one million tons of which are available every 
year. 

Comprehensive studies and ~xperimental work carried 
out by RERI in cooperation with UNIDO have shown that 
the production of good quality of charcoal is 
technically and commercially possible. It is 
anticipated that the kilns, mills, bricketing 
machines etc. can be manufactured in Sudan once that 
suitable design is provided. 
Studies are also underway in the field of biomasses 
gasification. 

2.4 Other renevable energies applications 

- Microhydro systems are considered very promising 
but adequate studies are not vet completed. 

- Crop driers using solar energy 
but, so far, results are not 
because of poor design. 

are under testing 
encouraging, also 

- Ethan~L production from molasses: 
proposal will be presented by SOC. 

THE WORKSHOP 

a project 

Even if not called officially as •national workshop• but 
only as informal meeting in preparation of the workshop 
that will be organized for the approval of the Country 
Paper, the attendance has been very qualified and a 
number of ideas have been originated. 

Main points discussed have been: 

- goals and schedule of the promotion programme 
- presentation of main topics of the Country Paper 



~~~o 
CONSULTING ENGINEERS - 4 -

- Identification of priorities for Sudan 
- State of the Rrt in Sudan 
- Cooperation among Research Institutions, Industries and 

financial institutions 
- Constraints to development of the subsector Clack of 

financing for components/raw materials import for 
producer and lack of long terms loans for buyers etc.> 

- Conditions that should be guaranteed in order to help 
the subsector development. 

- Identification of projects 

Rs result a proposal has been formulated Csee Rnnexe R> 

4. OTHER ACTIVITIES 

The draft of the Country Paper was not yet ready but the 
consultant had the opportunity to read several parts of 
it (handwritten> and to make comments on the preparation 
of final report Cnew data etc.> and of the project 
questionnaires. 
It has been requested that the final report be submitted 
within the end of November 1987. 
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ANNEXE A 

f========= -----====- ==T==========----========-======--====~ 
I I I 
I NA"E I CO"PANY/INSTITUTION I 
I I I 
•============= --:"""""===-==~=========================-==========4 

0. ABU KASHAUIR Businessmen & Employers Federation 

SIDDIS A. OMER Energy Research Council 

ABDELMONEIM EZOBEID E~ergy Research Council 

AHMED MOHD. HAMID The Ministry of Industry 

KAHAL ELKIN FAOL BAKHA Industrial Bank of Sudan 

YOUSIF ZAHi SID AHMED Sudanese Ind. Ass. 

MUSTAFA A. OSfoiAN Sudanese Ind. Rss. 
I 

IBRAHIM MOHAD IBRAHIM Sudan Rural Development Co. 

EL TAYEB IDRIS SISU Energy Research Council 

AHMED ABASAUO Energy Research Council 

F.M. DEBUL UNIOO Khart~um 

HASSAN WAROI Energy Research Council 

ERIK DOOYEWEERD UNIOO 

ROBERTO BENVENUTI Baldo & Co. Milan, Italy 

ELMUBRRAK ALI Sudan Development Co. 

AWAD HUiAZl Sud. Oevt. Corp. 

MOHAMMAD TAG Tag Cosmetics Toiletries Ltd. 

A. MONEIM TAHN Tag Cosmetics Toiletries Ltd. 
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ANNEXE B 

This is a text of a proposal submitted by SROC tnat has been 
snared by many participants. 

It is proposed to set up a task force with the following terms 
of reference: 

1. Study approaches to materialise the motions regarding 
focusing on the 3 renewable energy sources singled out as 
most appropriate for Sudan. Na~ely: 

- Wind 11il l 
- Biagas 
- Small scale solar energy 

lighting, health, education 

( constraints 
) 

( etc. by way o a 
> feasibility st~dy 

2. Demonstration with the objective of creating demand 
lstudying approaches to most suitable ways>. 

3. Approaching the Government in pursuit of a favoura~le 
policy. 

4. Approaching financial institutions to get them involved 
from the very beginning. 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I •' - '-

~~~o 
CONSULTING ENGINEEPS 
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IDCNTIFICATION AN> PRODUCTION OF INDUSTRIAL INVESTI1ENT PRQ.JECTS 
FOR THE LOCAL PRODUCTION IN DEVELOPING COUNTRIES OF l"IAChlNERY AND 

EQUIPl'1ENT FOR THE UTILIZ1.~TION OR PRODUCTION OF NEW OR RE.NE\IABLE 
ENERGY FROM SOLAR, BIOMASS <EXCLUDING BI06ASS> ANO t1I~O­

HYOROSOURCES. 

O. FORWARD 

UNIDO PRO.JECT US/GL0/81/109 
CONSlLTANT REPORT ON THE VISIT TO THAILAND 

Consultant's team arrived in Bangkok on ~uly 12, 1987 and 
started the work with the THAI National Team en July 13. During 
the stay the Consultant and National Team had the opportunity 
to review the state of the development of research and 
production in the field of machinery and equipment for the 
utilization or production of new and renewable energy. A number 
of institutions and industries active in this sector have been 
visited, including: 

- Industrial Economics & Planning Division, Ministry of 
Industry 

- Office of Policy and ?lanning, Thailand Institute of 
Scientific and Technological Research 

- Energy Technology Dept. of said Institute 
- Energy Research and Development Division, NEA, Min. of Sc. 

Tech. En. 
- Special energy Division of the Energy Technology Dept. of the 

Electric Generating Authority of Thailand 
- The Industrial Finance Corporation of Thailand 
- The Association of Thai Industry 
- Energy Industry Development Office of the Ministry of 

Industry 
- Northern, Industrial Economics Develop. Centre, Chiengmai 
- Three factories identi£ied by the National Team as already 

producer <or potential ones> of equipment and machinery 
related to the field in subJect. 

1. PRIORITIES 

Both the Consultant and the National Team, on the basis of the 
conversations held with concerned parties and from the 
documentation they had the possibility to study, arrived to the 
cc,clusion that the following areas should be considered of 
high priority within the renewable energies machinery and 
equipment production: 
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- bi.1 ;s transf\,Jrmation <wood gasi fl.cation, 
br:L-.-eting, charcoal production mainly> 
micro-hydraulic turbines for power generation 
sites 

crop 

at 

waste 

selected 

solar cell operated 
telecommunication in 
wind operated pumps 
part of the Country>. 

equipment <mainl~ for water pumping, 
remote areas, refrigerators, etc. > 

and generators <limited to the southern 

2. BACKGROUND INFORMTION 

2.1 Bionaass 

2 

The Country has already started a programme foreseeing fast 
growing tree plantations in various sites and this will 
provide excellent raw material for both gasification and 
charcoal production. Trials have been already done in the 
field of crop waste utilization <mainly rice husks> and the 
institute for Scientific and Tecnnological Research has got 
an extremely fine experience in designing and operating 
them. 
On the other hand present utilization of biomass is very 
low and better technology and equipment are needed, also to 
produce charcoal, the most used fuel for cooking; the 
pres~nt effi ·iency in charcoal production is in the range 
of 20% by weight ~n wet basis, while the use of better 
equipment could considerably incr~ase the conversion 
efficiency. 

2.2 Micro - hydro turbines 

Locally designed turbines are presently in production, 10-
21)0 Kw range. 10 to 20 uni ts are instailed every year and 
this number could increase but an accurate research on site 
selection is needed <assistance from bi-lateral or 
multilateral sources could be of benefit in this respect>. 
Improvement of turbine characteristics and model 
diversification could be sought. 

2.3 Solar and wind energy 

A comprehensive study 
foreign consult!lllts on 
solar and w~nd energy. 

has been carried out by Thai and 
the availability and reliability of 

The solar energy potential is qu1te good, being, as an 
average, 4.7 kWh/sq.mt/day. Two Joint Ventures are 
presently operating in the Country, but special 
applications only are so far considered because of the high 
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cost of installation and, in turn, of electrical energy 
produced C2S/~Wh>. 
Wind potential energy is, on the contrary, quite low. Only 
few areas, ma.inly in the Southern part of the Country, are 
reasonably suitable for wind energy exploitation. Some 
2,000 units have been installed so far, mainly for water 
pumping. 

3. OTHER ACTIVITIES 

3 

The Consultant and the National Team have cooperated in 
visiting some of the industries already identified as willing 
to expand or initiate activities in this field; in particular 
USA Ee. Dev. Co. factory was visited in Bangkok, and Chiengmai 
Industry and Mining Factory and Lanna Ruamcha~g Co. in 
Chien9mai; one questionnaire was completed in such occasion and 
other questionnaires, as agreed, will be provided togetner with 
the final report. In their contacts both the Consultant and the 
National Team have found a general agreement on t~e absolute 
necessity for the developing of this activity of a well 
established financial plan as a support to both the 
manufacturers and the end users. 
Both teams have agreed in planning the Italian arid Vienna Phase 
taking .into account the pr:i.orities outilined under par. 1. 
The idea of organizing a national workshop has been discussed 
with the National Team and with the Association of Thai 
Industry and both parties agreed in principle. 

Timing for such workshop should be agreed but, in principle, 
should be held after the Italian project phase so that 
additional information can be disseminated. 
The following priorities have been indicated for the Italian 
phase: 

visits to selected plants 
- substantive discussions on identified priorities Cbio-mass 

conver~ion etc.> with Italian manufacturers. 

The National TP.am hopes also to have the opportunity to get in 
touch with the tea• of the other Countries participating to the 
program in order to investigate any possible form of 
cooperation. 

'+. CONCLUSIONS 

The 
with 

i.Jational team 
the re9'ults 

will review 
of the work 

the Country Paper in accordance 
developed togeth•r with the 
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consultant te~m and will issue the final report, in 30 copies, 
and complete with some questionnaires as soon as possible. 

4 
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INOENTIFICATION ANO PRODUCTION OF INDUSTRIAL INVEST"ENT 
PROJECTS FOR THE LOCAL PRODUCTION IN DEVELOPING COUNTRIES 

OF "ACHINERY AND EQUIP"ENT FOR THE UTILIZATION OR 
P~ODUCTION OF NEW OR RENEWABGLE ENERGY FRO" SOLAR. BIO"ASS 

CEXCLUOING BIDGAS) ANO "ICROHYORORESOURCES 

UNIOO PROJECT US/GL0/81/109 
REPORT ON THE CONSULTANT•s "ISSION TO ZI"BABWE 

The Consultant arrived in Harare on November & and left on 
November 14. During his stay he had the opportunity to work 
with the National Team, The Mini3try of Energy, to receive and 
review with them the Country Paper and to visit all local 
sponsors that identified suitable projects in order to obtain 
additional information on these and the main priorities. R 
mini-workshop was also organized. 

1. PERSONS HET 

1.1 

1.2 

1.3 

UNIOO 

Mr. R. Olsen, J.P.O. 

"INISTRY OF ENERGY 

- Mrs. J. Chadzingwa, Dept. of Energy Res~urces and 
Development. 

- Mr. R. Tir~vanhu, team member 

- Or. l.M. Zinzombe, Oep. of Energy Resources and 
Development. 

PRIVATE SECTOR SPONSORS 

- C.E. Haden, Nei Cochrane Engineering CP.V.T.) LIMITED 

- Charles V.C. Beswick, Rirflo, a division of Mashonaland 
Holdings Ltd. 

- Rusting Birney, Rirflo, a division of Mashonaland 
Holdings Ltd. 

- Faizal Gangal, Ecological Designs 

- D.M. Mallat, ws & G. hi-tech. 

- Derrick McOiarmij, Solamatic Systems. 

- M~. Mgwarai Mazike, National Energy Resources Est. 
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2. PRIORITIES 

Several equipment using renewabte energies are 
produced in the Country, or at least, assembled 
panels, solar cookers, photovoltaic systems, 
using biomasses, gas producers etc>. 

already 
Csolar 

boilers 

Great emphasis is given to the development of 
subsector and prio.·ities have been identified in: 

this 

- Solar energy applications 
- Biomas~es uses 

On the contrary wind speed is low in most of the Country 
and cannot be exploited as well as mini-hydro sources 
are, so far, not identified in great number. 
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3. PROJECTS IDENTIFIED 

The following projects have been identified Cbo~h 

questionnaires and the simplified UNIOO form will be 
submitted with the finat C.P.): 

- NEl COCHRANE ENG. Ltd 

Biogasses gasification, 
existing production>. 

boilers (improvement of 

- AIRFLO 

Bioma!ses Ccropwaste> briquetting 
(improvements, technical assistance 
exchange funds for components import). 

- UIS & G hi-tech 

Photovoltaic 
production) 

systems 

- ECOLOGICAL DESIGN 

Cimprovement 

and 
and 

to 

firing 
foreign 

present 

Solar systems, biomasses applications Cplant for the 
production of vacuum tubes solar panels>. 

- SOLRMATIC SYSTEMS 

Solar applications 

- NATIONAL ENERGY RESOURCES EST. 

Photovoltaic systems <new plant> 

- NATIONAL FOOO CORPORATION 

Butanol prod~~tion from maize Cas additive to diesel> 

- Sponsor to be identified CRIO TINTO ?> 

Calcium carbide productjon. 

The last project will probably not be presented 
there is already a strong Japanese interest for 
joint venture. 

Rs result of the mini-workshop held in Harare 
possible that other projects could be presented 
the Italian and Vienna Phases. 

because 
possible 

it i 5 
during 
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4. WORKSHOP 

s. 

R mini works~op has been organized at the Ministry of 
Energy. Representatives of the Development Bank, the 
Ministry of Industry ~nd th~ Confederation of Zi~babwe 
Industries ~lso attend~d. T~e programme and the C.P. were 
introduced. The Confederation of Zimba~we Industries will 
publish the new in their bull~tin. 

FINAL REPORT 

Final report will be sent to Vienna within December 15. 

-
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COUNiRY 

SOMJ:ILI~ 

ETH I OP HI 

ETH I OP HI 

SUD~N 

SUO~N 

SUDJ:IN 
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Mr. Said ~den Mohammed 

Di~ector Projects Department 

Somali Development Sank 

Mr. Muse ~hmed K~ayre 

Ministry of Industry 

Mr. Gebremariam Beyene 

~gricultural Industrial 

Development Bank 

Mr. Mulugeta J:ldamu 

Ministry of Mines and Energy 

O/Manager of Energy and 

Project 

Mr. El Mubarak ~Li Osman 

a. Sc. Economics 

Sudan Development Carp. 

Pro;~ct Department 

Mr. Mahjoub Mohd Mustafa 

El Roubi Elect. Eng. ~o. 

Manager 

Mr. Hassan wardi Hassan 

Head Solar Energy Research 

Department 
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COUNTRY 

THRILRND 

THRILRND 

THRILRND 

ZIMBRBWE 

ZIMBRBWE 

ZIMBRBWE 

ZIMBRBWE 

- 2 -

Mr. Seing Chart Limpsuree 

The Industrial Finance 

Corporation of Thailand 

Ms. Gunruan Rmatyakul 

Industrial Economics and 

Planning Division 

Ministry of Industry 

Mr. Charmroom Malaigrong 

Ministry of Industry 

Ms. Chadzingwa 

Ministry of Energy 

Mr. R. Tirivanhu 

Ministry of Energy 

Mr. C.E. Haden 

Managing Director 

Cochrane ind. 

Mr. Faizal Gangat 
Managing Director, ecological 

design 
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Wednesday 18/05/1988 

Rll day all delegations in Ponte San Giovanni 

S.P.I., 1'1r. Berna 

Thursday 19/05/1988 

Morning 

Afternoon 

all delegations in Ronciglione CViterbo) 

S.E.S., Mr. Gautier 

all delegations in Nettuno CRoma> 

ITRLSOLRR, Mr. Corsini 

Friday 20/05/1988 

09.00 

09.00 

09.00 

09.00 

10.00 

10.00 

10.00 

11. 00 

11. 00 

11.00 

12.00 

15.00 

15.00 

16.00 

17.00 

SUORN - ISER (Mr. Bonservizi> 

THRILRNOIR - RPR C1'1r. Solinas/ 

SOMALIA - ENERGETICR MERIDIDNALE (Mr. Giubergia) 

ETHIOPIA - EUROKELLER (Mr. Bellistri) 

ETHIOPIA - ISER 
SUDAN - ENERGETICA MERIDIONRLE 

THAILRNOIR - CRRSOLISI (Mr. Vicini) 

SOMALIA - ISER 
THRILRNDI~ - ENERGETICR MERIDIONRLE 

SUDAN - EUROKELLER 

THRILANOIA - EUROKELLER 

ETHIOPIA - ENERGETICA MERIOIONALE 

SOMALIA - EUROKELLER 

SOMALIA - S.E.I. 

SUDAN - S.E.I. 

- 1 -



lillJ[ti]® &:i.@o 
CONSULTING ENGINEERS 

"onday 23/05/1988 

Afternoon : 

14.00 

16.00 

16.30 

ETHIOPIR - IOR PCF (Mr. Carlo Milan> 

SOMALIA - IOR PCF 

SUDAN - IOR PCF 

ruesday 24/05/1988 

Morn~ng all delegation5 in Padova 

TESSARI, Mr. Dal Checco 

Afternoon all delegations in Galliera Veneta (Padova> 

HELIOS TECHNOLOGY, Mr. Franco Traverso 

Wednesday 25/05/1988 

All day ETHIOPIA, THAILRNOIA and SOMALIA in Torino 

IREM, Mr. Bonino 

09.£'0 SUOAN - TECHNIMONT (Mr. Colombi) 

Rf ternoon SUDAN in Cocquio Trevi5ago cvare5e) 

ENF.RGO PROJECT, Mr. Gennaro Bracale 

1. 
- 2 - I 
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Thursday 26/05/1988 

P'lorning SOMALIA, SUDAN and ETHIOPIA jn Bologna 

RIVA CALZDNI, Mr. Comand 

Afternoon SOMALIA, SUDAN and ETHIOPIA in c~s~na 

~ .• TI , ptr . Mari an i 

Friday 27/05/198& 

09.00 

09.00 

10.00 

10.00 

10.00 

11 . 01) 

11.00 

11.00 

11.00 

12.00 

12.00 

12.00 

ETHIOPIA - SOM (Mr. Grilli> 

SOMALIA - ATI 

SOMALIA - SOM 

ETHIOPIA - ATI 
THAILANOIA - RIELLO (P'lr. Razzo> 

THAILANOHI - SOM 

SUDAN - ATI 

ETHIOPIA - RIELLO 

SOMALIA - SUNLIFE 

SOMALIA - RIELLO 

ETHIOPIA - SUNLIFE 
SUDAN - TERMOSOLARE ITRLIANA CSig. Troncale) 

- 3 -



CC!llSUL Tl!'fG ENGll'fEERS 

15.00 SOMALIA - GTS ("r. Battaggi> 

15.00 SUDAN - SUNL:FE 
15.00 THAILANDIA - TERMOSOLAR~ ITALIANA 

16.00 TH~ILANDIA - GTS 

16.00 SUDAN - HELIOS TEC~NOLOGY 

16.00 ETHIOPIA - TER"OSOLARE ITALIANA 

17.00 ETHIOPIA - GTS 

17.00 THAILANOIA - SU~LIFE 

17.00 SOMALIA - TERMOSOLARE ITALIANA 

"onday 30/05/1911 

all delegations in Parma 

SIDI, Mr. Cadonici 

Tuesday 31/05/1911 

All day all delegations in Genova 

CESEN, Mr. Taccetti 

- 4 -
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Wednesday 1/6/1988 

09.30 

09.00 

09.00 

09.00 

10.00 

10.00 

11.00 

11.00 

12.00 

SUORN - ENERGO P~OJECT 

ETHIOPIA - IREM 

SOMRLIR - RIVR CRLZONI 

THRILRNOIR - SRLMINI 

THR!LRNO!R - GRRIBOLOI 

SOMRLIR - ENERGO PROJECT 

THRILRNOIR - IREM 

ETHIOPIR - SRLMINI 

SOMRLIR - IREM 

- 5 -



VISITS SCHEDULE FOR 

ZI"8ABWE DELEGATION 

ftonday 13/06/1988 

09.00 - 11.00 Meeting with ENER 

Rf ternoon 

Visit to ENER Testing Station 

Tuesday 14/06/1988 

Morning 

Rf ternoon 

Evening 

Visit to 5.E.S. plant 
CRonciglione, RO - Mr. Gautier> 

Visit to ISER plant 
(Ponte San Giovanni, PG - Mr. Bonservizi> 

Transfer to Milan 

- 6 -
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•ednesday 15/06/1988 

Morning 

Afternoon 

Visit to IREM plant 
CS. Antonino Susa, TO - Mr. Bonini> 

Visit to ENERGO PROJECT plant 

CCocquio Trevisago, VA - Mr. Bracale> 

Thursday 16/06/1988 

Morning 

Afternoon 

Visit to IOR PCF plant 

(Mestre, VE - Mr. Milan> 

Visit to HELIOS TECHNOLOGY plant 

- 7 -

CGalliera Veneta, PO - Mr. Franco Traverso> 

Friday 17/06/1988 

09.00 ZIMBABWE - GARI BOLO I C Mr . Grugni> 

10.00 ZIMBABWE - GHINI (Mr. Ghini and Mr. Bonino> 

12.00 ZIMBABWE - CARBOLISI C l'lr. Vicini> 

14.00 ZIMBABWE - COSTA C Mr. Tasca> 

15.00 ZIMBABWE - SUNLIFE C l'lr. Cenevese> 

16.00 ZIMBABWE - SALMI NI CMr. Salmini> 
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PROGRA""E FOR THE VIENNA PHASE 
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0455c-ihs-3l-05-88 

INDUS1RIAL INYEStM!NT PROGRAHM.£ FOR NEW AND RENEWABLE ENERGY EQUIPMENT* 
(US/GL0/81/109) 

PROGRAMMf. FOR THE VIENNA PHASE: 2 - 10 JUNE 1988 

Thursday, 2 June 1988 

10:30 

14 :30 - 15 :45 

16:00 - 17:00 

17:00 - 19:00 

Friday, 3 June 1988 

9:00 - 11:00 

11 :00 - ll :30 

12:30 - 14:00 

14:00 - 15:30 

15:45 - 17:00 

Arrival at Vienna airport and transfer to Hotel Haydn. 

Registration: Ground floor, C building, Vienna 
International Center (VlC). 

Opening session. Discussion of the Vienna phase 
programme. 
Presentation ana discussion of the activities of 
Industrial training Branch, Feasibility Studies Branch 
and Industrial Management and Rehabilitation Branch, 
Department of Industrial Operations. 
(Conference room Y, C building). 

Reception. 

Presentations by the developing country national teams 
(Ethiopia, Somalia, Sudan, Thailand). 
(Conference room Y, C building). 

Presentation and discussions of the activities of the 
Area Programmes Division, transfer of technology Progra~l.:r.a 
Branch. 
(Conference room Y, C Building). 

Lunch 

Presencati~n and aiscussion of the activities ot the 
Industrial Operations technology Division. 
(Conference room Y, C building). 

Individual country meetings vith UNIDO officers. 

Saturday and Sunday 4-5 June 1988 

Pree 



Monday 6 June 1988 

08:30 - 10:00 

10:00 - 16:30 

15:30 - 17:30 

VIENNA PHASE: 2 - 10 JUNE 1988 
(page 2} 

Individual country meetings with UNiDO officers: 

- 2 -

Round Table Conference with Austrian companies (Vogelbusch, 
Yoest Alpine, Solkav, Posch and Partner) and Ks. Holzer 
representative of Ministry of Economy, Kr. Schneider 
repres..-Cative of Austrian iederal Economic Chamber and Mr. 
Burger-Scheidlin from investment Promotion Service of 
Austria. 

Pr~s-.tation of Aus~rian Energy saving programmes at 
energ1e Verwertungs Agentur. 

Tuesday, 7 June 1988 

09:00 - 12:30 

14:00 - 15:30 

15:45 - 16:30 

Visit of plant producing energy from straw. 

Individual country meetings with UNiDO officers. 

Presentation and discussion of the activities of technology 
Programme Branch - Kr. Bromley. 
lConfer~nce room IV, C building). 

Wednesday 8 June 1988 

08:30 12:30 

12:30 - 13:45 

14:00 - 16:30 

Thursday 9 June 1988 

08:30 - 12:00 

12:00 - 14:00 

14:00 - 16:30 

Friday, 10 June 1988 

individual country meetings with UNlDO oiiicers 

Lunch 

Individual country meetings with UN11'0 off ~cers 

Evaluation of the prograDDe by the participants and 
review of recommandations for follow-up and modalities 
for such follow-up. 

Lunch. 

Individual country me~tings with UNlDO officers. 

Travel from Vienna to home country 

* Progra11111e for the identification and promotion of industrial investment 
projects for the local production in Ethiopia, Somalia, Sudan, Thailand and 
Zimbabwe of machinery and equipment for the utilization of new and renewable 
energy from solar, b1uaaass (excluding biogas) and micro-hydro sources. 
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ANNEX I 
INDIVIDUAL COUNTRY MEETINGS WITH UNIDO OFFICERS 

Friday, 3 June 1988 

15:45 17:00 

15:45 - 1&:15 
15:45 - 16:15 
15:45 - 16:15 
16:15 - 16:45 
16~15 - 16:45 
16:15 - 16:45 
16:45 - 17:15 

Monday, 6 June 1988 

08:30 - 10:00 

09:00 - 09:30 
09:00 - 09:30 
09:00 - 09:30 
09:00 - 09:30 
09:30 - 10:00 
09:30 - 10:00 

Individual country meetings with UNIOO officers. 

Ethiopia team with Mr Rezek: 10/IIS/FEAS, D 1355 
Somalia team with Mr Martin: PPD/AREA/LDC, D 1773 
Thailand team with Mr Caldas Lima: IPCT/DTT, Dl972 
Suda~ teaa with Mr Rezek: 10/llS/FEAS, D 1355 
Ethiopia team with Mr Martin: PPD/AREA/LDC, D 1773 
Somalia team with Mr Caldas Lima: IPCT/DTT, Dl972 
Thailand team with Mr Rezek: IO/IlS/FEAS, D 1355 

Individual meetings with UNI:UO officers: 

Sudan team with Ks J. Jensen: 10/AP~/LDC, D 1770 
Thailand team with Mrs Orlowski, PPD/AREAiAP, D 1737 
Ethiopia team with Mr Fuerkus, IO/TEC/ENG, D 1162 
Somalia team with Kr Williams, IO/TEC/CHIK, D 1277 
Somalia team with Mr fuerkus, 10/TEC/EHG, D 1162 
Ethiopia te'!lll with Mr Williams, 10/TEC/CHIM, D 1277 
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Tuesday, 7 June 1988 

14:00 - 15:30 

14:15 - 14:45 
14: 1.5 - 14:45 

14: 15 - 14:45 
14:45 - 15:15 
15:00 - 15:30 
15:00 - 15:30 

Individual country meetings with UNIDO officers: 

Somalia team with Mr Alan Buckle, !0/T/MET, D 1232 
Ethiopia team with Messrs Fuerkus and Nogueira da Silva, 
10/T/MET, D 1252 
Sudan team with Mr Williams, 10/TEC/CRIM, D 1277 
Thailand team with Kr Fuerkus, IO/TEC/ENG, D 1162 
Sudan team with Mr Alan Buckle, 10/T/MET, D 1232 
Somali team with Kr Rezek, 10/llS/FEAS, D 13:5 

~ednesday, 8 June 1988 

08:30 16:30: 

08:30 - 9:00 
08:30 - 9:00 
08:30 - 9:00 
09:00 - 9:30 
ll :00 - 11.30 
ll:OO - 11:30 
ll:30 - 12:00 
ll:30 - 12:00 
ll :30 - 12 :00 
12:00 - 12:30 

Individual country meetings with UNIDO officers 

Sudani team with Ks. Jensen: 10/AREA/LDC, D-1770 
Ethiopia team with Kr Abdelmoneim: IPCT/II/PIF, D-1067 
Thailand team - Kr. Kakovets, 10/IIS/IMRB, D-1374 
Sudan team - Mr. Kakovets, 10/115/lMRB, D-1374 
Ethiopia team - Mr. Kakovets, 10/llS/IMRB, D-1374 
Thailand team with Kr Fritz, IO/TIENG, D 1148 
Somalia team - Kr. Hakovets, 10/115/IKRB, D-1374 
Thailand team with Mrs Orlowski, PPD/AREA/AP, D-1737 
Sudan team with Mr Abdelmoneim, lPCT/11/PlF, D-1067 
Sudan team with Mr Carrier, IPCT/DTT/INF, D-1920 
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ANNEX I 

INDIVIDUAL COUNTRY MEE1INGS WITH UNlDO OFFICERS 
(page 2) 

Wednesday, 8 June 1988 

13:30 - 16:30 

13:30 - 14:00 
14:00 - 14:30 
14:00 - 14:30 
14:00 - 14:30 
14:00 - 14:30 
14:30 - 15:00 
14:30 - 15:00 
14:30 - 15:00 
15:00 - 15:30 
15:00 - 15:30 
t5:00 - 15:30 
15:00 - 15:30 
15:30 - 16:00 
15:30 - 16:00 
15:30 - 16:00 
15:30 - 16:00 

Individual country meetinfs with UNIDO off ic~~s 

Somali team with Kr Abdelmoneim, IPCT/11/PIF, D-1067 
Ethiopia team with Kr Diallo, 10/PPRB, D-1110 
1bailand team Mr himura, 10/SD/FEAS, D-1367 
Sudan team with Kr Fuerkus, 10/TEC/ENG, D-1162 
Somali team with Hr Tabah, PPD/SPA/ECDC, D-1611 
Thailand team with Hr Diallo, 10/PPRB D-1110 
Sudan team - Ks. Lorenzo, 10/IIS/TRNG, D-1413 
Somalia team with itr Bromley, lPCT/DTT/TEC, D-1903 
Somalia team with Mr Diallo, 10/PPRB D 1110 
Ethiopia team - Ks. Lorenzo, IO/llS/TRNG, D 1413 
Thailand team - Mr. R.O. Williams, 10/T/:HEK, D 1277 
Su;,dan team with Kr Bromley, lPCT/DTT/TEC, D-1903 
Sudac team with Kr. Diallo, 10/PPRB D 1110 
Somalia team - Ks. Lorenzo, 10/IlS/TRNG, D-1413 
Tnailand team with Mr Broml~y. 1PCT/D1T/TEC, D-1903 
Ethiopia t~am with Kr Maadi, IPCT/11/PlF, D-1078 

Thursday, 9 June 1988 

14:00 - 16:30 

14:00 - 14:30 
14:30 - 15:00 
14:30 - 15:00 
15:00 - 15:30 

Individual country meetings with UNIDO officers 

Sudan team with Mr kulur, lPCT/DTT/TEC, D-1905 
Thailand team with Ks Lorenzo, 10/llS/TRNG, D-1413 
Sudan team with Mr Maadi, lPCT/Il/PIF, D-1078 
Sudan team with Mrs Maltezou, IO/llP, D-1571 
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