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This 5cogramme has been finatizag *
icentification ang promoticn of lndustrial. investmen:
projects for the production in geveloping <couniries
of machinery 3n0 equipment for tne utiiization of new
or renewabie energy from solar, Diomass (exclucing

piogas} ang micrg-hyaro sources.

It has Deen conducted by UNIDD witn the f{lnancement
of tne Italian government and with the cooperation af
ENER, the Italian national agency for nuctear ang

ailternative energy.

Five dgeveloping countries participatec to tne
programme, namely Ethiopia, Somatia, Sucdan, Thaiiandg

ang Zimbaowe.

In each country a national team, usualiy composes DJv
tnr2e memgers, carried oput the foiiowing main

activities :

- preparation of a8 country paper or tne manufacture,
use, apptications and marketing of equipment using
ranewable energy in this country

- igentificatisn of specific investment
opportunities/porojects in the selected Incustrial
supsector

These activities were carried out on tne pasis of
substantive documentation prepared by UNIDO witn tre
assistance of ithe subdcontracteg consultant (BalLdo &
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£.). The same consultant visited tne five countrisas
in orcer to 2iscuss the grafts of in2 coun:irv papers,
assist the natignat team in proj2ct identifizati

rt
[

an
etc.

The following projects were eventualiy igentifieg:

Ethiopia : 3 projexsts
Somalia : 4 projects {twe o7 whic! zoule o2
considered multi-projects because

foresee the manufacture of several
different equipment)

Sudan : 11 projects

Thailand : 4 projects

Zimbabwe : S prolects
23

These 28 projects can bne diviced as follows Dy
sub-sector:

- Solar energy apptications : 12 projects

- Winag energy apptications : 5 projects

- Biomass use application : 9 projects

- Micro-pydro turbines : 3 projects

- Other : 1 project
37 ()

(1) The difference (31 to 28) 1is due to the fact
that some projects in Somalia are multi-pursose
ones.
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RLl tnes2 projects nhave 2deen cisseminatec smong
Tracian companies manufacturing tne eguipment anc
macninery in subject. “The response was guite

satiefactory; in fact 135 companies were identifiec
and contacted, 49 companies out of 185 showeg
interest and requested 2additional informetion; 25
companies coniirmeg their interest after reading N
programme documentation anrg the projects informatian
and eventuaily 30 companies deciga2d %o participare 2

the programme.

The national teams visited 1I:aly wnere =zag tne
opportunity to visit 13 manufacturing ptants and tine
ENER renewable energies testing anc ressearcn  cente-,
Bilateral meetings were heta in Rome, Mitan as well
as during factory visits.

These meetzings haa as result 25 lezters of intent
signed o~ preliminary cooperarion agreements reacnec
amnng ltatian ingustries anc Etniopian, Sudanese andg
Somali getegations (Thai anc Zimpabwe deiegatiors hag
no autnhority to sign Letters cf intent Jut tney wiil
report tne results of tne visit to iLocalL promoters

once bac« in tnis country for immecdiate follow up).
Projects can be civided as follows:

R : Projects tnat can DbBe wundertaken witn iimitec
externat financing required

B : Projects that can oe undertaken but tnat will
require significant financing (soft toans) for
the foreign currency portion.
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Projects tnat are wuntikely to ©0e Implementec
without significant aic (grants and soft icans)

The projects can therefore S5e Llisted as follows:
(between brackets tne name of the Itatian Cuompany

selected)
Class A : - biomass rasification project in Ethiopia
(SES)
- piomass gasification project in Zimbabwe
(SES)
- fiat solar coltectors project in Etnicpisa
(EUROKELLER)
- master ptan for energy in Somalia (CESEN)
- d2ep cycle batteries for photovottaic
systems in Sudan (DRGR)
- solar cookers/sogiar panels in Zimp3apwe
(ENERGO PROJECT)
Class B - wind pumps/generators projects in
Ethiopia (ISERA)
- photovoltaic systems production in

Zimbabwe (HELIOS TECHNOLOGY)

- micronhydro turbines project in Etniopia
(IREM)

- biomass briquetting in Sudan (various)

- microhydroturbines project in Zimbaowe
(IREM)

- wind pumps/generators in Sugan (ISER}

- photovoltaic systems production in Sugan
(HELI0S TECHNOLOGY)

- solar panels production in Sugan
(various)
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- biogas digesters production in Sudan
(SPI}

Class C : - wind pumos/generators project in Somalia

(RIVA CALZONI)

- photovotltaic systems production in
Scmaltia (SEI}

- microhydroturbines production in Somalia
(varigus)

- briquetting systems in Somalia (ENERGO
PROJECTS)

- salar ccokers production in Somalia
(ENERGO PROJECT)

- solar ranels production in somalia
(various)

- ethanol production in Sudan (various)

Class R projects could account for a total investment

of approximately 5 million U.S. doltars.

Class B projects could account for a total investment

of approximatety 8 mitlion U.S. dollars.

Class C projects coultd account for a total investmunt

of approximately 15 million U.S. dollars.

Proposed follow up couid include:

disseminaticn of information gathered during the
italian phase among public/private sector industry
(by the national team)

final identification of Local sponsors (when not
done before)

visit of 1Italian entrepreneurs to participating
developing countries in order to finalLize
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agreements with Locat promoters and agre- on t2rms
of reference of pre-investment studles

- carrying out of pre-investment studies (financing
and/or co-financing could be provided by UNIDO,
Italian bilateral cooperation, ICE, COI, L(ocal
development banks, etc).

- preparation of projects for demonstration,
institution building, technical assistance like:

solar pumping system for demonstration/research
in Thailtand

energy master plan in Somalia, with special
emphasis on renewable energies application
rencwable energies research station in Zimbabwe

etc

- implementation stage

The methodology followed during the programme gave
good results but can be improved.

Main improvemerts that could be introdured in next
investment promotion programmed are:

- project questionnaire specifically prepared for
this programme was too complicated and, in muny
cases, was abandoned 1in favour of the standard
UNIDO form.

This proved to be enough adequate because fnr most
of the identified projects studies were not
available.

- the way some of the national teams disseminated the
information on the programme among industrial and
financial sectors was not complelely adequate and
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this turned out into a Lower number of projects

identified.

Next programmes should foresee a better methodology
for information dissemination; it should be
*tailor-made* to meet Local conditions (cuenlratly
planned economies or not, importance of private
sector in industry etc) and it could 1include
seminars, informal workshops etc)

- the importance of a natiovnal workshop has been
underevaluated in some of the participating
countries while it 1s essential for the final
screening of projects and for policy mak ing
reasons.

It is essential that the public and private sectors
industries attend the workshop.

Informal meetings among industrialist/government/
energy research agencies/UNIDO/consultants can be
held in preparation of the national workshop.

the visit of Local sponsors together the national
team should be incentivated by altl means (for
instance by paying a3 part of the traveliing
expenses).

- the schedule of the bilateral meetings has to be
carefully planned: 1 hour was generally not enough.
In addition national teams shoutd be provided with
3 short introduction of the company they are gcing
to meet.
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GPPLICATIONS OF KENEWABLE ENERGIES

The proauctiaon of energy is usually associated witn
the purning of a fuel: petroleum and i*s gerivates,
coal etc. Otner sources of energy are anyway
available, sources that are not consumable like the
sun, the wind and the water or that can De renewec,

like the woog and the biomasses.

The use of these alternatives sources <can produce
significant amount of energy (thermal, electrical,
mechanical) Dby means of apprapriate equipmen:
particularly suitable for use in rurat areas o°
remote location where electricai energy is not easity
available or wnere the cost of conventional fuels is
too hign.

)
—
1]

Typicat applicationrs far sources of renewa

energies are:

A. Cooking

The cooking of the fonod in one of the majior uses
of energy in a developing country and it can be as
high as 50-60% of the total energy wusecd. In
addition most of the fuel used is wood and this is
a cause of a progressive deforestation that s
undermining tne ecotogical system in many ATrican
and Asian countries. Wood is anyway a8 renewaole
source of energy but that means that reforestation
programmes be implLemented and tnat the best use of
the scarce wood is done.
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Appropriate techngltogies have peen aireacy
intraduceg in several cguntries ang these include:

- the production of metat kiitns to procuc
charcoal witn greater efficiency than tn
present artisanal methods;

- the production of charcoal from <rop wastes

- the bricketing of crop-waste in orger to
increase the density and obtain better
efficiency, (bagassa, rice husks, coffee snells,
groundnuts shells etc.);

- the production of stoves optimized in order to
increasz efficiency and decrease tne amount of
fuel to be used;

- the production of brickettes of charcoal dust to

T
(@]

decrease its Losses during transportation (up
25%) .
- the productior of sclar cookers

B. water pumping

Water is in many cases a problem Dbecause it s
needed in lLarge quantity for human being, animals
and irrigation. The wuse of pumps in conjunctior
with diesel engines is very extensive bDut boln
fuel and engine maintenance are expensive ana not
3lways available. In addition fuel has to be
transported and it costs energy too. Rgain the use
of renewable energies can improve the situation,
at least in areas where these sources can be mage
availabte. Major sources coutd be:
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- Wing, especially where it speeg is aver 23-4
metars/secong as an average;

- the gasification of wgocd or other Digmasses
(maize coas for instance) in simple «xiilns 1in
order to proguce a gas that 1is used to run ine
dieset engine;

- splar energy By means of systems, caltiec
photovoltaic, that transiorm the sglar energy
into electricity.

Among the three systems the wina energy 1s usuaiiv
the most usead and it is also the less expensive
and simpter even if it can be employed cnly wnere
enocugh wind is available.

Solar photovoltaic systems are stilt expensive and
therefore suitable for applications wnere enough
wind is not avaitable and traditional fuel scarce;
the cost of this systems is anyway decreasing ang

it is alreacy comoetitive in many cases.

Production of etectricity

The production of etectrical energy in rurat ang
remote areas is wusually carried out Dby means of
small diesel generators. The wuse of tragitionat
fuel can be replaced, in some instances, DJy
renewable sources ~f energy like:

- wind rrovided that its speed is in °-~. order of
3-12 meters/second;

- wood and biomasses gasification

- sgiar photovoltaic systems
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- minihydro plants

Once that a source of etectrical energy i
availabte, even if small, it can be wused i

conjunction witn iow power Lighting systems witn
refrigerators (especiality to keep cold vaccines,
drugs, etc), specifically built and optimized to
require lLow energy consumption, as weli as water

pumps, radio sels etcC.

Production of het water and crops drying

In many cases iarge quantities of not water have
to be used, for instance 1in hospitals, where tne
production of nhot water alone accounts for S50% of
the totalt energy wused, or 1in an Hotel where it
accounts for 80% of the total, or in incdustries
iike foog processing (deiry, jam, tomato paste,
canning, bottiing, etc). vsually boilers burning
traditional fuels are wused and their consumption
is very Large. In many cases the traditional fue:s
can be repltaced by:

- use of crop-waste (corn cobs, shetls etc.)
- soltar energy

The Llatter is particuiarly important for hot water
production and special panels (flat or tupes tyde)
can be used for tnis purpose, coltecting tne solar
radiations and heating the water up to 80° or mcre
degrees.

In addition sotar panets can be used in
conjunction witn simplte -equipment to cry the
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craps, increasing tne speec of the cperaticn and

saviag expansive fuel.

The 1introcuction of these simpue equipment,
produced localty, can be of great help to =:ne
development of rural areas and wurban as weill anc
save a large amount of the traditionat fuels tnhat,

tn

[l

in many cases, have tc oe imported, w
consequent denefits tec tne economy of tne cauniry
and improvement of the living conditions of the
people.
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Figure 1 MAJOR [ENEWABLZ ENERCY RESOURCES AKD APPLICATIONS
FOR DEVELOPING COUNTRIES
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THE PROGRRAMME AN ITS PHASES

The 1identification ang promotion of industriat
investment projects for the Llocal production af
machinery and equipment for the wutilization. of
renewable energies is the object of this progrzmme.

It has been civided in the following main phases:

- preg:ration of substantive gocumentation

- establishment of national teams and beginning of
the Local activity

- consultant’'s visits to tne participating countries

- finat identification of projects

- preparation of the Italian pnase

- developing countries delegations’ visit to Italy

PREPARATION OF SUBSTANTIVE DOCUMENTARTION

To support the fulfiltment of the program wunce-
consideration, a substantive documentation nas 32en
prepared. Such documentation includes the foliowing
papers:

A background paper on the state of tne art in tne
field of the production of machinery and equipmen:
for the utilization or production of new or renewanle
energies.
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In thne first part of tnis paper, @ List &f¥ tne

machinery and guipment that cculd be taken into
consiceration for the devetgpment of tnis 1ngustria:

subsectaor, 1s praovided.

The second section describes the pracess fgr
initiating and successfully geveigoping an
industriaiization program in this supbsector.
Information in mainty based 9n 3nalysis cf previgus

experiences and studies.

2.1.2 An annotated outiine of a Country Paper (CP), which
is to 32e prepared by the g¢avetcping countries
themselves. The scope of this paper is tc present 9
possihle Llocal or foreign investors, a compiete
profile of the country 1itself, appropriate for
promoting their interest in new projects,
redeployments, expansions, or rehabititations in tne
subsector under analysis.

2.1.3 R coltection of industrial profiles concerning :he

manufacture of machinery and equipment {or tnhe
utilisation of renewable energies.
Such profiles give a brief description of the
manufacture process and information about tne
requirements of raw materials, equipment, manpower,
and area necessary for the construction anc operation
of the plant.
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Tndustrial investment project questionnaire (IIF3J).
The aim o¢f this questionnaire is to arxnegite
consultations bdetween projects sponsors in deveioping
countries and potential joint-venture partners,
financiers, supptiers of technology, etc. 1in e
industirialized countries.

Consequently, the purpose of the guestionnaire is to:

- facilitate the identification of investment
opportunities and/or projects:

- ensure that *he information proviced in each
investment opportunity or project is as compiete
ang accurate as possibte.

The above documentation was distributed to severat
countries interested in participating to the
programme.

ESTABLISHMENT OF NATIONRL TERAMS AND THEIR ACTIVITY

Five oeveloping countries finaliy joined the
grogramme, namely:

- Ethiopia
- Somatia
- Sudan

- Tneiland
- Zimbabwe
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In 2ach country a Mational Team was {ormec; each zeam

generiliy includeg one expert in renewable energizs,
ane ngustrial economist/ingustrial planner, ane
financial expert, preferably from Locati deveLopment

Danks.

ch natignal team carried out the faliowing

- preparation of 3 country paper on the production,
use, applications and marketing of equipment using
renewable energy in their country. Tnis document

was intended to

. facititate the joint igdentification or generation
cf opportunities for new investments,
redeployments, expansions or rehapilitations

. identity bottlenecks, difficulties, etc, facing
existing 1ndustrial plants in the sei2cted
subsector in developing countries and namcering

further investments.

- identification [ 3¢ specific investment
opportunities/projects (new, expanrsion ar
rehabilitation projectsi, in tne seiected

industrial subsector, for establishment in their
country, and preparation of the Industriat
Investment Project Questionnaire on each icentifiec
project

- drawing wup a Llist of qualified nationats anc
organizations who have experience and expertise i{n
the selected industrial subsector (National

Roster).
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2.3 CONSULTANT 'S VISIT TO PRRTICIPATING COUNTRY

facn couvntry was visited by the UNIDO consuttant 1ir-

order to

discuss the arafts of the country papers anc
Industriat Project Questignnaires with each
nationalt team and provide guidance and advisory
services in tne preparation of final country daper,
the identification of proj2cts etc.

visit ptants, national organizations and othe-
institutions invol ed in tne renewable energies
subsector in order to gatner gdirect information cf
the state of tne art in t: e country and thereforsa
better select thc most appropriate type of
technologies Italy could offer

heiping in organize, w:en passible, tagether witn
the national team, nitionatl institutiaons,
industrialists etc, an informat workshaop in
preparation to a8 nationat one to uve carried out
tater.

Such informal workshop were actually held in Sudan,
somalia and Zimbabwe.

Ouring this informal worksnop the following topics
were discusseg:

- objectives of tne 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 attached

2.4 FINRL IDENTIFICRTION OF THE PROJECTS

Country Project N. Bescriptiaon
ETHIOPIA ETH/001/M/88 Production of
wind pumps
ETH/002/M/88 Production of
28,000 sg.mt’
year solar
panels
ETH/003/M/88 Procuction of
microhydraulic
turbines
SOMRLIR SOM/001/M/88 Procuction of

various items
including
wing pumps/
generators
domestics
metal stoves

in 8nnexe \NO.

The foliowing 28 projects were finatly identified:

ocal Sponsor/

Ngtes

Igentified oy
Cansultant and

encorsed by

National Team
ENEC, Addis
Ahada

Icentified by
consuttant and
encorsed by

National Team

Foundary ang
Mecnanicai
worikshop,
Mogacishu
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Country Project N.

ODescription

SOoM/00z/M/88

S0M/003/M/88

SOM/004/M/88

SUCRN supb/o01/M/88

subD/001 bis/
M/88

biamass bri-
quetting
machines
fLat sotar
collectors
microhydrc
turbines
Production of
kxilns for
charcoal
Prgoduction of
various items,
including:
wind pumps/
generators
solar refri-
gerators
photovoltaic
systems
Production of
stoves, high
efficiency

Briquetting
ptant for Dbio-
masses at

Gadjed EL Thawra
Gasifiers manu-
facturing

Lacat Ssorscr’

Ngtes

union of
Cooperatives
Movemenrt
DOOGGR Ca.,
Mogadisnu

EL-BUR
Colperatives,
Etbur

Niie Armor CoO.

Khartoum

National Energy
Aoministration
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' Country Prgject N Jdescription Loca: Sconsar/
Mgties
suD/002/M/88 Production of Esmag Interna-
wind mills at tional Khar:ioum

Khartoum naorth

Sub/002 bis/ Production of National Energy

1/88 wind mills at Acgministration
K.N. Rlkadaro

SuUB/003/M/88 Production of Identified by
biogas genera- National Team
tors (2 units/ Sponsar nat
day, 3C cu.mt avaitable yeot
each)

SuUD/004/M/88 Production of HAMEI TRAOJING
flat solar col- Co., Xhartoum

lectors at
Khartoum north

SyD/005/M/88 Production of HABMFI TREDING
soLar cookers, Khar:oum
20,000 pcs/year

supb/006/mM/88 Lube oil regene- Generat Petrg-
ration at Gadeec Lleum Corporat.
€L Tawra

sup/007/M/88 Ethanol from SBLue Nile
molasses project Brewery Factory
{partialiy using
existing brewery
and distillery
factory at
Khartoum North)
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Country

Project N.

Description

THRILAND

sup/oca/mras

subD/009/M/ 88

THR/001/M/ 88

THRA 002/M/88

THA 003/M/88

Photovoltaic
panels assem-
bling, 12 KW/
month in
Khartoum Indus-
triat area

Deep cycle bat-
teries to De

used conjunction
with photovoltaic

systems

Production of
wind electric
generators
Solar energy
operated air
conditioning
systems
Production of
microhyaro
turbines and
biogas genera-
tors

Lsca:. Sponsor/
gte

N )

I9N HAYAN LT3J.
SOLAR DBIVISION,
Khartoum

lLocai Bbatteries
Company,
Khartoum

USR Econ. Dev.
Co., Bangkok

LRANNA RUAMCHANG
Chiengmai

Chiengmai iInd.
and mining fac-
tory, Chiengmai
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Country

Srgiect N.

Description

ZIMBRBWE

THR/004/M/ 88

ZIM/002/M/88

ZIMm/003/M/88

ZIM/C04/M/88

ZIm/005/M/88

ZIM/006/M/ 88

ZIM/007/M/88

Production of
equipment for
biomass trans-
formation
gasification
charcoal
briquetting

Production of
photovol *3ic
cells, modules
and complete
systems
Production of
high efficiency
concentration
type solar panels
Production of
photovoltaic
modules
Production
(improvement) of
solar collectors
Production of
brigquetting ma-
chines for bio-
masses

Wood and crop-

waste gasifiers

tocat Spansgr/

Nctes

Project igenti-
fiegd by

tant ancd engor-

consut -

sed by National
Team

National Energy
Research Esta-
blishment,
Harare

Ecolagical
designs,
Masvingo

RPEX Co.,Harare
Sotamatic,
Harare

Harare

Rirflow,

Nei Cochrane,
Harare
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PREPRRATION OF THE ITALIAN PHRSE

The preparation of the 1talian pnase was carriec¢ aut
on the basis of the country papers, of the
characteristics of the identified projects and on the
information gathered during the visits paid in thne
developing countries.

The following steps have Deen done:

- drawing up of a ®"tong tist” of companies active in
the subsector
185 companies were therefore identified

- sending to ali 185 companies a letter explaining
the investment promotion programme

- 49 companies out of 18S contacted UNIDBO showing
interest in receiving additional information on the
programme

- the country papers were sent to all 439 companies

- after reading tne country papers 35 companies
confirmed their interest

- two meetings were then organized., one in Rome and
one in MiLan where atl 1interested Companies were
invited.
At that meetings the programme was explainec 1in
detail and the documentation on the identified
projects was distributed.

Eventually 30 companies decided to participate to the
programme and the scnedule for ptant wvisits and
bilateral meetings prepared.
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' 2.6 THE ITALIRAN PHASE

The deiegation of Ethiopia (2 members) (1), Somalia
(3 members), Sudan {2 mempers) and Thailand (3
members) startec the Itatian phase on May 16, 1388.

There were a number of plants visits and bilateral
meetings as per "schedule® attached as Annexe Nc 4.
Delegations teft to vienna on June 2. The Zim3satwe
detegation {(two 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.

A special “"short type" schedule has especially
arranged for them (their failure in participating to
the Itaiian phase together with the other delegation
was beyond this responsibility and willingness).
Detaiis are provided in the following paragrapns.

(1) List of delegates is provided as Annexe No 3.
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2.6.1 Visits to plants

The foliowing ptants were visited by attl gelegations
with the exception of the Zimbabwe one {if not
stherwise stated)

SPI : large bio-gas ptant and factory for
the proaduction of smatit steel
bio-gas digesters (?) at Ponte San
Gisvanni (Perugia)

SES : wood (and crop residues) gasifier,
pitot ptant at Renciglicne
(viterbo). Zimbabwe DOelegation also

ITALSOLAR : photovoltaic «cells and mocuties
factory at Nettuno (Rome)

ISER : wind pumps and etectricatl
generators, solar panels anc giesel
generators fueled with gas. Faclory
at Perugia. Zimbabwe Delegation
also.

TESSRRI . workshop foer the modification of
diesel engines to operate witn
sroducer gas or natural gas. °Plant
at Padusa

(1 Even if specifically excluded by the project, the
importance of bio-gas was clearly started By att
national teams and therefore this topic has been taken
into consideration as well.
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HELIOQS TECHNOLQOGY

IREM

ENERG. PROJECT

RIVAR CRLZONI

RTI

SIODI

factory for the production of

phrotovoitaic celils moduies anc
compiete systems. Plant at
Gailiera Veneta (Padua). Zimbabwe

deiegation atso.

factory in the praduction of
mycrohydroturbines at S. Antonino
Susa (Torino) and visit ts

various sites wnere uynits are in

operation, Delegation of
Zimbabwe, Somalia, Ethiopia,
Thaiiang

factory for the production of
soLar cookers, solar dgriers and
systems for a buitding heating at
Cocquio Trevisago (varese).
Detegations of Sudan, Somalia,
Zimbabwe

factory at Bologna for the
production of wind pumps and winag
electric generators. Deiegations
of Etniopia, Somatia and Sudan.

factory for the production of LlLow
cost solar water heating systems
at Cesena. Oelegations of
Ethiopia, Somalia, Sudan.

co-generation of electrical
energy using bio-gas from wurban
sewages treatment. Parma.
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2.6.2

GARIBOLOL . ngiiers using rice husks as fue!l
ard rice husks gasifiers in
operation at tneir ptant in
Mitan.

Thaiiand detegation only.

IOR - PCF . sotar panels factory at Mestre
(venise). Zimbabwe and Suagan
cetegations.

Last but not teast all delegations wvisited the
renewable energies testing station of ENER, the
Italian National Agency for Nuclear and
renevable/alternative energies. This visit was of
pecuiiar interest to most of participants due to the
fact the majority of the participating countries are
in need of such a testing station.

These visits, beside their obvious importance for the
subsequent bilateralt meetings, were also signi’:zant
to get the participants acquainted with the kind of
Technology in this subsector available in Itatly.

ALl deiegations expressed their appreciation for the
Level of technology and most of then have been deemecC
appropriate for transfer to th= participating
countries.

Bilateral meetin and relevant result

Nearly all Italian companies participating to tne
programme had at Lleast one bilateral meeting with
visiting delegations.
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' 2.6.2.1 Bilateral meetings Llist
' COMPANY PRODUCTS DELEGATIONS LETTER OF
MET INTENT
' SIGNEJ OR
PRELIMINARRY
' COOPERRKTION
AGREEMENT
1 SES biomass Sgmalia
l gasification Ethiopia X
Sudan x
' Thailand
Zimbabwe
' 2 CRARBOLISI charcoal Thailand
. Zimbabwe
3 ENERGETICAR microhydro Somatia X
. MERIOIO- turbines Sudan x
NRALE Thailand
' Ethiopia
. 4 .EUROKELLER solar col- Ethiopia x
lLectors Sudan
. Thaitand
Somalia
l S ISER wind pumps/ Sudan X
generators Ethiopia x
l and concen- Somalia x
trating type Zimbabwe
' solar systems
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COMPANY PROOUCTS OELEGRTIONS LETTER OF
MET INTENT

SIGNED OR
PRELIMINARRY
COOPERATION
AGREEMENT

6 SEI photovol taic Somalia x

systems Sudan X
7 RPR biomass Thailand

gasification

8 SRS energy saving Somalia x

9 IOR PCF sgiar col- Ethiopia
tectors Somalia

Sudan
Zimbabwe

10 TESSARI gasifiers Ethiopia
Somaltia
Sudan
Thaitand
Zimbabwe

11 HEL!IOS photovoltaic Ethiopia
TECHNOLOGY systems Somalia
Sudan x
Thailand
Zimbabwe X
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' COMPANY PROODUCTS CELEGRTIONS LETTER OF
MET INTENT
' SIGNED OR
4 PRELIMINARY
' COCOPERRTICN
RGREEMENT
i
12 IREM microhyaro tniopia X
l systems Thaitana
Somalia x
' Zimbabwe
' 13 TECNIMONT ethanol Sudan
plants
. 14 ENERGO solar cookers/ Sudan X
PROJECT solar cot- Somatiia X
' Ltectors Zimbabwe
briquetting
I technology
l 15 RIVA wind pumps/ Somalia x
CALZIONI generators
' 16 ATI solar col- Sudan
lectors Somalia x
' Ethiecpia X
l 17 SUNLIFE sotar col- Somaliia X
lectors Ethiopia
l Suydan
Thailane
l Zimbaowe
i
i
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COMPANY PRODUCTS DELEGRTIONS LETTER OF
MET INTENT
SIGNED OR
PRELIMINRRY
COOPERRTION
AGREEMENT
18 DRGA batteries for Sudan X
photovoltaic (gentleman
systems agreement)
19 TERMOSO- solar techno- Sudan
LARE ITA- Llogy Thailand
LIANA Ethiopia
Somalia x
20 SOmM micro- Ethiopia
hydraulic Somalia X
systems Thailand
21 RIELLO solar col- Thailand
lectors Ethiopia
Somatia
22 GT1S solar col- Somalia
lectors,solar Thailand
energy wind Ethiopia
pumps and
generators
23 SALMINI windg pumps Thailand
and genera- Ethiopia x to be
tors Somalia x confirmed
Zimbabwe (gentieman

agreement)
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' COMPRENY PROOQUCTS OELEGRATIONS LETTER OF
MET INTENT
' SIGNED OR
PRELIMINRRY
l COOPERATION
AGREEMENT
24 GARIBOLOI rice nhusks Thailand
l gasification
and
' combustion
. 2S CESEN various Somalia x
Thaitand
' Ethiopia
Sudan
' 26 FINEXPORT bDbiogas (SPI) Sudan X
. 27 CONSITO ethanol Sudan X
' 28 SIDI biogas plant visit by
all delegations
l 29 ITALSOLRAR photovoltaic
. system
. 30 COSTA briquetting Zimbabwe
After the return of the team to Zimbabwe a number of
' local private companies have expressed the interest
in discussing joint-ventures agreements, with:
. SES biomass gasification
l cosTA brigquetting of biomasses
CARBOLISI charcoal production
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2.6.2.2

Notes on the results of the bilateral meetings

- Ethiopia had presented 3 projects angd has found

potential Itatian partners fer joint venture for
all three. In addition the Ethiopian de'egation
signed a ltetter of intent with an other company 1in
the field of biomass gasification (project
previously not identified).

In the field of wind pumps/generators w¢C Italian
companies have been selected due to the different
type of product offered. The Ethiopian delegation
carefully anatysed tne type of product of ferec by
Italian companies and selected very apprcpriate
technglogies.

Somalia has signed letter of intent with several
Italian potential partners. The agreements caver
all the projects presented with the exception of
the production of kilns for charcoal (soM/002/M/88)
and the production of stoves (SOM/004/M/88). It nas
to be pointec out that the two major projects are
in fact multipurpose and foresee the production of
several equipment for which different technotogies
(and therefore different partners) are required.

The fact that one member of the Somali aelegation
was also manager of the most important public
company involved in this kind of projects
increased, of course, the effectiveness of tne
bilaterel meetings.
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In agdition the Somali detegation had autheority to
sign on behaltf of the various private aina public
companies participating tuo the programme and that
was additional advantage.

It has to be noted, anyway, that the Somali
delegation did not make a real selection of the
potentia* Italian partners, Lleaving that tc a
subsequent phase.

R very comprehensive and aorganic proposalt for the
development of the production of wind pumps In
Somalia has been mace by an Italian Company, taking
also agvantage from the traditionat goog
relationship between Italy and Somaltia and the
consistent possibility of obtaining funds from
bilateral cooperation.

For tne same reason an other Ll2tter of intent nas
been signed for the preparation of a master pian
for the energy sector in Somatia, as weli as <tne
establishment of a renewable energy testing ang

training station.

ficcording to the Italian company sponsoring the
project {Jelonging to the public sector) the iunds
are alreao, availabte and therefore project could
be start soon.

Sudan presented 10 projects (ptus one for the
pronduction of batteries to be used in conjunction
with solar photovoltaic systems, added during the
Italian phase). Potential partners (letter of
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intent or gentleman agreement) have been found for
all projects but 3 (gasifiers, oil regeneration
plant and Ethanoi from molasses; for the Latter 3
gentiteman agreement has Bbeen found with an
engineering company but the feasibility of the
prcject, i.e. the ~transformation of an existing
brewery, seems doubtful).

The teim was very active in spite of the fact that
the most experienced member had nat the passibility
to participate (nhe came Llater together with the
Zimbaowe delegation).

The team members had not the power 0 sign tetter
of intent but they have reached a number of
gentleman agreements with Itatian companies on the
ground that information will be passed on to the
tocal sponsor once back to Sudan and he will then
exchange Letters of intent with tne so identified

ltalian potentialt partner.

Thailand delegation too had not authority to reach
any agreement with Italian companies. Oue to the
fact that most of Thai companies active in the
subsector are privately owned, the delegation did
only a "scouting" work, trying to identify which
kind of technologies/products could be of interest
to the Thai subsector. From this point of view the
mission has been fruitful because a number of areas
for future cooperation has been identified,
particultarly in the field of photovoltaic systems
for water pumping and steel bio-digesters for
bio-gas. The Thai delegation will disseminate tne
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information gathered during the Italian phase as
wetl as the several offers of cooperation (jcint
ventures etc) received from Italian companies tgo

the Thai subsector.

Zimbabwe delegation (Ministry of Energy) incluced
twa entrepreneurs too. Industry active 1in the
subsector is privately owned and therefore the
mission of tne energy ministry team was to assess
the types of technology avaitabie, to igentify
potential partners for the. 6 projects promoted as
well as to gather infarmation to be then
disseminated among industries.

This exercise was successful for all promoted
projects and as soon as the team is back ‘o
Zimbabwe the Local promoters will contact selected
Italian industries to study cooperation terms.

In addition the Zimbabwe detegation was extremely
interested by some models of wind pumps/generators
and microhydroturbines an¢ 1is considering the
poss.bility of asking Zimbabwean industries to
investigate in possible local production.

Last but not Lleast the two entrepreneurs had
several contacts with Italian manufactures of
production equipment and a numbe~ of formal
quotations have been requested that will probably
turn out into purchase orders. RLL these -equipment
are needed for the production/testing of energy
retated machinery.
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2.7 THE VIENNR PHRSE

The national teams from the participating developinrg
countries attended the vienna phase of the programme
which was devoted to activities for following-up the
results of the previous phases of the programme and
specifically to:

- discuss with concerned UNIOO substantive branches
probiems faced by the participating industrialists
in each developing country and ways and means of
solving these problems including the preliminary
formulation of technical assistance projectis and
programme Lending needs identified;

- provide follow-up assistance to projects sponsors
in promoting their projects through UNIDO/I11I0
network or Investment Promotion Services and the
Industrial Promotion Information system (INPRIS),
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 the entire programme.
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PROPOSED FOLLOW-UP AND ITS FINANCING

FOLLOW-UP

The 1Italian phase has given tne p3ssibility =2
Itatian industry and nationat teams to carry out @
comparative analysis of needs and products/services
that can be offered and the decision to go anead wilh
the majority of projects has been taken. It has tc 3Je
noticed that oanty in few <cases direct «contacis
between promoters/industriaiists were possible anrd
therefore the following fotlow-up steps are deemed

necessary:

- visit of Itatian industrialists to some of t(ne
participating developing countries where supsector

industries are mainly privately owned in order 2

get acquainted witn the country, its industry,
infrastructures, procedures, financial <ciimace,
market etc.

. identity area of cooperation with tocal
agencies/institutions operating in the field of
renewable energies.
provide technical information on the
products/technologies offered to a large number
of potential local sponsors (already identifiec
py national teams)

. contact Llocal sponsors/potential partners andg
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 envisaged.
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- preparation of the pre-invesiment studies. These
could be carried out in cocperation by the 1(woO
parties, with the assistance, just in case, of &

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
fultly evaluate their techno-economic feasibility.

- implementation stage
- subsector strenghtening; it could be obtained by:

. establishing/strenghtening of renewable energies
researcn or testing centers in atl participating
devetoping countries (Somatia and Zimbabwe nave
aiready presented relevant documentation to the
Italian bilateral cooperation)

. organizing training _ programmes for
scientists/engineers in the gesign and
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 their size, anyway, most of them expressed
their interest in joint-ventures but, again the

majority, would like to have some financial back-up,




i balele & &

CONSULTING ENGINEERS

at Least untit a final decision is taken. The prgblem
of financing/co-firancing can therefore be anaiysec

separatety as follows:

- visits to participating developing countries : marny
companies are ready to visit the countries on their
own expenses. An effective way to coordinate their
activities and reduce the costs would be, anyway,

the organization of collective visits.

- pre-investment studies: in case the typicat
co-financing scheme of COI/ICE 1is adoptec, the
source of financing for the pre-investment studies
would be as foilows: (assuming 20% the tocal cost].

20% promoter in devetioping countries

40% UNIDO and/or Itatian gitaterat
cooperation and/or ICE ang/ar
ICE/COI

40% Italian promoter

- project implementation : need for financing wvaries
from project to project and from country to
country. Generally speaking allt promoters in the
participating developing countries will provide
Llocal 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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ry Ethiopia Somalia Sudan Thailand Zimbabwe

- equity, foreign

(w}

/@

A/

O
@

part

- know how/engi-
neering

- equipment/ma-

0@ 0O

chinery

- components/
parts

- training/tech-

® O
Q0 [ @ [
%
o> >

nical assistance l

[3_: commercial toans; [_1 : soft Loan (Italian Dbilateral

co.); . : grant; O : commodity aid.

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

the Regional Oevelopment Banks.
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CONSIDERARTIONS ON THE PROGRAMME

The comments of atl national teams were Larje.y
positive on the results of the programme.

Anyway, a number of defects/constraints have Jeen
identified and couid be taken into consideration to
improve next industriatl investment argmaotion
programmes. Some few of these points are lListed here

below:

- the questionnaire for project descripstion that was
prepared for this programme was tao complicated anag
could have been filled onty if 3 feasibility study
would have been available; and that was not the
case; therefore the standard UNIDO questionnaire
has been used for most of the projects.

- the time allowed to the consultant to pay the visit
to the participating country, one week, may be nat
enough, taking into consideration that in some
cases identification of projects must be discussed
in detail with national team;

- the system of information ¢dissemination in
countries where the private sector is predominanc
should be improved and the national team shouid
also include a representative of tocal industriai
association/federation.

The dissemination of information should be done in
two di‘ferent pnases, namely:

during the identification of the projects anc of
local promoters

after the visit toc the industriatized countries,
in order to disseminate the information gatnerecd.
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Nissemination during the first phase could be ccne Jy
UNIDO by organizing a number of workshops in which
the programme is comprehensively introducec.
industriatists, Finance Institutions and Natiagnatl
agencies shoulg attenc.

As far as the second phase 1is concerned, ICE, an
Italian Trade Institute, could assist in organizing
travel, contacts for Italian entrepreneurs, 3 numaar
of *round-tables” and/ar Lectures to hetter
dissemirate the information on the prapgsed
technotogies, identify other interested partners etcC.
ALso the air and hotetls fares wculd be more
convenient.

- preparation of pre-investment studies: co-financing
is generally required, in the sense that Itaiian
companies are of course not expecting a profit out
of this phase but they would Like o nave
reimpursed 3t Least major expenses (travet,
external consultant if needec etc).

Major sources for financing/co-financing coulc 3e

UNIDO
the center for industrial development (DI, an
agency of EurdJpean Commurnities that has a special
agreement with ICE for pre-investment stucies
co-financing
I:alian bitateral cooperation through the 0GCS of
the Ministry of foreign affairs

- the presence of some promoters from participating

developing countries during tne visit to tne
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sgonsar  ingustrializeq caountry wgu.o 28 very
sffective and is hignhiy reccmmendecd

future programmes shoutld ailso inclicge tae
provisions 1o grg3anize wvisits of interasted
industries ta particigating deveioping csuntri2
affering co-financing of transportatiaon exge
These trips could be organized immediately a°
the end of the *Vienna Phase® and wouid permit G
gs aneac in expioriag cooperation ogssisiilzies

witnia short pericd.
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SQUIPMENT AND MRCHINERY

TAKEN INTO CONSIDERGTION

FOR THE UTILIZRTION OR

PRODUCTION OF NEW OR RENEWRBLEZ

ENERGY FROM SOLAR, BICMRASS

(EXCLUDING 3I0GRS) ANO MICRO-HYCRO

SCURCES
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ANNEIXE 1

LQUIPMENT AND MACHINERY TAKEN INTO CONSIDERATION

The list of the suvggested equipment anc machinery
deemed appropriate for production by incustry in

developing countries inctuces:

flat plate solar collectors
sglar dryers

solar cookers

photovoltaic systems

hydraulic turbines

wind motors

equipment for biomass conversion

1. FLAT PLATE SOLAR COLLECTORS

water heating by fla: piate collectors is5 the solar
technology most ready - technically, economically anc
commercially - for wide spread applications, even if
its diffusion in many cases is made cifficult by tne
high fixed investment cost.

Final water temperatures can be in tne range of 45 t2
80-100°C. Efficiency is as high as 0.5-0.6; (ais
means that the availaole energy in tropical regions
can be as high 2700 to 3500 Kcal/d.m2 for at least
250 d/y.
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The flat plate solar collectors fine utitization ir
the following fields:

- demestic uses

- agro industry and food processing
- textile industry

- social and sanitary facilities

2. SOLAR DRYERS

The solar dryers utilize the same energy source 3s
the traditionat technique, that normally consists in
exposing tnhe products to DJe dried directly to the
solar radiation.

New solar dryers offer the following advantages 1in
comparison with the traditional technigue:

- decrease of the Losses due to the contamination of
the product (bacteria, mildews, irsects);

- improvement of the nhygienic characteristics of tne
dried product.

In any case, the solar dryers are only suitable for
treating a timited amount of products due to the very
high energy gemand; their typical application is in
family owned farms in rural areas.
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SOLAR COOKERS

under their name all tnose cooking systems ta3t
utilize solar radiation as an energy source are
ctassified.

The main types of sotar cookers are three: the 390x

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

8cx type cooker: it consists of a welti insutated box

with a narrow window, through wnich the solar
radiaiion can enter 1inside, whera the kettle is
ptaced.

The heat losses cutsice this bax are very lgow; s3 the
internat temperature increases steadily. The
efficiency of these systems is wvery high, more tnan
S0%; the amount of food to be cookec can be up to 4
Kg ard the tengtn of time requirecd is in the range cf
3 to 4 hours. The cost of this type of cooker is very
iow, so its use is convenient even wnere the cost of
firewood is Low.

Sun basket ype cooker: the operating principle of
this type of <cooker is the same as that of the
concentrating solar collectors; so in tnis cooking
system the kettle 1is located in the focus of a
parabolic mirror. This system wutilizes onty direct
radiation; as a consequence, only 1in these regions
having more than 250 days/y without fog or clouds
this system can be conveniently used; furthermore,
since the cost of this system is rather high, it can
be convenient only where the c¢cost of fuel (firewood
included) is hign.
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Solar steam cogker: this system is made-up 0f two

parts: a certain number of concentrating sgiar
collectors and a kettle with a3 doubie wall. An
etement of a heater exchanger tnrough which water
flows and is neated 1s put in the coltector’s facus:
after the tast collector the water 1Is cgonverted to
steam sng, 3as such, it condenses in the cavity of tne
kettle, thus transferring heat to the food 1inside;
then the condensate is pumped again to an through the
collectors. The advantage of this sysiem, compared
top the other two, consists in the possibility of
cooking inside the house; but it is rather costly ang
then very setdom economically justifiec, except when
it is alsp possible to use the steam for industrial

uses.

The main application of all these systems is the
cooking of foed in rural areas especialliy where they
can substitute firewood with a consegquent

contribution to deforestation probiems solutions.

The steam systems can also be wused for steriiizing

surgical instruments and bed-Linen in nospitals 1

rural regions.

PHOTOVOLTAIC SYSTEM

Photovoltaic solar cells conver*t sunlight into
etectricity. They contain no moving parts, produce no
noise and pollution, and require Llittle maintenance.
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A typical assembly of solar «cells prcduces about 10

watts of electricity per square foot of area on a
sunny day, at noon.
Rctusl mass produced solar cells have a conversion

efficiency of 10 to 13% in sunlight.

The basic eiement for the photovoltaic generation 1is

the Silicon cell. This cell, after proper treatment,

is assembled in such a way ta compose tne

photovoltaic module.

The module is therefore the core of the photovoltaicz
electricity generating system that requires {wo other
components: the control anc tne

panet storage

battery.

Many applications of photovoltaic systems are:

- lighting (in conjunction with lLow power Lamons)
- water pumping

- feeding radios, refrigerators (better if modifiesz
to need itow power) etc

- installations in remote areas; meteorological
stations, signal systems for railways or airports,
telecommunications, systems etc.

The passive wuse of photovoltaic systems nas Dbeen

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

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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HYDRAUL IC TURSINES

Hyadrcopower is generally considered a major option faor
enerqgy production in developing countries.

The results of the studies worked out by the World
genergy Conference 1in 1974 show the hydracpower
developed s¢ far was around 17% of the potential
ccnsidered reasonably devetopable; the largest par:
of this power potentiat 1s reported to be {ocated 1in
Africa, Rsia and South America.

However there are Llimitations, both technical ang
economic for further development. 1In most cases,
also, it becomes necessary to coordinate hydropower
development with the deveitopment of the water
resources for other purposes such &8s irrigatiaon,
water supply for domestic and industrial use, (flood
contrel and navigation.

In any case, hydropower technology 1s well
established and proven; 50urces are easier ta
identify tnan for other types of energy; the Life
cycle (typicatty 30 or 40 vyears) is Ltonger than,
e.g., for a3 diesel plant {10 or 15 years).

So, the opportunity to emphasize the importance of
improvement in the development of the expltoitation cof
such energy, which 1is perfectly renewabdle, non
pottuting and a real means to achieve 3 much broader
goal, which is the integrated rural development, 1is
otvious.
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Engineering Civil VWorks Electro-mechanic works
Fig. 1 Investment cost comparison between a mini hydropower

plant and a large plant

Source: Hydroart
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Projects can bde Large scale foar big energy and
retated industrial develitopment, or small scaie for
ruiral and decentralized 1industrial appticaticns;
small wuynits offer ampie opportunity for L5Cal
constryction and management and according tg the
history of electrification in many 1ndustrialized
countries, small machines seem to be the most
interesting ones for the adevelopment of [ndustriatl
regions in a devetoping country even 1Y thelir
utilization is geographicalty ttimited to suitabie
sites, along rivers and other sources of f{iowing
water: in fact their instatlation can be tess
expensive than an electric network, due to tne (ow
density power demand in rural regions; construction
technology can be simple; construction material can
be easily selected among the more common oORes;
instaliation does not regquire complex studies and
difficult work and repairs are easy and not «costiy.
(ref. fig. 7). '

Anyway, power outputs can be avaiiable from Less than
one kilowatt to many megawatts.

Efficiency: very high for Large turbines, quite lower
but acceptable for the smallest types, the objective
being to achieve the most effeciive rather than the
most efficient generating plant.

The annual load factor is lLargely dependent on the
variations of the river flow-rates; but witn smail
machines, very often exploiting only a part of the
availaple flow rate, it can be high enough.

Average cost of produced power: S to 10 US c/%“wh.
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6. WINOMOTORS (WECS)

fpart from firewood <Ccompustion, wind is tne elzes:
renewabie source useg in the worlc 2speciagliy faor water
pumping ancd wheat milling.

Tropical areas in general nave comparatively law average
wing veiocity, while some tropicat areas suffer perizgic
extremely high wind velocities. {(Fig. 2)

Temperate areas in general have reasonable average wind
velccities and certain locations are very suitable for
the production of energv.

R WECS (wing energy conversion system) can be of many
gifferent designs and sizes (Fig. 3:I.

Some types are particutarly f‘itted for wirds of Low
average speed (about 6 m/s) ang are normally usec (o
drive pumps directly coupied to the winc motors; WECS af
tnis type are normaltly called wingd pumps.

Other types are suitable only for winds of high speed (23
up ta 12 m/s) and are normally used for electricity
production; WECS of this type are thus normaily calted
wind generators.

Therefore the selection of a WECS (mechanical driving or
electricity +ing speed is targely dependent 3n the {gccatl
electricity production). Wwind generators ¢an operate
interconnectad with an existing electric network or <zan
stand aione with or without energy storage; it can run
coupled to a diesel generator or a hydroelectric power
plant to save conventionat fue's or water; it can
ooerate night and day.
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Key
Over S000 kWh/xW

3750-5000 kWh/kW
2250-3750 kWh/kW

750-2250 kWh/kW
Under 750 kWh/kW

Fi9.2 Availability of wind energy (annual specific output of windmills rated at 25 mph). (Courtesy of WMO/
IDOE.) ( REF. 10)
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FTic. 3 Operating characteristics of major rotor types . (REF. 10)
Tip/Speed
Rotor Type Ratio Range C,~ M Torgque Tyoical Load
Propeller ,:
(rife) u .
6 to 10 0.42 | High | Low | Electrical
Generator
Derneus
{1ife)
Sto 6 0.40 | High | Low | Electrical
. Generator
Cyci
(1if £1 i
Electrical
w4 0.45 H:'t’:" ":::" Generator
ar Pump
Chalk
Multi-8lade . .
Electrial
Qire) 34 0.35 [Moder-{Hodert conerator
. ate ate or Pusp
failv;'ng .
lift
Electrical
4 0.35 [Moder- Moder—t conerator
ate ate | o pump
Fan-Type
(drag)
1 0.30 | Low |[High Pump
Savonius
(drag)
“ﬁ‘{@ 1 0.15 | tow [High | Pump
Outch-Type =
(drag) — =
=t 2t 0,17 | Low |High | Pump or
= = Mill Stone
£3
Cq o, pewer gwinaent

!
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The Lload factor will vary between 20 anc <40 percent fgr
ngrmal machines.

in the smali scale range an overait efficiency, from
wind to final output, in the 30-40 percent range can DBde
achieved.

BIOMASSES CONVERSIGN

Wood and biomasses are perfectly renewabie energy,
avaitable 1in tlarge amounts (tropical forests are
reported to cover an area equal to 15% of the tota:l
world surface); wooo is Llargeiy wused as firewood
especially for domestic cooking and heating; but tne
quantity wused in any country appears to vary

significantly ocver a3 period as a function of governments
directives, want gof preserving forests, environmentai
considerations and tne <cost and storing/distribution
probtems of conventional fuels in rural areas; even if
retiable statistics are not availabie, there is no doubt
about 1its usefulness as an energy source but there are
doubts about the efficiency of its exploitation.

In addition to woog, there are Llarge amounts of wastes
or by-products (originating from wood working,
agricuttural and, sometimes, domestic garbage) which are
an important reserve of energy and whose utilization as
fuel is a “*whole profit", being something of no gtner
value and often a source of possible poltution.

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 shell, walnut shelt, cabbage-paim shel {,
babassu sheil, frulit pits, exhausted D2arks from
tanning extraction;

- chipped wood, sheli and fioss coconut, trimmings, peat

Wocd and such wastes can bpe efficientiy utiiized in
three main ways depending on the specific requirement of
energy users, tnat is:

. direct combustion
gasification
carbonization

The average wvalue of ¢the heat output (LHV) from the
direct combustion of 1 Kg of such fuels, with 10%
moisture and S% ash, can be estimated at about 2300
Kcal. This «catorific wvalue 1is tLargely gepencent on
moisture content which <can reach 60%; sc, wneneyer
possiblte, it 1is <convenient to dry the waste befogre
incineration.

ODirect combustion is mainily suitable for materials of
very small size as those listed above in tne firs:
group. Hot products of combustion can be used as arying
means or faor production 4f hot water or steam, for
technological use as well as for the power productian.

If electricity is the onty required production,
gasification 1is oprobably the most suitable method,
especially for small or mediur power demands: tne
produced gas, after washing, is fed directly to a gdieset

generator; the wood consumption can be estimated in the
range of 1.2 to 1.3 kg/kwh.
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With to2 carbonization process, from 1 kg of fuel, in a
vertical retort, the following products can be obtained

(1}

- charcoal (LHV = 7300 xcal/kg) 0.150 to 0.400 kg/kg
- tar 0.050 to 0.150 kg/kg
- pyroligneous acid 0.200 to 0.40C kgikg
- fuel gas (LHV = 2500 kcal/kg) 0.140 to 0.350 kg/kg

The carbonization system can be a solution for procducing
at the same time charcoal, gas and tar.

Cnarcoal has applications in tne metallurgical pgrocess
or as an easily handled fuel for many domestic uses; 3as
can be burnt and pyroligneous acid and tar processed far
separating very useful chemicats: solvents, acetic acid,

turpentine, crecsote and tobe oils.

Charcoal itself can ©be further treatec to gbzain
activated carbon, a well known auxitiary for the food or

chemical industry.

LA d
oy
4]

(1) not taking into accoun: the fuel required for

carbonization process.
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INOENTIFICATION ANO PROCUCTION OF INDUSTRIAL INVESTMENT
PROJECTS FOR THE LOCRAL PRODUCTION IN ODEVELOPING COUNTRIES
OF MACHINERY ANO EQUIPMENT FOR THE UTILIZATION OR
PRODUCTION OF NEW OR RENEWRBGLE ENERGY FROM SOLAR, BIOMRSS
(EXCLUDING BIOGAS) AND MICROHYORORESOURCES

UNIOO PROJECT US/GLD/81/109
REPORT ON THE CONSULTRANT'S MISSION TO ETHIOPIR

0. FORWARD

The Consultant arrived in Rddis Ababa on November 27,
1887 and started the work with the Ethiopian National
Team on the same day. Ouring the stay the Consultant and
the National Team had the opportunity to review the state
of the development of research and production in the
subsector by wvisiting 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 RAuthority.

As 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 final 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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PRICRITIES

The following oriorities have been 1identified by the
National Team:

- solar energy

- wind energy
- hydraulic energy

BACKGROUND INFORMATION

PRESENT PRODUCTION UNIT MRRKET

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.

SOLRAR ENERGY

Many wutilization 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
absordb the production of about 100 m=2/d of solar
collectors.

Even in the field of solar dryers the possibilities of
utitization seem very promising.

WIND 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, 8 wind wunits
which are working satisfactorily.

HYDRRUL IC 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. An 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 in
details; the final issue, after the comments by the
manufacturers, will be Llikely issued within the end of
Oecember, 1987.
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INDENTIFICATION AND PROOUCTION OF INDUSTRIAL INVESTMENT
PROJECTS FOR THE LOCAL PRODUCTION IN DEVELOPING COUNTRIES
OF MACHINERY AND EQUIPMENT FOR THE UTILIZATION OR
PRODUCTION OF NEW OR RENEWRBGLE ENERGY FROM SOLRR, BIOMASS
(EXCLUOING BIOGRS) RAND MICROHYDRORESOURCES

UNIDO PROJECT uUS/6GLO/81/ 108
REPORT ON THE CONSULTANT'S MISSION TO SOMALIA

The consultant arrived Mogadishu 2n November 1S, 1987 and left
on November 23.

We had the opportunity to work the whole week with thé National
Team, meet Governmental Officiers, visit plants and to attend
to a mini-workshop.

1. PERSONS MET

1.1 NATIONRL TEAM

- Mohamed AlLi Dahir, Director of the National Foundry and
Chairman of the Technical Committee for Energy.

Musa Rhmed Musa, Director of Planning, Ministry of
Industry.

- Said Firdhis, economist, Oharoor Consultants Co.
1.2 GOVERNMENT OFFICIERS

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

H.E. Hussein Abdulla Alasow, Minister of Industry
- Mohamed Nour Alyn, Vice Minister of Industry

- Osman Jama Rli, Chairman of ¢the National Potlitical
Committee for Energy.

- Rbbas Yassim, Directo General of Budget

- AlL1 Hassan, Director General bf Cooperation, Ministry
of Foreign RAffairs.

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

- Hussein ElL ARbe, Permanent Secretary, Ministry of
PLanning.

- Said Hamed Youssef, Director Gener.l, Somali

Oevelopment Bank.
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1.3 U.N. SYSTEM

- M. Ristic, UNOP Res. Rep.

- B. Locke, UNOP Deputy Res. Rep.

- Dick vVan Duijin, UNIDO consultant to the NFMW
1.4 OTHER ORGANIZATIONS

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

- Dagga Co. General Manager

- A. lncarnato, Italian Embassy
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2.

2.4

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 (wind, solar etc) and
their performances would also be of benefit for a
comprehensive understanding of the present situation.

Add paragraph with 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, tn select most appropriate 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! Proiject

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 tocal production.

A long work to optimize the products characteristics and
to introduce them in the market is needed as well as the
probtem of *buyers financing® should be taken into
consideration (in 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 should be concentrated in
existing 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, woulc be too
high.
An order of priority that could be suggested 1is the

following:

A.

B.

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
(training etc.).

Other private sector workshops could also be involved
in the production.

The production of generators can also Le 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.

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 without the cooperation of the
private sector and could mainly include the design and
production of:

- Bio-waste briqueting machines

- Briqueting machines for charcoal 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, vhen
possible, with reforestation programmes. The use of
crop-wvaste to be used as fuel in boilers should be
studied and planned carefully in Locations where these
wastes are available (bagassa, coffee shells, grain
husks, corn cobs etc).
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C. Solar enerqy 3and retated applications

Within this subsector the following equipment can be
considered:

- flat type solar collectors for water heating

- solar dryers (with flat type solar collectors) for
crop drying;

- photovoltaic systems for electricity productian

- refrigerators and Llow power Llights to be used 1in
conjunction with photovoltaic systems.

Considering the prevailing climatic conditions 1in
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 iat can be actually produced. On
the other hand allL the components, parts and raw
materials should be imported. RAn accurate market
investigation should therefore be carried out, perhaps
in cooperation with potential foreign partners to
assess the feasibility of the project.

0. Stoves

The project seems interesting and can be implemented
by both the NFMW and Elbur Cooperatives being
different types (casted or metal fabricated).

Both sponsors are already producing these stoves and
therefore the requirements fTor improvements in both
quality and quantity should be identified in terms of
equipment, raw materials, know how, training etc.

E. Other proijects

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.

Pro financin nd *mark financing®

R paragraph could be added to the C.P. on possibilities
of financing the projects (industrial) and the buyers.

If possible, identification of main governmentai
guidelines and measures needed for the development o7 the
subsector could be provided (for instance soft Loans for
farmers &nd communities buying renewvable energies
equipment (wind mills, charcoal pi‘oduction kilns, solar
dryers etc.). The C.P. will be modified and submitted on
Oecember 1S.
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3.

WORKSHQOP

A formal workshop will be held in ODecember for the
official clearance of the emended version of the Country
Paper. On the same time an informal meeting has been held
with the presence of H.E. the Ministry o Industry, his
Deputy and the Chairman of the Political Committee for
Energy. Member of various Ministries as well of the
private sectors wvere also attending together with UNDP
Resident Representative and his Oeputy. Both the Ministry
of Industry and the Chairman of the Committee for Energy
addressed the attenders, while the Oeputy Minister of
Industry has presented the draft of C.P. within the
guidetines of the Government policy for energy and the
Consultant has introduced the UNIDO 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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INOENTIFICRTION AND PROODUCTION OF INDUSIRIAL INVESTMENT
PROJECTS FOR THE LOCAL PRODUCTION IN OEVELOPING COUNTRIES
OF MACHINERY AND EQUIPMENT FOR THE UTILIZRTION OR
PRODUCTION OF NEW OR RENEWRBLE ENERGY FROM SOLAR, BIOMASS
(EXCLUDING BIOGAS) ANO MICROHYDRORESOURCES

UNIDO PROJECT US/6L0/81/109
REPORT ON THE CONSULTANT'S MISSION TO SUOAN

0. FORWARD

The consultant arrived 1in Khartoum on October 19, 1987
and started the work with the Sudanese National Team on
October 20. Ouring the stay (until October 27), the
Consultant and the National Team had the oppovtunity to
review the state of the development of research and
production in the sub-sector by visiting a number of
institutions and industries active in the sector,
including:

- Energy Res2arch Council and their branch RERI
(Renewable Energies Research Institute).

- Renewable Energies Research Center at SO0BR

- Sahana Drilling Co.

Sudan Develaopment 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
UNIDOO an informat °"workshop® has been organized to which
the persons listed in Annex R attended.

1. PRIORITIES

The following priorities have been identified by the
National Team and the conclusions have been shared during
the informat workshop:

- Wind energy

- Biogas digesters

- Solar energy for non water pumping applications

- Biomass transformation (cotton stalk carbonization and
bricketing)
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2. BACKGROUND INFORNMATION

2.1 Wind Enerqgy

Wind speed 1is enough for Llow/medium size water
pumping systems in 080% of the Country and suitable
for electric power generation atso in, at least, 30%
of the Country'’'s surface.

Studies carried out by RERI show that the cost of
each cubic meter of water pumped 1is very much Llower
vhen wind pump is wused instead diesel engines (in
addition to the difficulties in keeping normal the
supply of diesel o0il in various remote areas).
Emphasis has been therefore given to the use of this
source aof energy. R prototype has been built by a
Local engineering company with the help of a Dutch
technical assistance programme and it has been
instalted in a farm where has been satisfactorily in
operation of the Last 9 months.

The beginning of the production of a first batch of
40 units (out of 60 bookings) has been hampered by
the Llack of foreign currency to buy some raw
materials.

Other companies are interested in producing wind
pumps and studies are wunderway. The cooaperation
between RERI and the industry in this field has been
exceltltent.

2.2 Biogas digesters

AR number of cos.,.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 Soba research center. P.V. systems are
considered too expensive, for the time being, for
water pumping application while the 1nterest is
concentrated on:

- Low power Lighting
- communication system
- refrigeration (drugs stores etc)

In addition solar cookers are considered of topic
importance (87% of the total energy is consumed in
housing, 90% of that value is needed for cooking) and
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several models have been already manufactured and
tested.

2.4 Biomasses

Oomestic fuel wuse of wo0od 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 (agriculture
residues) 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 experimental wcrk carried
out by RERI in cooperation with UNIDO have shown that
the production of good quatity 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 yet completed.

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

- Ethannl production from molasses: a project
proposal will be presented by SOC.

3. THE WORKSHOP

Even if not called officially as °*national workshop® but
only as informal meeting 1n 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
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- ldentification of priorities for Sudan

- State of the Art in Sudan

- Cooperation among Research Institutions, Industries and
financial institutions

- Constraints to development of the subsector (lack of
financing for components/raw materials import for
producer and lLack of long terms loans for buyers etc.)

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

- ldentification of projects

As result a proposal has been formulated (see Annexe R)

OTHER RCTIVITIES

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 (new data etc.) and of the project
questionnaires.

It has been requested that the final report be submitted
within the end of November 18987.
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ANNEXE R

S 2+ ====8======1

l
COMPANY/ INSTITUTION |

=== == --==I

0. RABU KASHRWA Businessmen & Employers Federation

SI00IS A. OMER Energy Research Council

ABOELMONEIM EZOBEID Energy Research Council

AHMED MOHO. HRAMIOD The Ministry of Industry

KAMAL ELKIN FADL BAKHA Industriay Bank of Sudan

YOUSIF ZRAHI SID AHMED Sudanese Ind. Ass.

MUSTAFA R. OSHAN Sudanese Ind. RAss.

IBRAHIM MOHAD IBRAHIM Sudan Rural Development Co.

EL TAYEB IDRIS SISU Energy Research Council

AHMED ARBASAUD Energy Research Council

F.M. DEBUL UNIDO Khartrum

HASSAN WRRODI Energy Research Council

ERIK DOOYEWEEROD UNIDO

ROBERTO BENVENUTI Baldo & Co. Milan, ltaly

ELMUBRARARK ALI Sudan Development Co.

AWARD HIGARZ1 Sud. QOevt. Corp.

MOHRAMMAD TAG Tag Cosmetics Toiletries Ltd.

R. MONEIM TARHN Tag Cosmetics Toiletries Ltd.

======,=-=====ﬂ=8.m.S-é=======’=-==='-------.'-..'“’8.---.

|
|
|
|
|
|
|
i
|
i
!
|
|
|
!
]
!
I
|
!
|
|
|
|
i
!
1
|
|
|
I
|
|
|
]
4




balde &¢.

CONSULTING ENGINEERS - 6 -

ANNEXE B

This is a text of a proposat submitted by SROC that has been
shared 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. Namely:

- Wind mill ( constraints

- Biogas )

- Small scale sotar energy ( etc. by way ¢ a
Lighting, health, education ) feasibility study

Demonstration with the objective of creating demand
(studying approaches to most suitable ways).

Approaching the Government in pursuit of a favouraole
policy.

Approaching financial institutions to get them involved
from the very beginning.
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IDENTIFICATION AND PRODUCTION OF INDUSTRIAL INVESTMENT PROJECTS
FOR THE LOCAL PRODUCTION IN DEVELOPING COUNTRIES OF MACHINERY AND
EQUIPMENT FOR THE UTILIZATION OR PRODUCTION OF NEW OR RENEWABLE
ENERGY FROM SOLAR, BIOMASS (EXCLUDING BIOGASS) AND MICRO-
HYDROSOURCES.

UNIDO PROCECT US/GLO/81/109
CONSULTANT REPORT ON THE VISIT TO THAILAND

0. FORWARD

Consultant’s team arrived in Bangkok on July 12, 1987 and
started the work with the THAI National Team cn July 13. During
the stay the Consultant and National Team had the opportunity
to review the state o0of 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 2lanning, Thailand Institute cf

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 Technaology 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 identified by the National Team as already
producer (or potential ones) of equipment and aachinery
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
ccaclusion that the following oreas should be considered of
high priority within the renewable energies machinery and
equipment production:
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- b1 S transfurmation (wood gasification, crop waste
bra...eting, charcoal production mainly)

- micro-hydraulic turbines for power generation at selected
sites

- solar cell operated equipment (mainly far water pumping,
telecommunication in remote areas, refrigerators, etc.)

- wind operated pumps and generators (limitecd to the southern
part of the Country).

BACKGROUND INFORMATION
2.1 Biomass

The Country has alreody 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 hcove 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 aperating
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
present eff. iency in charcoal production is in the range
of 207 by weight 9n wet basis, while the use of better
equipment could considerably increase the conversion
efficiency.

2.2 Micro - hydro turbines

Locally designed turbines are presently in production, 10-
200 Kw range. 10 to 20 units are installed 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 enerqgy

A comprehensive study has been carried out by Thai and
foreign consultants on the availability and reliability of
solar and wind energy.

The solar energy potential is quite good, being, as an
average, 4.7 kWh/sq.mt/day. Two Joint Ventures are
presently operating in the Country, but special
agpplications only are so far considered because of the high
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cost of installation and, in turn, 0of electrical energy
produced (2%/kWh).

Wind potential energy 1is, on the contrary, quite low. Only
few areas, mainly in the Southern part of the Country, are
reasonably suitable for wind energy exploitation. Same
2,000 units have been installed so far, mainly for water
pumping.

3. OTHER ACTIVITIES

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 Ec. Dev. Co. factory was visited in Bangkok, and Chiengmai
Industry and Mining Factory and Lanna Ruamchang Co. in
Chiengmai; one questionnaire was completed in such occasion and
other questionnaires, as agreed, will be provided together with
the final report. In their contacts both the Consultant and the
National Team have found a general agreement on the absolute
necessity for the developing of this activity of a well
established financial plan as a support to bath the
mcnu facturers and the end users.

Both teams have agreed in planning the Italian and Vienna Phase
taking into account the priorities ocgutilined under par. 1.

The idea of organizing a national wcrkshop 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 1Italian 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 (bio—mass
conversion etc.) with Italian manufacturers.

The National Team hopes also to have the opportunity to get in
touch with the team of the other Countries participating to the
program in order to investigate any possible form of
coaoperation.

4. CONCLUSIONS

The National team will review the Country Paper in accordance
with the results of the work developed together with the

!
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consultont team and will issue the final report, 1in 30 copies,
and complete with some questionnaires as soon as passible.
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INOENTIFICATION ANDO PROOUCTION OF INDUSTRIAL INVESTMENT
PROJECTS FOR THE LOCAL PROOUCTION IN DEVELOPING COUNTRIES
OF MACHINERY AND EQUIPMENT FOR THE UTILIZATION OR
PRODUCTION OF NEW OR RENEWABGLE ENERGY FROM SOLRR, BIOMARSS
(EXCLUDING BIDGAS) RAND MICROHYORORESOURCES

UNIDO PROJECTY US/GLO/81/7109
REPORT ON THE CONSULTANT'S MISSION TC ZINMBABWE
The Consultant arrived in Harare on November 8 and left on
November 14. During bhis stay he had the opportunity to work
with the National Team, The Ministry 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 infnrmation on these and the main priorities. A
mini-workshop was also organized.

1. PERSONS MET

1.1 UNIDO
Mr. A. OlLsen, J.P.D.
1.2 MINISTRY OF ENERGY

- Mrs. J. Chadzingwa, Oept. of Energy Resources and
Development.

- Mr. R. Tirivanhu, team member

- 0. I.M. Zinzombe, Oep. of Energy Resources and
Oevelopment.

1.3 PRIVATE SECTOR SPONSORS

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

,

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

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

- Faizal Gangat, Ecological Designs
D.M. Mollat, WS & G. hi-tech.
- Derrick McDiarmid, Solamatic Systems.

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

PRIORITIES

Several eguipment using renewabie energies are already
produced in the Country, or at Lleast, assembled (solar
panels, solar cookers, photovoltaic systems, boilers
using biomasses, gas producers etc).

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

- Solar energy applications
- Biomasses 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 proiects have been identified (both
questionnaires and the simplified UNIDOD form will be
submitted with the final C.P.):

- NE1 COCHRANE ENG. Ltd

Biogasses gasificatiun, boilers (improvement of
existing production).

- RIRFLO
Biomasses (cropwaste) briquetting and firing
(improvements, technical assistance and foreign

exchange funds for components import).
- WS & G hi-tech

Photovoltaic systems (improvement to present
production)

- ECOLOGICAL ODESIGN

Solar systems, biomasses applicetions (plant for the
production of vacuum tubes solar panels).

- SOLAMRTIC SYSTEMS
Solar applications
- NRTIONAL ENERGY RESOURCES EST.
Photovoltaic systems (new plant)
- NATIONAL FOOO CORPORATICN
Butanol produection from maize (as additive to diesel)
- Sponsor to be identified (RIO TINTO ?)
Calcium carbide production.
The Last project will probably not be presented because
there is already a strong Japanese interest for possible
joint venture.
Rs result of the mini-workshop held in Harare it is

possible that other projects cculd be presented during
the Italian and vienna Phases.
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4.

WORKSHOP

R mini workshtop has been arganized at the Ministry of
Energy. Representatives of the Oevelopment Bank, the
Ministry of Industry and the Confederation of Zimbabwe
Industries 2lso attended. The programme and the C.P. were
introduced. The Confederation of Zimbabwe Industries will
publish the new in their bultetin.

FINAL REPORTY

Final report will be sent to Vienna within Oecember 15.
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ANNEXE 3

CELEGRATICONS FROM PRARTICIPATING

ODEVELOPING COUNTRIES
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COUNTRY

SgMAL:IA

SCMARLIA

ETHIOPIR

ETHIOPIRA

sSuDAN

SUDOARN

SUDARN

<
D
4
in

Mr. Said Aden Mohammed
Director Projects DBepariment
Somali Jeveltopment Bank

Mr. Muse Ahmed Khayre

Ministry of Industry

Mr. Gebremariam Beyene
Agricultural Industrial
Jevelopment Bank

Mr. Mulugeta Rdamu

Ministry of Mines and Energy
D/Manager of Energy and
Project

Mr. EL Mubdarak RLi Osman
8. Sc. Economics

Sugan Development Corp.
Proiect Department

Mr. Mahjoub Mohd Mustafa
gl Roubi Elect. Eng. co.
Manager

Mr. Hassan Wardi Hassan
Head Sclar Energy Research
Oepartment

RN
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COUNTRY NAME

THARAILAND Mr. Seing Chart Limpsuree
The Industrial Finance
Corporation of Thailand

THRILAND : Ms. Gunruan RAmatyakul
Industrial Economics and
Planning DOivision
Ministry of Industry

THRILAND Mr. Charmroom Malaigrong
Ministry of Industry

ZIMBABWE Ms. Chadzingwa
Ministry of Energy

ZIMBRBWE Mr. R. Tirivanhu
Ministry of Energy

ZIMBABWE Mr. C.E. Haden
Managing Oirector
Cochrane ind.

ZIMBABWE Mr. Faizal Gangat
Managing Oirector, ecological
design
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PLANT VISITS AND BILRTERRL

MEETINGS STHEDOULE

OURING ITHALIAN PHRSE
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Wednesday 18/05/ 1988

RLL day : all delegations in Ponte San Giovanni
S.P.I., Mr. Berna

Thursday 18/0S/7 1988

Morning : all delegations in Ronciglione (Viterbo)
S.E.S., Mr. Gautier

Afternoon : all detegations in Nettuno (Roma)
ITALSOLAR, Mr. Corsini

Friday 20/05/1988

09.00 SUDAN - ISER (Mr. Bonservizi)

08.00 THRILANDIA - RPA (Mr. Solinas)

09.00 SOMRLIA - ENERGETICA MERIDIONALE (Mr. Giubergia)
09.00 ETHIOPIA - EUROKELLER (Mr. Bellistri)
10.00 ETHIOPIA - ISER

10.00 SUDAN - ENERGETICA MERIDIONRLE

10.00 THRILANDIA - CARBOLISI (Mr. Vicini)
11.00 SOMALIA - ISER

11.00 THRILANDIA - ENERGETICR MERIDIONALE
11.00 SUDAN - EUROKELLER

12.00 THRILANDIR - EUROKELLER

15.00 ETHIVDPIA - ENERGETICR MERIOIONALE
15.00 SOMALIA - EUROKELLER

16.00 SOMALIR - S.E.I.

17.00 SUDORAN - S.E.I.
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Monday 23/05/ 1988

Af ternoon :

14.00 ETHIOPIA - IOR PCF (Mr. Carlo Milan)
16.00 SOMALIRAR - IOR PCF

16.30 SUDAN - IOR PCF

Tuesday 24/05/1988

Morning : alLl delegations in Padova

TESSARI, Mr. Dal Checco

Afterncon : all delegations in Galliera Veneta (Padova)

HELIOS TECHNOLOGY, Mr. Franco Traverso

Wednesday 25/05/1988

ALL day : ETHIOPIA, THRILANDIA and SOMALIA in Torino

IREM, Mr. Bonino

09.00 SUDAN - TECHNIMONT (Mr. Colombi)

Afternoon : SUOAN in Cocquio Trevisago (varese)

ENERGO PROJECT, Mr. Gennaro Bracale
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Thursday 26/05/1988

Morning : SOMARLIA, SUDAN and ETHIOPIR in Botogna
RIVA CALZONI, Mr. Comand

Afterncon : SOMALIA, SUDAN and ETHIOPIR in Cesena

“TI, Mr. Mariani

Friday 27/05/1986

09.00 ETHIOPIA - SOM (Mr. Grilii)
09.00 SOMALIR - ATI

10.00 SOMALIR - SOM

10.00 ETHIOPIR - RTI

10.00 THRILANDIR - RIELLO (Mr. Razzo)
11.00 THAILANDIA - SOM

11.00 SUDRN - RTI

11.00 ETHIOPIA - RIELLO

11.00 SOMALIR - SUNLIFE

12.00 SOMALIA - RIELLO

12.00 ETHIOPIA - SUNLIFE

12.00 SUDAN - TERMOSOLRRE ITALIANA (Sig. Troncate)
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15.00
15.00
15.00
16.00
16.00
16.00
17 .00
17.00
17.00

Monday 3

Mgrning

Tuesday

ALl day :

SOMALIR - GTS (Mr. Battaggi)
SUDAN - SUNLIFE

THRILANDIA - TERMOSOLRARE ITALIANRA
THRILANDIA - GTS

SUDAN - HELIOS TECHNOLOGY
ETHIOPIA - TERMOSOLRRE ITALIANA
ETHIOPIAR - GTS

THAILANDIA - SUNLIFE

SOMALIA - TERMOSOLARE ITALIANA

0/05/1988

all delegations in Parma

SIDI, Mr. Cadonici

31/05/ 1988

all delegations in Genova

CESEN, Mr. Taccetti
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Wednesday 1/6/719488

09

0s.
.00
.00
.00
.00
.00
.00
.00

09
09
10
10
11
11
12

.30

00

SUDAN - ENERGO PROJECT
ETRIOPIA - IREM

SOMALIA - RIVA CRLZONI
THRILANDIR - SALMINI
THRILANDIR - GARIBOLOI
SOMRLIA - ENERGO PRCJECT
THRILANDIA - IREM
ETHIOPIA - SALMINI
SCMALIA - IREM
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VISITS SCHEOULE FOR

ZIMBABWE OELEGRATION

Monday 13/06/ 1988

09.00 - 11.00 : Meeting with ENER

Af ternoon :

visit to ENER Testing Station
Tuesday 14/06/1988

Morning : vVisit to S.E.S. plant

(Ronciglione, RO - Mr. Gautier)

Rfternoon : Visit to ISER plLant
(Ponte San Giovanni, PG - Mr. Bonservizi)

Evening : Transfer to Milan
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Wednesday 15/06/1988

Morning : visit to IREM plant
(S. Antonino Susa, TO - Mr. Bonini)

Afternoon : Visit to ENERGO PROJECT plant
(Cocquio Trevisago, VA - Mr. Bracale)

Thursday 16/06/ 1988

Morning : Visit to IOR PCF plant
(Mestre, VE - Mr. Milan)

Af ternoon : Visit to HELIOS TECHNOLOGY plant
(Galliera veneta, PD - Mr. Franco Traverso)

Friday 17/06/ 1988

09.00 : ZIMBABWE - GRRIBOLDI (Mr. Grugni)

10.00 : ZIMBABWE - GHINI (Mr. Ghini and Mr. Bonino)
12.00 : ZIMBABWE - CRRBOLISI (Mr. Vicini)

14.00 : ZIMBRABWE - COSTR (Mr. Tasca)

15.00 : ZIMBRABWE - SUNLIFE (Mr. Cenevese)

16.00 : ZIMBABWE - SALMINI (Mr. Salmini)
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ANNEXE S

PROGRAMME FOR THE VIENNR PHRSE




] .
' ] 0455c-ihs—31-05-88
INDUSTRIAL INVESTMENT PROGRAMME FOR NEW AND RENEWABLE ENERGY EQUIPMENT*
' (US/GLO/81/109)
' PROGRAMME FOR THE VIENNA PRASE: 2 - 10 JUNE 1988
Thursday, 2 June 1988
l 10:30 Arrival at Vienna airport and transfer to Hotel Baydn.
14:30 - 15:45 Registration: Ground floor, C building, Vienna

' International Center (VIC).

16:00 - 17:00 Opening session. Discussion of the Vienna phase
programme.

' Presentation and discussion of the activities of
Industrial Iraining Branch, Feasibility Studies Branch
and Industrial Management and Rehabilitation Branch,

' Department of Industrial Operations.

(Conference room V, C building).

. 17:00 - 19:00 Reception.

Friday, 3 June 1988

l 9:006 - 11:00 Presentations by the developing country national teams
(Ethiopia, Somalia, Sudan, Thailand).

(Conference room Vv, C building).

. 11:00 - 12:30 Presentation and discussions of the activities of the
Area Programmes Division, Transfer of Technology Progravue

' Branch.

(Conference room Vv, C Building).
' 12:3C - 14:00 Lunch
14:00 - 15:30 Presentatiun and discussion of the activities of the
Industrial Operations lechnology Division.
l (Conference room V, C building).
' 15:45 ~ 17:00 Individual country meetings with UNIDO officers.
Saturday and Sunday 4-5 June 1988
l Free




VIENNA PHASE: 2 - 10 JUNE 1988

(page 2}
Monday 6 June 1988
08:30 - 10:00 Individual country meetings with UNIDO officers:
10:00 - 16:30 Round Table Conference with Austrian companies (Vogelbusch,

Voest Alpine, Solkav, Posch and Partner) and Ms. Holzer
representative of Ministry of Economy, Mr. Schneider
repress®tative of Austrian federal Economic Chamber and Mr.
Burger-Scheidlin from Investment Promotion Service of
Austria.

15:30 - 17:30 Pres@utation of Austrian Energy saving programmes at
energie Verwertungs Agentur.

Tuesday, 7 June 1988

09:00 - 12:30 Visit of plant producing energy from straw.
14:00 - 15:30 Individual country meetings with UNIDO officers.
15:45 - 16:30 Presentation and discussion of the activities of Technology

Programme Branch - Mr. Bromley.
(Conference room IV, C building).

Wednesday 8 June 1988

08:30 - 12:30 Individual country meetings with UNIDO officers
12:30 - 13:45 Lunch
146:00 - 16:30 Individual country meetings with UNLILO officers

Thursday 9 June 1988

08:30 - 12:00 Evaluation of the programme by the participants and
review of recommandations for follow-up and modalities
for such follow-up.

12:00 - 14:00 Lunch.

14:00 - 16:30 Individual country meetings with UNIDO officers.

friday, 10 June 1988

Travel from Vienna to home country

* Programme 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, bivuwass (excluding biogas) and micro~hydro sources.
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INDIVIDUAL COUNTRY MEETINGS WITH UNIDO OFFICERS

Friday, 3 June 1988

15:45 -~ 17:00 Individual country meetings with UNIDO officers.
15:45 - 16:15 Ethiopia team with Mr Rezek: I10/1IS/FEAS, D 1355
15:45 - 16:15 Somalia team with Mr Martin: PPD/AREA/LDC, D 1773
15:45 - 16:15 Thailand team with Mr Caldas Lima: IPCT/DTT, D1972
16:15 - 16:45 Sudar team with Mr Rezek: 10/11S/FEAS, D 1355
16.15 - 16:45 Ethiopia team with Mr Martin: PPD/AREA/LDC, D 1773
16:15 - 16:45 Somalia team with Mr Caldas Lima: IPCT/DTT, D1972
16:45 - 17:15 Thailand team with Mr Rezek: IO/IIS/FEAS, D 1355

Monday, 6 June 1988

08:30 - 10:00 Individual meetings with UNIVO officers:

09:00 - 09:30 Sudan team with Ms J. Jensen: I0/APEA/LDC, D 1770
09:00 - 09:30 Thailand team with Mrs Orlowski, PPD/AREA/AP, D 1737
09:00 - 09:30 Ethiopia team with Mr Fuerkus, IO/TEC/ENG, D 1162
09:00 - 09:30 Somalia team with Mr Williams, 10/TEC/CHIM, D 1277
09:30 - 10:00 Somalia team with Mr Fuerkus, 10/TEC/ENG, D 1162
09:30 - 10:00 Ethiopia team with Mr Williams, 10/TEC/CBIM, D 1277

Tuesday, 7 June 1988

14:00 - 15:30 Individual country meetings with UNIDO officers:

14:15 - 14:45 Somalia team with Mr Alan Buckle, !0/T/MET, D 1232

14:15 = 14:45 Ethiopia team with Messrs Fuerkus and Nogueira da Silva,
10/T/MET, D 1252

14:15 - 14:45 Sudan team wicth Mr Williams, IO/TEC/CRIM, D 1277

14:45 - 15:15 Thailand team with Mr Fuerkus, IO/TEC/ENG, D 1162

15:00 - 15:30 Sudan team with Mr Alao Buckle, IO/T/MET, D 1232

15:00 - 15:30 Somali team with Mr Rezek, I10/IIS/FEAS, D 1375

Wednesday, 8 June 1988
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08:30 - 16:30: Individual country meetings with UNIDO officers
08:30 - 9:00 Sudani team with Ms. Jensen: 10/AREA/LDC, D-1770
08:30 - 9:00 Ethiopia team with Mr Abdelmoneim: IPCT/II/PIF, D-1067
08:30 - 9:00 Thailand team - Mr. Makovets, I0/1IS/IMRB, D-1374
09:00 -~ 9:30 Sudan team - Mr. Makovets, I0/I11S/IMRB, D-1374

11:00 - 11.30 Ethiopia team - Mr. Makovets, I0/11S/IMRB, D-1374
11:00 - 11:30 Thailand team with Mr Fritz, I10/T/ENG, D 1148

11:30 - 12:00 Somalia team - Mr. Makovets, 10/11S/IMRB, D-1374
11:30 - 12:00 Thailand team with Mrs Orlowski, PPD/AREA/AP, D-1737
11:30 - 12:00 Sudan team with Mr Abdelmoneim, IPCT/II/PIF, D-1067
12:00 - 12:30 Sudan team with Mr Carrier, IPCT/DIT/INF, D-1920
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Wednesday, 8 June 1988

13:30

13:30
14:00
14:00
14:00
14:00
14:30
14:30
14:30
15:00
15:00
15:00
15:00
15:30
15:30
15:30
15:30

16:30

14:00
14:30
14:30
14:30
14:30
15:00
15:00
15:00
15:30
15:30
15:30
15:30
16:00
16:00
16:00
16:00

Individual country meetings with UNIDO officers

Somali team with Mr Abdelmoneim, IPCT/IL/PIF, D-1067
Ethiopia team with Mr Diallo, I0/PPRB, D-1110
Thailand team Mr Mimura, I0/SD/FEAS, D-1367

Sudan team with Mr Fuerkus, I0Q/TEC/ENG, D-1162
Somali team with Mr Tabah, PPD/SPA/ECDC, D-1611
Thailand team with Mr Diallo, 10/PPRB D-1110

Sudan team - Ms. Lorenzo, 10/1IS/TRNG, D-1413
Somalia team with Mr Bromley, IPCT/DTT/TEC, D-1903
Somalia team with Mr Diallo, IO/PPRB D 1110

Ethiopia team - Ms. Lorenzo, I0/1IS/TRNG, D 1413
Thailand team - Mr. R.0. Williams, IO/T/CHEM, D 1277
Susdan team with Mr Bromley, IPCT/DTT/TEC, D-1903
Sudar. team with Mr. Diallo, I0/PPRB D 1110

Somalia team - Ms. Lorenzo, 10/IIS/TRNG, D-1413
Tnailand team with Mr Bromley, {PCT/DIT/TEC, D-1903
Ethiopia team with Mr Maadi, IPCT/IL/PIF, D-1078

Thursday, 9 June 1988

14:00

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

16:30

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

Individual country meetings with UNIDO officers

Sudan team with Mr Kulur, IPCT/DTT/TEC, D-1905
Thailand team with Ms Lorenzo, 10/11S/TRNG, D-1413
Sudan team with Mr Maadi, IPCT/II/PIF, D-1078
Sudan team with Mrs Maltezou, IO/IIP, D-1571






