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FOREWORD

At the request of UINIDO, this document was prepared by Enrique
Indacochea, Head of the Regional Program of Small Hydro Power Sta-
tions of OLADE, for the Senior Expert Group Meeting on Mini and Small
Hyvdro Power (Hanghzou, People's Republic of China, July 12-17, 1982).

In spite of the fact that for the preparation of this paper, the
experience of the Latin American Energy Organisation (OLADE) has been
taken into consideration, the views, opinions, and recommerdztions in-
cluded herein do not necessarily represent the position nf OLADE but
rather are the entire responsibility of the author.
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1. INTRODUCTION

The main purpose of this paper is to present some of the experiences
of the Latin American countries, within the framework of OLADE, in the es-
tablishment of cooperation schemes for the development of Small Hvdro Power
Stations in the region and to suggest some guidelines for the establish-
ment of a Regional Network and a Regional Centre for mini and small hydro
development in Asia and the Pacific.

Chapter Five presents schematic lists of requirements for mini and
small hydro development at the national level and identifies lines of ac-
tion for technology development, equipment production and training, 21so
at the national level.

This document has been prepared at the request of INIDO, as a con-
tribution to the discussions to be held during the meeting of senior of-
ficials from the ESCAP countries (in Hanghzou, People's Republic of China
during July 12-17, 1982) with the purpose of establishing a Regional Cen-
tre for Mini and Small Hvdro Power Stations for Asia and the Pacific,
with cooperation from the ESCAP Regional Energy Development Programme
and WNIDO,and with support from the UNDP.

There is a growing awareness among developing countries and interna-
tional organizations as to the advantages of the exchange of experiences
and cooperation among countries and regional organizations, in light of
the fact that there are fundamental similarities in the problems and pos-
sible lines of action to be adopted for promoting development in Third
World countries-- in spite of the fact that there are obvious historical,
cultural, social, economic, and political differences that should be taken
into consideration, but these zre also frequently present among countries
of the same region.

The case of mini and small hydro power stations is typical. When we
delve into the problems of promoting their application in developing coun-
tries, we find a certain common pattern, whether we are studying the
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problems associated with the evaluation of resources and demand; institu-
tional requirements; proiect Jevelopment and engineering capacity; commmi-
ty participation; construction, operation and maintenance; technology de-
velopment and adaptation; supply of equipment; and training requirements.
Therefore, it is conceivable that a relatively ccmmon pattern can be iden-
tified in terms of pcssible solutions, or at least, that the problems and
experiences of growps of develoring countries in one region can be analy:ed

and made available for countries in other regions of the developing world.

Bearing in mind the foregeing comments, the author has dared to sug-
gest some guidelines for the implementation of a Network System and a Re-
gional Centre for Asia and the Pacific, bLased only on the experiences of
Latin America and the Caribbean. In this case, the 'Network System" and
the "Regional Centre' correspond to the Regional Programme of Small Hydro
Power Stations and the cooperation of the member countries in this field
falls within the framework of the Latin American Energy Cooperation Pro-
gramme (PLACE-Programa Latinoamericana de Cooperacién Energética), ap-
proved by the Twelith Ordinary Meeting of Ministers of OLADE in November
1981. This Prograin= establishes guidelines for promcting the joint ac-
tion of the member countries in their energy development efforts and in-
stitutionalizes the procurement of funds from international sources, em-
ploving a ''seed fund" generated by the member countries themselves, of
which the largest share is financed by the largest countries of the region.

Finally, it must be stressed that even though the experiences and ac-
tivities of OLADE are an important input into this document, the opinions and
suggestions herewith included are the exclusive responsibility of the
author and do not necessarily correspond to the official position of
the Organization.




2.~ THE CASE_CF LATIN AERICA

As was mentioned before, there are a number of aspects which deter-
mine a certain resemblance of the situation and perspectives of mini and
small hvdro development in Asia and latin Awerica, but also very important
differences should be considered.

SIMILARITIES BETWEEN THE ASIAN AND LATIN AYERTCAN REGIONS IN
MINT AND SMALL HYDRO D=VELOPMENT,

- Extreme geographical and rhysical variations within the
region (moumtains, plains, jungles, deserts; extremely
high and low hydrological features),

- Large seasonal variations in the hydrological regimens.

- Important small hwvdro potential in a large part of the
region)

- Significant part of the rural population does not have
an adequate supply of energy.

- Low productivity in the rural areas,

- The region includes very large and very small countries,

- Important differences among countries within the region, in
temms of socio-economic and political structures.

- A number of countries in each region have traditions
of commnity cooperaticn supporting the development of
projects®

- Similar variations in the level of development of mini
and small hydro among countries (technology, manufacturing
of equipment, project development,etc,)




On the other hand, the main differenciating factors that should
be considered for the reciprocal applicability of the experiences in
Asia and Latin America are described in the following summary:

DIFFERENCES BETWEEN ASTA AND 1ATIN AMERICA THAT SHOULD BE
CONSIDERED

- Asia has a larger population and higher demographic density than
Latin America.

- Considerable differences in history, culture and religion, in
spite of some common experiences regarding development problems,

- Latin America is internally more homogeneous than Asia in lan-
euages, traditions and history, in snite of the fact that thege
are also considerable differencesbetween Latin America and
the Caribbean.

- The Asian and Pacific region have ESCAP as a regional agency of
the UN for promoting regional energy development. Latin Ameri-
ca has OLADE as an intergovernmental regional organization to
promote cooperation on energy matters, besides the Economic Com-
mission for Latin America (EQA),which is the regional UN body
for this area.

Bearing in mind the similarities and differences between Asia and
Latin America from the point of view of small hydro development,we continue by
presenting the case of Latin America, Even though the situation is not
the same for all the countries in the region,it is possible to outline
the main factors affecting the development of small hydro power stations
in Latin America.
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1, HDRO RESGUKTES
- Varied physical featuves (high, mediur and low heads].
- In general very large hydro resources, but unknown in
their magnitude for small-scale applications,
- Considerable variations in hvdrological regimens, over time.
- Difficult geological, geomorphological and topographic

features.

B

TNERGY REQUIREMENTS

- large part of the rural areas do not have electricity
supplies,

- Widespread use of small thermal units (diesel and gaso-
line) for electricity generation, with problems of high
operating costs (fuels, lubricants, maintenance and spare
part:, and short life term,

- Limited extension of the grid to rural and isolated areas:
frequently they are verycostly because of large distances,
difficult terrain and small demand.

- Limited use of electricity for productive activities in
the rural areas; ''rural electrification’'schemes oriented
to illumination and services,

- Limited incomes of rural population restrict the self support-
ing capacity of small hydro schemes.

- Electricity supply is a complementary requirement for rural
development; main problems are associated with the socio-eco-
nomic  structure,

- Small” hydro can contribute to increasedproductivity,add

" value to the agricultural production, improve the living
conditions and support cultural development,

- Small hydro can have a limited enviromental impact, It
can improve enviromental conditions (forestation, water con-
trol)

- Small hydro can be complementary to irrigation and potable
water schemes.
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ECONOMIC AND FINAWCIAL ASPECTS

Excessive costs of pre-investrent studies and implementa-
tion because of considering small hvdro plants as large
hydro schemes on a reduced scale.

Deficient financial schemes; 1limited resources for small
hvdro de\felop.'nent\.

Excessive requirements (studies) for financing projects,
vimited prospects for investment returns and even for
self supporting operations.

INSTITUTTONAL ASPECTS OF PROJECT DEVELOPMENT,

Poor definition of institutional responsibility for evalua-
tion of resources and demand, planning and specific project
development,

Lack of organization for emnloying yvoung engineers lor project
development: use of traditional consultancyschemes determin-
ing high cost of studies.

fmportant regional experience in hydroenergy development.

INSTITUTIONAL ASPECTS OF OPERATION AND MAINTENANCE

Deficient. institutional schemes for operation of plants.;
either excessive centralization by the competent utilities or
omunity enterprises without technical and administrative
support\."

Insufficient use and training of local operators,

Lack of maintenance support on descentralized basis,

Adoption of rigid tariff schemes without consideration of
specific conditions, High overhead costs of tariff collection,
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e, (OTINITY TARTICIFATION
- Wilespread tradition of cormupity partizipation in the execution
of projects in many countries.

- lack cf corgznization and economic evaluation of crmruty parti-

o}
- Limited technical skills in the rural areas limit the partici-
nation in the supply of asgregate Materials, local truwsport and
wskilied jabour.
- The process of construction can facilitate technical deveic:vient |
in the commmity. ] '
- Limited =xperienceat the cumunity level for the operation stage
of the plant.

7. TEGENOLOGY AND EQUIPMENT

- Technelogy development and adaptation can contribute to reducing
invesmment costs, and to inwreasingtheuse of local ecauipment
and materials.

- A considerable mtiber of research institutions, wumiversities
and public utilities are carrving out activities of technology
development and adaptation , in some cases there is a lack of
official support aud coordnation with institutions in charge of
project development and industry,

- Important technological achievements have been developed in the
region,

- In a number of countries there are established industries pro-
ducing equipment for small hvdro plants --n some cases with
adequate quality, but in some other cases with poor design and
workmanship|

; - Lack of standardiz:ition of equipment,

- Excessive dependence on imports of equipment

» Technology transfer agreements limited to assembly and manufac-
ture of minor components) high rovalty costs, restrictive prac-
tices to effective transfer of knowledge

- Limited intra regional transfer of technology .

- Good prospects for regional cooperation in technology develop-
ment and adaptation,
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8\ TRAINING

+

The region has adequately qualified professionals, but insuf-
ficient in mwber />r mssive project implementation,

» lack of techniccans and skilled labour for small hydro develop-
ment

~ lack of practical training at project development,construction
and operation levels)

~ Yack of support for post-graduate studies in hydroenergy .

+ Insufficient training of operators of local origin,
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In order to pramote the development of small-scale hydro in
Latin America,in 1980 OLADE established a Regiomal Programme cf
Small Mydro Power Stations (SHPS) , Before describing the pro-
gramme, it iscorivenient to make a brief presentation of the Organiza-
tion®

The Latin American Energy Organization -OLADE (Organizacifn La-
tinoamericana de Energfa). is an intergovernmental body composed
nf Latin American and Caribbean coumntries, It was established in
1972 (Lima Agreement) and has 1its PermanentSecretariat located -
in Quito,Ecuador. The highest authority of the organizationis-the -
"Meeting of Ministers” integrated by the Ministers of Energy,or their
equivalent, from the member countries.

The main objectives of OLADE are to-promote the solidarity and co-
operationof its member countries in the use, defense, explorztion and
exploitation of their energy resources, to coordinate regional energy
policies, to promote technical CoOperation aad to provide technical
assistance}

The Regional SHPS Programme was defined on the basis of 1) the
identification of the problems and perspectives of Small hydro develop-
ment in the region and 2) o strategy for promoting the development of
this energy source,

The Regional Programme of OLADE can be seen as a '"Regional Centre"
and also a '"Network System'", considering that a mmber of its activities
are conducted and - ceordinated dy its tethcal—tem;-estab].ishada:ithin.

the Permanent Secretariat} but most of the actions are executed jointly
with verious institutions and experts -throughout -the region. .- . B

The activities of the programme are schemntiaally:-classified as. fol-
lows:
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PROGRAMME
L . L |
TECHNOLOGY TRAINING EVENTS
AND) EQUIPMENT AND INFORMATION
1 | . |
EQUIPMENT |[TRAINING | [INFORMATICM
AND MATE- |IAND EVENTS
RIALS SUP-
PLY AND
MANUFAC -
TURE

e e ame et e ———— — .

The above basic activities are divided into the following specific activi-
ties or lines of activities:

PLANNING AND EVALUATION OF RESOURCES AND DEMAND

- Mamals for planning and decision-making.

- Mamuals and methodologies for evaluation of resources and demand,

- Technical asststance for developing national plans and construction
programmes, '

- Technical assistance for the establislment and execution of national
programmes on evaluation of resources and demand,

- Overall regional evaluation of rescurces and demand,
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PROJECT DEVELOPMENT

- Design manuals

- Guidelines for the formlation and scope of pre-investment studies

- Technical assistance for evaluation of projects and studies,

- Execution of pre-investment studies for projects in relatively less-
developed countries in the region.

- Construction of demonstratien plants in relatively less-developed
countries in the region’

- Technical assistance and development of special studies regarding in-
tegral projects)(multiple use of water), and of productive use of the
energy generated)

- Technical assistance in the application of non-conventional technolo-
gies,

- Technical assistance for operation and maintenance of plants,

INSTITUTIONAL, LEGAL AND ECONOMIC ASPECTS

- Outline of various institutional schemes for plamning; evaluation of
resources and demand; design, construction and operation of plants.
- Technical assistance for the definition of institutional schemes and
thetr organization)
- Gathering of experlences on commmal participation in projects and
-_proposal of alternative sdiemes.
- Compilation and comparison of official regulations and laws in various
countries regarding the use of water, land,electricity generation and
- distridution, applicadle to small hydro development,
- Costs Manual . (Investment and operation),
- Developmént of- altemnatives—for project financing.
- Providing assistsmce to the countries in the procurement of intema-r -
tional financing of projects)
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TECHNOLOGY DEVELOPMENT

- Development of non-conventional technologles for the construction of
plants;

~ Development of equipment design technology with emphasis on standard-
zation)’

- Technical assistance and support of natiomal technology development
programmes .,

- Identification of technology development activities in the region,
Profiles of technolegy development projects,

- Technical assistance in the organization of national techmology de-
velopment programmes)

- Mamals on equipment design and standarization,

- Follow-up of the internmational technology development situation,

- Construction of pilot plants,

TECHNOLOGY TRANSFER

Identification of techmologies available at the industrial level in
the region.
- Promotion of intra-regional technology tramnsfer)

Guidelines and orientation regarding techmology acquisition contracts,
- Technical assistance in technology contracts.

EQUIPMENT AND MATERTALS SUPPLY: AND MANUFACTURE

Guidelines for establishing productive capacities for the manufacture
of equipment and materials'

Methodologies for testing and acceptance of equipment and materiais,-

Directory of mamufacturers-of-equipmeni and materials -in the regioni—{
Promotion of .contacts among project development institutions and sup-
plters of equipment,

- Technical assistance in the acquisition of equipment.
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TRAINING AND EVENTS

- Reglonal courses (design and constyruction of plants,  design of
equipment, etc\ ]\’

- Regional Seminars

- Werking Groups (meeting of experts to develop a specific task),

- Advisory Growps (to assist the organization in the evaluation and pro-
gramming of activities).

- Participation in extra-regional events,

- Support of national events'

- Preparation of didactic materials for regional and national courses.

- Co-ordination with academic and training institutions,
- Conferences and lectures.’

INFORMATION

- Network of regional institutions

- Network of individual contacts

- Development of audiovisual materials (siides, films, etc).

- Establishment of a bulletin

- Organization and establishment of a library of SHPS documents
- Establishment of a bibliographical reference system

- Establishment of an information exchange system. '

- Diffusion of the documents prepared by OLADE

Most of the activities shown have been initiated and are in the process of
execution,whilst-somehave alredy- been completed ; but it is beyond -the scope
of this document to present a report on the execution of activities
of the regional programme of OLADE} However,it should be pointed out that
all of them have deen executed with the -combined effort of the technical---.
team of the Fermanent Secretariat, public utiiities, research institutions-
universities and individual experts of the region, and in some cases with
the support of intermational organizations such as UNIDO,




The guiding principle of OLADE is that in each regional programme,
the technical unit of the Scretariat should complement its efforts, ca-
pacities and activities with all the support that can be gathered from
the member countries and their institutions,

The technical team of OLADE that carries out the Regional Programme
of SHPS is organized as follows:

CHIEF OF
THE REGIONAL
PROGRAMME
TECHNTCAL ASSISTANT
(ONE ENGINEER)
SECRETARIAL SUPPORT
(TWO SECRETARTES)
[ | 1
EXPERT ON CIVIL EXPERT ON MECHANTCAL EXPERT ON ELECTRICAL
AND HYDRAULIC EN- EQUIPMENT EQUIPMENT INSTALLATIONS
GINEERING AND CONTROL SYSTEMS

The team is censtituted from 3 basic specialization fields,; however,
the personnel has been selected in such a way, that they have a broad
enough knowledge and experience .to integrate various disciplines and work
jointly with experts in specific areas.
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SUGGESTIONS FOR THE ESTABLISHMENT OF A REGIONAL NETWORK SYSTEM

3.1 CONCEPT AND SCOPE

The establishment of 3 regional network system could have as
fundamental objetives the promotion of co-cperation among the the
member countries,for the development ofpjpi and small hydro power
stations in the region,; the execution of activities and projects of
common interest,and channeling technical assistance to the national

programmes.

The system should have a technical co-ordination wmit and its
activities will be excecuted with the support of national institu-
tions of the member cowntries, and the Regional Centre to be estab-
lished.

The scope of the system could consider the following functions:
- Provision of technical assistance to member countries.
- Preparation of manuals and methodologies.
- Development of specific pilot projects of regional interest.
- Promotion of the co-operation among member countries.
(bilateral and multilateral)
- Training and events (organization at regional level and participa
tion in extra-regional activities).
- Information (documentation centre and exchange of information).

On the other hand, the field of activities of the system could be
classified in the following areas i-development,-technology-and equipment..

The specific activities to be developed could be placed as parts
of a matrix of ""functions" against "areas” as shown in the following
item (3.2).

3.2 ACTIVITIES OF THE SYSTEM

In the following diagram a matrix of "functions" and ''areas' in
shomn. This fom of presentation is considered particularly relevant,
not only for the purpose of classifying the activities to be devel-
oped,but also for the organization of the system, as will be shown
in the next item (3.3.)..
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All the activities that could be programmed for the network
could be simjlar to the ones considered within the regional programme
of OLADE; however we are herewith presenting a tentative 1ist of ini-
tial activities that could be programmed for the system,

AREA Hmj ACTIVITY L_!EXECU'I'ION
—1.1'. A Tech asst. to some countries Technical Unit of the system,

for drafting a national plan Ontracted experts National
for small hydro development institutional counterparts.
and evaluation of resources
and demand (Result:Plan §

Inventory of projects),

1.1. B Methodology for evaluation i Technical unit of the System.
of resources and-demand, pre- {- Experts from member countries
paration of inventories of and externally contracted
projects and general guide - experts.

lines for national planning
of small hydro development

S —_————— —— R —— —— — — — — — — — ]
1.1, E Norking group meetings for Technical Unit and Experts
preparing terms of reference from instiwtions in member
and revision of Act. No.2 countries,
—_——)t e, — e —— — — — — — — — — _1
1.1. E Seminar on Evaluation of Technical Unit delegates from
Resources and Demand, in- institutions of member coun-

ventory of projects and plan- | tries external participants.
ning of small hydro develop-

\

ment.

1.2, .| . B Regional Manual on Design of . r_-’l'ec!m:lca;__thit and contracted

Small Hydro Power Stations — - | expertss— .

1.2, A Technicdl - '“asst, to some Techmical-Untt—and contracted-t
countries for developing pre- | consultants. National counter-
investment studies for speci- | part,

fic projects’ , —

_— ————e A
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ACTIVITY

Developuent of a mumber of demm)
grattan plants in specific
countries

Directory of regional engi-
neering and consultancy capa-
city available.

Techmical Unit contractors
National counterpart,

Teclnical Unit and National
Counterparts.

Course -on design of Small Hy-
dro Power Stations (engineer-
ing level)

—— — ——— ——— — ]

Technical-Unit-Regional Cen-
tre, -

Tech) assistance to some coun-
tries to set up their own in-
stitutional schemes for small

— e — —— —— —— ——— —— — —  ———— — —— — —— — — —— —

Doaument; Institvtiona’ and
organizational altematives for

small hydro development and

Technical Unit.-Experts.Natio-
nal counterpart.

— — —— — — — —————————————  — — —— — — — — — — — —]

Gathering  of regional ex- -
periences in commmity parti-
cipation in Small hydro pro-
jects,

Gathering - of regional-ex-
periences on operation and
maintenance -

AREA FUNCTTON
1.2, C
1.2 D

(F)
1.2; C
1.3, A
1.3 B
1.4, B
1.4; B -
1.5 (of
18" D

— —

Methodologies for project
formulation and criteria -
for technical and economic
cal assesment:

Technical Unit Experts.
National Counterparts.

Technicat-Unit Experts--- -
National Counterpacts.

Technical Unit .~ "
Experts,

Promotionof the opening of
credit lines forfinancing small
hydro projects in the region.

—— — T — T G S— — —

Technical Unit
Interndtional agencies.




e m— o—

—— —  —

1\6.

1.6}

e —— —
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—— —— ——— —— o

— e — —— ———

Technical and assistance
to countrles in testing,
and acceptmcé of equip-
ment)'

1.6}

1,6Y

b — ov—

2.1.

2.1.

2.1.

—— ap—

Procedures for testing
and acceptance of equip-
ment, -

— — —— — — ——

Operators' Reterence
Marua)

— ————— —— —— —  —— —— —

Reference texts for train-
ing Tural operators,

p — —— —

e e a— c—

Tech. Assistance to natio-
nal instititions carrying

out research and develop-

ment (mainly for organiza-
tion or specifc cases).

— — — — — —— — —

. — — — — — —— — — — —

-Technical Unit
-Regional Centre
-Experts

-National counterparts.

Support to national insti-
tutions for manufacture
and testing of equipment
prototypes,

Develonment of regiomal tedmolo
gy development projects and .-
pilot-plants, . -

Manuals on design and stan- -
dardzation of equipment to
complemrnt existing informa-
tion available}

— e —

T C— —— — — ——————————— G—— —

-Technical Unit
-Regional Centre
-National counterparts,

-Regional Centre — ..

o — —— > —— — —— — C——— ——_ ov—

b e — ———— —— CE—— C—— — E— —




ACTIVITY

Technical assistance to the
countries in negotiating and ..

-Technical Unit
-Experts
-National counterpart.

— — — — — — — ——

Directory of research insti-
tutions and research projects
} in the region

s — — —

Recommendations and check-
1ists for technology acqui-
sition.

-Regional Centre

Promotion of regional telh-
nology tramnsfer

-Technical Unit
-National counterparts

Technical assistance for
equipment mamsfactur ing

-Technical Unit
-National coumterpart
-Industry

-Regional Centre

Specific studies in selec-
tion of materials and mamafac-
turing processes for small

hydro equipment)

-Techmical unit

Directory of equipment and

materials mamifacturers—in— =] -Nationai-comnterpart—-~

-Technical Unit

-Regional centre

Study ‘on-the application-of--
avatliable non-conventional —-
materials in small-bydro--':-
prejects,

- -Technical~Unite -~~~
-Regiocnal-Centre- - .




ACT AREA RINCTION ACGTIYVYITY EXECUTION
m.
T 32 2.4, B Models for tendering and -Technical Unit
evaluation of quotations -Experts ,
for small hydro eauipment,
33 ALL F Establishment of a lbrary -Technical Unit,

and data bank on small
hydro,

Establishment of an informa- | -Techmical Unit.
tion exchange systea.

This group of initial activities are indicative only, considering that
the first stage,-after-the establishment-of -the network system, will -be to
define the initial group of activities to be developed.

Each one of the activities chosen should have a detailed profile of its
scope, participating, institutions, schedules requirements of human and mate
rial resources, budget -and financial sources.

3.3. ORGANIZATION AND APPLICATION IN THE MEMBER COUNTRIES

There can be many approaches and concepts as to the organization of the
system proposed, therefor: the suggestions that are herewith put forward,are of
an indicative nature only, For deciding the organkzational structure, the ob
jective of establishing a Regional Centre for R&D and training should also
be considered;.therefore,the organizatien and- scope-of- the network -system should -
take into consideration the organization and scope of the regional centre.

A further comment is that  the suggestions of-the author are closely —
related <o0-his experiences_.with the Regional- Programme of-OLADE, -therefore -
some of .the ideas could be incompatible with the regional objectives for Asia
and the Pacific countries--even though that in the case of Latin America, the
Regional Prograsme is in a way a Network System and a Regional Centre,but
without an experimental infraestructure-md within the scope of a regional.
organization.
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1f we assume that the Network System will be established within
the institutional getyp of ESCAP,with the support of UNIDO and other
agencies, the first thing to do would be to constitute a TECHNICAL UNIT,
or Executive Unit, that could have the following tasks:

-To co-ordinate the Network System

-To propose the activities to be executed

-To execute specific technical activities that will not be developed by
other institutions in the network.

-To select and incorporate experts onatemporary basis, for. executing spe-
cific activities, .

-To organize events in cooperation with other institutions in the network

-To provide spot technical assistance to member countries and their insti-
tutions.

-To organize a specialized information system (library, data bank and ex-
change of informatiom).

-To develop the network of institutional and individual contacts.

The Technical Unit could have the following organizational structure:

monnmm]
+——{ SECRETARTAL SUPPORT]
J_ 1 : 1 — 1 =1 .
MECHANICAL | [ELECTRICAL BNGI- | |CIVIL ENGIncRING SOCIO-ECONOMIC| | INFORMATION
ENGINEERING| |NEERINGAND CONTROL| | AND HYDRAULICS - STUDIES AND EVENTS

At the beginning,the unit could have a more restricted structure, be-
gining with a coordinator, a secretary and a:technical assistant;——-
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The second basic element, once the Technical Unit is constituted, is
to establish the network system itself, which vill be the basis for regio-
nal cooperation between member countries of ESCAP in small hydro develop-
ment, through the pertinent institutions in each country.

Atanational level, the network should have a national co-ordinator
designated by the pertinent authority, who would usually be a high level
official of the Ministry of Energy or Planning, in some cases the coor-
dinator could be the official responsible for small hydro develcpment in
the country. In any case, the person designated should have among his
functions, specific high level responsibilities regarding small hydro
development.

The network should be integrated by all the institutions that are cur-
rently developing or at least initiating activities related to small hydro
development, such as planning, evaluation of resources and demand, project
development, operation and maintenance, -rural development, technology
development, transfer of technology, manufacture and supply of equipment
and materials, training and information.

Schematically, the participating units in each country could be seen
as follows:

NATIONAL
-ORDINATOR




The process of applying the network in the mmber countries will
be based on a reciprocal interaction between the members of the network and
the Technical Unit, through the programme of activities.

The outline of the programme of activities should be flexible enoughso
as to incorporate projects and activities that are of interest to the mem-
ber countries.

For the activities with asignificant national interest component, it
is important that the Cooperation should not be restricted to a univocal
relationship between the interested country and the Technical Unit, but
also extended to pramote direct links between the institutions belonging

to the netiwork, to strengthen the cooperation among the countries in
tize region,




- 28 -

4. SUGGESTIONS FOR THE MANAGEMENT AND OPERATION OF THE REGIONAL CENTRE

This chapter is of an indicative nature only, considering that the main
objectives of the centre, if they have been already drafted, were not known
by the author; therefore, it is possible that there could be some incompati-
bilities with the scope herewith proposed.

4,1. SCOPE

The Regional Centre should have an independent institutional structure
but its activities should be closely coordinated with the Regional Network
System described in chapter three, considering that the Centre should be
an executing agency for the network in activities related to research and
development and training.

The functions of the Centre could bedivided into Research and Develop-
ment, Experimental Imfrastructure and Traning, which are outlined in the
following items.

4.1.1. Research and Development
In this field, the Centre could have the following functions:

- Identification of technology development projects of regional
interest.

- Execution of technolgy development projects.

- Design and construction of prototypes

- Testing of prototypes and materials.
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The specific fields of technology research that the centre should be
capable of developing are:

1. PLANNING AND CIVIL WORKS CONSTRUCTION

- Development of hsdrological evaluation methods and models.

- Development of autonomons and automatic pluviometric and hydro-
metric stations.

- Typification of civil works components.

- Applcation of non conventional materials (for penstocks and ci

vil works).

2. MECHANICAL EQUIPMENT
- Design and standardization of turbines.
- Design and standardizaton of auxiliary elements (gates, grills,
valves, etc.)
3. ELECTRICAL SYSTEMS AND EQUIPMENT
- Design and standardization of generators.
- Applied research on design of transmission and distribution
systems .
- Development of uniform standards for electrical installations.
4. CONTROL SYSTEMS
- Design and standardization of swvitch boards and security systems
- Design and standardization of speed regulators and overspeed pro-
tection.
S. USE OF ENERGY IN RURAL AREAS
- Development of techndogies forproductive use of energy (fertilizers,
refrigeration, agroindustrial processes, etc.)
- Methodologies for increasing the efficient use of energy.
- Identification of technology development projects of regional .
interest.
- Execution of technology development projects.
- Design and construction of prototypes
- Testing of prototypes and materials
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Some of the specific activities can be derived from the program
outlined for the Network System.

It is obvious that the -esearch activities of the Centre should be
established taking intc consideration the activities that may be carried
out by national research institutions and universities of the member
countries, to ensure that there is enough compatibility and to avoid du-
plication of efforts.

4.1,2. EXPERIMENTAL INFRASTRUCTURE

Under this heading are included the laboratory testing and work-
shop facilities that could be set up within the centre.

The main scope of the experimental capacity that covld be devel -
oped as nart of the Centre should be:

- To provide experimental capacity for supporting the technology
development projects carried out by the centre,or by institutions
of member countries.

- To provide workshop facilities for prototype manufacturing.

- To provide testing facilities for evaluating prototypes and for
testing equipment when requested by the member countries.

- To provide reference standards for metrology and testing.
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It is beyond the scope of this paper to define the laboratories
and plants to be constructed; therefore,we will restrict ourselves to
suggest some of the facilities that could be set up.

1. LABORATORIES

- Materials

- Testing of turbines

- Fluid mechanics

- Electricity (testing of generators and electrical systems and
components)

- Electronics

-  Control

- Metrology

-  Corrosion and erosion

2. WORKSHOPS

- Mechanical shop

-  Foundry

- Electrical shop

- Electronic systems assembly
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<o 30 TRUININD TACHLATIES

The main tasks of the Cantre in temns of training should be :

[ T T T T T T T e e "‘T

- To carry on reguiar peost-gradudte courses.

- To develop short courses,seminars and meetings onspecific matters,
in coordination with the network system.

- To carry on regular courses to train teachers required for the
national operators and maintenance technicians training programmes.

- To support selected doctoral-level research.

- Specific training of university and technical school professors in
disciplines associated with small hydro development.

Alsc in this case, it would be bevond the scope of this paper, to des-
cribe in detail the facilities and services of the centre inteyms of training
activities; however, the Centre should have available the following:

- Classrooms

- Conference rooms

- Audio visual systems

- Draftng and copying facilities

- Auditorium

- Residential area for professors and students
- Recreational area and facilities

- General services

- Transport facilities.

Some of the specific activities that could be initiated by the centre can
be identified from the programne of activities propesed for the network system
in Chapter 3.
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1.2, MANAGEMENT AND OPERATION

The operation of the centre should be autonomous, but its policies and
general supervision should be carried out by a board that couldbe designated
by the supporting institutions, the host government and the governments
of the participa*ing countries of the region,witha significant representa-
tion of ESCAP through the Technical Unit of the Regional Network System.

The proportions of the representation of the participants at the Board
should be established by consensus.

There should be an executive head of the Centre, who  is called 'General
Director'in this paper adwho wouldbe nominated by the Board for a given period
of time, but with the possibility eof an exterided temm.

Under the General Director, there wouldbe a grow of direators or the three
different fields of activities: Research and Development, Experimental Infra-
structure and Training.

GENERAL DIRECTOR

ADMINISTRATIVE
AIVISORY OOMITEE SERVICES
DIRECTOR OF DI R OF | - DIRECTOR OF
RESEAR(H §& EXPERIMENTAL TRAINING
DEVELOPMENT INFRASTRUCTURE




The area of R § D could be further divided itospecialized units of
research and design units. The area of Experimental Infrastructure could
be divided into various laboratories and shops.

The training area could, in turn, be divided into academic units and
organizational units.
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5. REQUIRBMENTS AT THE NATIONAL LEVEL

The purpose of this chapter is to present check-listsof possible
lines of activities a a natimal level; but to select which activities
should be carried out in a given country,it will be necessary to consi-
der the following aspects:

- National policies

- Prospects for development of Small Hydro Power

- Institutional set-up

- Engineering capacities

- Existing experience in the field of small hydro generation
- Research and development capacities and activities
- Industrial set-up and existing productions

- Economic and financial situation and perspectives
- Rural development and electrification.

- Tradition in commmity participation.

- Availability of materials

It should also be pointed out that some projects can be carried out
on a regional basts as described before; some others, as a combination of
efforts Letween different countries; and some, strictly on a national basis,

5.1. DEVELOPMENT OF PROJECTS

Under this heading we consider some of the activities that could be
carriéd aitat d iational level for the development of investment projects ;
therefore, theseactivities range from planning,to actual construction and
operation: .




—

CHECK- LIST OF NATIONAL ACTIVITIES FOR PROJECT DEVELOPMENT
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National Plan for Mini and Small Hydro Power Stations
- Programme for evaluation of resources and demand, including specific
adaptation of regional methodologies.
- Settingup of a project development unit.
- Promotion of engineering and consultant capacities.
- Definition of construction programmes within the national plan.
- Adaptation of existing design manuals to specific country conditions.
- Institutional and legal set-up for operation and maintenance.
- Promotion and evaluation of commmity participation in projects.
) - Definition of scope and procedures for the preparation of pre- investmert]
studies.

Most of theseactivities could be carried out by the institution or
public enterprise in charge of small hydro development,




5.2 DEVELOPMENT OF TEGHNOLOGY AND MANUFACTURE OF EQUIPMENT

The following activities could be considered:

(HECK-LIST OF NATIONAL ACTIVITIES IN TECGHNOLOGY DEVELOPMENT AND
MANUFACTURE OF EQUIPMENT.

———

a) Development of Technology
- Design and standardizatimof equipment:

Turbines
Generators
Speed regulators
Control systems
Auxiliary equipment
Transmission and distribution systems
Electrical components
- Research on materials, corrosion and erosion.

- Application and evaluation of non-conventional technologies and
materials for construction:

Soil cement

Ferro-cement

Non-metallic penstocks

Typification and simplification of civil works design.
Auxiliary components (gates and grills)

b) Manufacture of Equipment

-~ Promotion of the expansion of manufacturing capacities (small-and
medium-size industries)

- Definition of productive capacity and equipment requirements.
- Establishment of testing facilities and procedures.

- Definjtion of the process to transfer techmology development to
the industrial sector. . ' ‘ ‘
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These activitiescould be carried out by research institutions, univer-
sities and industry, or promoted by the public enterprise in charge of small

hydro development.




5.3. INFORMATION AND TRAINING

The following activities could be considered:

CHECK-LIST OF NATIONAL ACTIVITIES IN THE AREAS OF INFORMATION AND TRAINING

a) INFORMATION

- Establishment of a bibliographical register of the existing infor-
mation on the subject, in libraries, information centres, univer-
sities, research institutions and utility companies.

- Preparation of leaflets to promote small hydro development in
rural areas.

- Promotion and support of publications on the subject.

b) TRAINING

- Promotion of the inclusion of subjects related to small hydro in
the university curriculum.

- Promotion and support of the development of graduate theses, with
emphasis on specific project development.

- Organization of short-term specialization courses at the national
level.

- Organization of technical schools to train maintenance technicians.

- Organization of schools for operators from rural areas.







