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ACTIVIDADES DE CAPACITACION DEL
PROGRAMA DE HIDROENERGIA
EN EL CAMPO DE
PEQUENAS CENTRALES HIDROELECTRICAS

La energia constituye uno de los elementos funda-
mentales para el desarrollo econdmice, productivo y
social del drea rural, debido a gue su disponibilidad de-
termina en gran medida los niveles de productividad,
las posibilidades de desarrotlo agroindustrial y las con-
diciones y calidad de vida de los pobladores.  En con-
secuencia, el desarrollo energético del dmbito rural y
zonas aisladas es un factor determinante para impul-
sar su participacién en la economia nacional y contri-
buir a resalver las fuertes presiones de migracién hacia
fas urbes.

Las diversas fuentes no convencionales de energia
presentan interesantes perspectivas de aplicacién para
el desarrolio energético rural; sin embargo, la principal
opcidn que se presenta para la produccidén de energia
eléctrica, necesaria para promover el desarrolio de las
areas rurales y aisladas, son los pequefas centrates hi-
drotéctricas - PCH.

Las PCH se han convertido en una de las principa-
les atternativas para el desarrollo energético det medio
rural latinoamericaneo, dada la abundancia de recursos
hidricos en pequena escala gue dispone la regidn y que
adn son insuficientemente aprovechados.

Cabe senalar que en América Latinag se desarrolla-
ron iniciativas aisladas conducentes al desarrollo de
PCH, que sirvieron como experiencia para que OLADE
estructure un programa de actividades sobre aspectos
institucionales, tecnolégicos, econdmicos, sociales,
industriales, * etc., para .el desarrollo masive de

PCH.
<&
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PROGRAMA REGIONAL
DE HIDROENERGIA DE OLADE

En este espiritu, OLADE desde 1980 realiza activi-
dades para impulsar el desarrollo de PCH a nivel regio-
nal con c¢riterios de aplicacién masiva y para superar
los problemas que se presentan en su ejecucién; me-
diante la realizacién de actividades que comprenden
acciones de cooperacién entre los paises, asistencia
técnica en la ejecucién de proyectos, preparacién de
manuales y metodologias, promocién de actividades
de desarrollo tecnoldgico, transferencia de jecnologia
y capacitacion.

Un aspecto importante de las actividades del Pro-
grama de Hidroenergia se refiere a la capacitacion de
recursos humanos, especiaimente en el campo de PCH,
la cual tiene por finalidad el fortalecimiento de tos pro-
gramas nacionales de desarrollo de PCH mediante ia
formacién de cuadros técnicos calificados, aprovechando
la experiencia de varios paises de la regién y las pro-
pias capacidades &cnicas de la Secretaria Permanente
de OLADE.

Lla capacitacién se realiza mediante cursos y semi-
narios regionales, orienfados a entrenar profesionales
en todos los aspectos relativos al desarrollo de PCH y
en particular a o planificacién y ejecucion de proyec-
tos de inversién, considerando cuestiones relativas a
estudios de recursos y demanda para la preparacién

. de inventarios y para el desarrollo de proyectos espe-

cificos, andlisis econdmico, social y financiero, disefo
de obras civiles y estudios conexos, operacién v mante-
nimiento, ast como materias relativas a seleccién, di-
sefio y estandarizacién de equipos.,

La preparacién de manuales v guias come instru-
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mentos didacticos para el desarrollo de los cursos es un
componente importante asociado con las actividades
de capacitacidn, si bien su finalidad y aplicacién reba-
san los objetivos especificos de capacitacién, ya que se
pretende que sean herramientas técnicas que puedan
ser utilizadas para sistematizar el desarrollo de PCH en
sus respectivos pafses, asi como para consfituirse en
instrumentos metodoldgicos en las actividades de asis-
tencia técnica que realiza CLADE,

ACTIVIDADES REALIZADAS:

En el contexto de las actividades de capacitacién
del Programa de Hidroenergia en el campo de PCH, se
realizaron las siguientes actividades:

a. | Seminaric Latinoamericano sobre PCH

OLADE organizé el | Seminario Latinoamericano so-
bre Pequefas Centrales Hidroeléctricas con el coauspi-
cio del Instituto Colombiano de Energia Eléctrica - ICEL,
el mismo que se llevd a cabo entre el 3 y 8 de noviembre
de 1980 en la civdad de Girardot-Colombia, En el evenio
participaron once expertos latinoamericanos como con-
ferencistas y sesenta y dos profesionales de catoice
paises como asistentes, asi como representantes de
quince empresas de la regién en calidad de observado-
res.

Tanto expositores come participantes presentaron
documentos técnices y de informacién general acerca
del desarrollo de PCH en los paises, necesidades ener-
geéticas en el medio rural y poblaciones aisladas, ca-
racteristicas del potencial hidroenergético en pequefia
escala, realizaciones y problemas encontrados en ia
elaboracién de estudios, financiamiento, construccién,
operacién y manienimiento de PCH, acciones de inves-
tigacién y desarrollo tecnolégico, acciones relativas d
transferencia. de -tecnologia, siluacidén y perspectivas
de la fabricacidn de equipos y materiales.

ESTRUCTURA: - =

El seminariose desarrolié mediante reuniones ple-
narias, comisiones de trabojo y. mesas redondas.

En las reuniones plenarias se presentaron y discu-

&
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tieron los documentos de base de OLADE asi como los
informes de los pafses y se revisd y aprobd el documen.
to de acciones presentado por las comisiones de trabajo.

Se formaron res comisiones de trabajo en las cua-
les se trataron aspectos relativos a Tecnologia y Equi-
pamiento, Desarrollo e Implementacion de PCH y o Re-
cursos Humanos y de Capacitacion. Tomando como
referencia los documentos base de OLADE y los plan-
teamientos de las reuniones plenarias, las comisiones
presentaron un documentfo denominade “Propuesta de
acciones nacionales y regionales para la implementa-
cién masiva de PCH en Latinoamérica’’, el cual fue so-
metido a consideracidn y aprobacién de la reunién ple-
narec.

Se formaron tres mesas redondas en los tres cam-
pos anteriormente sefalados, las mismas que presen-
taron y discutieron los documentos técnicos que prepa-
raron los expositores y participantes.

b. | Curso Latinoemericano de Disefio de
Pequefias Centrales Hidroeléctricas

OLADE organizd el | Curso Latinoamericanc de Dise-
fio de Pequefias Centrales Hidroeléctricas, con el coaus-
picio del Ministerio de Energia y Minas - MEM del Pery
y la Empresa de Eleciricidad del Per( - ELECTROPERU.

Como conferencistas del curso participaron 13 ex-
pertos de los paises de la regidn, un representante del
Banco Interamericanc de Desarrolle - BID y un repre-
sentante del Bureau des Recherches Geoliques en Mi-
nerais de Francia, quienes fueron invitados por OLADE,
también participaron ios expertos del Programa de Hi-
droenergia. Cada conferencista prepard un documen-
to técnico en base a los términos de referencia que fue-
ron elabsrados per OLADE.

En el evento se capacité a 40 profesionales de
10 paises de la regién, Bolivia, Brasil, Colombia, Costa
Rica, Ecuador, Honduras, Nicaragua, Paraguay, Perd,
Republica Dominicana y Venezuela.

ESTRUCTURA:

Ei curso se ilevd a cabo mediante sesiones teéricas
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y practicas de 8 horas diarias de duracién. La parte teé-
rica se dicté en el transcurse de 10 dias con la asistencia
de todos los participantes.

Los temas tedricos sirvieron para presentar la pro-
blematica general del disefio de las partes componen-
tes de una PCH, asimismo se presentaron criterios bdsicos
para la reclizacién de estudios y evaluacién del recurso
y la demanda, criterios de cdlculo de instalaciones eléc-
tricas y de seleccién de equipo electromecdnico. El
dictado de los temas se combiné con visitas técnicas,
realizacidon de charlas y de paneles.

La parte prdactica tuvo una duracidn de 3 dias. Pa-
ra el efecto, se formaron 5 grupos multidisciplinarios, y se
ies entregd proyectos especificos para que {os desarro-
llen y realicen los estudios y andlisis correspondientes.

Luego de elaborar los proyectos, cada grupo so-
metid sus estudios al andlisis y consideracién del audi-
torio:

El temario que se desarrollé tuvo un cardcter gene-
ral a fin de presentar el panerama regional de la apli-
cacion de PCH, con base a este criterio se presentaron
las siguientes conferencias introductorias:

¢ ElPrograma de Hidroenergia de OLADE en el campo
de Pequenias Centrales Hidroeléciricas,

¢ £l programa de desarrollo de Pequefias Centra-
trales en el Perd.

En los temas dictados se enfocd la problemdtica
de las diversas etapas de estudio de los proyecios en
forma general y estos temas fueron los siguientes:

¢ Definiciones y enfoque integral de proyectos de PCH.

® Requerimientos y alcances de estudios de pre-in-
version y financiamiento.
Aplicacion de cartografia y topografia.

s  Evaludcidn del medio fisico, elementos de hidrologia.

¢ Elementos de geologia, geotecnia, geomorfologia
y ecologia.

® Evgluacion de la demanda.

© Disefio de obras civiles y tuberia de presion.

@

Turbinas hidrdulicas.

Estandarizacién y seleccién de turbinas para PCH.
Reguladores de velocidad, tipos y criterios de se-
leccidn.

Generados eléctricos, tipos y criterios de seleccidn,
Sistemas eléctricos y tableros de control.

Andlisis socio - econémico para proyectos de PCH.
Financiamiento de proyectos.

Los costos en PCH.

Evaluacion de pequefios proyectos.

Evaluacién del medio fisico - hidrologia.

Aspectos de operacién y mantenimiento a ser con-
siderados en el disefio de PCH.

® & & 0 ¢ o @ 9

— Se presentaron conferencias sobre trabajos que se
venian realizando en el Per(:

Presentacion de un proyecto de inversién,
Presentacién de un proyecto de investigacidn.

¢. Criterios generales de disefio de PCH y seleccidn de
equipos.

oo

— Se desarrollaron paneles sobre los siguientes temas:

¢ Criterios de evaluacién de demanda.

¢ |nfluencia de los costos en el disefio de PCH.

® Perspectivas de la investigacidn y desarrollo tec-
nolégico en el campo de PCH.

Se realizaron visitas técnicas a fabricantes de tur-
binas hidraulicas, generadores eléciricos, a una em-
presa gue realiza el mantenimiento de turbinas hidrdu-
licas y a PCH desarrolladas como proyectos de inversién
y como proyectos de aplicacién experimental de tecno-
logias no convencionales. El curso concluyd luego de
la cutminacién del Taller.

<. Manuales y guias

En lo que concierne a la efaboracidon de manuales y
guios, OLADE estd preparando el Manual de Disefio, es-
tandarizacién y fabricacién de equipos para PCH que
consta de ¢ volGmenes relativos a turbinas Michell -
Banki, Pelton, axiales, reguladores de velocidad eléc-
frico electrénicos con regulacién positiva de caudal, con
regulacion de carga y 6leo mecdnicos, generadores
eléctricos, sincronos y asinerénicos y tableros de control
y mando.
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Asimismo estd elaborando el manual de disefic de
PCH en el cual se presentaria o metodologia de cdlculo
de obras civiles y se darén especificaciones generales
para la seleccién de equipos.

ACTIVIDADES A REALIZARSE:

Continuando con el desarrollo de actividades de
capacitacién del Programa de Hidroenergia de OLADE,
se proseguird con las siguientes acciones:

—-— Realizacidn del Il Curso Latinoamericano de PCH.

-— Realizacién del 1t Curso Latinoamericano de PCH
(disefio de equipos).

— Promocién de cursos nacionales sobre disefio de
obras civiles, disefio y seleccidn de equipos y siste-
mas eléctricos en todos los poises de la regién.

— Se organizardn eventos de capacitacion regionales,
subregionales, nacionales, tales como cursos y se-
minarios sobre disefio de equipos, niveles de auto-
matizacién de PCH y alternativas para su desarrollo,

— Con el fin de establecer lineamientos que permitan
el desarrollo de actividades en PCH se elaboraran
manuales y guias para realizacién de estudios y di-
sefios especificos.

1! Curso Latinoamericano de disefio de PCH

De ccuerdo a los requerimientos actuales para
promover el desarrollo masivo de PCH, se hace necesa-
rio superar los diversos factores limitantes asociados
con la capacitacion de recursos humanos y la disponi-
bilidad de manuales y metodologias que faciliten la
asimilacién de tecnologias para la realizacién de estu-
dios de evaluacién de recursos y demanda, para el di-
sefio de PCH y de sistemas eléctricos, para la seleccidn
de equipos, ost como para la formulacién de proyectos
de inversion.. ...

El curso se realiza con el objetivo de capacitar a
profesionales delos paises de lo regidn que estén tra-
bajando en proyectos de'PCH en aspectos de ingenieria,
contribuyendoasi‘en ia'formacién de cuadros técnicos
que fortaleceran los programas nacionales de desarro-

@22

Para cumptir con el objetivo propuesto, se han es-
tablecido los siguientes alcances para e curso:

— Proporcionar los conocimientos necesarios para la
realizacion de estudios de evaluacidn de recursos
y demanda para proyectos de PCH.

— Proporcionar criterios y métodos de disefio de deta-
lie de PCH.

— Proporcionar criterios para el disefio y seleccién de
eqguipos para PCH.

— Proporcionar conacimientos para la formulacién de
proyectos.

El curso serd dirigido a ingenieros con expefianciq
profesional y que en la actualidad estén trabajando en
el campo de PCH.

Este curso se realizard con el cofinanciamiento del
Banco interamericano de Desarrollo - BID y coauspicia-
do per el Instituta Colombianc de Energia Eléctrica - ICEL
El curso se llevard a cabo en la Repiblica de Colombia
y la fecha de su realizacién serd definida entre OLADE,
el BID y el ICEL.

Durante el desarrollo del evenio se frafard el si-
guiente temarijo:

EXPOSICIONES INTRODUCTORIAS

— Programa regional de hidroenergia de OLADE en el
campo de PCH.

— El Plan Nacional de PCH del ICEL.

— Actividades del BID en la promocidn y financiamiento
de proyectos de PCH en los paises de la regidn.

TEMAS A DICTARSE

— Metedologia para la realizacién de irnventarios de
pequenas cuencas.

— Hidrologia, aplicacién y métodos de evaluacién hi-
drolégica.

— Evaluacién de demanda y andlisis econémico social
y financiero de proyectos.

— Geotecnia y geologia, aplicacidn y métodos de eva-
luacién geotécnica y geoldgica en PCH. o
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— Elementos de topografia y cartografia.

-— Disefio de PCH.

— Seleccidn y elementos de disefio de turbinas hi-
drdulicas.

— Seleccidn y elementos de disefio de reguladores de
velocidad.

— Seleccién y elementos de disefio de generadores
eléctricos.

— Disefio de sistemas eléctricos asociados con PCH.

— Formulacién de proyectos y programas para el fi-
nanciamiento de PCH a nivel internacional.

CONFERENCIAS

— Estado de la tecnologio en PCH a nivel internacional.

— Estaciones hidrométricas autdnomas.

— Reguladores de velocidad de turbinas hidrdulicas.

-— Andlisis de demanda en PCH (experiencia de Co-
lombia).

— Niveles de automatizacién en PCH,

— Proyecto de desarrolio tecnoldgico de la Universi-
dad del Valle e ICEL,

— Fundamentos de hidréulica aplicada a PCH.

TALLER

El taller comprenderd la elaboracion de un proyec-
to especifico, para lo cual se formardan grupos de traba-
jo con los participantes y se les entregard informacidn
de proyectos para que realicen estudios correspondien-
tes a evaluacién de recursos y demando, disefio de
obras civiles, seleccidn de equipos, especificacidén y
formularios de proyectos para iniciar gestiones de fi-
nanciamiento. Asimismo se realizardn visitas técni-
cas,

CLASES

Las actividedes del curso se desarrollardn con 4
horas tedricas por las mafanas v 4 horas de taller por
las tardes. ’

DURACION

El curso tendrd una duracién de 19 dias.

&
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DOCUMENTOS

Los documenios serdn editados v distribuidos per
OLADE vy la elaboracidn estard a cargo de los conferen-
cistas y expositores del curso.

Organi zaci 6n Lati noaneri cana de Eneraqi a



HYDROENERGY PROGRAM TRAINING
ACTIVITIES IN THE FIELD OF SMALL
HYDRO POWER STATIONS

Energy is one of the fundamental elements for the
economic, praductive, and social development of rural
areas, as its availability largely determines the levels
of productivity, the possibilities of agroindustrial
development, and the standard of living of the population.
Consequently, the energy development of rural and
isolated areas is a determining factor in impulsing their
participation in the nation’s ecanomy, and in contribut-
ing to a solution for the heavy pressures towards
migration to the cities.

The wvarious non-conventional energy sources
present promising prospects for application in rural
energy development; however, the principal option for
producing the electricity needed to promote the develop-
ment of rural and isolated areas is that of small hydro
power stations (SHPS),

SHPS have become one of the major alternatives
for the energy development of the rural sector of Latin
America, in view of the region’s abundance of smali-
scale water resources, which are as yet insufficiently
tapped.

It must be mentioned that independent initiatives
have arisen, leading to the development of SHPS, and
serving as experience upon which OLADE has structured
a program of activities regarding institutional, tech-
nological, economic, social, induskrial, and other aspects
required for the massive implementation of SHPS.

With this spirit, OLADE has been carrying out ac-
tivities since 1980, to support regional SHPS development

Q&
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REGIONAL HYDROENERGY
PROGRAM OF OLADE

with the criterion of their massive application and
to overcome the problems involved in their execution,
through activities that comprise intercountry cooperation,
technical assistance in the execution of projects,
preparation of manuals and methodologies, promotion
of technological development activities, transfer of tech-
nology and training.

One important aspect of the Hydroenergy Program
activities is the training of human resources, especially
in the SHPS field, with the aim of strengthening national
SHPS development programs through the formation of
qualified technical teams, taking advantage of the
expetience of several countries of the region and of the
technical capacity available in the Permanent Secretariot
of OLADE.

Training tokes the form of regional courses dnd
seminars, geared to training professionals in all facets
of SHPS development, and particularly the planning and
execution of investment projects, considering questions
regarding assessment of resources and demand, in-
ventories and specific projects, economic and financiol
analyses, design of civil works, related studies, and
operation and maintenance, as well as those subjects
related to equipment selection, design, and standar-

dization.

The preparation of manuals and guides to be used
as teaching materials for the development of these
courses is an important component of the training
activities, although their purpose and application go
beyond the specific training objectives; they are
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intended to be technical tools that may be used by
member country institutions and technicians to facilitate
and systematize SHPS development in their respective
countries, as well as methodological instruments for
OLADE’s technical assistance activities.

ACTIVITIES UNDERTAKEN:

Within the context of the training activities of the
Hydroenergy Program in the field of SHPS, the following
activities have been implemented:

a. First Latin American Seminar on SHPS

OLADE organized the First Latin American Seminar
on Small Hydro Power Stations with the co-sponsorship
of the Colombian Institute of Electricity (ICEL). This
seminar was held from November 3 to 8, 1980, in the
city of Girardot, Colombia. Eleven Latin American
experts participated in this event as lecturers, with the
attendance of seventy-two professionals from fourteen
countries; representatives of fifteen companies from
this region also took part as observers.

Speakers and participants examined technical and
general information documents regarding SHPS devel-
opment in their countries; energy needs in rural areas
and isolated settlements; characteristics of small-scale
hydroenergy potential; achievements in and problems
with the preparation of studies, financing, construction,
operation, and maintenance of SHPS; research and
technological development; actions related to technology
transfer; and status of and prospects for equipment and
materials manufacturing. '

STRUCTURE:

The seminar consisted of plenary sessions, work
commissions, and round tables,

QOLADE’S basic documents and the countries’ reports
were presented and discussed in the plenary sessions,
and the plan of action presented by the work commissions
was reviewed and approved.

Three work commissions were formed 1o deal with

o
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the topics of Technology and Equipment, SHPS Develop-
ment and Implementation, and Human Resources and
Training. Toking the OLADE basic documents and the
recommendations of the plenary sessions as a reference,
the commissions presented a document entitled ““Proposal
for National and Regional Actions for Massive SHPS
tmplementation in Latin America’”, which was submitied
to the plenary session for consideration and approval.

Three round tables were formed 1o present and
discuss the three obove-mentioned areas and the tech-
nical documents prepared by the participants.

b. First Latin American Course on SHPS Design

OLADE organized the First Latin American Course
on the Design of Small Hydro Power Stations, co -
sponsored by the Ministry of Energy and Mining (MEM)
of Peru and the Electric Light and Power Company of
Peru (ELECTROPERU).

Lecturers included thirteen experts from countries
of the region, as well as one representative of
the Inter-American Development Bank {IDB) and one
representative of the Bureau des Recherches Geoliques
en Minerais of France, who were invited by OLADE;
experts from the Hydroenergy Program also took part.
Each speaker prepared a technical paper based on
the terms of reference eloborated by OLADE.

Forty professionals were trained at this event,
representing ten countries of the region: Bolivig, Brazil,
Colombia, Costa Rica, Honduros, Nicaragua, Paraguay,
Peru, the Dominican Republic, and Venezuela.

STRUCTURE:

The course consisted of theoretical and practical
sessions, 8 hours a day. The theoretical part was
presented during 10 days, and was attended by all the
participants.

The theoretical topics served as introductions to the
genera] problems of designing the componenis of an
SHPS, as well as basic criteria for carrying out studies
and evaluating resources and demand, criteria for
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calculating elecirical installations and selecting elec-
tromechanical equipment. Lectures were combined
with technical field irips, less formal talks, and panel
discussions,

The practical portion lasted three days.  Five multi-
disiciplinary groups were formed to develop, study, and
analyze specific projects.

After drawing up the projects, each group sub-
mitted its studies for general analysis and consideration.

The agenda that developed was generalized to the
regional outlook for SHPS development, on the basis of
which criterion the following introductory lectures were
presented:

* The Hydroenergy Program of OLADE, in the field of
small hydro power stations.

° The program for implementing small hydro power
stations in Peru.

The lecture topics focussed on the problems faced
at different stages of project study in generat:

¢ Definitions and integral approach to SHPS projects.
* Requirements for and scope of pre-investment and
financing studies.
* Application of cartography and topography.
¢ Evaluation of the physical environment; elements of
hydralogy.

o Elements of geology, geothermics, geomorphology,
and ecology.
Evaluation of demand.
Design of civil works and penstocks.
Hydraulic turbines.
Standardization and selection of turbines for SHPS.
Speed regulators: types and selection criteria.
Electric generafors: fypes and selection criteria.
Electrical systems and control boards.
Socio-economic analysis for SHPS projects.
Project financing.
Costs of SHPS.
Evaluation of small projects.
Aspects of operofion and maintenance to be con-
sidered in the design of SHPS.

&
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— Lectures were presented on work underway in Peru:

Presentation of an investment project

Presentation of a research project

General criterio for SHPS design and equipment
selection.

— Panet discussions addressed the following topics:

* Demand evaiuation criteria

* Influence of costs on SHPS design

* Prospects for research and technological development
in the field of SHPS.

Technical field trips included visits to hydraulic
turbines and electric generators, to a company that per-
forms maintenance of hydraulic turbines, and to
SHPS developed as investment projects and as ex-
perimental applications of non-conventional technologies.
The course ended with the completion of the Worshop.

€. Manuals and guides

in the area of elaboration of manuals and guides,
OLADE is preparing the Manual on Design, Standard-
ization and Manufacture of SHPS Equipment, comprised
of nine volumes dealing with Michell-Banki, Pelton,
and oxial-flow turbines; electric-electronic speed
regulators with positive flow regulation, and with lood
and oleomechanical regulation; electric synchronous
and asynchronous generators, and control -and  switch -
boards.

OLADE is also elaborating an SHPS design manual
which presents the methodology for calculating civil
works and provides general specifications for equipment
selection.

ACTIVITIES TO BE CARRIED OUT

Continuing with the development of the training
activities of OLADE’S Hydroenergy Program, the following
actions will be pursued:

— Organization of the Second Latin American Course
on SHPS.

— Crganization of the Third Lotin American Course
on SHPS (equipment design).
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calculating electrical installations and selecting elec-
tromechanical equipment, Llectures were combined
with technical field trips, less formal talks, and panel
discussions.

The practical portion lasted three days. Five multi-
disiciplinary groups were formed to develop, study, and
analyze specific projects.

After drawing up the projects, each group sub-
mitted its studies for general analysis and consideration.

The agenda that developed was generalized to the
regional outlook for SHPS development, on the basis of
which criterion the following introduciory lectures were
presented:

¢ The Hydroenergy Program of OLADE, in the field of
small hydro power stations.

® The pragram for implementing small hydro power
stations in Peru.

The lecture topics focussed on the problems faced
at different stages of project study in general:

¢ Definitions and integral approach 1o SHPS projects.

* Requirements for and scope of pre-investment and
financing studies.

® Applicaiion of cartography and topography.

s Evaluation of the physical environment; elements of
hydrology.

® Elements of geology, geothermics, geomorphology,

and ecology.

Evaluation of demand.

Design of civil works and penstocks.

Hydraulic turbines.

Standardization and selection of turbines for SHPS.

Speed regulators: lypes and selection criteria.

Electric generators: types and selection criteria.

Electrical systems and control boards,

Socic-economic analysis for SHPS projects.

Project financing.

Costs of SHPS.

Evaluation of small projects,

Aspects of operation and maintenance to be con-

sidered in the design of SHPS,
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~and axial-flow

— Lectures were presented on work underway in Peru:

Presentation of an investment project

Presentation of a research project

General criteria for SHPS design and equipment
selection.

- Panefdiscussions addressed the following topics:

e Demand evaluation criteria

® [nfluence of costs on SHPS design

s Prospects for research and technological development
in the field of SHPS.

Technical field trips included visits to hydraulic
turbines and electric generators, to o company that per-
forms maintenance of hydraulic turbines, and to
SHPS developed as investment projects and as ex-
perimental applications of non-conventional technologies.
The course ended with the completion of the Worshop.

¢. Manvals and guides

In the area of elaboration of manuals and guides,
OLADE is preparing the Manual on Design, Standard-
ization and Manufacture of SHPS Equipment, comprised
of nine volumes dealing with Michell-Banki, Pelton,
turbines; electric-electronic  speed
regulators with positive flow regulation, and with load
and oleomechanical regulation; electric synchronous
and asynchronous generators, and control -and switch -
boards.

OLADE is also elaborating an SHPS design manual
which presents the methodolagy for calculating civil
works and provides general specifications for equipment
selection.

ACTIVITIES TO BE CARRIED OUT

Continuing with the development of the training

activities of OLADE’S Hydroenergy Program, the following

actions will be pursued:

—- Organization of the Second Latin American Course
on SHPS.

— Organization aof the Third Latin American Course
on SHPS (equipment design).
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— Promotion of national courses on the design of civil
works and the design and selection of electrical
systems and equipment, in every country of the region.

— Organization of regional, subregional, and national
training events, such as courses and seminors on
equipment design, levels of SHPS automation, and
alternatives for SHPS development.

— Preparation of manuals and guides for the im-
plementation of specific studies and designs, in
order to establish guidelines for the development
of SHPS activities.

Second Latin American Course on SHPS Design

According to current requirements for promofing
massive SHPS development, it becomes necessary to
overcome the various limiting factors associated with
the training of human resources and with the availability
of manuals and methodologies that could facilitate the
assimilation of technologies for studies to evaluate
resources and demand, design SHPS and elecirical
systems, select equipment, and formulate investment
projects.

The course will train professionals froms the region’s
countries who are working in SHPS projects, on aspects
of engineering, thus contributing to the formation of
technical teams that will strengthen national SHPS
development programs.

tn order to reach the above objective, criteria have
been established for the course, so that it will provide
the following:

— Knowledge necessory for performing studies to
evaluate resources and demand for SHPS projects.

-— Criteria and methods for detailed SHPS design.

— Criteria for the design and selection of equipment
for SHPS.

— Bases for project formulation,

The course will be aimed at engineers with
professional experience who are currently working in
the field of SHPS.

The Latin American Energy Organizaiion (OLADE)

Q

is organizing the Second latin American Course on
SHPS Design (advanced level) with co-financing
from the Inter-American Development Bank (IDB) and
co-sponsorship from the Colombian Institute of Elec-
fricity {ICEL). The course will be held during the present
year, the date fo be determined by consensus among
OLADE, IDB, and ICEL.

During the event, the following subjects will be
addressed:

INTRODUCTORY PRESENTATIONS

-~ The regional SHPS program of OLADE

~— The national SHPS plan of ICEL

— IDB activities in the promotion and financing of
SHPS projecis in the countries of the region.

STUDY TOPICS

— Methodology for inventorying small hydrographic
basins. .

- Hydrology: application of hydrological evaluation
methods.

— Evaluation of demand and economic/financial
project anatysis.

—— Geotechniques and geology: application of geo-
technical and geclogical evaluation methods 1o SHPS,

— Elements of topography and cartography.

— SHPS design.

—— Selection and design of hydraulic turbines.

— Selection and design of speed regulators.

— Selection and of design of electric generators.

— Design of electrical systems associated with SHPS.

-— Formulation of projects and programs for inter-
national SHPS financing.

LECTURES

— International status of SHPS technology

— Autonomous hydrometric stations

— Hydraulic turbine speed regulators

— Analysis of SHPS demand {experience in Colombia)

—~ Levels of automation in SHPS

— Technological development project of the Del Valle
University and ICEL

— Fundamentals of hydraulics applied to SHPS.
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WORKSHOP

The workshop will invelve the elaboration of o
specific project; the porticipants will form groups which
will receive project information o study in terms of
evaluation of resources and demand, design of civil
works, selection of equipment specification of project
parameters, and procurement of financing. Technical
field trips will also be included.

CLASSES

Course activities will consist of four hours of theory
in the mornings and four hours of workshop in the after-
noons.

DURATION
The course will last for 19 days.
DOCUMENTS
The documents will be published and distributed

by OLADE, but their preparation will be the responsibility
of the lecturers and speakers in the course.
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