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HARGZHOU-MANILA DECLARATION

ON MINI-HYDRO POWER GENERATION (Mnc;)y 2/

Accelerated rural development in the third world ic an otmost universally
supported objective. Such accelerated development in the rural aress must
flowv from increased productivity in the agricultural and smail industrial
sectors. The key to the increased productivity as well as improved quality

of life is the provision of cheap and reliable electrical power.

Several developing nations have underteken extensive rural electrification
vrogrammes and others are planning such efforts. The world energy crisis, set-
off by escalating oil prices and heightened by unreliable oil supplies, is
seriously undermining these-critical ovrogrammes for accelerated rural develop-
ment. Developed and other developing nations are deeply concermed with
utilizing alternative energy sources particularly those which are indigenous,
eccnomical and renewable. In many -ases, narticularly in rural areas, mini-
hydrc generation can supply an inexpensive renewable source of indigenocus
electric power., Fepr.these reasons, it is urgent that development of MHG

vrogrames be encouraged and assisted.

‘-

1. The developing nations of the world are called on to initiate and
accelerate MHAG programmes enccuraging local involvement to assure that
such programmes will not remain dependent on other countries.

The developed countries, international financial institutions and
technical assistance groups are enjoined to assist the developing nations
in this effort by vroviding technical and financial assistance in
establishing a range of demonstration on MAG plants as well as local

menufacturers of MHG equipment and machinery.

1/ Proposed by participants from Bangladesh, People's Republic of China,
Jamaica, Malaysia, Norwsy and Republic of the Philippines.

2/ Adopted by the Seminar-Workshop/Study Tour on Mini-Hydro Power Generation
in Manila, Republic of the Philippines, on 7 November 1980,




Although there is an existing technology of MEG, that technology is
no* widely cvailable. The establisiment of a means whereby ready
access to this technology would be possible is encouraged. Perhkaps
the existing UNIDG INTIB programme could undertake the dissemination

of basic te_hnological information.

Finally, the delegates believe that continued information exchanges of
country experiences in initiating MEG programmes would be valuable in
the effective implementation of their programmes. UNIDO is requested

to assist in encouraging the continued exchange of these experiences.

The participants of the Second UNIDO Seminar-Workshop/Study Tour on Mini.-

Hydro Power Generation (MHG) decide to underline the urgency of the needs

to implement programmes for suprlying chesp, reliable and renewable

energy sources for the rural people particularly of the develoning world,
and wish this to be referred to as the HANGZHOU-MANILA DECLARATION ON
MINI-EYDRO POWER GENERATION (MHG).




(To Governments, UNDP/UNIDO, Finencial Institutiors)

The Seminar-Workshop/Study Tour recommends the fo'lowing definitions

Small-hydro-electric generation units are units with a rated

capacity in the range twelfe thousand {12,000) and one thousand

Mini-hydro-electric generating units are units with a rated capacity
in the range one thousand (1,000) and one hundred and one (101)

Micro-hydro-electric generating units are units with a rated
capacity of one hundred (100) kilowatts and belov.

T. SUMMARY RECOMMENDATIONS
1. DEFINITIONS
of generating unit sizes for MHG:
a)
and cne (1,001) kilowatts;
b)
kilowatts;
e)
2.

SOCI0-ECOROMIC CONSIDERATIONS AND MULTTURPCGSE PROJECTS

(Tn Govermnments, UNDP/UNIDO)

Because most MHG installatic.s are run-of-the-river schemes it is

recommended that:

a)

b)

Electric power be la-gely devoted "+ rural develorment especially
in the areas of agrc-industry, irrization, cottage and

forest industries;

Surplus power such as is oftcr available due to seasonal increases
in precipitation be harme.:.d snd utilized for the rural production
such as, for instance, croaic.! fertilizers, pharmaceuticals, other

chemicals and metal precd- cts;

It is further recommended ..ut:

c)

d)

URIDO should cause to be propagated a methodology for assigning
measures of merit based on sccio-ec-omic considerations for

application in the evalugtion of MH.! projects;

Governments widertake mini-hydro projects as part of multi-purpose
schemes for rural irdustrial development. Project costs should be
covered by the different sectors of use according to their utilization

of the power and the structures.




CRGANIZATION OF MHG ACTIVITIES ON THE NATIONAL LEVEL
(To Governments, UNIDO/UNDP)

It is strongly recommended that:

a) Developing countries with MHG potential set up a specific national
technical team with national respomsibility for co-ordinating and
planning MEG development. This team should, wherever possible,
have a separate ijentity from technical groups desaling with other
hydro-power generation in the light of the fact that MEG technology

is sufficiently distinect to warrant recognition as a specialized pursuit;

b) The meximum local and district level involvement in the implementation

management and operation of MHG plants shouid be aimed at;

¢) Although couniry-specific conditioms will finally determine the
ovtimal approaches to thLa studies of prefeasitility and feasibility,
it is recommended that such studies on MHG projects should have a
mathodology appropriately developed for MEG, and distinct from the
methods of evaluating larger hydro projects;

d) Where appropriate, the feasibility study on MHG olants should

include detailed engineering drawings;

e) The activities of national MHG technical teams should comprise of,
Lut not be limited to surveying, hydrology, geology, civil engineering,
economic studies ete., with the purpose of conducting all phases
of project planring, programning and fimplementation i.e. site
identification and selection, pre-feasibility and feasibility studies
inecluding designing and final drawing, supervision of comstruction,

commissioning and where required, limited operation; and

f) Involvement in the overation of pilo. plants be an activity of such

mini-hydro teems.

RESEARCH AND LOCAL MANUFACTURE

(To UNIDO, Governments, R + D Institutions)

a) With a view to reducing costs and simplifyirg the hardware of MHG
plants, it is strongly recommended that increased -esearch efforts
be concentrated on the developrent of reliable, inexpensive devices
and techniques for governing and/or frequency control of MAG units

and associated notworks,




b) In order to permit the utilization of locally existing manufacturing
facilities, documentation should be made available which indicates
all possible technological levels of manufacturing to arrive at the
}nhereut components and equipment taking the varicus manufacturing
processes and/or indigenous design alternatives into corsideration.
This involves the application of metalic and non-metalic materials,
foundry and welding processes, etc.

FINANCING
{To donor sgencies, banking and other financing institutions)

This meeting strongly recommends that soft lcans be made available for
the implementation of MHG projects.

THE CHINESE AND FILIPINO APPROACHES
(To UKIDO and Covermments)

Based on the comprehensiveness of the mature Chinese programme and on
the scope and vigor of the Philippine's izitiative in MHG, it is
recommended that UNIDC compile and analyse production schemes for MEG

establishments in the developing countries.

INTERNATIONAL MHG STANDARDS AND CORVENTIONS AND AN TNTERNATIONAL MEG SOCIZTY
(To UNIDO)

UNIDO is commended for its weicome initiative in the drafting of
standards or MHG equipment, civil works, etc., and it i3 appreciated
by this meeting that efforts to standardize and econcmize on the range
of unit designs must allow adequats room for innovative research and
development. In the light of these facts, it is recommended that
UNIDO convene an early meeting of intermational experts, manufacturer:
and other relevant parties to institute brozd conventions on

turbines and accessorias, their ratings and sizes, test procedures,

norms of construction and agreed terminology with respect to MEG.

CENTRES QOF EXTELLENCE

{mo UNIDO and other inter-governmental agencir.s, foundations, etc.)

The meeting strongly reccamends the establishment of:

a] A Center or Centers of Excellence in Training

relevant to MHG technology.

b) A Center or Centers of Zxcellence in Research and Develcment
relevant to MHG technology.
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MHEG INTORMATICN

(To UNIDC - Industrial and Technological Information Bank - INTI3, etc.)

For those participants from countries Just initiating MHG develoment

(the majority of participating countries), it would be ¢f great value

to have ready access to lecsons learned, design guidelines, data

develoment methods, etc., from the countries, China in particular,

with experience. To comply with such needs it is recommended that

UNIDO considers undertaking the following steps:

a)

b)

Establish a Center or Centres of Excellence as the focal point(s)

for MG information exchange;

Develoment of a Reference on MHG Experience and Technology:

In starting to plan installing an MHG power plaut at a particular
location, the inexperienced planners and desizmers would like to

have access to the thinking of those, more experienced who faced

similar situations. This information on their thinking should te
in specific terms with appropriite details. We would suggest the

possibility for develovment of a reference file as follows:

i) preparation of concise papers on fairly narrow and specific
subjects. This individual paper approach is suggested so
th.c results can start becoming available in the shortest

possible times;

ii) authors for these papers should come from several countries

with significant MHG experience; and
iii) the file should contain detailed information cn engineering
design or procedures, cost analysis and engineering rationale.
It is suggested that the reference file should cover tihe minimum
following topics:

i) developing programme priorities

ii) hydrologicel data development

iii) site selectiorn
iv) civil works development to minimize costs
v) hydro-electric equinment selection with particular reference

to minimizing costs for given power demands and stream flow
patterns.

vi) cost analysis and benefit analysis




e)

d)

It is felt that a reference file covering these subjects would

be of enormous utility to the developing countries;

Institute an MHG newsletter, possibly through INTIB as well es
publisih technical material specifically concerned with MHG;

and

Campile and disseminate inventories of institutions and

expertise relevant to MHG on a regular basis.
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II. IXTRODUCTION

A. Backeround Information

The develorment of renewable sources cf energy hes become an important programme
for cousideration in many countries, both developing and develoved. In recent
years, varticular attention has been increasingly paid to the develomment of

mini- and misro-hydro power generation units specially for remcte and rural areas.

Recognizing this fact, UNIDO organized a Seminar-Workshop on the Exchange of
Prperiences, Technclogy Transfer and Mini-Hydro Electric Generstion Units, in
Kathmandu, Nepal, frcm Geptomber 10 t5 1L, 19795.

The Seminar-Workshov adopted the Katimandu DeclaratioéLéhich emphasized among

other things the need to intensify action and intermational co-operation

in this laportant endeavour.

The first sessgicn of the Technical Panel on Fydro-Power, organized by the
Freparatory Committee for the Upnited Nations Conference on New and Renewable
Source of Energy (UNCNRS:), February 18 - 22, 1980, "... reviewed the Draft
Report of the Xathmandu Workshoﬁégnd sgreed to adort its conzlusinas and
recommendations.” It furtker "...agreed on the need for studies tc reduce
costs of developing mini-nhydro power units, to increase their reliability

and %o determine betiter ways a2 their integration into large systems.”

Tnspite of the growing interest of many developing countries to develop mini-
hydro pover units, there seems to be a number of problems directly related

to the planning and implementation of such MG projects. Furthermore, inspite
of the fact that a number of MHG projects are currently undeitaken on both
bilateral and multilatersl levels through international co-operation, there
seems to be definite lack of concerted effort and integrated avproach tovards

an effective planning and implementation of projert activities.

Pyrsuing the recommendations of the Katlmandu Seminar-Workshop arnd of the
Eydro-Power Technical Panel and desirous of improving the situation, UNIDO
organized a Second Seminar-Workshcp/Study Tour in the People's Republic of
China (P.R.C.) and in the Republic of the Philippines (R.P.). These countries
were chosen as Seminar venues because in the two countries Mini-Eydro
Generatioc development is progressing quite successfully, although the methods
of planning and project implementation seem to be entirely different, and that
it woild be most enlighting and useful if these two methods could be directly
compared.

1/ Annex V
2/ 1/4G.305/22




The Seminar-Workshop/Study Tour was undertaken in Hangzhou, Shaaghai and

Guangzhou (all in the Peoplza's Revublic of Chira) and in Manila {Republic of

the Philipvines) from 20 October to 7 November 1980, with the consent and

support of the People's Republic c¢f China's Ministry of Water Conservancy and

of the National Electrification Administration (NEA) of the Republic of the

Philippines. Financial assistance was extended by the People's Republic of

China's Ministry of Economic Co-operation and Foreign Relations and ihe

Ministry of Water Conservancy; and the Norwegian Government, “hroush NORAD

(Norwegian Agency for International Development). The preparation and

organization of the programme was done jointly by UNIDO's Development and

Transfer of Technology Branch, the Industrial Training Branch, and the

Engineering Industries Jection of the Divisior of Industrial Operations.

B.

Objectives

The ohjectives of the Seminar-Workshop/Study Tour were:

1.

To promote the exchange of izformation on and exverience in the planning,
constrmiction and application of Mini-Eydro Power Generation Units in
develoring countries; and partieularly, to make a comparative study of
the methods of planning and programme implementation in the People's

Republic of China and the Republic of the Philipvines;

To undertake study tours of Mini-Hydro Power Generation sites, Mini-Hydro
generating equipment plants, and other organizations and exhititions

directly involved in Mini-Hydro Generation;
To exchange views on UNIDO's work in this field, including:

a) the preparation of a manuscript on Mini-Hydro Power ltation:

Manual for Decision-Makers;

b) & discussion on standardized specifications for Mini-Rydro Power

Ganeration system and equipment;
¢) the promotion of the manufacture of MHG equipment in developing countries;

1) the possibility of establishing a regional/interregional development and

training center in the People's Republie of China;
e) UNIDO's technical assistance programme, particularly training progcammes,

f) technical co-operation among develcping countries, as well as between

developed and developing countries; and
g) other subjects of common interest.

To exchenge views bn the programme for the United Nations Conference on New

and Renewable Sourcas of Energy (UNCYPSE) in 1981.
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C.  Organization

The Seminar-Workshop/Study Tour was attended by 33 participants from 2L
develoving countries. Observers from four (U4) developed ccuntries and
representatives of Ministries, Organizations and Institutiorns of the host
countries also participated in the discussions. A List of Participants

is attached as Annex T to this Report. The Programme of the Seminar-
Workshop/Studr Tour held in Hangzhou, Shanghai and Guasngzhou, aud in Manila;
and the 8chedule of Visits made during the Study Tour, are attached

as Annex IT. The participants had vefore them s set cf country and background
papers as per List c¢f Documents attached as Annex III.

The opening ceremony of the u minar-Worksnop in the People's Republic of China
on 20 October 180, was honored by the presence of a number of high-level
officials headed by her Excellency, Mae. Qian Zhengyeng, Minister of Water
Conservancy. She welcomed the perticipants and officially opened the Seminar-
Workshop. His Excellency, Mr..Li Fengping, Governor s5f Zhejiang Province;

Mr. R. Ong, Minister Counsellor and Charge d'Affaires of the Republic of the
Philippines in Beijing, on behalf of his Government; Mr. Yves de San, Regional
Prcgremme Adviser, on behalf of UNDP-Beijing; and Mr. W.H, Tanaka, on behalfl

of UKIDO, also gave welcome addresses.

At the plenary session, the participants elected the following officers:

Chairmen - Mr, Bsu Hsiu-Shih (People's Republic of China)
Rapportaear - Mr Ola Cunnes (Norway)
Vice Chairmen -~ Group I - Mr. Reynalde V. Sevilla
(Republic of the Philippines)
Group II - Mr. Gaston Mvondo-Owoundi (Camerocr)
Asst. Rapportevr- Group I - Mr. Dennis A. Minott (Jamaica)

Group TI - Mr. Tenaji A. Deodas (India)

In addition to the discussions in the plenary sesgsions as well as working group
meetings, the participants benafitted from the visits to MHG sites in the
Jinhua and Jinyur. distriets 6r the Hangzhou Province. A Summary of the

Study Tour is enclosed under Chapter VI of this Report.

The first portion of the Seminar-Workshop was officially closed in Hangzhou

by His Excellency, Mr. Li Bonin, Vice-Ministe: of Water Conservancy. The Study
Tour continued over Shanghai, Guangzhou and Conghua In riie People's Republic of
Li:ina before vroceeding to Manila, Fepuflic of @he Philippines, where the second

porticn of the Seminar-Workshoo/Study Tour %ock nlace.
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The Seminar-Workshop/Study Tour in Manila was officially declared oven on

2 November 1980, by the Honorable Alfredo L. Juinio, Minister of Public Works,
vho inclﬁded in his address a brief orientation on the Philivpine elec-
trification programme. General Pedro G. Dumol, NEA Administrator, and

Mr. W.H. Tanaka of UNIDO, also presented welcome addresses.

The participants el-..ed the following officers for the second portion of

the Semine~-W..xshop/Study Tour:

Chairman - General Pedro G. Dumol
Vice Chairman - Mr. Hsu Hsia-Shih
Rapporteur - Mr. Ola Gunnes

The sessions in Manila were compleied by observation visits to the Tiwi
Geothermal Project in Albay and the Mini-Hydro Power Generating Unit in
Cuyaoyao, Camarines Sur, as well as to local MHG equipment manufactures.

It is to be especially noted with aporeciation that the inauguration of the
Camarines Sur Mini-Hydro Power Station in Cuyaoyao took place on the occasicn
of the field triv visit, and the Group was able to witness the starting up of
the Station which was built within a period of four months and depending

entirely on locally available technology, design, equiment and manpowver.

D. Report

All participants took part in preparing various chapters and sections of the
Keport under the co-ordination of the Rapporteur. The Report was presented
and duly adooted during the closing ceremony on 7 November 1980. The meeting
recommended that the Report be presented as an input to the United Nations
Conference on New and Renewable Sources of Energy (UNCNRSE) or one of its
preparatory meetings. The meeting also expressed its hopes that appropriate
follow-up actions be taken particularly relating to the recommendations which
are summ-irized in the Report, and in this cocnnexion, for those recommendations
that do not relate to mandates given to UNIDO, respective J.N. or international

organizations and agencies be duly informed with a request for follow-up.

Following the proposal of the participants from Bangladesh, People's
Republic of Chira, Jama.ca, Malaysia, Norway and the Republic of the
Philippines, the "Hangzl >u-Manila Declaration on Mini-Hydro Power

Generation (MHG)", which appears at tbe beginning of this Report, was

adonted by acclamation.
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Following a summary review of the three weeks programme by General Dumol
and Mr. Tanaka, Mr. Atallah on behalf ~ the participants, reac out a
Vote of Thanks to the host Governments of the People's Republic of
China and the Republic of the Philippines, as well as the donor country,
Norvay (Annex IV).

The honorable Minister of Public Works, Alfredo L. Juinio, who graced
the closing ceremony, officially declared the MHG Semirar-Workshop/

Study Tour as closed.




III. COMPARISOR OF THE MHEG APPROACHES IN PEQOPLE'S REPUBLIC OF CHINA

AND THE REMT'BLIC OF THE PHILIPPINES

One of the major objectives of the Seminar-Workshop/Study Tour being the

direct comparison of the methods of planning and impleuentation of MHG projects
in the People's Republic of China and the Rernublic of the Philippines, two case
studies were prepared and presented by representatives of the two countries.

In order to enable an easier comparison of the two systems, nine specific

aspects of the systems approach were selected:

A. Organization and planning

B. Loca) involvement in the implementation

C. Local involvement in the production of equipment

D. Multi-purpose/socio-economic aspects

E. Technoclogy

F. TIcvolvement of research institutes and universities
G. National/foreign technical verformance

H. Financing

I. Mini-hydro versus other electric energy sources

In evaluating the two systems, it is essential to bear in mind the facts that
tlLe MHG programmues are at different stages of implementation, and that the
systems are created and adopted under different politiecal, economic, cultural

and ecological conditions.

The Chinese started many years ago. They have had time to prepare their own
knovledge in planning, implementation and operations. They have had time to
move deliberately, if necessary, because so far they have not faced any

particular energy crisis.

The Philippines is, like most other developing countries, facing the energy

ecrisis. Their actions reflect this situation.

Other countries should evaluate their own situation and choose their own
aporoach. In this respect the Chinese and Philippine approaches will serve

only as a guidance, and not as definite concepts.
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CHINESE APPRUACH ON H{TNI-TYDRO GENERATION

Qrganization

1. Political Level

a. Central Govermment Ministry of Water

Department of Farmland

Conservarcy Water Conservancy
b. Province - Bureau of Water - Division of Eydropower
Conservancy
¢. Prefecture - Depar.ment of Water - Division of Hydropover
’ Conservancy
d. County - Division of Water - Gection ¢f Hydropower

Conservancy

2. River Planning

To he carried out by Central Government or province or prefecture or

county according to the size of the river.

3. Design
(1) Preliminary design - usually, installed capacity of~=_ 50C KW done

by the county. The power of apvroving the design of SHdLéroject is:
(i) Unit capacity > 500 KW -avrroved by province level

(Transmission line 35 XV or higher)

(ii) Unit capacity <7 500 KW - approved by vrefacture or county level

(2) Detailed drawing ~ done by the county when unit capacity < S00 KW.

L, Construction

a. County's SHG with total capacity 500 KW —-
Organized by county and supported by the professional team from

prefecture or province.

b. County's SHG with total capacity <=—500 KW --
Organized by commune or brigade, also supported by the professional

team from prefecture or province,

S. Manufacturing of Equipment

Turbine unit capacity < 500 KW - by county's manuTacturer
Turbine unit capacity =500 KW - by prefecture's or province's
manufacturers.

1/ SHG = Small dydro Generaticn




6. Operation and Maintenance

Maintenance and minor repair may be undertaken by the county.

Overhaul repair supported by the prefecture on some occasions.

B. Local Invcolvement in the Implementation

1. The

implementation of SHG mainly depends upon the pec le, masses and

according to their capability.

2. Local labour and local materials available usually are invested by

the

local cammune.

C. Local Involvement in the Production of Equimment

Generally, for turbine-generator unit capa~ity <500 KW the machine

will be manufactured by the county's factory.

0. Muliti-Purpose/Socio-Economic Aspects

1. Multi-purpose:

a)
b)
e)
d)
e)
£)

2. The
a)
b)
e)

a)

e)

Irrigation

Flood control
Power generation
Navigation
Fishery

Log passing, etec.

rcias of SHG in the socio-econcmic cortext:

To promote water comservancy for the farmland.

To develop rural small industries for the cheap power supply.
To accumulate funds for the county, peovle's communes and

production brigades.

To promote the development of rural electrification and mechanization.

To improve the living standard of the lccal people.

E. Technology

1. Civil Works:

a)

b)

a)

Intensive labor - adaptable to the present situation.

Underground construction - by pneumatic drilling or by hand drilling.
Recently, precast prestressed concrete pipes are widely used

to replace steel penstocks. ‘

Standardized design of dams and poverhouse now are being compiled.

Type of penstocks (pineiines):
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(1) Precast prestressed concrete pipe
(ii) Welded steel plate
(iii) Timber pipe with steel rings (in the mountaincus

area where timber is abundant).

Hydraulic-mechanical and electrotechnical equipment:

a) Standardization of turbine
27 series and 85 different types. Renge of head 2 to 612 meters.
b) Control system for turbine and valve
Covernors - five types, i.e. hand manual, electrical, hydraulic-
electrical, electronic-electrical and electronic-hydraulic -
8 series
¢) Standard generators
121 types
d) Regulating and protection dsvices for genersators.
Protection: FRelay protections urually consist of differential,
overcurrent, overvoltage, overload, grcunding fault, buchloch

protection, ete,

Survey technology:

a) Geological survey: Field investigation by exploration pits,
trenches or adits are usually used. Sometimes boreioles are also
drilled in case of en important SHG and rock samples are tested

in order to give necessary data for designing.

b) Mapping: 1 topogravhical maps are available in areas
25,000
1 maps are necessary for detailed drawing.
2,000

¢) Hydrology: Generally, the hydrologie work for an SHG plant is
carried out by in-site investigation as véll es by necessary
celculation by means of hydrologic handbooks. Handbooks have been
compiled by relevant provinces or prefectﬁres. They provide various

hydrologic and statistical parameters (in tables and graphs).

Involvement of Research Institutes and Universities

[

E oW

Personnel training

Resgearch

Laboratory test of hydraulic machine and hydﬁaulic structures
Design works
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Mainly natior 1 technology. Useful foreign technology is also applied.

The source of finance (including loan) is mainly provided by locali
organizations at different levels and also subsidized by the centrel end
provincial governments. The subsidy offered by the Govermment is about
30% of the total investment mainly used for the purchasing of machine

and equipment as well as construction materials not locally available.

G. VHNational / Foreign Technical Performance
H, Financing
I. Mini-Hydro versus other Electric Energy Sources

Small thermal power station 5
Small diesel generation ) Mainly

Extension from grid

Biogas generation

.

feothermal generation Pew cases

— et s

Wind power generation

Tidal energy
g ) Under study

@ ~N ON WFw N

Solar energy
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2. PEILIPPINE APPROACHE QON MINI-HYDRC GENERATICH

A. Organization

THE NATIONAL ELECTRIFICATION ADMINISTRATICN (NEA), assigned to the
Office of the President, is responsible for vplanning and implemantation
of Mini-hydro system development as part of its rural electrification
vrogramme. The NEA ic a wholly owned CGovernment corporation receiving
Government approoriations and with authority to borrow money !foreign

and local).

In irplementing the rural electrification programme the LEZA sponsored
the establishment of member-owned rural el etric co-operatives. These
co-operatives are gcverned by member elected boards. [KRZA acts as
financing agent in providing the co-oreratives with funds reguired for
construction. Along with the financing NEA provides techinical
assistance and policy guidance. XNFA also monitors the ITiscal per-

formance of the co-overatives.

TEA

In the Mini-hydro programme the NEA pnrovides funding for the
co-operatives by torrowing (foreign and domestic), it establishes
policies and in the initial vears will guide and assist the

co-overatives in desiem and coenstruction of mini-hydro plants.

Co-operatives borrow from the NEA the funds required to construc* the
power plants. The co-operctives are responsible for dlanning zower
use and for overseeing design and construction. When the power
plants are completed, the co-operatives will manage them and sell

the pover to repay their loans from the NEA. A< the programme
matures it is expected that the co-operatives will assume nore and
rnore of the responsibiiity for execution of the programme to include
site selection, routine design, contracting for needed design
services and for construction (by force account or contrect). The

NEA's role will approach that of a development banker.

Pre-feasibility studies will be initially conducted by NEA staf?
assisted by private enginzering firms (under contract). The desigy.
work (again initially) will be performed by private (local)

engineering firms with initial efforts receiving techinical review

—
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vy Foreign Consultants reporting to the NEA. The co-operatives
(100 iz number) are now federated into a national organization.
Ultimately this national federation will provide technical assistance

+o the co-operatives in the design phase.

Initially, construction will be done by either rrivate contractors
or by force account, with force account becoming the dominant

approach as experience is developed.

Equipment manu©ictures will for the €irst two to four years be done
by various foreign suppliers. Local manufacturine capability will
be develored in the private sector and protably at the co-operative

( federated perhaps) level, as well.

-
-
=

. Local Involvement in the Implementation

13
t—

he ectric co-operative has as members all persons receiving

I3

electricity. Th2 no-overative is member-owned and controlled
(through an elected board). The co-crerative will, as the capability
becomes firmly established, be almost fully responsible for imzlemen-~
tation although the irmplaxentaticn will Ye in line with XEA

established policies and targets.

C. Local Involvement in the Production of Equimment

There are, as yet, no final olans for local equirzment production.
One co-overative has already fabricatad a turbine, mated this with
a generator and installed the equipment. It is expected that

further development along these lines be encouraged.

In addition, the private sector is undertaking to develop a
manufacturing capacity. One manufacturer has already supplied, for
a pilot plant, a turbine manufactured to a local design. The

electrical equipment for this pilot bnroject was also locally supplied.

The private sector is also expected to form joint ventures with
foreign manufacturers to produce equinment locally using imvorted
technology. OCne such venture, with Chinsa, has been agreed on. The
NEA exmects that local manufacturing will acco@nt for most eguipment

by 198L to 1935, at least in the 5C0 ¥W and below range.
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D. Multi-Purnose/Socio-Economic Aspects

Tae Philippine Government has established a national policy of full
electrification of the rural areas. This policy is well on its way
toward implementation and full coverage will be achieved before the
end of this decade. Electricity is being supplied from whatever
generation source appears appropriate for the particular locality.

The provision of electricity is viewed as necessary:

(a) fer quality of life
(b) for agricultural production
(c

) to encourage rural industries

The Mini-hydro programme is viewed as a means of helping to free
the Reopublic from its dependence on imported oil and as a means for

supplring the cheapest practical power %c the rural sector.

Generally speaking, the next few years will see a predominance of

single purvose {electricity generation) mini-hydro sites.

E. Technology

The Philippine programme is in its formative years and its
technology is heavily imported from 2 wide variety of sources
(China, the UK, France, Norway, Japan and others). This technolozy
will be assimilated and synthesized with local knowledge to eveolve

s Philippine technology. This will not occur orior to the mid-1930's.

F. Involvement of Research Institutes and Universities

At this time, there is a considerable reliance on imported technology.
Therefore, the involvement of local research institutes and universities
is rather limited. The private manufacturers and engineering firms do
rely on local universities for assistance on technical problems beyond
the capabilities of their staff. This involves the participation »f
individual professors and/or university snonsored teéchnical institutes

and consulting firms.
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The University of the Philipvines orovides a very stirong engineering
consulting and financial analysis service available to assist as

requested.

G. National/Foreign Technical Performance

The NEA is borrowing money, for tied equioment purchases, from a
variety of countries {cited above). In each case technical
consultants are assisting in initial site selection, preliminary
design and equipment svecification. Foreimm consultants will provide
nore assistance in the construction and installation processes.

These services allow the NEA to mount an accelerated programme while
local personrel gain experience on-the-job and are exposed to the

vest technology available from all over the world.

H. rinancing

Currently, the NEA has concessional or semi-concessicnal financinag
for the fereign exchange costs for c¢ver half the crograrmme nlanned
throangh 1987. Local costs will be covered from approrriated Zfunds
ard from local borrowings with the NEA acting as banker. TFinaneing

will not be a constraint for the next few vears.

I. Mini-Hydro versus other Electric Enerey Sources

Currently, the Philippine relies heavily on oil to generate electric
power. There are many locations in the Philiopines at which
Mini-hydro generation (MEG) vower plants can be developed to supply
nower at costs well below those of oil fired thermal plants. The
Philippines has a crash programme to free itself from a dependence
on foreign oil for the generation of electricity. The MHG programme
is an integral part of this national effort at energy independence.
MHG supplied electricity because of modest scale of overations and
scattered potential sites is particularly suited to meet the vower
needs of the rural electric co-overatives. It is for this reason

tnat MEG develooment falls to the NEZA.
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Muca of the power needs of the rural areas are supplied from the
national grid. Although the country is now dependent on oil-thermal
olants there is a large potential for generation eleciriciiy from
alternative sources. #ithin the next decade the Philirpines will
generate its electricity primarily from large hydro, geo-thermal,
coal-thermal and nuclear plants all of which will provide electricity
at prices below that of oil-thermal.

Thus, the proposed MHG plants must be competitive with these vower
sources. For this reason the emphasis is on low-cost site selection

in areas to be supplied by the grid.

t is true that significant areas will not receive zrid coverage in
this decade. In these areas MHG must De competitive with other local
power generation alternatives. These include small geo-thermal
sites, wood fired-thermal piants, possibly precducer ges fuelled diesels
and oil fired diesels. In these areas, the MHG sites which are less
(than is required in tne grid areas) economically attractive will be
develcped but still the requirement is to srovide electricity at

rates equal to or less than those possible from z2lternative sources,

There are large possibilities for MHG develorment given these
ecriteria even when more expensive importied technology znd esquipment
are employed. As local technology and manufacturing ability evolve
it is expected that power plants ccsts will declire and MEG will

become even more competitive.

Over-all the uational Governmen%t has established the following

targets for power generation by the co-operatives:

(a) By 1982 the co-operatives are to generate from indigenous
and renewable resources, 20% of their power reaquirements

{b) By 1987 they are to generate 50%

(¢) By 2000, 100%

t i3 expected that more than half of this local generation will come

from mini-hydro power plants.
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Iv. SUMMARY REVIEW OF COUNTRY PAPERS

1. BANGLADESHE

The Bangladesh Power Development Board is responsible for the planning and
initiation of all hydro and mini-hydro programmes. In doing this, it works
in cellaboration with the Bangladesh Water Development Board. The Rural
Electfification Development Board is responsible for the operation and
maintenance of all proposed sites. Co-ordination is facilitated because
all three statutory organizations fall under the pvrview of the Ministry

of Power, Water Resources and Flood Control.

t present, there is no local manufactwer of MEG machinery but infrastructure
is in place which car, with assistance, he adapted to the production of

runners and shafts.

All mini-hydro will have to be part of multi~purpose projects. These
orojects will benefit the rural regions with better irrigation, improved
power delivery to husking mills, zid cottage industries and supply lighting

for domestic uses.

2. BURMA

The Electric Power Corporation of Burma which is an agency of the Second
Ministry of Industry is responsible for the generation, transmission and
distribution of electric power in the country. Orerating under a clear
policy on mini-hydro from the central Govermment, it has directed its MG
initiatives primarily to areas and communities in the north of the country

which are remote from the national grid.

Machinery for large hydroelectric installation has tc be imported at present,
but an experimental programme has commenced for the local manufacture of
electric and mechanical equipment, particularly of turbines. It is intended
that this pilot operation should spread out to involve other manufacturing

enterprises,

The present MHG programme of Burma will reduce the degree of deforestation
now taking place due to the cutting of fuelwood. Its explicit purposes are

to supplement existing electricity supply, stimulate economic activity and




- 26 -

spread social wellare, substitute for fossil fuel wherever possible and

conserve on the use of petroleum products ir rural areas.

3. ETHIOPIA

The Ethiopien Electric Light and Power Authority (EELPA) has overall
responsibility for MHG anfd other hydropower in Ethiopia. That agency's
Research and Feasitility Division is charged with the specific respoasi-
bility for conducting surveys and doing pre-feasibility and feasibility
studies related to MHG projects. Projects considered feasible arc
transmitted to the Engineering Department for comstruction, electro-
mechanical engineering or are contractes ocut to lccal or other

enterprises. Ownership, operation and maintenance is by EELPA.

There are no local facilities for manufacture of equipwent at present.
The need for technology transfer is keenly felt in respect tn MHG

machinery.

Multipurpose projects involving power generation and irrigation are
underway and some are already overational. The propagation of MHG plants
in the rural areas is seen as a priority especiaily in the production of

minerals and in assisting small scale gold nmi.ing enterprises.

L, EGYPT

The paver "Hydro-Electric Energy in Eeypt' is, as its title suggests, a

broad presentation on hydro power in general throughout Egypt.

For MHG, the paper points out that the new policy is to refocus attention on

this source with concentration on the rural Fayocum and Delta region.

5. GUYANA

The statutory authority responsible for electricity generation, trans-
mission and distribution has set-up two groups working on MHEG and large
hyéro projects. Three nearterm projlects are in the pipelire and MEG
development is planned for much of the country utilizing local materials

of construction and for equipment fabrication.
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Experimental work on the local manufacture of crossflow turbines Las been
going on for some time and it is intended that Guyana should be self-
reliaent in all matters of design, machi.ae building and construction for

MHG plants as early as possible.

MHG is ccnsidered vital in the further development of rural saw milling
for Guyana's vast timber resources, in fostering and cottage industry,
improving irrigation and the facilitatingof small mining outfits

especially with respect to the production of gold.

6. INDIA

The Central Electricity Authority (CEA) which is an organ of the central
Government bears overall co-ordination responsibility for MHG development
throughout India. However, the state governments are responsible for the
execution of MHG projects for which sanction must come from the CEA. CEA
also meintains its serutiny during the civil and electrical work,
stabilization, commissioning, running and maintenance of such plants by

the State Electricity Boards.

Tndia is engaged in the indigernous manufacture of all elactrical units in
the 50 to 1,000 KW range. All designs and igineering are done locally.
For turbines, one public sector enterprise is engaged in oroducing 5 to
15 MW units. Two private sector firms specialize in producing high head

equipment, one of which concentrates on units of below 3 MW capacity.

MHG projects are usually integral to wider projects involving irrigation
and are designed to prcmote the development of rural communities and areas.
In the Himalayan region, MHG development is considered to be crucial to the

development of remote villages and areas.

T. JAMAICA

A1l work on renewable energy sources is co-ordinstel through the Ministry
of Mining and Fnergy. Site investigation and prefeasibility studies z>e
conducted by the Renewable Energy Development Division (REDD) of the
Scientific Research Council and by the Petroleum Corporation of Jamaica
(PETROJAM ).
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For larger hydro-sources work is contracted out to local and foreign private
consultants from the developed countries. MHG project implementation is both
PETROJAM~and the Jamaica Public Service Company - the state's electric power
compsny. Operation and maintenance of plants is now done by this utility
but it is planned that some micro- and mini-hydro plants should be owned by
private enterprise. These latter plants will be owned and operated by

private concerns in ~onformity with the national standards.

There is no local manufacture of turbires at present. However, the REDD is
engaged in development work toward this goal. Penstock materials, switchgear
and some electric machinery are already in production for local and overseas
consumption. The infrastructure for work on various types of pumps slready
exists widely and, with technical assistance, can be upgraded to handle the

manufacture of prime movers for Jamaica and the wider Caribbean market.

MHG is, by Governmental policy, to reduce the almost total dependence on
foreign fossil fuels for the generation of electricity and to increase the
range of activities and the social welfare of rursl communities by
facilitating agro-industries, light industries, cottage industries, food

preservation and tourism.

8. KENYA

The Government of Kenya is presently in a btilateral zrrangement with the
Government of Finland which directly provides for the development of MHG
in Kenya and the necessary transfer of technology. In this initial stage,
it is necessary to import turbines and other machinery but pipework and

other metal work is done locally.

Rural development in Kenya is beset by the problems of vast distance between
pooulation centres. The MHG programme is specifically designed to provide
pover for market centres and other service centres such as hospitals, etc.,

in the rural aresas.

9. LIBERIA

The Government of Liheria through the Liberia Electricity Corporation is now
engaged in the implerentation of mini-hydro schemes. jPrivate consultants

have so far performed the bulk of the work.




- 29 -

In this new programme, it is plaaned that the rural communities shall own

and operate their MHG plants.

The paper does hot mention local manufacturing capabilities but it is
stressed that MHG development is being concentrated in rural communities
with a view to improving village industries, agricultural productivity
forestries and potable water supply. The MHG programme is also designed
to assist in the literacy drive by providing lighting for night-time
adult education classes and generally uplift the living standards of the

rural poor.

10. MALAYSIA

The National Electricity Board of Malaysia are the implementors of the MHG
programme for the country. The Board sets standards of engineering,
construction, operation and maintenance for MHG plants. Within the
Research Department ot the Board is the Mini-Hydro Team (MKT) which
consists of twelve (12) engineers and fifty-two {52) supporting ~*aff
divided into three sectors responsible for the surveying of sites and
feasibility studies, design and construction of plants; and for electro-
mechanical engineering. The MET issues specifications. invites bidding
extenders, does plant machinery selection and design assessments,
negotiates and recommends the award of contracts by central Government,
supervises contractor's activities and monitors MHG plants for the first
year after commissioning. The Team also does the construction of some

of its plants.

Since the early 1900's there have been many fcunderies in Malaysia. As a
consequence, the foundation already exists for the local propagation of
MHG machinery manufacfuring technology. The andogenous production of all

MHG equipment is seen as a medium to long-term goal.

The paper emphasizes the role of MHG (in integration with the supplying of
potable and irrigation water), as a catalyst for rural development through

the facilitation of modern services and cottage industries.
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11. NEPAL

The Kingdomsees the national exploitation of its hydro-electric potentiel
as the basis for development growth., MHG is perceived as a curnerstone of
this policy-especially as it relates to rural development. This is because
the construction of MHG plants is relatively inexpensive and obviates the

need for costly transmission line systems.

In the hilly and other rural areas, electric power produced from MHG plants
is being and will »e used for room heating, “he provision of power to

village bazars and Everest camps, and to foster village industries generally.

12, RORWAY

The co-ordination of hydro-electric power and water resource conservation
and development is the responsibility of NVE (Norwegian Water Resources
and Flectricity Board). MHG has, for many years, been a significant
component of power production for far flung rural localities in mainland
Norway and on some of that country's islands. NVE also plans designs,
constructs and operates about 30% of the country's total poteatial, but
the majority of MHG plants are planned, financed, constructed, operated,
maintained and owvned by municipalities. The use of local consultants is

widespread.

Norway has both the capability and capecity for all aspects of MHG work and
equipment production. There are industry standards that facilitate Norwegian

and other producers and buyers »f electro-mechanical equipment.

The extent of electrificetion in Norway has been a major factor in that
country's development - both urban and rural. MHG and small hydro have
allowed the development of small industries, handicrefts, etc., and
greatly enhanced agricultural activity. This effect has been at play

since early in the 1900's.

13. PAPUA NEW GUINEA

The Papua-New Guinea Electricity Commission plans and co-ordinates the supply
of electricity throughout the country. The Commission's Development and
Operations Departments perform system planning and design, award contracts

and manage the generation, distribution and transmission of pover.
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Much of the work so far performed with respect to MHG has been performed by
vrivate consultants. This pattern is expected to continue for a while yet.
The vresent programme requires the replacement of rurally located diesel units
in “he range 600 to 3,000 KW by MHG plants wherever the hydrological conditions

so warrant.

The vaper dces not mention local manufacture :{ MHG equivment but points to
the develomment objectives for all areas of Papua New Guinea especially with
respect to agriculture, village industries, the decentralization of economic

activity and the promotion of small-scale craft-work and artisanship.

1k, PERU

The "National Plan for Small Hydro-Electric Plants" recently promulgated through
the Ministry of Energy and Mining of Peru, has articulated the policy of the
National Govermment to MEG. The vlan calls for the comstruction of fifty (50)
orojects in the period 1980-85 at an expenditure of USS 12.5 million. This
Ministry issued norms on MHG plant operation, manages, co-ordinates, promotes
and contrcls the MHG programme. The Office of the Programme for Applied

Technology (OPTA) performs a supervisory and co-ordinating function.

ELECTRO PERU, the national electric vower company, is resvonsible for

executing these MHG projects. This is done through five regional units.

Local menufacture of equipmen®t is co-ordinated through the Ministry of
Industry and Tourism, by means of the Institute of Industrial Technology
Investigation and of Technical Normalization (ITINTEC), which develops or
recommends methods of plant design and equipment manufacture. To aid in the
dissemination process, ITINTEC has produced and published a handbook for
designers and users of MHG. Private industry and the National Engineering
University (UNI) through its professional theses programme are deeply involved
in the application of the technology and in advanced training relevent to MHG.
There is over twenty years of experience in the manufacture of turbines and

other related machinery.

15. ROMANIA

This Report on the MHG programme of Romania is thorough in its presentation
of up-to-date achievements and of the near- and long-term objectives up to

the year 2000.
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The Tustitute for Hydroelectrical Studies and Designs (ISPH) performs
engineering designing for the Ministry of Electrical Power which is
the Miniétry responsible for planning, financing and implementation of MHG

projects.

Standardization of all the main features such as civil works, electro-
mechanical equipment and maintenance procedures 1as been achieved. The
paper summarizes these standards. All manufacturing is done locally.
Civil works planning is often undertsken by the Regional Water Works
Management bedies (OGA's) while electro-mechanical engineering on such

plants is conducted by the Regional Electrical Enterprises (IRE's).

From an existing twenty-four (24) installations and ten (10) plants
under construction the overall MEC development plan directs that 600
plants be completed in the 1981 - 85 period .nd, therealter, 1,800

plants in the fifteen ensuing years.

The approach to MHG lays stress on multipurpose utilization of the water
resource vherever possible. Although some vlants already operate in iso-
lation and several of those planned will not be within the grid network,
it is a matter of policy to link MHG plants, dispersed across the country,
in the national network wherever practicable in order to entrance the

stability of the electrical system.

16. THAILAND

His Majesty, The King, has officially supported the full development of the
mini-hydro potential of Thailand. In the Master Plan for MHG the Govermment
has set out the task of identifying this effort as a long-range package of
projects to be implemented with assistance from Chine, Finland, Norway,
Switzerland and the United Kingdom.

All potential sites are to be investigated; preliminary site surveys,
prefeasibility studies on both an individual and overall basis are to be
done; comparisons are to be made between MHG power and power supplied by
diesel or from the natural gas fuelled grid supply; a priority listing of
project components for feasibility and implementation is to be compiled
with a view to making specific recommendations for project implementation

within the one-year and longer five~yearly planning cycles.
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17. TURKEY

Turkey has been one of the greater users of MHG in the world. At one time,
there were over 40,000 generating units of this capacity dispersed across the
country. Most work on MHG is now co-ordinated through the Bank of Provinces.
There are four national bodies engaged in plant planning and a similar
number engaged in the planning of networks. Three of the first group do
detailed plant design and two of the latter groups are concerned with the

design of lines.

For construction, there are two bodies engaged in plant construction and

two on line construction.

However, there is no organized manufacturing of turbines. TEMSAN, the
Turkish Electrical Machinery Industry, a government-owned agency, has
begun the production of two types of machinery in the 50 to 20,000 XW

range.

MHG has played a pivotal role in the development of rural Turkey. Present
realities in Turkey dictate that many of these smaller plants should be
phased out as it becomes feasible to tie more communities in the

countryside to the national grid.

18. YUGOSLAVIA

It is the function of the central Government to co-ordinate all power
source development on the federal level. In the reconstruction of the
country following the physical destruction of the Second World War, small
and mini-hydroelectric plants played a vital role alongside the development

of larger sources.

As a consequence, there is much expertise available in Yugoslavie on MHG.
There are six (6) organizations engaged in the design of MHG plants and
equipment, among other things, while four manufacturing organizations

produce equipment applicable to MHG.

In Yugoslavia small plant projects are usually one component of a multi-
purpose scheme. Often this scheme involves some or all of the following

features: irrigation, electrical power generation, improvement of the
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vater regime, the promotion of tourism and, often, the facilitation of the

fisheries resource.

19. ZAMBIA

The development of MHG in Zambia is being financed by the Government through
grants to the publicly owned Zambia Electricity Service Corporation (ZESC).
The National Energy Couicil advises the relevant ministry on policy and

on decisions related to programmes and priorities. ZESC now manages the

MHG progracme.

The possibility for local menufacture of turbines and alternators is at this

time, remote.

The Nationel Plan stresses rural agriculture and industry to minimize the
imbalance betiteen rural and urban areazs and, very significantly, has the
goal of reducing Zambia's dependence on zopper exports. 1ln about sixty (59)
rural districts, the feasibility of MHG in conjunction with irrigation for
the development of special crors and large scale agriculture is being
studied. At present MHG sources supply just over 8,000 rural consumers.

This is planned to rise steeily within the near - to medium-term.
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V. REPORT ON SEMINAR-WORKSHEOP/STUDY TOUR DISCUSSIONS

1. THEME I - Systems Avoroach to the Establishment of MHG Projects

Sumnarv of Discussions

As a basis of the discussions at the Seminar-Workshop, UNIDO presented

an Issue Pape&.‘;hich was intended to serve as an expanded agenda.

It was decided to hava this Issue Paper as a main guide for thLe
discussions. However, the wide spectrum of problems included vwere
regarded as too comprehensive to be given sufficient attention on all
points within the time available. Therefore, the discussions had to

focus on selected problems of priority only.

Anotl.er prereguisi:e of the Seminar-¥Workshop was the statement and
recommendations from the Kathmandu Seminar-Workshov in September 1979.

The Kathmandu Declaration is atiached as Annex V to this Report.

The plenary session covered Theme I of the Agenda: ’“Systems Approach
0 the Establishment of MHG Projects”, which is a2 primary concern to
the policy - and decision-makers who must accomplish, inter alia, the

following tasks:

{(a) Setting the objectives and priorities;
b) Identification of present capacities and capabilities;
(¢) Planning and programming of action;
(d) The socio-economic benefits ¢. MHG stations.
These four subjects were regarded as the mein topics to be dealt with

by plenary.

A. Setting the Objectives and the Priorities

Hature of the problems

Five points were emphasized during the discussions as follows:

1. '"The economies of scale”. :Initially low demznd, therefore,

electrification often not feasible at pre-planning stage:

1/ ID/WG.323/1
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In rural areas the inital demand for alectricifty is usually
very low, particularly in remote and isolated areas in many
countries. This vroblem camsses high costs per consumed unit
of electricity, which again is effected by the problem of

the "economies of scale".

Shortage of resources. Priority on food as basic needs
instead of on electricity:

In many developing countries, particularly those with large
population, shortage of food and other basic needs call for
giving top priority to the production of food, and in certain
cases, shortage of financial resources could become an
obstacle for promoting the electrification vrograrme of

the couttry.

Migration from rural to urban areas:

It was pointed out that the migration of rural sczulation
was a common problem for many countries. While it would be
difficult to convince people not to move to urvan areas, it
wotld attract the people to remain in their oriziral sur-
roundings if an aporopriate environment could te zrovided.

Accordingly the need for decentralization was e—prasized.

Cften conservative attitudes among decision-makers:
The decision-makers often have a conservative attitude
towards how electrification is to be performed, and it seems

to be rather difficult in many countries to breaX through

this situation.

Lack of an overall and integrated rural development policy

and planning {ncluding socio-economic/cultural aspects:

A common problem in many countr’es is hov to coavince the
governrment and the decision-makers about the benefit of
electricity, and in particular MEG, for the interest of the
population in the rural areas. The necessity of bringing

elect nfication into the rural development vlans and programmes
including due recognition of the socio-economic/cultural

aspects was emphasized.
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The lack of appropriate develooment planning was also pointed
out, and in some cases the governments were not even able to

provide information on the needs of the rural areas.

Recommendations

(a) It is highly recommended that the governments set-up a clear-cut
policy on rural development planning, including the socio-econcmic/
culturel development aspects. An electrification plan should be
integrated into the overall rural develcoment planning, which could
corntribute to solving several problems tc a certain degree, i.e.,

the possibility of creating rural centres which would counteract the
"economies of scale" problem; counteraét the urban migration problem;
and vossibly contribute in utilizing limited resources in a most
beneficial way. The implementation of such plans should be the
responsitvility of the local authorities in close co-ordinatien and

co-operation witl the central government.

In this resvect, it is recommended that the UNDP and UNIDO strengthen
their efforts in supporting the activities of the develcping countries

with required expertise and resources.

(b) The electrification plans of the rural areas should be carried
out step-by-step, in accordance with the growth of demand for
electricity. The development of MPG would be a suitable means of
achieving this objective, since it is by far the cheapest alternative
in such areas where the initial demand is low. This fact should be

expressedly noted and emphasized in the rural development vlans.

{¢) The need for irrigation is cutstanding in many countries,
especially form the view-point of the need to increase agricultural
and food production. It is particularly emphasized that Mini- and
Small-Hydro Power Projects should be planned in combination with
irrigation, flood control etc., if and where this is possible.

Such multi-purpose projects would better meet the expenses of the
river development. Multi-purpose prolects shculd be treated as an
integral part of the overall socio-economic planning. The
responsibilities should be carried by the central 2s well as the

local authorities, nossibly with a2poropriate support from UNDP and UNIDO.
T y poror DT
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(d) In eonnexion with the overull planning of rural development and
electrification, it is recommended that the Chinese and the Philippine
approaches be studied since it represents two different concepts which
could be used as a guidance for other developing countries to develop
their own -lans (see Chapter III of this Report).

(e) It was strongly recommended that MHG projects be started on a
pilot basis since this would provide information and experience for
convincing the decision-makers about the feasibility of MEG projects
and its contribution. For promoting such activities, the developing
countries often require technical and economical guidance and support
which could be an area for developed countrics to offer assistance

end contribute to the needs of the developing countries.

3. Identification of vresent capacities and capabilities

Nature of the vprohlem

The discussions focussed on the following three probvlems:

1. The availasbility of funds for construction and operation:
It was reconfirmed that quite often, the develooment of MHG
has to rely heavily on financing through foreign loan. In
this respect, it was recalled that MHG was a typical
"ecapital formation" investment, where most of the expenses
were connected with the construction, while the cost of
operation was comparatively inexpensive. As compared to the
initial costs of installing a diesel generating unit, the
initial capital requirements for some MHG could be
relatively large, however, savings would be made during the

operation time through savings on the cost of oil.

2. The cost burden on rural consumers:
The problem was raised that the people in rural villages
have  little or no possibilities for paying for the power
they consume, and thus could hardly »ay for the eonnexion
to the grid. This problem seems to be in many developing

countries.
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3. Loans from international development banks/cost-benefit
prcblems:
It was pointed out that the loan conditions of inteinational
development banks often had special requirements giving
considerations to the rentability of the investments which
were found to be a cause of concern for implerenting some
MHG projects. This was especially the case since the real
benefits from electrification as part of an infrastructural

- development problem would be difficult to assess.

Recommendations

(a) I+ is quite obvious that the development of rural areas is the
way of promoting self-reliance in most developing countries. Since
electricity is of outstanding importance for such development, it
is strongly recormended that if development is to continue, it is

a necessity that due consideration be given to electrification
programmes for the rural areas. Keeping in mind the international
energy crisis, hydro-power as a renewable resource should ve
considered as a unique energy potential, and MHG as a suitable

solution for the rural areas.

(b) It is recommended that an intensive sensitization campaign ba
carried out vis-g-vis the politicians and decision-makers in the
developing countries, in the donor country as well as among the
agencies and organizations of the UN system. This sh uld include

a recormendation for the financing of MHG projects to be taken into
the development programme and financial aid Tor the developing

countries.

(¢) When promoting the electrification and the MHG development in
rural areas the central as well as local authorities should bear in
mind that the cost burden put on the consumers be assessed according
to the paying capabilities of the consumers, and it is desirable
that this specific situation be taken note of and accented by inter-
naticnal development banks when considering such investments for |

rural development.
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(d) It is further recommended thai ianternaticonal dcvclopment banks
accept MFG as a basic factor for promoting rural developrent, and
cunsequently, to consider the rentability requirements for MHG

projects as an integrated part of rural development activities.

C. Planning and orogramming of action

Nature of oroblem

1. Insufficient knowledge of hydro-power potentials: lack of maps
and hydrological data:

The lack of maps and hydrological data is often tampering the
possibilities for carr,ing out. prefeasibility studies effectively
and efficiently. TFrefeasibility studies are the only way of

getting needed knowledge of the power potentials in an area.

2. Insufficient capacity for planning, designing, ceastruction
vand operation:
Many developing countries still lack required technical
capacities and capabilities, mainly due to the educational

system as well as insufficient training and experience,

3. Organization of MHG developwent:
Many developing countries still lack or have inarpropriate

institutional set-ups for implementing MHG progracmes.

4. Legal procedures:
There are two aspects concerned with the legal problem, namely,
(a) the water rights (ownership of the river); and

(b) legal procedures regarding the approval of zlants.

5. Lack of planning and design criteria:.
In most developing countries there seems to be a lack of criteria
for the planning and the designing of MHG projects, which has its

root in the problem of insufficient technological capabilities.

6. Too many standards:
The manufacturers of turbines and other MIG equipnent have
standard designs. The main problem for developing countries is
that caused by the plural number of technical 2ssistance sources —
Jhere are too many standaras of .equipment which result in

difficulties in repair, maintenance and management of spare parts.
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Recommendations

a. It is recommended that after formulating the strategies and policies of

hydro-pover development, hydrological measurements and investigations be initiated

starting from those areas where the largest hydro-pover potentials exist. In the

case of MHG, the preparation of topographical maps are regarded as too big an
investment for merely prevaring a prefeasibility study. In case proper maps
do not exist, aerial surveys could be recommended for identifying possible
MHG sites. Field visits and measurements would be necessary for further

in-depth investigation.

At the initial stage of plannirg, it is strongly recommended that a number of
prefeasibility studies be carried out in order to substantiate the strategie§
and policies of hydro development, and with the aim of obtaining an overall
view of the hydro potentials in the country. These studies could be carried
out with the assistance and support of donor countries, preferably with

specific emphasis on the on-the-job training effects.

b. In view of the growing importance of hydro-power and especially MHG, it is
recommended that de#éloping countries initiate and/or intensify the national

system of education and training of technical personnel required at different levels.

It is further recommended that UNDP, UNIDC and other U.N, agencies give special
attention to this problem and formulate and implement appropriate programmes

of education and training of MHG technicians.

¢. In order to plan and implement MHG projécts, developing countries should
create the necessary institutional .nfrastructure to support the reguired
activities. In *this respect, it is recommended that the responsibility for
developing MHG projects be decentralized to the regional and distriet
authorities provided that appropriate bodies are created for performing

the tasks.

It is further recommended that a central body be given the responsibility

of co-ordinating all activities on MHG development at the national level,
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which could also serve as a focal point of contacts between the local
bodies and the various technical and financial organizations and ins—
titutions., Although there are a number of outstanding experiences in
many developed as well as developing countries on organizational
matters, it is still strongly recommended that each developing country
should adopl its own organizational system in a flexible manner that
suits the couniry'!s existing circumstances., There is no one single
model that can be recommended for all.

It is further recommended that UNDP, UNIDO and other U.N. agencies
as well as donor countries should include a programme of assistance

in promoting the development of MHG projects.

d. The efforts being made on the part of UNIDO to develop standard
specifications for MHG equipment and for MHG civil-engineering works,
has been duly taken note of. In this respect, it is recommended that
the standardization of specifications of MHG should not be considered
in t00 strict a manner, since this would sericusly hamper the technolo-

gical development and individual savings on different projecis.
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D/ The Socio-Economic Benefits of Mini-Hydro Generation Stations

Mini-Hydro Generation is, in a real sense, for the rural areas. It is

not uncmnﬁon to find that villages close to large hydro stations are

not being vested with the benefits cf electrical energy. This is because
the cost of conversion of the high voltage generated to domestic requirement
is very high and the technical requirements rather complicated.

As such, the introduction of Mini Hydro Generation Stations in-the rural
areas with abundant water emergy potential may contribute considerably

to the uplifting of the socio—economic standards of the areas. There

may also be a reduction in rural-urban migration with the coming of

rural development, as the presence of electricity creates small industries
and at the same time offers job opportunities to the rural population.

The Mini Hydro Generation Stations can also be on existing irrigation
dams, or be entirely new schemes. There is no removal of water from
existing rivers or streams as most of the Mini Hydro Generation Stations
are of therun-of-the-river type. If ever storage i1s required, the amount
of storage is normally of 4 hours or 12 hours quration and therefore does
not contribute to the reductian of irrigation requirements, if any. Also

the risk of bursting dams is non-existent.

The benefits of Mini Hydro Generation apart from the production of electricity
can be several. As an example, electricity in the home improves the comfort
and education stamdards, perhaps increase the general knowledge of the rural
population thrcugh the mass media of radio and television,

The contribution of Mini Hydro Generation to rural development is rather

wide and apart from the above can be as follows:

1) Industries

The existence of electricity in the rural area can be a means of moving
cottage and artisan industries to the rural area and this would,in fact,
reduce the rural migration as mentioned earlier. The industries that can
participate in the use of electrical energy from the Mini Hydro Generation
Stations includes small fertilizer industries, workshops amd saw mills which
will definitely augnent the income of the rural population.
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2) Agro-Industries

Agro—indu§tries would definitely gain from the electric energy supplied
by the Mini Hydro Generation Stations in terms of processing industries
for agricultural products as well as refrigeration. Energy for this type
of indusiry, except for refrigeration, should be used during the day-time
when the rural population works in the fields and as such the maximum

utilization of the energy is realized.
3) Irrigatior

The water available from the tail-race of the high and medium head Mini
Hydro Generation Station is normally of sufficient head and is available
for diversion into irrigation systehs which would otherwise require

a certain amount of energy for pumping to areas where the water is reguired.
Another aspect of irfrigation is the pumping of water from canals onto an
agricultural area. Release of water from dams or irrigation systems can
generate sufficient amounts of electrical energy which can then be con-
ducted through transmission lines to the pumping house thereby eliminating

th2 need for diesel-fuelled water pumps.

4) Drirnking Water

At the weirs or mini dams, it is usual to make provisions for a small
pipe to be fitted for drinking water purposes. The rural population
close to the Mini Hydro Generation Stations then have sufficiently un-
treated drinking water made available to them. For areas where deep
wells exist, the electrical energy which is produced in excess during
the day may be used to pump water into large tanks with pipes for
distribution to rural households.

5) Fish Farming

The building of weirs or mini dams for a Mini Hydro Generation Station
may be good enough to create ponds for fish farming and sufficient facilities
can be provided for spawning of fish of a migratory nature.
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6) Health

The establishment of clinics with proper facilities omnly available
through the existence of electricity, e.g. small operating rooms with
proper lighting, refrigerati.n for storage of medicine, compressors,
etc., can contribute greatly to the health of the rural population.

7) Recreation

With the coming of Mini Hydro Generation Stations to the rural areas
there will be an opening in areas suitable for recreation. Places
which were once isolated and void of facilities can now be an attraction

to tourists.

8) Conservation of Fuel

In the light of increasing fuel prices the establishment of MHG cuts
down the utilization of fuel in the rural areas which would otherwise
be costly for the development of the area., The transport of diesel fuel

itself is costly and cases of prolification are not unusual. Economic

evaluation of Mini Hydro Generation as against diesel fuel in electricity

generation have indicated the advantages of ¥ini Hydro Generation.

9) #.ood prevention

In certain instances where cascaded Mini Hydro Generation Stations have
been established for both electricity generation amd irrigation, there

has been a considerable effect on the control of flooding.

In electric energy generation, it is always wise to establish a demand prior
to the extension of long transmiscion lines to an area. The created demend
which may be well estaﬁlished after the ongoing of Mini Hydro Generation
may make it more economic to extend the transmission line from the grid to
the demand area and thus establish better security of supply by virtue of

a dual source. Vhen this stage of progress has been achieved the extra
energy -vailable from the Mini Hydro Generation Station (output of the
Station may be increased by adding extra turbines), can be transmitted to
the grid and further justify the Mini Hydro scheme. The total energy from

the stream at the power station site is then fully utilized.
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SCORE SHEET OF SOCIQ-ECONOMIC BENEFITS
OF PROPOSED MHG INSTALLATION

Industries
Agro-industries
Irrigation
Drinking Water
Fish Parming
Health

Recreation

Fuel Conservation
Flood Prevention

Tourism

TOTAL SCORE

11

Number of Beneficiaries

b
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2 THEME II - Locel Manufacture and Construction

Specific Technical and Economic Aspects of MHG (Group I)

Summary of Discussions

The discussions of this Group were characterized by an exceptionally
high-level  participation by its various members. The following is

& list of the issues dealt with in the order in vhich they were examined:

1. Technical and economic aspects of initiating the manufacturing of
turbines, especially their runners, ia developing countries. Various
cross-flow turbines such as the Mitchell-Banki and Turgo devices were
considered in the light of their ease of fabrication, cost, efficiencies

and durability under overational conditions.

2. The Chinese participants presented an overview of and insights into
their organization, methodology and developing MHG plants and equivment.
Besed on this presentation, various participants outlined their procedures

and described their manufacturing and construction approaches.

3. The need for laboratory testing of runner models was néxt highlighted.
0f the developing countries present, China, Peru, Malaysia and Guyans,
gave descriptions of their ongoing efforts in laboratory testing and/cr

overall research and development.

L, The issue of the cost of automatic control equipment as a component

of overall MHG costs was examined in considerable detail, Specific note was
taken of the new developments in frequency control by "electronic load
dumping on ballast loads" involving constant loading on units in the range
below S00 KW. Participants from two countries described their work in

this field and drew attention to parallel efforts elsewhere and to novel
products on the market for this type of control. Much discussion ensued

on the system overating characteristics under this kind of automatic

control regime.

Arising out of this discussion, experiences were exchanged on the problems
and methods of maintaining synchronization and stability on networks comprised
of small equivalent units operating on minigrids isolated from main national

grids,

S, A new, efficient and low-cost turbine called the "Lift Translator"
was described by one participant. This machine was reported to be
operatable in the head range 0.5 to 20 meters, is relatively easy to

fabricate (there are patents issued on it) and is said to be suitable




for the range of unit capacities 3.5 to 4,000 KW,

- 6. The Group examined various methods of training in MHG technology,

ranging from the training of operators, plant engineers and maintenance
crevs to the training of pr.x-amme managers. Several participants
led the discussion and szt out various approaches to this problem

based upon their national experiences.

T. The operation of the Filipiro Electric Cooperatives wvas examined in
considerable details.

8. In connection with the necessity of promoting the flow and exchange
of information on technologies and equipment for MHG application, the
Industrial and Technological Information Bank (INTIB), established by
UNIDO, vas discussed, and considered to be a suitable mechanisa to serve

the requirements of the developipg countries.

9. Discussions were carried out in connection with the desirsvility
of establishing an international society promoting the techmology of
MHG and linking technologisis and groupings of perscns involved in this
destinet field. In this respect the initiatives by UNIDO were consi-

dered to be highly welcome.

Pecommendations

1. Note was taken of UNIDO's velcome initiatives in the drafting of
standards for MHG equipment. civil construrtion work, ete. Ir contin-
uance of this, it is recommended that UNIDO convene a meeting of
international experts, manufacturers, and other relevant individuals, -
organizations, and agencies, to set-up international standards on
turbines and accessories, their ratings and sizes, test procedures,

norms of construction and agreed terminology with respect to MHG.

2. Prefeasibility and feasibility studies on MHG projects should have
a methodology appropriately developed and unique to MHG, and distinct
from the methods of evaluating larger hydroelectri: projects, in the

light of the fact that the technologies are different.

3. It is strongly recommended that whenever and wherever possible,

local consultants and engineers should be utilized to the maximum.
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. Bearing in mind the signiticant differences in the technological
aprroaches to MHG and to other hydroelectric generation of pover, it is
strongly :reccumended that the technical groups working cn MHG be distinctly
identified from those technical groups dealing with hydro-pover generation.

5. The meeting recommends the following definitions for generating unit

sizes for MHG:

a. Micro-hydro-electric generating units are units with a rated
capacity of one hundred (100) kilowatts and below; and

b. Mini-hydro-electric generating units are units -with a rated
capacity in the range one hundred and one (101) and one thousand
(1,000) kilowatts.

6. The meeting recommends the establishment of:

a. a Center or Centres of Excellence in training relevant to MHG
technology

b. the establishment of a Centre or Centres of Excellence in
Research and Develovment relevant to MHG technology;

¢. the establishment of a Centre or Centres of Excellence to provide

technical and other information relevant to MHEG.

It is further recommended that UNIDO give due consideration to the eventual
combination of the astivities in training, R and D, and information
gathering and dissemination into single institution at the global, regional

and sub-regional levels a3 appropriate.

7. With a view to reducing the cost of MHG plants and machinery, it
is strongly recormended that increased efforts on re-earch be directed
towards the development of reliable, inexpensive devices and techniques

for governing and/or frequency control of MHG units.

8. 1In order to promote the interchange of information on MHG, UNIDO is
requested to set-up, possibly as an activity of INTIB, an MHG Newsletter,
as well as the publication of t=chnical documents and reference material,

specifically concerned with MHG.

9. In order to promote the necessary and desirable exploitation of
resources for MHG, UNIDO is requested to compile and desseminate on a

regular basis, inventories of institutions and expertise relevant to MHG,
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10. In view of the significance which MHG has in the promotion of rural
industrial development, it is recommended that UNIDO give intensive
consideration to initiating the establishment of an international pro-
fessional society or association which will devote itself to the develop-
ment of MHG technology and promotion of international co-operation in this
rield.

11. It is recommended that each developing country should form its own
technical team vhiéh is to be responsible for all matters relevant to MHG
development. The activities of such MHG teams should comprise of, but not
limited to, the following: surveying, hydrology, geology, civil engineering,
electro-mechanical engineering, economic studies, etc., with the purpose of
conducting all phases of project planning, programming and implementation,
i.e. identification and selection of sites, prefeasibility studies,
feasibility studies, designing and final drawings, supervision of
construction, commissioning and/or operation, including repair and

maintenance.

UNIDO should organize a prograrme of assistance in setting-up such teams
by providing training c¢f the cadres in appropriate ways and in suitable
institutions, with a view to strengthening capability and fostering
complete national or regional self-reliance in MHG technology, in the

shortest possible time.
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3. Theme III - A) MHG for Industry
B) Cost Reduction Scheme in MHG Installations (GROUP IT)

Sumary of Discussions

A. MHG for Industry

In the last UNIDO Seminar-Workshop at Kathmandu it was recommended that it is
imperative that developing countries, vhile planning and implementing

programmes for establishing MHG, should pay ample attention to the problem of
establishing industries in the neighbourhood of their stations. The discussions
were characterized by a consensus that industries, especially of the small-scale,
are essential for utilizing the erergy of MHG.

The manyfold benefits derived from MHC are summarized below:

1, Irrigation

This is one of the prime considerations in many of the countries such as China,
India, Egypt, Thailand, etc., for planning of the mini-hydro stations. The
pover generated is also utilized for agricultural purvoses, such as pumpiag,

drainage, etc.

2. Industries:

As a large portion of the energy is still available industries do and can

utilize it, The various industries for which MHG is utilized are given below:

2.1 Utilization in China

(1) small-scale workshops mainly for repair purposes
(ii) cement factories

(iii) fertilizer factories

(iv) timber/saw-mills
(v) rice mills
{vi) flour mills

(vii) chemical factories - These utilize surplus energy available
in three seasons of the year and which have a production of cover
27,000 tonnes per annum for production of:
a) ammonium solution, b) tetra-hydrochromate,

c) ingredients of vitamine B + C, etc.
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2.2 Utilizatiom in ot

(i) Cottage industries, workshops for agricultural appliances,
. basket making, etec.

(iif Saw mills

(iii) Rice mills

(iv) Tea—coffee gardens

(v) Fond processing plants

(vi) Sea-food preservation plants

(vii) CGCinning machines

(viii) Oil-seed extraction plants

(ix) Pertilizer plants

(x) Rubber plantation

2.3 Domestic and other uses:

(i) Rural electrification

(ii) Rural hospitals/health centres

(iii) Educaticnal institutions

fiv) Training centres

(+) Domestic use - lighting, cooking, ventilation, etec.
(vi) Breeding of live-stock

2.4 Quite a few countries want to establish MEG specifically to substitute
for their present diesel generation to save on the foreign exchange bill

for oil imports and conserve this valuable commodity.

2.5 In most of the developing countries the energy is to be utilized in
the rural areas. This should help to prevent migration to the urban

localities.

B. Cost Reduction Scheme in MHG Industries

The last Seminar outlined broad measures for reducing the costs of the MHG.
Valuable information was gathered from the Chinese experience in this field.

This is briefly summarized below:

1. Multipurvose utilization - MHG is a part of county prefecture and province
level planning. The benefits from MHG include irrigation, flood prevention,
navigation locks. log passing, development of fisheries. Some portion of
the cost of the MHG is allocated to these benefits as a result of vhich the
cost of pure generation is very much reduced. Their present cost are of

the order of 1000 - 1300 Yuan/KW.
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2, Economy in planning, design - The counties have their own expert teams
vho carry out reconnaissance work, preliminary designs, detailed construction
drawings, erection and commissioning. They already have contour maps of

the scalé 1:50,000. They also possess necessary ;killed/semi—;killed workers

and the labour force for carrying out construction and erection activities.

3. Economy in civil works - Civil works constitute sbout 45 to 60% of the
total cost of MHG. Site selection is done in such & way that structures such as
dams, water conduit systems, powerhouse buildings - required, are set up

as simply as possible. Though designed individually, civil design criteria
have been established and this is applied as far as possible. Structures for
MHG plants of capacities less than 100 KW are standardized. Extensive use of
local materials is being made. The rocks found in the neighbourhood are

used for masonry work. For penstocks use is being made of prestressed concrete
pipes, wvhich are used up to heads of 160m. In order to save on transport costs
pipes with a diameter larger than 3300mm are cast on site. Also the

infrastructural facilities are made as simple as possible,

Lk, Economy in manufacture of equipment - China has already developed 86
designs of generating sets. The new MAG plant utilize some of these machines,
thus giving scope for mass production and effecting saving. This may mean
slight sacrifices in the efficiency of the hydraulic equipment, but it is not
considered so'important as long as it can save the capital cost and reduce the
time of manufacture and construction of the project., Use of pressure relief
valve has been developed whirch helps to elimina“e the surge tank and reduce
pressures in the hydraulic elements and thus effecting saving in the total

material costs.

5. Adopotion of R+D effort - Research and development activities are also
undertaken simultaneously which help in bringing out economies in materials and

designs.
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Recommendations

1.

The Group stressed that UNIDO should encourage and promote further MHG
establisiments for the development of rural industries in the developing

countries, such as:

Agro-industry
Cottage-industry

Forest-industry

Maximum utilization of surplus power of MHG due to seasonal variation
of wvater availabdbility for otheg'industrysuch as pharmaceuticals, chemical
°nd metal mechanics, etc. should be encouraged to other developing countries.

The Group recommended that UNIDO should compile and analyse reduction
schemes of MHG establishments of the developing countries, based on

the Chinese experiences.

MHG planming should be a part of national develorment plans for

rural areas.

Appraisal of MHG schemes should not always be considered along the
usual lines as for other power generation projects. The criteria for
evaluating these projects should, where approoriate, be different
from purely commercial ones since MAG can have multi-purpose

utilization.

The Group felt that UNIDO should develop a methodology of proper
evaluation prior to the carrying cut of MHG projects, which should

include socio-economic asrects.
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VI. REPORTS ON STUDY TOUR/VISTTSL/

1. Peovle's Republic of China

Eight (8) mini-hydro sites and two (2) factories were visited in the Jinhua
and Jinyun counties located south and vest of Hangzhou. The visits ccvered
cascade development of three (3) small river basins. In each case, hydro-
stations were erected to capture most of the potential energy available in

the mainstreams, thatv is, aggregate heads of the hydro-power plants were close
to the total drop in the river basin, The river basins were the Shuanlcng and

Meixi in Jinhua county and the Panxi in Jinyun county.

The visited power plants ranged from 12KW to 2LOOXW with heads ranging frca
3.5m to 220m. The power plants were as new as 1978 and as old as 1955, thus,
there was great diversity and useful in enabling the participants to obtain
a general understanding of the range of approaches used in China. However,
it i3 hard to be svecific as to what wes learned that should be relevant to
the respective programmes of the Group members. The tour is preliminary

valuable in a familiarization sense.

China has undertaken massive efforts to provide the maximum possible
irrigation water to its rural areas. This is demanded and made economical
Yy its very high population demsity and by its large number of underemployed
rural people. A large percentage of the costs of developing these irrigatien
systems have been borne by the rural population. Because opportunity costs
for rural labor and materials are quite low, these irrigation works appea~

to have low economic costs.

The small hvdro programme has been an add-on to the irrigation programme.
Because the water is collected and canalized by the irrigation system, it
becomes relatively econcmical to install the hydro-electric units. The
electricity is used, in the first instance, to support the irrigation
system, by pumping, where it is needed. Secondly, the electricity is for
rural industries and finally, for home consumption. The latter use is
extremely modest (one figure cited was UOKWh per year, ver household) and
rates are quite high (around US$ 0.1b to US$ 0.16 KWh). Rates for industrial
and agricultural sales are about LO%, to 50% less than the household rate.
Because irrigation is the controlling factor in water use perhaps for other
reasons, the power plant load factors appear to be low (2000-3000 hours per

year).

1/ Detailed reports issued as Addendur to this Report.
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For most of the participants representing countries just starting their MHG

afforte, the Chinese anproach of full cascade develomment is not likely to

provide an appropriate model. This is true for several reasons but perhaps

the most salient is that a country jJust starting will probably wish to

concentrate its activities on the most economicelly attractive possible sites.

Most likely, this would mean fo- several years, only very partial development ) !
of the potential head on any one siream. However, the civil works and

development approach on some of the individual visited statiocs ‘ertainly

provide models which will give ideas to the participants.

Obviously, there is a very large capability in China to manufacture mini-hydro

equipment. At the same time, the field visit demonstrated that there is an
apparent rather large variance in sophistication and perhaps reliability
between manufacturers. Some equipment appeared very much better made and
designed than did others. The Group, however, received little information
on specific costs, relisbility and on efficiency of the equipment. Tuere is
much to be gained from Chinese experience in the egquipment area; but it
would appear that the user should be quite selective and careful in seeking

to anply directly for their own use.

The better equipment, at least on a visual basis, appeared quite well

designed and made.

On the civil works side, the impression on the Chinese approach

(it must remair as an impression in the absence of better

analysis) obtained was that there was an insufficient economic concern in
eivil works design and probably also in site selection., It is specuwlated
that the local leadership may be motivated to have impressive statistical
records in terms of such parameters as largest fraction of potential head
captured, KW of installed capacity, meters of tunnel, etc.

If this speculation is at least partly correct, this factor combined with
the absence of a rigorous cost efliciency consideration in the design stage
could account for what was an apparently common overdesign and occasional

apparently non-economic plant development.

Generally, for examble, penstocks even for modest heads were of steel. There
was a 12KW plant placed immediately adjacent to a S500KW plant. Tunneling was

used rether lavishly to, from appearances, capture the lost meter of potential

head. Power houses quite massive,
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This observation is less a criticism of the Chinese approach (overall,
the accompilsoments of the Chinese small hydro progremme are enormons

and impressive) chan a caution against too rigid a copying of the Chinese
model. The approaches must be adapted to the needs and circumstances

of individnal countries and it may be that most countries sen&ing
participants are going to wish to develop more appropriate their contexts,

costs criteria in ¢ivil works design.

The factory tours were useful in providing an overview as to the general
manufacturing capability in the People's Republic of China. The factories
visited had 8 wide range of equimment and manufactured a very wide range
of hydraulic and electrical equipment. The rather subjective impressions
obtained in the factories are of use in understanding what is possible in
Chinese prodaction. Unfcrtunately, the time wvas rather too limited to

obtain enough details.

There were some issues raised on the Study Tour about the experiences of

China which questions could not be answered due to the brief time available:

a. From a view of minimizing generation costs, was there a general
tendency for the civil works to be overdesigned?

b. Why were steel penstocks used so extensively (instead of the
lover cost reinforced concrete pipe alternative)?

c. What is the precise tyve of economic criterion used by China?
Is it an overriding criterion and can this approach be applied
elsevhere?

d. What is the rationale for attempting to develop close to 100%
of the potential head on a given cascade?

e. What was the rationale for the extensive tunneling accomplished

on the Panxi cascade develorment?
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2. Republic of the Philiopines

In spite of the limited time available, arrangements were made for the
Seminar-Workshop/Study Tour to visit one MHG site, one geo-thermal plant,
a potentiial dendrc-thermal plant site and the Albay Electric Co-operative

Inc., as well as local MHG equipment manufacturers.

The MAG plant at the Cuyaoyao, Camarines Sur IV, which was constructed
within a record speed of four-months and s designed capacity of 350 KW, was
purely a result of joint collaboration of the technical circles in the
Philippines in this field, and the project starting from the conceptual

and practical planning and designing of the power system, equipment
manufacturing, installation, civil works and up to the marnagement and
operation of the Station was implemented by locel personnal only, under the
policy guidance, support and co-ordination of the National Electrification
Administration (NEA}. It is also significant in that it was the first

MHG project where the mechanical and electrical components were completely
manufactured and installed by damestic technology and enterprises, namely,
the AG+P (Atlantic Gulf and Pacific) and PHILELEC (Philippine Electric
Corporation). The equipment include two turbine units, vertical Francis
type each with a rated capacity of 175 KW, some 250 M long of steel penstock,
as well as corresponding electrical components. The Cuyaoyao Station will
be capable of meeting the needs of same 3,000 country-side families and
will save the country of some 6,000 barrels of imported oil a year. It was
reported that whereas a diesel generating plant would cost’ ® 0.70 to
generate KWH of electricity, the MHG would cost only B 0.28 to generate

the same amount of power. Neédless to say, the MHG has a 50 years life-
span and is powered by am virtually inexhaustible energy resources, which

proves to be another positive edge over diesel generation.

The Seminar-Workshop/Study Tour Group was honoured by the fact that

commemorating the occasion, the Cuyaoyao Station was officially put into

operation during the visit.
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One of the potential renewable sources of energy, namely, geo-thermal
energy, is being practised in the Philippines through the use of steam %o
spin the:turbine blades connected to generators. The Group visited the
Tiwi Geo~thermal Power Plant in the vicinity of Legaspi City, ihich has

a capacity of 110 MW and which had its trial operation in January 1979.

In view of the successful records, other areas in the couatry with geo-
thermal potentials are presently under study. The geo-thermal development'
in the Philippines, more practically in Luzon, with its rich resources,

is very promising and further studies are being undertaken to utilize

it substantially to supplement regquirements of the Luzon grid.

The local capabilities to manufacture MHG equipment in the Philippines,

is still limited. A new step, however, is being undertaken as demonstrated
by a signing of a co-operation agreement between the Philippines and the
P.R. China. The AG+P is acquiring technologies to manufacture MHG turbines
under licence from China, whereas PHILELEC has initiated activities for

the production of power transformer, distribution transformer, switchgears
and other electrical appliances to meet the requirements of the vast MHG
programme drawn up by the NEA. The visit to the two egquioment manufacturing
plants of PHILELEC and AG+P was very interesting, particularly from the
view point that they had entered intoc technical co-operaticn agreements
with the Hangzhou Machine Tools Work and the Hangzhou Electrical Equipment

Works visited by the Seminar-Workshop/Study Tour Group in P.R. China.

The dendro-thermal plant, presently being promoted as a pilot project by
NZA, will be a three-MW wood-fired steam power plant. Experiments are
being undertaken for the supply of wood from a tree plantation of 1,000
hectare of Ipil-Ipil tree which will be sufficient tc provide electricity
for 15,000 rural houses. This tree was considered most suitable, as

within three yeers' time it grows to a size that would provide effective

rawv material. An Ipil-ipil plantation site was visited.




 ——
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One observation noted was the active involvement of the Electric Co-

operatives established under the guidance of NEA. The members of the

Electric To—operatives are not only participating financially in the form

of membership fees but substantially in various service areas. Same

120 co-operatives have been established so far, and in order to encourage .
effective contributions, the co-operatives are being encouraged to

conduct seminars and programmes for education of their members, in order

that they may undertake their duties and responsibilities properly.

According to the requirements, NEA vrovides guidance, support and

assistance in this respect. It was recognized that the co-oreratives were

not necessarily composed of engineers or technicians with electrical

‘background, and it was felt that such local participation was an impcrtant

element for successful activities in MHG promotion including the use

and applicaticn of the generated powver.
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VII. international Tecionical Co-voeration in Mini-Hydrc Coners

f

Summary of discussions

a. Mini-Hydro Power Stations - Manual for Decision=Makers '

The representative of UNIDO explained the activities undertaken by UNIDO

in the preparation of an MHG Manual, with the financial support of the
Swedish International Development Agency (SIDA), and with the collaboration
of the Organization for Latin American Energy Development (CLADE). A
skeleton outline of the Manual was presented with the further clarification
that the Manual was nct to cover too many technical details. The main
objective is to provide & general outline of considerations to be given

by decision-makers at the top and-medium levels. It was further exvlained
that the first edition of the Manual was not expected to be perfect, that
it would be subject to regular modifications and - improvements, based upon
suggestions fram the users. The first draft of tkhe Manual was expected

to be available by the end of 1980 or the beginning of 1981 and the

publication is set for in Spring 1981.

b. Establisiment of a Regzional/Interregional Research

Develomment and Training Centre

Activities undertaken since May 1980 on this matter were explained by the
revresentatives of the People's Republic of China and UNIDO. The project
document vprepared by the Chinese authorities was described in which the
four main objectives were (a) scientific research and technical development,
(b) exchange of technical information, (c¢) technical training, au.

(d) technical guidance, all in the field of MHG. Plans have been drawn up
and rreparatory actioums initiated to establish the Centre at Hangzhou, the
construction work and part of the activities are expected to be started in
1981. It was further explained that in the initial stages the major
activities would be mainly for the ASEAN and Pacific regicis, and
participants would be given the opportunity of working on the planning,

designing, construction, installation, operation and management of small-

hydro onver stations in their own countries,
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The UNIDO representative supplemented the cxplazmations by refarring to the
éoncept of his Organization in creating Centres of Txcellence in selected
developing countries, which could function as sub-regional, regional and global
focal points of international co-cperation on the selected subject and industrial
sectors. He expressed his feeling that the Centre in China cculd be cne of a
series of similar centres in other regions of the world, which all together

could form the backbone of a global network in the field of MHG. The.
participants made various comments relating to the anticipated role and functions
of such regional centres, particularly in the field of training, information
excharge, technology adaptation and publicatior, as well as its being a
co-ordinating point for promoting international co-operation. In genersal,

the participants welcomed the initiative taken by UNIDO/UNDP and the Govermment
of the People's Republic of China, and while requesting that the project be

duly followed up to put the project into operation as early as possible, urged
that UNIDO take similar steps in other regions for the benefit of those

countries that are not in the ASEAN/Pacific region.

c. Information Exchange on MHG - INTIB

In connexion with the need to increase the flow of information on MHG at

the various stages of troject planning, programming, implementation, operatiom
and management, the representative of UNIDO explained about the Industrial

and Technological Information Bsnk (INTIB), which was in the position of acting
as a focal point for exchange of information. He referred to the specific
characteristic of INTIE, which is not to be a mere computerized data bank, but
be more oriented towards servicimg the needs of govermment..organizations

and institutions, deperding largely upon the interlinking and networking with
other existing information systems throughout the world. Fe expressed his
feelings that each country should create an information centre of their own at
the national level, which could be interlinked with the activities of INTIB.
The head of the delegation of the Philippines .,espinded immediately by nominating
the department of Philippine Rural Electrification of NEA as the contact point

of information on MHG in his country.

In complimenting such activities of INTIB, the particivants expressed their strong

interest in UNIDO initiating activities for:

- a periodic publication "MHG Newsletter"

- an MHG bibliography, possibly with abstracts, which information could be

disgseminated in the MHG Newsletter or other suitable means.
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d. URIDO's technical assistence programmes

UNIDO's representative explained the activities of UNIDO's technical assistance
programme: in general and outlined the procedures to be followed in subtmitting
official requests through proper channels. This technical assistance includes
activities such as carrying out of prefeasibility and feasibility studies,
preparatory missions, project establishment and execution and technical
information dissemination, etc., as well as in formulating and executing

training programmes for the strengthening of man-power capabilities required

in the implementaticn of MHG programmes.
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17-19 October 1980

20 October (Monday)

21 October (Tuesday)
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AGENDA

8:00- 9:00
9:00-10:00

10:15-10:30

10:30-12:30

14:00-15:00

15:15-18:00

'8:30-10:15

10:30-12:30

Pariicivants arrival and transfer to Hangzhou

Registration of the participants
Ovening ceremony in P.R. China

- Imauguration address and opening of the
Seminar-Workshop/Study Tour
(Mue. Qian Zhengying, Minister of
Water Conservancy)

-~ Welcome address (Mr. Li Fengping,
Governor of Zhejiang Province)

- Welcome address (Mr. Ramualdo A. Ong,
Minister-Counsellor and Charge d'Affairs
a.i., Philippine Embassy, Beijing)

- Welcome address (Mr. Y. de San, UNDP
Regional Programme Adviser, Beijing)

- Welcome address (Mr. W.H. Tanaka, Read
Develomment and Traasfer of Technology
sranch, TNIDO)

Flection of the Chairman, two Vice-Chairmen,
the Rapporteur and two Assistant Rapporteurs.
(The vice-chairmen ard assistant rapporteurs
will be in charge of Working Groups I and ITI)

Plenary Session

Presentation of case study of China (Part 1)
"Chinese Exveriences of Small Hydro Power
Generation”, by: Mr. Guo Ruizhang,
Associate Chief Engineer, Shanghai Water
Conservancy Bureau

Presentation of case study of China (Part 2)
"Development of Small Hydro Power in China",
by: Mr. Zhu Xiaozhang; and

"Multi-purpcse Develorment of the Jinjiang
River Basin", by: Mr. Zhang Wenzheng

System approach to the establishment of MHG
projects (Theme I)

Plenary Session
Systems approach to the establishment of MHG
projects (Theme I) - continued

Plenary Session
(Theme I) - continued




1k:

15:

22 Cctober (Wednesday) 8:

1h:
23 October (Thursday)
24 October (Friday) 6:
11:
13:

25 October (Saturday) 7:
26 October (Sunday) 8:
1h:
27 October (Monday) 8:
1b:
28 October (Tuesday) 8:
13:
16:
29 October (Wednesday)
30 October (Thursday)
7

00-15:15

30-18:00

30-12:30

00-18:00

00-10:05
30-12:00
30-18:00

30-18:00

00-12:00

53-19:15

00-12:00

00-16:00

30-12:00
30-14:30

30-19:30

:15-169:15

- £9 -

Plenary Session
(Theme I) - continued

Plenary Session
(Theme I) - continued

Concurrent Sessions

Group I - Local manufacture of MHG equipment
in developing countries (Theme II)

Group II- MHG for industry/Cost reduction
scheme (Theme IIT)

Group I ~ continued
Group II - continued

Preparation of Repor%

Leave for Jinhua County by train
Briefing on MEG “n Jinhua County

Study Tour

Turbine factory

Generating equipment factory

Fourth power station of Meixi cascade
Dongkou power station

Youth power station

Double-dragon station

Cascade develovment of MHG in Panxi River,
Jinyun County

Study Tour in Jinhua County

Back to Hangzhou by train

Heangzhou generating equipment plant
Equipment fair

Review and discussions on study tour in China

C}osing session by his Excellency Mr. Li Bonin
Vice Minister o2 Water Conservancy
Leave for Shanghai by train

Vigit to People's Commune
(rural industries)

Shanghai- industrial exhibition

Fly to Guangzhou .




31 October

(Friday)

1 November

(Saturday)

2 November

(Sundgy)

3 November

(Monday)

4 November (Tuesday)

5 November (Wednesday)

8:30-12:00
1k:00-16:00

8:30-10:30
13:20-15:30

9:00-9:30

10:00-10:15
10:15-12:30

14:00-18:00
9:00-12:30

13:30-18:00

8:30-10:15

10:30-12:15

14:00-18:00
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Kantong Fair
Drive for Conghua County

Study tour

‘Conghua County to Guangzhou City by bus

in Conghua County

Departure for Manila

Opening ceremony in Rep. of Philippines

- Welcome address (Brig. Gen. Pedro G. Dumol,
Administrator, National Electrification
Administration - NEA)

- Welcome address (Mr. W.H. Tanaka, Hesd
of Delegation, UNIDO)

- Inauguration address and opening of
the Seminar-Workshop/Study Tour (second part)
Hon. Alfredo L. Juinio, Minister of Public
Works and Communications

Electiqn of Chairman

Review and discussions on the Study Tour
in the People's Republic of China

Presentation and discussions of case studies
of the Philippines

Plenary Session

Study Tour
Plant visits: AG+P and Philippine Electric

(PHILEC)

Presentation and discussions of the work of
Group I (Theme II):

"Locel manufacture of MAG equirment in
developing countries”.

Presentation and discussions of the work of
Group II (Theme III):

"MEG for industry/Cost reduction scheme

in “YPC installations”.

Technical co-operation:

- MHG Guidelines for Decision-Makers

- Information Exchange Systems on MHG -
Formulation of a "MHG Club”

~ Compilation of a MHG Bibliography

- UNIDO Training Programmes

- UNIDO Technical Assistance Programmes

- TCDC (Technical Co-overation among
Developing Countries)

- Possible establishment of a regional/
interregional Development and Training Centre

-~ other programmes of common interest.




6 November (Thursday)

7 November (Friday)

11:30
12:30

16:00
19:30
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Study Tour to BICOL
Depart for airport

- Leave for Naga = -
- Proceed to Cuyaoyao Mini-Hydro Plant
- Proceed to Legaspi City

- Visit to Tiwvi Geothermal Plant
- Pass-by Cobo Bliss site
- Briefing/lunch at Albay Electric

Co—operative, Inc. (ALECO)
Leave for Manila

Adoption of the Draft Report

Closing session by his Excellency

Hon. Alfredo L. Juinio, Minister of Public
Works and Communication.
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Annex IIT

LIST OF DOCUMENTS AND COUNTRY PAPERS

10.

12.

13.

: Aide-Memoire

UNIDO Issue Paper {ID/WG.329/1)

Prospect of Small-Scale Hydro Power Development in Bangladesh
by: Syed T.S. Malmood
Power Development Board, Wapda Bldg., Motijheel, Dacca-2

Bangladesh

Mini-Hydro Power Development Program in Burma
by: B. Rallian Sang
Electric Power Corporation, Rangoon, Burma

The Utilization of Seasonal Electric Energy from Small
Rydroelectric Stations

by: Wang Mengzheo

Bureau of Water Power, P.R. China

The Rural Flectric Power Network, Planning and Operation
in Dayi County, Sichuan Province

by: Lu Hua, Fang Xinhin

Hydroelectric Department, Sichuan, P.R. China

Multi-purpvose Develorment of the Jingjiang Basin
by: Liu Rudong
P.R. China

Integration of Small Hydroplants of Yomgchun County
into the Small Local Grid

by: Department of Water Conservancy and Electricity
Fujian, P.R. China

China's Small Hydroelectric Machineries
by: Ministry of Water Conservancy
P.R. China

Application of Relief Valves in Smell Hydroelectric Statioms
by: Ministry cf Water Conservancy
P.R. China

. Farth Dam Projects in Small Hydro-Power Construction in Hubei Province

by: Ministry of Water Conservancy
P.R. China

Small Hydropower in China
by: Ministry of Water Conservancy
P.R. Ciuina

Planning for the Small Hydro-Power Station and Network in
Tungcheng County, Hubei Province

by: Ministry of Water Conservancy

P.R. China




1k,

15.

16.

17.

18.

19.

20,

21.

22.

23.

2L,

25-
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The Application of Prestressed Concrete Pipes
in Small Hydro-Electric Stations
by: Ministry of Water Conservancy

. P.R. China

Report on the Study Tour to Norway, Finland,
West Germany and Switzerland (Small Hydropower)

"P.R. China

Chinese Experiences in Small Hydro Powar Generation
by: Guo Rui-Zhang,
P.R. China

Hydro-Electric Energy in Egypt
by: Abdel Hakam Almed Atallsah
HAydro-Flectric Renewable Energy Authority, P.0. Box 30k, Cairo

Egyot

Country Paper on Ethiopria - Medium- and Small-Scale Hydro Power Plants
by: G. Mariam Hailu

Planning and Study Department, E.E.L.P.A., Addis Ababa

Ethiopia

Micro-Hydropower in Guyana
by: Joseph Nathaniel 0'Lall
Ministry of Energy and Natural Resources, Brickdem, Georgetown

Guyana

Micor-Hydel Generation in India
by: T.A. Deodas
Ceatral Electricity Authority, New Delhi

Mini-Hydro Electric Generation of Electricity in Jamaica

and other Countries of the CARICOM Region

by: Dennis Audley Minott

Renewable Energy Development Division,Scientific Research Council
Box 350, Kingstom 6

Jamaica

A Case Study on the Mini-Hydro Power Development in the Philippines
by: Takiji Yasuda and Noboru Murata
ECFA

Japan

Paper on Mini-Hydro Electric Plants in Kenya
by: Gerald Mukuha Wagana
Ministry of Works, Nairobi

Kenya

Mini-Hydro in Malaysia
by: Bin Nasaruddin Hoesni
National Electricity Board, P.0. Box 1003, Kuala Lumpur

Malaysia

Micro-Hydel Project in Nepal
by: Shatrughna Nath Chaturvedi .
Department of Electricity, Darbar Marg, Katimandu

Nepal
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28.

29.

30.

3.

k.

35.

36.

37.
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Szal1-Scele FvAroalectriec Power Technology

by: Ola Gunnes

Norvegian Water Resources and Electricity Board
Oslo 3, P.0. Box 5091 MAJ

* Norvay

Power Development in Pakistan

by: Syed Mahmood

Ministry of Water and Power, Islamabad
Pakistan

Micro-Hydro Gen ration in Papua New Guinea
by: G.V. Manikuaie

P.N.G. Electricity Commission, Port Moresby
Papua New Guinea

Small Hydropower Generation in Peru
by: Andres Federico Coz

P.0. Box 1301, Lima

Peru

Mini-Hydro Application in the Philippines

by: P.G. Dumol and F.H. Denton

National Electrification Administration (NEA), Quezon City
Thilipoines

Lighting Up the Countryside - The Story of Electric
Cooveratives in the Philippines

by: Frank H. Denton

National Electrification Administration, Quezon City
Philivvines

Small-Scale Hydro Power Programme in Romania
by: Eugen Parhoti

ISPH

Romania

Small-Hydro in Sweden

by: Thovild Persson

Swedish Power Associztion, Stockholm  (ID/WG.329/3)
Sweden

Summary on Mini-Hydro Project

by: Chulanong Chullakesa

Office of Rural Electrification, Provincial Electricity Authority
Miristry of Interior, Bangkok

Thailand

Mini-Hydropover Generation (MHG) in Turkey

by: Timucin Tumer

General Directorate of State Hydrauliec Works, Ankara
Tutrkey

Small-Scale Hydro-Power Plants in Yugoslavia
by: Dzemal Humo
Hidroelectrane na Neretvi, Mostar

Yggoslavia

Development in Mini-Hydro Power Generdtion in the Republic of Zambia
by: Johannes Kalolo Chanda

Ministry of Power, Transport and Communications, Box 50065, Lusaka
Zambia




38.

39.

Lo.

L1,

k2,

L3,
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Lov-Head Hydroelectric Unit Fundamentals

by: Howard A, Mayo Jr., P.E.

Manager, Market Development, Fydro-Turbine Division
York, PA 17405 U,S.A.

Mini-Hydro Development in Lyberia
by: Baseeru M, Sonii

Lez, Liberia

Yugoslav Experiences, Ach’evements and Possibilities
of Co-operation with Developing Countries in the Area
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ARNEX IV

VOTE OF THANKS

Mr. Chairman, Ladies and Gentlemen,

On behalf of my colleagues, delegates from different countries of the

vorld and myself, I have the honour to thank the Chinese and Philippine
people and their Govermments for hosting us during the Second Seminar-
Workshop/Study Tour in the Development and Application of Technology for
Mini-Hydro Power Generation. I wish to thank the Norwegian Governmeat

for the financial support they extended. T would like to take this
opportunity to admire the great effort which UNIDO has exerted to make

our meeting feasible. If these authorities and govermments are mentioned
for their support, it is actually greatly appreciated the individual
efforts exerted by Mr. Hsu arl his colleagues in China. Also General Dumol
end his assistance vho made all arrangements in the Philipvines.

The leadership of Mr. Hsu and General Dumol is a great key tool in the
success of this Conference. Mr. Tanaka and his colleagues frem UNIDO

have been following very closely the details and progress of the Conference
trying to reach unanimous resolutions by explanation and through tedious

patient discussioms.

I am sure there are many other people who have served and assisted us in
the success of this meeting. To all the above-mentiocned people I would
like to express our deep gratitude. Whatever we say cannot meet the great
efforts exerted, but I hope other conferences shall follow which will be

the best appreciation for the efforts exerted to hold this conferenca.

Thank you all very much and best wishes to all who have participated in

this conference.

7 November 1980, Manila, Republic of the Philippines

Abdel Hakam Ahmed ATALLAH

Vice~President

Hydro-electric Renewable Energy Authority
Cairo

Egypt
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Annex v
KATHMANDU DECLARATION
ON INTERNATICONAL CO-OPERATION IN THE FIELD
OF MINI HYDRO ELECTRIC GENERATION*

Proposed by representatives of Nepal, People's Republic of China,

Colombia, Norway, Sweden and Tanzania.

The Seminar-Workshop on the Exchange of Experiences and Technology
Transfer on Mini Hydro Electric Generation Units organized by UNIDO/ESCAP-
RCIT in co-operation with the NCST and the RECAST of Nepal from

10 - 14 September 1979 in Kathmandu has demonstrated the interest in and
the importance of this subject.

Exchange of information, knowledge and experience is felt to be of basic
importance for pramotion of this techneclogy, not only between developed
and developing countries, but also among the developing countries

themselves.

In this respect, parties carrying out activities in this field:

govermments and official and private institutions, as well as UN agencies
and other international and bilatersl organizations are invited to increase
their supporting efforts to accelerate the electrification of rural areas
by means of small scale power production including micro and mini hydro

generation within the framework of rural development plans.

The participants of the Seminar-Workshop therefore decide to underline the
need for thc strengthening of international co-operation in a systematic,
efficient and effective manner, and want this to be referred to as

THE KATHMANDU DECLARATION.

*  Ad)pted by the Seminar-Workshop on the Exchange of Experiences and
Technology Transfer on Mini Hydro Electric Generation Units at
Kattmandu, Neval, 14 September 1979.







