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MINT WYDRO WL BUURIC GENGHAY TON UNIT3,
BY - VINJAR, A.

To establish a platform for th.:s Seminar I think we should remind
oursuvlf about the rising 01l jrices. Only this year the OPEC prices
#ave gone up more than 50 per cent,

It 1, also perivinent to refer to recommendations mad: at the last
Worid knergy Conférence in Insiimbul Turkey in 19i8 - that developing
countries should Le helped 1o rely as much as possible on renewable -
cnergy resources. Being Head of the Directorate of Electricity, in
Norway 1 am dealipg with all kind of questions related to the eleatri-
fication of my country - the supply side as well as principle question
of my country - the supply side as well as principle question regarding
future cunsumption of energy. Work in some develsping countries in the
svme ficld has Lilped me to seec better how i xperience gained on the
electricity field in 1ndustrialised countrics may be transferred to
developing countries. The reporting form liorway to this Seminar in
Kathmandy has been donc 1n this light. It has been co-ordinated
through NORAD - the Norweglan Agency for Iniermational Development —
which 1s represented at this Seminar by Mr. J. STORAAS, Head of

Industries, Building and Construciiom Division.

From Norway threc papers are presented 1o this Seminar Workshops

Cur first report 1s written by myself about the history of elec-
trification of Norway covering a pericd of one hundred years. This
report I have tried to sort out what 1 belive 1g of particular interest
to developing countries and especially what lesson can be learnt from
our own developenent - obscrvations which may be taken into account in

cur co-cperation with developing countries.

Noruay 1s t.day a highly industirialised country, not least thanks
tu our waier pow:r. We have the highest consumption of elcctricity
per capita probably in the world, although the similar figure of total
encrgy consumption zs more in line with other Buropcan countries.
£lectricity production 1o entircly bascd on waterpower which represent

fifty to sixty pcr cent o1 the total tnergy consumption in the countiry.



Water power hat ployed o Dasnaat v e an Lorway@san clectrification
dcvelopuent, In 1949 we had about . 400U water pow » plants spread out
over the country. About 1500 of thrs: wire of a size less than 100 KwW,

1.e., small scalc of the micru slze.

The nunber of water p:wcr statiors today ic less than 700, while
ihe number of bigger slation: his ,rown considerably. Thesrea:on
g [
for this is a pure ecconomical onc ecen {rom the point of view of the
P
power station owners. Today a retabilitotion progrum of small scale
power stalions have started due to growing ercegy prices anl concern

for nonrencwable sources. A gr-at nunb » of such plants as well as

a great number of new sites for rnili --ule wuater power plait are under
considcration.
The total cconomic waler pror ot-atie. of Nosway is approx. 170,

000,000,000 KWH (170 Td4h) annunl rrodu.ivility. Scme of this potential
will be excmpted from developmert cuz to conservation of nztural scenaries
and for environmental znd ecologica) reacous. Up Lo now about 85 TWH
(annual prodicibilily) is in overziion while about 15 TWH is under cons-
iruction and a similar potc:nfini ir in t} » planning stage. This means

that we will be able to relay alm -t eniiicly on water power for electricity

production up to the end of the cc. .u-ye

Energy conservation meosures hao. buscne an important issue of the

energy policy of our country.

Norway is on the lucky silc ac far w. cacrgy resour:es is concerned-
having found oil and gas in ovr pact of the North Sea arl coal on Svalbord
in the Arciic. We have some svurces of foresct producis and peat.
Possibilities may also exist for hiernescing of cnergy {1om ocean waves
and awells coming in to our long corar! lipn:. T-cearch ind development

ie being done on this field.

Electrification started by devilorr ¢ul . water plver sites of
suitable size to serve localiti s wirnin, to gol cloctilcity. Water
power projects of almost awy size conl’ o~ Lound liter J1ly all over the
country-thanks to the tovosaphy wnt Y ydiadozicrl conditions. This laid

the ground for a very distribated e ja; ent vhirh grcas by itself from the




.j_

very beginning. lndustrial plants established around the country shortly
after the turn of the century and which were baseé on water power fostered

the interest for use of eleciricity as a convenieat energy form.

It is generally .«cepted in our country ithet the diversified engagement
by people in the districls represented a slrong implementing potential

for the electirification of each locality.

Naturally, electrification started first in the centres and spread
out gradually. Up to about 1938 1t became appearant, and in fact a
political issue, that the remore areas were lagging 8o much behind that
action had to be taken by central authoritics. Financial support was
granted to organizations mostly of co-operative character formed for the
purpose of elecirifying these districis. The necessary funds for this
financial aid were established through a levy on each KWH consumed by any
consumer, i.e. the exisling consumers helped to establish electricity
supply in remote districis. This financial support arrangement is still
principally in forceanow for improvement of the electricity supply in
these districts and to keep the prices down in area where distribution

costs are high.

Those interested in our past and presert energy and electricity

policy are re.erred to my paper.

The second paper from Norway 18 prepared by tne Norwegian Water

Resources and Electricity Board:

"Rydro - Electric Power Technology in Norway, with special emphasime
on mowall scale power plants". It contains several sub-reports besides an
introduction by ¥r. O. Gunnes, Director of the Water Power Research Depart-
ment. Mr. Torodd Jensen, Senior Civil angifacr from this department is
present at this seminar. He is alsoc author of some parts of this report.
The report gives information - almost in a condensed textbook form of the
following sudbjectts

Small scale hydro power plants
- Development of local industry.

Control and maintenance of the hydraulic
- equipment in hydro power plants.
-~ Small sized hydro power turbines.

-~ Technical evolution and standardization.
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Electrical equipment for amall scale power planis.
- Tue generator

- Switchgear and Control system.

Water ways, dams and power buildings for emall

scale power plants.

- Hydrology of emall catchments.

- Multi-purpose aspecis )

Proceeding~ regarding planning, official rcgulation and treatment and
implementation.

Mr. Jensen and other members of our delegation will be glad to elabora‘c
further the subjects treated in this report.

Pinally ~ our third report is in the form of a case study prepared by
the consulting firm Norconsult A.S. on the request of NORAD. 1} am delighte.
to present to you Mr. Erik B. FIDJE who participate in the top management
of this oonsulting form and who is presenting the case study at this seminar.

The study covers most of the questions appearing during the planni~-
and reoonstruction of a 1700 KW water power plant which in its original shajp.
dates back to 191l.

We believe that this study is useful as a reference for engineers
engaged in amall scale water power technology irrespective of the seize and

character of the project.

Our papers may be presented more in detail in the group diecussions
later on during this seminar.

Mr. Chairman, participants.

Before I close, I would like to remind all of us that small scale water
power is no purpose in itself. It must be regarded as a suitable means of
production for elestrification of rural areas. The electrification must be
regarded as a mean 1o improve the socio-economic conditions for people livin;

in the area.

We should also remember that many rural areas have no potential for evc,
small scale water power. Even though people living there have the same nee’ [«
electricity. Eleotrification by means of small scale Water Power must thercf.

in most countries only be part of a general electrification policy.

Thank you for your attention.
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