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opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
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reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




O

I

|\|!!a \W

e s
i Ex

-~ M20
=

i
ll e




096§+

United Nations Industriai Development Organization

&ﬁ

Distr.
LIITED
PR VAR Yok~ ’
Ry AGe 3C5,

12 Mey 198

1=
o)
<

=IGLISRH
Seminzr-dorkshop on the Exchang2 of
Experiences and Technolcgy Transfer
on Mini Hydro Electric Generation Units
Kathmendu, Nepal, 10-14 September 1379
woABCEYIRC STATICN FRCH TEE SCIIaL RTFUELIS
OF ROMANIA ZQUIPPED WITH TURBINE
R . . *
OF RCMANTAYN PRODUCTS
g
o
D. E. Par ho:i
« The yilews expressed 1in tals paper are ~ncse o:r tohe authcr 2nd 16 nos
necegsarily reflect the views 5f ~ne secretariat of TUIDO. This document nas
been reproduced Without formal editing.
e Ahief Znzireer, Instisut: for iydro Electrical Studies and Desisms,
Jznaragi, 20Manlz.




Romania Looks 1o iicro Hydro

In the Sooialist Republic of Romania, the capacity

in the hydro eleoctzic power plants and their gennual production

of energy hed been developed as it followa 1

1950
1955
1580
1965
1970
1975
1978
June 1979

Installed

capacity
(W)

€0
100
210
580
1200
2670
3100
3200

Annusl production
of energy
(Gwh)

170
320
400
1000
2770
8700
10600
5700 {only balf sn

300r)

As it is seen, for the present, tha installad

capacity in the Romanian Hydro electric Power Plants is of

3 200 14V with an amnual production of energy of about 11 000

Gwh, which represents about 20% of the energetical production

of the countrye.

T+ is appreciated that the potential enercy of

the small hydaro ( max. output of the station - 1LV ) repro-

gents a value of over S5 out of the technical hydro potential

of Romonia which is more than 40 Gih annual production of eneryy

There is no offioial definition for the micro
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hydros station and no gettled terminologGy. kore of this it nad
been conventionglly estebliobed that e mlcro hydro gtation
means that station which installed capeoity does not beyound

1 MWe

Up to now in Romania had been built a rather
reducad number of micro hydro stgtions, most of them were bulils
yefore the Second World Vare. The greatest part of these were no
longer used, especiglly after the implement;tion of the Nationgl
Energetical System, because the energy preoduced by the ayotem
was more profitable and superior from the calitative pcint
of view.

Latelly, when petrolevm was no longer advantsg=ous
for produsing energy, appeared the neccessity vo develope the
gongtruction of the micro hydro plantae. In this direction,
gaveral mioro hydro plants had been bullt equiped with Froups
of romanien preducts ( for example 1 the micro aydro plania

Belci and Cdlugdriya - annexed sketoh ).

Herewith cncloeed is the romenlan outlook fov
thege micro hydro plants as well as a simplified idea which
hag to be addopted for the future for theose plonts.‘It in ohown
at the seme time the diagram of tae standardized ro%anian tur-
bines which will be used to equip a great number of micro hydro

plantse.

The fcundomentel principles of thelr imp.cmen-
tation are the following 1
- jn tho firat stage, the mlcro hydro planta will be

built beoside the existing arrangements which do not impose




- the mioro hydxro plants will be connccted to the
looal elecctrical oystem aut the tension of 20 kV ; the clrotri-
cal oconnections will not be too long ( 2 - 3 km ) In case of
necoessity, the micro hydro plants can also direotly supply
the looal consumers at the tonsion of 0,4 kV.

- asynchronous gencrators ( 0,4 kV ) will be equiped
whioh are durable and schieve a simple electriqal socheme.

- the rated discharge of the micro station is taken
as 1,5 to 2,0 the figure of the médium fiow of the river.

- ag a rule the micro stationo will be equiped with
two groups with gpeed (overnors aﬁd tension control eqguijpnente.

- maximal stendardization of thne constructions and
equipment will be achieved and locul materiels cf congtruction
will be used as much as possible. ( annexed - stendardized
arrancement of the micro hydro plants ).

- the Romenian Irdustry was orgaonised to delivery tue
standardized groups to cover the field of head (2 +to 120 o )
of the first stage of arrangement with only three typea of
turbines, in all eleven sizes of turbines ( annexed diogrom) .
Phese types of turbines are already produced for the firnt
mioro hydro plants, which are under cﬁnntruction.

- the miocro nydro plants are done to be gutomatised,

without personnsl 4'exploitation

At the oceme time, the congtructors and the contrac-
tors of equipment from Romania are preocupied to solve in a
more effioclient manner the problers arise, such as

-~ oimpl * ond cheap solutions for dam intakes ond

edductions 3}
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- upe of the prefobricated paris

- gtudy of the proper equipment to connect the micro
hydro plants which will work in an insulated system

- gimple means for speed and tension sdjustment

- protection océinet the overspeeding of the groups

- gimple closing and opening system of the turbine

Conclusions

The Romanian Hydro Arrangement Prog-arme pays @ apecial
attention for the development of the smell hydro plants which
will contribute to the jnereasing of the energetical production.

By placing tihe micro plarts ell over fhe country, they
have the edvantage %o supply better the local consumers oY
direot connection ( 0,4 ¥V ); at the seame time, they make more
gtable the electriocal system ( 20 kV connection e It is aloo
oongldered that tae development of the micro hydro planta
ocontributes to the errangement programme of the water resources

for irrigetion, water supply of the looelities, etace
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