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SUMMARY

The Min{ Hydropower Generation {MHG) units have boen utilized in
Turkey since 1926, From 1950 to 1¢°0 decads owning and opersting
units in 0=100 KW category woere economicslly very sound and
rendered high contribution to the Turkish sconomy especially
during the fast progressing years of the Country where the
nstional per capita income were about 300 dollsrs per ysar, The
sconcmical feasibility of the small unite lasted until 1970, But
when the national per capita income become ss high as 1350 dollars
per year, at the begining of 1980, the small units have lost their
sconomical feasibility dus to high overhead and operational costs,

Turkey aims to tie up all of her Cities and Villages to the
national qrid which is ownsd by the State and Operated by Turkish
Electricity Authority (TEK).

Fer the dsveloping countries, where the national per capits income
is more than 400 dollsrs, it sevms sore sconomical for them to
build MHG unite within the range cf 101-5000 KW cspscity.




sas, Mini-hydropower gensrators have been utilized in small towns and
Villagses from 1926 up to 1980. Bstweer. 1950-1960 decade, it has been
the most economical hydroslectrical energy source and for this resson
it has besn used extensivzliy., All of the generstors that installed
have beesn in run-off type.

The MHG type plants that were utilized, gsnerally, have been in
snlightening small towns and villages snd to running small industrial
plants, .

The utilization of MHG has besen very sffactive up to 1970 whers the per
capitas nationsl incoms was around 400 dollars per year, But when the
per cspita nationsl income reached 1350 dollars in 1SB0 it has lost its
populagity. Espescially, the small units, in the ranges of 0-100 X¥ : .ve
bsen dropped from the service completely. The galloping inflation in
the labor wages and the eventual highoperational cost has bean the
dictating factor for this policy.

Presently the main goal of Turkey is to connect the electrical systems
af all of the towns and villagss to the National Interconnocted Nstwork.,

The stetus of the Mini Hydropower Generation (MHG) and Big Hydropowsr
Gesneration (BHG) as the economical potential in Turkey ia classified
into Three Cacogories eccording to pcwer gensration ranges 3 0-100 KW,
101-1000 KW and 1001-5000 Ky as indicated in Table 1.

0-100 Kw_Capacity Units : 40,000 Units are the most expensive ones in
operation-~wise and in the devslopment psriod they will bs considered
only st turning over of this century, Oue to this high operational
cost factor, the pressnt MHG plants have besen dropped from the service.
Only a few auto-producer plants are still at use,

103-1000 Ku Cspacity Units 3 Of these unit: only those which consist
ons section of the multipurpsse projects will e built up to 2000 A,D,

Then the energy-pu-pose un’ts will be stsrted and construction of
them will continue until .010 A,.D,

1001-5000 Kw Capacity Units s Construction of this cstegory units, eithe:
multi-purpose or for snergy purpose oniy, will go on until 2005 A,D,
and they will be completed a% that daste,

For comparison the capita)l ins/estment costs cf big hydropower generators
are also provided in Table 1. The big hydropowsr gensrators in the last
catsgory, either multi<purposs or for energy purposed only, will be
completsd until 2000 A.O,
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Table 1 s Clessification of Generating Unito in Plents Accordinyg to Thelr
Installed Capacities es Economic Potentisl

Instulled I Municipal Plents Capitel
capecity LAuto-produror Ddlants Regional Plents Totel Investment
KW r - (Including Trens-
Nu-bor ]lnntnllod; Annual Number Aﬁﬁltnllod Annuael Number Installed | Annual miseion linne
l ! capacity | output of cspacity output of cepacity { output excluding clty
unlt- . M i GWH units w GwH units My v GWH networks)
: ] H ) ’/KU
el ﬁ 4 % lr
0-100 40 000 l 3 ooo 10 000 40 000 3 000 10 000 1500-2%100
101-1000 " 2 000 } 1 500 S 000 6 000 4 500 15 000 8 060 6 000 20 o000 1500-2000 '
% ] L
10061-5000 ' 100 j 350 i 1 000 1 900 6 650 1% 700 2 000 7 000 20 000 1400-1800 '
MHG | | )
Sub - total 142 100 j 4 850 } 16 000 7 900 11 150 34 000 S0 000 16 000 S0 000 1450~2000
4 L o
)\ ] R T w N
5001-1C000 ; ; : 1 000 8 000 20 000 1 000 8 000 - |} 20 00O 1200-~1600
I Fi e
N T A g
1000:-50000 1 ) L 200 10 000 2% 000 200 10 000 25 000 1000-1400
$0001-ober E } ! 150 15 000 45 000 150 1% 000 4S5 000 e00.-1200
+ 4 -
B8HG \ \
Sub - Total : ; 1 430 33 000 90 000 1 430 o ?0 000 960-113i50
GCrand !
Total 42 100 \ 4 850 16 000 2 220 44 150 &24 000 2 430 49 000 40 000 1120~15"0
1 } !

MHG 3 Mini Hydro Generation
BHG s Big Hydro Generation
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Table 2 ¢ ORGANIZATIONAL SET LIP OF THE MINI -~ HYDRO POWER GENERATION |

SfINI HYORO PQWER GENERATION
STATE Municipalities and Auto-producers and
other local organizations individual enterprises

}

-—y] Ministery of Energy and Ministtery of Industry Ministery of villags Ministery of the Develop-

Natural Resources wnd Technology affaira and cocperative ment and Resattlement
\
(&8
1

Y 1
Gensral Directorate of Turkish Electiric General Directorate of Bank of Provinces
State Hydraulic Wworks Motors Industry village road, water and (11ler Bankasi)
(os1) (TEMSAN) alectricity (YSE)

tlectric Powar Survey
Administration (&lEl)

Turkish Electricity
Authority (TEK)




Table 3 1 Divislion of Rasponsibilities of Government Organizations Enysged with Mini Hydropower

Gendrators

Responsibilities

Institutions

Pl

snning

Design

Constructicn

Plants

Transmis-
sicn Lines

Plants

|
Tranamis-
sion Lines

Plants | Transmis-

sion Lines]

!ﬂnnagement

and
Operation

Manifacture

City and
village
networks
construction

General Directorasts
of State Hydraulic
- orks (DSI)

General Oirectoreate
€Electric Power survey
Administration (E1E1)

Turkish Electricity
Authority (TEK)

Turkish Electric Motore
Industry (TEMSAN)

Ganersl Dirctorate of
village roeds, weater
and Electricity (YSE)

Bank of Provinces
{tller Bankesi)

Municipalieties and
tocal organizstions

b — —— e -

Auto-producer end (@)
individual enterprines

+

e The responsibilies of
% These sctivities sre discontinued since 1970

the Institutions

n
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bbb. The Organizational set up of the public and quasi-public
institutions and the divisien of their responsibilities sre summarized
in Table 2 and Teble 3, respsctively. Most of the plants which egquippsd
with MHG units are built by the Benk of Provinces (lller Bankasi).

The Bank of Provinces have been in the process of building the PMHG
networks for only cities and towns since 1970,

ccec. All the works which ars performed in ths fislc of MHG are

summsrized in Tables 4 and S, Besides the wcrks done up teo 1368 and 1980,
thexe tables also indicate the purposes for which the subject matter
generatcrs to be utilized,

After 19568, there have been a remarkabls desvelopment .n regional plants
vhile the construction of sunicipsl and auto-producer plants are
discontinued. The municipal plants are built by Bank of provinces?
regional plants built by Bank of provinces and State Hydrauli: Works
(081), and yst the suto-producer plants are built by either state or
privats entsrprises. The municipal MHG plants sre owned and operasted by
themselves. Regional plants are ocwned by State but operasted by Turkish
Electricity Autherity (TEK)., Auto-producer plants are owned and operated
by the builders.

The construction of all the MHG plants with exception some of the
auto-producer plants are finsnced by the Stats. Some of the suto-producer
clants are financed by the builders. Operation of some of ths municipal
plants in the range of 0-100 Ku are discontinued due to the high
.oosrational costs. In Tables 4 snd 5 the data on Big HyUropower Gensrators
sre also providecd for the comparizon purpose, Up to 1980, in number 266
units of MHG types with (136 Mu Capscity) hsve been buil: in verscs to

54 units of BHG (with 2017 My capacity) built and put into operation,

ddd. The Techno-economical 5Specifications of the MHG Units which arse
st Use in Turkey,

All of the MHG units are buiit in the runoff systems, The hight of the
water fall variss from 3,5 to 600 meters, Thess generstors are mainly
equipped with francis, propeller, Kaplan and native type of turbines,
The unit costs per Kw of both MHG and BHG units are given in Table 1
according tc 1980 price indox,

ses, All of the turbines and their componsnts are lmported up to now,.
Orly two turbines are built in the Country. The Turkish Electrical
Motors Company (TEMSAN) which is & State organization being equipped
with the know-how of Neyrpic-france has been in charge of the
manufacturing all turbines within the range of S0-20 000 Kw capacity,

fff, Training in the Field of MGH, So far, the training of the psrsonnel
who deal with construrtion and operation mini-hydropowsr genesration

nrave been conducted by the 3ank of Provinces (llier Bankasi) in Turk>y,
Prssently the State Hydraulic works (DS{); Electric Power Survey
Administration (EIE€!) General Directurste of Village Roed, water snd
Electricity (YSE); Turkish Electricity Authority (TEK); and Turkish
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Their Inatelled Cepacities in 1968

Table 4 31 Classification of Generating Units in Plants According to

Municipal Plants Regional Plants Auto-producer Plentse Totel
Inatalled
Cepaclity Number Inatalled Number Installed Number Installed Wumber Installaed
K of Capacity of Capscity of Capacity of Capacity
Unite Kw Units KW Units Kw Unite Ky
0-100 113 6 470 113 6 470
101-1000 90 20 347 12 8 392 2 400 104 29 139
1001-5000 3 3 600 27 75 724 7 11 300 37 90 624
MHG
206 30 417 39 84 116 9 11 700 254 126 233
Sub~Totsel
5001-10000 12 86 720 12 86 720
10001-50000 18 510 200 18 510 200
50001 ~over
BHG
Sub~Total Jo 596 920 30 596 920
GRAND TOTAL 206 30 417 69 681 036 9 1l Y00 204 723 153
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Table S 1t Clessification of Generating Units in Plents According
to Thelr Instslled Capaclities in 1980

Municipal Plants Regional Flants Auto-~Producer Plants TOTAL
Installed
Capacity Number Instelleo Number Inatalled Number Instelled Number Installed
Kvw of Capacity of Capacity of Capacity of Capacity
Units Ky Unite Kw Units Kw Units Kw
0-100 113 6 470 113 6 47(
101-1000 90 20 347 21 11 992 2 400 13 32 73¢
|
1001-5000 3 3 600 30 81 724 7 11 300 40 96 624 ‘0
|
AHG 206 30 417 51 93 716 9 11 700 266 135 833
Sub-Total
50N1-10000 19 149 620 19 149 620
10001-50000 25 687 420 25 687 420
50001-over i 9 1 180 000 9 1 180 000
BHG
Sub-Total 54 2 017 040 54 2 017 040
GRAND TOTAL 206 30 417 105 2 110 756 9 11 700 320 2 152 87
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Electrical Motors Industry (TEMSAN) are in charge with the training
of their own technicisns in this field.

9g9g. Recommendations to Other Developing Countries, The 0-107 Ky
capacity MHG units which can be individually installed and operated
seem to be sconomically more feasible only to those countries whers
per capita incomss would be under 400 dollars per year. However, for
thoss countries whose per capita incomes sre higher than 400 dollars
should consider building and operating of 101-5000 KW cspacity units
for the rsgisna.i plants,
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