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Kezer River hydroelectric energy 
potential evaluation 
 
Extended abstract 
Energy plays a vital role in the socio-economic 
development and in raising the standard of 
living. Turkey is a rapidly growing country 
where both its population and economy are 
expanding each year, resulting in a 
corresponding increase in its energy demand. 
This increasing demand has to be met to keep a 
sustainable development in the economy and to 
raise the living conditions of the people. 
Although Turkey has many energy sources, it is 
a big energy importer. Turkey has a lot of 
potential to supply its own energy, which could 
be harnessed in order to avoid this energy 
dependency. 

Small, mini and micro-hydro plants (usually 
defined as plants less than 10 MW, 2 MW and 
100 kW, respectively) play a key role in many 
countries for rural electrification. Small scale 

involve the construction of large dams and 
reservoirs. Therefore there have been minimal 
and ignorable environmental problems with 
small scaled hydro plants in comparison with 
those of HEPs with large dams. In medium 
head (5m< head< 15 m) or high head (head 
>15 m) installations, water is carried to the 
forebay by a small canal. Low head 
installations (head <5m) generally involve 
water entering the turbine almost directly from 
the weir. Small hydro technology is extremely 
robust (systems can last for 50 years or more 
with little maintenance) and also has the 
capacity to make a more immediate impact on 
the replacement of fossil fuels because unlike 
other sources of renewable energy. It can 
generally produce some electricity on demand 
with no need for storage or backup systems. 
Turkey has a mountainous landscape with an 
average elevation of 1132 m that is about three 

times higher than the European average. This 
topography favors the formation of high 
gradient mountain streams which are suitable 
locations for SHEP development. 

Investments of Hydroelectric Power Plants 
have been grown up and our country has 
become like a construction site by entering into 
force of the law concerning the transfer of the 
right of water use in Turkey since 2001. This 
situation has increased the importance of 
planning and arousing interest of academic 
levels of Hydroelectric Power Plant. In this 
study, a concrete example of a not accumulated 
hydroelectric facility planning is discussed by 
aiming of consideration of Kezer River 
hydroelectric energy potential. In this context, 
first the importance of Hydroelectric Power 
Plants in Turkey's energy policy is mentioned. 
Topographic, geographic, social and cultural 
aspects of the project site are considered in 
material and methods section of the thesis that 
is subject to Kezer River drainage area, fed by 
the waters and the river attended. Benefiting 
from the records of the flow rate and flow 
gauging stations, flow duration curve was 
created and the water flow rate was found. 
Sediment pool, a transmission channel, 
penstock pipe by calculating the sum of local 
and frictional losses, net head found. Installed 
power and energy values of the total annual 
flow have been calculated using discharge, net 
head and turbine efficiency. Finally, in order to 
determine the capacity of the regulator 
spillway flood calculations were made with the 
help of regional flood frequency analysis 
method. 
 
Keywords: Energy, Renewable energy, The 
Regulator (binding), hydroelectric power plants, 
Kezer River 
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 bir yandan 
artmakta her 

 

 
Yenilenebilir en ; 

enerji 
kayna  teknik ve ekonomik 

ene , 2006). 

içerisinde hareket halinde olup 
potansiyel enerjisini yenileyebilmektedir. 

in 
hidroelektrik santral 

(HES) o

ayacak projeler 
 , 

giren su kul h

, 

Son 

adet proje 
 

sor

temin edilebilen yenilenebilir enerji yerine 

e sahip, 

n enerjiye 
devam etmektedir. 

milyar Kwh 
enerjiyi zorunda 

3 
 

 (Bulu, 2011). 

 

potansiy  

potansiyeli ile Avrupa ekonomik potansiyelinin 

(Serencam, 
2007). 

 
 ( ) 

Tablo1.  
-

kurulu 
) termik, 12941 

 elektrik enerjisi retim 
g  de Tablo 2  
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 elektrik enerjisi talebi 547060 

yeni santral ilavesi gerekmektedir (Serencam, 
2007). 

iriktirmeli (baraj tipi) ve biriktirmesiz 
iriktirmeli 

 sebepler nedeniyle maliyeti daha 

- -devret modeliyle su 
k verilmesi 

y
. Tablo 

3
 2008). 

 
 
 
 

Tablo 1.  
E  1990 % 1995 % 2000 % 2005 % 
T  332 2.0 326 1.5 480 1.8 674 1.7 
Linyit 4874 29.9 6048 28.8 6510 23.8 9313 23.5 
Petrol 1748 10.7 1353 6.5 1586 5.8 3110 7.9 

 2210 13.5 2884 13.8 4905 18.0 9435 23.8 
Top. termik 9536 58.4 11073 52.8 16052 50.8 22532 56.8 
Jeotermal 18 0.1 18 0.1 18 0.1 31 0.1 

 -  -  19 0.1 32 0.1 
Top. hidrolik 6754 41.5 9863 47.1 11175 41.0 12941 32.7 

 372 2.3 462 2.2 2571 9.4 4075 10.3 
Genel toplam 16318 100 20954 100 27264 100 39611 100 

 
 

Tablo 2.   
 1990 % 1995 % 2000 % 2005 % 

 621 1 2232 3 3819 3 3908 3 
Linyit 19560 34 25815 30 34367 28 32566 25 
Petrol 3942 7 5772 7 9311 7 9118 7 

 10192 18 16579 19 46217 37 53188 41 
Top. termik 34315 60 50620 59 93934 75 99000 76 
Jeotermal 80 0 86 0 76 0 74 0 

 - - - - 33 0 35 0 
Top. hidrolik 23148 40 35541 41 30879 25 33759 24 

 - - 222 0 220 0 220 0 
Genel toplam 57543 100 86247 100 124922 100 130263 100 
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Tablo 3.  

 
Hidroelektrik 

kurulu güç 
(Mwh) 

Elektrik 
üretiminin 

yüzdesi 
Norveç  27.569 % 99.40 
Fransa  25.200 % 15.00 

 20.076 % 20.00 
 16.200 % 55.00 
 15.267 % 18.40 
 13.240 % 57.90 

Avusturya 11.700 % 70.40 
Romanya 5.860 % 34.80 
Ukrayna 4.732 % 06.70 
Almanya 4.525 % 02.60 
Portekiz 4.394 % 27.00 
Yunanistan 3.080 % 09.60 
Yugoslavya 2. 910 % 35.00 
Bosna – Hersek 2.380 % 46.00 
Finlandiya 2.340 % 21.50 
Türkiye 12.494 % 25.21 
 
Ülkemiz 

milyar m3’tür 3 
ile en fazla su verimine sahiptir.  Dicle 

3 
al

.  

Küçük, mini ve mikro hidroenerji santralleri 

 

 Küçük 
idroenerji santralleri (SHP) maliyet 

 için dizel 
. 

(Kaygusuz, 2004). Küçük hidroenerji tesisleri 

in  

hidroenerji potansiyeli 
edilmektedir (Paish, 2002)

 
 

mühendisi, jeoloji mühendisi, elektrik 
mühendisi, makine mühendisi, hidrolog, vb. 

irten sisteme dayanarak, 

in 

biriktirmesiz bir hidroelektrik tesisin 

ve Hidroelektrik santrali (HES) olarak 
. 

Materyal 
 

ucunda bulunan Siirt ili 410–570 
ve 370-550 

2  
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  Bölge, 

an bu 
akarsular Dicle  

Botan Suyu da mevcuttur. 

kesiminde, 2700

sahilden 

2.00 m 

dre 2’ 1. de drenaj 
  Kezer 

Regülatör  
-b1 ve b2 ile 

-
 

Kezer Reg.

 
1.    

Metod 
 

topografik haritalardan ve Google Earth 

 jeomorfolojik 
  proje 

, 3 ve 
4’de ise arazi resimleri Bu 
incelemeler sonucunda; proje biriktirmesiz HES 

Regülatör aks yeri, talveg 
kotunun 
incelemeler sonucunda 560 m kotuna 

 kotu alternatif olarak 

 
betonarme 

. Ancak, n 
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 5 kat daha 

maliyetli 

nedeniyle trapez kesitli kanal 

 

 
 

 

, 

depolamak 
ani kesilmesi durumunda 

  2005) 

 

 

 

 
kuyruk suyu de
projenin kuyruk suyu kana

 

 cebri borular betonarme 
 olarak 

 
-6 m/s 

istenir (Erdem, 2006). 
HES projesinde cebri boru boyu 100 m olarak 

 

 

 

Cebri borudan gelen suyun enerjiye 

rjisine 

 

 

 
4. 

 sonu  
cebri boru ve santral yeri 

 
 

 



102

 

Su Debisinin Tesbiti  
577 m-

kotunda  
 

 

istatistiksel incelemeye gerek 

 

. 

 

ya  
 ve s  

. 

 
dolusavak kapasitesini belirlemek 

gerekmektedir. 
 Analizi 

. 

Bulgular  
klim v  

 
ve kar gibi meteorolojik parametreleri Devlet 

, bu kotu

bir tesistir. 5

 
 Baykan, Siirt, 

43, % 
36.08, % 19.67, % 13.79,  % 4.23, % 15.86 ve 
% 3.82 . 

 
5. 

 

 
  

 

 
 Devlet 

Meteoroloji stasyonu 
Tablo 4
2 mm 

nisan  
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Tablo 4. 
 

Mevsimler Aylar Ortalama 
 

Toplam 

 

 

 83.7 

253 

10.3 

31.1 Ocak 75.8 9.31 

 93.8 11.5 

 

Mart 109.3 

325 

13.4 

39.9 Nisan 127.0 15.6 

 88.6 10.9 

Yaz 

Haziran 26.6 

40.1 

3.27 

4.93 Temuz 7.5 0.91 

 6.0 0.74 

Sonbahar 

 18.0 

196 

2.21 

24.1 Ekim 76.2 9.36 

 101.8 12.5 

  Toplam 814.2 814 100 100 

 

nden 

.0  ortalama 
ile temmuz ay -

 

 

 

(  

 

  

 – 

1169.60 
kotu ise 53  

 

- 

ortalama debileri 7 8), 
 9 10) 

. 
3  ortalama 

3  
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7.  

 
8.  

 
9  

 
10  Nolu  

Qort= 19.78 m³/s 
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Vort= 51.89 hm³  
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artan miktarda su 

ye 
 

  yeri ortalama 
 

  

-2010 

lik 
 11  

17.16 m3 540.08 hm3 
  

 ve HES projesi membas

 
  cansuyu olarak isimlendirilen 

1.616 m3

 (2001-
 

 
. 

Q(reg) = [ A(reg) / A(2624) ] x Q(2624)  (1) 

A(2624) ) 

A(reg)  ) 

Q(2624) 
³/s) 

Q(reg) = 
(m³/s) 

 
³

sonucunda bulunan 
debileri, 
temin s

reklilik 
 

Biriktirmesiz HES projelerinde kabul edilen 

edilmektedir 

 
 

ri 
sonra, her 

bir  

 

 
ve ark. 2001). 

.

kabul edilir. Fi

verilecektir.
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11.  

 

 
 

  

                                 (2) 

Burada, P: Kurulu güç (Kwh), Q: Debi (m³/sn), 
H: Net , : Türbin verimi dir. 

 bulmak için ilk 

 
havuzundaki yük k  0,40 m, iletim 

.28 m (8200x0.0004) ve 
 Darcy- Weisbach 
 .46m 

.22 m 

45 (577-
.

.  

 
t  
varolan debi 3/s  

güç için Q50 15 

-
   

 
 veya 13.25 

MWmekanik (9.81 x 36 x 40.78 x 0.92) olarak 
 

çevrimi ile elde edilen mekaniksel kurulu 

 

 

 
 

 olarak 

 

E = 2.32.10-3                    (3) 

Burada, 
(kwh),V 3), H: 

: Türbin verimi dir. 
Toplam enerji 42. 2.32.10-3 x 
489.12. 106 x 40.78 x 0.92) olarak 

.
(2.32.10-3 x 50.96. 106 x 40.78 x 0.92) olarak 

 de 38.13 
.57-4.44)  

S  

debi ve orta  

0,00 

50,00 

100,00 

150,00 

200,00 

0 20 40 60 80 100 

D
eb

i (
m

3 /s
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% Zaman 
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tercih edilir. T
 Projenin dizayn 

bor
.00 

m3/s ola . Her 
bir 

. 7350 kwh
yatay eksenli . 

kuyru . 

T  
 

 suyun 
maksimum seviyesini belirleyerek santral 

 

maksimum a  
  

11 , bunlardan 
yedi 

 Frekans 
2626, 2633, 2610 

-

 

Bu 
frekans analiz

 ve en uygun istatistiksel 

NTFA ile belirlenen 2, 5, 10, 25, 50, 100, 200 

yla belirlenen 

5’  

 

 
Tablo 5.  

No (km2) Q2 Q2.33 Q5 Q10 Q25 Q50 Q100 Q200 Q500 
2624 1169.60 234.78 247.98 354.77 427.34 512.61 572.07 628.56 682.75 736.93 
2616 346.40 93.33 98.83 143.29 176.37 218.16 249.17 279.94 310.60 351.06 
2603 2450.40 608.00 629.47 803.22 905.28 1014.18 1084.40 1147.63 1205.30 1274.88 
2626 8761.20 920.59 974.09 1406.98 1729.02 2135.91 2437.76 2737.39 3035.92 3429.78 
2633 8747.30 981.40 1022.05 1350.98 1595.68 1904.86 2134.23 2361.90 2588.74 2888.02 
2610 640.40 201.58 212.07 296.95 360.10 439.89 499.08 557.83 616.37 693.60 
26-24 1359.30 188.93 199.10 281.36 329.68 381.25 414.49 444.43 471.74 504.68 

 

 
Tablo 5

periyot ise 

 Homojenlik testi neticesinde, 

ri bulunarak istasyonlar boyutsuz hale  
 

 

 

ucu 
bulunan 2, 2.33, 5,  25, 50, 100 ve 500 

  ve santral 
  

Q =(A /A )2/3xQ                  (4) 

QSantral=(ASantral/A )2/3xQ                           (5) 

Tablo 6’da  
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Tekerrür 
 

Santral yeri 
        (m3/s)    

 
       (m3/s)                 

2 328.98 307.84 
2.33 345.68 323.47 

5 480.81 449.91 
10 574.64 537.71 
25 687.98 643.77 
50 769.24 719.8 

100 848.13 793.62 
500 1022.31 956.61 

 
neriler 

 Botan 
m ile 

hidroelektrik potansiyelinin 
 

su debisi 1.64 m³/s 

 

 Son olarak r

debisi 793 m3/s  
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