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ABSTRACT

LONG TERM ELECTICAL SUPPLY-DEMAND BALANCE OF TURKEY
(2013-2023)

Polater, Hiiseyin Murat
M. Sc., Department of Electrical and Electronics Engineering
Supervisor: Prof. Dr. Osman Sevaioglu

July 2013, 138 pages

In this thesis long term supply demand balance of Turkey is studied. Initially long term
electrical energy demand and peak power demand forecasts are made. For forecasting, two
different methods are used. First method is Artificial Neural Network (ANN), and second
method is Time Series Method. Then electrical energy demand forecast by sector is done.
Finally by considering the construction times of new generation plants, electrical energy
production capacity and peak power production capacity projections are done. By comparing
the capacity projection with demand forecast, long term supply demand balance of Turkey is
examined.

Keywords: Artificial Neural Network, Time Series, Long Term Electrical Energy Demand
Forecast, Electrical Energy Production Capacity Projection, Long Term Electrical Supply
Demand Balance
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TURKIYE’NIN UZUN VADELI ELEKTRIK ARZ-TALEP DENGESI
(2013-2023)

Polater, Hiiseyin Murat
Yiiksek Lisans, Elektrik ve Elektronik Miithendisligi Boliimii
Tez Yoneticisi: Prof. Dr. Osman Sevaioglu

Temmuz 2013, 138 sayfa

Bu tezde Tiirkiye’nin uzun vadeli elektrik arz talep dengesi incelenmistir. ilk olarak uzun
vadeli elektrik enerji talebi ve puant gii¢ talebi tahminleri yapilmistir. Tahmin yontemi
olarak iki farkli yontem kullanilmigtir. Bu yontemlerden birincisi Yapay Sinir Aglart, ikincisi
Zaman Serileri yontemidir. Daha sonra sektorel bazda elektrik enerjisi tilketim tahmini
yapilmigtir. Son olarak yeni santrallerin insa siireleri goz Ontine alinarak, elektrik enerjisi
iiretim ve puant gii¢ iiretim Kapasiteleri projeksiyonu ¢ikarilmigtir. Talep tahminleri ile
iiretim projeksiyonlar1 kiyaslanarak Tiirkiye’nin uzun vadeli elektrik arz talep dengesi
incelenmistir.

Anahtar Kelimeler: Yapay Sinir Aglari, Zaman Serileri, Uzun Vadeli Elektrik Enerjisi
Talep Tahmini, Elektrik Enerjisi Uretim Kapasitesi Projeksiyonu, Uzun Vadeli Elektrik Arz
Talep Dengesi
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CHAPTER 1

INTRODUCTION

In this chapter historical development of Turkish Electricity Market will be explained. Then
overview of the market reforms will be given. In second and third chapters forecasting
methods will be explained. Finally future electricity energy demand and peak power demand
of Turkey until 2023 will be forecasted by using Artificial Neural Network (ANN) and Auto
Regressive Integrated Moving Average (ARIMA) modeling, and then forecasting results will
be compared with the electricity generation capacity of Turkey until 2023.

1.1  General Overview of Turkish Electricity Market

In Turkey before 1990s electricity market was dominated by a public owned company TEK.
After 1993 TEK was separated into TEDAS for distribution and TEAS for generation,
transmission and wholesale. In 2001 Electricity Market Law was accepted and TEAS
divided into three groups; TEIAS for transmission, TETAS for trading, EUAS for generation
[1]. In Figure 1 historical development of Turkish Electricity Market is shown. In Figure 2
current Turkish Electricity Market structure is shown.

According to the data from TEIAS, total installed capacity of Turkey is 57.072MW by 31
December 2012 [3]. Public company EUAS is dominating the market but its percentage
keeps falling as the private companies joining to the market. In Table 1 installed capacity of
Turkish electricity generation by companies is shown.

In Table 2 installed capacity by resources is shown [3]. % 61,4 of total installed capacity of
Turkey is dependent on thermal resources. In 2012 according to the data from TEIAS % 43,2
of the total electricity production was made from natural gas [3]. In Table 3 total electricity
production in 2012 by resources is shown.
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Table 1. Installed Capacities of Generation Companies (31 December 2012) [3]

Installed Capacity

Installed Capacity

Company (MW) %)
EUAS 20.904,80 36,6
EUAS Affiliates 3.870,00 6,8
Transfer of Operation Rights 747,7 1,3
Build - Operate 6.101,80 10,7
Build - Operate - Transfer 2.419,80 4,2
Independent Generation Companies 19.823,00 34,7
Autoproducers 3.204,40 5,6
Total 57.071,50 100

Table 2. Installed Capacity by Resources (31 December 2012) [3]

Installed Capacity

Installed Capacity

Source
(MW) (%)
Natural Gas + LNG 17.164 30,1
Coal 12.395 21,7
Thermal-other 5.470 9,6
Hydro 19.620 34,3
Wind 2.261 4,0
Geothermal 162 0,3




Table 3. Electricity Production by Resources in 2012 [3]

Source Production (%0)
Natural Gas 43,2
Coal 27,2
Thermal-Other 2,6
Hydro 24,2
Wind 2,4
Geothermal 0,4

1.2 Planning in Electrical Energy

Energy is the one of the key parameters of economical development, especially for
developing countries. Electrical energy has higher importance in the era of technology.
Electrical energy cannot be stored; it should be produced by the same amount as it’s
consumed in real time. This is called supply demand balance. To satisfy supply demand
balance in real time and under all system operation conditions, always sufficient amount of
spare generation, transmission and distribution capacity should exist for sudden, unexpected
faults in the system [4]. For quality of electricity, supply demand balance is very important
because system frequency which is an important parameter for quality of electricity is
determined by supply demand balance.

In planning and installing of electrical energy systems there are two important factors. There
should be enough capacity for generation, transmission and distribution for maximum power
consumption. In the case of any unexpected faults in the system, there should be spare
generation, transmission and distribution reserves to prevent blackouts. These can be done
only be the help of correct load forecasting.
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Figure 3. Supply Demand Balance [4]

Turkish electricity market is one of the fastest growing energy markets in the world. By

2012, electricity consumption in Turkey per capita is 3.199kwhl. Turkey’s consumption per
capita is above the world average but almost one third of the average consumption in OECD
member countries. On the other hand the rate of increase in electrical energy consumption in
Turkey is very high compared to the world average and average of developed countries [2].
Average increase of the electrical energy consumption is almost %5,5. As industrialization
and urbanization increase the consumption will increase and there will be need for new
investments on generation, transmission, and distribution. In Table 4 development of energy
and peak power demand is shown.

1 OECD-member countries average 8.486kWh, worldwide average 2.782kWh



Table 4. Development of Electrical Energy and Peak Power Consumption [3]

Peak Power Demand Energy Demand
Years MW Incr (%) TWh Incr (%)
2001 19.612 11 126,8 -1,1
2002 21.006 7,1 132,5 4,5
2003 21.729 3,4 1411 6,5
2004 23.485 8,1 150,0 6,3
2005 25.174 7,2 160,8 7,2
2006 27.594 9,6 174,6 8,6
2007, 29.249 6,0 190,0 8,8
2008 30.517 4,3 198,1 4,2
2009 29.870 -2,1 194,1 -2,0
2010 33.392 11,8 210,4 8,4
2011 36.122 8,2 230,3 9,4
2012 39.045 8,1 241,9 5,0
Average 6,06 5,48

In Turkey planning and estimation of future electric load demand by using modern statistical
methods started in 1984. World Bank recommended MENR to use the simulation model
MAED (Model for Analysis Energy Demand) which is developed by IAEA (International
Atomic Energy Agency) for predicting the future energy and electricity demand. MAED
makes medium term and long term forecasts by taking economical, social, technological
inputs about the country [5].

MENR has made forecast for peak power demand and energy demand until 2021 according
to two scenarios (high consumption, low consumption). According to the high consumption
scenario, the average demand will increase % 7,5 annually, according to the low demand
scenario average demand will increase %6,5 annually [6]. In Table 5 and Table 6 high and
low demand scenarios are presented.



Table 5. High Demand Scenario Prediction of MENR [6]

Peak Power Demand

Energy Demand

Years
MW Incr (%) GWh Incr (%)
2012 38.000 5,2 244.026 6,0
2013 41.000 7,9 262.010 7.4
2014 43.800 6,8 281.850 7,6
2015 46.800 6,8 303.140 7,6
2016 50.210 7,3 325.920 7,5
2017 53.965 7,5 350.300 7,5
2018 57.980 7,4 376.350 7,4
2019 62.265 7,4 404.160 7,4
2020 66.845 7,4 433.900 7,4
2021 71.985 7,7 467.260 7,7

Table 6. Low Demand Scenario Prediction of MENR [6]

Peak Power Demand

Energy Demand

Years
MW Incr (%) GWh Incr (%)
2012 38.000 5,2 244.026 6,0
2013 40.130 5,6 257.060 5,3
2014 42.360 5,6 273.900 6,6
2015 44,955 6,1 291.790 6,5
2016 47.870 6,5 310.730 6,5
2017 50.965 6,5 330.800 6,5
2018 54.230 6,4 352.010 6,4
2019 57.685 6,4 374.430 6,4
2020 61.340 6,3 398.160 6,3
2021 65.440 6,7 424.780 6,7




According to the demand forecast made by MENR, TEIAS makes generation capacity
projection to guide market participants for installing new generators. TEIAS developed two
scenarios according to rate of progress of constructions of new plants. In Scenario 1,
operation date of the projects whose rate of progress is less than %210 and operation date of
the projects which did not give any information about their progress rate are taken as
uncertain. Operation date of the projects whose rate of progress is more than %70 is taken as
2012. For the projects whose rate of progress is between %35-%70, operation date is
assumed as follows:

o If the capacity of the plant is less than 100MW, operation date is taken as 2013
o If the capacity of the plant is between 100MW-1000MW, operation date is taken as
2014

o |f the capacity of the plant is more than 1000MW, operation date is taken as 2015
For the projects whose rate of progress is between %10-%35 one year is added to the
operation dates above [6].
For the Scenario 2, the same methodology as in the Scenario 1 is used but the limit %10 is
increased to %15, the limit %35 is increased to %40, the limit %70 is increased to %80 [6].
The total production capacity of uncertain projects is divided into five and equally added to
production capacity of final five year period.

In Table 7-10 Turkey’s installed power capacity against peak power demand according to
various scenarios is shown. In Table 11- 14 Turkey’s reliable energy production capacity
against energy demand according to various scenarios is shown.

Table 7. Installed Power Capacity (High Demand-Scenario 1)2 [6]

Year Peak Power Ins_talled Reserve
Demand (MW) | Capacity (MW) (%)
2013 41.000 59.292 44,6
2014 43.800 64.288 46,8
2015 46.800 71.993 53,8
2016 50.210 76.821 53,0
2017 53.965 81.237 50,5
2018 57.980 84.285 45,4
2019 62.265 88.113 41,5
2020 66.845 91.941 37,5
2021 71.985 95.769 33,0

2 MENR’s high demand scenario for power demand and TEIAS’s Scenario 1 for installed capacity



Table 8. Installed Power Capacity (High Demand-Scenario 2)3 [6]

Year Peak Power Ins_talled Reserve
Demand (MW) | Capacity (MW) (%)
2013 41.000 58.436 42,5
2014 43.800 62.516 42,7
2015 46.800 67.307 43,8
2016 50.210 72.686 44,8
2017 53.965 77.971 44,5
2018 57.980 84.002 44,9
2019 62.265 87.924 41,2
2020 66.845 91.847 37,4
2021 71.985 95.769 33,0

Table 9. Installed Power Capacity (Low Demand-Scenario 1)4 [6]

Year Peak Power Ins_talled Reserve
Demand (MW) | Capacity (MW) (%)
2013 40.130 59.292 47,8
2014 42.360 64.288 51,8
2015 44,955 71.993 60,1
2016 47.870 76.821 60,5
2017 50.965 81.237 59,4
2018 54.230 84.285 55,4
2019 57.685 88.113 52,7
2020 61.340 91.941 49,9
2021 65.440 95.769 46,3

3 MENR’s high demand scenario for power demand and TEIAS’s Scenario 2 for installed capacity

4 MENR’s low demand scenario for power demand and TEIAS’s Scenario 1 for installed capacity



Table 10. Installed Power Capacity (Low Demand-Scenario 2)5 [6]

Year Peak Power Ins_talled Reserve
Demand (MW) | Capacity (MW) (%)
2013 40.130 58.436 45,6
2014 42.360 62.516 47,6
2015 44,955 67.307 49,7
2016 47.870 72.686 51,8
2017 50.965 77.971 53
2018 54.230 84.002 54,9
2019 57.685 87.924 52,4
2020 61.340 91.847 49,7
2021 65.440 95.769 46,3

Table 11. Reliable Energy Production Capacity (High Demand-Scenario 1)6 [6]

Year Energy Demand Ins_talled Reserve
(GWh) Capacity (GWh)| (%)
2013 262.010 282.192 7,7
2014 281.850 296.234 51
2015 303.140 325.031 7,2
2016 325.920 349.516 7,2
2017 350.300 364.648 4,1
2018 376.350 383.148 1,8
2019 404.160 403.665 -0,1
2020 433.900 427.942 -1,4
2021 467.260 460.156 -1,5

5 MENR’s low demand scenario for power demand and TEIAS’s Scenario 2 for installed capacity

6 MENR’s high demand scenario for electrical energy demand and TEIAS’s Scenario 1 for reliable

energy production
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Table 12. Reliable Energy Production Capacity (High Demand-Scenario 2)7 [6]

Year Energy Demand Installed Reserve
(GWh) Capacity (GWh)[ (%)
2013 262.010 278.453 6,3
2014 281.850 291.837 3,5
2015 303.140 312.151 3
2016 325.920 331.249 1,6
2017 350.300 349.584 -0,2
2018 376.350 375.271 -0,3
2019 404.160 401.940 -0,5
2020 433.900 426.907 -1,6
2021 467.260 460.156 -1,5

Table 13. Reliable Energy Production Capacity (Low Demand-Scenario 1)8 [6]

Year Energy Demand Ins_talled Reserve
(GWh) Capacity (GWh)| (%)
2013 257.060 282.192 9,8
2014 273.900 296.234 8,2
2015 291.790 325.031 11,4
2016 310.730 349.516 12,5
2017 330.800 364.648 10,2
2018 352.010 383.148 8,8
2019 374.430 403.665 7,8
2020 398.160 427.942 7,5
2021 424.780 460.156 8,3

7 MENR’s high demand scenario for electrical energy demand and TEIAS’s Scenario 2 for reliable

energy production

8 MENR’s low demand scenario for electrical energy demand and TEIAS’s Scenario 1 for reliable

energy production
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Table 14. Reliable Energy Production Capacity (Low Demand-Scenario 2)9

Year Energy Demand Installed Reserve
(GWh) Capacity (GWh)[ (%)
2013 257.060 278.453 8,3
2014 273.900 291.837 6,5
2015 291.790 312.151 7
2016 310.730 331.249 6,6
2017 330.800 349.584 5,7
2018 352.010 375.271 6,6
2019 374.430 401.940 7,3
2020 398.160 426.907 7,2
2021 424.780 460.156 8,3

According to MENR and TEIAS scenarios there will be lack of supply form the point of
reliable energy starting from 2017. Since construction time of plants is between 3-5 years,
from now on precautions should be taken. New generators should start production form 2017

[6].

On the other hand demand forecast of MENR has been criticized because of the fact that the
older estimates are excessively overestimated. Some argue that model which is used by
MENR is not suitable for Turkey or electricity demand may be shown higher than the
nominal values to justify the construction of new natural gas plants [7]. In Table 15
deviations of electrical energy forecasts made by MENR from real electrical energy
consumptions are shown [6].

9 MENR’s low demand scenario for electrical energy demand and TEIAS’s Scenario 2 for reliable

energy production

12



Table 15. Deviations of MENR’s Forecast from Real Energy Consumption (%) [6]

PROJECTION ERRORS (%)

vear 1990 | 1990/2 | 1993 1994 1996 2000
1989 0 0
1990 -0,5 0
1991 12,7 12,7
1992 12,1 12,1
1993 132 13,2 2,3
1994 18 18 33 41
1995 18,4 88 34 2
1996 16,7 6.3 2.1 20,2
1997 143 36 05 2,8 20,2
1998 154 39 1,8 2,5 20,2
1999 21,1 8.4 73 15 44 0
2000 22 8,6 8.6 1,6 47 1,2
2001 32,4 18,8 18,8 11 152 9.4
2002 359 23,1 231 14.4 19,2 14,2
2003 37 25,2 252 15,8 21 17
2004 38,3 275 275 17,3 23.1 20
2005 38,5 28,8 28,8 17,9 241 22,3
2006 374 284 28,4 16,7 233 22,1
2007 36,1 27,7 277 15,2 22 21,6
2008 40,7 32,7 32,7 18,7 26,1 26,6
2009 54.6 46,6 46,6 30,1 38,6 40
2010 53,7 46,3 463 29 37,7 40

From Table 15 it’s seen that critiques are right. Even the forecast made by MENR in 2000
for 2010 is deviated from the real consumption in 2010 by %40. This causes overinvestment
and construction of thermal generators to supply the urgent need of energy in short time.
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Furthermore TEIAS is suggesting constructing of thermal generators more than wind
generator and hydroelectric generators to increase the reliable production. TEIAS asserts that
the capacity required for wind and hydroelectric generators to give the same amount of
reliable energy with the thermal generators is two times higher [6].

In Table 16 world electricity generation by resources is shown [8]. When we compare the
fuel shares of the world average with full shares of Turkey, it’s seen that Turkey’s natural
gas consumption (%43,2 in 2012) is almost two times more than the world average (%21,3).
Turkey does not have natural gas resources and highly dependent on import. Overestimation
on the electricity energy demand increases Turkey’s dependency on energy imports. Turkey
imports %92 of its oil and %98 of its gas, this causes threats against Turkish energy security.
Turkey spent $54 billion for oil and gas imports in 2011 which is %22 of total Turkey’s
import payments [9].

Table 16. World Electricity Generation by Sources [8]

Source Production (%o)
Gas 21,3
Coal 41,0
Nuclear 13,5
Hydro 15,9
Qil 55
Other 2,8

Turkey imports natural gas from five different countries. In 2011 Turkey imported %57 of
total gas from Russia, %18 from Iran, %9 from Algeria and Azerbaijan, %3 from Nigeria.
Local production is only %2 of total consumption in 2011. It’s seen that Turkey is highly
dependent on Russia, who supplies %57 of Turkey’s natural gas. This creates serious
problems for Turkish energy security. Furthermore according to the agreement between
Republic of Turkey and Russian Federation, new nuclear plant will be installed in Turkey
whose project will be owned by the Russian Federation. This project will increase
dependency of Turkey on Russia [9].

Overestimation of gas demands also causes serious problems for Turkey. Turkey’s estimated
gas demand for 2010 was 55 billion cubic meters (bcm), but only 38bcm was consumed.
Because of take or pay contracts, Turkey paid $4.6 billion to Iran, Russia and Azerbaijan
during 2009, 2010 and 2011 [9].

In Turkey electricity price is highly dependent on gas prices. Because of this fact electricity
price increases by rate of %88,8 from 2007 to 2011. In Table 17 the change in the electricity
prices is shown [10]. This table clearly shows the danger of dependency on imported gas. As
long as Turkey does not find new sources for generating electricity, electricity price will
continue to rise up.
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Table 17. Electricity Price [10]

Price (Kr/kwh) Incr (%)
December 2007 15,81 -
January 2008 18,9 19,5
July 2008 22,87 21
October 2008 24,69 79
January 2009 24,93 1
April 2009 24,53 -1,6
October 2009 26,93 9,8
January 2010 27,24 1,1
October 2011 29,85 9,6
Total Increase 88,8

Turkey has significant amount of local energy resources and most of these resources are
renewable energy resources. In Table 18 some of the local energy resources and their
capacities are shown. When we consider that Turkey’s total electrical energy consumption in
2012 was 241,9TWh, it’s seen that Turkey has enough resources to generate her electricity
and most of these resources are renewable [9].

Table 18. Turkey’s Indigenous Resources [9]

Resource Yearly Generation
(TwWh)
Hydro 100
Lignite 116
Wind 120
Geothermal 16
Solar 380
Biogas 3

Moreover Turkey can save a lot of source by increasing efficiency of transmission and
distribution systems and preventing theft. In Figure 4 distribution losses by year in Turkey is
shown. It’s seen that average distribution loss in Turkey is more than %15. Compared to
OECD average (% 7), and world average (%8), in Turkey system losses are extremely high
[11]. In some regions of Turkey (east and south east) the loss rate is higher than %50. Turkey
should urgently solve the theft problem in east and south east regions.
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Figure 4. Distribution Losses in Turkey [11]

In energy sector before taking a decision, the effects of this action in long term should be
considered carefully. Shortcuts to solve a problem in short term can cause serious problems
in long run. Turkish Government in 1994 and 1997 took some decisions to increase the
private sector participation. TEAS signed contracts with private investors on BOT (build
operate transfer) and BO (build operate) plants. These contracts provide take or pay
obligation which is guaranteed by Treasury within a time period from 15 to 30 years [12].
Because of these contracts, the private investors do not have any commercial risk. If the
effectiveness of a generation plant is increased, investors will earn extra money but this will
not provide any benefit to the consumers because of the take of pay contracts in which the
price of the electricity is calculated by a formula. All in all it’s understood that take or pay
contracts have a negative influence on a fair competitive market, and these contracts are the
one of the biggest problems in Turkish Electricity Market.

Moreover political influence on the electricity market until the year 2006 caused the absence
of price signals for the new investments. In an electricity market, price of the electricity
should be determined from aggregating supply demand curve. Point where the supply curve
crosses the demand curve gives the market price. As seen from the Figure 5 as demand
increases, price increases. For demand Curve-2 in the Figure 5, generation becomes scarce
and the price of the electricity increases, this mechanism gives messages for the new
investments.
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Figure 5. Marginal Cost in Electricity Markets [13]

In Turkey until 2006 (balancing market starts to work) all the prices in the system
administratively determined [11]. In Figure 6, TEDAS industry tariff is shown. From the
figure it’s shown that until the year 2008, electricity price was kept constant. Although
natural gas prices increased by almost %60 between June 2004 and August 2006, electricity
retail prices remained constant. In Figure 7, ratio of electricity price to gas price is shown.

Political influence on the electricity prices prevented the role of the price to give signal for
new investments.
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Figure 7. Ratio of TEDAS Retail Prices to Gas Coast [11]

In conclusion for electrical energy system, planning is very important. For energy security of
Turkey and ensure a clean future to the next generation Turkey should make long term plans.
The first step of long term plans is making a demand forecast for the next 10 years.

In this thesis, long term electrical energy demand and peak power demand forecasting until
2023 by using ANN and ARIMA [22] modeling will be done. Their results will be
compared to increase the reliability of the forecast. Then electrical energy production and
peak power production capacities will be investigated. The production capacities will be
compared with the demand forecast, and is there a thread against supply demand balance of
Turkey until 2023 will be understood.
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CHAPTER 2

ARTIFICIAL NEURAL NETWORK METHOD

2.1  Artificial Neural Network

Acrtificial Neural Network is mathematical or computational model which is designed to
simulate the operation of human brain. Artificial Neural Network consists of artificial
neurons; these neurons are connected to each other in different forms. Artificial Neural
Network (ANN) has the ability of learning, it learns from examples as human brain. ANN
can solve the problems which require the ability of thinking and making observations.

Learning process of ANN is similar to learning process of a human brain. In biological
systems, learning takes place by adjusting of the synaptic connections that exist between the
neurons. Similarly ANN adjusts the connecting weights in the learning process.

2.2 Brief History of Artificial Neural Network

McCulloch (neurobiologist) and Pitts (mathematician) developed an elementary
mathematical model of a neuron in 1943. They found that a neuron has a threshold level and
once that level is reached the neuron fires [15].

In 1949 Dr. Hebb published a book and he developed the first learning rule which is called
Hebb’s rule [14].

In 1958, Rosenblatt developed a model called perceptron. Perceptron is one layer artificial
neural network. In the learning process of perceptron, weight adjustment method is used
which is more effective than Hebb’s learning rule.

In 1969 Minsky and Paper wrote a book and showed that perceptron has limitations. It can
only solve problems which are linearly separable. They showed that perceptron cannot solve
XOR problem which is not linearly separable.
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Studies on neural network reduced because of limitations of perceptron. In 1986 Rumelhart
and McClelland found back propagation algorithm for multilayer networks. It was found that
multilayer networks can solve XOR problem and the other problems which are not linearly
separable.

2.3 Properties of ANN

ANN has a lot of advantages on traditional methods. Because of these advantages ANN is
used in many applications such as finance, engineering, medicine... Some of the advantages
of ANN can be listed as below [16]:

¢ Nonlinearity: Most of the problems in real life are nonlinear. ANN has the ability of
solving non linear problems. ANN is composed of non linear neurons.
Interconnections of non linear neurons form Neural Network which is also non
linear.

e Parallel Structure: Traditional systems use sequential information processing.
Because of sequential processing, if one of the processing units is slow, this slows
down the all process. ANN uses parallel processing therefore speed of one
processing unit does not affect the speed of overall system very much.

e Learning: Learning process of ANN is similar to learning process of human brain.
ANN learns from the examples. An example set of data is applied to ANN and ANN
produces an output. This output is compared with target output and according to the
error between output and target; the weights of synaptic connections are adjusted.

o Generalization: Once the ANN is trained with example data, it can make
generalization and give correct solutions for the new data. By the help of this
property ANN can be used in forecasting, signal processing and pattern recognition
applications.

e Fault Tolerance: Traditional systems use sequential processing. If one of the units
in the sequential system fails, this causes failure of the whole system. On the other
hand ANN is composed of parallel distributed neurons. Even if the some neurons
fail, this situation does not cause the failure of the whole system. Moreover ANN
can work with noisy data. Effect of noisy data is distributed on the overall network
and effect of the noise at the output is reduced.

e VLSI Implementability: Parallel structure of ANN can be realized with VLSI
chips. By the help of this property, ANN can process data very fast and work in real
time data processing applications.
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Besides the advantages of ANN there are some disadvantages of using ANN. Some of these
advantages are listed below:

¢ Finding the best structure of the network for solving a problem is made by try and
error process. There is not exact method for choosing the best network structure.

e There is no guarantee for an optimum solution. ANN only finds a solution with an
error rate lower than a defined limit.

e ANN only works with numerical data; the non-numeric data should be turned into
numeric data.

e The behavior of the ANN cannot be explained. Some researchers see ANN as a
black box [17].

2.4 Application Areas of ANN

ANN has a lot of application areas. Some of these areas can be listed as follows [18]:

e Pattern classification

e Clustering , categorization
e Function approximation

e Prediction, forecasting

e Optimization

e Control

o Signal filtering

¢ Non linear system modeling

2.5 Artificial Neuron Model

Artificial neuron is an information processing unit which is the fundamental part of a neural
network. In Figure 8 the model of an artificial neuron is shown. An artificial neuron consists
of five fundamental elements.
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Figure 8. Model of an Artificial Neuron

Inputs: X;, X5, X, ..., Xy, are the inputs to the neuron from outside world. X, is the
bias signal which is equal to 1.

Synaptic Weights: Input signals are multiplied with synaptic weights. The synaptic
weight between X, and kg, heuron is shown as wyg, between X; and kg, neuron as wyg,
and between X, and kg, neuron as Wy, by is the synaptic weight of the bias signal.
Adder: All inputs are multiplied by their synaptic weights and summed up as shown
below:

m
V, = Z;wijj +b, N
J:

Activation Function: Activation function (F) processes the output of adder (vy) and
produces output of the artificial neuron (y,) as shown below:

yk - F(Vk) (Eq. 2)

Output: Output of the artificial neuron is determined by activation function. Output
signal is send to the outside world or can be used as an input signal for another
artificial neuron.
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2.6 Types of Activation Function

There are different types of activation function which is used in artificial neurons as a
processing unit. Activation function is selected according to the problem and structure of the
artificial network. Some of the most common activation functions can be listed as follows
[19]:

e Linear Function: Linear activation function is generally used in the output layers of
the multilayer neural networks. Mathematical formula and the graph of linear
activation function is as follows:

F(X) =X (Eq. 3)

F(x)
o

-5 -4 -3 -2 -1 0 1 2 3 4 5
X

Figure 9. Linear Activation Function

23



Threshold Function: Threshold activation function is generally used in single layer
artificial neural networks. Mathematical formula and graph of threshold activation
function is shown below:

1 x>0
F=10 x<0 (Eq. 4

2
15
1
0.5
X 0
-0.5
-1
-1.5

'2_5 4 3 2 1 0 1 2 3 4 5

Figure 10. Threshold Activation Function

Sigmoid Function: This function is generally used in hidden layers of the multilayer
neural networks. It gives output between 0 and 1. Mathematical formula and graph
of sigmoid activation function is shown below:

1

F(x) = Trer (€.5)
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Figure 11. Sigmoid Activation Function

Hyperbolic Tangent Sigmoid Function: This function is similar to sigmoid
function. The only difference is that, it gives output value between -1 and 1.
Mathematical formula and graph of this function is shown below:

e —e™*
F(X)=——
ex n e—x (Eq. 6)
1.5
1 SR
/|
§ 0

-0.5 /

-1.5
-6

-4 -2 0 2 4 6
X

Figure 12. Hyperbolic Tangent Sigmoid Activation Function
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2.7  Learning of a Neural Network

In a neural network the output of the neural network is a function of synaptic weights (W)
and input signals (x). We can express output of the neural network (y) as in Equation 7:

y=FW,X) (Eq.7)

Learning of a neural network is a systematic process of changing synaptic weights (W) so
that neural network can perform a given task as pattern recognition, forecasting,
classification, etc...

In a learning process, the input signals which will be used in training the network are called
training set (Str). Str= {X'X°x%,....x"} are the inputs which will be used in the learning
process of the neural network. In the beginning of the learning process, the synaptic weights
are assigned randomly. If W(1) is the initial weight, the output signal for x* will be as in
Equation 8, then based on a learning criterion synaptic weights will be updated as in
Equation 9. AW term in the Equation 9 is called learning rule. Then x” is applied to the
network and y(2) is calculated as shown in Equation 10. This procedure is continues until all
training set examples are applied to the network. This is called an epoch in learning. At the
end of the epoch (Equation 11) we will obtain synaptic coefficients W(N). If W(N) does not
satisfy performance criteria, another epoch will be started and synaptic coefficients will be
updated again.

y(@) = FW(2),x") (Eq. 9
W(2) =W(@)+AW (1) €09

y(2) = F(W(2),x°) (Eq. 10

y(N)=FW(N),x") (Eq. 1)

There are there fundamental learning methods in artificial neural network. They are
supervised learning, unsupervised learning and reinforced learning methods.
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2.7.1 Supervised Learning Rule

In this learning method, correct outputs are known (target outputs). Outputs of the neural
network and target outputs are compared and error signal is generated. Synaptic weights are
updated to minimize the error term. This process continues until error is reduced to an
acceptable value. Other name of this learning method is learning with teacher. In Figure 13,
supervised learning method is shown. Output of the network (O) is compared to the target
output (t) and weights (W) are updated according to the error between output and target.

X
e

Network Input

Network output

Network i
Learning
Algorithm h
Learning
Signal

Figure 13. Supervised Learning Rule
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2.7.2 Unsupervised Learning Rule

In this learning rule target output does not exist. Weights are updated in response to the input
signals. Network learns from clustering input patterns. In Figure 14 the unsupervised
learning rule is shown.

Network output

Network Input

Figure 14. Unsupervised Learning Rule

2.7.3 Reinforced Learning Rule

In this learning method a teacher exist but teacher only gives information about the
correctness of the calculated output. Correct answers are rewarded and the incorrect answers
are punished.

2.8  Neural Network Architectures

There are three fundamental network architectures: Single layer feedforward, multilayer
feedforward and recurrent networks.
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2.8.1 Single Layer Feedforward Networks

In single layer feedforward network input signals are directly connected to the output signals
via synaptic weights as shown in the Figure 15. Data flows from input to the output. In this
type of network there is only input and output layer. Since calculations are made only at the
output layer, this type of network is called single layer network.

Input Layer Output Layer

X1

X2

X3

X4

Figure 15. Single Layer Feedforward Network
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2.8.2 Multi Layer Feedforward Networks

In multi layer neural networks there are one or more hidden layers between input and output
layers. Hidden layer does intermediate computation before directing input signals to the
output layer. Structure of multi layer feedforward networks is shown in Figure 16.

Hidden Layer

Input Layer
PLRay Output Layer

Figure 16. Multi Layer Feedforward Network
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2.8.3 Recurrent Networks

Recurrent networks have at least one feedback loop. Output of the network can be used as
input in this type of network. Structure of recurrent networks is shown in Figure 17.

Input Layer Output Layer

X4 Y,

X2

A

Figure 17. Recurrent Networks

2.9 Back Propagation Algorithm

Multi layered feedforward neural networks use supervised learning rule. In this type of
learning correct outputs are known. For learning process of multilayered neural networks,
back propagation algorithm is used. In back propagation algorithm there are two passes of
calculation: forward pass and backward pass. In forward pass an input signal from example
set is applied to the network and the output of network is calculated. In backward pass the
synaptic weights are updated according to the error term.
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Assume that we have a train set Stg= {x*x%...,x" } and we have target outputs {t't* ... t"}.
These are both vectors. Assume that at the output layer we have R neurons. In backward pass
firstly the synaptic weights between output layer and hidden layer are updated then the
weights between hidden layer and input layer are updated. In Figure 18 the jy, output neuron
and the connections between the jy, output neuron and hidden layer neurons are shown.

ty(n)
i) ex(n)
Outputs of Hidden Layer Output Neuron 1
¥o=1
ti(n
yi(n) € ()
yi(n)
yi(n) 0 g(n)
Output Neuron j
Yim(N) tr(n)
yr(n)
er(n)
Output Neuron R

Figure 18. Connections Between ji, Output Neuron and Hidden Layer Neurons
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For the ji output neuron, error term can be calculated as in Equation 12. Error energy can be
calculated as in Equation 13. To find Aw;i(n), we need to calculate Equation 14 where “7]” is
the learning rate which is a small number [20].

ej(n):tj(n)_yj(n) (Eq. 12)
JORRAD 19
oE(n)
Aw;;(n) = _nw (Eq. 14)

To calculate Equation 14, chain rule should be applied as Equation 15.Where v;(n) and y;(n)
are shown in Equation 16 and Equation 17 respectively.

oE(n) _ oE(n) _éej (n) ' ayj(n). ov, (n)
ow;; (n) B oe;(n) oy;(n) ov;(n) ow;(n) (Eq. 15)

0 = > w, )y, () -

y;(n)=T(v;(n)) (Eq. 17)
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By using Equation 12, Equation 13, Equation 16 and Equation 17; Equation 15 can be
calculated as follows:

oE(n)

oe;(n) =& (Eq. 18)
o) _

ay;(n) (Eq. 19)
oy;(n) _,

v (n) P, (m) (Eq. 20)
ov. (n)

M:i (n) =% (n) (Eq. 21)
OF |

8Wji((nr3) =—¢;(n)- £'(v;(n))-y;(n) (Eq. 22)

We can define local gradient as in Equation 23 and express Aw;i(n) in Equation 24.

5,1 =51 0% =, () 1 v, () €0
Aw;, (n) = 77'5,‘ (n)-y,(n) (Eq. 24)

For calculating the Awj; term for the connections between the hidden layer and input layer
we will use similar approach. In Figure 19 connections of js hidden layer neuron is shown.
We need to calculate Awj for the ju hidden layer neuron and iy input layer neuron.
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Calculations start with calculating ;(n) as shown in Equation 25. By using chain rule on
Equation 13, Equation 26 can be calculated.

ti(n)
vi(n) W L e,n)
®+ fi)
Wju{n)zbj{n) Hidden Layer Neuron 1 Cutput Neuron 1
’ wi;(n)
Xi(n) t(n)
, ex(n)
X{(n) Y Wi 5 }—»—Vk{n) i) ) @,
LT Quiput Neuron k
Wr;(1) .
t(n)
X,(n) = yr(n)
Hidlen Layer Neuron m @+ ff)
utput Neuron R
= er(n)
Figure 19. Connections of i Hidden Layer Neuron
oE(n) oE(n) ..
Ss.(n)=- =— -f (v (n)) Eq. 25
J an (n) ayj (n) J ] ( q )
OE(n R oe (n) ov, (n
( ):Zek(n)' k( ) k( ) (Eq.26)
ay;(n) & v, (n) oy;(n)

By calculating partial derivatives in Equation 26, Equation 27 can be calculated. Equation 27
can be simplified as in Equation 28. Now Equation 25 can be written as in Equation 29.
Awji(n) term for the connections between hidden layer and input layer can be calculated as in
Equation 30.
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2:,:_] ((r;])) = _g g (n)- £ (v, (n))-w,(n) (Eq. 27)
oE R

Y ,((:1)) =2 5w, ) (Eq. 28)
6;(n) = fJ'(Vj(n))'Z@(n)'ij (n) (Eq. 29)
Aw; (n) =n-6;(n)-x(n) (Eq. 30)

We can apply the Equation 24 for updating the weights between output layer and hidden
layer; Equation 30 for updating the weights between hidden layer and input layer.
Sometimes an additional term is added to prevent the back propagation algorithm from
stucking at local minima as shown in Equation 31. The “a” term in Equation 31 is called
momentum constant. Its value should be between zero and one.

Aw;;(n) =a-Aw;(n-1)+7-5;(n)-y;(n) (Eq. 31)
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CHAPTER 3

TIME SERIES METHOD

3.1 Time Series

A time series is a realization of a certain stochastic process. Data is usually collected at
regular intervals. Data is set of observations and the observations are depended to each other.
The observed data in the past can be used to forecast the future value of the data. In time
series data can contain the following elements [22]:

e Trend : Long term movements in the mean

e Seasonal Effects: Monthly or seasonal fluctuations
e Cycles: Fluctuations period longer than one year

e Residuals: Random fluctuations
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Figure 20. Trend in Time Series Data
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Figure 22 Cycles in Time Series Data
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Figure 23 Residual in Time Series Data

3.1.1 Stationary Process

In time series, it is very important if the data is stationary or non stationary. Most of the
analysis depends on the assumption that the process is stationary. In time series analysis
usually the weak stationary term is used which is defined as follows:

Let { X, } be a series with E( X*) < c. Mean (,(t)) and covariance (,(r,s)) of { X, }is
defined as in Equation 32 and Equation 33 respectively [22]:

(1) =E(X,) (Eq. 32)

7:(r,8) =Cov(X,, X,) = E[(X, =, (M)XK~ (D] (€a.33)
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{ X, }is (weakly) stationary if:

e 4 (t) isindependent of t
e 7, (t+h,t)is independent of t for each h

For a stationary time series { X, } autocovariance function at lag h (y,(h)) and

autocorrelation function at lag h ( p, (h)) can be defined as in Equation 34 and Equation 35
respectively:

7,(h) =Cov(X,,,, X)) (Eq. 34)

X

p.(h) = % — Cor(X, . X,) a5

x

In nature, most of the processes are non stationary. Observed data in these processes may
contain trend, seasonal effects or cycles. In time series analyses methods, the first step is the
removal of the trends, seasonal effects and cycles from the data, so the non stationary data is
turned into a stationary data. Removing of the trends, seasonal effects and cycles is done by
differencing the data.

Some of the non stationary data has a linearly increasing or decreasing trend as in the Figure
24. In this case trend can be eliminated by applying first order difference to the data as in the

Equation 36. «V” operator is the difference operator and “B” is the backshift operator. As
shown in the Figure 24 and Figure 25, X, is non stationary but VX, is stationary.

VX, =X, - X, =@@-B)X, (Eq. 36)

40



6010

6000 4

5990 ®

5980 l}///’

5970

5960 >

® e
590 ® ® ® Time Series Data

PS Trend

Data

5940

5930
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000

Year

Figure 24. Time Series Data with First Order Trend

10

~

al
o

w

[EN

® First Order Difference
— Average

First Order Difference of the Data
AN

5
1981 1985 1990 1995 2000
Year

Figure 25. Elimination of First Order Trend

41



In some applications, observed data can have a second order trend as in the Figure 26. In this
case second order difference should be applied to the data as shown in the Equation 37.
Generalized difference equation with order “d” is shown in Equation 38. Second order
difference of the data is stationary as shown in Figure 27.

VX, = (1-B)(1-B)X, = (1- 2B+ B?)X,

2y _ (Eq. 37)
VX =X, =2X  + X,
ViX, =(1-B)'X
t t (Eq. 38)
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Figure 26. Time Series Data with Second Order Trend
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3.2 Auto Regressive Process (AR)

Auto regressive process uses the past observation values to make forecasting. This process
can only be used for stationary time series. The auto regressive process of order “p” is
shown as AR(p). The formulation of AR(p) process is shown in Equation 39. In Equation 39

“¢.” is the parameter or AR(p) process and “¢,” is error term which is white noise with zero

mean and variance “c”,

p
Xt = Z¢rxt—r + & (Eq. 39)
r=1

AR(1) process is defined as in Equation 40.

X =g X te (Eq. 40)
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3.3 Moving Average Process (MA)

Moving average process (MA) uses the error term and its past values to make forecasting.
This process can only be used for stationary time series. Moving average process of order
“q” is shown as MA(qg). The formulation of MA(qQ) process is shown in Equation 41. In

Equation 41 “6,” is the parameter of MA(q) process and “¢,” is error term which is white

noise with zero mean and variance “ &>

X, =Y 0., (Eq. 41)

3.4 Auto Regressive Moving Average Process (ARMA)

Auto Regressive Moving Average Process (ARMA) is combination of AR and MA
processes. It uses the past observation values and error values. This process can only be used
for stationary time series. The formulation of ARMA(p,q) process is shown in Equation 42.

Xt - Z¢r Xt—r = Zesgt—s (Eq. 42)

3.5 Auto Regressive Integrated Moving Average (ARIMA)

In nature most of the processes are non stationary. In non stationary processes, to make
forecasting firstly the processes should be turned into stationary. This is done by

differencing. In ARIMA(p,d,q) process the “d” is the order of difference. Assume that Y, is a

non stationary process, X, is defined as in Equation 43 and Equation 44.

X, =V, (Eq. 43)
P q

xt - Z¢r Xt—r = Z esgt—s (Eq. 44)
r=1 s=0
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CHAPTER 4

CASE STUDIES

In this part, Turkey’s total electrical energy demand and peak electric power demand from
2013 to 2023 will be forecasted by using two different methods (ANN and ARIMA). Before
making forecast some points on long term forecast should be noted [23]:

e Long term forecast is always inaccurate

e Peak demand is dependent on temperature but it’s not possible to use weather
forecast in long term forecasting because forecasted period is too long.

e Some of the necessary economical data for the long term forecasting does not exist.

In this part results of two different methods will be compared to increase the reliability of the
forecast.

4.1  Electrical Energy Demand Forecasting Using ANN

In long term electrical load forecasting economical, social and demographical factors
determine the growth of the demand. In this part effects of Gross Domestic Product (GDP),
Index of Industrial Production (11P) and population will be examined. Then a neural network
whose inputs are GDP, IIP and population and whose output is electrical energy demand will
be formed. Firstly the network will be trained and tested with the data from 1992-2011 then,
forecasting will be made until 2023. GDP is the market value of all officially recognized
final goods and services produced within a country in a given period [24]. IIP is an abstract
number, the magnitude of which represents the status of production in the industrial
sector for a given period of time as compared to a reference period of time [24]. In Table 19
the development of 1IP and GDP from 1992 to 2011 is shown [25].
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Table 19. Development of 1IP and GDP [25]

GDP GDP

vear |\ iion | "7 | Y% {(million Ty P
1992 51554 56,1 2002 725200 795
1993 56009 60,7 2003 76.338] 86,5
1994 52847 569 2004 83.486) 950
1995 57472 64,0 2005 90500  100,0
1996 61865 69,0 2006 96.738]  107,3
1997 67465 769 2007 101255 1148
1998 70203 77,9 2008  101.922] 11472
1999 67841 750 2009 97.003 1029
2000 72.436) 795 2010]  105.886] 1164
2001 68300 726 2011 114874 1268

In Figure 28 and Figure 29 the developments of GDP and IIP are shown respectively. To
make forecast of the future values of electrical energy demand, forecasted values of GDP
and IIP are needed. They are forecasted by using curve fitting tool in MATLAB.
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Figure 28. Development of GDP (Million TL)
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Figure 29. Development of 1P
Table 20 Future Development of GDP and IIP
GDP GDP
Year Ioviiontyy| " | Y8 \mition Ty P

2013 122.403 133,79 2019 154.744) 166,61
2014 127.412 138,93 2020 160.668| 172,54
2015 132.572 144,20 2021 166.746 178,61
2016 137.886 149,60 2022 172.976) 184,82
2017 143.353 155,13 2023 179.359] 191,15
2018 148.972 160,80

In Table 21 development of Turkey’s population is shown. The population foracast is taken
from TUIK [25].
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Table 21. Population Projection of Turkey [25]

Year Population(000) Year Population(000)
1992 56.986 2008 71.095
1993 57.913 2009 72.050
1994 58.837 2010 73.003
1995 59.756 2011 73.950
1996 60.671 2012 74.885
1997 61.582 2013 75.811
1998 62.464 2014 76.707
1999 63.364 2015 77.601
2000 64.252 2016 78.478
2001 65.133 2017 79.337
2002 66.008 2018 80.173
2003 66.873 2019 80.983
2004 67.723 2020 81.778
2005 68.566 2021 82.558
2006 69.395 2022 83.328
2007 70.215 2023 84.053

In Figure 30, relation between electrical energy demand and GDP is shown. As seen from
the figure there is a linear relation between electrical energy demand and GDP.

In Figure 31, relation between electrical energy demand and IIP is shown. As seen from the
figure there is a linear relation between electrical energy demand and IIP.
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In Figure 32, relation between electrical energy demand and population is shown. As seen
from the figure there is a second order relation between electrical energy demand and
population.
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Figure 32. Electrical Energy Demand vs Population

For forecasting the electrical energy demand between 2013 and 2023 a neural network with
three input layers, one hidden layer and one output layer is chosen. Data between 1992 and
2011 is used to train, validate and test the network. %70 part of the data is used in the
training, % 15 parts of the data is used in the validation and the remaining %15 part of the
data is used in the test process. Training result of the network is shown in the Figure 33. As
shown in the figure the R value is close to 1 which is a proof of good match.
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Figure 33. Neural Network Training Result

For testing the performance of the network a term which is called mean absolute percentage
error (MAPE) can be defined as shown in the Equation 45, where € is the error, t, is the

target output. The MAPE value for this neural network is %3,65 which is a quite good value.
In testing process the output of the network and target outputs are shown in the Table 22.

N
MAPE (%) = %Z f_ (Eq. 45)
i=1 Y
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Table 22. Test Results of the Network

Year 1995 2001 2008
Target (TWh) 85,5 126,9 198,0
Output (TWh)| 87,581 119,293 192,990
Error (TWh) -2,081 7,607 5,010
MAPE 3,65%

After testing the network, the network can be used for forecasting the future values of the
electrical energy demand. The forecast results are shown in the Table 23. The development
of the electrical energy is shown in the Figure 34.

Table 23. Electrical Energy Demand Forecast (ANN)

Electrical Ener Electrical Ener

Year Demand (GWP?)y Year Demand (Gwr?)y
2013 255.724 2019 366.571
2014 272.191 2020 387.579
2015 289.567 2021 409.278
2016 307.727 2022 431.681
2017 326.657 2023 454.336
2018 346.291

52



€s

Electrical Energy Demand (TVvh)

500

ATS

450
425

400
375

3350
325

300
275

250

225

200

175

150

125
100

75
50

—— Electrical Energy Demand (1980-2012)
Demand Forecast (2013-2023)

25

‘109 80

1985

19890 19485 2000 2005
Year

Figure 34. Electrical Energy Demand (ANN)

2010

2015

2020 2023



4.2 Peak Power Demand Forecasting by Using ANN

Peak power demand can also be forecasted with the same methodology as in the previous
part. In Figure 35, Figure 36, Figure 37 the relationships between peak power demand and
GDP, peak power demand and IIP, peak power demand and population are shown
respectively.
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Figure 35. Peak Power Demand vs GDP
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For forecasting the peak power demand between 2013 and 2023 a neural network with three
input layers, one hidden layer and one output layer is chosen. Data between 1992 and 2011 is
used to train, validate and test the network. %70 part of the data used in the training, % 15
parts of the data is used in the validation and the remaining %15 part of the data is used in
the test process. Training result of the network is shown in the Figure 38. As shown in the
figure the R value is close to 1 which is a proof of good match.
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Figure 38. Neural Network Training Result
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In the Table 24 the target outputs and generated outputs during test process are shown.
MAPE of test procedure is %3,53. This shows that the model is successful in peak power
forecasting.

Table 24. Test Results of the Network

Year 1995 2001 2008
Target (MW) 14.165 19.612] 30.517
Output (MW) 14.083  17.836 30.224
Error (MW) 82 1.776 293
MAPE 3,53%

After testing network, the network can be used for forecasting the future values of the peak
power demand. Forecast results are shown in the Table 25. Development of the peak power
demand is shown in the Figure 39.

Table 25. Peak Power Demand Forecast (ANN)

Year Peak Power Year Peak Power

Demand (MW) Demand(MW)
2013 41.384 2019 58.642
2014 43.871 2020 62.203
2015 46.459 2021 65.955
2016 49.273 2022 69.947
2017 52.105 2023 74.138
2018 55.396
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4.3  Electrical Energy Demand Forecasting Using ARIMA Modeling

In this part electrical energy demand between 2013 and 2023 will be forecasted using
stochastic ARIMA modeling. Past values of electrical energy demand between 1980 and
2006 will be used in creating a model. Data between 2007 and 2012 will be used in testing
the model. If test results are successful, the model will be used in forecasting electrical
energy demand between 2013 and 2023.

To start with data should be turned into stationary process. If trend is first order, first order
difference is enough. If there is a second order trend, data should be differenced two times.
In the Figure 40, development of electrical energy demand from 1980 to 2012 is shown. As
shown in the figure trend is second order, so the data should be differenced two times. In
ARIMA (p,d,q) model d is the order of difference. Our model will be ARIMA(p,2,q).

The first and second order difference of electrical energy demand (VE, and V°E, ) are shown
in the Figure 41 and Figure 42 respectively.
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Autocorrelation and partial autocorrelation correlogram of the VE, up to 20 lags are shown
in Figure 43 and Figure 44 respectively.
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Figure 44. Partial Autocorrelation Correlogram of V*E,
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From partial autocorrelation correlogram it’s seen that only lag one term has statistical
meaning. So ARIMA(1,2,0) model can give good results in our case. But to compare results
of different models, both ARIMA (1,2,0) and ARIMA(2,2,0) models are formed. Test results
of ARIMA(1,2,0) and ARIMA(2,2,0) will be compared and the better one will be used in the
forecasting application. Equations of ARIMA(1,2,0) process as follows:

Xt = VZEt = Et - 2Et—1 + Et—2 (Eq. 46)
A+¢4B)X, =¢ +(1+¢)x0,4840 (Eq. 47)

ét =(2- ¢1) B+ (2¢1 -1) E..-¢ Et—3 +(1+ ¢1) x0,4840 (Eq. 48)

Equation 48 gives expected value of the electrical energy demand. “¢ > value can be

calculated by using “armax” function in MATLAB. “¢” value is found as 0,4803 and
expected value of electrical energy is formulized as in Equation 49.

E, =1,5197E,_, —0,0394E, , —0,4803E, ,+0,2515 (gq 49)

Model is tested for the electrical energy demand data between 2007 and 2012. In Table 26,
observed electrical energy demands and forecasted values are shown. MAPE value for
ARIMA(1,2,0) model %6,647.

Table 26. Test Results of the ARIMA(1,2,0) Model

Year 2007 2008 2009 2010 2011 2012
Target(TWh) 190 198 194,1 210,4 230,3 2419
Forecast (TWh)| 187,675 201,815 216,160, 231,123 246,506 262,404
Error (TWh) 2,324  -3,815 -22,060 -20,723| -16,206/ -20,504
MAPE % 6,647
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Equations of ARIMA(2,2,0) process as follows:

X,=V°E,=E, -2E_, +E_ (Eq. 50)
(1+¢1B+¢2Bz)xt =& +(1+4,+4,)x0,4840 (Eq. 51)

ét =(2-¢)E,+(24,-4,-1E ,+(24,-4) E-gE .+ (L+¢ +4,)x0,4840 (Eg. 52)

Equation 52 gives the expected value of the electrical energy demand by using
ARIMA(2,2,0) model. “¢ is found as 0,5593 and “¢,” is found as 0,1584. Expected value

of electrical energy demand can be written as in Equation 53.

E, =1,4407E,_, —0,0398E,_, —0,2425E, , ~0,1584E,_, +0,8314  (gq 53)

Model is tested for the electrical energy demand data between 2007 and 2012. In Table 27,
observed electrical energy demands and forecasted values are shown. MAPE value for
ARIMA(2,2,0) model is %6,069. This result is better than the results of ARIMA(1,2,0)
model, so ARIMA(2,2,0) model will be used in forecasting of electrical energy demand.

Table 27. Test Results of the ARIMA(2,2,0) Model

Year 2007 2008 2009 2010 2011 2012
Target(TWh) 190 198 1941 210,4 230,3 2419
Forecast(TWh) | 187,236 200,880, 214,976 229,491 244,531 260,042
Error (TWh) 2,763 -2,880 -20,876| -19,091| -14,231] -18,142
MAPE % 6,069

In Table 28 electrical energy demand forecast by using ARIMA(2,2,0) model is shown. The
development of electrical energy demand is shown in Figure 45.
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Table 28. Electrical Energy Demand Forecast (ARIMA(2,2,0))

Electrical Ener Electrical Ener

Year Demand (GWP?)y Year Demand (GWP?)y
2013 258.403 2019 361.249
2014 274.310 2020 380.101
2015 290.605 2021 399.441
2016 307.609 2022 419.264
2017, 324.987 2023 439.571
2018 342.874
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4.4  Peak Power Demand Forecasting Using ARIMA Modeling

In this part peak power demand between 2013 and 2023 will be forecasted using stochastic
ARIMA modeling. Past values of peak power demand between 1980 and 2006 will be used
in creating a model. Data between 2007 and 2012 will be used in testing the model. If test
results are successful the model will be used in forecasting the peak power demand between
2013 and 2023.

To start with data should be turned into stationary process. If trend is first order, first order
difference is enough. If trend is second order, data should be differenced two times. In
Figure 46, development of peak power demand from 1980 to 2012 is shown. As shown in
the figure, trend is second order, so the data should be differenced two times. In ARIMA
(p,d,q) model d is the order of difference. Our model will be ARIMA(p,2,q).

The first and second order difference of the peak power demand (VP and V2P ) are shown
in the Figure 47 and Figure 48 respectively.
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Figure 46. Peak Power Demand (1980-2011)

66



First Order Difference of Peak Power Demand

Second Order Difference of Peak Power Demand

4000

3500
3000 °
[}
2500 °
2000
° ° 0/./
1500 ® =
° [ ] [ ] °
1000
® | o ° % ® °
[ ]
500
%. . ® First Order Difference
0 [l —— Linear Fit
-500
[ ]
-1000
1980 1985 1990 1995 2000 2005 2010 2015
Year
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Figure 48. Second Order Difference of Peak Power Demand
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Autocorrelation and partial autocorrelation correlogram of the VP up to 20 lags are shown
in Figure 49 and Figure 50 respectively.
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Figure 49. Autocorrelation Correlogram of VZP
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From partial autocorrelation correlogram it’s seen that only lag one term has statistical
meaning. So ARIMA(1,2,0) model can give good results in our case. But to compare the
results of ARIMA (1,2,0) and ARIMA(2,2,0), both of the models are formed. Results of
ARIMA(1,2,0) and ARIMA(2,2,0) will be compared and the better one will be used in the
forecasting application.

Equations of ARIMA(1,2,0) process as follows:
P =(2-¢)R.+(24 )P, ~ 4P, +(1+4)x6323 (Ea.54)

Equation 54 gives the expected value of the peak power demand. ¢ value can be calculated

using “armax” function in MATLAB. ¢, value is found as 0,624 and expected value of peak
demand is formulized as in Equation 55.

P =1,376P_ +0,248P_, —0,624P_, +102,812 (Eq. 55)

The model is tested for the peak power demand data between 2007 and 2011. In Table 29,
observed peak power demands and forecasted values are shown. MAPE value for
ARIMA(1,2,0) model %7,889.

Table 29. Test Results of the ARIMA(1,2,0) Model

Year 2007 2008 2009 2010 2011 2012
Target (MW) 29.249| 30.517] 29.870] 33.392] 36.122] 39.045
Forecast (MW)| 29.661 32.050 34.341 36.796] 39.252] 41.810
Error (MW) -412|  -1.533] -4.471 -3.404) -3.130 -2.765
MAPE %7,889

Equations of ARIMA(2,2,0) process as follows:

FA)t = (2_¢1)Pt—1 + (2¢1 -9, _1)Pt—2 + (2¢2 _¢1)Pt—3 ~$R .+ (1+¢1 +¢2) x63,23 (Eg. 56)
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Equation 56 gives the expected value of the peak power demand by using ARIMA(2,2,0)
model. “¢,” is found as 0,6165 and “¢,” is found as 0,01012. Expected value of peak
demand can be written as in Equation 57.

P =1,3835P_, +0,22288P_, —0,59626P_, —0,01012P_, +102,85 (gq. 57)

Model is tested for the electrical energy demand data between 2007 and 2011. In Table 30,
observed peak power demands and forecasted values are shown. MAPE value for
ARIMA(2,2,0) model % 7,8996. This result is worse than the result of ARIMA(1,2,0)
model, so ARIMA(1,2,0) model will be used in forecasting of electrical energy demand.

Table 30. Test Results of the ARIMA(2,2,0) Model

Year 2007 2008 2009 2010 2011 2012
Target (MW) 29.249) 30.517] 29.870, 33.392 36.122] 39.045
Forecast (MW) 29.667| 32.049] 34.347, 36.797] 39.257|] 41.811
Error (MW) -418|  -1.532| -4.477  -3.405  -3.135| -2.766
MAPE % 7,8996

In Table 31 peak demand forecast by using ARIMA(1,2,0) model is shown. Development of
peak power demand is shown in Figure 51.

Table 31. Peak Power Forecast with ARIMA(1,2,0)

Year Peak Power Year Peak Power

Demand (MW) Demand (MW)
2013 41.950 2019 60.908
2014 44.969 2020 64.288
2015 48.020 2021 67.729
2016 51.154 2022 71.235
2017, 54.338 2023 74.803
2018 57.594
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4.5 Comparison of the Results

In this part forecasting results of ANN, ARIMA modeling and MENR will be compared. In
Table 32 and Figure 52 electrical energy demand forecasting results of ANN, ARIMA
modeling and MENR are shown:

Table 32. Electrical Energy Demand Forecast (ANN, ARIMA and MENR)

Electrical Energy Demand (GWh)

YEAR MENR MENR
ANN ARIMA Low High
Demand | Demand

2013 255.724 258.403 257.060 262.010
2014 272.191 274.310 273.900 281.850
2015 289.567 290.605 291.790 303.140
2016 307.727 307.609 310.730]  325.920
2017, 326.657 324.987 330.800] 350.300
2018 346.291 342.874 352.010f 376.350
2019 366.571 361.249 374430 404.160
2020 387.579 380.101 398.160] 433.900
2021 409.278 399.441 424.780] 467.260
2022 431.681 419.264 452.390 502.304
2023 454.336 439.571 481.796| 539.977
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From Table 32 and Figure 52 it’s seen that results of ANN and ARIMA modeling are very
close to each other. Electrical energy forecast in 2023 for ANN and ARIMA modeling has a
difference of %3,26. Since two different methods give almost the same results, it can be said
that electrical energy demand forecasting is successfully made. Forecast of MENR are higher
than the forecasting results obtained by ANN and ARIMA modeling.

In Table 33 and Figure 53 peak power demand forecasting results of ANN, ARIMA
modeling and MENR are shown. From Table 33 and Figure 53 it’s seen that the results of
ANN and ARIMA modeling are very close to each other. Peak power forecast in 2023 for
ANN and ARIMA modeling has a difference of %0,89. Since two different methods give
almost the same results, it can be said that peak power demand forecasting is successfully
made. As shown in Figure 53 forecasts obtained from ANN and ARIMA modeling are
between high demand and low demand forecasts made by MENR.

Table 33. Peak Power Demand Forecast (ARIMA, ANN and MENR)

Peak Power Demand (MW)
YEAR MENR MENR
ANN | ARIMA Low High

Demand Demand
2013 41.384 41.950 40.130 41.000
2014 43.871 44.969 42.360 43.800
2015| 46.459 48.020 44,955 46.800
2016| 49.273 51.154 47.870 50.210
2017| 52.105 54.338 50.965 53.965
2018] 55.396 57.594 54.230 57.980
2019| 58.642 60.908 57.685 62.265
2020] 62.203 64.288 61.340 66.845
2021| 65.955 67.729 65.440 71.985
2022| 69.947 71.235 69.693 77.383
2023 74.138 74.803 74.223 83.187
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4.6

Electricity Consumption by Sector

Electrical consumption by sector is an important factor which determines electricity price for
different sectors. Electricity consumption of sectors shows development of different sectors
and socio-demographic conditions of a community. In Table 34 net electricity consumption

of Turkey between 1970 and 2010 by sector is shown [27].

electricity consumptions by sector are given.

Table 34. Net Electrical Energy Demand by Sector [27]

In Table 35 percentages of

Year Residence |{Commerce Gi’;;:r:;nt Industry IIIuGr(:lri]r?:ilon Other Total

(GWh) (GWh) (GWHh) (GWh) (GWHh) (GWh) | (GWh)
1970 1.161,9 348,9 301,8 4.689,7 193,0 612,5 7.307,8
1975 2.359,1 659,4 495,9 8.745,3 250,6 981,4 13.491,7
1980 4.387,1 1.146,7 609,2 13.007,9 289,5 957,8| 20.398,2
1985 5.634,3 1.620,5 891,5 19.607,7 407,3) 1.547,3| 29.708,6
1990 9.162,3] 2.557,8 1.463,3 29.211,8 1.231,4 3.193,4| 46.820,0
1995 14.492,5) 4.19572 3.011,6 38.007,4 3.105,9] 4.581,2| 67.393,8
2000, 23.887,6/ 9.3394 4.107,9 48.841,7 4.557,7)  7.561,4 98.295,7
2005, 30.935,0f 18.543,8 4.662,7 62.294,2 4.143,00 9.684,1]130.262,8
2010  41.410,7] 27.732,0 7.102,0 79.330,7 3.768,3| 12.707,01172.050,6

Table 35. Net Electrical Energy Demand by Sector (%)
. Government General
Year Resgj ence Comomerce Agency Indl;stry Illumination | Other (%)
(%) (%) ) (%) %)

1970 15,9 4,8 4,1 64,2 2,6 8,4
1975 17,5 4,9 3,7 64,8 19 7,3
1980 21,6 5,6 3,0 63,8 1,4 4,7
1985 19,0 55 3,0 66,0 1,4 5,2
1990 19,6 55 3,1 62,4 2,6 6,8
1995 21,5 6,2 4,5 56,4 4,6 6,8
2000 24,3 9,5 4,2 49,7 4,6 7,7
2005 23,7 14,2 3,6 47,8 3,2 7,4
2010 24,1 16,1 41 46,1 2,2 7,4
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As shown in the Table 35 from 1970 to 2010 industrial electricity consumption percentage
decreases from %64,2 to %46,1. On the other hand residential consumption percentage
increases from %15,9 to %24,1. Consumption in commerce increases from %4,8 to %16,1.
In Turkey industrial and residential consumers are the biggest consumers. In 1970 electricity
consumption of industrial sectors was almost four times more than residential consumption.
But in 2010 industrial consumption is two times more than residential consumption. This
shows that the importance of electricity for residential consumers and commercial consumers
increases over the period 1970-2010. For determining a long term price policy for different
sectors, load forecasting of different sectors is very important. In Table 36 and Figure 54 net
electricity demand forecast by sector is shown.

Table 36. Net Electrical Energy Demand Forecast by Sector

Year Residence CommerceG(XS;?]T;m Industry |||Sniri]r?;?ilon Other | Total
(GWh) [ (GWh) (GWh) (GWh) (GWh) (GWh) [ (GWh)
2013 49.988  36.455 8.507| 110.352 4,038 12.654| 221.994
2014) 52.998 39.585 8.924 116.756 4.086] 13.218| 235.567
2015 56.111 42.824 9.350] 123.248 4133 13.258] 248.924
2016/ 59.315 46.174 9.787| 129.830 4,180 13.720| 263.006

2017) 62.616 49.633 10.235] 136.501 4225 13.914] 277.124
2018 66.012  53.202 10.693 143.261 4270 14.343) 291.781
2019 69.502] 56.882 11.161] 150.110 4313 14.641) 306.609
2020 73.088 60.671 11.639] 157.048 4.355 15.074] 321.875
2021] 76.769] 64.571 12.128| 164.075 4.397] 15.448 337.388
2022] 80.544] 68.580 12.628] 171.191 4.437) 15.905 353.285
2023 84.415  72.700 13.137] 178.396 4476 16.342 369.466
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Table 37. Net Electrical Energy Demand Forecast by Sector (%)

Government

General

Year Residence|Commerce Agency Industry Hlumination Other

(GWh) | (GWh) (GWHh) (GWh) (GWHh) (GWh)
2013 22,52 16,42 3,83 49,71 1,82 5,70
2014 22,50 16,80 3,79 49,56 1,73 5,61
2015 22,54 17,20 3,76 49,51 1,66 5,33
2016 22,55 17,56 3,72 49,36 1,59 5,22
2017 22,59 17,91 3,69 49,26 1,52 5,02
2018 22,62 18,23 3,66 49,10 1,46 4,92
2019 22,67 18,55 3,64 48,96 1,41 4,78
2020 22,71 18,85 3,62 48,79 1,35 4,68
2021 22,75 19,14 3,59 48,63 1,30 4,58
2022 22,80 19,41 3,57 48,46 1,26 4,50
2023 22,85 19,68 3,56] 48,28 1,21 4,42
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4.7  Electricity Generation Capacity Projection

In this part energy and peak power production capacity of Turkey will be examined. In
Appendix A, the development rates of new plants are shown. In Table 38 and Table 39
developments of energy and peak power generation capacities are shown respectively. In
these tables only the plants with certain construction time are considered. In Figure 55 and
Figure 56 the developments of energy and peak power production capacities are compared
with demand forecast obtained from ARIMA and ANN. As shown in Figure 55 from point
of reliable electrical energy production there will be deficit in Turkey starting from 2020. In
Figure 56 it’s seen that from point of reliable peak power production capacity there will be
deficit starting from 2017. To prevent electricity deficit, plants with uncertain construction
time should start to produce energy stating from 2017.

In Table 40 and Table 41 it’s considered that plants with uncertain operation date will be
start to produce energy in period 2017-2023. Total capacity of plants with uncertain
operation date is equally distributed in period 2017-2023. In Figure 57 it’s seen that from
point of reliable energy production capacity there won’t be any problem in Turkey but in
Figure 58 it’s seen that reliable peak power generation capacity is very close to peak power
demand. Peak power demand exceeds, reliable peak power production capacity starting from
2020. To prevent future problems new plants should start to produce energy starting from
2020.

For a reliable system there should be % 15 security margins between forecasts and reliable
production capacities. In Turkish Electrical System, reliable peak power production capacity
is very close to demand on the next ten year. Reliable production capacity should be around
86.000MW in 2023.
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Table 38. Development of Reliable Energy Production Capacity10

. Wind and Total Reliable
Year Thermal Hydraulic Other Production
(GWh) (GWh) Renewable (GWHh)
(GWh)

2012 214.252 56.661 6.927 277.840
2013 217.097 59.895 7.943 284.935
2014 233.085 70.003 8.727 311.815
2015 263.477 79.281 9.029 351.787
2016 278.117 92.412 9.029 379.558
2017 278.117 93.991 9.029 381.137
2018 278.117 95.547 9.029 382.693
2019 278.117 95.547 9.029 382.693
2020 278.117 95.547 9.029 382.693
2021 278.117 95.547 9.029 382.693
2022 278.117 95.547 9.029 382.693
2023 278.117 95.547 9.029 382.693

Table 39. Development of Peak Power Production Capacity11

. Wind and Total Reliable
Year Thermal | Hydraulic Other Production | Production
(MW) (MW) | Renewable (MW) (MW)
(MW)
2012 35.029 19.620 2.423 57.072 42.063
2013 35.310 20.597 2.665 58.572 42.877
2014 36.800 23.515 3.135 63.450 45.818
2015 40.858 26.163 3.151 70.172 50.799
2016 42.435 29.957 3.151 75.543 54.115
2017 42.435 30.468 3.151 76.054 54.371
2018 42.435 30.926 3.151 76.512 54.600
2019 42.435 30.926 3.151 76.512 54.600
2020 42.435 30.926 3.151 76.512 54.600
2021 42.435 30.926 3.151 76.512 54.600
2022 42.435 30.926 3.151 76.512 54.600
2023 42.435 30.926 3.151 76.512 54.600

10 The plants with certain construction time are considered

11 The plants with certain construction time are considered
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Table 40. Development of Reliable Energy Production Capacityl2

Wind and .
Year Thermal Hydraulic Other Tgtrzzl dif:iligtr)lle

(GWh) (GWh) Renewable (GWh)

(GWh)

2012 214.252 56.661 6.927 277.840
2013 217.097 59.895 7.943 284.935
2014 233.085 70.003 8.727 311.815
2015 263.477 79.281 9.029 351.787
2016 278.117 92.412 9.029 379.558
2017 295.367 94.427 12.208 402.002
2018 312.618 96.419 15.388 424.425
2019 329.868 96.855 18.568 445.291
2020 347.118 97.291 21.747 466.156
2021 364.369 97.727 24.927 487.023
2022 381.619 98.163 28.106 507.888
2023 398.870 98.598 31.286 528.754

Table 41. Development of Peak Power Production Capacityl3

| Windand | oo | Reliable

Thermal | Hydraulic Other . .
Year Production |Production

(MW) (MW) Renewable (MW) (MW)

(MW)

2012 35.029 19.620 2.423 57.072 42.063
2013 35.310 20.597 2.665 58.572 42.877
2014 36.800 23.515 3.135 63.450 45.818
2015 40.858 26.163 3.151 70.172 50.799
2016 42.435 29.957 3.151 75.543 54.115
2017 44.712 30.599 4.091 79.402 56.768
2018 46.989 31.187 5.032 83.208 59.393
2019 49.266 31.318 5.973 86.557 61.790
2020 51.543 31.449 6.913 89.905 64.187
2021 53.819 31.579 7.854 93.252 66.583
2022 56.096 31.710 8.794 96.600 68.980
2023 58.373 31.841 9.735 99.949 71.377

12 All licensed plants are considered

13 All licensed plants are considered
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CHAPTER 5

CONCLUSION AND FUTURE WORK

In this thesis electrical energy and peak power demand forecasting study for Turkey between
2013 and 2023 is done. Then electrical energy and peak power production capacities are
investigated. Results are compared to see supply demand balance of Turkey in long term.
There are two fundamental methods for long term forecasting. First one is artificial neural
network based method; and second one is time series method. In this thesis both artificial
neural network method and time series method are used and their results are compared.

In the first part of the thesis general overview of the Turkish Electricity Market is examined.
Then importance of making long term plans in electrical energy policy is discussed. Turkish
Electricity Market is one of the fastest growing electricity markets in the world. To provide
security of the supply in Turkey, reducing the dependency of the country to imported
resources; Turkey should make long term plans in electrical energy policy. Turkey’s
electrical energy generation is highly dependent on natural gas. Percentage of electricity
production from natural gas in Turkey is %43,2 which is two times more than world average
(%21,4). Turkey imports %98 of its gas and this situation causes threats against Turkish
energy security and Turkey’s political independence.

In planning of electrical energy policy, the first step is forecasting electricity demand in long
term. Electrical energy forecasting is very important on electrical energy investments.
Overestimation of electrical energy demand causes overinvestment and construction of
thermal generators to supply urgent need of electrical energy which increases the
dependency of country to the imported resources. Turkey has significant amount of local
energy resources and most of these resources are renewable energy resources. If Turkey
supports R&D studies on energy, new job opportunities can be open for the young
generation and the dependency of the country to the imported resources can be reduced.

In second part of the thesis the fundamentals of artificial neural network (ANN) is examined.
ANN is an artificial intelligence based method. It simulates the operation of human brain. It
learns from the examples and adjusts the synaptic coefficients according to the learning rule.
ANN has some advantages and disadvantages. It can solve highly nonlinear problems which
are not easy to model mathematically. But there is no guarantee for an optimum solution and
the behavior of ANN cannot be explained. It does not give a closed formula for the solution;
it’s like a black box, takes the inputs and generates outputs.
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In third part of the thesis time series method is examined. Time series method uses observed
data in the past to forecast the future values. If the data is stationary AR, MA or ARMA
processes can be used. If the data is nonstationary ARIMA processes should be used. Firstly
non stationary data should be turned into stationary by applying difference operator. In time
series method a closed formula is obtained which uses the past values to forecast the next
value.

In forth part of the thesis forecasting case studies are done using ANN and ARIMA method.
Forecasted electrical energy demand in 2023 by using ANN is 454,3TWh, electrical energy
demand forecast by using ARIMA is 439,5TWh. Forecasting results are very close to each
other and there is a difference of %3,26. Forecasted peak power demand in 2023 by using
ANN is 74.138MW, and peak power demand forecast by using ARIMA is 74.803MW.
There is a difference of %0,89 which is a quite low value. By comparing forecast results of
two different methods, it can be said that the forecasts are successful because completely
different methods give almost the same result.

In ARIMA modeling, to make forecasting statistical information such as GPD, IIP,
population is not necessary. ARIMA modeling takes the past values of the data and finds the
relationship between past values of the data with future values. It gives a mathematical
formula which can be used in long term forecasting. In cases, when reliable statistical data
such as GPD, IIP, and population does not exist; ARIMA modeling should be used for
forecasting. When ANN is trained with wrong statistical data, forecasted outputs will be
wrong.

ANN method is generally used in short term forecasting applications. ANN requires past
statistical data. It can form nonlinear relationship between input data and output such as
relationship between temperature, humidity and electrical energy demand. In these cases
ANN can be used to model the nonlinear relationship between input and output. ANN is not
very popular in long term forecasting application because it is not easy to access reliable
statistical data to train the network. Since ANN is a black box, it gives output according to
the input values; if statistical data is wrong, ANN will give incorrect outputs. In the thesis;
GDP, IIP and population are used as input of ANN. For better forecasting number of
factories, number of hotels can be added as input. But in Turkey’s situation it is not easy to
access reliable statistical data for long term forecasting (past 30 years data). This reduces
usage of ANN in long term forecasting applications.

When the forecasting results are compared with forecasts made by MENR it’s seen that
forecasted electrical energy demand with ANN and ARIMA method is lower than electrical
energy demand forecast made by MENR. It’s seen that MENR uses similar increment rates
for forecasting energy demand and peak power demand. On the other hand from the average
increment rates of past ten years, it’s seen that the average increment rate of peak power
demand (%6,06) is higher than the average increment rate of electrical energy demand
(%5,48). Since MENR uses similar increment rates for forecasting, MENR’s electrical
energy demand forecast is higher than expected.
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After forecasting electrical energy and peak power demand, electrical energy forecast by
sector is done. It’s seen that residential and commercial usage of electricity highly increases
from 1970 to 2010. As shown in the forecast results this increase will continue in 2013-2023
period. It can be said that the residential and commercial electricity price will increase in the
period 2013-2023.

Finally development of electrical energy production capacity and peak power production
capacity are examined. According to development rates of new plants (with certain operation
time), electrical deficit from point of reliable peak power generation is expected starting
from 2017. From point of reliable electrical energy generation, deficit is expected starting
from 2020. To prevent possible problems in near future, licensed plants with uncertain
operation dates should start to produce energy starting from 2017. If all licensed plants are
considered and plants with uncertain operation dates will start to produce energy starting
from 2017 there won’t be any problem from point of reliable electrical energy generation but
reliable peak power generation capacity is still very close to peak power demand. Peak
power demand exceeds peak power generation capacity starting from 2020. To prevent
possible problems, plants with uncertain construction time should start operation from 2017.
New generations should be constructed to satisfy supply demand balance after 2020.

For a reliable electrical system there should be a minimum %215 security barrier between
reliable production capacity and demand forecast. Every long term forecasts are inaccurate
so demand can be higher than expected. Production of hydraulic and wind generators highly
dependent on weather conditions. They may produce less energy than expected. Moreover
there should be spare generation reserve to service when there is a fault in the system. To
increase reliability of the electrical system and prevent possible blackouts during high power
demand periods new generators should be constructed. In 2023 Turkey’s reliable electrical
energy production capacity should exceed 525TWh, and reliable peak power production
capacity should exceed 86.000MW. Old plants which are not economical to operate should
be renewed.

To ensure security of Turkish Electrical System and to guide the new investors, EMRA
should regularly obtain and publish expected construction time of licensed plants and
development rate of constructions. In the web site of EMRA there is a list of licensed plants
and development rate of the constructions [28]. But there is not any information about
completion time of the constructions. For new investors it is very important to know what
will be the total electrical energy production capacity of Turkey in the next ten year. If the
demand exceeds the production capacity, electricity price can highly increase. If the total
production capacity will be much more than demand; because of the competition in the
market, electricity price will decrease. The future development of supply demand curve
influences on electricity price. For investors electricity price is very important because it
determines the payback time of the plant. EMRA is the only institution which has power of
taking actual information about the licensed plants. EMRA should publish the actual
completion times of constructions for licensed plants.
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As a future work, long term electrical energy price forecasting can be done. In a competitive
market electrical energy price is very important. It’s like a signal for new investments. In the
case of electrical energy deficit, electrical energy price increases and this mechanism gives a
signal for new investments. For investors, electrical energy price forecasting is very
important because payback time of the plant depends on the electricity price. For electricity
price forecasting ANN and ARIMA method can be used together. For ANN; natural gas
price, spare supply reserve, electrical energy demand and peak power demand can be used as
input.
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APPENDIX A

DEVELOPMENT RATES AND OPERATION TIMES OF NEW PLANTS [28]

Table 42. Thermal Plants

License

Capacity

Average Completion .
No | Company Plant Place Source | Dataof |Installed| p 4, ction under Rate July |Completion
Type License Power (<Wh/year) | Comstruction | 555 0 Time
(MWin) (MWm)
THERMAL PLANTS
33 Enerji ve Yildizlar Termik
1 Maden i Gankin lignite |31 052006 3800 |2 800000000 380.0 12.5 2015
Uretim A
Acarsoy
Enerji Acarsoy Denizli natural
2 Elektrik | =21°0% So0b i | Denizli % |29.07.2010| 129.8 |1.050.000.000 129.8 - 2014
Uretim San. galg g
Ve Tic. A S,
Adularya
Enerji
3 uim?te T:rl::ul;SSEarrT;h Eskigehir coal [30.07.2008| 2942 |2 100000000 294 2 34.2 2015
Madencilik
AS
AGE Denizli
4 | Degalgaz | .GE pekes Denizli natural |45 09 2008| 209.0 |1.643.792.000 113.4 - 2014
Elektrik gas
Uretim A S
Agsoglu My \uXUrld Europe . \
5 Enerji Ko yazma istanbul natral og 03.2012| 36,0 280.000.000 36.0 0.5 uncertain
Uretim A S ojenerasyon gas
Tesisi
Akgantsa Akcansa th ! 311
6 Sg‘m\f"Tn Canakkale Atk Isi| Ganakkale ?L""a 06.11.2008| 16.2 100000 000 16.2 (January 2012
E”A & HE1 " Enerji Santrali other 2011)
Akdeniz natural
7 Kimya San. | Akdeniz Kimya [zmir as 08.12.2011 4.2 32.352.000 21 * uncertain
Ve Tic. AS. g
Aldfen Enerji
& | UOrstimve g:;f:"sgft';% igel "E‘:f' 08 03 2012| 5758 |4 816500000 575.8 = uncertain
Tic. A i g
Akman t |
9 | Tekstil Tic. Tekirdag | "M@ |22 06 2004 15 11.626.000 15 = uncertain
ve San. A S gas
40 |AksaEnerji|  Aksa Enerji Antalya | "39ral 143 44 2007| 2.091.0 |6.000.000 000 969.0 9.2 2016
Uretim A Santral gas
Aksa
11 GEDX:;'I“ Lo Goynak Bolu lignite |15.03.2012| 2750 |2 025000000 275.0 32,2 2015
Uretim A
Aldtas Grup
12 | Elektrik May DGKGS Dozce natural |53 03 2012|  64.0 | 404859 168 64.0 - uncertain
Uretim San. gas
Ve Tic A S
Ales
13 | Elektrik Ales DKCS Aydin natural | o6 g4.2011| 645 525.000.000 64.5 52,5 2014
Uretim Ve gas
Ticaret A5,
Aliaga
14 |Fakmaktepe izmir natural lgg 12 2005| 278.2 |2.165.720.000 26,2 80.8 2012
Enerji gas (July 2011}
Uretim A
Bolluk Tesisi
Alkim Alkali | (Termik-Akigkan - 99.0
15 | imya A S s Konya lignite (12 102006 27 7128 000 22 (May 2010) 2012
Kojenerasyon)
T kA"t‘TfS“ Altinsu Tekstil vl
16 ve ?' L?S' Kajenarasyon Bursa natural | ng 12 2011 12 9612 000 1.2 = uncertain
e lle- N Tesisi gas
Sti
Anadolu
Termik Gerze Enerji coal 0.7 _
17 | glEme e o Sinop Spsl 120.11.2008| 1.020,0 (6.500.000.000| 1.020.0 (uly 2041y | umesrtain
AS
AS Enerji
15 | . Elektrik AS Gimento Enerii g, | natural |50 04 o00g|  67.0 £20.000.000 67.0 37.2 2013
Uretim San. Uretim Santral gas
Ve Tic. A
Agkale Cimento
Agkale
19 | Cimento EIS;”':'S'% Erzurum ‘h‘i:‘"a' 21.07.2011| 7.5 50.000.000 7.5 - 2013
San. A,$, e rn retim o er
Tesisi
Atlas Enerji
20 Uratim A”;z;z?'k Hatay DE;"Z'F 23 10 2008| 12136 |8 520000000 12136 224 2015
Sanayi A.
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Table 42. Thermal Plants (continued)

Ayas Enerji Ayas Enerji coal
21 Uretim ve g ! Adana 30.04 2009 6351 |5.000.000000 6351 A7 uncertain
) Santrali other
Ticaret A.S.
Aytag Algl
Ingaat Malz. Aytag natural
22 Ve lng. Kojenerasyon Ankara 27.09.2007 1.7 12.800.000 1.7 = 2013
Maden San. Santrali gas
Tic. AS.
Elade_s . natural .
23 Elektrik Taha DGKCS Mardin 11.05.2011 186,0 |1.415.000.000 186.0 1.8 uncertain
Uretim AS. gas
Bif;?uﬁla“ Batigim Atik Isi thermal
24 X Satral lzmir 21.07.201 9.0 51.289.700 9.0 98.4 2012
Cimento (otoprodaktor) ather
San. A S
Batistke
Sike Batisdke Atik Isi tharmal
25 Cimento otoprodiktar Aydin other 21.07.201 7.3 46.297.585 7.3 99.6 2012
San. Turk Santrali
AS.
Binatom Binatom Emet natural
26 Elektrik Elektrik Uretim Kitahya 06.10.2011 11.0 87.945.000 8.8 748 2014
Uretim A.S. Santrali gas
BDFESPD Samsun Dogalgaz
o7 | EleRtK o bine Gevim | Samsun | "V |2504 2008 8869 |6.948.800.000|  885.9 64.8 uncertain
Uretim San. Santrali gas (July 2011}
Ve Tic. AS.
Boyar Boyar Kimya natural
28 | Kimya San.| Kojenerasyon Gaziantep 03.03.2011 21 14.800.000 21 = 2014
Ve Tic. AS. TESISI gas
Burkay Burkay Tekstil natural
29 | Tekstil San.| HKojenerasyon Bursa 2212201 1.2 9.512.000 1.2 * uncertain
Tic. AS. Santrali gas
Burteks natural
30 | Tekstil San. Gariantep 20102011 4.4 24 768 000 4.4 * uncertain
Ve Tic. A.S. gas
Can Enerji
31 E:";;gnrs Lf:;::':%fg:‘l: Tekirdag ”agta”;a‘ 20.05.2010| 30.0 | 230.000.000 0.0 1.9 uncertain
Uretim A.S.
Canan
32 | Tekst Canan | Gaziantep | " |g1.07.2010| 41 | 32.000.000 41 . 2013
Sanayi ve gas
Ticaret A.S.
Calik NTF
Elektrik
33 | Oretimve ga”kg'ona Eneil  conkin | lignite |27.09.2007| 1700 |1.300.000000| 170, 76 uncertain
e antrall
Madencilik
AS.
Catalkaya
Enerji natural 0,0
34 | Madencilik |Boyukefe DGKCS Aydin 04.08.2011 1452 [1.161.050.400 1452 (January 2015
Tanm San. gas 2012)
Ve Tic. AS.
Celtik Enerji
35 | Elektik e pokes | saniura | ™Y@ |20.102011| 7917 |5.100.000.000 9.7 0.0 uncertain
Uretim ve gas
Ticaret A.S.
Cimsa
36 | mento | Cimea Al et | "Mal 10607 2011| 98 | 60.000.000 98 . 2014
AS.
Cine Enerji natural
37 |Uretim San. |Caycuma DGKCS| Zonguldak 24052012 1458 910.000.000 1455 0,0 uncertain
Ve Tic. A.S. gas
obanyildizi .
38 ¢ Elel-grik Gumra Termik Konya | lignite |04.08.2011| 381 | 244.000.000 361 6.5 2013
- santrali
Uretim A.S.
Dedeli
Dogalgaz natural
39 Elektrik Cay DGKCS Afyon 18.05.2011 143.0 [1.115.920.000 13,0 85,0 2012
Uretim ve gas
Ticaret A.S.
Dedeli
4p |Pofalgaz ve | g nakes | Bilecik | "V 04052011 1430 |1.115.920.000 13,0 85.0 2012
Elektrik gas
Uretim AS.
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Table 42. Thermal Plants (continued)

Delta Enerji | Delta Dogalgaz natural
41 Uretim ve | Kombine Cevrim Kirklareli 13.03.2008| 1992 |1.550.000.000 135.0 12,8 2013
gas
Ticaret A.S. Santrali
Demirer
Kablo Demirer natural
42 Tesisleri Kojenerasyon Bilecik 22.12.2011 25 17.822.000 2.5 = uncertain
Y o gas
San. Ve Tic. Tesisi
AS
Derhan
Tekstil Derhan Tekstil natural
43 |Konfeksiyon Kojenerasyon Bursa as 22.12.2011 1.2 9.512.000 1.2 = uncertain
San. Tic. Santrali g
LTd. Sti.
Doganer
Algi
Madencilik Doganer Algi natural
44 Enerji ith. Otop. Enerji Ankara as 27.08.2007 1.6 11.592.000 1.6 = uncertain
Ihr. Paz. Santral g
Tic. ve San.
AS.
Durkar Hali natural
45 | Tekstil San. Durkar | Gaziantep 22122011 2,8 13.600.000 2,5 * uncertain
gas
ve Tic. AS.
Ege Yildizi
Dogalgaz ve
Elektrik Ege Yildizi lzmir P natural R
46 Oretim Candarli DGKGS Izmir gas 23.02.2012| 1435 ([1.159.200.000 1435 0.6 uncertain
Limited
Sirketi
Egamer Erzin Dogalgaz natural
47 Elektrik Hatay 07.05.2009| 900.0 |6.750.000.000 900.0 37.8 uncertain
N santrali gas
uretim A.S.
Enerjisa
48 Enerji T”fa"é’ey" Termik | 4 dana lignite |10.02.2004| 453.0 |3.375.000.000 4530 19,2 2015
antrali
Uretim A.S.
Enka Enerji Aliaga Enerji P coal R
49 Oretim A S. Santral Izmir other 06.03.2008| 800.0 |5.625.000.000 300.0 25 uncertain
Erpilic
Entegre
Tavukguluk KDJEE?p":i?‘D”' thermal
a0 Uretim Bolu 09.11.2007 1.5 11.625.000 1.5 * uncertain
Otoprodiktér other
Pazarlama
N Santral
ve Tic.
Ltd. Sti.
Eti Seydisehir
51 [ Aldminyum " Konya coal 2712.20M 13,5 103.440.000 13,5 = uncertain
AS Santrali
X Eti Krom A.S.
52 | ETlKrom Proses Isih Elaziy |ermal oth|15.03.2012| 58 36.000.000 5.8 = uncertain
AS Kojenerasyon
Santral
Fener Enerji
Taahhit natural
a3 Ingaat ve | Fener Enerji TES Kayseri 2012.2011 1.2 6.900.000 1.2 = uncertain
" gas
San. Tic.
Ltd. Sti.
Frito Lay N
.| Frito Lay Tarsus
54 |Grda Sanayi| oo erasyon icel natural |45 44 2000 0.7 4.800.000 0.7 95,9 2012
ve Ticaret gas (July 2011}
Santrali
A
Galata
55 | Eneni Simak Termik Sinak  |asphaltite] 19.03.2009| 2755 |1.944.000.000| 2755 0.0 uncertain
Uretim San. Santrali
Ve Tic. AS.
Gaziantep
56 | 0SB Goren 2 Gaziantep | "8l |07 05 2011| 500 | 276500 000 50,0 - 2014
Elektrik gas
Uretim A S
GG
57 | Dogalgaz | Kombine Geviim Aydin natural |4 49 2011| 4500 |3.410.000.000 4500 = uncertain
Elektrik Santral gas
Uretim A.S.
Géctur Tur. | Gactur Pine Bay natural
58 | Yat. wve Tic. kojenerasyon Aydin as 08.03.2012 0.8 4.400.000 0.8 * uncertain
AS. tesisi g
Galsan
Sentetik - .
59 | Dokuma Glzlsa” Sentetik | iantep | "2 (3103 2011| 376 264.000.000 376 * 2014
X ojenerasyon gas
Sanayi ve
Ticaret A.S.
Gonoz
Tekstil ve
Kimya natural
60 | Isletmeleri Giinéz Otop Tekirdag as 03.07.2003 1.4 11.000.000 1.4 * uncertain
Sanayi ve g
Ticaret Ltd.
Sti.
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Table 42. Thermal Plants (continued)

Girteks iplik| Girteks iplik natural 07
61 |San. Ve Tic.| Kojenerasyon Gaziantep a5 19.08.2010 6.9 52.660.080 6.9 (September 2012
AS. Tesisi g 2010)
Garteks Iplik| Gurteks sentetik natural
62 |San. Ve Tic.| kojenerasyon Gaziantep a5 27122011 34 26.200.000 34 * uncertain
AS tesisi g
Garteks Iplik| Gurteks sentetik natural
63 [San. Ve Tic.| kojenerasyon Gaziantep as 09.02.2012 34 26.200.000 34 * uncertain
AS. tesisi g
Giwven Gida Given Gida natural
64 |San. Ve Tic. ; Gaziantep 21.07.2011 21 15.887.520 21 * 2013
AS. Kojenerasyon gas
Habas Sinai
ve Tibbi
gs | Cazlar | Habas Termik | | natrEl o504 2011| 4500 |3.600.000000) 4600 : uncertain
Istihsal Santral gas
Endiistrisi
AS.
Hakan
Madencilik Hakan Kamir coal 14
66 | ve Elektrik ; Adana 19.08.2010( 1100 666.760.000 110.0 (January uncertain
- Santrali other
Uretim San. 2012)
Tic. AS.
Hasirc
Tekstil Tic Hasire natural
67 " | HKojenerasyon Gaziantep 06.01.2011 21 16.000.000 0,0 96,4 uncertain
Ve San. Ltd. - gas
. Tesisi
Sti
Hayat natural
65 Kimya Kojenerasyon Kocaeli 08.09.2005| 30,7 188.000.000 154 * 2012
) gas
Sanayi A.S.
Hema - :
69 | Elektrk | KO Termik | uidak |hard coall 12.10.2008| 613 | 350.000.000 513 19 uncertain
— Santrall
Uretim A.S.
Hema Amasra Termik
70 Elektrik Bartin  [hard coal|12.10.2006| 1.116,7 |7.700.000.000 1.116.7 0.0 uncertain
S Santrall
Uretim A.3.
Hera Enerji | Usak OSB Enerji natural .
7 Oretim AS. | Uretim Santrali Usak gas 22.03.2012| 464 337.000.000 46,4 0.1 uncertain
International Internati_onal
7p | Hospital |HastanesiIstanbull .\ | natural o) 00 5008 0.8 6.100.000 0.8 - uncertain
Istanbul Kojenerasyon gas
AS. Santrali
Isil Saglk | Medicana/Ankara natural
73 | Hizmetleri | Hastanesi Otop. Ankara 26.01.2011 0.8 6.500.000 0.8 * 2012
gas
_AS. Santrall
ig Anadolu ic Anadolu natural
natural gas gas Kombine natural
74 Elektrik . - Kinkkale 19.03.2011| 4320 |3.150.000.000 432.0 5.6 uncertain
. Cevrim Enerji gas
Uretim ve Santral Projesi
Ticaret A.S. !
ICDAS
Elektrik ICDAS Elektrik coal
75 Enerjisi | Enerjisi Uretim ve | Canakkale 12.04 2007 1.215.8 |8.640.000.000 6079 36,1 2016
o other
Uretim ve Yatinm A.S.
Yatinm AS.
ipeksan ipeksan natural
76 Elektrik Kojenerasyon Mardin 01.11.2011 6.6 54.054.000 6,6 * uncertain
— o gas
Uretim A.S. Tesisi
izdemir
77 | Ened izdemir Enefji izmir coal 1) 062009 3546 |2500000.000] 3546 215 uncertain
Elektrik other
Uretim A.S.
fzmir Biiytik | lzmir Biiyiik Efes
78 |  ES _oteli lzmir | "3 155030012 12 | 9.600.000 12 . uncertain
Otelcilik ve | Kojenerasyon gas
Turizm A5, Tesisi
JTI Tiitiin natural
79 Uriinleri [zmir as 18.02.2010| 4.5 30.000.000 45 * uncertain
San. AS. g
Kanyon
80 | EM® | kisehirDGKCS | Kisehir | "YW 13012012 8530 |6.622.560.000 8530 : uncertain
Uretim ve gas
Ticaret A.S.
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Table 42. Thermal Plants (continued)

Kayal Enerji Osmaniye natural B
81 Uretim A.S. DGKGS Osmaniye gas 17.11.20M 81.0 632.944 206 81.0 = uncertain
Keskinkilic natural
82 | Gida San. Kojenerasyon Aksaray 22.06.2006 19.8 40.320.000 10.8 * uncertain
gas
Ve Tic. AS.
Kivang natural
83 |Tekstil San. Adana 08.04.2005 6.2 50.300.000 22 1.9 uncertain
) gas
ve Tic. A3,
Kizilirmak DKlrlkTale tural
84 | Elektrik 0gaigaz Kinkkale | "™ |06.07.2011| 1.260,0 |9.900.000.000| 1.260,0 0.3 uncertain
; Kombine Cevrim gas
Uretim AS. - B
Enerji Santrali
Komet Komet Enregre natural
85 | Enerji San. DGCS g Karaman as 24.02.2011| 1.108,0 |8.493.880.000 1.108.0 9.6 uncertain
Ve Tic. AS. 9
Konya
Seker Lo .
86 : Cumra Konya lignite [12.10.2004| 22,0 62.000.000 6.0 = uncertain
Sanayi ve
Ticaret A.3.
Koruma Klor K Ki tural
87 | Alkali San. oruma sior Kocaeli | ™M™ 143032003 312 | 242000000 213 - uncertain
- Alkali Ctop. gas
ve Tic. AS.
Kurtoglu
88 Batr Tekirdag | "Y' 103 03 2006 3.3 25 360 000 17 = uncertain
Kurgun gas
Sanayi AS.
Ktlrrgu“kbay Kiglkbay Yag ve tural
89 ag ve Deterjan San. izmir | " 199 g9 2011| 1.7 13.000.000 1.7 96.2 2012
Deterjan Otop. Tesisi g9as
San AS. P
Kigiiker - .
90 |Teketil 5an | KiUctker Termik | p o) coal |28.04.2011| 5.0 39.600.000 5.0 = 20148
) Kojen. Tesisi
Ve Tic. AS.
Makyol ing. | Makyol ETM natural
91 [San. Tur. Ve projesi Otop Istanbul as 02.06.2011 0.6 4.500.000 0.6 * 2013
Tic. AS. Santrali 9
Marde natural
92 . Elektrik Mardin DGKCS Mardin as 04.04.2012| 510,0 |3.825.000.000 510,0 04 uncertain
Uretim A.S. 9
Marmara
Pamuklu natural
93 | Mensucat Kojenerasyon Tekirdag as 14.07.200% 78.5 424.278.000 6.5 * 2012
Sanayi ve g
Ticaret A.S.
Melike iplik Melike Iplik natural
94 [San. Ve Tic.| Kojenerasyon Gaziantep 19.09.2011 10,0 51.300.000 10,0 = 2014
o gas
AS. Tesisi
Mercedes- natural
95 | Benz Tirk istanbul 17.02.2004 104 36.800.000 21 * uncertain
gas
AS.
Mina Al ve
Harg Mina Algi natural
96 | Madencilik Kojenerasyon Ankara as 10.09.2009 1.6 11.760.000 1.6 = uncertain
San. Tic. Tesisi e
AS.
MMK
Atakas
Metalurj Kojenerasyon natural
97 [San. Tic. Ve Tesisi Hatay 28.01.2010 14.5 114.780.000 145 * 2013
; esisi gas
Liman
igletmeciligi
AS.
Maksan
Enerji Naksan Enerji . natural
98 Elektrik Santrali I Gaziantep gas 20.12.2011| 55,0 312.007.840 550 * 2012
Uretim A.5_.
Naksan Maksan natural
99 |Plastik San. Koienerasyan Gaziantep as 24.12.2009 8.3 £8.880.000 8.3 * uncertain
Ve Tic. A.S. ! Y g
Ne-sa Ins.
Elektrik Ve
Madencilik Nesa natural 80.1
100 . 7 Otoprodiktar Adana 20.10.2010 1.7 13.000.000 1.7 ; 2012
ith. ihr. Tic. Poioi gas {July 2011)
esisi
Ve San.
A

97




Table 42. Thermal Plants (continued)

Odag
101 . BRI | onas i poKes | sanhufa | 3@ 144 07.2011| 1500 |1.260.000.000 17.0 78,2 2014
Uretim San. gas
Tic. AS.
Ode Yaltim | Ode Yahtim Corlu natural
102 | Sanayi ve Kojenerasyon Tekirdag 01.03.2012 21 14.100.000 21 100,0 uncertain
; o gas
Ticaret A.S. Tesisi
Ora Istanbul|  Ora Istanbul
Gayrimenkul| Eglence Merkezi natural
103 | Yatinm ve Otoproduktér Istanbul as 14.01.2010 5.4 43.000.000 54 80.4 2012
Geligtirme Enerji Uretim 9
AG. Santrali
Ozgah Ozsah tural
104|  Orme 238 istanbul | "¥UE 145 02 2006 1.7 12.672.000 17 : uncertain
- kojenerasyon gas
Sanayii AS.
Pancar
105 | EleKirk Pancar izmir natural |47 g3.2010| 360 | 283.820.000 36,0 93.1 2012
Uretim ve gas
Tic. A.S.
Paolat
Elektrik
105 | Uretim | Polat-d Termik | o 0o | lignite |04.12.2008| 520 | 357.000.000 52,0 392 2014
Ingaat Santrali
Ithalat
Ihracat A.S.
Prokom
Madencilik
Otomotiv =
: Omrani
Ingaat Tamamlamig thermal
107 | Eleketrik Lo 2 Erzincan 01.03.2012 8.0 40.000.000 8.0 42,6 uncertain
Lastik Dénisim ather
Elektronik Tesisi
Taahhilt ith.
fhr. San. Ve
Tic. Ltd. Sti.
Rasa Enerji | Sanlurfa OSB natural
108 Uretim A S. | Enerji Santrali Sanhurfa gas 12.05.2011| 277.3 |2.025.562.500 1587.3 54,7 2014
RWE
Turcas Dogalgaz natural
109 Giliney Kombine cevrim Denizli as 22.04.2009| 806.6 |6.167.000.000 806.6 69.7 2014
Elektrik | Enerji Santrali g
Uretim A S
Samp natural
110 Elektrik Sarkdy DGKCS Tekirdag as 09.05.2012| 8815 |6.950.000.000 881.5 07 uncertain
Uretim A.S. 9
Sayenerj natural
111 Elektrik Kayseri 21.04.2005 5.9 47.250.000 0.0 * uncertain
. gas
Uretim A.S.
Silapi Silopi Termik asphaltit
112 Elektrik . Simak 23.03.2004 4133 |2.916.000.000 275.5 234 2015
Santrali e
Uretim A.S.
Sénmez
Elektrik tural 51.5
13|, =40 Kojenerasyon Usak | "% |16.06.2008| 729 | 293.328.000 9.0 (September | 2013
Uretim San. gas 2010)
ve Tic. AS.
Suzer natural
114 Elektrik Catalca DGKCS istanbul as 08.03.2012 828 643.769.280 82,8 0.0 uncertain
Uretim A.S. g
Sirnak
115 | Elektrik S"Dsp' Elekirik Simak  |asphaltite{ 01.03.2012| 137.8 | 972.000.000 137.8 + uncertain
. antrali
Uretim A.S.
Sireci natural
116 | Tekstil San.| Sireci Enerji | Gaziantep 01.12.2011 8.8 47.500.000 8.8 * uncertain
gas
ve Tic. AS.
Tam Enerji Etyemez
"7 KamirTermik Sivas lignite [30.07.2008( 1031 650.000.000 103.1 13.8 2015
Uretim A.S. .
Santrali
Tat Tekstil Tat Tekstil natural
118 | San.ve Tic. Otoprodiuktar Gaziantep 22122011 21 16.000.000 21 = uncertain
; gas
AS Santrali
Tekno
Dodalgaz
19| Gorm Bilecik DGCS Bilecik | "l 122 03.2012| 263 | 150.000.000 26,3 93,0 uncertain
Enerji gas
Elektrik
Uretim A.S.
Temelli
120 D”;:;fjiaz Temelli KDCS Ankara ”agt:s'a' 15.03.2012| 1958 |1.565.360.000 195.8 = uncertain
Uretim A.S.
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Trakya

Table 42. Thermal Plants (continued)

Yenigehir Trakya Cam thermal
121 OtoprodGktdr Bursa 08.03.2012 6,3 37.600.000 6,3 * uncertain
Cam Santrali other
Sanayii A.5. antral
Turyag Gida .
122 [San Ve Tic. | WY TEMK | poiesir | coal [09.022012) 16 3.500.000 16 * uncertain
AS Santrali
Ugur Enerji Ugur Enerji natural
123 | Uretim Tic. | Cerkezkéy OSB | Tekirdag as 25.06.2009( 1230 |1.011.360.000 61,5 0,7 uncertain
veSan. AS.| Uretim Santrali 9
Verbena natural
124 | Enerjive | Verbena DGKCS | Kirklareli as 29.09.2011| 8994 |7.248.800.000 8994 7.0 uncertain
Tic. AS. 9
Verim
[Fr']'ta.s“k Verim Plastik el
125 WaC lyojenerasyon/Trije|  izmir | "2 110.09.2008| 4.1 32.000.000 41 : uncertain
Maddeleri - gas
. nerasyon Projesi
Dagitim
AS.
Yeni Yeni Dojalgaz natural
126 | Elektrik | Llogalgaz Kocaeli 20.11.2008| 9184 |6.844.320.000 9164 64,1 2015
- Cevrim Santrali gas
Uretim A.S.
Zafer Tekstil .
127 |San Ve Tic| 22 TERS ) G iantep | "8 {06.012011| 15 | 8300000 15 . 2013
AS Kojen. Tesisi gas
Zorlu Enerji natural
128 | Elektrik Kayser 07.09.2004| 1885 |1.381.066.560 38.6 * uncertain
. gas
Uretim A.S.
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2M Enerji
Elektrik
Uretim AS.

Uzungal I| HES

Table 43. Hydrolytic Plants

Trabzon

hydraulic

20.03.2008

10.2

32.882.000

10.2

5.4 (legal
issue)

2015

130

2M Enerji
Elektrik
Uretim AS.

Ogdem Req. ve
HES

Artvin

hydraulic

02.06.2011

204

47.750.000

204

3.8 (legal
issue)

2015

131

2M Enerji
Oretim
Anonim
Sirketi

Savsat HES

Adtvin

hydraulic

23.08.2010

16.6

49.010.000

16.6

21 (legal
issue)

2015

132

AFE
Elektrik
Uretim San.
Tic. Ltd. Sti.

Akdere Reg. ve
HES

Bursa

hydraulic

11.11.2011

7T

23.160.000

7T

0.9

2015

133

Adabag
Enerji
Elektrik
Uretim
Sanayi ve
Tic. AS.

Doyran HES

Antalya

hydraulic

26.05.2006

24

6.980.000

24

6.0 (January
2011)

2015

134

Adacami
Enerji EI.
Ur. San. ve
Tic. A.S.

Adacami HES

Rize

hydraulic

11.11.2010

29.9

94.929.000

29.9

86.7

2012

135

Adasu
Enerji A.S.

Adasu Regllatéri
ve HES

Sakarya

hydraulic

25.04.2008

10.2

49.210.000

10.2

94.0

201z

136

Adasu
Enerji A.S.

Ova Regulatard ve
HES

Sakarya

hydraulic

11.11.2010

10,0

52 873.000

10,0

0.5

2015

137

Ado Enerji
Uretim
Sanayi ve
Ticaret A.S.

Saylemez HES

Erzurum

hydraulic

07.02.2008

36,9

247.020.000

36,9

548

2015

138

Ado
Madencilik
Sanayi ve

Ticaret A.G.

Cayagzi HES

Antalya

hydraulic

16.03.2006

10.0

36.860.000

10.0

(legal issue)

2014

139

Ado
Madencilik
Sanayi ve

Ticaret A.S.

Alakir 1 HES

Antalya

hydraulic

03.03.2011

8.7

33.110.000

8.7

1.7 (legal
issue)

2015

140

Ado
Madencilik
Sanayi ve

Ticaret AS.

Alakir 2 HES

Antalya

hydraulic

03.03.2011

85

28.160.000

85

1.2 (legal
issue)

2015

141

ADV
Elektrik
Uretim Ltd.
Sti.

Findik Reg. ve
HES

Trabzon

hydraulic

23.10.2008

6.0

23.360.000

6.0

99.4

201z

142

AES-IC
Ictas Enerji
Uretim ve
Ticaret A.

Yumrutepe Reg.
Ve HES

Giresun

hydraulic

20.06.2007

13.7

43.720.000

13.7

18.2

2014

143

s
AES-IC
igtag Enerji
Uretim ve
Ticaret A.S.

Giineyce Baraj
Ve HES

Trabzon

hydraulic

09.04.2009

64.6

301.810.000

64.6

0.1

2016

144

Agn Enerji
Uretimi A S

Yildinm HES

Agn

hydraulic

07.03.2007

134

35.310.000

134

3.5

2015

145

Agn Enerji
Uretimi A.S.

Simsek HES

Adgn

hydraulic

07.03.2007

19.4

48.360.000

19.4

2.9

2015

146

Agn Enerji
Uretimi A.S.

Bulut HES

Agn

hydraulic

07.03.2007

27.0

65.790.000

27.0

2.9

2015

147

Agn Enerji
Uretimi A S

Yagmur HES

Agn

hydraulic

07.03.2007

27.0

64.180.000

27.0

4.7

2015

148

Ahem
Elektrik
Uretim
Limited
Sirketi

Guneyyaka HES

Konya

hydraulic

21.01.2010

6.8

14.010.000

6.8

10.8

2015

149

Ahmesel
Elektrik
Uretim Ltd.
Sti

Kirazdere reg. Ve
HES

Kocaeli

hydraulic

14.04 2011

5724 549

I#

2015

150

Ahmet
Hakan
Elektrik
Uretim
Anonim
Sirketi

Zala HES

Kastamaonu

hydraulic

02.12.2010

5.8

18.606.776

5.8

478

2015
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Ahmetli Hes
Elektrik
Uretim A.S.

Ahmetli HES

Table 43. Hydrolytic Plants (continued)

Adana

hydraulic

14.07.20M

12,3

48.0566.285

123

8.1

2015

152

AHS
Elektrik
Uretim Ltd.
Sti.

Hasanabdal HES

hydraulic

01.12.2011

6.2

13.351.000

6.2

3.0

2015

163

AIDA Enerji
San. Ve Tic.
Ltd. Sti.

Alge Reg. ve HES

Sivas

hydraulic

27.06.2010

5.4

16.060.000

54

227

2014

154

Akar Enerji
San. Ve Tic.
Ltd. Sti.

Gecidr Reg. Ve
HES

Giresun

hydraulic

16.07.2009

32

10.200.000

3.2

340

2015

1585

Ak-ar Enerji
Uretim A S

Duzkoy reg. Ve
HES

Trabzon

hydraulic

19.03.2009

53

19.670.000

5.3

3.8

2015

156

Akasya
Elektrik
Uretim Ltd.
Sti.

Murat HES

Ordu

hydraulic

08.12.2011

355

§5.917.000

355

8.4

2015

157

Akdenizli
Elektrik
Uretim A.S.

Bagistas | HES

Erzincan

hydraulic

25.12.2008

49,8

181.250.000

498

81,3

2013

168

Ak-el

Kemah

Elektrik
Uretim A.S.

Kemah Baraj ve
HES

Erzincan

hydraulic

01.04.2009

163.3

527.020.000

163.3

2.8

2016

159

Akenes
Enerji
Elektrik
Uretim Ltd.
Sti.

Dogansar Reg ve
HES

Sivas

hydraulic

22.06.2011

7.0

16.620.000

7.0

4.0

uncertain

160

Akgin
Enerji
Uretim ve
Ticaret
Anonim
Sirketi

Bedirdizi 2 HES

Erzincan

hydraulic

25122011

131

22652000

131

uncertain

161

Alkgiin
Enerji
Uretim ve
Ticaret
Anonim
Sirketi

Bedirdozi 1 HES

Erzincan

hydraulic

14.02.2012

16,8

23.230.000

16.8

0.6

uncertain

162

Akhes
Migavirlik
Miihendislik
Enerji San.
Ve Tic. Ltd.

Sti

Bang Regalatari
ve HES

Artvin

hydraulic

23.05.2008

284

93.760.000

284

14,0

2015

163

Ak-Kizilev
Elektrik
Uretim
Ticaret A5,

Kizilev Reg. ve
HES

Giresun

hydraulic

19.01.2011

7.8

27475000

7.8

131

2014

164

Akkog
Elektrik
Uretim Ltd.
Sti.

Remsu HES

icel

hydraulic

26.01.2012

2.0

7.100.000

2.0

uncertain

165

Akme
Elektrik
Uretim
Ticaret
Anonim
Sirketi

Gegitli Reg. ve
HES

Hakkari

hydraulic

20.10.2011

341

§2.020.000

341

0.0

uncertain

166

Akoz Enerji
Elektrik
Uretim San.
AS.

Amastal Reg. ve
HES

Trabzon

hydraulic

01.10.2009

11.8

34.840.000

11.8

0.0

2015

167

Akoz Enerji
Elektrik
Uretim San.
AS.

Yanbolu HES

Trabzon

hydraulic

01.10.2009

9.0

34.420.000

9.0

I#

2015

168

Ak-Ozliice
Elektrik
Uretim
Ticaret A.S.

Ozliice (Goruh)
HES

Erzurum

hydraulic

11.11.2010

217

61.005.000

217

498

2014

169

Alkpinar
Enerji
Uretim

Sanayi ve
Ticaret A.S.

Akpinar HES

Kahramanm
arag

hydraulic

05.03.2009

9.2

36.087.000

9.2

28.0

2014

170

Aksa Enerji
Uretim AS.

Mansurlar
Regiilatéri ve
Pazarkay HES

Sakarya

hydraulic

10.02.2005

27,2

114.000.000

272

3.3

2016
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Aksa Enerji
Uretim A S

Yamanh | HES

Table 43. Hydrolytic Plants (continued)

Adana

hydraulic

20.05.2010

26,3

105.000.000

26,3

2018

172

Aksa Enerji
Uretim A.S.

indere HES

Kayseri

hydraulic

17.01.2008

32.6

100.540.000

32,6

2016

173

Aksa Enerji
Uretim A.S.

Efrenk HES

icel

hydraulic

14 .06 2007

218

77 000000

218

2016

174

Aksa Enerji
Uretim A S

Sansa Regulatéri
ve HES

Erzincan

hydraulic

17.01.2008

92.4

326 000000

92.4

2016

17s

Aksa Enerji
Uretim A.S.

Kor Baraj ve HES

Bitlis

hydraulic

30.10.2008

28,3

133.090.000

28.3

2018

176

Aksa Enerji
Uretim A.S.

Kuletagi Baraji ve

Gumighane

hydraulic

05.03.2009

32.6

85.940.000

32,6

2016

17T

Aksa Enerji
Uretim A S

Koru HES

Gimighane

hydraulic

17.06. 2009

16.3

44 580000

16.3

2016

178

Ak-Serpin
Elektrik
Uretim
Ticaret A.S.

Serpin Regulatori
ve HES

Giresun

hydraulic

26.01.2011

13.4

47.520.000

13.4

11,0

2015

179

Aksivon
Elektrik
Uretim ve
Ingaat
Anonim
Sirketi

Asarcik
Regdlatéri ve
HES

Giresun

hydraulic

03 .05 2007

10.4

29710000

10.4

131
(January
2012)

2014

180

Aksuhes
Diazce-Aksu
Hidroelektrik

Enerjiden

Elektrik
Uretim
Santral Ltd_
Sti.

Aksu HES

Diizce

hydraulic

21.09 20086

48.3

141.370.000

483

7585

2013

181

Aksar-Nazar
Enerji
Uretim A.S.

Aksar-Mazar HES

Bitlis

hydraulic

2712.2011

40,7

113.650.000

40,7

223

2014

182

Akua Enerji
Uretim ve
Pazarlama
San. ve
Tic AS.

Kurtulus HES

Gaziantep

hydraulic

2501 2007

0.9

3127 000

2013

183

Akua Enerji
Uretim ve
Pazarlama

San. ve
Tic A S,

Bayramh HES

Gaziantep

hydraulic

04.02.2010

0.7

3.140.000

0.7

454

2013

184

Alagar HES
Enerji ing._
San. Ve Tic.
Ltd. Sti.

Kaprikale Reg. ve
HES

Kinkkale

hydraulic

29.07.2010

13.6

67.030.000

13.6

7.5

2015

185

Albe Enerji
Elektrik
Elektronik
Danigmanhk
Mugavirlik
Petrol
Madencilik
Tanm
Hayvancihk
San. ve Tic.
Ltd. Sti.

Berat HES

Antalya

hydraulic

11.03 2009

4.3

13 528 515

4.0
(September
2010)

2015

186

Albe Enerji
Elektrik
Elektronik
Danismanhk
Musgavirlik
Petrol
Madencilik
Tanm
Hayvancihk
San. Ve Tic.
Ltd_ Sti_

Yaprak HES

Antalya

hydraulic

19.08.2010

3.8

12.250.515

3.8

0.1
(September
2010)

2015

187

Albe Enerji
Elelktrik
Elektronik
Danigmanhk
Mugavirlik
Petrol
Madencilik
Tanm
Hayvancihk
Sanayi ve
Ticaret AS.

Yalnizardic HES

Konya

hydraulic

04 08 2011

17.5

53 540000

17.5

I

2016

188

Alp Elektrik
Uretim A S

Diizlen HES

Antalya

hydraulic

29012009

16.0

46 650 000

16.0

4.9

2015

169

Alpaslan Il
Enerji
Uretim

Sanayi ve

Ticaret A.S:

Alpaslan Il Baraji
ve Hes

hydraulic

06.09.2010

208.0

714.000.000

208.0

6.1

2018

190

Alperen
Elektrik
Uretim Ltd_

Sti

Dagbas HES

igel

hydraulic

12.05 2011

10.8

38 446 000

10.8

259

2014
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Altek Alarko
Elektrik
Santrallan
Tesis,
izletme ve
Ticaret A.S.

Karakuz Baraji ve
HES

Table 43. Hydrolytic Plants (continued)

Adana

hydraulic

~11.2006

88.5

335910 000

88.5

8.1

2014

192

Ambarhk
Elektrik
Uretim
Dagitim
Pazarlama
Sanayi ve
Ticaret
Anonim
Sirketi

Ambarlik HES

Rize

hydraulic

-03.2010

9.5

40.890.000

9.5

34.2 {legal
issue)

2014

193

Anadolum
Elektrik
Uretim Ltd.
Sti.

Baskdy HES

Bingdl

hydraulic

-01.2009

38.8

139.800.000

38.8

2015

194

Anadolum
Elektrik
Uretim Ltd.
Sti.

Karatag (Firat)
HES

Bingal

hydraulic

-01.2009

440

219690 000

440

8.0

2015

195

Ant Karliova
Elektrik
Enerji

Uretimi Ltd.

Sti.

Bingal | Reg. ve
HES

Bingdl

hydraulic

.07.2010

17.136.000

21.8

2015

196

ARC
Elektromeka
nik Enerji
San. Ve Tic.
Ltd Sti.

Kutay Reg. Ve

Tokat

hydraulic

.12.2008

24.619.000

65.5

2013

197

AR-ES

Elektrik
Uretim
Limited
Sirketi

HASAMEKale Reg.
Ve HES

Mevgehir

hydraulic

-11.2008

5.8

26 980 000

58

88.1

2013

198

An Su Enerji
Uretim Ltd.
Sti.

Akbag HES

Denizli

hydraulic

-08.2010

9.4

41.317.623

9.4

222

2015

199

Ansu
Elektromeka
nik
Mugavirlik
Enerji
Sanayi ve
Ticaret
Ltd Sti_

Kemal Reg. Ve
HES

Kastamonu

hydraulic

12 2008

7.6

24 730 000

7.6

7.3

2015

200

Ark Enerji
Uretimi
Sanayi ve
Ticaret A.S.

Erbaa HES

Tokat

hydraulic

12 2006

4580

398 560 000

49.0

2015

201

Arpaci
Elektrik
Uretim Ve
Tic. Ltd. Sti.

Arpacik reg. Ve
HES

Giresun

hydraulic

-06.2009

3.9

12.520.000

3.9

1.7

2014

202

Arsan Enerji

AS.

Kayakapri HES

Giresun

hydraulic

-01.2009

402

132781000

296

I

2012

203

Arsan
Sogukpinar
Elektrik
Uretim A S

Sofjukpinar HES

Giresun

hydraulic

072010

9.3

28.100.000

9.3

63.5

2013

204

Arsin Enerji
Elektrik
Uretim A.S.

Kadahor Reg. Ve

Trabzon

hydraulic

08 2011

9.8

23 338 000

9.8

2016

205

Artideger
Enerji Muh.
Kimya Med.

Ve Gida
Mad. Sanayi
Ticaret Ltd.

Sti.

Sucgati Reg. Ve
HES

Tokat

hydraulic

~10.2008

15.0

43 575 514

15.0

42 6

2013

206

As Enerji
Uretim Ltd.

Sti.

Delicay Reg. ve
HES

Erzincan

hydraulic

08 2011

19.8

99 279 449

19.8

04

2016

207

Aslancik
Elektrik
Uretim A.S.

Aslancik Brj. Ve
HES

Giresun

hydraulic

.03 2008

120.0

418 170 000

120.0

69.2

2014

208

Assu
Elektrik
Enerji
Uretim
Ltd Sti_

Balikh I-lIl-1ll Hes

Artvin

hydraulic

~10 2011

6.8

32 960 000

6.8

8.0

uncertain

209

Asvya Enerji
Elektrik
Uretim
Dagitim

San. ve Tic.

AS.

Ganesli Il Reg. ve
HES

Trabzon

hydraulic

02 2008

12.6

45 730 000

12.6

98.9

2012

210

Atabey
Enerji
Uretim San.
ve Tic. A.S.

Uzundere | HES

Rize

hydraulic

.07.20086

20.4

100.646.000

20.4

97.0

2013
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Table 43. Hydrolytic Plants (continued)

Ataser
211 | Elektrk - Cakmak || Reg. ve  Kahramanm) o, jic 01 02 2012 89 | 12.780.000 8.9 : uncertain
Uretim Ing. HES arag
Ltd. Sti.
Ataser
21| ekt - Gakmak | Reg. ve |Karamanm) oo jici 1111 2011 193 | 30.710.000 19,3 : uncertain
Uretim ve HES arag
ins. AS.
Ate Enerji
Elektrik | Caglayan Reg. ve | . )
213 Uretim San. HES Diyarbakir |hydraulic|11.11.2011 17,3 39.845.068 17.3 34 2016
Tic. Ltd. Sti
Ati Ingaat 541
214 UE;‘;:“VE Diyoban HES Arvin  |hydraulic|14.02.2008| 7.9 | 25.180.000 7.9 (September | 2013
Tic .Ltd. Sti 2010)
Atlas Enerji
215 | Elektik | Saman RequIatord] 15000 | hydrauiic|11.02.2009| 291 | 66.636.000 29,1 48 2015
Uretim ve HES
Sanayi A.S.
Atlas Enerji
Elektrik ! Yaylabasgi
216 Uretim Regiilatard ve Trabzon |hydraulic|15.01.2009| 26,0 57.537.000 26,0 4.9 2015
Sanayi A.S. HES
ATM
217|  Elektrik ATA%TEQE';E Trabzon |hydraulic|31.12.2008) 52 | 20.450.000 52 30 2015
Uretim AS.
Atya Enerji
Elektrik
Uretim Merkez reg. Ve .
218 Pazarlama HES Malatya |hydraulic|09.02.2011 6.2 36.120.000 6.2 221 2014
San. Ve Tic.
Ltd. Sti.
Ayvkal En.
219 | Elk Ur. Ve Kale HES Amasya |hydraulic|10.09.2008| 30,0 108.728.000 30,0 67,0 2013
Tic. Ltd. Sti
Ay Elektrik .
220 | Uretim Ltd. D“ra":f”rzls'""""v Antalya |hydraulic|06.03.2008| 4.0 | 15.650.000 40 75 2014
Sti.
Ay Elektrik Gevne-Karapinar
221 | Uretim Ltd. HES Antalya |hydraulic{20.11.2008 5.6 18.775.944 5.6 75 2014
Sti.
Aydinlar
Enerji
222 |Uretim San.| Hanak HES Ardahan | hydraulic|19.08.2010 7.6 9.700.000 7.6 493 2014
Ve Tic. Ltd.
Sti.
223 AYB; g”e”' Pasalar HES Rize |hydraulic|13.12.2007| 415 | 151.309.000 45 : uncertain
Ayone
Enerji Girpinar reg. Ve . . 9.31 (legal
224 Oretim Lid. HES Rize hydraulic|05.03.2009| 242 100.854 616 242 issue) 2015
Sti.
295 Lﬁﬁﬂf’:g‘ Cardakh HES Elazig |hydraulic[10.03.2011| 155 | 30.335.000 16,5 127 2015
Aziz Eneri Pamuk Reg. ve
226 | Uretim San. HES i Giresun | hydraulic|31.12.2008 6.1 20.366.000 6.1 10,3 2015
ve Tic. AS.
Bagkal
227 | Elektrik Karayel HES Amasya |hydraulic|07.06.2011 23,6 92.821.000 236 0.8 2016
Uretim AS.
Baren Enerji
Uretim Kirazlk reg. Ve
228 | Sanayive Hes i Siirt hydraulic|09.10.2008| 38,8 139.552.000 38.8 754 2013
Ticaret Ltd.
Sti.
Bang Enerji | Kaynarca Barajl .
229 UretimAS. ve HES Malatya |hydraulic|29.01.2009| 561 112.840.000 56,1 15,0 2014
Bang Enerji | Gukurkaya Reg. ) R
230 Uretim A S. Ve Hes Malatya |hydraulic|{17.06.2009 8.0 41.590.000 8.0 # 2015
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Baro
Elektrik
Uretim A.S.

Alicik Il Reg. ve
HES

Table 43. Hydrolytic Plants (continued)

Rize

hydraulic

24.02.2011

9.4

37.470.000

94

(legal issue)

2016

232

Basat
Elektrik
Uretim ve

Tic. Ltd.Sti.

Armagan HES

Erzincan

hydraulic

25122008

36,1

179.380.000

361

22

2015

233

Bagkoy
Enerji
Elektrik
Uretim A 5.

Kuzey HI HES

Ordu

hydraulic

10.01.2012

5.8

19.956.000

58

39

uncertain

234

Basdni
Elektrik
Uretim San.
Tic. Ltd. Sti.

Basoni Reg. Ve
HES

Ordu

hydraulic

23.10.2009

3T

10.610.000

3T

4.8 (legal
issue-July
2011)

2015

235

Baten Enerji
Uretimi A.S.

Tuzkdy Hes

Mevgehir

hydraulic

14.01.2010

59

67.490.000

89

98,9

2012

236

BAV
Elektrik
Uretim A.S.

Irmak HES

Ordu

hydraulic

10.03.2011

7.0

27.808.655

70

33

2014

237

Bayburt
Enerji
Uretim ve
Ticaret A.S.

Yildinm HES

Bayburt

hydraulic

20.09.2007

7.6

23.610.000

76

2012

238

Bayburtlu
Enerji
Uretim A.S.

Gencosman HES

Bayburt

hydraulic

10.03.2011

6.0

19.190.000

6,0

238

2016

239

Baysan
Elektrik
Ureitm A.S.

Razgarli | ve Il
HES

Rize

hydraulic

06.09.2010

101

38.312.000

10.1

17.5
(September
2010)

2014

240

BBD
Elektrik
Uretim
Ticaret Ltd.
Sti

Isik HES

Artvin

hydraulic

29.09.2011

10,8

34.260.000

10,8

28

2016

241

Beha
Elektrik
Uretim San_
Ve Tic. AS.

Esentepe Reg. Ve
HES

Trabzon

hydraulic

28.12.2010

16,2

48.860.000

16,2

34

2015

242

Belalan
Enerji
Uretim ve
ingaat
Anonim
Sirketi

Belalan Reg. Ve
Hes

Bilecik

hydraulic

29092011

41

23.865.000

41

2016

243

Bereket
Enerji
Uretim A.S.

Giktas HES

Adana

hydraulic

14.12.2006

2925

1.117.660.000

2925

2014

244

Bereket
Enerji
Uretim A_S.

Toros HES

Adana

hydraulic

18.01.2007

51,2

239.400.000

51,2

85,7

2012

245

Bereket
Enerji
Uretim A.S.

Mentas HES

Adana

hydraulic

18.11.2004

51,7

78.725.000

10.0

999

2012

246

Beren
Elektrik
Uretim Ltd.

Sti.

Bulgurkaya HES

Kahramanm
aras

hydraulic

26.08.2010

26

9.318.000

26

"

uncertain

247

Berke
Elektrik
Uretim A.S.

Ebru Reg. Ve
HES

Kastamonu

hydraulic

14.05.2008

31.6

78.731.000

316

01

2014

248

Berke
Elektrik
Uretim A.S.

Cigdem Reg. Ve
HES

Sinop

hydraulic

06.11.2008

£5.240.000

2014

248

Berrak
Enerji
Uretim Tic.
Ve San.
AS.

Givercin Reg. Ve
HES

Kahramanm
arag

hydraulic

18.01.2012

16,3

48.167.000

16,3

07

uncertain

250

Berraksu
Elektrik
Uretim Ltd

Sti.

Berrak HI HES

Trabzon

hydraulic

30.10.2008

11,0

48.050.000

11,0

#

uncertain
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Bess
Elektrik
Uretim San.
wve Tic. A S

Derekdy-
Demirkapi HES

Table 43. Hydrolytic Plants (continued)

Rize

hydraulic

13.11. 2007

111.9

395 710.000

111.9

0.6 (legal
issue)

2016

25

R

Bey Enerji
Uretim Ltd.
Sti.

Tahtaképri HES

Hatay

hydraulic

28.05.2009

4.6

5.830.000

4.6

0.0

2016

253

Beyda
Enerji
Uretim ve
Tic_ Ltd. Sti.

Yakacik Reg. ve
HES

Hatay

hydraulic

15.03 2012

11.4

42 340 000

1.4

uncertai

254

Beyobasi
Enerji
Uretimi A S

Sekiyaka Il Reg.
Ve HES

Mugla

hydraulic

21.01.2010

3.5

17.054.000

3.5

353

2014

255

BGT Mavi
Enerji
Elektrik
dretim
Dagitim
Pazarlama
San. Ve Tic.
AS

Sukenan Reg. ve

HES

Trabzon

hydraulic

11.11.2010

6.8

21.640.000

6.8

46.1

2014

256

Biem Enerji
Uretim A S

Incebel HES

Erzurum

hydraulic

18.04 2007

7.5

19.185 000

7.5

559

2014

257

Bilsev Enerji
Uretim ve
Ticaret
Anonim
Sirketi

Karakurt HES

Kars

hydraulic

2402 2011

113.4

407 892 000

113.4

3.6

2015

258

Bingal
Elektrik
Enerji
Uretimi Ltd.
Sti.

Bingal Il Reg. ve
HES

Bingal

hydraulic

06.07.2011

17.4

37.010.000

17.4

2016

259

BHND
Elektrik
Uretim
Anonim
Sirketi

Gelincik HES

Glumisghane

hydraulic

20.03.2008

7.1

21.207.000

17.2

2014

260

BMND
Elektrik
Uretim
Anonim
Sirketi

Uggen HES

Osmaniye

hydraulic

17.04 2008

3.9

9.960.000

3.9

239

2014

261

BHND
Elektrik
Uretim
Anonim
Sirketi

Ugcgen 2 HES

Ordu

hydraulic

06.03.2008

11.6

39.034.000

11.6

54.3

2014

262

Bolsu Enerji
Elektrik
Uretim San_
ve Tic. Ltd.
Sti.

Celtikdere HES

Bolu

hydraulic

13.12 2007

2.2

6259 314

2.2

0.0

uncertai

263

Bolsu Enerji
Elektrik
Uretim San.
ve Tic. Ltd
Sti.

Cevizlidere HES

Bolu

hydraulic

13.12.2007

3.5

10.351.817

3.5

0.0

uncertai

264

Bomonti
Elektrik
Miih. Miig.
Ing. Tur. Ve
Tic. Ltd. Sti.

Sifrin Reg. ve HES

Adiyaman

hydraulic

25032010

6.9

17.386 555

6.9

951

2012

265

Boyabat

Elektrik

Uretim ve
Tic. Ltd. Sti.

Boyabat HES

Samsun

hydraulic

13.11.2007

528.0

1.468.000.000

528.0

96.8

2012

266

Bozat
Elektrik
Uretim A S

Zekere HES

Giresun

hydraulic

27.11.2008

4.2

10.063.000

4.2

52.3

2013

267

Boztepe
Enerji
Uretim
Pazarlama

AS.

Gemciler Reg. Ve
HES

Adiyaman

hydraulic

19.09 2011

8.4

34 962 000

8.4

85.0

2013

268

Bozyazi
Enerji
Uretim ve
Ingaat A.S.

Bozyaz Reg. ve
HES

icel

hydraulic

02.06.2011

10.0

26.850.000

10.0

9.1

2015

269

BT Bordo
Elektrik
Uretim Dag.
Paz. San.
Ve Tic. AS.

Yagmur reg. Ve
HES

Trabzon

hydraulic

29.01.2009

9.2

31.607.000

9.2

92,0

2013

270

BTA Eneriji
Elektrik
Uretim

Ing San.ve

Tic.Ltd.Sti.

Balkodu Il
Regtilatari ve
HES

Trabzon

hydraulic

15.02 2007

12 815 000

0.2

2015
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Bucak
Yenilenebilir
Enerji
Uretim A.S.

Bucakkay HES

Table 43. Hydrolytic Plants (continued)

Antalya

hydraulic

03.05.2007

10.0

44 059000

10,0

46,9
(January
2012)

2013

272

Burgig
Bursa
Guchbirligi
Enerji
Uretim San.
ve Tic. AS.

Bogazkoy Barajl
ve HES

Bursa

hydraulic

30.08.2010

10.6

20.040.000

10,6

34.8

2014

273

Biikor
Elektrik
Uretim A.S.

Bukor Il HES

Bilecik

hydraulic

07.09.2011

8.0

35.814.000

8.0

46.1

2015

274

Can Enetji
Entegre
Elektrik

Uretim A.S.

Canakel
Regulatard ve
HES

Trabzon

hydraulic

16.03.2006

95

38.840.000

4.7

2012

275

Can Eneji
Entegre
Elektrik

Uretim A S

Kayalik
Regulatard ve
HES

Trabzon

hydraulic

25.12.2008

41

14.630.000

4.1

15,4

2014

276

Cese
Elektrik
Uretim A.S.

Mavi HES

Trabzon

hydraulic

04.03.2010

11,6

28.580.000

116

13.0
(January
2011)

2014

277

Ceyhan
Enerji
Uretim San_
VeTic. AS.

Berat Reg. Ve
HES

Adiyaman

hydraulic

15.12.2010

4.0

20.5650.000

4.0

6.9

2015

278

CG Enerji
Elektrik
Uretimi Ing.
San. Ve Tic.
Ltd. Sti.

Sema Reg. ve
HES

Kinkkale

hydraulic

26.08.2010

15,3

83.520.000

16,3

0.0

2015

279

Cogkun
Elektrik
Uretim
Ltd.Sti.

Yesgilvadi HES

Hatay

hydraulic

14.09.2006

8.8

37.650.000

8.8

95.9

2013

280

Gaglar
Enerji Yapi
ve Yapl
Malzemeleri
Sanayi
Ticaret A.S.

Dodan Reg. ve
HES

Mug

hydraulic

25.04 2008

3.0

9.750.000

3.0

27,2

2015

281

Caglayan
Hes Enerji
Uretim A.S.

Caglayan HES

Trabzon

hydraulic

16.10.2008

52

20.830.000

52

98.8

2012

282

Calk Enerji
Elektrik
Uretim ve
Madencilik
AS.

Kizkayasi Brj. Ve
HES

Bursa

hydraulic

11.03.2009

130,0

395.610.000

130,0

4.9

2016

283

Calk Enerji
Elektrik
Uretim ve
Madencilik
AS.

Aksu (Coruh-
Anakol) Baraji ve
HES

Bursa

hydraulic

05.03.2009

1340

363.278.000

1340

5.1

2016

284

Camlikaya
Enerji
Uretim ve
Tic. AS.

Atakoy HES

Trabzon

hydraulic

17.01.2008

50

19.200.000

5.0

24.6

2014

285

Carsamba
Enerji
Elektrik
Uretim A.S.

Cargsamba HES

Samsun

hydraulic

28.05.2009

11.8

62.768.000

0.0

99.7

2012

286

Gekerek

Elektrik

Uretim ve
Tic. Ltd. Sti.

Cekerek Reg. Ve
Hes

Yozgat

hydraulic

2012201

226

65.016.031

226

4.2

2016

287

Cetin Enerji
AS.

Cetin Baraji ve
HES

Siirt

hydraulic

04.06.2009

386.0

1.208.814.000

386.0

7.0

2016

288

Ciftekdpra
Elektrik
Uretim Ltd

Sti.

Ciftekdpra Reg. ve
HES

Artvin

hydraulic

01.10.2009

82

31.170.000

8.2

87.7
(January
2012)

2012

289

Daglar
Enerji
Elektrik
Uretim A.S.

Kalecik HES

Artvin

hydraulic

29.01.2009

26.6

81.970.000

26.6

36

2015

290

Damlapinar
Elektrik
Uretim San.
Ve Tic. AS.

Manahoz HES

Trabzon

hydraulic

07.03.2007

4.7

16.839.000

4.7

69.8

2013

107
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Damlapinar
Elektrik
Uretim San.
Ve Tic. AS.

Cinali HES

Table 43. Hydrolytic Plants (continued)

Trabzon

hydraulic

21.09.2006

5.9

19.085.000

5.9

(legal issue)

uncertain

292

Damlapinar
Elektrik
Uretim San.
Ve Tic. A.G.

iftelan HES

Trabzon

hydraulic

19.03.2009

134

43.533.000

134

26.9

2014

293

Darenhes
Elektrik
Uretimi A.G.

Pembelik HES

Elazig

hydraulic

22.09.2005

1224

367.482.000

1224

38.1

2015

294

Darenhes
Elektrik
Uretimi A.S.

Tatar HES

Tunceli

hydraulic

02.06.2005

115.8

364.252.000

115.8

70.0

2014

295

Debi Enerji
Elektrik
Gretim

Dagitim Ing.

Mah. Tic.
Lid. Sti.

Aksu Regllatori
ve HES

Isparta

hydraulic

17.01.2008

11.9

25.790.000

11.9

6.1

2016

296

Debit
Elektrik
Uretim
Ltd.Sti.

Bora (Memi Usta)
HES

Sakarya

hydraulic

09.02.2011

4.361.000

7.8

2016

297

Dedegdl
Enerji
Yatinm A.G.

Sinanhoca HES

Antalya

hydraulic

22.03.2007

57.0

274.000.000

57.0

»

uncertain

298

Degirmen
Elektrik
Uretim San.
ve Tic. AS.

Korkuteli Reg. ve
HES

Antalya

hydraulic

16.07.2009

3.0

9.370.000

3.0

11.9 {legal
issue)

2015

299

Demirci
Enerji
Yatinm
Uretim
ing ve Tic.
AS.

Demirci Reg.ve
HES

Kastamaonu

hydraulic

30.09.2010

131

59.068.000

131

32,6

2014

300

Demko
Enerji
Uretim ve
Tic. Ltd. Sti.

Sogit Reg. ve
HES

Kars

hydraulic

12.05.2011

17.0

53.700.000

17.0

7.0

2016

301

Deniz Enerji
Elektrik
Uretim Paz.,
Dan., San.
ve Tic. Ltd.
Sti.

Tepehan Reg. ve
HES

Malatya

hydraulic

03.03.2011

13.3

36.960.000

13.3

10.4

2016

302

Denizli
Elektrik
Uretim A §_

Sarkavak HES

Denizli

hydraulic

16.04.2007

3.2

25.180.151

3.2

491

2013

303

Derebasi
Enerji A.3.

Derebasi HES

Trabzon

hydraulic

29.11.2007

11.3

33.860.000

11.3

13.4

2015

304

Derekiy
Elektrik
Uretim Ltd_

Sti.

Derekiy HES

Antalya

hydraulic

26.01.2012

4.5

18.808 124

4.5

uncertain

305

Deremen
Enerji
Elektrik
Uretim San.
ve Tic. AS.

Acgma Reg. ve
HES

Trabzon

hydraulic

20.11.2008

25

9.610.000

25

30.5

2014

306

Derin Enerji
Uretim San.
ve Tic. AS.

Camlica Il HES

Kayseri

hydraulic

09.02.2011

15,9

90.700.000

15,9

37

2015

307

Derya
Elektrik
Uretim ve
Ticaret A.S.

Pirincli Reg. Ve
HES

Corum

hydraulic

26.03.2009

19.5

155.200.000

19.5

a97.0

2012

308

Detas Enerji
Uretim AS.

Candir | Reg. Ve
HES

Antalya

hydraulic

20.12.201

6.500.000

201

2016

309

Dinamik
HES Enerji
Yatinmlan
San. Ve Tic.

AS.

Kargi HES

Antalya

hydraulic

09.02.2011

4.5

14.610.010

4.5

35 (January
2012)

2014

310

Direng
Enerji
Uretimi San_
Ve Tic. AS.

Selin | HES

Rize

hydraulic

27.08.2007

230

93.120.000

230

1.4 {legal
issue)

2015

108




311

Direnc
Enerji
Uretimi San.
Ve Tic. AS.

Selin Il HES

Table 43. Hydrolytic Plants (continued)

Rize

hydraulic

27.06.2007

250

104.290.000

250

0.1 {legal
issue)

2015

312

Dirim Enerji

Uretim San.

Ve Tic. Ltd.
Sti.

Cankl Reg. ve
HES

Samsun

hydraulic

12.01.2012

18,3

§8.070.000

18.3

uncertain

313

Diz-ep
Elektrik
Uretim A S

Bektemur HES

Amasya

hydraulic

15.10.2009

36

19.287.000

36

90.8
(January
2012)

201z

314

DMNZ Elektrik
Uretim A.S.

Buyik Menderes-
Akkent HES

Denizli

hydraulic

04.06.2009

36

21678615

36

1%

2012

315

Doga Hes
Elektrik
Uretim A5,

Ak Regulatara ve
HES

hydraulic

06.05.2010

12,8

38.372.916

12,8

14 .4
(January
2012)

2014

316

Dogal
Elektrik
Uretim
Ticaret
Sanayi AS.

Cala Reg. ve HES

Artvin

hydraulic

20.05.2009

131

42.985.000

131

298

2014

317

Dogus
Enerji
Uretim ve
Ticaret AS.

Artvin Baraji ve
Hes

Artvin

hydraulic

04.02 2010

340.0

1.026.000.000

340.0

203

2015

318

Doka Enerji
Sanayi
Ingaat

Ticaret A.S.

Arkun Baraji ve
HES

Erzurum ve
Artvin

hydraulic

10.05.2007

2313

§18.040.000

231.3

60,1

2014

319

Dumlu
Enerji
Elektrik
Uretim San.
Ve Tic. Ltd.

Sti.

Dumlu HES

Erzurum

hydraulic

11.11.2010

9.174.000

67.5

2015

320

Durucasu
Elektrik
Uretim Ltd.
Sti

Duru Reg. ve HES

Amasya

hydraulic

05.03.2009

9.0

45.070.000

4.2

251
(January
2012)

2014

3

Durusu
Enerji
Uretim Ltd.
Sti

Duru HES

Bingal

hydraulic

19.01.2011

69,3

178.147.000

69.3

353

uncertain

322

Ebara
Elektromeka
nik Enerji
San. Ve Tic.
Ltd. Sti.

Cineyt Reg. Ve
HES

Artvin

hydraulic

10.04.2008

60,7

189.020.000

60,7

(legal issue)

uncertain

323

EBD Enerji
Uretim ve
Ticaret A.S.

Karoglu (Kotanl)
HES

Ardahan

hydraulic

28.02.2008

441

191.460.000

44,1

6.3

2015

324

EBD Enerji
Uretim ve
Ticaret AS.

Serap HES

Kars

hydraulic

16.12.2008

30,0

74.453.000

30,0

69,1

2013

325

Efe Enerji
Elektrik
Uretim

Pazarlama

Danigmanhk
San. Ve Tic.
Ltd. Sti.

Bayraktar Reg. Ve
HES

Trabzon

hydraulic

07.06.2011

8.150.000

8.9

2015

326

Efe Enerji
Elektrik
Uretim

Pazarlama

Danmigmanhk
San. Ve Tic.
Ltd. Sti.

Erem HES

Osmaniye

hydraulic

25.06.2009

35

12.420.000

35

68 .4

2013

327

Egeli Enerji
Yatinm
Uretim
Ingaat ve

Ticaret Lts.

Sti

Yayla Reg.ve HES

Artvin

hydraulic

30.10.2008

5.3

22.289.000

53

84.9

201z

328

Egemen
Elektrik
Uretim Tic.
Ve San. Ltd.

Sti.

Saran HES

icel

hydraulic

26.02.2009

17.8

67.023.000

17.8

17.6

2014

329

Egenda Ege
Enerji
Uretim A.S.

Manavgat | HES

Antahya

hydraulic

27.12.2007

26,8

77.840.000

26.8

7.1

2015

330

Egenda Ege
Enerji
Uretim A S

Eglence-1 HES

Adana

hydraulic

27.12.2007

40,2

122743771

40,2

88.3

2013
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Egenda Ege
Enerji
Uretim A S.

Table 43. Hydrolytic Plants (continued)

Eglence-2 HES

Adana

hydraulic

27.

12.2007

301

91.996.043

301

86.2

2013

332

Egin Enerji
Uretim
Agaclandirm
a Tanm ve
Haywvancilik
Insaat
Turizm
Madencilik
San. Ve Tic.
Ltd_ Sti_

Demir Reg. ve
HES

Erzincan

hydraulic

04

_05.2011

4.2

8.100.000

2015

Ekinciler
Balgesi
Enerji
Uretim
Pazarlama
San. Ve Tic.
Lid. Sti.

Ekinciler Reg. ve
HES

Gumushane

hydraulic

12

_05.2011

3.480.000

2015

334

Ekol
Elektrik
Uretim
Dagitim
Sanayi ve
Ticaret A

Burgular (Gebes)
HES

Antalya

hydraulic

04

122008

54 550.000

2015

335

Ekotel enerji
Uretimi
lletigim

Elektronik
Elektrikli
Cihaz ve
San. Tic.
Paz. Ltd.
Sti.

Kayabasi Reg. ve
HES

Malatya

hydraulic

17

022011

10.080.000

uncertain

336

Elda
Elektrik
Uretim
Ltd Sti.

skale Reg. Ve HEY

Aurtvin

hydraulic

22

.03.2012

27.757.000

10.8

I

uncertain

337

Elen Enerji
Uretimi
San.Tic. A S

Dogangay HES

Sakarya

hydraulic

10

052007

31.5

171.682 000

31.5

53.7

2013

Elhes
Elektrik
Uretim Ltd_

Gokgekoy Reg.
Ve HES

Erzincan

hydraulic

30

10 2008

6.2

31.080.000

6.2

2014

Sti
Elif Grup
Enerji
Elektrik
Uretim
Limited
Sirketi

Yazih |1 HES

icel

hydraulic

06

-09.2010

7.4

28.390.361

7.4

3.6

2015

Elite
Elektrik
Uretimi ve
Elektronik
Makine
Sanayi Tic.
Lid. Sti.

Han HES

Karabiik

hydraulic

12

042007

6.1

16.210.000

6.1

2015

341

Emirhan
HES Enerji
Yatinm
Uretim
Ingaat ve

Ticaret A.

Poyrazli Reg. ve
HES

Sivas

hydraulic

15

_03.2012

7.687.000

2016

342

Emsat
Elelctrik
Malzemeleri
Pazarlama
Imalat
Taahhiit
San._ ve
Tic.Ltd. Sti.

Merekler Reg. ve
Algéla HES

Ardahan

hydraulic

.03.2009

42.835.000

12,5

95.6

2012

343

Enbati
Elelctrik
Uretim
Sanayi ve
Tic. A.S.

Piringlik reg ve

Karabiik

hydraulic

29

-01.2009

239

76.850.000

239

76,2

2013

Enerji 2023
Insaat
Elekdtrik

Uretim Tic.

Delice 1 HES

Tokat

hydraulic

23,

11.2011

6.4

19.874.000

6.4

uncertain

345

Enerjisa
Enerji
Uretim A5

Kandil Enerji
Projesi HES

Kahramanm
arag

hydraulic

09

.03.2008

211.5

588.999.000

211.5

2.5

2014

346

Enerjisa
Enerji
Uretim A

Sanguzel HES

Kahramanm
arag

hydraulic

09

-03.2006

104.6

311.763.000

104.6

78.8

2014

347

Enerjisa
Enerji
Uretim A S

Dagdelen HES

Kahramanm
arag

hydraulic

09

.03.20086

23.540.000

47.6

2014

348

Enerjisa
Enerji
Uretim A

Kiopri Baraj ve
HES

Adana

hydraulic

06

_07_2006

158.1

383.860.000

158.1

93.3

2013

349

Enerjisa
Enerji
Uretim A S

Kugakl Baraji ve
HES

Adana

hydraulic

06

.07.20086

205

47.705.000

205

55.5

2014

350

Enerjisa
Enerji

Uretim A

Kavsak Bendi ve

Adana

hydraulic

06

122007

185.5

741.030.000

185.5

71.0

2014
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Enerjisa
Enerji
Uretim A.S.

Yamanh Il Reg.
Ve HES

Table 43. Hydrolytic Plants (continued)

Adana

hydraulic

22.06.2006

88,9

301.610.000

88.9

438

2014

352

Enerjisa
Enerji
Uretim A.S.

Cambag Barajl ve
HES

Trabzon

hydraulic

25.04.2008

45,0

200.510.000

450

63.9

2014

353

Enerjisa
Enerji
Uretim A.S.

Dogancay Hes

Adana

hydraulic

27.11.2008

3245

176.590.000

325

14.0

2015

354

Enerka
Kalecik
Elektrik
Uretim ve
Pazarlama
A

Kalecik HES

Ankara

hydraulic

01.02.2007

11,8

84 767.713

11.8

68,3

2014

355

Enersu
Enerji
Elektrik
Uretim
Petrol
Maden
Ingaat San.
ve Tic. Ltd.
Sti

Hisar HES

Elazig

hydraulic

23.02.2012

5.0

11.960.000

5.0

1%

uncertain

356

Enser Enerji
Elektrik
Ingaat

Maden San.

Ve Tic. Ltd.

Sti

Uzunkéy Reg. ve
HES

Adiyaman

hydraulic

25.07.2010

33

9.200.000

33

I#

2015

357

Ensu
Elektrik
Enerji
Uretim Ltd
Sti

Cigdem reg. Ve
HES

Giresun

hydraulic

27.11.2008

14.9

39.750.000

14.9

40.0

2014

358

Entek Enerji
Teknolaojiler
San. ve
Tic. Ltd Sti.

Cindere HES

Denizli

hydraulic

11.01.2007

293

88.120.000

10.8

»

uncertain

359

Entek Enerji
Teknolojiler
San. ve
Tic.Ltd.Sti.

Boztepe HES

Ordu

hydraulic

07.08.2008

18.5

48.200.000

18.5

66.0

2013

360

Eran
Elektromeka
nik Enerji
San. Ve Tic.
Ltd. Sti.

Damla Reg. Ve
HES

Artvin

hydraulic

17.04 2008

56,0

182.313.000

56,0

3.2 (legal
issue)

2016

361

Erenler
Enerji
Uretim ve
Ticaret AS.

Degirmen
Regulatord ve
HES

Antahya

hydraulic

04.04 2007

7.7

19.607 644

77

76.5

2013

362

Eres Enerji
Uretimi San.
Tic. AS.

Erikoglu-Keserali
HES

Mugla

hydraulic

01.10.2009

8.880.000

23,0

2014

363

Eric Enerji
Uretim ve
Tic. A.S.

Eric Baraji ve Hes

Erzincan

hydraulic

03.06.2010

186.7

702.720.000

188.7

2.4

2016

364

Er-kur
Seydioglu
Elektrik
Uretim A.S.

Seydioglu HES

Trabzon

hydraulic

06.06.2007

23

11.240.000

23

46.1

2013

365

ErMaMur
Elektrik
Uretim
Dagitim Su
Uranleri Ing.
Tanm Tic.
Ltd. Sti.

Caygozu HES

Mugla

hydraulic

25.03.2008

03

2.210.000

03

217

2014

366

Ersoy Enerji
Ticaret ve
Sanayi A.S.

Karapur HES

Kahramanm
arag

hydraulic

07.02.2008

9.2

33.590.000

9.2

0.2

2016

367

Ersoy Enerji
Ticaret ve
Sanayi A.S.

Catalkaya HES

Kahramanm
arasg

hydraulic

16.07.2009

181

52.100.000

18.1

0.2

2016

368

Etken
Elektrik
Uretim Ltd.
Sti.

Oylat | HES

Bursa

hydraulic

13.03.2008

7.730.000

58.6

2014

369

Etken
Elektrik
Uretim Ltd.

Sti.

Koroglu HES

Osmaniye

hydraulic

25.12.2008

5.8

19.109.000

5.8

31.0

2014

370

Etki Elektrik
Uretim A.S.

Demirdaven Reg.
Ve HES

Artvin

hydraulic

18.07.2012

9.2

33.350.000

9.2

5.0

2015
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Table 43. Hydrolytic Plants (continued)

371 %‘r‘;'tiiefg_‘ K'g'aHFéESQ' Ve Arvin | hydraulic|21.06.2012| 112 30.381.000 11,2 0.0 2015
September
Elektromeka
372 | nik Eneiji Me”HREeSg' Ve | Eum |hydraulic|19.03 2008| 108 | 29520 000 10.8 50.7 2014
San. Tic.
Ltd. Sti.
Eymir Enerji
373 EU'::: D'C'efggaba” Diyarbakrr |hydraulic|11.08.2011| 263 | 110.851.000 263 0.8 2016
Ltd.Sti.
Eyner Enerji
Uretim ve
374 | Ticaret | Taghkaya HES Arvin | hydraulic|07.05.2009| 226 92 668000 22,6 34 2016
Limited
Sirketi
Ey-Tur
Elektrik Yagmur Reg. Ve
375 | Eneri HEs Kars  |hydraulic|10.04.2008| 307 | 87.376.000 30.7 219 2015
Uretim ve
Tic. Ltd.Sti.
Falanj Eneriil o | Regalater 86,9
376 Elektrik g Giresun  [hydraulic|03.05.2007 9.1 31.350.000 9.1 (January 2012
Uretim A.S. ve HES 2012)
Fatih Enerji
Elektrik
377 Ué‘:tr']mszanz' Aksu HES Malatya |hydraulic|04.05.2011| 6,0 21.283.000 6.0 56,6 2014
Ve Tic. Ltd.
Sti.
Fem Enerj Pagal Reg. Ve
378 | Uretim Ltd. Hoo Giresun  |hydraulic|01.12.2011| 7.2 23.257.000 7.2 3.0 2016
Sti.
379 E:;L”:fs_ GEIZZ”EE'S”' Ve | Batman |hydraulic|01052008| 37.8 | 158400 000 373 99,3 2012
380 E:;J.ri”;fs_ S'WE”HEES““"E Siit |hydraulic{15.01.2009| 18,2 44.880.000 18,2 15,8 2014
Firat
Elektrik .
3B o Akanci HES Tokat |hydraulic|28.03.2012| 102.3 | 410.770.000 102,3 14,3 2015
Tic. AS.
Ga Elektrik
Enerjisi
382 |Uretim Satis| Umutlu HES Amasya |hydraulic|30.10.2008| 236 86.050.000 2356 8.3 2015
San. Ve Tic.
Ltd. sti.
GAE Enerji
3g3 | _Uretim DeryaHES  |Gumishane|hydraulic|15.01.2009| 28,3 86.740.000 28,3 1.7 2015
Ticaret ve
Sanayi A.S.
Gelenak Degirmendere
384 | Elektrik HES Denizli  |hydraulic|17.07.2008| 1.4 6.933.791 14 14.3 2014
Uretim A.S.
General General Reg. ve
385 | Eneri HES Ordu  |hydraulic|29.07.2010| 5.8 15.600.000 5.8 36,6 2013
Uretim A.S.
Getiri Enerji
36| U™ IpioReg ve HES| Oy |hydraulic|07.05.2009] 4.0 16.110.000 4,0 14,9 2014
Sanayi ve
Tic. Ltd. Sti.
Geyn Enerji Tokmadin
3g7 | Uretim Regillatérii ve Giresun  |hydraulic|29.09.2011| 3.6 10.157.000 3.6 7.7 2015
.Sanayl ve HES
Tic. Ltd. Sti.
GEB:;F‘;EW Kizilgam
388 Regiilatdrii ve | Kastamonu | hydraulic|03.05.2012 14 6.103.000 14 0.0 uncertain
_Sanayl ve HES
Tic. Ltd. Sti.
Gimak
389 Urelflr:r?rlj_ltd. BEY'L‘E‘?' Ve | Ankaa |hydraulic|13.032008) 53 | 15610000 53 147 2014
Sti.
Gizem
3gp | Flektrik | Bahar Reg. Ve Ordu  |hydraulic|18.05.2011| 124 35.230.000 12,4 56 2016
Uretim HES
Ltd.Sti.
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GMT Enerji
Elektrik
Uretim A.S.

Table 43. Hydrolytic Plants (continued)

5TS-1 Reg. ve
HES

Kayseri

hydraulic

01.12 2011

8.0

36 460000

0.3

uncertain

392

Gaokbel
Enerji
Elektrik
Uretim A5,

Gokbel HIHES

Isparta

hydraulic

06.09.2010

241

75.720.000

241

53.6

2013

393

Gékcay
Enerji
Elektrik
Uretim San.
Ve Tic. Ltd.
Sti.

Derincay HES

Giresun

hydraulic

09.02.2012

6.4

22.535.000

6.4

0.8

uncertain

394

Gokcekoy
Elektrik
Uretim Ltd.
Sti.

Ziyaret HES

Erzincan

hydraulic

26.01.2012

38

15 480 000

uncertain

395

Giksu
Enerji
Uretim A S

Ayranh Hes

Sivas

hydraulic

16.12 2010

18.4

79.915.000

18.4

53.3

2013

396

Gaozel
Elektrik Ur.
AS

Gungdr Reg. Ve
Hes

Erzurum

hydraulic

19.08 2010

10 518 000

22

0.0

2016

397

Grup
Elektrik
Uretim A.S.

Serefli Reg. ve
HES

Adiyaman

hydraulic

04.05.2011

14.362.000

4.1

0.0

uncertain

398

Gufen Enerji
Elektrik
Uretim

Pazarlama
San. Tic.
Ltd. Sti.

Gikboyun reg ve
hes

Osmaniye

hydraulic

09.07 2009

55

17.370.000

425

2014

399

Galkar
Enerji
Uretim ve
Ticaret A3,

Duzenli HES

Aurtvin

hydraulic

28.11.2005

30.547.000

457 (legal
issue)

uncertain

400

Gimigsan
Enerji
Elektronik
Elektrik ing.
Taah. San.
ve Tic. Ltd.
Sti.

lica HES

Wan

hydraulic

2512 2008

9.0

259 050 000

86.7

2014

401

Gian Enerji
Uretim
Sanayi
ithalat

Ihracat ve

Tic. Ltd. Sti.

Batlama Reg. Ve
Hes

Giresun

hydraulic

08 07 2009

12.370.000

2014

402

Gun-tag
enerji el
Uretim A.S.

Dereici reg. Ve
hes

Trabzon

hydraulic

04 .05 2011

12 300 000

&0 (January
2012)

2013

403

Gurgen
Enerji
Uretim ve
Dagitim
AS

Girgen Reg. Ve
HES

Rize

hydraulic

29.09.2011

9.664.962

24

14

uncertain

404

Girle Enerji
Elektrik
Uretim Ing.
Egitim Dan.
San Tic. Ltd
Sti.

Tarakh Girleyik
HES

Sakarya

hydraulic

29.07.2010

05

2.720.000

0.5

4.4

2015

405

Giirleyen
Enerji
Uretim
Pazarlama

AS

Alatay HES

Ordu

hydraulic

19.09.2011

13,9

52.772.092

13,9

{legal issue)

2016

406

HH K
Enerji
Elektrik
Uretim
Anonim
Sirketi

Calikobasi reg. Ve
HES

Giresun

hydraulic

14.06.2012

17.9

46.400.000

17.9

0.0

uncertain

407

Has Enerji
Elektrik
Uretim A S

Ikizkavak HES

Artvin

hydraulic

02 06 2011

224

82 180000

224

3.8

2016

408

HATKO
Enerji
Elektrik
Uretim ve
Ticaret A5

Karakecili |

Tokat

hydraulic

156.03 2012

6.8

25220000

uncertain

409

Hayatsu
Enerji
Uretim
Turizm
ingaat
Sanayi ve
Ticaret Ltd_
Sti.

ayat |-l Reg. Ve He

Antalya

hydraulic

26.05 2011

7.3

30 150000

uncertain

410

Heda
Elektrik
Uretim Ltd.
Sti.

Camh HES

Trabzon

hydraulic

07.05.2009

5.0

18.895.000

9.2

2015
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Hes Enerji
Uretimi San.
Tic. AS.

Yunuslar Hl Hes

Table 43. Hydrolytic Plants (continued)

Kastamonu

hydraulic

09.06.2010

8.1

25.010.000

8.1

1.7

2015

412

Hetas
Hacisalihogl
u Enerji
Ticaret AS.

Kapriyan Reg.
Ve HES

Trabzon

hydraulic

20.06.2007

104

35.770.000

104

27,2

2014

413

Hetag
Hacisalihogl
u Enerji
Ticaret A.S.

Tonya |-l
Regulatard ve
HES

Trabzon

hydraulic

07.03.2007

26

10.510.000

26

95.8

2012

414

HGM Eneriji
Ingaat
Makliyat
Gida Gobre
Yem San.
ve
Tic.Ltd. Sti.

Karanhkdere HES

Malatya

hydraulic

25.06.2009

7.2

25.000.000

7.2

6,6

2015

415

HHK Enerji
Elektrik
Uretim Ltd.

Sti.

Memiili reg. Ve
HES

Giresun

hydraulic

06.06.2012

3.9

9.410.000

3.9

0.0

uncertain

416

Hidag
Elektrik
Uretim
Hidroelektrik
Santralleri

AS

Timarh Regiilatéri
ve HES

Cankin

hydraulic

30.10.2007

T4

58.020.000

T4

T4.8

2013

47

Hidro D
Hidroelektrik
Enerji
Uretim A S.

Cobanli HES

Sivas

hydraulic

22.11.2007

201

53.136.000

201

82,3

2013

418

Hidro Lider
Elektrik
Uretim ve

Tic. Ltd. Sti.

Cayirozii reg. Ve
HES

Erzurum

hydraulic

12.04.2012

10.6

23.300.000

10.6

0.6

uncertain

419

Hidralik
Enerji Mih.
Miig. ing.
El. Uretim
ve San. Ltd
Siti.

Akpinar Reg. ve
HES

Dozce

hydraulic

13.10.2010

8.2

39.540.000

8.2

23

2015

420

Hilal Enerji
Uretim
Sanayi ve
Ticaret AS.

An Reg. Ve HES

Rize

hydraulic

16.12.2008

38.0

145.820.000

38.0

217

2015

421

Hira Enerji
Uretim ve
Ticaret Ltd.

Sti.

Mor-1 Reg. Ve
HES

Ordu

hydraulic

25122008

11.3

42.330.000

11.3

6,7

2016

422

Hosdere
Enerji
Elektrik
Uretim ve
Ticaret AS.

Sena HES

Kars

hydraulic

23.06.2010

19.3

60.410.000

19.3

69.1

2014

423

llgar Elektrik
Uretim Ltd.
Sti.

Ergenekon Reg.
Ve HES

Gomughane

hydraulic

21.04.2011

6.2

20.520.000

6.2

2016

424

Irmak Enerji
Uretim San.
ve Tic. AS.

Eren Baraji, Reg
ve HES

Karabiik/Ka
stamonu

hydraulic

25122008

37.0

141.698 552

37.0

20,9

2015

425

IBA Elektrik
Uretim Ltd.
Sti.

incir Reg. Ve HES

Siirt

hydraulic

06.11.2008

1258

467.516.000

1258

6.4

2015

426

Idil ki Enerji
Sanve Tic
AS.

Olur HES

Erzurum

hydraulic

06.09.2007

652

170.430.000

652

2016

427

Idil ki Enerji
Sanve Tic
AS

Kozbiiki HES

Ordu

hydraulic

25042008

67.8

238.682.000

67.8

2016

428

[dol Elektrik
Uretim Ltd.
Sti.

Acisu Reg. ve
HES

Giimighane

hydraulic

12.05.2011

14.6

31.450.000

14.6

2.8

2016

429

Idol Enerji
Uretim
Dagitim

Pazarlama

San. Ve Tic.
AS.

Giizeloluk HES

Giimighane

hydraulic

21.04.2010

14.0

32.070.000

14.0

511

2014

430

Iklimya
Elektrik
Uretim
Anonim
Sirket

Hawa HES

Erzurum

hydraulic

31.12.2007

T.5

22.925.000

T.5

4.4

2012
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Iklimya
Elektrik
Uretim

Anonim
Sirketi

Tuana HES

Table 43. Hydrolytic Plants (continued)

Erzurum

hydraulic

31122007

4.6

11.406 000

4.6

6.6

2014

432

lican
Elektrik
Uretim
Limited
Sirketi

Yazyurdu reg. Ve
HES

Erzurum

hydraulic

21.04.2011

15.58

40.515.000

15,5

19.6
(January
2012)

2015

433

lici Enerji
Elektrik
Uretim
Sanayi ve
Tic. A.S.

Kaynarca
Regdlatari ve
HES

Bingal

hydraulic

12.01.2012

12,7

29 670.000

12,7

73

uncertain

434

llen Enerji
Uretim

Sanayi ve

Ticaret A.S

Akcakoyun HES

Osmaniye

hydraulic

20.11.2008

7.0

15.550.000

7.0

236

2014

435

ik Elektrik
Enerji
Uretimi San.
Tic.AS.

Ayancik HES

Sinop

hydraulic

02.11.2006

17.6

64.710.000

17,6

95.0
(January
2012)

2012

436

Irem Enerji
Uretim ve
Ticaret Ltd.

Sti

Zamrat HI-I-Y
HES

Erzurum

hydraulic

06 11 2008

251

64 527 000

251

29

2016

437

Uretim San_

Ikiler Hes

Bolu

hydraulic

0303 2011

3.7

11.380 000

3.7

26,5

2014

438

Is-Tur Ingaat
ve Beton
Elemanlan

San. Turizm
ve Tic. Ltd.

Sti.

Moran Reg. ve
HES

Giresun

hydraulic

10.04 2008

8.6

22 730000

8.6

13.1
(January
2012)

2015

439

Iyon Enerji
Uretimi
Sanayi ve
Ticaret A.S.

Koclu HES

Giresun

hydraulic

08.06.2007

46.2

171.700.000

46,2

12.2

2018

440

Iyon Enerji
Uretimi
Sanayi ve
Ticaret A S

Kayalar HES

Rize

hydraulic

11.01.2007

39.2

155.760.000

39.2

0.3 (legal
issue)

2016

441

Kackar
Enerji
Elektrik
Uretim A S

Cigdemli
Regdlatari ve
HES

Rize

hydraulic

29.03 2007

47

19.826 000

47

34.7 (legal
issue-
January
2012)

2016

442

Kackar
Enerji
Elektrik
Uretim A S

Ayvasil Regalatara
ve HES

Rize

hydraulic

31.08 2006

4.6

11.188 000

4.6

93.6
(January
2012)

2012

443

Kadoglu
Enerji

Elektrik
Uretim

Anonim
Sirketi

Kale HES

Kars

hydraulic

08.12.2010

17.8

61.892.000

17.8

40,2

2014

444

Kais
Elektrik
Uretim
Anonim
Sirketi

Degirmen Reg. ve
HES

Trabzon

hydraulic

26.08.2010

13.0

26.850.000

13.0

*

uncertain

445

Kalehan
Enerji
Uretim ve
Ticaret A.S.

Kalekdy Baraj ve
HES

Bingal

hydraulic

06.09.2007

3000

1.292.630.000

300.0

15.0

2018

446

Kalehan
Enerji
Uretim ve
Ticaret A.S.

Beyhani Baraji ve
HES ile Palu Reg.
Ve HES

Elazig

hydraulic

06.09.2007

3100

1.434.740.000

310.0

48.0

2018

447

Kalkavan
Enerji
Elektrik
Uretim
Ltd. Sti_

Akca Regulatéri
ve HES

Trabzon

hydraulic

30.10.2008

4.8

11.014.000

4.8

6.1

2014

448

Kam Enerji
Uretim
Ticaret ve
Sanayi AS.

Torlar Regdlatari
ve HES

Kahramanm
arag

hydraulic

11.11.2009

15.0

34 380000

16,0

87.6

2014

449

Kandil
Elektrik
Uretim Tic.
Ve San. Ltd.
Sti.

Kandil Reg. Ve
HES

Adiyaman

hydraulic

2104 2011

16.3

62 707 000

16.3

10.0

2015

450

Kanyon
Yenilenebilir
Enerji
Uretim San.

ve Tic. A S

Cenger Regdlataria
ve HES

Antalya

hydraulic

17.06.2007

9.2

32.290.000

9.2

41.0

2013
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Karablk
Enerji
Elektik
Uretim A S

Sugati HES

Table 43. Hydrolytic Plants (continued)

Karabiik

hydraulic

25 06 2009

108 700 000

2015

452

Karaca HES
Enerji
Uretim A S

Karatas | HES

Denizli

hydraulic

03.03 2011

26.009. 000

3.5 (January
2012)

2015

Karakay
Elelktrik

Uretim ve
Ticaret

Ltd Sti

Karakoy HES

Ankara

hydraulic

19.08 2010

4.5

10 655 000

4.6

2012

Karg Enerji
Uretim ve
Ticaret A.S.

Karg: Baraiji ve
HES

Ankara

hydraulic

11.05. 2010

100.0

254 484 000

100.0

8.2

2016

455

Karg
Kizilirmak
Enerji A.S.
eski
unvan-Akel
Elektrik
Uretim San.
Tic_ A

Kargi (Kizihirmak)
HES

Carum

hydraulic

2911 2007

66,6

452 130 000

B66.6

281

2014

Karhes
Karadeniz
Hidroelektrik
Enerjiden
Elektrik
Uretim
Santral Ltd_
Sti.

Girakdarn HES

Giresun

hydraulic

14 09 2004

140000 000

2012

457

Karhes
Karadeniz
Hidroelektrik
Enerjiden
Elektrik
Uretim
Santral Ltd_

Dereli HES

Giresun

hydraulic

06.12.2004

58.8

157.500.000

58.8

92.3

2012

Uretim Tic.
Ltd Sti.

Muzaffer HES

Gumishane

hydraulic

08.03 2012

4.6

11644 000

4.6

3.2

uncertain

Kayayildiz
Elektrik
aretim Ing.
e San_ Ltd
Sti_

Burma HES

Sivas

hydraulic

16.07.2009

53.420.000

4.5

2016

460

Kayen Beta
Enerji
Elektrik
Uretim

Sanayi ve

Ticaret A S

Buyiikbahge HES

Erzurum

hydraulic

22 06 2006

33.080.000

80 (legal
issue)

2013

Kayen Heta
Enerji
Elektrik
Uretim
Sanayi ve

Ticaret A

Bagbas HES

Erzurum

hydraulic

09.06 2010

48.110.000

80(legal
issue)

2013

462

Kayen
Omikran
Enerji
Elektrik
Uretim
Sanayi ve
Ticaret A

Serhat Reg. Ve
HES

Giresun

hydraulic

04.05.2011

24.340.000

1 (legal
issue)

2017

Kazandere
Yenilenebilir
Enerji
Uretim ve
Tic A S

Kazanders Reg.
Ve HES

Antalya

hydraulic

05.03 2009

0.4

830.000

0.4

2014

Kiy Enerji
A

Ky Reg ve HES

Adana

hydraulic

11.02.2009

T2.294.000

2014

Kyt Enerji
Elektrik
Uretim A S

Erik Reg Ve HES

Artvin

hydraulic

2412 2009

41273 000

uncertain

Konur
Elelktrik
Uertim A S

Gemkoprii Reg. ve
HES

Malatya

hydraulic

30.10 2008

20

12.000. 000

2.0

2016

Kaprubasi
Enerji
Elelktrik
Uretim A S

Kopribag Reg.
Ve HES

Gumiishane

hydraulic

05.03 2009

45.351.000

2014

463

Kaprubas:
Petrol
Uranleri
Elektrik
Uretim
Tasimacihik
ve ingaat

Egerci Reg. Ve
HES

Zonguldak

hydraulic

04.12.2008

6.120.000

43.3

2014

Kopriibasi
Petrol
Uranleri
Elektrik
Uretim
Tasimacilik
ve Ingaat

A

Yayla HI Hes

Bolu

hydraulic

02 06 2011

5177.000

51

2015

470

KRC Hes
Enerji

Uretim ve
Ticaret A

Yen HES

Denizli

hydraulic

19.08.2010

35.558.000

11.6

4.9 (January
2012)

2015
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471

Kurtal
Elektrik
Uretim Dag.
Paz. San.
Ve tic. Ltd.
Sti.

Table 43. Hydrolytic Plants (continued)

Cicekli -l reg. Ve
HES

Artvin

hydraulic

14.06.2012

7.0

21.908.000

7.0

0.0

uncertain

472

Kurtsuyu
Enerji
Elektrik
Uretim ve
Tic.Ltd. Sti.

Daran HES

Karaman

hydraulic

23.05.2008

54,6

1689.077.000

546

751

2012

473

Kutup Enerji
Elektrik
Uretim A.S.

Bayra HES

1gdir

hydraulic

12.05.2011

9.4

51.319.000

9.4

6.8

uncertain

474

Kuyuma
Elektrik
Uretim
Ltd Sti.

Kuyma HES

Samsun

hydraulic

04.02.2010

9.4

27.600.000

9.4

2.9

2018

475

Kuzeykaya
Elektrik
Uretim Ltd.
Sti

Giineykaya Reg.
ve HES

Agn

hydraulic

17.06.2009

16.0

39.532.225

16.0

2.2 (January
2012)

2016

AT6

Kiibra Enerji
Uretim ve
Tic. Ltd. Sti.

Kibra HES

Erzurum

hydraulic

20.11.2008

36,1

98.830.000

361

29

2016

477

Kicik
Enerji
Uretim ve
Tic_ Ltd. Sti.

pribas) Reg. Ve H

Trabzon

hydraulic

12.04.2012

8.2

28.401.000

8.2

0.4

uncertain

478

Laleli Enerji
Elektrik
Uretim A.S.

Laleli Baraji ve

Bayburt

hydraulic

09.02.2011

1048

256.700.000

104.8

2017

479

Lega
Elektrik
Uretim A.S.

Tacg Reg. Ve HES

Erzurum

hydraulic

25.06.2009

7.4

19.240.000

74

8.3

2015

480

Limak
Yatinm,
Enerji
Uretim
Dagitim
Isletme
Hizmetleri
ve Ingaat
AS

Uzungayir Baraji
ve HES

Tunceli

hydraulic

26.08.2010

84,0

322.000.000

56.0

I#

uncertain

481

Timit Eneri
Uretim A.S.

Mizir HES

Sirnak

hydraulic

02.12.2010

4.5

15.716.000

4.5

uncertain

482

Lns Enerji
Uretim San.
Ve Tic. A.S.

Bayram Baraji ve
HES

Artvin

hydraulic

20.10.20M

94.1

270.000.000

941

2016

483

M. Caglar
Enerji Elk.
UR. Ve Paz.
Ing. Taah
San. Ve Tic.
Ltd. Sti.

Cadglar 1 Reg. Ve
Hes

Ankara

hydraulic

11.08 2011

15.340.000

31

2016

484

MAI Elektrik
Uretim
Anonim
Sirketi

Koyunhamza Reg.
Ve HES

Giresun

hydraulic

08.01.2009

0.9

4.790.000

0.9

11.0
(January
2012)

2015

485

Maraton

Enerji ve

Elektrik
Sistemleri
ve Tic. AS.

Maraton HES

Isparta

hydraulic

21.01.2009

3.8

10.594.041

3.8

10.2

2015

486

Marti
Elektrik
Uretim Ltd.
Sti.

Cay Reg. ve HES

Giresun

hydraulic

16.03.2011

11.2

39.864.000

11.2

16.9

2016

487

Mastar
Elektrik
Uretim
Ticaret ve
Sanayi A5

Sucat HES

Malatya

hydraulic

14.09.2006

35

17.950.000

3.5

0.7 {January
2012)

2016

488

Maya Enerji
Uretim Ltd_

Sti.

Metin (Kayser
Baraji) HES

Diyarbakir

hydraulic

11.11.2010

53.8

139.870.000

53.8

uncertain

489

MCK
Elektrik
Uretim Ltd.
Sti.

Devecikonag HES

Bursa

hydraulic

26.03.2009

10.6

24.510.000

10.6

921

2012

430

MCK
Elektrik
Uretim Ltd.
Sti.

Giindogdu Reg ve
HES

Bursa

hydraulic

26.03 2009

7.2

19.879.000

72

6.7
(September
2010)

2014
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491

MED Eneriji
AS

Akkaya
Regiilatéri ve
HES

Kastamonu

hydraulic

05.03.2009

4.6

Table 43. Hydrolytic Plants (continued)

14 405648

4.6

701

2014

492

MED Enerji
AS

Bespinar
Regilatora ve
HES

Samsun

hydraulic

26.052011

54

14 375914

54

04

2016

493

Melet Enerji
Elektrik
Uretim ve

Ticaret A.S.

Ordu HES

Ordu

hydraulic

16.07.2009

29.2

145.770.000

29.2

47.3

2014

494

Melikom
Elektrik
Uretim A.S.

Melikom Reg. ve
HES

Rize

hydraulic

28.05.2009

.7

49.041.000

1.7

12.1

uncertain

495

Mem Enerji
Elektrik
Uretim

Sanayi ve

Ticaret A.S.

Yamanh Il HES

Adana

hydraulic

06.11.2008

57.3

205.260.000

29.5

98.1

201z

496

Menerji
Elektrik
Uretim
Dagitim
Paz San.
Ve Tic Ltd
Sti

Yice Reg. Ve
ES

Giresun

hydraulic

06.11.2008

11.0

26.175.000

11.0

99.2

2012

497

Meral
Elektrik
Uretim
Anonim
Sirketi'ne

Esendurak HES

Erzurum

hydraulic

17.06.2009

9.5

42.421.000

9.8

99.7

2012

498

Mercan
Enerji
Uretim
Ticaret ve
Sanayi A.S.

Tagar HES

Tunceli

hydraulic

24.07.2006

3.5

23.600.000

3.5

2 (January
2012)

2018

499

Mercan
Enerji
Uretim
Ticaret ve
Sanayi A.S.

Gikce HES

Bingal

hydraulic

16.04 2007

6.7

25.790.000

6.7

5.1 {January
2012)

2016

500

Mertler
Enerji
Uretim
Pazarlama
AS

Saray HES

Rize

hydraulic

07.09.2011

15.5

46.890.000

15.5

19.6

2014

501

Methal
Enerji
Uretim San.
Ve Tic. Ltd.
ti

Kihigh-1

Adana

hydraulic

03.12.2009

2.7

9.853.044

27

12.4
(January
2012)

2015

502

Methal
Enerji
Uretim San.
Ve Tic. Ltd.
ti

Kiligh-Il

Adana

hydraulic

03.12.2009

24

9.494.004

24

8.7 (January
2012)

2015

503

Mogi
Elektrik
Enerji
Uretim Ltd.
Sti.

Soguksu HES

Artvin

hydraulic

25.06.2012

8.4

24.408.000

8.4

01

uncertain

504

Mogi
Elektrik
Enerji
Uretim Ltd.
Sti.

Meseli HES

ARTVIN

hydraulic

28.06.2012

6.6

20.145.000

6.6

0.1

uncertain

505

Mon Elektrik
Uretim A 3.

Ege HES 2- 3-4

Denizli

hydraulic

08.06.2009

3.8

21.313.279

3.8

37.8

2014

506

Mor Elektrik
Uretim A.S.

Mor-2 Reg. Ve
HES

Gomishane

hydraulic

10.098.2008

6.8

19.969.000

6.8

78.9

2014

507

Maor Elektrik
Uretim A.S.

Agkolu HES

Ordu

hydraulic

04.12.2008

4.5

17.830.000

4.5

453
(January
2011)

2013

508

Mum Enerji
San. Ve Tic.
AS

Van Bagkale
Santas HES

hydraulic

21.04 2011

8.0

47.000.000

8.0

28

2016

509

Murat HES
Enerji
Elektrik
Uretim ve
Tic. Ltd. Sti_

Murat HES

Adryaman

hydraulic

29.01.2009

38.8

189.190.000

38.8

95.2

2012

510

Murat Kaan
Elektrik
Uretim AS.

Kuzkaya HES

Kastamonu

hydraulic

12.05.2011

6.7

22 517785

6.7

3.0

2016
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511

Mut Elektrike
Uretim
Sanayi ve
Ticaret

Ltd.Sti.

Ding Reg. Ve
HES

Table 43. Hydrolytic Plants (continued)

icel

hydraulic

17.02.2011

22

11.440.000

22

99.6

2012

512

Muy En. EI.
Uretim San_
Ve Tic. AS.

Corakh HES

Adana

hydraulic

2608 2010

11.996 000

29,2

2014

5813

MName Enerji
Elektrik
Uretim San.
ve Tic. AS.

Barca HES

Giresun

hydraulic

12.05 2011

7.3

28 650 000

7.3

23

2016

514

Marlica
Yenilenebilir
Enerji
Elektrik
Uretim San.
Ve Tic. AS.

Narlica HI-Il Reg.
ve HES

Antalya

hydraulic

1512 2010

17.4

26 650 000

17.4

32

2015

815

Mata Enerji
Elektrik
Uretim

Ticaret Ltd.

St

Mata Reg. Ve
HES

Gimighane

hydraulic

20.11.2008

6.0

21.291.000

6.0

12.8

2015

516

Nek Elektrik
Uretim A S

Yankkopri HES

Erzurum

hydraulic

28.02.2008

13.0

42.526.000

13.0

37.2
{January
2012)

2014

517

Miksar
Enerji
Uretim Ltd.
Sti.

Cileklitepe HES

Giresun

hydraulic

19.09.2011

236

70.650.000

236

10.3

2016

518

Milsu Enerji
Muh. Mus.
Ing. San. ve
Tic. Ltd. Sti.

Derecik Reg. Ve
HES

Artvin

hydraulic

15.03. 2012

11.984 000

05

uncertain

519

Misan
Elektromeka
nik Enerji
Sanayi ve
Ticaret A.S

Ege Reg. Ve HES

Kastamonu

hydraulic

06.03.2008

31.2

91.852.000

31.2

0.0

2016

520

MISAMN
Elektromeka
nik Enerji
Sanayi ve
Ticaret Ltd.
Sti.

Yaprak HES

Amasya

hydraulic

20.11.2008

234

67.663.000

234

88.9

2013

521

MNISAN
Elektromeka
nik Enerji
Sanayi ve
Ticaret Ltd.
Sti

Umut Reg. Ve
HES

Ordu

hydraulic

01.05.2008

441

124.894.000

31.4

70,5

2014

522

Misan Enerji
Uretim San.
Tic. A S,

Yahyabey HES

Kayseri

hydraulic

11.11.2011

0.4

1.646.000

0.4

54

2016

523

MK Elektrik
Uretim ve
Ticaret Ltd.
Sti.

Sude HES

Adana

hydraulic

01.05 2008

6.2

24 180.000

6.2

326

2014

524

MK Elektrik
Uretim ve
Ticaret Ltd.
Sti

Damla HES

Adana

hydraulic

01.05 2008

6.2

24 180 000

6.2

326

2014

525

NKD
Elektrik
Enerji
Uretim Ltd.
Sti.

Cilehane Reg. Ve
HES

Tokat

hydraulic

06.07.2011

7.5

22.000.000

7.5

10.0
(January
2012)

2015

526

NKS
Elektrik
Uretim
Limited
Sirketi

Arslanca Reg. ve
HES

Trabzon

hydraulic

18.08.2011

24

9.320.000

24

6.1

2016

827

Mur-en
Enerji
Uretim San.
Ve Tic. AS.

Umutlu Reg. ve
HES

Kahramanm
arag

hydraulic

18.08.2011

9.4

40.687.000

9.4

#

2016

528

Mur-Tek
Elektrik
Santrallan
Tesis,
isletme ve
Ticaret A.S.

Tortum Il Reg. ve
HES

Erzurum

hydraulic

02 .04 2008

19.6

65000 000

19.6

18.2

2014

529

Muve
Elektrik
Uretim A S

Bitlis HES

Bitlis

hydraulic

05.02.2009

545

186.339.000

54.5

247

2014

530

January
Grup
Elektrik
Uretim A.S.

January HES

Gimishane

hydraulic

15.03.2012

4.2

12.020.000

4.2

uncertain
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Table 43. Hydrolytic Plants (continued)

Okkayasi
531 | [Fleitrk | Olkayasi Reg. ve \Kahramanm|, il 17 05 2010 234 56.830.000 234 19 2015
Uretim ve HES arag
ing Ltd Sti_
Olca
__Eleklrlk Akinci Reg. ve .
532 | Uretim ve Kayseri  |hydraulic|03.09.2009 10.8 63.170.000 10.8 46,0 2014
) HES
Ticaret Ltd.
Sti.
Omega Susuz Reg. ve
533 | Enerive HES Artvin hydraulic| 19.09.2011 7.3 21.460.000 7.3 0.4 2016
Yatinm A S,
Onkc Flekdrik Pervari Reg. ve
534 | Uretim San. 9 Van hydraulic| 26.02.2009| 223.2 721.940.000 2232 6.9 2017
HES
Ve Tic. A S,
Onur
Elektrik
835 Enerjisi Simgirli HES Rize hydraulic| 12.01.2012 3.7 18.820.000 3.7 0.4 2015
Uretim San.
Ve Tic. AS.
Oren Enerji
536 | Elektrik Bagistas | HES Erzincan |hydraulic| 14.02.2008( 145.0 422.430.000 145.0 30,7 2015
Uretim A.S.
Ortacag .
537 | Enerii O”agf_'gEgeg' Y | Trabzon |hydraulic|02.06.2011| 8.3 32.230.000 8.3 325 2014
Uretim A.S.
Ortakdy
535 | BRIk | i Hayat HES | Erzurum  |hydraulic|04 05 2011| 102 | 61892 000 10.2 0.4 2016
Uretim Ltd.
Sti.
Ortu Elektrik, -
539 | Uretimve |'<@raadac Reg ve Rize |hydraulic|11.02.2009| 1.3 6.360.000 1.3 1.7 (Mayis 2016
Tic. Ltd St HES 2010)
Ortur
Elektrik Dazhanlar
540 | Uretim ve Regiilatérii ve Artvin hydraulic| 17.06 2009 9.7 42 550.000 9.7 6.5 2015
Ticaret Ltd HES
Sti
Orya Enerji
541 Anaonim Cide HES Kastamonu |hydraulic| 31.12.2008 215 69.511.000 21.5 (legal issue) | uncertain
Sirketi
Orya Enerji
542 |  Anonim Darnca Il HES COrdu hydraulic|26.01.2011 75.0 244 .580.000 75.0 8.1 2017
Sirketi
Onem
Elektrik . .
543 | - 7 Oner HES Adana hydraulic| 26.01.2012 4.4 14.160.000 4.4 1.3 uncertain
Uretim Ltd.
Sti.
Oving Enerji
544 | ve Elektrik | Cermikler HES Sivas hydraulic|29.01.2009 258 80.651.000 258 742 2014
Uretim A S.
Ozal Enerji
Elektrik
545 |Uretim Paz. | Bayraktar HES Erzurum  |hydraulic| 02.06.2011 15,7 51.282.000 15,7 5.2 2016
San. ve Tic.
Ltd. Sti.
Ozbey
Enerji
Uretim A S.
(Eski
54 |UnvamOzbe Ak HES Mus  |hydraulic|24.08.2011| 19.0 | 70.940.000 19.0 0.7 2016
v Enerji Ing.
Taah. Kuy.
Tur. San.
Tic. Ltd.
Sti.)
547 Eonirdjfia; Awahé%m“h) Erzurum | hydraulic|20.03.2008| 1303 | 318.160.000 130.3 28.0 2016
OZEHII'
Elektrik
548 [l]‘:;t"”; Kinkdag HES Hakkari |hydraulic|25.04.2008| 18,7 61.918.000 16.9 95,2 2013
San. Ve Tic.
AS
Ozgir Manavgat | 7.7 (January
549 |  Elektrik Regulatord ve Antalya |hydraulic|07.09.2006 26,0 67.840.000 26.0 : 2012) 2014
Uretim A.S. HES
Ozgur Damlapinar 17,7
850 Elektrik Regtlatdrii ve Antalya |hydraulic|11.01.2007| 402 112.100.000 40.2 (January 2014
Uretim A.S. HES 2011)
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551

Ozkal Enerji
Elektrik
Uretim A5

Kaynar HES

Table 43. Hydrolytic Plants (continued)

Sivas

hydraulic

26.01.2011

18.0

42.420.000

18.0

4.1

2016

552

Oztek Enerji
tretim San.
ve Tic. AS.

Ulus | Reg. Ve
HES

Bartin

hydraulic

27.11.2008

4.3

21.200.000

4.3

14,0
(January
2011)

2015

553

Oztek Enerji
dretim San.
ve Tic. AS.

Ulus Il Reg. Ve
HES

Bartin

hydraulic

27112008

38

16.680.000

38

14.0
(January
2011)

2015

554

Ozyakut
Enerji
Uretim A 5.

Képriler Gem
HES

hydraulic

06.10.2011

3.0

14.000.000

3.0

6.3

2014

555

Pak Enerji
Uretimi
Sanayi ve
Ticaret A.S.

Demirciler HES

Denizli

hydraulic

17.12.2007

9.8

34.530.000

5.8

97.8

2012

556

Pak Enerji
Uretimi
Sanayi ve
Ticaret A.S.

Kavakcah HES

Mugla

hydraulic

18.02.2009

9.3

39.021.000

9.3

55.9

2014

557

Pak Enerji
Uretimi
Sanayi ve
Ticaret A.S.

Gelinkaya Reg.
Ve HES

Erzurum

hydraulic

17.03.2010

7.3

25.800.000

7.3

747

2014

558

Park
Elektrik
Uretim
Madencilik
Sanayi ve
Ticaret
Anonim
Sirketi

Tarihler HES

Siirt

hydraulic

07.05.2009

49.9

169.010.000

499

24

2016

559

Peker
Elektrik
Uretim A 5.

Agabey HES

Kars

hydraulic

03.03.2011

14.6

65.050.000

14.86

3.9

2016

560

Peker Enerji
AS

Adiguzel | HES

Denizli

hydraulic

18.04.2012

31.0

71.180.000

31.0

0.6

uncertain

561

Pelin Enerji
Yatinm
Uretim ve

Tic. Ltd. Sti.

Kayabeyi Baraj ve
Akinct HES

Ardahan

hydraulic

17.01.2008

81.5

287.301.000

81.5

28.4

2014

562

Pervari
Elektrik
Uretim San.
Ve Tic. AS.

Pervari Baraj ve
HES

Siirt

hydraulic

26.02.2009

2498

842 310000

2498

83

2018

563

Prestij
Enerji
Uretim
Sanayi ve
Ticaret A.S.

Kogak Regllatarii
ve HES

Giresun

hydraulic

14.06.2007

253

65.804.000

253

98,3

2012

564

Proen Enerji
ve
MadencilikS
anayi ve Tic.
AS.

Vanazit HES

Giresun

hydraulic

1412 2006

36

14 270.000

36

294

2015

565

Proen Enerji
ve
MadencilikS
anayi ve Tic.
AS.

Buyik Regllatari
ve HES

Giresun

hydraulic

10.04_ 2008

38

14.210.000

3.9

4.4

2016

566

Rak Ingaat
Turizm
Demir San.
Ve Tic. Ltd.
Sti

Samatlar HES

Kastamonu

hydraulic

28.04 2011

6.0

20.322 501

6.0

7.6

2016

867

Redas
Elektrik
Uretim
Dag Paz Sa
n_ve Tic.
AS

Ambarlik HES

Rize

hydraulic

14.12.2008

9.5

40.890.000

9.5

*

uncertain

568

Redas
Elektrik
Uretim
Dag.Paz.Sa
n_ ve Tic.

AS

Caykara Reg. ve
HES

Trabzon

hydraulic

31122007

271

108.290.000

271

93,6

2012

569

RINERJI
Rize
Elektrik
Uretim A.S.

Cunis Regulatéra
ve HES

Trabzon

hydraulic

01.03.2007

8.8

29.261.000

5.9

#

2012

570

Rize
Ipekyolu
Enerji
Uretim ve
Dag. A.S.

Tepe HES

Rize

hydraulic

15.02.2007

15.0

45.800.000

15.0

(legal issue)

uncertain
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Saf Enerji
Elektrik
Uretim

Sanayi ve
Ticaret
Anonim

irkeeti

Kalekay HES

Table 43. Hydrolytic Plants (continued)

Adryaman

hydraulic

26.

03.2009

8.720.000

11.8
(January
2012)

2015

572

Saf Enerji
Elektrike
Uretim

Sanayi ve
Ticaret
Anonim
Sirketi

Saf | HES

Bingal

hydraulic

11

03.2009

19.3

39.250.000

52.0
{(January
2012)

2014

573

Saf Enerji
Elektrik
Uretim

Sanayi ve
Ticaret
Anonim
Sirketi

Saf Il HES

Bingal

hydraulic

11

03.2009

29.7

68.140.000

29.7

2.5 (January
2012)

2016

Saf Enerji
Elektrik
Uretim

Sanayi ve
Ticaret
Anonim
Sirketi

Saf Il HES

Bingal

hydraulic

11

03.2009

50.930.000

2.3 (January
2012)

2016

575

Saren
Elektrik
Uretim Ltd.
Sti

Enersis HES

Erzurum

hydraulic

01,

102009

14.6

35.258.000

2.1 (legal
issue)

2016

576

Sason
Elektrik
Uretim
Ticaret ve
San. Ltd.
Sti.

Guneslik
Regllataria ve
HES

Batman

hydraulic

01.

12.2011

9.9

29.960.000

e

uncertai

3

577

Sebil Enerji
Elektrik
Uretim

Sanayi ve
Ticaret
Anonim
Sirketi'ne

Sebil Reg. Ve
HES

icel

hydraulic

27.

11.2008

252

75.028.000

252

2015

Secenek
Enerji
Uretim San.
ve
Tic. Ltd Sti_

Kanyon Reg. Ve
HES

Antalya

hydraulic

06.

11.2008

51.950.000

4.5

2016

579

SEDAS
Elektrik
Uretim San.
Ve Tic AS.

Ayvadere HES

Trabzon

hydraulic

04.

12.2008

9.0

35.300.000

2016

580

SEDAS
Elektrik
Uretim San.
Ve Tic. AS.

Enes | Reg. Ve
HES

Tokat

hydraulic

11

08.2011

7.340.000

22

2016

581

SEDAS
Elektrik
Uretim San.

Ve Tic. A

Enes Il Reg. Ve
HES

Tokat

hydraulic

11

08.2011

7.340.000

2016

582

Serman
Yenilenebilir
Enerji
Uretim San.
Ve Tic. AS.

Cerle HES

Antalya

hydraulic

30.

09.2010

3.6

12.165.000

225

2014

Siirt Eleltrikc
Uretim
San. Ve
Tic.A.

ezer Reg. ve HEYH

Siirt

hydraulic

04.

052011

14.110.000

2016

Silen
Elektrik
Uretim ve
Ticaret Ltd.
Sti.

Cengelli Reg. ve
Kigla HES

Erzurum

hydraulic

12.

092007

5.0

22360000

5.0

8.1

2015

Silen
Elektrik
Uretim ve
Ticaret Ltd.
Sti.

Oltu HES

Erzurum

hydraulic

120

09.2007

3.8

11.050.000

3.8

8.6

2015

586

Simyildiz
Elektrik
tiretim Ins_
Ve San. Ltd.
i

Sincan HES

Sivas

hydraulic

06.

11.2008

34 500.000

2016

587

STY Enerji
Elektrike
Uretim A S

Turhan HES

Rize

hydraulic

.08.2006

9.4

48.380.000

9.4

3.2 (January
2012)

2016

Suan
Musgavirlik
Mihendislik
Enerji San_
We Tic. Ltd.
i

Atilla 1 ve 2 HES
Projesi

Ordu

hydraulic

18

022009

59.430.000

2014

Suata Enerji

Mot Mis.

San_ ve Tic_
Ltd Sti_

Burcak |-l Reg. ve
HES

Giresun

hydraulic

130

11.2007

223.870.000

2013

590

Su-En Enerji
Elektrik

Uretim A S

Sagutli
Regilatéri ve Hes

Kahramanm
aras

hydraulic

26

01.2012

18.9

30.010.000

uncertain
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591

Sukom
Enerji EL.
Uretim ve

Tic. Ltd. Sti.

Merek reg. Ve
HES

Table 43. Hydrolytic Plants (continued)

Giresun

hydraulic

06.01.2011

95

26.650.000

95

17.8

2016

592

Sunel Enerji
Uretim A.S.

Hunut [ 1l I HES

Erzurum

hydraulic

11.03.2009

209

68.572.000

209

12,3

2014

593

Suveri
Elektrik
Uretim ing.
San. Ve Tic.
AS.

Dereli HES

Ankara

hydraulic

28.06.2012

24

4.355.655

24

18.0

2014

594

Sarmenek
Elektrik
aretim ve

Tic. Ltd. Sti.

Surmenek HES

Ankara

hydraulic

28.12.2010

4.3

11.663.912

4.3

8.1

2015

595

Saraksel
Elektrik
Uretim A.S.

Dikmen
Regilatara ve
HES

Rize

hydraulic

06.01.2007

10.5

46568000

10.5

2.4 (legal
issue)

uncertain

596

Sekerpinar
Enerji
Uretim San.
ve Tic. Ltd.

Sti.

Sofular Reg. ve
HES

Malatya

hydraulic

29.11.2007

4.0

15.893.000

4.0

27

2014

897

Sengin
Elektrik
Endiistri
Sanayi ve
Ticaret A.S.

Canakegi IHII HES

Giresun

hydraulic

23.05.2008

12,6

48.000.000

12,6

88.8

2013

598

Sirikcioglu
Elektrik
Uretim A S

Bizna Bendi ve
HES

Adryaman

hydraulic

20.11.2008

23,0

81.808.000

23,0

12,6

2015

599

T.M. Enerji
Uratim
Elektrik ve
Ticaret A.S.

Simsir Reg. Ve
HES

Karabik

hydraulic

15.01.2009

4.9

18.826.000

4.9

19.3 (legal
issue)

2014

600

Tacyildiz
Enerji
Sanayi ve
Ticaret A.S.

Kasimlar HES

Isparta

hydraulic

1512 2010

81.2

266.410.000

81.2

02

2017

601

Tasgképra
HES Enerji
Yatinm
Uretim
ingaat ve
Ticaret A.S.

Tagkdpri Reg. Ve
HES

Artvin

hydraulic

15.08.2012

17.1

56.773.000

17.1

11.2

2015

602

Tastan
Enerji
Uretim San.
Ve Tic. AS.

Tastan Reg. Ve
HES

Giresun

hydraulic

04.06.2009

5.6

18.950.000

5.6

uncertain

603

Tagyatak
Enerji
Uretim ve
Tic.Ltd. Sti.

Tasyatak HES

Sakarya

hydraulic

01.02.2007

12,7

46.660.000

12.7

12.4

2015

604

Tek Su
Mus. En.
Mih. San.

Ve Tic. Ltd.
Sti.

Ugurlu Regulatora
ve Hes

Ordu

hydraulic

19.03.2009

9.9

24.232.000

9.9

273

2015

605

Tekatan
Enerji
Elektrik
Uretim Paz.
San. Ve Tic.
Ltd_ Sti_

Tekatan HES

Ordu

hydraulic

24032011

21

6.830.000

59

2016

606

Tek-En
Enerji
Uretim Ltd.
Sti.

Giksu Reg. ve
HES

Bolu

hydraulic

29.09.2011

17.4

62.410.000

17.4

W

2017

607

Tekhes
Misavirlik
Mihendislik
Enerji San_
Ve Tic. Ltd.
Sti.

Emir Regiilat&ri
ve HES

Artvin

hydraulic

06.11.2008

215

67.960.000

21.5

6.3

2016

608

Tekkale
Elektrik
Uretim Tic.
San. AS.

Tekkale IHl HES

Artvin

hydraulic

03.03.20M1

19.8

61.380.000

19.8

4.2 (January
2012)

2018

609

Tektug
Elektrik
Uretim
Anonim
Sirketi

Sinmtas HES

Adryaman

hydraulic

01.04.2009

279

73.530.000

279

626

2014

610

Tektug

Elektrik
Uretim
Anonim
Sirketi

Haggdren HES

Osmaniye

hydraulic

29.07.2010

12,5

42.550.000

12.5

442

2014
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611

July Elektrik
Uretim
Ltd_Sti.

Cnur Reg. Ve
HES

Table 43. Hydrolytic Plants (continued)

Tokat

hydraulic

14.12.2008

208

42.845.000

20,8

222

2014

612

Temsa
Elektrik
Uretim Ltd.
Sti.

Gézede 2 HES

Bursa

hydraulic

28.07.2011

4.2

8.840.000

4.2

36.8

2014

613

Tenet

Elektrik
Uretim ve
Dng Ticaret
Ltd. Sti.

Goktepe Reg. Ve
HES

Giresun

hydraulic

11.03.2009

16.1

54.120.000

16.1

uncerta

in

614

TG Enerji
Yatinm
Uretim ve

Ticaret Ltd.

Sti.

Angutlu HES

Giresun

hydraulic

06.03. 2008

217

79.310.000

2.7

457

2014

615

TIRSAN
Enerji
Elektrik
Uretim
Sirketi

Yakinca HES

Giresun

hydraulic

29.01.2009

11.9

33.649.000

11.9

28,9

2014

616

TIRSAN
Enerji
Elektrik
Uretim
Sirketi

Degdirmen
Regtilatérd ve
HES

Giresun

hydraulic

04 08 2011

279

77000000

279

2016

617

Tim Enerji
Uretim A5,

Haydar HI Reg.
Ve HES

Erzincan

hydraulic

19.01.2011

15.6

41.704.000

15.6

6.2

2016

618

Timse
Elektrik
Uretim Ltd.
Sti.

Gilnes HES

Diizce

hydraulic

16.07 2009

4.0

11.820 000

2013

619

TLOS
Yenilenebilir
Enerji
Uretim San.
ve Tic. A

Geriz HES

Burdur

hydraulic

19.08.2010

5.146.000

6.0

2015

620

Trabzon
Ballica
Elektrik
Uretim A.S.

Ballica Reg. Ve
HES

Trabzon

hydraulic

15.09 2011

142

44,945 000

14,2

uncerta

in

621

Trabzon
Enerji
Uretim ve
Ticaret AS.

Uchanlar HES

Trabzon

hydraulic

17.08.2007

10.0

41.340.000

10.0

66.8

2013

622

Trabzon
Enerji
Uretim ve
Ticaret AS.

Kemercayir HES

Trabzon

hydraulic

17.08.2007

12.0

52.650.000

12.0

70,9

2013

623

Tufan Enerji
ve Petrol
drinleri San.
Tic. AS.

Fahret-Ozen HES

Sivas

hydraulic

16.03 2011

3.8

7498 000

3.8

0.5 (January
2012)

2016

624

Tufan Enerji
ve Petrol
drinleri San.
Tic. A S,

Ekingza -l HES

Sivas

hydraulic

16.03.2011

9.2

25.913.000

9.2

0.5

2016

625

Turhal Enerji
Uretim
Elektrik ve
Tic. Ltd. Sti

Osmancik HES

Amasya

hydraulic

17.06 2009

13.8

47.030.000

13.8

614

2015

626

Tuyat
Elektrik
Uretim A.S.

Tuzlakéy-Serge
Reg. ve HES

Erzurum

hydraulic

29.05.2008

17.3

49.230.000

9.9

921

2013

627

Tufekcikona
k Hidro
Enerji
Elektrik

Uretim A S

Tufekcikonag
HES

Bursa

hydraulic

19.08.2010

5.4

14.693.000

5.4

3.6

2016

628

Turkerler
Enerji
Y atinm
Uretim
Ingaat ve
Ticaret Ltd.
Sti.

Kanat Reg. ve
Hes

Giresun

hydraulic

13.10.2010

13.9

46.000.000

13.9

7.6

2015

629

Tarkoglu
Elektrik
Uretim ve
Ticaret Ltd.
Sti.

MNebioglu reg. Ve
HES

Rize

hydraulic

02.09.2010

2.4

10.250.000

24

2.9 (Juby
2011)

2015

630

Ustaoglu
Elektrik
Uretim Ltd.
Sti.

Ansu Reg. Ve
HES

Trabzon

hydraulic

25122008

3.3

13.700.000

3.3

835

2013
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631

Uzasg

Madencilik,

Cimento, Bilaloglu Reg. ve
Lagi. ingaat. Hes

Ticaret ve

Sanayi A.

Table 43. Hydrolytic Plants (continued)

Bingal

hydraulic

_03.2009

32.300.000

2014

632

Ugharmanl
Enerji

Uretim Ltd.

Sti.

ar
Ugharmanlar HES

Trabzon

hydraulic

27

052010

49.160.000

2013

633

Uner Enerji
El Ur. San.

Ve Tic. A

Haymeana -l
ES

Kitahya

hydraulic

o

12,2009

12,2

40.046.000

12,2

2014

634

Unsa
Madencili
Turizm
Enerji
Seramik
Orman
Uriinleri
Elektrik
Uretim

Sanayi ve

Ticaret A

k

Kayabogazi Baraji
ve HES

Kutahya

hydraulic

04.

06.2009

§.829.000

4.1

2015

Wan Elektrik

Uretim

Sanayi ve
Ticaret A S

Cayasan Reg. Ve
HES

Erzurum

hydraulic

~11.2010

84.400.000

4.5

2016

636

WVarto
Elektrik

Uretim Ltd_

Sti_

Kamer HES

hydraulic

12201

6.300.000

1%

2016

637

Vasfi Enerji

Elektrik

Uretim Paz. Solperen HES

San. Ve Ti
Ltd_ Sti_

c.

Erzincan

hydraulic

26

06.2008

5.7

15.240.000

5.7

17.8

2014

Watan
Elektrik

Uretim San.

ve Tic. A

Riza Reg. ve HES

Ordu

hydraulic

29.

05.2008

9.4

30.377.000

9.4

2013

Vira Enerji
Uretim ve
Ticaret Ltd.

Sti

Tugra HES

Giresun

hydraulic

20.

11.2008

69.780.000

2013

640

Yade
Elektrik
Uretim

Ticaret Ltd.

Sti

Umut HES

Erzincan

hydraulic

25,

06.2009

41.148.000

2016

Yade
Elektrik
Uretim

Ticaret Ltd.

Sti

Poyraz |-l reg ve
HES

Erzincan

hydraulic

08.

07.2009

49.660.000

2.2

2016

642

Yagmur
Enerji

Uretim ve

Sanayi A

Mamnam

Mugla

hydraulic

_02.2009

6.332.000

17.8
(January
2012)

2014

643

Yapisan
Elektrik

Uretim A 5.

Bucakkigla HES

Karaman

hydraulic

@

_08.2011

34.5

1561.000.000

345

2016

644

YCK Ingaat

Enerji
Uretim
Turizm

Aladag Reg. Ve

Kozmetik HES

Medikal
Madencili

San. ve Dig

Tic. A S

k

Bolu

hydraulic

]

052011

13.090.000

2016

645

Yek Enerji

Aybige Reg ve

Uretim A 5. HES

Kastamonu

hydraulic

29,

09.2011

6.5

20.065.930

6.5

2016

Yeni Doru
Enerji
Elektrik

Uretim A S

[3
Doruk Reg. Ve
HES

Giresun

hydraulic

09.

10.2008

80.680.000

2014

647

Yenigin
Enerji

Uretim A.S.

Cakirkog (Posof )
HES

Ardahan

hydraulic

o

-01.2009

14.761.000

2014

648

Yesilirma
Elektrik
Enerji

Uretim A S

k
Yesilirmak | Reg.
ve HES

Tokat

hydraulic

09

022011

24.190.000

90.7

2013

Yesgilirmalk 1l

Elektrik
Enerji

Uretim Ltd_

Sti_

Yesilirmak Il Reg.
ve HES

Tokat

hydraulic

21.

06.2012

6.2

31.430.000

6,2

6.0

2016

Yegilkoy

Elektrik

Uretim ve

Tic. Lid.

Yesilkoy Reg. ve
HES

i

Rize

hydraulic

01.

10.2009

3.1

12.829.000

31

9.7

2014
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Table 43. Hydrolytic Plants (continued)

Yesgilyurt
Grup Enerji
651 | Uretim Tic. Arak":&geg've Trabzon |hydraulic|24.05.2012| 9.2 | 19.000.000 92 %5 | uncertain
Ve San.
AS.
Yildinm
Enerji
652 | Elektrik Yildinm HES Kars  |hydraulic|29.11.2007| 06 2.496.396 06 19 2014
Uretim Ltd.
Sti
Yildinm
653 Urei”megan_ DEQTEBS”M Amin  |hydraulc|31122007) 41 | 14568000 | 41 97 2015
ve Tic. AS.
Yurt Enerji
gy | Uretim |Gokboet Reg.Ve) oo ivdraulic|15.09.2011| 33 | 11850000 | 33 33 2018
Sanayi ve Hes
Ticaret AS.
Yiiceyurt
Enerji
655 | Uretim Tic. Arak"LReg'Ve Trabzon |nydraulic|17.06.2010| 154 | 25082577 49 924 2013
Ve San. e
AS.
Yiiceyurt
Enerji
656 | Uretim Tic. Arak"mReg'Ve Trabzon |hydraulic|24.02.2011| 07 | 3.450.000 07 62,3 201
Ve San. e
AS.
Zeki Enerji
657 Uprztz'msgflg @am"‘_lggg've Rize |hydraulic|26032009] 104 | 42530000 | 104 |(egalissue)| 2015
ve Tic. AS.
Zeyng.p Avanos
68 | E0 | Regilatorive | Nevsehir [nydrauic|03022011| 216 | 7390000 | 216 457 2015
Uretim San.
i Cemel HES
ve Tic. AS.
Zeyve Enerji
Uretim
Sanayi
gso| WalEl | ;o eHES | Keraman |hydraulic|11112011| 42 | 14180000 | 42 22 2014
lhracat ve
Ticarat
Limited
Sirketi
Zincirli
Elektrik _ )
660 | - Zincirli HES Antalya [hydraulic|12.05.2011] 9.8 65.970.000 98 0,5 2015
Uretimi ve
Ticaret AS.
Sami Soydam-
661 |k Enerji Ureti| Sandalcik Baraji | Denizli  |hydraulic|07.06.2012| 1278 | 372.900.000 1278 49 2015
ve HES
Ziimit
Enerji Sag. '
662 | Ve G De"m'jEFéeg'Ve Bitlis  |hydraulic|06.11.2008| 53 | 24.200.000 53 149 2014
San. Dig
Tic. AS.
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66

]

ABH
Elektrik
Uretim
Tanm
Hayvancilik
ingaat
Ticaret
Anonim
Sirketi

Alibeyhiyigl

Table 44. Other Renewable Plants

Konya

wind

16.03.2011

3.0

5.800.000

3.0

4.1

uncertain

664

ABK Cesme
RES
Enerji,
Elekrik
Uretim
Ananim
Sirketi

Cesme

Izmir

wind

11.03.2010

16.0

58.561.200

16.0

0.4

uncertain

665

ABK Enerji
Elektrik
Uretim
Anonim
Sirketi

Catalbik

Aydin

wind

11.11.2011

250

87.600.000

250

0.4

uncertain

666

Acar Enerji
Yat. Ur. Ve
Tic. A.S.

Tarkeli

Sinop

wind

06.01.2011

30,0

108.000.000

30.0

3.0

uncertain

667

Ado Enerji
Uretim
Sanayi ve
Ticaret A

Albcyurt

Tokat

wind

27122011

12,8

42 608.000

12.8

3.0

uncertain

668

Ado Enerji
Uretim
Sanayi ve
Ticaret A

Konakpinar

Sivas

wind

19.09.2011

12,0

36.792.000

12,0

6.0

uncertain

669

Ado Enerji
Uretim
Sanayi Ve
Ticaret
Anaonim
Sirketi

Ziyarettepe

Kayseri

wind

22.06.2011

10,0

26.280.000

10.0

8.0

uncertain

670

Ahsen
Enerji
Uretim Tic.
Ve San.
AS

Akdag

Konya

wind

10.01.2012

23.0

75.000.000

23,0

uncertain

67

Airres
Elektrik
Uretim San.
Ve Tic. AS.

Airres-4

Kirklareli

wind

28.03.2012

55.0

216.810.000

55,0

0.0

uncertain

672

Akdeniz
Elektrik
Uretim A S

Mersin

Icel

wind

05.07 2007

420

150.000.000

42,0

331

uncertain

673

Akas Enerji
Yatinm
Uretim ve
Tic. AS.

Soke

Aydin

wind

21.07.2011

1040

363.000.000

104.0

uncertain

674

Aksa Enerji
Uretim A S

Atik

Hatay

wind

13.03.2008

30,0

98.128.500

30,0

2013

675

Aktepe
Enerji AS.

Seferihisar

izmir

wind

25122008

17.5

47.400.000

17.5

uncertain

676

Akyelres
Elektrik
Uretim
Sanayi ve
Tic. A.S.

Akyel-1

Karaman

wind

04.04 2012

40.0

161.184.000

40,0

0.0

uncertain

677

Aladag
Ruzgar
Enerji
Uretim
Sanayi ve
Tic. A.S.

Kuyulukoyak

Konya

wind

2712201

16.0

67.465.600

16.0

#

2015

678

Alanoba
Elektrik
Uretim A.S.

11.17¢

Mugla

wind

26.10.2011

50.0

162.060.000

50,0

0.2

uncertain

679

Alenka
Enerji
Uretim ve
Yatinm Ltd.
Sti.

Yurttepe

Hatay

wind

04.04 2007

135

41.891.700

13.5

227

2013

630

Alenka
Enerji
Uretim ve
Yatinm Ltd.
Sti.

Kiblekayasi

Hatay

wind

04.04 2007

15.0

39.969.000

15.0

342

2013
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Alenka
Enerji
Uretim ve
Yatinm Ltd.
Sti.

Table 44. Other Renewable Plants (continued)

Sirakayalar

Tekirdag

wind

04.04.2007

12,0

33.216.900

12,0

291

2013

682

Alenka
Enerji
Uretim ve
Yatinm Ltd.
Sti.

Kryikdy

Kirklareli

wind

04.04.2007

27,0

100.066.000

27,0

343

2013

683

Alentek
Enerji A.S.

Susurluk RES

Balikesir

wind

24.07.2008

112.227.600

0.0

0.2

uncertzin

684

Alres Enerji
Uretim A.S.

Alres Jeotermal
Enerji Santrali

Aydin

geother
mal

28122010

70.737.000

9.5

204

2014

685

AL-YEL
Elektrik
Uretim AS.

Geycek RES

Kirgehir

wind

14.05.2008

487.500.000

1500

04

uncertain

686

Are Elektrik
Uretim
Ticaret Ve
Sanayi
Limited
Sirketi

Kurtkaya

Kayseri

wind

15.09.2011

173.616.678

0,0

uncertain

687

An En Enerji
Uretim ve
Tic. A.S.

Gazi

istanbul

wind

16.03.2011

5.0

19.552 605

5.0

3

uncertain

68

o

An En Enerji
Uretim ve
Tic. A.S.

Sakarbayir

Istanbul

wind

16.03.2011

3.0

10.499.916

3.0

3

uncertain

689

Amaz Res
Rizgar
Enerjisinden
Elektrik
Uretim
Santrali
LTD. Sti

Usak RES

Usak

wind

05.07.2011

540

210.000.000

54.0

328

2013

690

Arova Res
Rizgar
Enerjisinden
Elektrik
Uretim
Santrall
LTD. Sti

Yalova RES

Yalova

wind

05.07.2011

54.0

155.000.000

540

135

uncertain

69

Ayen Enerji
AS.

Korkmaz

[zmir

wind

29.05.2008

252

83.005.300

252

62,3

2013

692

Ayen Enerji
AS.

Mordogan

[zmir

wind

29.05.2008

35

99.409.200

3.8

733

2013

693

Ayen Enerji
AS

Akbiik

Mugla

wind

12.01.2012

20,0

68.153.000

20,0

05

uncertain

694

Elektrik Uretin

Yenikdy

Canakkale

wind

06.06.2012

15,0

52.500.000

15,0

0.1

uncertain

695

Aysu Enerji
San. Ve Tic.
AS.

Karadere

Kirklareli

wind

11.11.2011

15,0

£1.840.000

15,0

73

uncertain

696

Babadag
Elektrik
Uretim San.
Ve Tic.AS.

Kirkagac

Manisa

wind

05.01.2012

45,0

193.500.000

45,0

uncertzin

69

-

Babadag
Elektrik
Uretim San.
Ve Tic.AS.

Marmara

Balikesir

wind

11.11.2011

10,0

40.000.000

10,0

04

uncertain

69

o

Baglar
Elektrik
Uretim A.S.

Baglar RES

Konya

wind

21.06.2012

100.0

300.000.000

100.0

0.0

uncertzin

69

w

Bahar Enerji
Elektrik
dretim San.
Ve Tic. Ltd.

Sti.

G Res

Canakkale

wind

09.02.2012

5.0

17.500.000

5.0

uncertain

700

Bak Enerji

Uretimi A.S.

Yahyali

Kayseri

wind

07.09.2011

296277 696

03

uncertain
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Balabanh
Rizgar
Enerjisinden
Elektrik
Uretim Ltd.
Stio

Table 44. Other Renewable Plants (continued)

Balabanh

Tekirdag

wind

31.03.2011

50.0

153.333.000

50.0

0.8

uncertain

702

Balikesir
Ruzgar
Enerjisinden
Elektrik
Uretim
Santrah Ltd.
Stic

Alibey Adasi

Balikesir

wind

11.09.2003

30,0

106456 000

30,0

26,9 (July
2011)

2014

703

Bali Rizgar
Elektrik
Uretim San.
Ve Tic. AS.

Cakil

Istanbul

wind

18.01.2012

52.5

204.160.000

52,5

K3

uncertain

704

Baltepe
Enerji A.S.

Ovacik

lzmir

wind

25.12.2008

20,0

55.000.000

20,0

uncertain

705

Bares
Elektrik
Uretim A S

Balikesir

Balikesir

wind

18.04 2007

1430

549 200 000

98.8

284

2014

706

Barkan
Eneri Yat.
Uretim Tic_

AS.

Sapdag

Balikesir

wind

09.02.2012

55.0

182.500.000

55.0

0.9

uncertain

o7

Barkan
Eneri Yat.
Uretim Tic_

AS.

Tire

[zmir

wind

08.12.2011

50.0

180.000.000

50.0

0.9

uncertain

708

Bay Temiz
Enerji
Elektrik
Uretim ing.
San ve tic.

AS

Kartaldag

Eskisehir

wind

26.10.2011

39.0

122.990.400

39.0

0.5

uncertain

709

Bereketli
Elektrik
Enerji
Uretim ve
Tic. A.S.

Bereketli

Tokat

wind

16.03.2011

30,0

99.864.000

30,0

2.6

uncertain

710

Bergres
Elektrik
Uretim A S

Bergres

Izmir

wind

09.02 2012

70,0

245200000

70,0

0.1

uncertain

71

Besiktepe
Uretim ve
Ticaret Ltd.

Sti.

Kiyikiy

Tekirdag

wind

28.03.2012

440

173.500.000

440

I+

uncertain

7z

Betim Enerji
Yat. Uretim
ve Tic. A.S.

Omerli

Istanbul

wind

18.01.2012

100.0

377.000.000

100.0

0.0

uncertain

713

Bora Rizgar
Elektrik
Uretim San.
Ve Tic. AS.

Canta

Istanbul

wind

18.08 2011

475

159.750 000

475

1.1

uncertain

714

Borares
Enerji
Elektrik
Uretim A.S.

Karova

Mugla

wind

18.08.2011

30,0

122.500.000

30,0

0.1

uncertain

715

Briza
Rizgar
Elektrik

Uretim San.
Ve Tic. A S

Kavakh

Balikesir

wind

09.02.2012

50,0

172.200.000

50,0

uncertain

716

Can Enerji
Entegre
Elektrik

Uretim A S.

Metristepe RES

Bilecik

wind

17.01.2008

39.0

85.000.000

39.0

4.8

2012

7

Cankurtaran
Enerji
Uretim
Dadgitim Ltd.
Sti.

Cankurtaran

Denizli

wind

06.07.201

10.0

30.600.000

10.0

uncertain

718

Calik
Rizgar
Enerjisi
Elektrik

Uretim Ltd._
Sti_

Demircili

lzmir

wind

29.05.2008

40.0

107.360.000

40.0

22

uncertain

719

Calik
Ruzgar
Enerjisi
Elektrik

Uretim Ltd.
Sti.

Sarpincik

[zmir

wind

29.05.2008

32.0

109.840.000

32.0

22

uncertain

720

Canres
Ruzgar
Enerji
Uretimi San.
Ve TicAS.

Sadilh

Edirne

wind

14.02.2012

38.5

115.500.000

38.5

14.6

uncertain
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Capar
Elektrik
Uretim
Limited
Sirketi

Table 44. Other Renewable Plants (continued)

Yilmaz

izmir

wind

11.11.2011

12.5

50.086.970

12,5

uncertain

722

Cayani
Elektrik
Enerji
Uretim ve
Tic. AS.

Cayona

Kayseri

wind

31.03.2011

350

125.706.000

350

0.0

uncertain

723

Cekim
Enerji Yat.
Uretim Tic.

AS.

Kalfakay

Balikesir

wind

12.01.2012

10.0

39.400.000

10,0

uncertain

724

Cekim
Enerji Yat.
Uretim Tic.

AS

Bozlyik

Bilecik

wind

18.08.2011

90,0

323.000.000

90,0

06

uncertain

725

Celikler
Jeotermal
Elektrik
Uretim A.S.

Celikler
Sultanhisar
Jeotermal Elektrik
Uretim Tesisi

Aydin

geother
mal

26052011

9.9

82.387.800

9.9

»

uncertain

726

Celikler
Jeotermal
Elektrik
Uretim A.S.

Celikler
Pamukiren
Jeotermal Elektrik
Uretim Tesisi

Aydin

geother
mal

26052011

30,0

249 660.000

30,0

*

uncertain

T2

Deniz
Elektrik
Uretim Ltd.
Sti.

Sebenoba

Hatay

wind

04.06.2004

60.0

100.000.000

30,0

66,7

2012

728

Denizhan
Enerji
Yatinm
Uretim ve
Ticaret
Anonim
Sirketi

Mahmut Sevket
Pasa-2

Kocaeli

wind

11.11.2011

100.0

377.000.000

100.0

0.0

uncertain

729

Derbent
Enerji
Uretim Paz.
ith. Ve ihr.
AS.

Ugpinar

Canakkale

wind

28.09.2011

99.0

342.254 600

99.0

uncertain

730

Derin Enerji
Uretim
Sanayi ve
Ticaret
Limited
Sirketi

'ypazar biogas Tes

Ankara

biogas

11.11.2011

0.6

4 526892

0.6

#

uncertain

71

Derton
Elektrik
Uretim AS.

Gerede-Yenicaga
RES

Baolu

wind

2712201

60.0

199.728.000

60,0

0.0

uncertain

732

Dogal Enerji
Elektrik
Uretim A.S.

Samurlu

izmir

wind

06.12.2007

30.0

105.000.000

18.0

47.0

2014

733

Dogal Enerji
Elektrik
Uretim AS.

Kozbeyli

Izmir

wind

07.12.2007

30,0

105.000.000

30,0

448

uncertain

734

Dogal Enerji
Elektrik
Uretim AS.

Sayalar

Manisa

wind

13.04 2004

542

103.047.059

20,0

7.3

uncertain

735

Eber
Elektrik
Uretim A.S.

Eber

Afyon

wind

01.02.2011

36.0

94 608.000

36,0

*

uncertain

736

Edincik
Enerji
Uretim A.S.

Edincik RES

Balikesir

wind

08.03.2012

30.0

125.000.000

30,0

uncertain

73V

Efil Enerji
Uretim Tic.
Ve San.
AS.

Kartaldag

Gaziantep

wind

04.05.2011

63.0

198.600.000

63.0

*

uncertain

738

Egenda Ege
Enerji
Uretim A S

Germiyan

lzmir

wind

29.05.2008

10,8

37.834.100

10,8

»

uncertain

739

Egenda Ege
Enerji
Uretim A S

Urla

fzmir

wind

29.05.2008

13.0

52.468.900

13,0

»

uncertain

740

Egenda Ege
Enerji
Uretim A S

Alacati

fzmir

wind

29.05.2008

16.0

49.911.487

16,0

#

uncertain
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Egenda Ege
Enerji
Uretim A 5.

Table 44. Other Renewable Plants (continued)

Mordogan

lzmir

wind

29.05.2008

13,8

53.897.400

138

*

uncertain

742

Egener

Elektrik

dretim ve
Makine San.
Ve Tic. AS.

Karabel

izmir

wind

23.02.2012

3.0

11.826.000

3.0

0.6

uncertain

743

Ekim
Elektrik
Miih. Mig.
Ing. Tur. Ve
Tic. Ltd. Sti.

Havza

Samsun

wind

11.11.201

155.577.600

0.0

uncertain

744

Ekim Grup
Elektrik
Uretim Ltd.

Sti.

Ekim Grup biogas

Konya

biogas

14.02.2012

9.936.000

90.4

uncertain

T4

m

Ekolajik
Enerji Ltd.
Sti.

Kemerburgaz Cop

istanbul

landfill
gas

05.10.2004

6.5

40.000.000

55

#

uncertain

T4

@

Ekolojik
Enerji Ltd.
Sti

Kati Atik Bertaraf
Tesisi

Tekirdag

biomass

24.09.2008

0.8

4.233.000

0.8

#

uncertain

747

Eksel
Elektrik
Uretim San.
Ve Tic. Ltd.

Sti

Alares

Usak

wind

14.07.2011

10,0

41.600.000

10,0

0.6

uncertain

748

Eksim
Enerji A.S.

Hasanbeyli

Osmaniye

wind

11.11.2011

50,0

216.813.700

50,0

uncertain

T4

w

Eksi Enerji
Uretim Ltd.
Sti

Arapkir

Malatya

wind

05.07.2011

10,0

27.000.000

10,0

uncertain

750

Elfa Elektrik
Uretim AS.

Umurlar

Balikesir

wind

21.04.2011

30.660.000

uncertain

751

Elmadag
Elektrik
Enerji
Uretim ve
Tic. A.S.

Elmadag

Ankara

wind

2712201

72,0

264.902.000

72,0

0.1

uncertain

752

Elmal Enerji
Limited
Sirketi

Elmah

icel

wind

29.09.20M

9.0

31.536.000

9.0

2.2

uncertain

753

Eni Enerji
ing. Taah.
Tic. Ve San.
AS.

Maslaktepe

Canakkale

wind

15.03.2012

20.0

70.000.000

20,0

0.8

uncertain

754

Ertan Enerji
Elektrik
Uretim
Anonim
Sirketi

Ertan

istanbul

wind

01.12.201

3.0

10.000.000

3.0

#

uncertain

755

Esenkdy
Elektrik
Enerji
Uretim ve
Tic. AS.

Esenkdy

Kastamonu

wind

21.07.2011

35.040.000

0.4

uncertain

756

Esin Riizgar
Enerji
Uretim
Sanayi ve
Tic. A.S.

Caminbasi

Antalya

wind

01.12.2011

27,0

94.608.000

27,0

#

uncertain

757

Esinti Enerji
Uretim Tic.
Ve San.
A

Kinik

Manisa

wind

08.03.2012

50,0

162.500.000

50,0

uncertain

758

Esit Enerji
AS.

Ada 2

Balikesir

wind

01.11.2011

32

11.360.000

3.2

*

uncertain

759

Eskoda
Enerji
Uretim Paz.
ith. Ve Ihr.
AS.

Koru

Canakkale

wind

22122011

50,0

182.632.300

50,0

0.1

uncertain

760

ES-YEL
Elektrik
Uretim Ltd.
Sti.

Ardich RES

Konya

wind

24.07.2008

50,0

162.500.000

50,0

4.7

uncertain
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Evrencik
Ruzgar
Enerjisinden
Elektrik
Uretim Ltd.
Sti.

Table 44. Other Renewable Plants (continued)

Evrencik

Kirklareli

wind

09.02.2012

120,0

367.920.000

120.,0

0.0

uncertain

762

Fuatres
Elektrik
Uretim A S

Fuatres

lzmir

wind

23.02.2012

30,0

105.000.000

30,0

0.5

uncertain

763

Galata Wind
Enerji
Limited
Sirketi

Sah RES

Balikesir

wind

10.04.2008

105.0

325.500.000

105.0

39.3

uncertain

764

Garet Enerji
Uretim ve
Ticaret A S.

Gokres-2

Manisa

wind

09.02.2012

35,0

122.640.000

35,0

0.8

uncertain

Geres
Elektrik
Uretim A.S.

Geres

Manisa

wind

09.02. 2012

106.396 875

0.3

uncertain

766

Gokova
Elektrik
Uretim ve
Ticaret Ltd.
Sti

Alapinar

Mugla

wind

01122011

2.474 800

0.8

uncertain

767

Gol
Marmara
Enerji Yat.
Uretim ve
Tic. A S

Golmarmara

Manisa

wind

16.03.2011

450

166.000.000

450

uncertain

768

Gialyaka
Enerji
Yatinm
Uretim ve
Ticaret
Anonim

irketi

Gélyaka

Sakarya

wind

16.03.2011

54.000.000

15.0

uncertain

769

GRC Enerji
Elektrik
Uretim San.

Ve Tic. A

Emres

Izmir

wind

07.06.2011

6.500.000

1.8 (January
2012)

uncertain

770

GRC
Yenilenebilir
Enerji
Uretimi
Sanayi ve
Ticaret
Limited
Sirketi

Cataltepe

Istanbul

wind

28122011

7.000.000

uncertain

77

Glamigkoy
Jeotermal
Enerji
Uretim A S

Gimigkay JES

Aydin

geother
mal

24022011

15.0

118.260.000

15.0

26,2

uncertain

772

Gince
Enerji Yat_
Uretim ve
Tic. A S

Sandikh

Afyon

wind

24032011

43.000.000

12,0

22

uncertain

773

Gundogdu
Ruzgar
Enerji
Uretim
Sanayi ve
Tic. AS.

Demiroza

Sivas

wind

20.10.2011

37.0

136.130.400

37.0

14

uncertain

774

Giral
Porselen
Tur. Ve
Vitrifiye

San A S

Germiyan RES

Izmir

wind

26102011

25.000.000

9.6

uncertain

GYY
Elektrik
Uretim A S

Ozbek

Hatay

wind

01.03.2012

84.000.000

I

uncertain

776

Hacim
Enerji Yat.
Uretim ve
Tic. AS.

Geyve

Sakarya

wind

20.10.2011

50.0

180.000.000

50.0

0.5

uncertain

7T

Hanay
Elektrik
Uretim Ltd.
Sti

Elmali

icel

wind

08.03.2012

27.0

§2.782.000

27.0

0.2

uncertain

Hassas
Teknik
Enerji
Elektrik
Uretim San.
ve Tic. A S

Urla RES

Izmir

wind

29.05.2008

60.000.000

5.6 (July
2011)

uncertain

Hilalres
Elektrik
Uretim San_
Ve Tic. AS.

Hilal-2

Karaman

wind

28032012

7.0

24 .500.000

7.0

0.0

uncertain

Iberdrola
Yenilenebilir
Enerji
Kaynaklann
dan Enerji
Uretimi Tic.
ve San. Ltd.
ti.

Yaprak

Kirklareli

wind

28122011

47250000

0.0

uncertain
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781

Iberdrola
Yenilenebilir
Eneriji
Kaynaklann
dan Enerji
Uretimi Tic.
wve San. Ltd.
Sti_

Table 44. Other Renewable Plants (continued)

Mugla

Mugla

wind

29.09.2011

70.0

199.500.000

70.0

uncertain

782

Iberdrola
Yenilenebilir
Enerji
Kaynaklann
dan Enerji
Uretimi Tic.
ve San. Lid.
i

Subasg!

Edirne

wind

09.02.2011

48,0

129.600.000

48.0

uncertain

783

Isider Enerji

Uretim Paz.

Ith. Ve ihr.
AS

Kocalar

Canakkale

wind

22122011

26,0

88.051.100

26,0

uncertain

T84

ITC Bursa
Enerji
Uretim San.
Ve Tic. AS.

ITC Bursa
Hamitler Tesisi

Bursa

biomass

01.12.2011

10.0

85.843.000

0.0 (January
2012)

uncertain

ITCHA
Enerji
Uretim San.
we Tic. A S

Mamak Kati Atik
Alani Enerji
Uretim Tesisi

Ankara

landfill
gas

04082006

280.000.000

75.5
(January
2012)

uncertain

786

Icdas Celik
Enerji
Tersane ve
Ulagim San.

A

icdag Biga RES

Canakkale

wind

06.10.2011

80,0

192.895.200

60,0

I#

uncertain

787

lletken

Enerji
Yatinm
Uretim ve
Tic. AS.

Giakdag

Kocaeli

wind

18.08.2011

10,0

36.000.000

10.0

0.9

uncertain

istres
Elektrik

Uretim
Anonim

Sirketi

Tayakadin

Istanbul

wind

21.07.2011

175.200.000

2014

Izaydas
Izmit Atik ve
Artiklan
Antma
Yakma ve
Degerlendir

me A

Kocaeli

biogas

12.01.2012

0.8

6.000.000

0.8

uncertain

790

izdem Enerji
Yat. Uretim
Tic. AS.

Afyon-2

Afyon

wind

16.03.2011

88,0

316.000.000

88,0

uncertain

791

Izres
Elektrik
Uretim A.S.

Izres

Izmir

wind

23.02.2012

7.5

23.000.000

uncertain

792

Jeoden
Elektrik
Uretim ins_
San. Ve tic.
AS

Jeoden

Denizli

geother
mal

23.11.2011

20509 650

uncertain

793

Kale En ur.
Tic Ve San.
A

Dilek

ahramanmarg

wind

01.02.2011

275

90 226 641

275

uncertain

794

Kalemirler
Enerji
Elektrik
Uretim Ltd.
i

Sezer Bio Enerji

Antalya

biomass

01.03.2012

0.6

4.320.000

uncertain

795

Kangal
Elektrik
Eneriji
Uretim ve
Tic. AS.

Kanga

Sivas

wind

12.04.2011

128.0

414 873600

128.0

20,7

2014

796

Kapidag
Ruzgar
Enerjisi
Santrali
Elektrik

Uretim San.
ve Tic A

Kapidag RES

Balikesir

wind

12.12.2006

349

124.904 000

349

91.2

2012

797

Karacadren
Elektrik
Enerji
Uretim ve

Tic. A

Karacadren

Samsun

wind

31.03.2011

35,0

107.310.000

35,0

uncertain

Karhes
Karadeniz
Hidro
Elektrik
Uretim A.S.

Giindalan

Izmir

wind

06.07.2011

5.0

18.396.000

5.0

0.5

uncertain

799

Karkey
Karadeniz
Elektrik
Uretim A S

Karkey Umurlu
JES

Aydin

geother
mal

06.09.2010

5.0

42.000.000

uncertain

800

Kavram
Enerji Yat.
Ur. Ve Tic.

Al

Uluborlu

Isparta

wind

19.01.2011

60,0

216.000.000

60,0

uncertain
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Kazanim

Enerji Yat.

Ur. Ve Tic.
AS.

Table 44. Other Renewable Plants (continued)

Bafa

Aydin

wind

18.08.2011

350

130.000.000

35.0

0.3

uncertain

802

Kiroba
Elektrik
Uretim
Anonim
Sirketi

Madranbaba

Aydin

wind

17.03.20710

200

74.200.000

20,0

86,8

uncertain

803

Kiper
Elektrik
Uretim A S.

Kiper JES

Aydin

geother
mal

28072011

20,0

155.000.000

20,0

5.8

uncertain

804

Kiraz Enerji
Yat. Uretim
ve Tic. A,

Kirazli

Izmir

wind

21.07.2011

50.0

186.000.000

50,0

uncertain

80

@

KLF Enerji
Yatinm
Uretim ith.
ihr. San ve
Tic. AS.

Civan

Usgak

wind

21.07.2011

15,0

52.500.000

15.0

uncertain

806

Konbeltag
Konya
Ingaat

Tagimacilik
Hizmet
Danigmanhk
ve Park
isletmeciligi
AS

Konya Atiksu
Artma Tesisi
Elektrik antrali

Konya

biogas

13.04.2070

2.5

18.350.000

25

uncertain

807

Koni ing
San AS.

Datca

Mugla

wind

20102011

12.0

44.000.000

12,0

uncertain

808

Koni Ing
San AS.

Karakapi

Aksaray

wind

01.02.2011

40.0

124.000.000

40,0

uncertain

809

Korda Enerji

Uretim Paz.

ith. Ve Ihr.
AG.

Denizli

Denizli

wind

18.06.2011

66.0

184 .472.600

66.0

uncertain

810

Kavanci
Enerji
Uretim Paz.
ith. We ihr.
AS.

HASAMoba

Canakkale

wind

01.03.2012

51.0

203.559.200

51,0

0.3

uncertain

811

Kirfez
Enerji San.
Ve Tic. AS.

Kocaeli Cop
biogas Projesi

Kocaeli

biogas

06.10.2011

25

10.000.000

7.4

uncertain

812

Kurucasile
Elektrik
Enerji
Uretim ve
Tic. AS.

Kurucasile

Bartin

wind

24.08.2011

27,0

89.877.600

27.0

0.4

uncertain

813

Kiitle Enerji
Yat. Ur. Ve
Tic. AS.

Bagarasi

Aydin

wind

18.08.2011

46,0

170.000.000

46.0

0.4

uncertain

814

Lodos
Karaburun
Elektrik
Uretim A.S.

Karaburun

Izmir

wind

18.06.2011

120.0

400.000.000

1200

8.4

uncertain

815

Manastir
Elektrik
Uretim
Tesisleri
AS.

Manastir

Yalova

wind

23.02.2012

12,0

42.048.000

12.0

0.6

uncertain

816

Manres
Rizgar
Enerji
Uretimi San.
Ve TicAS.

Ginaydin

Balikesir

wind

11.11.20M1

12,5

35.040.000

12,5

79,2

uncertain

817

Maren
Maras
Elektrik
Uretim San.
Ve Tic. AS.

Maren Santrali

Aydin

geother
mal

30.07.2009

44.0

350.000.000

240

246

2014

818

MB Elektrik
Uretim Ltd.
Sti

Mahyadag

Kirklareli

wind

17.11.20M

30,0

115.082.300

30.0

0.0

uncertain

819

Meltem
Enerji
Elektrik
Uretim A.S.

Ege

izmir

wind

20122011

7.0

24 .528.000

7.0

0.5

uncertain

820

Menderes
Geothermal
Elektrik
Uretim A.S.

Dora Il JES

Aydin

geother
mal

19.08.2010

34.0

220.000.000

34.0

754

2013
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821

Menderes
Geothermal
Elektrik
Urstim A S

Table 44. Other Renewable Plants (continued)

Dora IV JES

Aydin

geother
mal

09.05 2012

17.0

125.000.000

17.0

I #

uncertain

822

Meric
Ruzgar
Enerjisi
Elektrik

Urstim A S

Hamzabeyli

Edirne

wind

17.02.2011

3.0

5.000.000

3.0

uncertain

823

Mersin
Buoyuksehir
Imar. Ing.

Ve Tic. A.S.

Karaduvar Atiksu
Antma Tesisi
biogas Santrall

Igel

biogas

04.05.2011

13.300.000

uncertain

824

Mursal
Enerji ar.

San. Ve Tic.

Ltd. S

Karacayir

Sivas

wind

14.06.2011

10,0

26.280.000

10.0

6.0

uncertain

825

Mutluer
Enerji ing.
Yat Mad.

San. Ve Tic.

AS.

Mutlu RES &

Konya

wind

2402 2011

44.0

190.160.000

440

uncertain

826

Muh Enerji
Elektrik
Urstim A S

Hereke

Kocaeli

wind

24.02.20M

25

4.807.200

2.5

uncertain

827

Okman
Enerji
Elektrik
Uretim ve

Yatinm A S

Karadag

lzmir

wind

29.05.2008

16,3

51.151.750

16.3

0.6

201z

828

Olgu Enerji
Yat. Ur. Ve
Tic. A.S.

Dinar

Afyon

wind

16.03.2011

50,0

160.000.000

50,0

4.8

uncertain

829

Orsa Enerji
Elektrik

Uretim ve
Tic. A.S.

Fener

Sinop

wind

20.10.2011

5.0

16.400.000

5.0

0.3

uncertain

830

Ortadogu
Enerji
Sanayi ve
Ticaret A5

Kémircioda
landfill gas
Santral

Istanbul

landfill
gas

25102007

14,5

60.000.000

8.7

T0.0

2012

831

Ortadogu
Enerji
Sanayi ve
Ticaret A S

Odayeri landfill
gas Santral

Istanbul

landfill
gas

2510 2007

29,0

110.000.000

116

80.0

2012

832

Osres
Rizgar
Enerji
Uretim
Sanayi ve
Ticaret A S

Kizilcaterzi

Edirne

wind

22.03.2012

12,0

42.000.000

12.0

0.5

uncertain

833

Ores
Elektrik
Uretim A S.

Salman

Izmir

wind

06.10.2011

20,0

70.080.000

20,0

15.8

2014

834

Oz-Yel
Elektrik
Uretim Ltd.
Sti.

Gaziosmanpasa
RES

Istanbul

wind

18.01.2012

50,0

150.000.000

50,0

0.0

uncertain

835

Pakmem
Elektrik
Uretim San.

Ve Tic. AS.

Cerit

Kahramanm
arag

wind

19.01.2011

90.0

289 592000

90,0

01

uncertain

836

Pamukaova
Ruzgar
Enerji
Yatinm

Uretim ve
Ticaret
Anonim
Sirketi

Pamukova

Sakarya

wind

20122011

200

72.000.000

20,0

0.9

uncertain

837

Pasa Enerji
Yatinm
Uretim ve
Tic. A.S.

Mahmut Sevket
Pasa-1

Istanbul

wind

14.02.2012

8.0

29.400.000

8.0

0.1

uncertain

838

Petkim
Petrokimya

Holding A.S.

Petkim

[zmir

wind

01.02.2011

250

94 170.000

250

uncertain

839

Pitane
Elektrik
Uretim Ltd.
Sti

Pitane

izmir

wind

26012012

5.0

16 644 000

5.0

0.6

uncertain

840

Paolat
Elektrik
Uretim
Ingaat
ithalat
ihracat A S

Polat 3

Erzurum

wind

04 05 2011

15,0

55188 000

15.0

uncertain
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841

Polat
Elektrik
Uretim
Ingaat
fthalat
lhracat A.S.

Table 44. Other Renewable Plants (continued)

Paolat 2

Samsun

wind

17112011

9.0

33.901.000

9.0

uncertain

842

Polatbay
Enerji
Uretim Ing.
San ve Tic.
AS

Ayvalike-l

Balikesir

wind

2011201

9.0

29.200.000

9.0

uncertain

843

Poyraz
Enerji
Uretim San.
ve Tic. AS.

Poyraz RES

Balikesir

wind

04.04 2007

54.9

230.265.652

209

552

2014

844

Rea Elektrik
Uretim
Ticaret Ve
Sanayi
Limited
Sirketi

Zincirli

Kaysern

wind

01.12.20M

12,0

47 430144

12.0

0.1

uncertain

845

RK Ruzgar
Enerji
Santralleri
Elektrik
Uretim San.
Ve Tic. Ltd.
Sti.

Pasalimani

Balikesir

wind

11.11.2011

0.8

2.701.330

0.8

15.0

uncertain

846

RSH Enerji
AS.

Aléren RES

Corum

wind

24.07.2008

450

144 870.600

45.0

uncertain

847

Ruzgar
Elektrik
Uretim Ltd.
Sti.

Aloyar

Mugla

wind

09.02.2012

15.0

57.816.000

15.0

0.5

uncertain

848

Rizgar
Elektrik
Uretim Ltd.
Sti.

Havza

Corum

wind

04.05.2011

15,0

49.275.000

15.0

0.6

uncertain

849

Ruzgar
Elektrik
Uretim Ltd.
Sti.

Gerig

Mugla

wind

01.02.2012

11.2

39.244 800

11.2

0.8

uncertain

850

Safir Enerji
Yat. Uretim
ve Tic. AS.

Meryem

Bilecik

wind

06.01.2011

30,0

110.000.000

30,0

2.0

uncertain

851

Saganak
Enerji Yat.
Uretim Tic.

AS.

Kandira

Kocaeli

wind

16.03.2011

49.0

176.000.000

49.0

uncertain

852

Sancak
Enerji
Hizmetleri
AS.

Yamactepe-2

Istanbul

wind

01.12.2011

30,0

116.749.524

30.0

uncertain

853

Santral
Enerji
Uretimi
Sanayi ve
Ticaret A.S.

Sanko JES

Manisa

geother
mal

19.08.2010

15.0

118.450.000

15.0

11.0

2014

854

Saray
Dakam ve
Madeni
Aksam San.
AS.

Saray RES

Tekirdag

wind

10.03.2011

4.0

12.669 564

4.0

1%

uncertain

865

Se Santral
Elektrik
Uretim San.
Ve Tic. AS.

Yahyal

Kaysern

wind

17.11.20M1

62,5

174.800.000

62,5

I#

uncertain

856

Serbest
Enerji San.
Ve Tic. AS.

Aydos

Istanbul

wind

15.03.2012

14.0

52.700.000

14.0

0.0

uncertain

857

Sibelres
Elektrik
Uretim A.S.

Sibelres

izmir

wind

23.11.20M

80.0

308.352.000

80.0

uncertain

858

Sigma
Elektrik
Uretim
Mahendislik
Ve
Pazarlama
Limited
Sirketi

Sigma Suluova
biogas Tesisi

Amasya

biomass

26.10.2011

2.0

14.000.000

2.0

I#

uncertain

859

Silivri Enerji
Anonim
Sirketi

Silivri RES

istanbul

wind

29.09.20M1

45,0

151.609.500

45,0

0.8

uncertain

860

Simay
Elektrik
Uretim A.S.

Kiptepe

istanbul

wind

04.04.2012

10,0

37.423.244

10,0

uncertain
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Simge
Enerji
Elektrik
Uretim ve
Gida Imalat
San. Tic.

A

Table 44. Other Renewable Plants (continued)

ipsala 2 MW
biomass Elektrik
Uretim Projesi

Edirmne

biomass

06.

09.2010

14.000.000

I#

uncertain

862

Sone Enerji
“ratinm
Uretim ve
Tic. AS.

Korudag

Tekirdag

wind

-03.2012

10.500.000

uncertain

863

Sonses
Enerji
Yatinm
Uretim ve
Tic. A

Zonguldak

Zonguldak

wind

06.

01.2011

120.0

431.000.000

120.0

0.9

uncertain

Sidke
Riizgar
Enerjisinden
Elektrik
Uretim
Santral
Ltd Sti_

Séke RES

Ayedin

wind

04

01.2012

110.000.000

0.7

uncertain

865

Steag
Ruzgar
Siloglu

Enerji

Uretim ve
Ticaret A S

Siloglu

Edirne

wind

-03.2011

60.0

226.000.000

60,0

0.9

uncertain

866

Suay En.
San. Ve Tic.
AS.

Akblk

Axyrdin

wind

0s.

07.2011

10,0

35.916.000

0.0

uncertain

BET

Siper
Elelkdtrik
Uretim A S

Cataltepe

istanbul

wind

04.

01.2012

10,0

37.856.436

uncertain

868

Sehzade
Enerji
Uretim
Ticaret
Sanayi
Limited
Sirketi

Amasya

Amasya

wind

26

01.2011

42.0

148.085.920

42.0

5.8

uncertain

Tamyeli
Enerji
Yatinm
Uretim ve
Ticaret
Anonim
irkeeti

Incesu

Afyon

wind

24,

03.2011

36.000.000

7.3

uncertain

87

o

Tan Elektrik
Uretim A.S.

Gaziemir

lzmir

wind

.01.2012

20.0

57.816.000

20.0

0.4

uncertain

871

Tathpinar
Enerji
Ugretim

A

Tathpinar RES

Balkesir

wind

21,

06.2012

125.0

266.304.000

125.0

0.5

uncertain

872

Tayf Enerji
at. Uretim
Tic. A

Odemig

Izmir

wind

28

04.2011

20.0

74.000.000

20.0

0.9

uncertain

873

Tektug

Elektrik
Uretim

Anonim
Sirketi

Sincik

Adiyaman

wind

0z,

12.2010

250

82.287.460

250

uncertain

Tepe Enerji
Santrali
Elektrik
Uretim
Sanayi ve
Ticaret
Limited
Sirketi

Karatepe

Tekirdag

wind

21,

072011

53.000.000

0.6

uncertain

875

Teperes
Elektrik
Uretim A S

Tepe RES

Istanbul

wind

P

09.2008

6.9

21.000.000

6.0

231
{January
2012)

2014

876

Turna
Elektrik
Uretim A S

Yellibel

Karaman

wind

-01.2012

50,0

195.844 152

50,0

I#

uncertain

877

Turkay
Alternatif
Enerjiden

Elektrik

Uretim. San.

We Tic. Ltd.
Sti.

Gindogdu

Bursa

wind

01.

03.2012

27.000.000

uncertain

878

Turkerler
Jeotermal
Enerji
Arama ve
Uretim A S

Turkerler Alagehir
Jeotermal Enerji

Manisa

geother
mal

_02.2012

24,0

177.840.000

24.0

6.8

uncertain

879

Ufuk Enerji
Elektrik
Ure_tlm AS

Poyrazgoli

Balkesir

wind

18.

08.2011

30,0

121.000.000

30,0

0.6

uncertain

880

Ucgen
Seferihisar
Ruzgar
Enerjisi
Elektrik
Uretim A S

Seferihisar

lzmir

wind

300

04.2009

18.0

49.000.000

18.0

7.0

uncertain
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aa1

Utopya
Elektrik
Uretim
Sanayi ve
Ticaret
Anonim
Sirketi

Table 44. Other Renewable Plants (continued)

Dizova

izmir

wind

03.05.2007

40.0

113.000.000

40,0

60.6

uncertain

882

Vento
Elektrik
Uretim A.S.

Bergama

lzmir

wind

09.02 2012

250

83.000.000

250

0.1

uncertain

883

Yares
Elektrik
Uretim A.S.

Yalova

Yalova

wind

26.10.2011

50,0

175.200.000

50,0

14,0

2014

864

Yaylakdy
RES
Elektrik
Uretim A.S.

Yaylakdy

izmir

wind

29.05.2008

15.0

57.5618.555

15,0

#

uncertain

88

m

Yel Elektrik
Uretim Ltd.

Sti.

Alsancak

Hatay

wind

24052012

3.500.000

0.0

uncertain

886

Yeni Adana
Imar Ingaat
Tic. AS.

Dodu Atiksu

Adana

biogas

25.05.2007

0.9

5.926.140

0.9

uncertain

887

Yeni Belen
Enerji
Elektrik

Uretim San.

Ve Tic. AS.

Senbik

Hatay

wind

09.02 2012

27.0

94 500.000

27.0

0.3

uncertain

888

Yeni Enerji
Yat. Uretim
ve Tic. AS.

Yenihisar

Aydin

wind

18.08.2011

20.0

75.000.000

20,0

0.8

uncertain

889

Yerkdy
Rizgar
Enerjisinden
Elektrik
Uretim
Santrali
Ltd. Sti.

Yerkiy RES

Yozgat

wind

24.08.20M

450

126.000.000

450

uncertain

890

YGT
Elektrik
Uretim San.
Ve Tic. Ltd.

Sti

Adares

Aydin

wind

12.05.2011

10,0

40.000.000

10,0

0.3

uncertain

891

Yigit Ruzgar
Enerjisinden
Elektrik
Uretimi San.
ve Tic. Ltd.
Sti.

Kumres

Antalya

wind

25.04.2011

10.0

41.600.000

10,0

uncertain

892

Yuva Enerji
Yat. Uretim
we Tic. AS.

Yuvacik

Kocaeli

wind

22.12.20M

120.0

442.000.000

1200

0.9

uncertain

893

Zeytineli
RES
Elektrik
Uretim AS.

Zeytineli RES

lzmir

wind

13.04 2010

495

165.000.000

495

101

uncertain

894

Ziyaret RES
Elektrik
Uretim San.
Ve Tic. AS.

Ziyaret

Hatay

wind

24.12.2009

575

140.000.000

575

14.4

uncertain

895

Zorlu Dogal
Elektrik
Uretimi A5

Saraykdy JES

Denizli

geother
mal

21.08.2008

75.0

492.500.000

60,0

47.5

uncertain

896

Zorlu
Jeotermal
Enerji
Elektrik
Uretim A.S.

Alagehir Jes

Manisa

geother
mal

258.07.20M

30,0

189.216.000

30,0

34

uncertain

897

Zorlu Riizgar
Enerjisi
Elektrik

Uretimi A.S.

Santepe RES

Osmaniye

wind

15.07.2010

50.0

236.000.000

50,0

4.6

uncertain

898

Zorlu Razgar
Enerjisi
Elektrik

Uretimi A.5.

Demirciler RES

Osmaniye

wind

15.07.2010

60,0

221.000.000

60,0

5.0

uncertain

899

ZT Enerji
Elek. Ur.
San. Ve Tic.
AS.

Cercikaya

Hatay

wind

01.03.2012

53.0

185.500.000

53,0

0.0

uncertain
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