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SOURCES OF WORLD PRIMARY ENERGY
CONSUMPTION (%), AS THE END OF 2010

Hydro and other
renewable
7,8%

Nuclear

5,2% \

World Primary Energy
Consumption: 12 billion TEP

Turkey is the 22nd country in
the world that has the highest
energy consumption with
109,3 billion TEP

Source: BP Statistical World Review of Energy, June 2010 1



Turkey Energy
Sector Basic Indicators

* Europe’s sixth largest economy and electricity market.

* Rapid emergence of the global financial crisis
in 2010 with %8,9 GDP GROWTH

* High dependence on imported energy sources: %71,5
* Turkey’s annual energy demand growth:since 1990 %4,6

(Annual rate of increase in demand for the same period of
the EU: 1,6%)

* Annual Demand Fon)r PWEmary Energy: %A4.

 Annual growth rate of electricity demand by 2020 : %6,7
(law scenario) veya %7,5 (high scenario).

« 100 Billion $ worth of capital need for the next 15 years.

2
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Turkey Energy Sector
“The Basic Findings”

Rapid Increase in Demand:
* The need and oppurtunity for investments.

* The necessity and importance of planning and public control in
investments

High dependence on foreign technology to meet energy
demand:

The importance of evaluating local and renewable
resources,diversification of the sources and origin

High energy density of the economy:
Great potential for improving energy efficiency

Geopolitical Position and Advantages:
e East-West Energy Bridge
* Proximity to resources



The rate of increase of aggregate
demand between 2000-2009

Source:EMRA 4



Turkey Primary Energy
Consumption(2010) Source:MENR

Wood-Waste
Other Renewable

Other Rene 4,2% Total Coal: %
Hyirla(;)llc\' 0 / 30,7

Turkey'’s total
primary energy
consumption in

2010 :
109.266 tep

%89.3 of the consumption is fossil fuels.




Development of Primary Energy
Consumption of Turkey

120 e MTEP
100 “'“"‘%\_ g 3 - ) " Wood-Waste
%0 __‘_;m‘— ‘ : — m Other Renewable
—— : B Hydraulic
60 — B Natural Gas
40 ~———'—"" - : m Oil
20 lLignIite
m Coa
0
1980 1990 2000 2008 2009 2010 2011
Hydrauli| Other Wood-
e e T
1980 13,2 50,5 24 1 100,0
199 11 7 18,8 45,3 4 6 0 1 13,7 100,0
12,6 15,9 41,1 17,5 4,3 0,3 8,2 100,0
200 15,2 14,3 29,9 31,8 3,8 0,5 4,5 100,0
15,8 14,8 27,9 31,6 3,0 2,2 4,6 100,0
201 16,6 14,1 26,7 31,9 4,1 2,4 4,2 100,0
*201 14,1 12,2 29,7 33,3 4,1 2,5 4,1 100,0

* Estimate
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Developments in Energy Production and
Consumption

(8
u

| 2000 | 2001 | 2005 | 2008 | 2009 | 2010 | 2011 _

PRIMARY ENERGY
TTEP 27.621 24.576 26.285 30.300 30.560 32.493 31.600
TTEP 81.193 75.402 90.077 108.360 103.500 109.266 114.300
1264 1103 1313 1525 1440 1477  1.555
Per Capita Consumption {3
ELECTRICITY
NIES Y Mw 27.264  28.333 38.843 41.818 44.761 48931 53.051
Thermal (*) MW 16.070 16.641 25917 27.625 29.416 31.780 34.163
Hydraulic (**) MW  11.194 11.692 12.926 14.193 15345 17.151 18.888
GWh 124.922 122.725 161.956 198.418 194.813 210.000 228.431
Thermal (*) GWh 94.010 98.652 122.336 164.301 157.360 156.496 170.959
Hydraulic (**) GWh 30.912 24.072 39.620 34.117 37.453 54.711 57.472
DT Gwh  3.786 4579 636 789 812 1144  4.747
T gwh 413 433 1798 1122 1546 1918  3.833
GWh 128.295 126.871 160.794 198.085 194.079 211.981 229.344
: : 1997 1.851 2345 2787 2.699 2.865  3.099
Per capita Consumption @R\



Primary Energy Production and
Demand in Turkey, according to
sources(2010)
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PRIMARY ENERGY CONSUMPTION
(2000-2011)
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Development of Domestic Energy
Supply and Energy Demand(1990-
2011)

Development of Energy Supply and Demand
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Share Of Domestic Production In
Primary Energy Consumption (%)

1990-2011
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Turkey's General Energy

Balance(1990 - 2010)

Total Energy Demand(million tep) 72

Total Domestic Production(million
tep)

Total Energy Imports (million tep) 30,9

Share Of Domestic Production 48%

25,6

Source: Ministry If Energy And Natural Resources- Petform

109,2 1T %106 T

34 1T %26 T

874 1 %182 1

29.7% L -%40 1

12



Turkey’s Total Import and Import | .=,

$v~
- 5

of Energy Raw Materials(1996- |\ 4°
2011)

Mining of Coal, Lignite
nd Peat 581 561 464 311 615 300 689 929 1.222 1579 1.978 2.570 3.315 3.055 3.225 1.290

g"a‘;deo"a"dNatura' 4252 4.264 2962 3.703 6.196 6.076 6.193 7.766 9.366 14.140 19.220 21.784 31.109 16.378 21.439 34.392

g:’;‘:;?tif'“edpetr°'e“m 1.069 1.152 967 1.284 2.587 1.799 2.191 2.833 3.797 5507 7.631 9.492 13.829 10.437 13.798 18.312

Energy Imports 5.902 5.977 4.393 5.298 9.398 8.175 9.073 11.528 14.385 21.226 28.829 33.846 48.253 29.870 38.462 53.995
43.627 48.559 45.921 45.921 40.671 41.399 51.554 69.340 97.540 116.774 139.576 170.063 201.964 140.775 185.497 240.833

Energy Imports 13 -265 206 77,4 -13,0 11,0 271 248 476 358 174 426 -381 288 404
Increase,%

Share of energy 135 123 96 11,5 231 197 176 166 147 182 20,7 199 239 212 207 22,4
imports,%

Prepared by: Mustafa SONMEZ 13



Electrical Energy
Production
Consumption

14



Electrical Energy

Consumption
GWh 2000-2011

240.000

220.000

198.085
200.000

194.079

180.000

160.000

140.000

126.871
120.000

128.295

100.000

2000 2001 2005 2008 2009 2010 2011

— 15
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Annual Per Capita Electricity
Consumption(kWh) (2009)

In Turkey, annual per ABD 12322
capita electricity .
consumption in 2011 cermary | 7 o
was 3099 kWh. :
Serious growth oy N -
potential .
Turkey H 2.800

Electricity

Source: |IEA

16
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The Distribution of Energy Sources |73
In Electricity Production

e

PR R e
GWh % GWh % GWh %  GWh % GWh % GWh % GWh % GWh %

BTl 621 11 19560 340 3942 69 10192 17,7 34315 596 23.148 402 80 57.543  100,0
BN 999 1,7 20563 341 3203 55 12589 209 38 01 37482 622 22683 377 81 60.246 100,0
1815 2,7 22756 33,8 5273 7,8 10814 161 47 01 40705 60,4 26568 39,5 69 67.342 100,0
1796 2,4 21964 298 5175 7,0 10788 146 56 01 39779 53,9 33951 460 78 73.808 100,0
1978 2,5 26257 335 5549 7,1 13.822 17,6 51 01 47657 60,8 3058 39,1 79 78322 100,0
WU 2232 26 25815 299 5772 67 16579 192 222 03 50620 587 35541 412 86 86.247 100,0
BTN 2572 27 27840 293 6540 69 17174 181 175 02 54303 572 40475 427 84 94.862 100,0
3273 32 30587 296 7157 69 22086 214 294 03 63397 614 39816 385 83 103.296 100,0
2981 2,7 32707 29,5 7.923 71 24837 224 255 02 68703 61,9 42229 380 90 01 111.022 100,0
TN 3123 27 33908 291 8080 69 36345 31,2 205 02 81661 701 34677 298 102 01 116440 100,0
TN 3819 31 34367 275 9311 75 46217 370 220 02 93934 752 30879 247 109 01 124922 1000
4046 33 34372 280 10366 84 49549 40,4 230 02 98563 803 24010 19,6 152 0,1 122.725 100,0
WIIPN 2093 32 28056 21,7 10744 83 5249 406 174 01 95563 739 33684 260 153 01 129.400 100,0
WEIIEN se63 62 23500 168 919 65 6353 452 116 01 105101 748 35329 251 150 01 140.580 100,0
WIIT 11998 80 22449 149 7670 51 62242 413 104 01 104463 693 46084 306 151 01 150.698 100,0
WWIIEN 13296 82 29946 185 5483 34 73445 453 122 01 122242 755 39561 244 153 01 161956 100,0
WIIN 14217 81 32433 184 4340 25 80691 458 154 01 131835 748 44244 251 221 01 176300 100,0
15136 7,9 38294 20,0 6537 34 95025 49,6 214 01 155206 81,0 35851 187 511 03 191.568 100,0
15858 80 41858 21,1 7519 3,8 98.685 49,7 220 01 164139 82,7 33270 168 1009 0,5 198418 100,0
WWIIEN 16148 83 39537 203 4804 25 96095 493 340 02 156924 80,6 35958 185 1931 10 194.813 100,0
19.104 9,0 35942 17,0 2180 1,0 98144 465 457 02 155828 73,8 51795 245 358 1,7 211.208 100,0
25159 11,0 39.415 17,3 3.804 1,7 102131 447 450 02 170959 748 52078 22,8 5394 2,4 228431 100,0
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Growth Of Demand In Electricity

S0 \2
1)

Sector
Peak Power |Increase(% DeE:'nz:\gc‘i,( G Increase
Demand(MW) Wh) (%)
17.799 5,2 114.023 8,1
~ LEEN L 18.938 6,4 118.485 3,9
~ L0 19.390 2,4 128.276 8,3
Development of L LT 19612 1,1 126871  -1,1
e — - LF . 21.006 7,1 132.553 4,5
oroduction COLLE 21729 3,4 141.151 6,5
system ~ L 23485 8,1 150.018 6,3
~LE L 25174 7,2 160.794 7,2
C LN 27594 9,6 174.637 8,6
29.249 6,0 190.000 8,8
30.517 4,3 198.085 4,3
CLLEE T 29.870 2,1 194079  -2,0
C L 33.392 11,8  210.434 8,4

e — 18
Source: WEC-TNC 2011 Energy Report



The Electricity Production and
Consumption of Turkey
1995-2010

Gross Production| Gowth Compared to |Consumption gz::::z:::
o : 5 e
(Million kWh) Previous Year(%) |(Million kWh) Previous Year(%)

86.247 85.552
94.862 9,99 94.789 10,80
1997 103.296 8,89 105.517 11,32
1998 111.022 7,48 114.023 8,06
1999 116.440 4,88 118.485 3,91
124.922 7,28 128.276 8,26
122.725 -1,76 126.871 -1,10
129.400 5,44 132.553 4,48
140.581 8,64 141.151 6,49
150.698 7,20 150.018 6,28
161.956 7,47 160.794 7,18
176.300 8,86 174.637 8,61
2007 191.558 8,65 190.000 8,80
2008 198.418 3,58 198.058 4,24
194.112 -2,17 193.472 -2,32
210.000 8,18 208.700 7,87
228.431 8,78 229.344 9,89 19
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Percentage Change in Electricity| =

Consumption of Turkey During
1995-2010

12

9,99
10 6,83 8,64 8,86 8,65
8 7,48 7,28 7,20 7,47
5,44
6 4,88
X 4
2
00
°
2
-1,76 217
-4

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

— 20
Electricity




Electricity Demand Projection

GDP**;

Demand for Electricity:

2009 = % 7,9 2009 = % -4,7

2010 & % 6,0-7,0 2010 = % 6,8

2011* > % 6,7 - 7,5 2011 = % 4,5

2012 > % 6,7-7,5 /A 2012 > % 5,0

/ /

\/ 2013 > %5,5

*: Low and High Scenarios **:. Medium Term Plan(2010-2013

T ————— 21
A[eigleiaA Ministry If Energy And Natural Resources



Electricity Demand Projections
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22
2 [edfdiaasSource: ETKB




Energy Policies of Government(1)

» In the "Medium-Term Program” published in the Official
Gazette dated 16.09.2009,for 2010-2012 period, below
objectives were stated to solve the energy problem;

> “Completion of privatization”
» “To start nuclear power plant construction”

» “To increase utilization of local and renewable energy
sources to reduce excessive dependence on natural
gas”’

> “To benefit from Turkey’s potential of transit routes
and a hub in the transportation of oil, natural gas,
electricity resources to international markets ”

“Electricity z



Energy Policies of Government(2)

Relating to the evaluation of local and renewable energy
sources, Energy Strategy Document targets ;

> “Evaluation of all lignite and hard coal resources for electrical
energy production purposes until 2023”

> “Utilizing all of the hydropower potential by which can be
evaluated as technically and economically for electricity
energy generation until 2023

> “Raising the installed capacity of wind energy to 20 000 MW
until 2023~

> “Widespread use of solar energy for electricity generation”

“Elektrik | “
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Energy Policies of Government(3)

The following assessments related to energy are included in the 2012
Annual Program:

The works on the privatization of power distribution assets which started in
2008 and continued in 2011 will be finished by the year 2012 with the
completion of the related process and transfer works. The activities related to
the privatization of power generation assets will continue.

Nowadays, when the anxiety about the power safety is still present at the
global level and the issue of power safety is on the international agenda, the

policy of Turkey to be a secure transit route and a terminal country will get
stronger.”

“Electrici ®



Paradigm Shift
Questions Waiting Responses - 1

« Is %8 annual increase in demand sustainable?
Shall total and per capita electricity
consumption not start to fall after a period of
severe economic crisis in every seven or eight
years ?Noting that Turkey has faced with severe
economic crisis in every seven or eight years ;
(1994, 1999, 2001, 2008-2009) , to what extent
the predictions and demand forecasts that
assumes demand and consumption will increase
linearly are healthy?

“Electricity | *




Paradigm Shift
Questions Waiting Responses- 2

-Instead of building many new power plants to meet
growing electricity needs,Can not the demand increase
be meet by using energy more efficient?

-Is it not necessary to to realize corporate policies and
activities that depend and concentrate on utilization
of local and renewable sources and support local
manufacture of power generation equipment

27
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Electricity Production by Status Of @

£
s

Institutions 2011
| nstittion | Gwh | %

EUAS 92.332,57 40,42

Build-Operate 44.937,86 19,67
62.076,37 27,18
| tomuemvatesicroR | 1meossas | sss

TOTAL 228.431,02 100,00

28
3 [SeidlsiaAySource: Turkish Electricity Transmission Authority



The Distribution of Installed Capacity by Type of
Source and Institutions by February 2012

| Mult-Fuel Hydraulic

Hard Coal
Asphaltite

Diesel-Oil
Import Coal
Gas

TOTAL THERMIC
Geothermal
TOTAL HYDRAULIC
OVERALL TOTAL
Contribution of
Institutions (%)

Renewable & Waste
Solid + Liquid

Liquid + Natural

680.0 1.0 300.0 4747.0 2962.9 8690.9 11211.7 437.2 11648.9 20339.8  38.21

2714.0 1156.0 3870.0 0.0 3870.0 7.27
620.0 620.0 68.3 68.3 688.3 1.29
1320.0 4781.8 6101.8 0.0 6101.8 11.46
1449.6 1449.6 772.0 180.8 952.8 17.4 24198 4.55

Free Producer 374.0 15.0 2365.0 135.0 6264.0 854 25.0 1786.3 11049.8 114.2 1005.6 2917.3 3922.9 1710.116797.0  31.55

142.0 10.4 196.0 35.0 58.7 8446 2.0 16.9 30.0 5315 606.2 24733 540.0 4.2 544.2 1.2 3018.7 5.67

1,196.1 26.5 3,881.0 335.0 8,139.7 135.0 16,302.9 2.0 16.9 115.4 556.5 3,548.5 34,255.4 114.2 13,529.3 3,607.7 17,137.1 1,728.7 53,235.38

Contribution to Installed

. 22 00 73 0.6 15.3 0.3 306 0.0 0.0 0.2 1.0 6.7 64.3 0.2 25.4 6.8 32.2 3.2 100%
Capacity (%)

— 29
Electricity



Installed Power Of Turkey
(At the end of 2011)

Installed | The share of Liquid Fuel Wind Other
Power Installed 29% 39 8%
MW Power(% |

Imported
16.302,9 30,6 Coal

17.137,1 32,2 8%

Resource Type

Natural gas
Hydraulic

Lignite+ Coal 8.474,7 15,9
Imported Coal BENOEY:X:; 7,6
Liquid Fuel 1.222,5 2,3 o
Lignite+
1.728,7 3,2
Coal
4.334,7 8,1 16%

Total 53.235,4 100,0

30
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Source:Turkish Electricity Transmission Authority



The Distribution of Electricity Production
According to Sources in 2011

%

Liquid Fuel
Imported 2%

Other

Wind
102.130,71 44,71 . Geothermal
2% / 0%
0%

Hydraulic 52.078,04 22,80

DL ESieGEI RN 41.651,97 18,23
Lglefela=bROGETRS 22 922 02 10,03
Liquid Fuel 3.804,01 1,67
4.726,02 2,07
Geothermal 668,00 0,29

450,23 0,20

Hydraulic
23%

Total 228.431,02 100,00

31
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WHAT DOES THE EMRA
DO?




Installed Power That Has Started To Operate
During The Period Of EMRA

Install. Install.
Qty Power Qty Power
(MW) (MW)
12 179,0 17 329,2
2 43,2
5 87,9 3 68,3
3 58,3 4 66,7
1 45,0
3 20,0
10,4
49,8
25 388,4 27 5694

(2003-2011)

License granted temporary admission of private sector facilities of
received years of operation by making and fuel / source distribution

Install. Install Install.
Qty Power Qty Power. Qty Power
(Mw) oy W)
1 11,5
1 0,8
2 5,2 1 1,4
32 977,1 24 460,8 22 228,88
1 6,8 1 29,6
3 45,6 8 1054 6 31,5
2 141,0
1 8,0
1 16,0
1 1,2 3 389 4 76,4
40 1.183,1 39 6190 35 383,7

Qty

18

10

51

Install. Install.
Power Qty Power

(Mw) (Mw)
1 1350
3 63 3
1 392
170 4 156 3
363,8 35 1.4159 28
1
16,4
14,8
327,1 37 5128 56
2 2700 1
69 1 474 2

217,1 25 438,6 19

963,0 109 2.880,6 115

Install.
Power
(MW)

1,4

15,6
1.750,1
10,0

1.235,2

1.360,0
17,0
30,0

528,6

4.947,9

Install. Install.
Oty Power Power
(MW) (MW)
1 2,042
7 18,2
23 1.299,0 4 61,34
1 32,1
55 1.293,7 16 23‘;'72
2 625,0
1 20,0

16 4185 4 64
2 10,0

107 3.716,4 25

Install.
Qty Power
(Mw)
1 135,0
1 11,5
8 10,5
1 39,2
20 72,9
214 7.064,9
1 10,0
2 43,2
1 16,4
12 239,4
206 3.915,0
8 24410
6 99,2
6 66,0
1 10,4
1 49,8
82 1.7833
2 10,0

366,1 573 16.017,7



Power Generation Projects Under Licensing [ =&,
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Process
(As of 23.3.2012)

Fuel / Resource Installed Installed Installed Installed

Type Qty Power Shlz)re e Power Sh(fre R Power Sh(z)re e Power(MW Sh(fre
(MW) (MW) (MW) )
wind [ 64,60 2,11 9 408,60 13,33 59 2.592,90 84,57 72 3.066,10 4,36
100  2.64580 32,05 107 157587 19,09 301  4.033,61 488 508  8.25528 11,73
T o 0,00 0,00 0 0,00 0,00 0 0,00 0,00 0 0,00 0,00
EUETESN 57 1671243 4568 44 1174975 32,12 35 812005 22,20 136  36.582,23 51,98
3 1.282,00 62,39 2 502,66 24,46 1 270,00 13,14 6 2.054,66 2,92
11 7.741,74 5984 8 3.560,00 27,52 3 163500 12,64 22  12.936,74 18,38
0 0,00 0,00 0 0,00 0,00 1 13500 100,00 1 135,00 0,19
o o 0,00 0,00 0 0,00 0,00 0 0,00 0,00 0 0,00 0,00
6 110,00 30,56 8 225,95 62,77 1 24,00 6,67 15 359,95 0,51
Waste Gas [ 402 7703 0 0,00 0,00 1 1,20 22,97 2 522 0,01
5 12,56 28,25 2 250 5,62 4 29,41 6613 11 44,47 0,06
7 79,73 57,29 3 40,00 28,74 4 19,45 13,97 14 139,18 0,20
solar [ 0,00 0,00 0 0,00 0,00 0 0,00 0,00 0 0,00 0,00
T o 0,00 0,00 0 0,00 0,00 0 0,00 0,00 0 0,00 0,00
M o 0,00 0,00 0 0,00 0,00 0 0,00 0,00 0 0,00 0,00
0 0,00 0,00 0 0,00 0,00 0 0,00 0,00 0 0,00 0,00
Nuclear [ 2.000,00 29,41 1 4.800,00 70,59 0 0,00 0,00 2 6.800,00 9,66
| TOTAL | 195 [30.652,83(4355 | 184 [22.86534/32,49 | 410 |16.860,63| 23,96 | 789 |70.378,84[100,00]
34
VIR A




Realization Rates of Energy Investments
Projects Licensed By EMRA

Asphaltite

Landfill gas(LFG)
ther coal
ther thermic
atural gas

ydraulic

eothermal
oal

Overall total

(as of January 2012)

F“e'/:es:‘"ce RR Info None*| 0>RR<10 |10<RR<35(35<RR<70| RR>70 |Overall Total

6,10
0,80
6,50
354,60
18,80
896,10
43,00
759,70
101,60
6,60
7,50
277,10

2.478,40

not mentipned in the progress report
W Source:EMRA

275,75

12,00

413,30

2.730,00 2.429,40

16,20

3,20

80,50

16,30

8.019,40 993,90 2.495,90 878,50

5.641,20 3.737,10 2.741,20 2.357,10

40,00

170,00
3.330,60
1.168,00

21.386,95 9.500,00 5.513,90 3.522,20

% 13,00 100,00 100,00
585 | 5044 | 2240 | 1300 | 831 | 100,00 | 100,00

(*) the projects which progress report has not been submitted during January ,2012 term or by those.the rate of progress has

68,50

1.177,30
664,30

34,00

38,10
204,70

2,70
183,90

Prepared by: Zeynep MALATYALI

689,00
9,30
12,80
87,00
5.514,00
51,30
13.283,80
43,00
15.236,30
244,10
6,60
1.395,60
4.660,60
1.168,00
42.401,45

1,62
0,02
0,03
0,21
13,00
0,12
31,33
0,10
35,93
0,58
0,02
3,29
10,99
2,75
100,00

35
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Realization Rates of Energy Investments
Projects Licensed By EMRA (2) N
689

40,01 59,99 %1.63
65,59 34,41 9,3 %0.02
6,25 93,75 12,8 %0.03
7,47 92,53 87 %0.21
6,43 49,51 44,06 5.514 13%
36,64 31,58 31,77 51,3 %0.12
6,75 60,37 748 18,79 6,61 13.283,80  %31.33
Fuel Oil | 100 43 %0.10
4,99 37,02 2453 17,99 1547 1523630  %35.93
41,62 1639 28,06 13,93 244,1 %0.58
100 6,6 %0.02
0,54 12,18 8436 273 0,19 139560  %3.29
Wind  EEN-C 71,46 1425 439 3,95 4.660,60  %10.99
100,00 1.168,00  %2.75
2.478,40  21.386,95 9.500,00 5.513,90 3.522,20  42.401,40 100
%

| %5.85 | %50.44 | %2240 | 13% | %831 | 100 | 100 _
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Is EMRA fulfilling the supervisory and
regulatory function? - 1

> 5.85% of the investments licence from EMRA is not giving
information about the realization rate of investment as of
January 2012.Realization rate of 50.44% is between 0-10%.In
other words 56.29% of the investment has licence ;has not
started investment in the project with 23,865.35 MW
capacity.

> The realization rate of 77% of wind power plant investments,
67% of investments in natural gas power plants, 56% of
imported coal power plant investments, 42% of hydraulic
power plant investments ,is less than 10%

| 37



Is EMRA fulfilling the supervisory and
regulatory function? - 2

» Electricity production license applications based on 21
imported coal projects with 12,936,74.17 MW capacity
which is close to one quarter of the current installed
power ,is on application ,review,evaluation and
approval stage. Upon acceptance of license of these
power plants, additional capacity that will be created
by imported-coal based power plants and by those
whose investments are still continuing;will reach
18,477.74 MW.In other words the installment of new
imported coal power plants that has more than one
third of the installed capacity of the existing in
Turkey,is in the agenda.

| 38
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Is EMRA fulfilling the supervisory and | 78
regulatory function? - (3)

» Natural gas is even more serious situation.Installed capacity of
power plants that obtained license and has ongoing investments
;1 13.283,80 MW. The installed capacity of power plants ,those
are in application, review and evaluation and approval stage is
36.582,23 MW. When all these projects also obtain license, in
addtion to ongoing investments altogether ,a total capacity
49866.07 MW, natural gas power plant will be installed.

» Extra Annual Gas Supply

» New gas operated power plants will need about 70 billion m?® of
extra gas supply.lt is a subject of concern that where the extra
gas supply will be supplied from, with which agreements, through
which transit route and which pipelines and who will be
responsible of all these new grid investments.

| 39



Is EMRA fulfilling the supervisory and
regulatory function? - (4)

» If enough gas can not be supplied in the future, nobody
should be puzzled if some companies who have
licenses for gas operated power plants claim that they
face a loss profit due to lack of gas and ask for
compensation of their losses.

40



Is EMRA fulfilling the supervisory and
regulatory function? - (5)

New imported natural gas and coal-fired power plant total
up to %128 of the current total installed power with
68.343,77 MW capacity that will be created by new
imported coal and natural gas. MENR and EMRA is
responsible of this and such a development will rivet
Turkey’s dependence in electricity generation.

Above information and findings reveals that ,the goal to
decrease below 30% share of the natural gas in electricity
production that is stated in MENR’s strategy documents,
will be remain as a dream.

| 41



PRIVATIZATIONS IN THE
ELECTRICITY SECTOR




[ Private Distribution Companies
[ ] Public Distribution Companies
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Privatization of Electricity Distribution -
2

Privatization Process of Distribution Companies

s s
8 En Distribution Company
Decision of |Privatization
Tendrcte e T o coren | o™ | Company Tenderea | e
Board Decision
19 |Aydem EDAS (3 l) 08.05.2008 15.08.2008 Aydem A$S 110,00
9 [Baskent EDAS (7 l) 10.06.2010 | 01.07.2008 | 14.08.2008 | 23.09.2008 28.01.2009 Sabanci+Verbund 1.225,00
15 |[Sakarya EDAS (4 iI) 10.06.2010 | 01.07.2008 | 14.08.2008 | 23.09.2008 11.02.2009 Akcez (Akenerji+CEZ) 600,00
s 18 |[Kayseri ve Civ. Elektrik TAS 15.07.2009 Kayseri ve Civari EIk.TAS 0,00
"«3 8 [Meram EDAS (6 il) 15.09.2010 | 25.09.2008 | 04.12.2008 | 02.05.2009 30.10.2009 Alcez (Alarko+Cengiz) 440,00
-E 16 [Osmangazi EDAS (5 il) 20.10.2010 | 06.11.2009 | 11.03.2010 | 24.04.2010 02.06.2010 Eti GUmiis 485,00
§ 12 [Uludag EDAS (4 1) 12.02.2010 | 18.02.2010 | 08.04.2010 | 26.06.2010 03.09.2010 Limak+Kolin+Cengiz 940,00
% 6 [Camlibel EDAS (3 il) 12.02.2010 | 18.02.2010 | 08.04.2010 | 31.07.2010 03.09.2010 Kolin+Limak+Cengiz 258,50
;, 4 |Coruh EDAS (5 il) 20.10.2010 | 06.11.2009 | 11.03.2010 | 08.06.2010 01.10.2010 Aksa Elektrik 227,00
rg 21 |Yesilirmak EDAS (5 il) 20.10.2010 | 06.11.2009 | 11.03.2010 | 08.06.2010 30.12.2010 Calik Enerji 441,50
20 (Goksu EDAS (2il) 02.12.2010 31.12.2010 Akedas AS 60,00
5 [Firat EDAS (41]) 12.02.2010 | 18.02.2010 | 08.04.2010 | 05.10.2010 06.01.2011 Aksa Elektrik 230,25
13 |[Trakya EDAS (3 il) 22.07.2010 | 09.08.2010 | 16.12.2010 | 11.04.2011 03.01.2012 IC igtas 575,00
5.592,25
2 |Vangolu EDAS (4il) 12.02.2010 | 18.02.2010
‘s 1 [Dicle EDAS (6 1) 22.07.2010 | 09.08.2010
g < 11 (Gediz EDAS (2 l) 22.07.2010 | 09.08.2010
f E 17 [Bogazici EDAS (Avrupa Yaka) 22.07.2010 | 09.08.2010
f ‘g 7  [Toroslar EDAS (6 il) 24.11.2010 | 07.12.2010
‘9 & 10 |Akdeniz EDAS (3 i) 24.11.2010 | 07.12.2010
n‘g 14 [istanbul A. Yakasi EDAS 24.11.2010 | 07.12.2010
3 |ArasEDAS (71I) 15.09.2008 | 25.09.2008

. . . 44
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Privatizations of Electricity Distribution
Companies- 3

» Eleven of twenty Electricity distribution company has
been privatized.The remaining eight companies’
transfer has not been concluded as a result of the
companies that gave the highest offer in privatization
tenders;has not fulfill their commitments.The bid
guarantees has been converted to cash for the
companies which they didn’t fulfill commitments.
Second ranked companies also have faced the same
problem. At present,Calls were made to companies by
those they have offered in third order and in case of
they also do not fulfill their commitments
,cancellation of contracts will be on the agenda.

. . . 45
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Privatization of Power Plants

Capacity(MW)
3.677 148 16.349

12570 [ ‘-
Assets

Thermic Hydraulic Stream TOTAL

Number of Plants : o o o @

ANEEZECE o Block sale of assets of a thermal power plant
Model - Transfer of operation rights of hydroelectric power plants

Timing « Starting in 2011

46

Privatization Sourcek:EMRA



Privatizations of Hydraulic Power Plants

— For the purpose of letting out the operating rights of
the 52 unit centrals whose total installed power is
141,1 MW

— The tender process of 18 of the 19 groups,created by
the head of the administration of the
privatization,has been concluded.

— As well as the Customize high resolution of the
board ;published in Official newspaper No:27685 on
dated 27.08.2010 ,some of the centrals have
reached the stage of transfer and some of them have
been transferred

. . . . 47




Program For The Privatization of Public Power
Plants

Fuel Type Power{iw)

Hamitabat Natural gas Kirklareli
Soma A-B Lignite Manisa
Lignite
m Kangal Bursa
DEIEEE Seyitomer Lignite Kitahya
. Elbistan A Lignite K.Maras
Elbistan B Lignite K.Marag
Ambarli D.Gaz Natural gas Istanbul
Ambarli fueloil Fueloil Istanbul
Aliaga Natural gas Bursa
. Can Lignite Canakkale
qe Tungbilek Lignite Kitahya
Catalagzi Hard coal Zonguldak
Bursa dogal gaz Natural gas Bursa
Portfolio 4 Orhaneli Lignite Bursa
3 Hidroelektrik Hydro Sakarya
Yatagan Lignite Mugla
. Kemerkoy Lignite Mugla
A E Yenikdy Lignite Mugla
5 Hidroelektrik Hydro
5 Hidroelektrik Hydro Various
6 Hidroelektrik Hydro Various
5 Hidroelektrik Hydro Various
5 Hidroelektrik Hydro Various
. ere TOPLAM:
Privitization
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1.120
1.034

457

600
1.355
1.440
1.351

630
180
320
365
300
1.432
210
476
630
630
420
370
1.017
838
630
356
16.161 48



Privatization of Public Power Plants

(2)

In terms of power generation, EUAS (Public Power Generation Incorporated
Company) operates is 24.461,18 MW. Two thirds of this capacity, 16.161 MW
is going to be privatized as four plants independently and some other plants
in nine separate groups. In case of the privatization of this capacity, the
installed power in the hands of the public will be 8300,18 MW which is
composed of only some of the large HEPPs.

The tender for the privatization of Hamitabat natural gas plant was launched
in 2011 was cancelled as the number of the bids was not enough. It was
stated by Ministry Of Energy authorities that in 2012, a tender for the
privatization of Seyitomer Thermal Plant would be announced, and this
tender was to be followed by other single thermal plants

. . . 49
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Rate of Increase in Consumer
Electricity Price

Residential Electricity Price Increase .

0/0\0% Y '
December 2007 -, April 2012

1 J
Domestic Price of Electrici!y Consumption

Retail Sales Price of the service
Cost of transmission use of system
Distribution Fee,
Energy Fund,
the share of TRT,
Municipal Excise Tax etc. consists

. . . 50
Privatization



Electricity Price Increases

Period

b0
=
o
S
(o]

Industry (OG)
Industry (AG)

01.01.2007 - 31.12.2007 [eadtadin et

01.01.2012 - 31.03.2012 [EEhalEE LN AT

01.04.2012 - 30.06.2012 Rttt

Increase versus to 9,07 865 10,28
previous tariff

Increase versus
accordin
31.12. 2057(%

108,68 89,75 103,68

Prepared by: Olgun SAKARYA,Chamber Of Elecrical Engineers

14,505 11,600 11,969
25,386 24,159 24,860

26,458 26,458 26,458

4,22 952 6,43

82,41 128,09 121,06

Martyr-veteran
families

7,94
13,884

13,893

0,06

74,97

Dwevelopment
Priority Regions.
Agricultural irrigation

11,600 11,187 12,002
23,734 20,665 22,658

25,886 22,547 24,729

9,07 911 9,14

123,16 101,54 106,04

51



The Amount of Special Consumption Tax (TL / It) N

‘s

3
$
=

25.02.2011

Unleaded Gasolne (03 Octane) | 21

Gasoline Additive (95 Octane) 1,892
Unleaded Gasoline (95 Octane) 1,892
Diesel 1,305
LPG 1,278
Kerosene 0,761
the highest
SCT is on
Heating Oil | | 0,476 gasoline.
Fueloil No: 6 ﬁ 0,224
0

0,5 1 1,5 T2 2,5

. . . 52
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2008 2009 2010 2011
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Natural Gas and
Oil
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2002 - 2010 Term Natural Gas
Production

1.200

1.000

800

600

400

200

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Natural gas production in 2010 is 793 million m3 .Average daily
production was about 2 million m3, The share of production in

consumption is 2%,

—_— 55
\Ell[=I-E98  Source: Petroleum Affairs General Directorate



Natural Gas Imports
1987 - 2010 .

Year BOTAS 's TOTAL Year BOTAS’s TOPLAM

IMPORT ITHALAT

IMPORT IMPORT

433 433 | 2000 [EEEVE:S) 14.822
1.136 1.136 DI 16368 16368
2.986 2.986 DI 17624 17624
3.246 3.246 DI 21188 21.188
4.031 4.031 DRI 22172 22174
4.430 4.430 DEIE 27028 27.028
4.952 4.952 DT 0741 3074
5.375 5.375 DT 36450 36450
6.858 6.858 DI 37793 37793
8.040 8.040 DI 33619 35856
9.874 9.874 DT 32466 38.037
10233 10.233 DI 30723 43374
12358 12.358 | 2012* | 48.500

* EMRA Estimation

56
Source: EMRA, BOTAS




Natural Gas Imports (1987 - 2011)

60.000

48.500

50.000

40.000

30.000

Million m3

20.000

10.000
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Turkey's Natural Gas Imports by
Countries(2010-2011)

2010

Spot LNG

Production

i 8%
Algeria ° 29%
10%
Nigeria
OO

2011

Algeria LNG Spot LNG

Production

9%
\ 2%

Nigeria LNG

58
Natural Gas Source: EPDK



BOTAS Gas Sales
(Million cm?3)

45.000

39.838

40.000
35 064 36-024

35.000

31.462

0 T ; . 1 II

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

59
Source: BOTAS
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Storage Capacity

According to a study done by the former General Manager of BOTAS,
Gokhan Yardim,Turkey’s existing natural gas storage capacity can be
calculated as follows:

Natural Gas Storage Capacity in North Marmara and Degirmenkdy : 2,661 milyar m>
LNG Terminals

BOTAS Marmara Eregli LNG Terminal 3x 85.000 : 255.000 m? LNG
Egegaz / Aliaga LNG Storage Terminal 2x140.000 : 280.000 m> LNG
Total LNG : 535.000 m*> LNG
Natural Gas Equivalent : 305 000 m*
Usable Capacity: % 95 : 290 000 m3
Total Storage Capacity : 2.966 milyar m

60
m Source: Gokhan Yardim, Chemical Engineer,M.Sc.



Gas

Fertilizer

2003

2011 9

Source: GAZBIR



Predicted Natural Gas Market
Structure(Draft)

GAS SUPPLY

Production
Companies

WHOLESALE
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TRANSPORT

CONSUMPTION

~

Import
Companies

Gas Supply
(Russia, Algeria,
Nigeria, lran,
Azerbaijan and
other)

Natural Gas Trading
and Contracting Co.

Transportation Companies

BOTAS Pipeline Transmission Company INC.

Distribution
Companies

\

Eligible
Consumers

BOTAS
Existing
Customers

\ 4

Export(Gree
ce, etc.)




Oil and NaturalGas Production-

Consumption

(2000 - 2010)

ton

2000-2010 Oil Production
Consumption

Million

40

31,1

20 -

10 -

0 _
2000 2005 2010

® Petrol Uretim (milyon m.ton)

M Petrol Tiketim (milyon m.ton)

Milyar m3

2000-2010 Natural Gas
Production-Consumption

S
o

= N W
o O O

0
2000 2005

B Dogal Gaz Uretimi (bin m3)

1]
IIIIIIIIII

2010

M Dogal Gaz Tuketimi (milyar m3)

m Source: DEK-TMK 2011 Energy Report
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2002 - 2010 Crude Oil Production

Million Ton

3,0

2,5

2,8
2,6
2,4 2,4 23 23 2’4 2r5
’ ’ 2,2 2,1 2,2
2,0
1,5
1,0
0,5
0,0 T T T T I I I I I I

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

2.5 million tons of crude oil production by the end of
2010. The share of production is 8% of consumption .

64
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Drilling Costs

Average Drilling
Depth (Meter)

2500 — 3000 3 -5 Millions

Shallow

1500 - 1750
(0—80m)

5—10 Millions

Medium-depth
(80 — 500 m)

1750 - 2500 30 Millions

Offshore Deep-sea

(500 m — above) 2500 - 3500

200 Millions

i
b
l I

65
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2002-2011 Period Production
Investment

S0 \2
1)

Million $
1500 -
*/,«"-’ 1300
-/
1250 /,./‘
W Private Sector e
”~ 995
>
g w TPAO 7
s“/’
g 716
750 - . 675 516
_,f*" 562 579

2002 2003 2004 2005 2006 2007 2008 2008 2010 2011
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Oil and Natural Gas Fields for Survey

« To date, 20% of the land, 1% of the seas were surveyed..
« 75% of these surveys are in in Southeast Anatolia, 17% inThrace and 8%
were in the other regions

67
“ Source: Petroleum Affairs General Directorate



Installed Capacity And Capacity Usage
Ratio In Refineries

Refinery CapaRc ItY lisage
atio 2007 2008
(Mton/year and %)
Capacity 11 11 - 11
Izmit Capacity  Usage 100 94 75 76,1
Ratio ’
Kapasite 11 11 - 11
Izmir Capacity ~ Usage 97 93 67 67
Ratio
Kapasite 5 5 > >
Kirikkale  capacity  Usage 63 58 62 52,5
Ratio ’
Kapasite 1,1 11 1,1 11
Batman Capacity  Usage 81,8
Ratio KKO ’

T T TR T




Document and
Targets




Turkey's 2023 Energy Targets
“Targets in the Strategy Document Source Basis

* Increasing the share of domestic sources in electricity
production is one of the primary targets (incentives and
technological developments will be redirected)

« Known sources of lignite and hard coal resources will be
utilized until 2023.

o Electrical energy production potential can be obtained
from lignite totals up to 120 billion kWh / year.

o 32% portion of 11 billion kWh / year potential of hard coal
is evaluated .

* Local and renewable sources of electricity to meet the
priority needs and developments in the use of these
resources and security of supply will be used taking into
ccl)nsideration the quality of imported coal-based power
plants.

70
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Turkey's 2023 Energy Targets 2
“Targets in the Strategy Document Source Basis

« As a result of measures taken to use local and
renewable energy sources, electricity production will
aim at reducing the share of natural gas below 30%.

« The share of nuclear power plants in electricity
production increased to a level at least 5% by 2020 and
aims to further improve the long-term. (5000 MW)

71
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Renewable Energy Resources
2023 Goals

« Strategy Document(2009)

« All hydraulic potential into the economy

« To reach 20 000 MW of installed capacity of wind

* To reach 600 MW of installed capacity of geothermal

« After the Law on the support of renewable energy

« Solar energy: 600 MW in the first place, then 3000 MW

72
Strategy
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Generation Composition Scenario of N
EMRA 2011-2030

» The demand for electricity can cover by different
production compositions
» Two different composition of the production have been created:
o fossil fuel-weighted
o Renewable-weighted
> In both scenarios ;

o That All of the potential of domestic coal and hydroelectric
potential will be used,

» Fossil fuel-weighted scenario, depending on the scenario additional
10,000 MW of renewable mamly imported natural gas and 5,000
MW coal-fired thermal power plant is foreseen to be installed

» Renewable-weighted scenario, depending on the scenario
additional 25,000 MW of fossil-fuel-weighted RES, GES 9000 MW
and ?lO%O MW biomass based power plant has been assumed to be
installe

73
Source: EMRA
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Composition of the Board the Power

S0 \2
1)

Nuclear Other Qil
Solar 7.4% 1,4% 3,1% Imported Coal

Geothermal __0,6% 9,4%

0,4%
Wind
12,8%
Domestic Coal ]
14,0% Renewables-weighted:
187,003 MW
Other Oil Imported Coal
Nuclear 5,5% 2,7% 5,6%
6,4%
Solar Domestic Coal
5,5% 11,6%
Hydraulic Geothermal
27,4% Natural Gas 0,3%
23,5%
Fossil fuels-weighted: Natural Gas
161,823 MW Wind 14,8%
23,8%

raulic 74
Kaynak: EPDK o
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Production Composition
Difference

200.000

180.000

160.000 1

140.000 +

120.000 1

100.000 +
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60.000

40.000
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Renewables-weighted M Fossil fuels-weighted
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New Power Generation
- ©
Investment Requirement NA

225-280 million dollars worth of new investment
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" Renewables-weighted M Fossil fuels-weighted Based on nightly costs

76
Source: EPDK



TURKEY'S DOMESTIC AND

RENEWABLE ENERGY
SOURCES
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Coal

1990-2010 Turkey Hard Coal Productions (1,000 Tons) &
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value. In 1990 the share of domestic coal in power generation was
35% and 22% in 2009, declined to 18% in 2010.
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m Source:WEC-TNC 2011 Energy Report



Coal

» For not to delay energy investments to indigenous coal
and other resources. especially large basins, such as
Elbistan and Karapinar, investment should be made by
the public

» The importance should be given institutions on issues
related to their expertise; planning, evaluation,
organization, control and decision-making experience
and knowledge . In this sense, Turkish Coal Corporation,
TKI should be the responsibille for public sector coal
reserves.

80
Source: DEK-TMK 2011 Energy Report



Lignite Reserves Of the
Corporations as of 2011

m Probable | Possible Share (%)

EUAS-Public
Power 4.741 105 - 4.846 39
Gen.Com
TKi-Turkish
Coal 2.303 252 2 2.557 20

Corporation
MTA-Mineral
Research&
Survey
Gen.Direc.

TOTAL 11.294 997 194  12.485 100 °

3.156 278 53 3.487 28
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Calorific Value Of Turkey Lignite
Reserves

3001-4000

>4000 kcal/kg
<1000 kcal/kg 1% kc;;{kg 2001-3000
3% ’ -
kcal/kg
25%
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Potential forTurkey Thermal Power
Plants of Coal reserves in2011

Outgoing

Installed . Total
Invest. Feasible

Field Name TOt?I .Reserve . Installed | Installed e
(MillionTon) S Eoer
(MW)

5.000 2.795 7.205 10.000
515 1.200 1.200
424 1.050 1.050
51 150 150
366 620 300 920
37 135 135 270
97 210 - 210
79 320 : 320
94 170 170
Eskisehir-Mihaligotk | 55 290 - 290
143 500 500
1.830 3.000 3.000
277 365 300 665
181 600 - 600
627 1.034 600 1.634
268 1.050 - 1.050
153 630 - 630
130 300 300
99 457 - 457
73 135 270 270 675
408 1.100 1.100
TOTAL |

onguldak-Catalagzi* 884 300 - 300 84
m Prepizm 11.791 8.516 695 16.280 25.491



Hydroelectric




Share Of Hydro-Power In Total
Electricity Generation

| 2001|2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011_

_ 122.725 129.400 140.581 150.698 161.956 176.300 191.558 198.418 194.112 210.120 228.431
Hydroelectric production 24.010 33.684 35.330 46.084 39.561 44.244 35.851 33.270 35905 51.505 57.472
Share of Hydroelectric(%) [ A 26 251 30,6 24,4 251 18,7 16,8 185 245 25,2

B .



Share of Hydro-Power in Electricity

250.000

200.000

150.000

100.000

50.000

Generation 2(2001-2011)

228.431

210.120

198.418
< 191.558 194.112

176.300
161.956

150.698

rd 140.581
122.725

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

M Total Electricity Production B Hydraulic Production 1 The Share of Hydroelectric Production (%)
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Installed Power of HEPP Investments

(1)

Latest status according to EMRA and Ministry Of Energy data:

» Installed hydropower capacity as of end of 2011 is 17.137,1
MW

» According to EMRA January 2012 records, installed capacity
of outgoing hydropower projects total up to 15.236,30 MW

Yaccording to other EMRA info dated March 2012,there are

» 100 projects totalling up to 2.645,80 MW at license
application stage

» 107 projects totalling up to 1.575,87 MW at evaluation and
review stage

» 310 projects totalling up to 4.033.61 MW whoe licence
applications are approved and would obtain license.

T .




Installed Power of HEPP
Investments(2)

> In this case, it is possible to mention about 40.628.68 MW
project stock of which 17.137,1 MW is under operation,
15.236,30 MW is at construction stage, 4.033,61 MW whose
application for license has been accepted and 4.221,67 MW
which is still under the license process.

> From a realistic perspective, if we consider the potential
of HEPP power generation capacity as 140 billion kWH/
year and HEPP operation period as 3 300 hours, we can mention
about 42 424 MW capacity. In some studies, the capacity is
estimated to be 170 billion kWs/ year and the possible installed
power to be 52.000 MW.

The above mentioned figures indicate that an important part of
the potential has been developed.

" HEPP | v




Licensing Transactions Based on Renewable

Fuel/Resour
ce Type

Geothermal

TOTAL

Renewable

Energy sources (March2012)

Application Review-Evaluation
Quantity
9

Installed
Quantity | Power(M

4 64,6
6 110
5 12,56
7 79,73
22 266,89

Source: EPDK

Installed
Power
(MW)

408,6
225,95

2,5
40
677,05

Found
Appropriate

Installed
Quantity | Power
(MW)

59 2.592,90

1 24
4 29,41
4 19,45

68 2.665,76

TOTAL
Installed
Quantity | Power
(Mw)
72

3.066,10
15 359,95
11 44,47
14 139,18

112 3.609,70
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Turkey Wind Potential

Wind Bl vl Percent of
. Power Total area Total Installed
Resource [Wind Class

. 2 ) land in
Degree Density(W/m”| Speed (m/s) (km?) windy(%) Power(MW)

3 300 —400 6,5-7,0 16 781,39 2,27 83,906
4 400 - 500 7,0-7,5 5 851,87 0,79 29.259,36
5 500 - 600 7,5-8,0 2 598,86 0,35 12.994,32
6 600 — 800 8,0-9,0 1 079,98 0,15 5.399,92
extraordinary 7 > 800 >9.0 39,17 0,01 195,84
TOPLAM 26.351,28 3,57 131.756,40

$Y‘
(8
=

%
%

7m/s-9m /s Cross-Wind Potential : 47.849 MW
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Wind Speed Map of Turkey
(REPA_50 m)

Wind Speed
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In particular, Marmara, Aegean and Eastern Mediterranean coastal zone

Rich in terms of wind potential.
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Grid Connection Wind Power Plants

Competition Regulation of TEIAS

if there is more than one application for
the Same region and / or to the same
substation to determine that which will
onnect the system, competition tender is
made

he highest contribution of the proposal to
be paid for each kWh produced after
Operation ,during the period determined
by regulation

EPDK’ya yapilan rizgar basvurularinin sisteme baglantisiicin 142 TM’nin
YG/OG baralarina baglanmasi TEIAS tarafindan uygun bulundu.

These substations (HV / MV) taht wind power plants can be connected to
have approximately 8500 MW total capacity

Wind




Grid Connection of wind power

Number of

. — Capacity Allocated| Offer Range

to the package (krs/kWh)

12 27 636 MW 0,01-2,76
- 5 11 281 MW 0,01-1,11
8 26 504 MW 0,05 - 2,82
4 31 395 MW 0,05 - 3,43
6 30 520 MW 0,01 - 5,10
8 38 293 MW 0,01 - 3,52
3 46 427 MW 0,01 - 3,54
1 54 607 MW 0,01-4,34
3 41 74 MW 0,05 - 4,22
10.
Package 4 37 217 MW 0,01 - 4,62
11.
Package 1 175 1.199 MW 0,01-5,55
12.
Package 1 33 198 MW 0,01-5,15

13.
Package 2 47 166 MW 0,01-6,52



Development of Wind Energy in
Turkey(MW)
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The status of EMRA Projects(1)

9.000 -
8.000 -
7.000 -
6.000
5.000 -
4.000 -
3.000 -
2.000 -

1.000 -

8.736,1 MW

2.592,9 MW

NNNN N NN N N

3 408,6 MW
< RA'G MW
Al
Application Review & Evaluation. Appropriate Licence
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The status of EMRA Projects(2)

» The capacity of the wind based power generation is
48.000 MW and according to the TEIAS data, 1.728,20
MW of this capacity is under operation and according to
the Ministry Of Energy data, the installed power of the
projects which has obtained license and started
investments is 4.660,60 MW. The installed power of the
/2 projects in the process of obtaining license is
3.066,10 MW. The total capacity of 9.454,90 MW
consisting of the plants under operation, under
construction and in the license process indicates that
only the one fifth of the total potential is to be
evaluated and 80 % of the potential still waits to be
evaluated.

| 98
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Monthly Average Solar Energy ,o
Potential in Turkey

Monthly Total Solar

Energy
January 4,45 51,75 103
February 5,44 63,27 115
March 8,31 96,65 165
April 10,51 122,23 197
May 13,23 153,86 273
June 14,51 168,75 325
July 15,08 175,38 365
August 13,62 158,4 343
September 10,6 123,28 280
October 7,73 89,9 214
November 5,23 60,82 157
December 4,03 46,87 103
Total 112,74 1.311 2.640
Average 308 Kcal/cm?-day 3,6 KWh/m?-day 7,2 hour/day

Source: F. Birsen ALACAKIR,
| Solar Energy Potential in Turkey and EIE Studies 100




Distribution of Solar Energy Potential By
Regions In Turkey

Region Total Solar Insolation
8 Energy(KWh/m?-Yil) Duration(Saat/Yil)

Southeastern Anatolia 1.460 2.993

Mediterranean 1.390 2.956

Eastern Anatolia 1.365 2.664

Central Anatolia 1.314 2.628

1.304 2.738

1.168 2.409

Black Sea 1.120 1.971
Source: F. Birsen ALACAKIR, 101

m Solar Energy Potential in Turkey and studies at EIE



Solar Energy Potential of Turkey

How much of the potential can we use?
*

1 MW icin 20 ACRES A
FOR 1MW S Total Field

INSTALLED (1 acres = Total Field

Size(Acres)
POWER(MW) | 1000 m’)

<10 <150 28.467 1.281.128
10-50 150-750 5.077 1.606.095
50-100 750-1500 847 883.769

’ a ’.“;-.- 1 - - b

i e i o

o A\ \% g & 100-200 1500-3000 445 937.045
“"’ﬂ’&x e s,

. ’.
-

>200 >3000 493 6.643.312

| 35329 | 11.351.349

(11.351 km2)

L

=

ore than 2,000 examination of physical
condition and property , 1/3 was
observed fallibility

TOTAL

(*) :PROJECT ENERGY l
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How much of the potential can we
use?1

(Existing Suitable Fields
( TR 38.5 parallel and below , a total of approximetely 11.000
km?2 areas)

Assumptions for the lowest expectations :

* 1 MW, SOLAR POWER Plant can be installed to 20 acres of land (567 000 MW
Installed Power)

* Installing panels/collectors to 40% of field

» An average 10% of the horizontal fixed incoming solar energy panels would be
converted to electrical energy.

* Only using half of the these areas, assuming that solar energy potential in all

ws 1IS1600kWh/m2-year 103




How much of the potential can we
use?(2)

Existing suitable fields
( TR 38.5 parallel and below , a total of approximetely 11.000 km2 areas)

363 TWh of electricity can be generated from these fields at least, total
Installed capacity 287 500 MW GES of could be set up .

+ Garden / Roof type unlicensed applications ~%10 Given the
additional production facilities:

=400 TWh

This amount is about 2 times of total electricity consumption in Turkey
of the year 2010 ....




(Line and Transformer Connection
Capacity)

According to the end of 2009, even 5% the short circuit
power of the available Substations of transrr_ll_iﬁsion grid is

allocated :
MV (< 36 kV) : 3.400 MW
HV (154 kV ) : 21.700 MW




Geothermal
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Turkey has the 7th
greatest geothermal

energy potential in
the world

Geothermal

107



Geothermal Potential in Turkey - 2

 Turkey has the 7th great potential for geothermal
energy in the world.

* Geothermal energy potential of Turkey,is being assumed
that 31 500 MW . Proven actual available technical
capacity is 4035 MW, 34% (1306 MW) is being used.
Technical potential of electricity is 600 MW (4 billion
kWh / vyear, discovered 15 field) actual installed
capacity is 92 MWe. Istanbul Technical University,
Institute of Energy predicts that this figure can upgrade
2000 Mwe . with new field research and exploration
work Approximately 100 MW of capacity under
construction, and for about 150 -200 MWe, search, site
work continues

108
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Geothermal Fields Suitable To Electricity
Generation Projects(March 2012)

» Since the 1960s , total 186 geothermal fields were discovered.
95% of them are suitable for direct use.

» Geothermal areas whose Reservoir temperature is above 120 ° C
and by those electricity generation projects have studied and

oc Oc

Manisa-Alasehir-Koseali Kitahya-Simav

Manisa Alasehir X 265 Aydin-Umurlu 155
Manisa-Salihli-Caferbey 249 izmir-Seferihisar 153
Denizli-Kizildere 242 Denizli-Bolmekaya 147
Aydin-Germencik-Omerbeyli 239 Aydin-Hidirbeyli 146
Manisa-Alasehir-Kurudere 214 izmir-Dikili-Hanimingiftligi 145
Manisa-Alasehir-X 194 Aydin-Sultanhisar 145
Aydin-Yilmazkoy 192 Aydin-Bozyurt 140
Aydin-Pamukdren 188 Denizli-Karatas 137
Manisa-Alasehir-Kavaklidere 188 izmir-Balcova 136
Manisa-Salihli-Gobekli 182 izmir-Dikili-Kaynarca 130
Kitahya-Saphane 181 Aydin-Nazilli-Glzelkoy 127
Canakkale-Tuzla 174 Aydin-Atca 124
Aydin-Salavatli 171 Manisa-Salihli-Kursunlu 117

—— Denizli-Tekkehamam 168 Denizli-Saraykoy-Gerali 114
Geothermal
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Regions Where District Heating Is @

S
x o
N %

Done With Geothermal Energy

Region Number of Equivalent Date of Geothermal Fluid
8 Residential heated operation Temperature(°C)

Balikesir-Génen 3400 1987

Kitahya- Simav 5000 1991 137
Kirsehir 1900 1994 57
Ankara-Kizilcahamam 2500 1995 70
izmir-Balgova 15000 1996 137
Afyon 4600 1996 95
Nevsehir-Kozakh 1300/3500 1996 90
izmir - Narlidere 1500 1998 125
Afyon-Sandikli 6000/12000 1998 75
Agri-Diyadin 570/ 2000 1999 70
Manisa-Salihli 5000/ 24000 2002 94
Denizli-Saraykoy 1900 / 5000 2002 95
Balikesir -Edremit 4600 / 7500 2003 60
Balikesir-Bigadic 1950 /3000 2005 96
Yozgat-Sarikaya 600/2000 2007 60
Yozgat-Sorgun 1500 2008 80
Yozgat-Yerkoy 500/3000 2009 65

izmir-Bergama 7850/10000 2009 60
Geothermal 110
Source: WEC-TNC Energy Report 2011
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Active Tectonics and Water
Resources Distribution Lines
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Bioethanol Production

£
s

Current Situation

/Number of Plants 3 Unit \
Installed Power : 149,5 million It (0,15 billion It)
Production of the Year 2010 . less than 40 million It

N | | Y,

149,5 million liter bioethanol

% 6,5 of local gasoline consumption

 However, installed capacity is not fully available. because
 Exemption of SCT applied to blending rate of 2% is too low
e Collation obligation has not been yet applied.

. 113
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Mandatory Use for Requirements
of Bioethanol and Sugar Beet

Di Bi : :
AULUELICE Mandatory Use LEEhl Beet Sugar Planting Field
Demand

Ratio Needed(ton) Needs(da)

Consumption
(milyon m?) (million It)

2,7 2% 54 540.000 90.000
’ (1 Ocak 2013) ' '

3%
2,7 (1 Ocak 2014) 80 800.000 133.000

. 114
Biofuels



bloethanol Production Capacity 1n —=

WEND/s
o (ep

7
o

Turkey Based on Sugar Beet

/The cultivation of sugar beet can be done in our country : 32 million \

acres (da)

Sugar beet plant a crop rotation and sowing the same field once every 4 years.

So The cultivation of sugar beet can be made each year, : 8 milyon acres
According to quotas based on sugar beet cultivation regime - 3,5 million acres
, the production of sugar beet Towards ethanol production 4,5 million acres

\fmillion acres of bioethanol produced from sugar cane: 2-2,5 million tonnes /

Gida ve yem dengesi gozetilmek kosulu ile sadece seker pancar1 tarimina
dayali biyoetanol potansiyelimiz benzin tuketimimizin %90-95’ine karsilik
gelmektedir.

NOT: Seker prosesinin yan urunu olan melas da biyoetanolun onemli
hammaddelerinden biridir.

115



Biodiesel in Turkey

»> 2% of zone of biodiesel blend produced with local raw
materials are exempt from the Special Consumption Tax
NOw.

> £ 0.91 / liter excise tax is being applied to imported
Biodiesel produced from raw material . There is no no
added value for country that biodiesel derived from
imported raw materials. Only industrialists supported
wins, and farmers whose country is importing.
Production must be made with local raw
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Biodiesel and Vegetable Oil Needs

£
s

Mandatory use |\‘J

Annual Diesel . Oilseeds Supply

Mandatory Use (thousand ton
Ratio Biodiesel(ton) | Needed(ton)
Kanola)

Planting Field
Needs(da)

Consumption
(millionton)

1%
15 (1 January2014) 150.000 150.000 375.000 1.250.000

2%
16 (1 January 2015) 320.000 320.000 800.000 2.660.000

3%
17 (1 January 2016) 510.000 510.000 1.275.000 4.250.000

. 117
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Biogas in Turkey(1)

» Recently, biogas generation from waste has been started with the
attempts of some of the municipalities. In addition to the plants
generating power from waste water which are under operation,
there are other plants in the private sector using animal wastes
which are in the process of starting operation. However, the
expected developments have not been achieved in the sector. The
13,3 Scent/kWh feed in tariff of the electricity generated from
biogas, which is applied in accordance with the Incentive System
entered into force by 6t" January 2011, is not an economical value
for many projects

house. Tomatoes

being grown |
greenhouses by waste |
heat .
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Biogas in Turkey(2)

according to a study conducted in 2009 by TUBITAK - MAM;

Biogas potential in Turkey based on animal waste
1,8 milyon TEP (21 milyar kWh = 2400 MW)

» Municipal waste, energy crops, organic industrial waste, and so on.
Biogas potential of raw materials in Turkey

At least 35 billion kWh = 4.000 MW

- ~'AI|~—.l 4‘ P fl
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Biofuels Sector in Turkey
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Install.ed Number of Plants 2010. Legislation
Capacity Production
3+1 Benzinle harmanlanan %2’lik dilim
. 149,5 Konya Seker 30 milyon OTV’den mua
BIYOETANOL milyon It Tarkim iUden az 2013'de %2 kullanim zorunlulugu
(TAPDK) Tezkim 2014’de %3 kullanim zorunlulugu
Eskisehir Seker Fb.
36 (Lisansl) Benzinle harmanlanan %2’lik dilim
- 1 milyar It (Uretim yapan OTV’den mua
BIYODIZEL (EPDK) sadece 1 tesis) | 9,5 milyon It | 2013’de %1 kullanim zorunlulugu
2014’de %2 kullanim zorunlulugu
2015’de % 3 kullanim zorunlulugu
. 145,7 MW 27 (Cogu cBp ve 88,4 MW Yerli ekipman katki payi
BIYOGAZ .
(EPDK) atik su tesisi) (Z;quf)"k 13,3 $ cent/kWh (10 yil)

Biyokitle kaynaklarindan iuretilen elektrigin 14 € cent/kWh
beklenen alim garantisinin 13,3 $ cent olarak gerceklesmesi,

i Biofu ‘ patlama noktasindaki sektorun gelisimini engellemistir.

20




Local And Renewable Energy Potential

Hydropower : 80-100 Billion kWh
Wind Energy : 90-100 Billion kWh
Geothermal Energy : 5-16 Billion kWh
Solar Energy : 380 Billion kWh
Domestic Lignite : 110-125 Billion kWh
Biogas : 35 Billion kWh

TOTAL : 700-756 Billion kWh

Additional 25% of capacity ,that will be provided from energy
efficiency,must be added to this potential .

Renewable 121
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Why Renewable Energy Sources
should be supported

» Energy supply security and diversification of energy
» Reducing dependence on energy imports

» The fight against climate change,creation of new jobs, contributing
to local and regional development (contributing to economic and
social cohesion)

Global Warming Predictions

20702100 Prediction

vs. 1960-1990 : IR

Average - %’)’}—n -
/4

b 1 2 3
Temperature Increase (°C)



Change In Law Of The

Renewable Energy

» Change Law on the RESS Law No. 6094 published in the
Official Gazette dated January 8, 2011

» Pricing Incentives
« supporting RES and domestic production

« Different prices according to sources.: Table No 1

*Wind : 7.3 S cent/kWs,
s*Hydro : 7.3 S cent/kWs
s*Geothermal: 10.5 € cent/kWs,
*Biomass :13.3 S cent/kWs,

*»Solar : 13.3 S cent/kWs

123




Change In Law Of The
Renewable Energy(2)

 The purchase price subsidies is valid for renewable
energy that will start operation until 31.12.2015

« Liability for purchase of the supplier which supplies
electricity to final consumers . Exchange rate of the
liability will be determined by the Market Financial
Settlement Center for invoicing periods.

 There are additional incentives will be given by the
ratio of contribution to domestic production. Penalties
for acts in violation of the law to be applied to
manufacturers is being Increased.



The Production of Domestic
Energy Equipment

« To fully assess the potential of Indigenous and
renewable energy sources ,domestic production must
have a policy

« for energy equipment that is to be need.

« TUBITAK , universities, manufacturers industry
organizations should implement the strategy for
wind turbines, photovoltaic panels, Concentrating solar
power generation systems, geothermal equipment,
hydraulic turbines, boiler which predicts the domestic
production in the country

| 125



Indigenous Design, Engineering,
Technical Workforce and
Contracting (1)

 According to the analysis of of EMRA the sum of energy
investments in Turkey that will be made in 2010-2030 period
is 225-280 billion S.

e Bu buyuk tutarin azami bélimunun yurt icinde kalabilmesi icin
enerji Uretim ekipmanlarinin yerli tGretiminin yani sira, enerji
yatirrmlarinda ihtiyac duyulan tasarim, avan ve detay
muhendislik, teknik isgiici ve muiteahhitlik hizmetlerinin yerli
kuruluslarca yurt icinden karsilanmasi esas olmalidir.

| 126
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Indigenous Design, Engineering, 0
Technical Workforce and Contracting(2)

« Turkish Power Sciences and Technology Development Center shall be
established as a public and autonomous institution in order to improve
the science and technology development infrastructure in terms of
power. Under rhe leadership and supervision of this institution;

« The institutes of TUBITAK related to power shall be re-structured and
be related to the power institutes or platforms of the universities,

» Power related doctor’s degree and programs after doctorate shall be
supported and opportunities for cooperation with the foreign centers
shall be enabled,

« R&D works in the public and private sector shall draw more attention
and coordination shall be ensured,

 New programs and projects shall be implemented which are using the
technologies possible to be developed in Turkey as soon as possible,
focused on the sustainability of the natural gas and searching solutions
for both domestic source problem and domectic power technology
problem

| 127




Yerlj Tasarim, Muhendislik, Teknik
Isglicl ve Muteahhitlik (3)

» Universitelerde genc miihendislere/ akademisyenlere daha
cok master/doktora/doktora sonrast calismasi imkanlar
verilmeli, onlara daha cok yazilim/donanim saglanmali, yerli
teknolojilere/yerli yakit kullanim1 icin Universitelerde
akademik/bilimsel  arastirmalara daha cok  destek
verilmelidir.

> TUBITAK Marmara MAM benzeri akademik bilimsel arastirma
kuruluslarimizin sayis1 arttinlmalidir. Mugla, Adana, Mersin,
Harran universitelerinde “ Gunes Enerjisi Teknolojileri” Afsin
Elbistan’da “Linyit/Komir Yakma Teknolojileri,” lzmir ve
Canakkale’de  “Ruzgar Santralleri,” Ege Bolgesinde
“Jeotermal Enerji,” Giiney Dogu Anadolu Bolgesi’nde
“Hidrolik Enerji,” Cukurova ve GAP Bolgesi’nde “Biyoyakit”
Arastirma Merkezleri kurulmalidir.

| 128
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Enerji Verimliligini Arttirmak

» Butun diinyada Enerji Verimliligi (arttirilarak); ayn1 miktarda
1sitma aydinlatma gibi hizmetler ve aktiviteler icin enerji
tuketiminin azaltilmasi olarak tanimlanmaktadir.

» Ekonomistler icin enerji verimliligi; bir birim katma deger
yaratmak icin harcanan enerji anlamina gelmektedir ve
“Enerji Yogunlugu” olarak adlandirilmaktadir.

» Enerji Yogunlugunu azaltmak icin;
o teknoloji degislikleri ile alt yapiy1 degistirmek

o 1yi bir organizasyon ve yonetim prosedurleri kullanilan
enerjinin etkinligini arttirmak

o tiketim kaliplarindaki davramis degisiklikleri daha
verimliyi tercih haline getirmek

uzere karma olarak politika ve eylemlerden olusan bir
inisiyatife gerek vardrr.
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Turkiye’deki Gelismeler

Son vyillarda Turkiye’de, Enerji Verimliligi Kanunu’ndan
baslayarak cesitli sektorlere yonelik cok sayida yonetmelikle
bir mevzuat cercevesi olusturulmus, egitim faaliyetlerinin
yayginlasmasi saglanms, KOBI’ler ve sanayi kuruluslaryla
sinirl1 bir hibe programi baslatilmistir.

Ancak hala enerji verimliligi uzerinde daha aktif stratejiler
gelistirmeye ve adimlar atilmasina ihtiya¢ duyulmaktadir.

Enerji Verimliligi Kanunu’nun yayinlanmasinin uzerinden
hemen hemen bes yil gecmistir O gunden bugune
yayimlanan yonetmeliklerin bircogunda kokli degisim
ihtiyac1 dogmustur.

Ayrica sayisallastinlmis gelisim gostergeleri de henuz

aciklanmadigi icin saglikli bir degerlendirme

yapilamamaktadir 131



Enerji Verimliligi Stratejisi
2012-2023

» 25 Subat 2012 tarihinde yayinlanarak yurirlige giren Enerji
Verimliligi ~ Stratejisi  2012-2023 doneminde  enerji
verimliliginin etkinlestirilmesi icin bir yol haritasi belirlemeyi
amaclamistir.

» Belge ile 2023 yilinda Tirkiye’nin GSYIH basina tuketilen
enerji miktarinin (enerji yogunlugunun) 2011 yili degerine
gore en az % 20 azaltilmasi hedeflenmektedir.

» Onumizdeki 11 yillilk donemde bu stratejinin hedeflerinin
saglanmasi icin yogun calismalarin yapilmasi gerekecektir.

» Bu stratejiye bakildiginda bircok ideal konunun; mevcut
durum sayisal olarak tespit edilmeden ve 11 yil gibi kisa
sirede yapilabilirligi, gerek kurumsal kapasite ve gerekse
bltce acisindan irdelenmeden belgeye vyerlestirildigi
gorulmektedir.

» Bu nedenle niyet cok olumlu olsa da uygulamada onemli
aksakhklar ve belirsizliklerin olacagi dusunulmektedir. 132
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0.30 -
Secilmis Baz1 Ulkelerin ve Tiirkiye’nin
Birincil Enerji Yogunlugu Gelisimi 1973 - 2008
(Satin Alma Gucu Paritesiyle)
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Energy Intensity(2)

» Turkiye, birincil enerji yogunlugu acisindan “enerji yogun”
ekonomilerden birisidir.
» 2009 yii TEP/1000 SGSYH(2000 yi1li ABD dolar sabit degeriyle):
o OECD :0.18 (ort.)

o Turkiye : 0.27

Satin alma glicline gore diizeltilmis degerlerle farkli gériniim:

» 0.11 olan Turkiye’nin enerji yogsunlugu degeri, Uluslararasi
Enerji Ajans1 Avrupa bolgesinin ortalama degerinden %12 daha
dusuktur.

» Onemli olan disme trendi

» Avrupa’da 1978-2008 doneminde %30’un uzerinde duserken,
Turkiye’nin degeri ayn1 donemde fazla degisim gostermemistir.
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Enerji Yogunlugu (3)

Turkiye’nin hem milli gelirin de hem de nihai enerji
yogunlugu 1990-2008 arasinda bir iyilesme gorulmustiir,
ancak diger bircok Uulkeyle kiyaslandiginda gosterilen
gelisme enerji yogunlugu acisindan cok kayda deger
degildir Bu durum, milli geliri attirirken enerji
verimliligi iyilestirmeleri icin onemli bir potansiyelin
varligini gostermektedir.

Sanayi ve bina sektorleri EV iyilestirmesi icin en fazla
imkanm sunan sektorlerdir; ayrica sektorler arasinda
potansiyel enerji verimliligi kazancinda farkliliklar
olmasina ragmen, sanayi sektorundeki buyuk
miktardaki enerji tuketimi bu sektoru EV yatinmlarinin
tesviki icin hedef sektor haline getirmektedir.
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Nihai Sektorlerde Enerji Verimliligi

» Sanayi ve bina sektorleri EV iyilestirmesi icin en fazla
imkanm sunan sektorlerdir; ayrica sektorler arasinda
potansiyel enerji verimliligi kazancinda farkliliklar
olmasina ragmen, sanayi sektorundeki buyuk
miktardaki enerji tuketimi bu sektoru EV yatirnmlarinin
tesviki icin hedef sektor haline getirmektedir.
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Sanayide Enerji Tasarrufu
Potansiyeli (1)

» Sanayi tesislerinde gerceklestirilen enerji etutleri Turk
sanayisinde ortalama enerji tasarrufu potansiyelinin en az
%20 civarinda oldugunu gostermektedir.

» 5.700.996 TEP enerji tasarrufunun karsiligi (1 TEP = 500 $S)
2.9 milyar dolardir. Yapilacak yatirim ise toplam portfoyun
ortalama 2.5 yil geri odeme suresiyle 7.25 milyar dolar
olarak tahmin edilebilir.

» Yan etkiler ise; 2,5 yildan sonra hemen hemen tamami
enerji ithalat icin odenen bu para, Turkiye’nin odemeler
dengesinde cok olumlu bir etki yaratirken, en az %40’nin
piyasaya donmesiyle Turk ekonomisine ek kaynak
olusacaktir. Diger yandan en az 6000 kisi icin bir istihdam
yaratilabilecektir.
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Sanayide Enerji Tasarrufu
Potansiyeli (2)

Alt Sektoriin Enerji Ener;ji Sanayi Alt | Sanayi Sektorii

Sanayi Alt | Sanayi Enerji Sanayi Enerji GSYH Enerji

Sektori Tiketiminde Tuketimi Potan- | Miktari | GSYH’daki (Cari Temel Yogunlugu

siyeli (%)| (TEP) Payi (%) Fiyatlarla) (TL)

TOPLAM SANAYi 30.628.000 | 18,63 5.7065.99 212.223.685.709 m
3 10 25

(TEP) E(TEP)/1000TL

Payi (%)

Makine Teghizat 918.840 91.884 53.055.921.427 0,02

7,5 2.297.100 25 574.275 14 29.711.315.999 0,08
Tekstil 8,5 2.603.380 35 911.183 14,7 31.196.881.799 0,08
4 1.225.120 20 245.024 4,9 10.398.960.600 0,12
12 3.675.360 18 661.565 10,8 22.920.158.057 0,16
19 5.819.320 18 1-0487.47 5,9 12.521.197.457 0,46
Ana Metal 25 7.657.000 20 1'5301'40 5,8 12.308.973.771 0,62
21 6.431.880 10 643.188 18,9 40.110.276.599 0,16
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Binalarda Enerji Verimliligi

» Bina sektorunun daha yuksek oranda verimlilik kazanc
saglama potansiyeli mevcuttur. Cinklu bu alanda mevcut
binalarda simdiye dek cok fazla bir sey yapilmamistir. 2000
yili 6ncesinde yapilmis binalar bugiinkii yonetmeliklere gore
iki misli enerji harcamaktadir.

» Bina mevzuatinda onemli bazi revizyonlar yapilmis ve bir
etiketleme yonetmeligi (Binalarda Enerji Performans
Yonetmeligi) yurirlige konmus olmasina ragmen, mevcut
enerji verimi dusuk (bina stoku ve buzdolabi, klima, kazan
gibi kurulu cihazlar) henuz elde edilmemis buyuk bir EV
potansiyeli sunmaktadir.

> 6-7 milyon binamin enerji tuketimini yan yariya azaltacak
kapsamli ve devlet desteginde bir rehabilitasyon hareketine
ihtiyac vardir.

> Bu girisimin yuz binlerce is yaratabilme potansiyeline de
sahip olabilecegi yurt disindaki bircok uygulamadan c¢ikan
sonuclarla degerlendirilmektedir.
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Yeni Binalarda
Enerji Verimliliginin Arttiriimasi (1)

Ulkemizde birinci iklim bolgesi haric diger iklim bolgeleri
icin yeni binalarin azami enerji talebi ortalama 90-100
kWh/m? -y1l iken;

» Avusturya’da 60-40 kWh/m?2,

» Cek Cumhuriyeti’nde 51-97 kWh/m?,

» Fransa’da iklim ve rakima bagli olarak yeni binalarda
birincil enerji talebi 40-65 kWh/m2? ve mevcut
binalarin rehabilitasyonunda 80 kWh/m? dir.

» Bu nedenle yonetmeliklere uygun bile olsa yeni
binalarin enerji tuketimi benzer iklim sartlarina
sahip ulkelere gore en az % 30 fazladir.
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Yeni Binalarda
Enerji Verimliliginin Arttiriimasi (2)

» AB de 2018’de, yeni yapilan kamu binalarinin ve
2020’de de diger yeni binalarin “0” emisyonlu olmasi
ongorulmektedir.

» ABD'de yenilenebilir enerji uretimiyle enerji tuketimi
toplami sifir olan, Sifir Enerji Binalan (ZEB-Zero Energy
Buildings) programi kapsaminda 2020 yilina kadar sifir-
enerji binalarina ulasilmasi hedeflenmektedir.

» Turkiye’de de benzer bir hedef belirlenmelidir.
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Ulastirma Sektorinin Enerji
Tuketiminin Azaltilmast

» Ulkemizde nihai sektorlerdeki tuketilen petrolin
%953’unden sorumlu olan ulastirma sektorunde; basta
yakit verimliligi yuksek tasitlar olmak uzere, trafik
duzenlemelerinden karayolundan deniz ve demir yolu
tasima modlarina gecise kadar cok genis yelpazede
enerji verimliligi onlemleri konusunda ciddi bir
kararliliga ihtiyac duyulmaktadir. Bu sekilde ulkemizin
petrol bagimlilig1 azaltilabilir.
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Makina Muhendisleri Odasinin Enerji
Verimliligi Calismalarindaki Yeri (1)

» Enerji verimliligi alaninda temel kuruluslardan birisi
olmamiz nedeniyle Odamizca, Enerji verimliligi Egitimlerine
ozel bir onem verilmistir.

» 28 Ekim 2009°da , sanayi ve bina sektorlerinde enerji
yonetimi kurslarn duzenlemek uzere “B Sinif1 Yetki Belgesi”
ile Odamiz yetkilendirilmistir. 2011 sonu itibariyle;

- Toplam 54 kurs duzenlendi
- Egitilen kisi sayis1 1.060 a ulasti (1997’den beri egitilen
4.800 kisinin %22’si 2 yilda egitildi)
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Makina Muhendisleri Odasinin Enerji
Verimliligi Calismalarindaki Yeri (2)

» Egitimler icin sanayinin yogun oldugu Kocaeli ve lzmir
bolgelerinde uygulama laboratuvarlarinin alt yapilan
olusturulmus ve boylelikle uygulamali enerji verimliligi
egitimleri; lzmir’de IYTE Kampusiinde “Enerji Verimliligi
Egitim ve Uygulama Merkezi” ile Kocaeli’nde bulunan “MMO
Uygulama Merkezinde (UEM)’de yapilmaktadir.

» 60 civarinda MMO egitimcisi BEP TR egitici egitimine katild1
ve 18 Subede diizenlenen bu egitimlere bugine kadar
toplam 3.679 kisi katildi. Bu ise 9.000’e ulasmis olan EKB
Uzmaninin %40’nin MMO tarafindan egitildigini gostermek-
tedir. e

E
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (1)

Arz yanh bakis acisindan talep tarafindan bakisa gecis

»Artan enerji ihtiyacinin karsilanmasinda hem arz ve hem
de talep cephesinden yaklasilmasi enerji maliyetleri ve
guvenli enerji arz1 acisindan gereklidir.

»Enerji verimliligini gozeten bir buylime egilimi icin orta

ve uzun donemde, enerji planlamasina etkin talep tarafi
yonetim alternatiflerinin entegrasyonu gerekmektedir.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (2)

Enerji planlamasi kriterleri

» ETKB tarafindan arz guvenligi icin gerekli onlemler,
orta ve uzun vade beklenti ve olasiliklarnn goz onune
alinarak ve mumkun oldugunca 0z kaynaklarimiz
cercevesinde belirlenmeli ve kriz durumlar icin
uygulanabilir Acil Eylem Planlarn hazirlanmalidir. Bu
Acil Eylem Planlarinin bel kemigi Talep Tarafi
Yonetimi olmalidir.

> llerki yillar icin yapilacak talep tahminleri ve enerji
planlamalarinin; dusuk karbon, vyerli kaynak,
yenilenebilir enerji, yerli teknoloji, daha cok
istihdam ve maksimum enerji verimliligi olcutleri
cercevesinde cozumlenerek yapilmasi gereklidir.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (3)

Kurumsal Sorunlar

» 2011 yiinda ozellikle enerji verimliligi alanim onemli
olcude etkileyen KHK’larla alelacele duzenlenen tum
kurumsal yapilar, katilimci bir sekilde hazirlanacak ve

kapsamli kanunlarla duzenlenmeli, kurumsal vyapi
guclendirilmelidir.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (4)

Katilimc Siirec

»Enerji  Verimliligi alinan sonuc itibanyla ETKB’yi
ilgilendirse de, uygulamalarin tamami halk dahil ilgili tum
taraflarin katilimi ve katkisini gerektirmektedir.

»Enerji  Verimliligi Kanunu’nun  yayimlanmasinin
uzerinden hemen hemen bes yil gecmistir. O gunden
bugune ¢cok sayida yonetmelik  yayimlanmistir.
Yonetmeliklerde koklu degisim ihtiyaci dogmustur. Gerek
mevzuat hazirllk asamasinda ve gerekse uygulama
asamasinda, uygulama ortagi olan veya etkilenen
taraflarla daha fazla gorus alisverisine ve isbirligine

ﬁtiyag vardir. 149



Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (5)

Enerji Yogunlugu

» Turkiye, birincil enerji yogunlugu acisindan, gelismis
ulkelerle kiyaslamasinda; bazi lilkelere gore “enerji yogun”
ekonomilerden birisi olarak degerlendirilebilir.

» Bununla beraber satin alma gucune gore duzeltilmis
degerlerle Turkiye’nin enerji yogunlugu degeri Uluslararas:
Enerji Ajans1 Avrupa bolgesinin ortalama degerinden daha
dusuk olarak gozukmektedir.

» Ancak enerji yogunlugu degeri, Avrupa’da 1978-2008
doneminde %30’un Uzerinde diserken, Turkiye’nin degeri
ayn1 donemde fazla bir degisim gostermemistir..

» Onemli olan, belirlenmis ana ve alt hedeflere yonelik

yogunlugu, degerinin dizenli olarak dususu saglanmasi

programlanmalidir. 150




Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (6)

izleme ve Sayisal Hedefler

»Kanun cikmasina ve yeni yapilanmalara ragmen,
Turkiye’nin enerji verimliliginde sayisal durumu net
olarak halen ortaya konamamistir. Enerji verimliligi
kanunu ciktiginda nerede olundugu ve bunca kaynak
ayrildiktan sonra nereye gelindigi bilinememektedir.

»Enerji tasarrufu potansiyeli olan sanayi, bina ve ulasim
sektorlerinde enerji ve enerji tuketimini etkileyen
hususlarda cesitli istatistiklerin duzenli olarak toplanmasi
ve enerji verimliligiyle ilgili gostergelerin hesaplanarak
izlenmesi gerekmektedir.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (7)

Politikalarin fayda-maliyet analizleri

»EV icin ongorulen politika ve onlemlerin fayda ve maliyetini
ve hatta sosyo-ekonomik sonuclar1 bastan belirlenmeli, halka
ve politika aktorlerinin bilgisine sunmalidir.

»Sonuclar mutlaka sayisal olarak izlenmeli ve daha etkin
sonuclar icin gerektiginde politikada ince ayarlar yapilmalidir.
>»Tum yararlarin sayisallastirilmasi ve izlenmesi devletin tum
seviyelerinde enerji verimliligi politikasinin icsellestirilmesine
yardimci olacaktir.

» 25 Subat 2012 tarihinde yayinlanmis olan Enerji Verimliligi
Stratejisi; kurumsal ve sosyal yapilabilirligi, fayda maliyet
analizleri ortaya konmamis eylemleri icermektedir. Bu nedenle
de icsellestirilme ve uygulamada sorunlarin  olmasi
kacinilmazdir.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (8)

Egitim ve Bilin¢clendirme (1)

»Egitim ve bilinclendirme calismalann bir kez yapilmakla
bitmeyen hayat boyu surmesi gereken faaliyet alamdir. EV
Kanunu’nda halkin bilinclendirilmesiyle ilgili baz1 faaliyetler
ongorulmustur. EV etkinlikleri konferans salonlarindan ¢ikarak
halkin arasina katilmalidir. Belediyeler bu alanda etkin sekilde
gorevlendirilmelidir. Bilinclendirmeyle  halkta  davranis
degisikliginin  kaliciigi  saglanmadikca, kamuoyunun EV
faaliyetlerinin bir parcasi olmasi beklenemez.

»Enerji verimliligi egitim ve bilinclendirmesi icin hazirlanmis
kaynak dokuman, hazir hesap tablolarn ve web sayfalan vb.
medya Yyetersizdir. Daha fazla dokumantasyonun herkesin
ulasabilecegi sekilde hazirlanip dagitilmasi gereklidir.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (9)

Egitim ve Bilinclendirme (2)

»Ayrica enerji verimliligi mevzuatinin ongordiigu yeni kosullar,
cezalar ve imkanlar konusunda da tum taraflarin ve halkin
bilinclendirilmesi, dogru olarak bilgilendirilmesi, bu yeni
sartlar cevresinde bazi iyi niyetli olmayan firsatci yaklasimlarin
da ilgili kuruluslarca izlenerek, gerekli onlemlerin alinmasi da
oldukca onemlidir.

154
EnVer




Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (10)

Enerji verimliligi hizmet piyasasi sorunlar (1)

»EV Kanunu’yla enerji hizmet piyasasi yaratarak bina ve
sanayi sektorlerinde enerji verimliligi uygulamalarinin
yayginlastirilmasi amaclanmistir.

»Ancak gelinen noktada, yetkilendirilen 38 EVD’nin
sayllar, bolgesel dagilimi, tecribe ve katkilaryla ulke
capinda enerji verimligini fark edilir sekilde arttiracak
duzeyde faaliyette bulunduklarinit ve bu sekilde
calismalarin  yayginlasmas1  hedefinin  basarldigini
soylemek guctdur.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (11)

Enerji verimliligi hizmet piyasasi sorunlar (2)

»EVD olmanin onundeki onemli burokratik zorluklar
mevcuttur. Yetkili EVD’lerin sayilan arttinnilmali, sektorde
gliven kazanmalarn icin egitimlerle gelismelerine uygun
ortam vyaratilmali ve desteklerle de ayakta kalmalan
saglanmalidir.

»Basarisiz olanlarin, ayristinnlmalart ve bedelini maddi
olarak odemeleri icin, yaptiklar calismalarda profesyonel
sorumluluk tasimalan sigorta ve benzeri mekanizmalarla
saglanmalidir.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (12)

Kamu desteklerindeki uygulama sorunlan

»Verimlilik arttinci projeler ve gonullu anlasma destekleri iki
yildir verilmektedir. Uygulanan sure¢ karmasik ve yavastir.

»Bu desteklerde ve gerekse EV konusunda etut, egitim ve
danismanlik icin kullanilabilen KOSGEB desteklerinde mevcut
finansman kaynaklari icin, yonetmeliklerde belirlenen surec ve
burokratik islemler yurt disindakilere benzer sekilde koklu
olarak degistirilmelidir. Uygulama-lardaki enerji verimliligine
etkilerin hesaplanmasindan sonra bu desteklerin
degerlendirilmesi ve buna gore yeni diizenlemelerin yapilmasi
zorunludur.

» Destekler icin detayli kilavuzlar hazirlanmali, egitimler
dizenlenmeli ve YEGM (milga EIE), destekler ve etkileri
konusunda detayli analizlerini bir an once kamuoyu ile

=pdylasmalidir. 157




Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (13)

Bina sektoriinde etkin politikalar (1)

» 2008 yilinda yayinlan ve 1 Nisan 2010’da koklu sekilde revize
edilen Bina Enerji Performans Yonetmeligi llkemizde daha
verimli bina stoku yaratilmasi icin onemli bir adim olmustur.
Ancak ulkemizdeki yeni binalar icin ongorulen asgari enerji
tuketim limitleri, diger benzer iklim sartlarina sahip
ulkelerle kiyaslandiginda en az %30 fazladur.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (14)

Bina sektoriinde etkin politikalar (2)

» Kamunun yatinm gucuyle yapilacak olan kentsel donusumlerde
ozel mimari tasarim, standartlarin otesinde 1s1 yalitimi, gunes
enerjisinin ve yer 1s1sinin sisteme entegre edilmesi, elektrik
Uretimi yapan copleri de degerlendiren bolgesel 1sitma sistemi
gibi cesitli enerji verimliligi onlemleri alinarak, eski binalar
yikilarak yenisi yapilacak binlerce binanin omru boyunca en az
%30 enerji tasarrufu saglamasi ve su tasarrufuyla cevre dostu
olmasi gerceklestirilebilir.

» Cok yuksek enerji tuketimlerine yol acan eski bina stokunda
enerji verimliliginin artinlmast zorunludur. Bu nedenle
yapilacak iyilestirme yatirimlarina kamunun ve bankalarin
finansman saglamasi, kullanilan malzemelere KDV muafiyeti
taninmas1 gibi bircok degisik onlem, ilgili kuruluslarca

irdelenmeli ve bu konuda bir yasa hazirlanmalidir. 159




Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (15)

Kamunun onderligi

»Kamu sektoru enerji verimliligi konusunda ornek
olmalidir. Kamu satin almalarinda ve kiralamalarinda
binalarda enerji verimliligine, yuksek enerji verimi olan
araclara, malzemelere ve ekipmanlara oncelik
verilmelidir.

Belediyelerin roli (1)

»Belediyeler; binalarda ve sehir ici ulasimda enerji
verimliligi tedbirlerinin planlanmasi, halka enerji
verimliliginin benimsetilmesi, uygulanmasi ve
denetlenmesindeki en onemli kamu kurumlandir.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (16)

Belediyelerin rolii (2)

»Avrupa’da belediyeler kapsamli enerji verimliligi onlemleri
alarak kamunun en onemli uygulamacis1 durumundadir.
»Belediyelerce;
- yerel verimlilik merkezleri/temsilcilikleri tesis edilmeli,
- tuketici bilinclendirme ve danisma merkezleri kurulmali,
- kentsel alanlardaki otomobile donuk ulasim yatirnmlan
yerine toplu tasim vyatinmlarina oncelik ve agirlik
verilmeli,
- sehir ici ulasim duzenlemelerinde sehirdeki yakit
tuketiminin dusurulmesi birinci kriter olarak alinmali,
- hafif rayli sistemlere ve bisiklet vyollarina oncelik
verilmelidir.
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Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (17)

Elektrik Tiiketen Cihazlar

»Butun dunyada etiketleme duzenlemeleriyle nihai kullanicilarin
bilgilendirilmesi ve bu sekilde daha verimli urunleri tercih
etmelerini saglanmasi amaclanmaktir.

»Ancak enerji verimli ev aletlerinin tesvik edilmesi ve bunlarin
maliyet tasarrufu faydalarinin tanitilabilmesi icin pazarlama ve
halk egitimi cok onemlidir.

»TURKBESD ve EIE’nin yapmis oldugu calismalara gore ist sinifa
gecis donusim programiyla 8 milyar kWh enerji tasarrufu olacagi
tahmin edilmektedir. Bu rakam vyaklasik olarak toplam elektrik
tuketiminin %5’ine tekabul etmektedir.

»Bunun saglanmasi icin etkin piyasa denetimlerinin yani sira geri
odeme suresi 14-28 yili bulan yuksek enerji verimli cihazlar icin,
diger ulkelerde oldugu gibi satin alanlarin desteklenmesi

reklidir. 162




Turkiye’de Enerji Verimliligiyle igili
Sorun Alanlar ve Coziim Onerileri (18)

Daha verimli bir elektrik sistemi

>

Elektrik enerjisi Uretimi slreci geregince en biyluk kaybin
oldugu alandir. Gerek konvansiyonel termal elektrik
sistemleriyle en fazla %35 olan verimin arttirilmasi, gerekse
uretilen elektrigin resmi rakamlar gore %15 civarinda olan
dagitimdaki kayip kacak oraninin disliniilen ve ayrica talebin
yonetilmesiyle onemli oranda Dbirincil enerji tasarrufu
saglanacaktir.

Konvansiyonel sistem verimlerini %85’e kadar yukseltebilen
kojenerasyon sistemleriyle elektrik, 1s1 ve soguk Uretiminin yurt
capinda yayginlastirilmasi, santral atik 1silarinin, hatta benzer
olarak, sanayi atik 1silarimin yatinmin geri odeme suresi uzun
bile olsa, bolge 1sitmasinda kullanilmasi icin tesvik saglanmasi

cok onemli etkiler yaratacak onlemlerdir.
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BASIC
PROPOSALS




Basic Proposal (1)

v'To benefit from energy is a modern
human right .

For this reason ,providing energy,In a

ladequately, manner to all
In good quality, consumers
continuous, must be a
with low cost basic energy

and sustainable policy




BASIC PROPOSAL- 2

v"Weight in energy production, should be given
to local, new and renewable sources of
energy.

Energy planning,should aim

®» The protection of national and public interests
®» To Increase social benefit
v'Easy access of customers ,to cheap,continuos and
reliable energy

hedeflemelidir.




BASIC PROPOSAL- (3)

The angle between social needs in the energy
sector policies implemented in Turkey since the
1980s and their applicability is increasing every
day.

Energy policy is a whole from production to
consumption, so it must be based on a holistic
approach.Noting the facts of our country,strategic
importance of energy sector,a centralized body is
required for rational usage of sources and
regulating,planning,coordination and control of

energy sector.
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E BASIC PROPOSAL- (4)

v MENR is obliged to develop and apply
the basic country,people, and the
public; in short, in the interests of
soclety strategies and policies. MENR
should employ expert and worthy staff
shall employ. The policies in the
interests of a powerful country should be
developed and implemented




BASIC PROPOSAL- 5/1

v'For all energy sectors i.e<, oil, natural gas, coal,
hydro, geothermal, wind, solar, biofuels Strategy
Papers should be prepared for

v'These strategy papers must be prepared in an
interactive  manner  with participation  of
universities,scientific research . Then, taking into
account all the strategic documents in all sub-
sectors of energy, Renewable Energy Strategy and
Action Plan and General Energy Strategy Document
and Action Plan For Turkey should be established.
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BASIC PROPOSAL - 5/2

v'For this purpose,in general for energy planning,in
specific for planning production and consumption of
electricity and basic energy sources such as natural
gas,coal,oil, “NATIONAL ENERGY PLATFORM “ where
all relevant sectors of society and all relevant sides
will participate,argue,debate and decide
strategy,policies and priorities must be organized.




BASIC PROPOSAL - 6

v'Privatization must be stopped

VIt All energy projects that are
unplanned, incompatible with the
environment and unwanted by society
and people living in neighborhood
should be abandoned.

v’ Taxes on energy inputs and products
should be lowered.




BASIC PROPOSAL - 7

» By applying short,medium and long term
strategies,policies and activities aiming to meet
maximum portion of both primary energy and
electricity production from domestic sources,it will be
possible to decrease dependence on imported sources
in power generation and to reach a mix where natural
gas will have a share of 25-30%,imported hard coal 5-
10%,local lignite 25%,hydropower 25% and other
renewable energy sources 15-20%.
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