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e Neden Enerji?
e BAlgenin Enerji Potansiyeli
e MEVKA Neler Yapti?

e Neler Yapilabilir?
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2018 Yili1 Enerji Tuketimi 13,8 Milyar TEP
2040 Yili Projeksiyonu 18 Milyar TEP

IEA, World Energy Outlook 2014
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Neden Enerji

2014-2040 Yenilenebilir Enerji Yatirimlari

— 2500 2500 =  m Investments
— L]

=

o < Capacity

b At Qo additions

=

-

=

o

;_J

o

(right axis)
1500 1500
Dogalgaz 800 $/W
1000 1000 Komur 1.300 $/W
PV 1.600 $/W
- e Ruzgar 1.660 $/W
Hidro 2.000 $/W
Biyoenerji 2.400 $/W
Ntuikleer 3.750 $/W

Wind Hvdru Coal Salar ‘Nuclear Gas Bio- Other*
energy

1.000 GW Gunes Enerji Santrali Devreye Giriyor
1,6 Milyar Dolar Yatirim Yapiliyor

IEA, World Energy Outlook 2014
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2018’de Devreye Giren Kurulu Guc 94,7 GW
Toplamda 480,3 GW

IRENA, 2019, Data and Statistics
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400.000
S
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100.000

2010 2011 2012 2013 2014 2015 2016 2017 2018

mOrtaDogu 85 208 269 512 799 1.047 1529 2077  3.025
u Afrika 195 268 348 662 1560 1935 2973  3.759  5.118
H Avrasya 6 8 13 20 49 316 936 3.687  5.662
mOkyanusya 411 1.417 2464 3296  4.067 4487 4872  6.195  10.001
mAmerika 3276  5.877 9287  13.506  17.647  26.197  38.846  49.722  62.552
m Avrupa 30.118  53.564  71.794  81.952  88.813  97.297 103.798 110.125  119.380
m Asya 5512  9.631  16.124  35.812  60.059  89.789  139.487 210.542  274.619

B Asya HEAvrupa B Amerika B OKkyanusya © Avrasya B Afrika B Orta Dogu

IRENA, 2019, Data and Statistics
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Karaman-Konya Enerji Potansiyeli
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Neden Enerji
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= Asya 100 175 293 650 1090 1629 2531 3820 4982
= Avrupa 100 178 238 272 2523 323 345 366 396
=== Amerika 100 179 283 412 539 800 1186 1518 1909
e (QOkyanusya 100 345 599 802 990 1092 1185 1507 2433
e Afrika 100 138 178 339 799 992 1524 1927 2623
====Q0rta Dogu 100 246 317 603 942 1235 1804 2449 3567
e=Toplam 100 S v_s ! 343 437 558 738 975 1213

e=——Asya e==Ayrupa =—=Amerika ====Qkyanusya e===Afrika ===OQOrta Dogu ===Toplam

IRENA, 2019, Data and Statistics
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N Neden Eneriji

Ulkelerin Kurulu Giigleri Oranlari,%
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Cin Almanya  Japonya ABD italya ingiltere Fransa Avusturalya Hindistan ispanya Giiney Kore Tirkiye

2013 2014 2015

Cin 2013-2015 yili araliginda %12,9-%16,3-%19,7
Almanya 2013-2015 yil1 araliginda %28,8-%22,2-%18,1

Duinyada ve Ulkemizde Guines Enerjisi Raporu, KINALI Mticahit, 2017
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N Neden Enerji
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2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
B Gegmis Veriler 3 4 5 7 10 16 23 40 70 100 140 170 221 293 386 480
B jyi Senaryo 531 669 833 1033 1270
I Kotu Senaryo 470 545 627 721 815
=eo=Qrtalama Senaryo 501 607 730 877 1043
B Gecmis Veriler = jyi Senaryo  mmmm K6t Senaryo  =e=CQOrtalama Senaryo

2022 Yil1 Kurulu lyimser Gtic Tahmini 1.270 GW
2022 Yil1 Kurulu Ortalama Gu¢c Tahmini 1.043 GW
2022 Yihh Kurulu Kétimser Guc Tahmini 815 GW

Global Market Outlook For Solar Power 2018-2022, Solarpower, 2018
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Kurulu Gucteki Yillik Artis Ortalama %7,5
PV Enerji Bakanligi Hedefi 2030 Yilinda 10.000 MW
TEIAS lyimser Tahmin 21 GW- Kétiimser Tahmin 17 GW

TEIAS, 2019, Aylik Kurulu Gui¢c Raporlari, TEIAS Kurulu Gti¢ Projeksiyonlari
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2016-2017 Yillar1 Arasi Kurulu Guc Artis: %310
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2018-2019 Yillar1 Aras1 Kurulu Guc Artist %5

TEIAS, 2019, Aylik Kurulu Gui¢c Raporlari
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Neden Enerji

2017 Yili Hiicre Uretimi Paylari,%
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Diinyada ve Ulkemizde Guines Enerjisi Raporu, KINALI Mticahit, 2017
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Duinyada ve Ulkemizde Guines Enerjisi Raporu, KINALI Mticahit, 2017
Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA
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y B oo
T Neden Ener;ji

PV Modiil Bilesenleri Fiyat Degisimi,USD
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Duinyada ve Ulkemizde Guines Enerjisi Raporu, KINALI Mticahit, 2017
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Neden Enerji

Number of Price for 250 W Price per Watt

2012 10 746 2. 687 2, 66 1, 92

oo [ wem | em | | e |
“ow [ awer | s | o | am |

Cinden Yapilan ithalat 0,62 Euro/Watt
Almanyadan Yapilan ithalat 0,84 Euro/Watt

Duinyada ve Ulkemizde Giines Enerjisi Raporu, KINALI Mticahit, 2017
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) Bolgenin Enerji Potansiyeli

Photovoltaic Solar Electricity Potential in European Countries L]

30 20°W 10T [ 10°E 20°E B S, 40°E }f‘e 50°E
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Solar electricity**
[kWh/kWoear]

* Yearly sum of global irradiation incident on optimally-inclined Authors: Thomas Huld, Irene Pinedo-Pascua

south-oriented photovoltaic modules . EC - Joint Research Centre
© European UnIOI’l, 20 ]. 2 In collaboration with: CM SAF, www.cmsafeu
*Yearly sum of solar electricity generated by optimally-inclined

1kW, system with a performance ratio of 0.75 PVGIS http:/ire.jrc.eceuropa.eu/pvgis/

Legol notice: Neither the European Commissian ror any persan ccting on beholf of the
ission is resp  for the use which might be made of this publicotic
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Bolgenin Enerji Potansiyeli

Kisi Basina Tiiketilen Enerji, (kWh/Kisi/Yil)

4.000
3.500

3.000
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2.000

kWh

1.500
1.000
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0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

===Tlrkiye 2.198 2.264 2.162 2.334 2.490 2547 2533 2.669 2.760 2300 3.082
==Konya 2.320 ¥ Lk 1.967 MR, 2.446 2.586 2.650 2.724 2.864 D 2, 3.411
=—=Karaman 1.854 1.983 2.002 2.073 2.021 2.400 2.585 2.642 2.750 3.108 3.449

w==Tlrkiye e===Konya e==Karaman
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Konya Yillik Elektrik Tiiketimi, MWh
Yillik Elektrik
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Karaman Yillik Elektrik Tiketimi, MWh
Yillik Elektrik
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J Bolgenin Enerji Potansiyeli

Aydinlatma

Resmi Daire

19,14%

Mesken 18,28%

23,19%
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Aylar

Ocak
Subat
Mart
Nisan
\YEW
Haziran
Temmuz
Agustos
Eylul
Ekim
Kasim
Arahk

Ortalama

Turkiye

1,79
2,5
3,87
4,93
6,14
6,57
6,5
5,81
4,81
3,46
2,14
1,59

4,18

Bolgenin Enerji Potansiyeli

Global Radiation (kWh/m2-day)

Konya

1,98
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5,2
6,3
6,78
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6,05
5,12
3,73
2,35
1,77

4,41

Karaman
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3,8

2,46
1,81

4,46  2.741,07 2.896,01 3.011,41

Ortalama Yilik Giineslenme Saati
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4,11
5,22
6,27
7,46
9,1
10,81
11,31
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9,23
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5,15
3,75
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Mucahit Yasir KINALI, mucahit.kinali@mevka

Turkey

Konya

2.963,47

Karaman

.org.tr

Karapinar

Glneslenme Saati ( Saat )

Konya

4,19
5,51
6,68
8,03
9,46
11,28
11,97
11,35
9,79
7,35
5,53
3,93

Karaman

4,46
5,85
7,14
8,44
9,84
11,51
12,02
11,47
10,11
7,77
5,95
4,31

Karapinar

4,18
5,65
6,91
8,25
9,58
11,53
12,22
11,6
10,05
7,6
5,74
3,98

2.963,47

Konya %5,66,
Karapinar %8,12,
Karaman %9,88

Turkiye

ortalamasindan
daha verimli

Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA
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Paris Karsilagtirmasi
Aylik Ortalama Elektrik Uretimi

40.000,00 250,00
35.000,00
200,00
30.000,00 . l
25.000,00 — ol
] l : 150,00 %l
ey
=< 20.000,00 =
~ / =
15.000,00 108,80% =,
10.000,00
50,00
5.000,00
0,00 0,00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
I Paris  mmm Konya Paris e Konya

Konya
%49,61
Aylik Elektrik Uretiminde daha verimli

Degerler PVGIS sitesinden alinmaistir.
http:/ /re.jrc.ec.europa.eu/pvgis/apps4/pvest.php
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Paris Karsilastirmasi

Yillik Elektrik Uretimi ve Enerji Geliri Konya
350.000,00 35.000,00 EUR %49,61
300.000,00 30.000,00 EUR Y111}k Elektrlk Uretiminde daha
verimli
250.000,00 25.000,00 EUR
< 200.000,00 20.000,00 EUR ¢
=
4 w
150.000,00 15.000,00 EUR Konyadaki Santral
100.000,00 10.000,00 EUR Konya
o
50.000,00 5.000,00 EUR %97,07 ' .
Daha fazla gelir getiriyor
0,00 0,00 EUR

Paris Konya

== Yearly Electricity Production (kwWh) ==@==Annual Revenue (Euro)

Ortalama Ortalama Aylik Toplam
ClnizlkLag ke ikl ol Ortalama Sunlalq - Ayik oplam tinliik Elektrik Ortalamf\ LS Gunluk Gun Giin
e A Giineg Giines 4 e Elektrik Uretimi es es
Elektrik Uretimi | Elektrik Uretimi Ureti ektrik Uretimi Rad Rad
Radyasyonu LEGIERT T retimi E adyasyonu adyasyonu
Ed Em Hy H,, Ed " Hq Hm
kWh
(kWh) (kWh) (kWh/m2) (kWh/m2) (kWh) (kWh) (kWh/m2) (kWh/m2)

Yillik
Or\t’;'l';';‘a 580,08 17.666,67 - 114,96 867,92 26 416,67 173 92
Yillik Yilhk
Toplam 212.000,00 1.379,50 Toplam 317.000,00 2.087,00
Enerji Enerji
Yilhk Gelir 15.603,20 EUR 0,0736 Euro / kWh Yilhk Gelir 30.749,00 EUR 0,097 Euro / kWh

Degerler PVGIS sitesinden ahnm1§t1r. http://re.jrc.ec.europa.eu/pvgis/a; vest.ph
Tarifeler CRE sitesinden allnm1§t1r. http://www.cre.fr/documents/deliberations /communication /coefficients-s11-et-v11
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& Bolgenin Enerji Potansiyeli

Malaga Karsilastirmasi

Aylik Ortalama Elektrik Uretimi

40.000,00 250,00
35.000,00
30.000,00 e
" 25.000,00 150,00 %‘
2 20.000,00 =
15.000,00 100,00 E
10.000,00 5000
5.000,00
0,00 0,00

[ Malaga mmmKonya =——Malaga =——Konya

Konya
%10,05
Aylik Elektrik Uretiminde daha verimli

Degerler PVGIS sitesinden alinmistir.
http:/ /re.jrc.ec.europa.eu/pvgis/apps4/pvest.php
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Malaga Karsilastirmasi

Annual Elecricity Production and Revenue Konya
o
320.000,00 45.000,00 EUR %10,05
280.000,00 40.000,00 EUR Yillik Elektrik
Uretiminde daha
240.000,00 35.000,00 EUR e
ot 30.000,00 EUR
< 25.000,00 EUR o
= 160.000,00 2
120.000.00 200000, 008 Konyadaki Santral
ey 15.000,00 EUR Konya
200, 10.000,00 EUR
%20,91
40.000,00 5.000,00 EUR ;
Daha fazla gelir
0,00 SDCEDE getiriyor

Malaga Konya

s Yearly Electricity Production (kwWh) ==@==Annual Revenue (Euro)

Malaga

. Average daily . Average Average daily |Average sum of
Average dail
Averag(? ('ially Average 'T“.’“th'y sum of global Avera.ge su.m _Of elecfricit ¥ monthly sum of global global
electrlc!ty electrlc!ty irradiation per globalirradiation . v electricity irradiation per | irradiation per
production production per square meter| production

square meter £ production | square meter | square meter
Ed Em Ha Hin : Em Hq He
(kWh)

(kWh) (kWh) (kWh/m2) (kWh/m2) (kWh) (kWh/m2) (kWh/m2)

Yearl
Yearly 788,17 24.000,00 5,35 162,92 v 867,92 26.416,67 S 173,92
average ! ! b D average
288.000,00 1.955,00 317.000,00 2.087,00
year year
38.880,00 EUR 0,135 Euro / kWh 30.749,00 EUR 0,097 Euro / kWh
Revenue Revenue

Degerler icin bknz. PVGIS site. http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php

Tarifeler icin bknz. El Ministro de Industria, Turismo y Comercio
http:/ /www.boe.es /boe/dias/2010/11/23 /pdfs /BOE-A-2010-17976.pdf

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Karaman-Konya Enerji Potansiyeli

Bolgenin Enerji Potansiyeli

MEDAS
PVGIS : : Konya, %8,39
" - Guneg Santrali Ayhk o H 2
o Aylik Enerji Uretimi P Aylik Enerji Geliri
ylar Enerji Uretimi Karsilastirma . 3
Em LR Daha verimli
(kWh)

Ocak 17.400,00
19.700,00
26.400,00
27.500,00
30.400,00
30.800,00
32.900,00
33.700,00
31.600,00
27.600,00

Yillik Elektrik Uretimi ve Geliri

350.000,00 40.000,00 EUR
300.000,00 35.000,00 EUR
£50500:0D 30.000,00 EUR

< 200.000,00 o

25.000,00 EUR 5

=£ 150.000,00 =
100.000,00 20.000,00 EUR
50.000,00 15.000,00 EUR
0,00 10.000,00 EUR

Malaga (Calculated) Konya (Calculated) Berlin (Calculated) Paris (Calculated) Konya (Produced)

lsd Yearly Electricity Production (kWh) ==@==Annual Revenue (Euro)

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Toplam Lisansli Giines Bagvurulari

9000
7500
36000
S
4500
3000
1500
> e
Karaman
I Installed Capacity 1850 1117
o—Percentage 20,79 12,55

Basvurularin Kurulu Giice Gore Orani
Konya-Karaman, % 33,34;

izin Verilen Kapasiteye Gére Orani
Konya-Karaman, % 21,66; (130 MW / 600 MW )

TR-52
2967
33,34

8900
100,00

Duinyada ve Ulkemizde Guines Enerjisi Raporu, KINALI Mtcahit, 2017

ANTISI

100,00

80,00

60,00

40,00

20,00

0,00

%



Karaman-Konya Enerji Potansiyeli

Bolgenin Enerji Potansiyeli

ALIBEY GES

- «SBD ENERJi URETiIM VE TiC. LTD. STi.
. :=] * Yonlendirilen TM: ALIBEYHOYUGU T™
: ] «5 MW -2.510.000 TL/MW

) ME-SE GES

e ME-SE ENERJI YATIRIM iNS. TUR. TiC. LTD. STi. (AKFEN)
.| » Yonlendirilen TM: LADIK TM
: ] 9.9 MW - 2.153.000 TL/MW

ALIBEYHOYUGU GES

| +zoRW ENERJi ELEKTRIK URETIM A.S.

_.-{ * Yonlendirilen TM: ALIBEYHOYUGU T™
: ] «18 MW - 1.756.055 TL/MW

APA GES

| ¢ LE GUNES ELEKTRiK URETIM A.S. (LIMAK)
- .| * Yonlendirilen TM: ALIBEYHOYUGU T™
: J ¢13.1 MW - 1.602.000 TL/MW

ucahlt Yasir KIN/\LI mucahit. kmall@mevka org. Ltr Yonetlm Kurulu TOplantlSI Temmuz 2019, KONYA
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Karaman-Konya Enerji Potansiyeli

Bolgenin Enerji Potansiyeli

) ISIKLAR GES

- *HASEN ENERJi URETIM VE TiC. LTD. STi.
-] sYénlendirilen TM: EREGLI TM
J ¢+ 6 MW - 2.510.000 TL/MW

) YAYSUN GES

| *YAYSUN ELEKTRIK INSAAT ENERJI TURIZM TARIM HAYV.SAN.TIC.LTD.STi.(EREGLI)
-] sYénlendirilen TM: EREGLI TM
J +9.98 MW - 2.053.000 TL/MW

MT GES

| *MT DOGAL ENERJi URETIM A.S.
-] sYénlendirilen TM: EREGLI TM
J #9.98 MW - 2.053.000 TL/MW

) AFTA GES

] *AFTA ENERJI URETIM SAN. VE TiC. A.S. (KONYA)
.| *Y6nlendirilen TM: KARAPINAR TM
) *9,8 MW - 2.026.127 TL/MW

GITAS-1 GES
*AAB ENERJI URETIM TAR. UR. Gl. iNS. SAN. TIC. LTD.STi. (KONYA)

eYonlendirilen TM: KARAPINAR TM
J «8 MW - 1.914.000 TL/MW

ucahlt Yasir KIN/_\LI mucahit. kmall@mevka org tr Yonetlm Kurulu TOplantlSI Temmuz 2019, KONYA
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Karaman-Konya Enerji Potansiyel,

Lisanssiz Glines Enerjisi Basvurulari, 2015

600 _a® 100,00
400 80,d0
60,00 <o
200 50.00
0 _—_ ] — g A 0'00
Konya Karaman TR-52 Turkey
mmm Number 107 11 118 567
o=Percentage 18,87 1,94 20,81 100
Lisanssiz Glines Enerjisi Basvurulan, 2017
6000 100,00%
5000 80,00%
4000 60,00%
3000 s
2000 40,00%
000 T— it
0 TR S . T 0,00%
Konya Karaman TR52 TR
I Total Applications 595 206 1201 5643
= Pearcentage 17,63% 3,65% 21,28% 100,00%

Yapilan Lisanssiz Glines Enerjisi Basvuru Adedine Gore Orani
Konya-Karaman, % 21,28

Diinyada ve Ulkemizde Gilines Enerjisi Raporu, KINALI Mticahit, 2017
Mtcahit Yasir KINALI, mucahit.kinali@mevka.org.tr YOonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Karaman-Konya Enerji Potansiyel,

Kabul Edilen Lisanssiz Glines Basvurulari, 2015

250,00 O 100,00
= 200,00 80,00
s 150,00 60,00 o
100,00 40,00 °
50,00 O o 20,00
0,00 R _ _ ,,,,, 0,00
Konya Karaman TR-52 Turkey
I [nstalled Capacity 42,18 4,80 46,98 203,60
e=Percentage 20,72 2,36 23,07 100

Kabul Edilen Lisanssiz Glines Basvurulari, 2017

4000 100,00%
3000 80,00%
60,00%
2000 40,00%
1000 ‘ 20,00%
0 S - 0,00%
Konya Karaman TR52 TR
mmm Approved Applications (MW) 460,75 93,45 554,2 3350
== Peorcentage 13,75% 2,79% 16,54% 100,00%

Kabul Edilen Lisanssiz Glines Enerjisi Basvurularinda Kurulu Gli¢ Orani
Konya-Karaman, % 16,54

Diinyada ve Ulkemizde Gilines Enerjisi Raporu, KINALI Mticahit, 2017

Mtcahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu
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Karaman-Konya Enerji Potansiyeli

isletmede Olan Lisanssiz Giines Enerjisi Yatirnmlari, 2017

800 100,00%
700 90,00%
80,00%
600
70,00%
500 60,00%
§ 400 50,00%
300 40,00%
30,00%
200
20,00%
298 . 10,00%
0. . . — 0,00%
Konya Karaman TR52 TR
B On-Grid Applications 114,3 6,89 121,19 691
- Percentage 16,54% 1,00% 17,54% 100,00%

For the installed capacity of
On-Grid Unlicensed Applications Konya-Karaman is % 17,54

Diuinyada ve Ulkemizde Giines Enerjisi Raporu, KINALI Mticahit, 2017
Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Karaman-Konya Enerji Potansiyel,

8.000 3 80,00%
TR52, /021,67 5.933
6.000 60,00%
Z 4.000 40,00% X
1.850
2.000 1417 I 20,00%
« Tl as
0 - ] 0'00%
Konya Karaman Diger iller
H Tanimlanan Kurulu Glig I Basvuru Yapilan Kurulu Gig Yizde Oran
Lisansli GES Basvurulari, EPDK, 2019
6000
5063
5000
4000
S
= 3000
2000
1000 9,94%; 503,23 11,25%; 569,51
— SRR —
0 e  ——— _____________

Konya Karaman TR52 TR
Isletmede Olan Lisanssiz GES’ler, EPDK, 2019

TRS52 > Lisansli 130 MW, Lisanssiz 600 MW, YEKA 1000 MW

MUcahit Yasir KINALI, mucahit.kinali@mevka.org.tr YOonetim Kurulu Toplantisi, Temmuz 2019, KONYA



GES ADI

Karaman Belediyesi
1000 kW Giines
Enerji Santrali

Konya Organize
Sanayi Bolgesi 500
kW Giines Eneriji
Santrali

KOSKi 250 kW Giines
Enerji Santrali

PV Glicii

KARAMAN1000 GES

KOSB500 GES

KOSKi250 GES

ili ve ilgesi

KARAMAN,
Merkez

KONYA,
Selguklu

KONYA, Karatay

Koordinatlari

37°13'13.6"K

33°19'20.2"D
37.220452,
33.322277

37°57'36.7"K

32°37'36.8"D
37.960204,
32.626895

37°52'59.7"K

32°34'46.6"D
37.883254,
32.579613

PV Modiil Tipi

Polikristal
Cok Kristalli
Silisyum

Polikristal
Cok Kristalli
Silisyum

Polikristal
Cok Kristalli
Silisyum

Gergek Veri
Araliklari

Ocak 2017 -
Subat 2019

Agustos 2017 -
Mart 2019

Eylul 2017 - Mart

2019



Karaman-Konya Enerji Potansiyeli

37°13'14.6"N 33°19'19.6"E}

37.220721,33.322102

|- ONONONC)

Kaydet  Yakinnda Telefonunuz — Paylas
a gonderin

©  Alacan Koyi/Karaman Merkez/Karaman

A
hoelievler Mahallesi,

aaaaaaaaaa

Rl

PARAMETRE ACIKLAMA

ili Karaman

ilgesi Merkez

Mevki Tatlikuyu Sirtlari

Teknoloji Turii Optimum acida sabitlenmis fotovoltaik
sistemler

Uygulama Yeri Arazi

Fotovoltaik Sistemlerde Kullanilacak Hiicre Cok Kristalli yapi

Tiirii

Kullanilan Modiil Marka ve Modeli HT-SAAE HT60-156P-260

Unite Modiil Giicii (Wp) 260 Wp

Unite Modiil Sayisi ( Adet) 4160

Kullanilan Evirici Marka ve Modeli KACO Blueplanet 50.0 TL3

Evirici Giicii (We) 50000 We

Evirici Sayisi (Adet) 20

Tesis toplam kurulu giicii DC (kWp) 1081,6 kWp

Tesis toplam kurulu giicii AC (kWe, kVA) 990 kWe

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Ocak
Subat
Mart
Nisan
Mayis
Haziran
Temmuz
Agustos
Eyliil
Ekim
Kasim
Aralik

Yillik

2017
70.026,08
129.861,90
136.328,85
165.573,45
169.481,25
182.624,40
161.199,68
170.451,23
175.173,07
152.239,50
108.944,33

88.856,78

1.712.777,50

2018
65.408,18
112.755,83
156.619,58
173.267,33
160.201,13
191.480,63
194.397,53
205.676,10
176.987,48
119.008,58
92.288,70

58.082,85

1.708.191,90

2019
55.991,25

91.523,25

149.533,50

Final Verim Yf = 1.581,44 kWh/kWp/Yil
Performans Orani PR = %76,2
Kapasite Faktori CF = %18



KARAMAN GES SIM

Grid-Connected System: Main results

Project :

Simulation variant : New simulation variant

Grid-Connected Project at KARAMAN

Main system parameters
PV Field Orientation

PV modules

PV Array

Inverter

Inverter pack

User's needs

System type

Grid-Connected

Sheds disposition, tilt  30° azimuth 0°
Model HTB0-156P-260 Pnom 260 Wp
Nb. of modules 4160 Pnom total 1082 kWp
Model blueplanet 50.0 TL3-INT BASIC 50.0 kW ac
Nb. of units Pnom total 1000 kW ac

Unlimited load (grid)

Main system parameters System type
PV Field Orientation Sheds disposition, tilt
PV modules Model
PV Array Nb. of modules
Inverter Model
Inverter pack Nb. of units

User's needs Unlimited load (grid)

Grid-Connected

30° azimuth
HT60-156P-260 Pnom
4160 Pnom total
blueplanet 50.0 TL3-INT BASIC
20.0 Pnom total

0
260 Wp
1082 KWp
50.0 kW ac
1000 KW ac

Main simulation results
System Production Produced Energy

Performance Ratio PR

1816 MWhlyear
80.9 %

Specific prod.

1679 kWh/kWplyear

Normalized productions (per installed kWp): Neminal power 1082 kWp

T T T T T T T
Le: Callection Loss (PV-array losses) .00 KWWKWpiday
Ls: System Loss (inverter, 0.1 kWRKWpiciay
¥t Produced useful energy (inverter output) 4.5 KWKWpiday

sl 4

Jan  Feb Mar  Apr May Jun  Jul Aug  Sep Ot Mov  Dec

Performance Ratio PR

"R - Pfformands Ratio [T/ vr) ] 0.600

Ferformance Ratha PR

Jan  Feb  Mar  Apr  May

Loss diagram over the whole year

1859 kWhim?

— 1 . ,,1\ +1.7%
'\.;\ 3.4%
N -2.6%

1953 kWh/m? * 6768 m? coll

efficiency at STC = 16.03%

2119 MWh
06%
A\
N-87%
~/
+0.8%

-1.0%

r\u 1%
\\-‘r -2.3%
0.0%
1816 MWh
_1816MWh

e

1897 MWh

Horizontal global irradiation
Global incident in coll. plane
Near Shadings: irradiance loss
IAM factor on global

Effective irradiance on collectors
PV conversion

Array nominal energy (at STC effic.)
PV loss due to irradiance level

PV loss due to temperature
Module quality loss

Module array mismatch loss
Ohmic wiring loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to power threshold
Inverter Loss over nominal inv. voltage
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Qutput

Energy injected into grid

Final Verim Yf = 1.679,0 kWh/kWp/Yil

Performans Orani PR
Kapasite Faktori CF

Ao,
= %19,1




Karaman-Konya Enerji Potansiyeli

Sy
FEPI i)

Bolgenin Enerji Potansiyeli

PVGIS-5 estimates of solar electricity generation:

Provided inputs: Simulation outputs QOutline of horizon at chosen location:
Latitude/Longitude: 37.219, 33.332 Slope angle: 30° N
Horizon: Calculated Azimuth angle: 0-
Database used: PVYGIS-CMSAF Yearly PV energy production: 1730000 kWh
PV technology: Crystalline silicon Yearly in-plane irradiation: 2060 kWh/m?
PV installed: 1081.6 kWp Year to year variability: 37100.00 %
System loss: 14.9 % Changes in output due to:
Angle of incidence: 27 % " -
Spectral effects: 0.3%
Temperature and low irradiance: -6.8 %
Total loss: -226 %
M Horizon height 5
== Sun height, June
e Sun height, December
Monthly energy output from fix-angle PV system: Monthly in-plane irradiation for fixed-angle:
250k 300
250
200k
= g
= = 20
B H
g 150k -E
.E é 150
i:i 100k ;
Fd I 2 1m0
) I I _ I I
50
- dan Fob Mar Apr May Jun Jul Aug Sep oct MNov Dec ’ Jan Fab. Mar Apr May Jun Jul Aug Sep Oct MNov Dac
Morth Month

Final Verim Yf = 1.599,5 kWh/kWp/Yil
Performans Orani PR = %77,6
Kapasite Faktori CF = %17,26

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Grid Connected PV System - Full Feed-in
Climate Data

PV Generator Output

PV Generator Surface

Number of PV Modules

Number of Inverters

KARAMAN 1000 KW

Karaman (1991 - 2010)
1081,6 kwWp

6.767,8 m2

4160

20

ax

‘ Grid (230 V)

=z
=
=

H

|

The yield

PV Generator Power (AC grid)
Spec. Annual Yield
Performance Ratio (PR)

CO: Emissions avoided

Final Verim Yf = 1.644,28 kWh/kWp/
Performans Orani PR = %81,7
Kapasite Faktoru CF = %17,74

1.778.454 kWh
1.644,28 kWh/kWp
81,7 %

1.066.785 kg / year

[
[

Global radiation - horizontal

Deviation from standard spectrum

Orientation and inclination of the module surface
Shading

Reflection on the Module Interface

Global Radiation at the Module

Global PV Radiation

Soiling

STC Conversion (Rated Efficiency of Module 16,01 %)
Rated PV Energy

Low-light performance

Deviation from the nominal module temperature
Diodes

Mismatch (Manufacturer Information)

Mismatch (Configuration/Shading)

PV Energy (DC) without inverter regulation
Regulation on account of the MPP Voltage Range
Regulation on account of the max. DC Current
Requlation on account of the max. DC Power
Regulation on account of the max. AC Power/cos phi
MPP Matching

PV energy (DC)

Energy at the Inverter Input

Input voltage deviates from rated voltage
DC/AC Conversion

Stand-by Consumption

Total Cable Losses

PV energy (AC) minus standby use
Grid Feed-in

1.897,1
37,94
220,78
70,72
82,98
1.926,2

1.926,2
x 6767,82
= 13.036.347,3

13.036.347,3
-130.363,47
-10.840.239 47
2.065.744,4

-60.803,11
-48.139,02
18.774,22
0,00
1.858.647,6
-21,70

0,00

0,00

-57,49
-7.578,11
1.850.990,3

1.850.990,3
4.138,46
41.314,39
-480,18
-27.075,86
1.777.981,4
1.778.454,4

Yil

kWh/m?2
kwhym?2
KwWh/m?2
kWh/m?2
kwhym?2
kWh/m?

kwh/m2
m2

kWh

kwh
kWh
kWh
kwh

3 kWh

kWh
kWh
kwh
kwh
kWh
kWh
kwh
kWh
kWh
kwh
kWh

kwh
kWh
kWh
kwh
kWh
kWh
kwh

-2,00 %
11,38 %
3,40 %

4,13 %

-1,00 %

-83,99 %

-3,84 %
-3,06 %
-2,50 %
-1,00 %
0,00 %

0,00 %
0,00 %
0,00 %
0,00 %
0,41 %

0,22 %
2,24 %
-0,03 %
-1,50 %



/f\\ Karaman-Konya Enerji Potansiyeli

& Bolgenin Enerji Potansiyeli
Yillik Uretilen Enerji Miktari (kWh/Yil)

113,1
KOSKi D
108,0
100,00
110,2
KOSB 2038
103,5
100,00
106,2
104,
KARAMAN 050
101,1
100,00
KARAMAN KOSB KOSKi
B PVSYST 1.816.000,00 934.000,00 470.200,00
H PVSOL 1.778.454,00 886.185,00 454.074,00
H PVGIS 1.730.000,00 877.000,00 449.000,00
® Gergek Veriler 1.710.484,70 847.238,00 415.708,76

HPVSYST EPVSOL ®PVGIS . Gergek Veriler

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Karaman-Konya Enerji Potansiyeli

Bolgenin Enerji Potansiyeli
Yillik Final Verim Yf (kWh/kWp)

113,1
KOSKi
110,2
KOSB
106,2
KARAMAN

100,00

1.300,00 1.350,00 1.400,00 1.450,00 1.500,00 1.550,00 1.600,00 1.650,00 1.700,00

KARAMAN KOSB KOSKi
B PVSYST 1.679,00 1.633,00 1.644,00
H PVSOL 1.644,30 1.549,30 1.587,60
H PVGIS 1.599,50 1.533,20 1.569,90
i Gergek Veriler 1.581,40 1.481,20 1.453,30

B PVSYST EPVSOL ®EPVGIS u Gergek Veriler

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Karaman-Konya Enerji Potansiyeli

Bolgenin Enerji Potansiyeli
DOGRULUK PERFORMANS ENDEKSLERI

109,6
ORTALAMA

109,4

Kapasite Faktorii

Performans Orani 110,5

109,8

Final Verim

109,8

Yilhk Uretilen Enerji "104,2

94,00 96,00 98,00 100,00 102,00 104,00 106,00 108,00 110,00 112,00

HPVSYST HPVSOL mPVGIS u Gergek Veriler

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Karaman-Konya Enerji Potansiyeli

/e LCOE — 15 Vil ) ( Final Verim "¢ 108.000 $/Yil )
* 0,074 $C/kWh *9,2 VIl
¢ 0,43 TL/kWh * 4,93 kWh/kWp/Giin * 120.600 $/Yil
¢ 0,066 $C/kWh * 1700 kWh/kWp/YIl 8,3Vl

* 0,38 TL/kWh

aeedt  Maliyet > o

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



Karaman Konya EnerJI PotanSIyell

MEVKA Neler Yapti?

e Toplam Alan 59.710.000 m? ( 5971 ha)

* 3500 MW Kurulu Gii¢ Kapasitesi (1 MW = 1,7 ha)
* 200 MW Hali Hazir Eneriji Altyapisi ( Karapinar TM )

! UL, T. 90 VYvVJ -
-

Karapinar Enerji | AGRI DGKC

ihtisas Endiistri |

00 . |
Bolgesi | 51 ki
<3

KIZOREN TM.

5.034 MW)

(37 GES, 12.814 MW) ¢

l
) KARAPINAR TM.

UZUN KUYU o553

IHTiISAS BOLGESININ OZELLIKLERI
* 20 It /sn proses suyu karsilanabiliyor,
* 1 Nolu Alan Karapinar — Konya Karayoluna 1,5 Km, 3. Nolu Alan 18,5 Km kuzeyinde,
* Atiksu tesisi kurulmasi imkani var,
* Her iki bolgede % 1 egime sahip
5. Deprem Kusaginda bulunmakta. j

MUcahit Yasir KINALI, mucahit.kinali@mevka.org.tr = Yonetim Kurulu Toplanttsn Temmuz 2019, KONYA "
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Karaman-Konya Enerji Potansiyeli

Karapinar Enerji

ihtisas Endustri R

Bolgesi Yatirimcilara
Devri

Altyapi
Gahismalari

Parselizasyon
Calismalari

MUcahit Yasir KINALI, mucahit.kinali@mevka.org.tr
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MEVKA Neler Yapti?

Bakanlar Kurulu
Karari

Mera Vasfinin
Kaldiriimasi

Arazinin Sanayi

Bakanhgina
Devri

/

Jeolojik

Calismalar

Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA
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YEKA 1000 MW

e Kalyon-HanwhaQcCells Grup
e 15 vyil icin 0,0699 USD/kWh

e 21 Ay icerisinde yillik 500 MW/Yil PV Moddil
Uretim Fabrikasi, Ankara’da kuruluyor.

e |Ik 500 MW Uretimde, %60 Yerlilik Orani
e Sonraki Uretimlerde, %70 Yerlilik Orani
e %80 Yerli Muhendis Calistirma Zorunlulugu



Karaman-Konya Enerji Potansiyeli

MEVKA Neler Yapti?

MALi DESTEK TEKNiK DESTEK POTEIIDAAN [t AN
DESTEG

- 60 Proje . 4 Proje - 5 Proje
43.877.148,32 TL 53.660,00 TL 236.153,00 TL

Proje Blitcesi Proje Butgesi 9 Proje Blitgesi
18.504.754,98 TL 53.660,00 TL i 236.153,00 TL
Destek Miktari Destek Miktari ) _ Destek Miktari
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Karaman-Konya Enerji Potansiyeli

MEVKA Neler Yapti?

Proje Sayisi Bakimindan Enerji Sektoriiniin Yillara Gore Orani

100,00%

80,00%

66,00%

60,00%

40,00%
60,49%

18,52%

20,00% 14,77%

6,90%

2,72% 4,80%

5,88%
0,00% 3.28% —

1,83%

2009 2010 2011 2012 2014 2015 ORTALAMA

=0O= Basvuru Proje Sayisi Orani =0~ Sozlesme Proje Sayisi Orani
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Karaman-Konya Enerji Potansiyeli

MEVKA Neler Yapti?

Destek Miktari Bakimindan Enerji Sektoriinin Yillara Gére Orani

80,81%
75,87%

21,16%

0,
6,34% 4,01% e 7,65%
e =g 5,24% ,
2,65% 2,67% e
2009 2010 2011 2012 2014 2015 ORTALAMA

=0= Basvuru Destek Miktari Orani =0 Sozlesme Destek Miktari Orani
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Karaman-Konya Enerji Potansiyeli
@) o fren foy
N MEVKA Neler Yapti?
Enerji Sektorii Destek Oranlari Talep/Destek Oranlari
100% 100
11
80% 80
60% 60
40%
40
20%
20
0%
Yapilan Basvurular Verilen Destek 0
m Diger Sektorler M Enerji Sektéri Enerji Temall Diger Temali
TOPLAM
Toplam Proje Basvurusu 2987
Enerji Sektoriinden Basvuru Sayisi 238
Toplam Destek Olunan Proje Sayisi 614
Destek Olunan Enerji Temali Proje Sayisi 60
Toplamda Talep Edilen Destek (TL) 528.385.435,54 TL
Enerji Sektoriinden Talep Edilen Destek ( TL) 40.409.536,11 TL
Toplam Destek Miktari ( TL) 87.438.427,22 TL
Enerji Sektoriine Verilen Destek Miktari 18.504.754,98 TL

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr
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— Mevlana Kalkinma Ajansi olarak 2009-2015 yillari
arasinda ilan ettigi 13 Mali Destek Programi
kapsaminda basvuru yapilan projelerden % 4,80 i
Enerji Sektoru ile ilgili projelerden olusmaktadir.
Basvurularda talep edilen destek miktarinin %7,65’i de
Enerji Sektorunun talep ettigi destek miktaridir.

— Ajansimizca Basarili olarak ilan edilen projelerden
%14,77°si  Enerji  Sektortne ait proje olup
desteklenecek miktarin %21,16’si Enerji Sektorune
yapilan desteklerdir.

— Ajansimiz Enerji sektort tarafindan basvuru yapilan
projelerin %50,44’'une destek saglamis, talep edilen
destek miktarinin da %45,79'unu desteklemistir.



—Ajansimizca verilen
desteklerin 1/10°u, Enerj
Sektorune verilmistir.

—Enerji Sektorunun yaptigl
basvurularin %4’si
desteklenmistir.



Karaman-Konya Enerji Potansiyeli
MEVKA Neler Yapti?

Miicahit Yasir KINALI
) @MucahitkINALI
mucahit.kinali@mevka.org.ir
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Karaman-Konya Enerji Potansiyeli

MEVKA Neler Yapti?

H Konya-Karaman
EIE Yenilenebilir Enerf ve Enerji Verimiilgi Teknolojileri Uretimi - 5.000.000 TL uynims) 2 Yenileneilir Enerji kaynaklanyla elekirik Oretimi - 7.000.000 TL tayotms)

'__| E $  Tirkiyenin Her Yerinden Kobiler 100.000 TL 0/ 20 = $ Biyiksehir Belediyesi, Belediyeler 100.000 TL 0 25

Tarkiyenin Her Yerinden Universiteler, Sanayi Odalan
§ n Patei‘r Sahibi Gercek Hisiler t 900.000 TL o a0 E T Ticaret Odalan, OSE,yﬂceireL Barsasi t 900.000 TL o 73
Enerji Fooperatiflen

o Giines ve Biyogaz le tiketilen enexjinin 1,5 kati enerji iretimi - 3.000.000 TL pyriis) Yenilenehilir Enerji kaynaklannm tanmsal amach kullanimi - 3.000.000 TL pyims)
g ® TR52 Bblgesi Kobileri 100.000TL O/ 20 8. Tanmsal amagli Kooperatif, Birlik 100.000TL O/ 25
= 'b 500.000 TL A) 50 T | eel e ‘b 500000 1L /0 75
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Karaman-Konya Enerji Potansiyeli
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MEVKA Neler Yapti?

g GES ve Glines Enerjisi Aydinlatma Projeleri A

¢ 40 Proje Destek Almaya Hak Kazandi — 10,3 MW

¢ 32,3 Milyon TL Blitge — 14,3 Milyon TL Destek

¢ 28 Projenin Uygulama Sireci Bitti — 6,7 MW

21,4 Milyon TL Biitge — 9.9 Milyon TL Destek — 3.2230 TL/kWp — 1500 TL/kWp

Enerji Teknolojileri Gelistirme Projeleri

¢ 20 Proje Destek Almaya Hak Kazandi

! «11,8 Milyon TL Biitce — 5.8 Milyon Destek
* 18 Projenin Uygulama Siireci Bitti

@ * 10 Milyon Biitce — 5 Milyon Biitge

Fizibilite Raporlari, Sektorel Raporlar

¢ 5 Proje Destek Almaya Hak Kazandi
¢ 227.000 TL Destek Verildi.

\_ J
Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA




Karaman-Konya Enerji Potansiyeli

MEVKA Neler Yapti?

11,1 MW
Yenilenebilir

Enerji Biyogaz

Mucahit Yasir KINALI, mucahit.kinali@mevka.org.tr Yonetim Kurulu Toplantisi, Temmuz 2019, KONYA



1. Teknoloji Gelistirmek Igin
 Ulusal Uzay Ajansi (Lobicilik)
PV Arastirma Merkezi
» Universiteler Konsorsiyomunda
(Gudumlu/Mesleki Egitim)
PV Arastirma Merkezi
2. Insan Kaynag Yetistirmek lgin
» Universiteler Konsorsiyomunda
(Gudumlu/Mesleki Egitim)
PV Arastirma Merkezi
« Kamu Kurumlarina Muhendislik Egitimleri
Uzman Egiticiler ( Teknik Destek)



3. Enerji Sanayi Icin
« PV Uretimi Mali Destekleri

4. Bakim Hizmetleri Faaliyetleri

e Teknik Bakim Hizmetleri
* Enerji Hukuku Hizmetleri
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