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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi GENSED
Gilines Enerjisi Sanayicileri ve Endustrisi Dernegi, GENSED

* Gunes enerjisi ve ozellikle gunes enerjisinden elektrik enerjisi
Uretme konusunda faaliyet gosteren gercek ve tizel kisilerin
olusturdugu en blylk Gunes Enerjisi Sektor dernegi

e Kurulus Yili: 2009
e Uye sayisi : ~130

lletisim Adresi: Istasyon Yolu Cad.No: 3 Altintepe-istanbul,
Tel : 0216 455 35 00 Fax: 02164551671
Web: www.gensed.org
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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi GENSED
GENSED UYE PROFiLI

v’ Fotovoltaik Enerji donisimiinde
temel bilesenlerin ureticileri

v' PV Sektdrde yan sanayi

tedarikgileri

PV Sistem kurulum sektoru

PV Sistem izleme sektoru

PV Lojistik servis saglayicilari

PV Enerji depolama sektoru

X < X X

PV Sebeke operatorleri (Eneriji
dagitim sektori)

v Aydinlatma sektori

A N NN N

D N N NN

Glnes Termal Sektori

insaat sektori

Mimarlar

Ulasim sektori

Medya

Enerji Hukuku ile ilgilenen yargi
mensuplari

Tuketici (konut, ticari ve endUstriyel)
Universiteler

Arastirma enstitlleri

Konuya ilgi duyan bireysel tyeler
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi ‘ GE'NSED
GENSED , 6zgorev .

v' FVGS Sektorunii ilgilendiren tiim yasa, yonetmelik ve tebliglerin teklif
asamasindan yayimlanmasina kadar;

= liyelerimize glincel gelismeleri iletmek

= liyelerimizden gelen geri donusleri konsolide
ederek ilgili kurum ve kuruluslara iletmek

v FVGS Sektorii deger zincirinin her halkasiyla ilgili;
= meslek kuruluslari

= arastirma ve egitim kurumlari

is birligi icinde “seminer, egitim/sertifika” programlari diizenleyerek
sektoriin ihtiyaci olan insan kaynaklarinin yetismesine katkida bulunmak
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi ‘ GE'NSED
GENSED , 0zgorev :

v" FVGS Sektorii deger zincirinin her halkasinda yatirim yapacak yerli ve
yabanci yatirirmcilara dogru ve guvenilir bilgilerle yol gostermek

v" Yerli ve yabaci yatirimcilarin yapabilecekleri ortakliklar konusunda
uyelerimize bilgi saglamak ve destek olmak

v' Temiz ve tiikkenmez enerji sektérlerinin lilkemizde gliglenmesi igin ilgili
STK’lala gug birligi olusturacak federasyon ¢alismalari yapmak

v FVGS Sektoriiniin cazip bir is alani oldugu, Akdeniz Havzasindaki ve
Balkanlardaki benzer Derneklerle olusturulabilecek bir “Bolgesel
Fotovoltaik Endiistrileri Dernekleri Federasyonu”nu olusumunda ¢aba
gostermek
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

GENSED UYE SiRKETLER
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

Birincil Enerji

2012 Dunya Birincil Enerji Tuketimi 12 476 Milyon ton petrol esdegeri (Mtep)

12 476 Mtep 1 Mtep =11,63 TWh=4.18 x 10* Terajoule 144 096 TWh (Billion kWh) ; (521 Exajoule)

2012 Tiirkiye Birincil Enerji Tuketimi ~115 MtEp (~1 337 TWh ~4,8EJ)

Diinya birincil enerji tilketimi (2011-2012 Biiyiime % 1.8)
Millyon ton petrol esdegeri

Coal 1300Q 2 O 1 2
m Renewables .
= Nicloar oneray 12000 12 476 Mtep
] gg:tura\ gas 11000
m Oi

10000

bp

87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 0 :::

BP Statistical Review of World Energy June 2013
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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi GENSED

Birincil Ener;ji

Birincil Enerji Tiketiminin Gelecek 50 yil Projeksiyonu

1200 2012 Tiiketimi x2
o 2012 Tiiketimi = 12500 Mtep (521 EJ)
1 Exajoule =24, Mtep
i 800 L |
4 B N
- L]
o
2000 2010 2020 2030 2040 2050 2060
Yaar
O Biormots Gasfied B Biamaas Tradienal B Geotharmal B Oher Renswab'--
Enarfusls B Caal Muslaar Sabar
B Matural Gas B Biormots,Waths B Hydro- HE:h'il:iI}- ‘Wind NSEEIEEﬁARIOS

A SHIFT IN PERSPECTIVE FOR
A'WORLD IN TRANSITION

ONGORULER:
v Petrole talep 2020 ve 2030’lu yillarda artmaya devam edecek ve 2040 ‘i yillarda doyuma ulasacak
v'  Biyo yakitlarda hizli bilyiime sivi yakitlara talebin 2060 lara kadar devam edecegini 6ngoriiyor

v" Yuzyili sonunda sivi yakitlara olan ihtiyacin tgte ikisi biyoyakitlarla karsilacak

. . The New Lens Scenarios 2013 are part of an ongoing process used in Shell for 40 years to challenge executives perspectives on the future business environment.
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

SOLAR DOMINANCE BY 21007

Enerji & Temiz ve Tuikenmez Enerjiler

NEW LENS @
SCENARIOS

A SHIFT IN PERSPECTIVE FOR

A'WORLD IN TRANSITION

Giinesin Birincil Enerji Kaynaklari

Biofuels Siralamasi
9.5%
Yil Siralama
2013 13
Matural Gas
7.5% 2040 4
2100 1

Toplam Enerji

Biomass N[0

Tiiketimi

Hydro-eleciricity 2.2% Vil Mtep Mtep
Geothermal 4.4%
2012 12476 BNE
2060 26 400 WENPIPE)

o @ Biomass Traditional 0.3%
Other Renewables  0.03%
The New Lens Scenarios 2013 are part of an ongoing process used in Shell for 40 years to challenge executives perspectives on the future business environment.
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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi

2012 Sonu

Gensep

v . . ‘ﬁ?"*‘m Diinya Toplam Kurulu Giig
Verileri L, ~6000 000 MW
Kuguk Baslayal |

Ama Baslayal

UENE

Temiz ve Tukenmez Enerjilerin
Kurulu Giicii

~ 1500 000 MW
(~ 1000 000 MW Hidro)

Diinyada Uretilen Elektrik
Enerjisinin Kaynaklara gore
Dagilimi

4.70%.

u Fosil ve Nikleer

16.50%

¥ Hidroelektrik Fotovoltaik Kurulu Giig
¥ Diger Yenilebilirler
~ 100 000 MW
78.20% Fotovoltaik Toplam Uretilen elektrigin %0.6)

IEA PVPS Report A Snapshot of Global PV 1992-2012, Report IEA-PVPS T1-22:2013
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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi GENSED

AYDINLATMA SEKTORUNUNDE KURESEL VERILER

®» |ncandescent
Qutdoor

= Compact

industrial I - fluorescent

lamps (CFL)

M Incandescent

o I ert » High-intensity
Residential Fluorescent .
— discharge (HID)

200 400 600 800 1,000 1,200 1,400
Site electricity consumption (TWh)

Source: Canaccord Genuity research

Ayditlatma icin Kiresel Elektrik Enerjisi Tiketimi (2012)
v’ Kuresel Elektrik Enerjisi Tiketiminin %17 si aydinlatmaya harcanmakta

v’ Daha verimli aydinlatma araclarinin temiz ve tiikkenmez enerijilerle eslenmesi politikalar
kuresel 6lcekte benimsenmekte
[J. Dorsheimer and J. Baribeau, "The Third Cycle: Version 4.1 - quantifying the unknown," Canaccord Genuity, 2013.
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

AYDINLATMA SEKTORUNUNDE KURESEL VERILER

18,000

BHID
W Fluorescent
mCFL

M Incandescent

Sockets (M)

Residential Commecial Industrial Qutdoor

Source: Canaccord Genuity research

2012 Aydinlatma Unitelerinin (Lambalarin) Sektérlere veTeknolojilere Dagilimi

[J. Dorsheimer and J. Baribeau, "The Third Cycle: Version 4.1 - quantifying the unknown," Canaccord Genuity, 2013.
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

FVGS Ticaret Hacmi Milyon USD 2013
2013 Temiz ve Tukenmez Enerjilere

Dayali Kurulu Gictin Dagilimi (GWp) Germany 17 520
Japan 9934
Italy 8 609
USA 6 652
China 6 146
Australia 3 335
France 3 238
UK 1 850
Belgium 1 800
Denmark 1 090
Canada 939
Switzerland 696
Korea 522
Austria 500
Spain 468
Netherlands 384
Portugal 132
Israel 121
Malaysia 81
Mexico 29
Sweden 25
Norway 8

IEA PVPS Report A Snapshot of Global PV 1992-2012, Report IEA-PVPS T1- Turkey 4

22:2013
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi ‘ GE'NSED

Elektrik Enerjisi Uretim Maliyetlerinin
Kaynaklara Gore Karsilastirilmasi

Enerji Kaynagi Elektrik Eneriji si Uretim Maliyeti
(Avro /kW-saat)

Kémdr (ithal) 0.050- 0.080
Dogal gaz (ithal ) 0.055-0.110
Benzin/Dizel Jenarator 0.100-0.250
Nukleer 0.090-0.120
Rizgar (Karada-Denizde) 0.055- 0.180
Gunes (Fotovoltaik) 0.055-0.180

IEA PVPS Report A Snapshot of Global PV 1992-2012, Report IEA-PVPS T1-22:2013
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Diinya Fotovoltaik Gii¢ Sistemleri Yillik Kurulum Bliyliimesi

The Global PV Market in 2012
Evolution of global PV annual installations 2000-2012 (MW) e mloba arketin

Australia
4%

35,000

J

Greece
39 Other

30,000 - 2012 Yilhk FVGS Kurulumu -l e ihz';f India
W, 12%
25,000 — 31GWp

20,000

15,000 —

Germany
26% Canada

= 1%
5,000 — TR
303 sga 1133 1411 108 I France Belgium
0 - = T = T T T T T T ] 4% 2%

T T T ‘
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

10,000 —

ROW 88 & ‘ 1 ' 12 M <8 38 = 2012 installations — MW
B MEA n/a n/a n/a n/a 1 n/a 1 1 02 4¢ 121 4 1(
B China
. Americas 24 17 6 104 10¢ 150 213 43 1.029 2 179 3. 758 1 Germany 7600
B APAC 117 2 China 3.510
B Europe 5 177 135 202 707 Y92 2028 5.71( 5830 13.622 22.411 1 3 Italy 3337
Total 303 365 471 584 1,133 1,411 1,582 2,575 6,708 7,376 17,064 30,391 31,095 4 USA 3.313
5 Japan 2.000
* From 2012 onwards, these figures are directly integrated into those of the relevant regions.,
6 France 1.079
Source: EPIA, "Global Market Outlook for Photovoltaics 2013-2017", 2013 7 U K l 100
in*
EPIA Global Market Outlook 2013-2018 www.epia.org 8 LLE . 1.000
9 Australia 1.000
IEA PVPS Report A Snapshot of Global PV 1992-2012, Report IEA-PVPS T1-22:2013 10 Greece* 912
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

Diinyadaki Fotovoltaik Kurulu Gii¢ Gelisimi (2000-2012) Cumulative Capacities at the end of 2012

Toplam Uretilen elektrigin %0.6) Australia

29 China India

120,000 — Greece

100000 - Avrupa (2012 Birikimli FVGS >70 GW )
(Diinya toplam FVGS nin ~%70)

80000 7 Avrupa Disinda (30GW),

Cin (8.3 GW), USA (7.8 GW), Japan (6.9 GW)

60,000 — France

Germany A%
33%
40,000 —

2012Kuresel Birikimli Fotovoltaik

20,000 - | | P o L | Kurulumunda ilk on Ulke
| A i e i ,;;T, = u _n 0 l I B . ( Toplam Kurulum 102 GWp)

I

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Total installed capacity - MW

ROW
B MEA 1 Germany 32.400
i 2 ltaly 16.250
u 2::’0'“5 = 2 2 = o 3 USA 7.221
" B | o 4 Japan 7.000
B Europe y : ; 2 5 :

Total 1,400 1,765 2,235 2,820 3,952 5,364 6,946 9,521 16,229 23,605 40,670 71,061 102,156 5 China 7.000
6 Spain** 5.100
O DI E BNGC, (IR I 7 France 4.003
8 Belgium 2.567

Source: EPIA, "Global Market Outlook for Photovoltaics 2013-2017%, 2013 .
9 Australia 2.400
IEA PVPS Report A Snapshot of Global PV 1992-2012,Report IEA-PVPS T1-22:2013 10 Czech Republic* 2 085
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi ( GENSED

Sebeke’den Bagimsiz ve Sebekeye Bagli Fotovoltaik Gii¢ Sistemlerin
Karsilastiriimasi

Share of Grid-Connected and Off-Grid Installations

100% - S
80%
60%

40% - mOffgrid  mGrid connected

20% -

0% -
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

IEA PVPS Report A Snapshot of Global PV 1992-2012, Report IEA-PVPS T1-22:2013
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

2012 PV Kurulu Giig. : ~100 000 MWp Uretilen Elektrik Enerjisi: ~ 115 Milyar kWh

(Dinyada Toplam Tiketilen Elektrik Enerjisine PV katkisi ~0.6% )

ey e
Share of Blectricity Deman d
H3.0%
o Kurulu FVGS kapasitesine
Bagh olarak iilkeler igin B |EAPVYPS Reporting Countries
60 eue
hesaplanan PV elektrigin Other Majer Countries
5.0% toplam elektrik tiretimine
0% orani Total: ~9 MWp
B 2012:~ 2MWp
3.0% Contrubition: ~0,006%
21
Lo I I
It i R
3°22& S23° §F 2 £32
O 4
o - =
bt

IEA PVPS Report A Snapshot of Global PV 1992-2012, Report IEA-PVPS T1-22:2013

mm jSO + AGID 33. Meslek Komitesi Aydinlatma Genisletilmis Sektér toplantisi , ISO Odakule, Istanbul , seneroktik@gmail.com , info@gensed.org, www.gensed.org =m 16.12. 2013



mailto:IIseneroktik@gmail.com
mailto:info@gensed.org
http://www.gensed.org/

Giines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

2012 Kiiresel Fotovoltaik Modiil Uretim Kapasitesinin UlkelereDagilimi ve
Gercek Uretimler (%)

C-Si modules {incl. high-efficiency modules)

Eurape - Capacity (13%])
Eurape - Praduction (14%4)

APAC - Capacity (11%)

China - Production (69%) APAC - Production (13%)
Americas - Capacity (3%)

Americas - Production (4%)

China - Capacity (73%)

TF modules

China - Production (%)
China - Capacity (12%)

Europe - Capacity (18%)

Europe - Praduction (20%)

Americas - Produetion (12%)

Americas - Capacity (14%)
APAC - Capacity (56%)

APAC - Production (62%)

Source: EPIA and IHS Solar

2010-2012 Fotovoltaik Modiil Satisi

I T T 202

Kristal Si % 87 %86 %89
17.4GW 23.6GW 25.8GW

ince Film 13% 14% 11%

2.3GW 3.2GW 2.7GW
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Giines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

Gines

Silisyum Kristal Dilim Tabanl Fotovoltaik Modiil Uretiminde Tedarik Zinciri
Sektorleri

Kristal
Bliylitme ve
Dilimleme

GOoze
Uretimi Uretimi
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Giines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

2012 Kiiresel Polisiliyum Uretim Kapasitesi (50-60GWp)
ve Gercek Uretimin (28-29Gwp) Ulkelere Dagilimi)

Polysilicon

Europe - Capacity (17%)
Europe - Production (20%4)
China - Productian (27%)

China - Capacity (35%)

C-Sicells

APAC - Capacity (20% Europe - Capacity (5%)

APAG - Produstion (1€ Eurape - Production (5%)

APAC - Capacity (22%6)

APAC - Production (27%)

Americas - Production (34%) China - Production (66%)

China - Capacity (71%)

Americas - Capacity (28%4)
Americas - Capacity (2%)

Americas - Production (2%)

Wafers

Europe - Capacity (8%
Europe - Production (7%)
AFPAC - Capacity (13%)
APAC - Production (12%)
Americas - Capacity (1%)
Americas - Production (1%)

China - Produsction (80%)

China - Capacity (78%)

(" epiaGlobal Market Outlook For Photovoltaics 2013-2017
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Gensep

1,90
1,70

1,50
Reference Wholesaler
Price in EUR 1,30
1 WattPeak
Crystalline Modules 1
CIF Main Port Europe 6

10

Price Trend Crystalline Modules in EUR/Wp, Chinese Manufactures
EU Price trend since Mid 2010 [EUR/Wp), including TAX

o

PN,

AN\

,90
0,70
0150 Cdicl Iddl ‘V‘V'CC:\
030 Yr 2010 Yr 2011 Yr 2012 Yr 2013
R 36 | 42 | 51 2 14 | 17 | 32 | 38 2 32 3 20 | 36
=x= Min Price Non Bankable, EUR/W | 1,44 | 1,44 | 1,37 /1,28 | 1,11 |1,00 | 0,83 |0,77 | 0,60 | 0,48 | 0,41 | 0,48 | 0,51
=x=Max Price Non Bankable, EUR/W| 1,47 | 1,50 | 1,44 | 1,38 | 1,17 | 1,11 | 0,88 | 0,87 | 0,67 | 0,61 | 0,55 | 0,56 | 0,56
=x=Min Price Bankable, EUR/W 1,49|1,53|144|1,40|1,19|1,08|0,90|0,81|0,66|0,49|0,42 | 0,52 |0,53
=x=Max Price Bankable, EUR/W 1,64 |1,74|167|1,63|1,38|1,28|1,11|1,08|0,79|0,69|0,63 | 0,70 | 0,70
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2013 21. ve 36. Hafta
Banka kredisine uygun olan ve olmayan modiiller igin fiyat araligi

Price Trend Crystalline Modules in EUR/Wp, Chinese Manufactures
0,75

o XX s f .
0,70 |- Xemmmye=X X ><\><—><—x—x—x—><—x—><—><~

0,65

Reference Wholesaler0,60

Price in EUR S Y R N et
1 WattPeak 0,55 x—x—x
Crystalline Modules X: o x\x\
CIF Main Port Europe 0,50 /X/x\x\ —s —— o= :§:xx
\_"/x—x/
Price including 0,45

Taxes

0,40

Calendar Week 2013

2122|2324 |25|26|27|28|29|30|31(32(33|34|35]|36
=x= Min Price Non Bankable, EUR/W |0,48/0,49(0,51/0,52|0,51/0,50|0,480,48(0,470,46|0,460,48|0,48/0,49(0,51/0,51
=x= Max Price Non Bankable, EUR/W |0,57|0,57|0,57|0,58/0,58/0,58 0,57|0,57|0,56|0,56|0,56 0,56 0,56 0,56 |0,56|0,56
=x=Min Price Bankable, EUR/W  |0,53/0,54/0,55/0,55/0,55/0,54/0,54|0,53/0,51/0,51|0,51|0,51|0,52/0,52/0,52]0,53
«x=Max Price Bankable, EUR/W  |0,70/0,70/0,71/0,720,72(0,71|0,72|0,70|0,70/0,70/0,70|0,70|0,70|0,70|0,70 0,70

0,35
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Kristalli Silisyum PV Modlil icin Gbéreceli Maliyet Kiriliminin iki yil icinde degisimi
(1.86 $/Wp (11/2010) ; 0.69 $/Wp( 01/2013)

Glines Gozesi

Silisyum Kristal Dilim

=

S/Wp & | }

Silisyum
2.00 - ‘
1.80 - Ocak 2013 ’ :
o Fotovoltaik
ih ) Moditiller
160 - 23,8g/dilim
4.13Wp/Goze A
140 4 Geri Déntisiim Fotovoltaik Gli¢ sistemleri
1.20 A
100% -
1.00 4
50%
0.80 1
B0%
0.60 4 70%
0.40 1 80% 4
0.20 | 50% o
a0% o
DIDD T T T T T T T T T T T T
R A \.9 A o R o "y b ok . ¥ ¥ > 30% 1
N R R A Y SO M A S 20% |
10% +
Silieon e MUl Wafer Muld Cell — hAult Module
0%

Share 01/2010 Share 01/2013

International Technology ,Roadmap for Photovoltaic (ITRPV) , Results 2012
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$1.20
Q4 2010 Module Cost
Palysilicon Price (45%)
$1.00 $0.27 / Other Consumables (19%)

Technology Advancements (10%)

$0.80 ] / Scale (11%)
Other (16%)

5 m o
$0.60
o
$0.40
PV Technology and Cost Outlook $ $0.50
2010-2012
$0.00

The global PV Industry (wafer, cell, and module )
v’ at the mercy of an inhospitable supply-demand imbalance throughout the global market.

v" Annualy supply consistently 200% above demand

(c-Si module prices decreased ~ 70% in two years)

GTM Research 2013
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Fotovoltaik Modil Maliyetlerinde Ogrenme Egrisi

n
=
o

21% Preisreduktion bei Verdopplung der install. Kapazitat

~2020

ki
o

......................................................................... S e et

>
\
\
\

,

[Mittlerer Preis PV-Module [€2012/ Wp]
Aol
o

o
(&)

= 50 500 5.000 50.000 500.000
Kumulierte installierte Leistung [MWp]

L] LR R

Fraunhofer ISE (2013)
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2013 Estimate of a cost Breakdown of PVPS based on Thin Film
Silicon and Crtystalline Silicon for 10MWp Ground Mounted System

100%
A Cost Breakdown of | 2013 2020
80% PVPS (%) (%)
= PV Modules 35-55 30-45
+ 60% 8.7%
S 3.1% . PV Inverters 9-10 7-8
& a0% [1:2%~_ 7 ; 7 Balance of Systems 13 -17 17-22
§! 4 8% ({‘_’W\ TRISRANSTIRIANNSTERGTVISITGER.  vaen 24% )
§ \\\-\E-\ 1599 Installation 22-26 46-30
s 20% . s
[] e
0% - . : L
10.8% 16.0%
TF-Si c-Si
Substructure O Mechanical Installation
S Cabling+Connection Electrical Installation GTM

Olnverter+MV+Monitoring Miscellaneous

OEPC, Margin 8PV Module
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Gensep

2012 PVPS Costs for 10MWp Ground Mounted Systems in Europe

18
E 16 1"2 1'43
= 1.31 1.33 1.30
e 1.4 A
S
H 12 4
7]
S 10
E
2 08 -
2
?® o6
2
E 04 0.87 0.83
uﬂ]- 02 - 0.59 0.59 052
0.0
10.0% 12.5% 15.5% 18.0% 20.1%
TF-Si CdTe c-Si c-Si c-Si
0O BoS @ PV Module

GTM
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2013

Fotovoltaik Sistem Kurulumda ilk On Ulke ] L
- 83 percent of global PV demand 2013Fotovoltaik Sektérinde

Talep Artisi (%7-%14)

~20GW (2013 ilk altiay) (Gegen yilin ik alti ayina gére %22 artis
~35.1GW 2013 tamami NPD Solarbuzz

~35 GW IHS
~34.1 Asia Bloomberg
America 2014 Projeksiyonu 45 GW ( Deutche Bank)

Geographic Breakdown of Gioba! PV Demand in 2013
Source: NPD Soiarbuzz Marketbuzz 2013

Avrupa’daki Tesviklerin Azalmasi ile Talep Doguya Kaymaktadir...
(ilk defa Cin Almaya’yi Gecerek Birinci Ulke Konumunda olacaktir...)

v Avrupa Talebi 12GW (-26 % Yillik) (Almaya’daki azalmayi Gin‘deki artis karsilayacaktir)
Asya -Pasifik (APAC) Bélgesi Ulkelerinin Liderligi (Buyiime Liderleri Cin, Japonya ve Hindistan)

v' APAC Talebi >11GWp (+50%Yillik)
Global Solar&Altenative Energies V.6& No:3 June 2013
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Gensep

2017 Yilina Kadar Kuresel FVGS Kurulum Senaryolari (MWp)
(Business-as-Usual and Policy-Driven (MW))

450,000 —
400,000 —
350,000 —
300,000 —
250,000 —
200,000 —
150,000 —
100,000 —

50,000 —
2820

o

8,048 8,521

8™
18000 SREIS

102,158

71,081 I
| |

T4 20
180,770
I

201,750

1976

284330

288 250
238520
o0 |
| |

422 Bl

338 850

[l EFIA Policy-Driven

EFIA Business-as-Usual

[l Historical data
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(\EPIA Global Market Outlook For Photovoltaics 2013-2017
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Kiiresel Fotovoltaik Sektérii Uretim Kapasitesi ve FVGS Pazari (MWp)
(2009 -2012 Gelisimi ve 2017 Projeksiyonu)

90,000 =

80,000 —
70,000 —
60,000 —
50,000 —
40,000 —
30,000 — v T
’1‘
20,000 — -
-.’
10,000 — =
0 T T T T T T T T

2009 2010 2011 20$12 2013 2014 2015 2016 2017

B Modules (c-Si+High efficiency PV+TF+0PV)

C-5i cells — EFIA Policy-Driven
¥
‘Wafers EFPIA Business-as-Usual
|
Polysilicon = = Historical data

v’ 2010-2012 FV modiil iretim kapasitesi arz fazlasi % 150-230
v’ Kapasite fazlasi deger zincirindeki biitiin sektérleri etkilemekte

v" Yakin gelecekte arz talep dengesizligi pazar gelisiminde etkili

( epia Global Market Outlook For Photovoltaics 2013-2017
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En iyi goze-arastirma verimlilikleri

Gensep

icienci LiNREL
Best Research-Cell Efficiencies oed
50
Multijunction Cells (2-terminal, monolithic) Thin-Film Technologies Spectrolab Fraunhofer ISE z
48 V Three-junction (concentrator) ® Cu(In,Ga)Se; (metamorphic, 299x) | (metamorphic, 454x) g
¥ Three-junction (non-concentrator) o CdTe (latt
A Two-junction (concentrator) O Amorphous Si:H (stabilized)
44 |- A Two-junction (non-concentrator) ¢ Nano-, micro-, poly-Si Boeing-Spectrolab  Boeing-Spectrolab 44.4%\'4
B Four-junction or more (concentrator) O Multijunction polycrystalline (Emesenaipiie 10 s (emolie, 2409 p—
DO Four-junction or more (non-concentrator)  Emerging PV _ NREL \\
40 - s I (inverted, metamorphic) : |
Single-Junction GaAs O Dye-sensitized cells NREL\
; O Perovskite cells ¥ Boeing- 37.9%) 4
A Single crystal e Spectrolab 37.8% ||
. B i @ Organic cells (various types) pectr Sharp (I TR
36 s A Organic tandem cells NREL (iwerted, 'Sh IMM, 1
V Thin-film crystal . metamorphic, 1-sun) K (VAL iy
# Inorganic cells NREL/ _ aieessiesis YEhGHISE (1-sun)
gl Crystalline Si Cells < Quantum dot cells Japan  SpecioiRbe_gf Spectrolab _.oxx"" FNGJSE NREL —n
= o Single crystal (concentrator) Radboud S-UPM (117x) Alta Ah 31.1% )Y
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20 I~ Research Center) Georgia Georgia “Tech o, -GE Global
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16 . University Sharp Y Univ.  FirstSolar |G ™ GE Global
No. Carolina So. Florida i [1® (arge-area) Stuttgart \ o - .. Flectronics Research
Mobil State Univ. ARCO Boeing AstroPower Stutigart _NREL United Solar S50 ™ /@ EPFL o
Solar Kodak Solarex Pt NRELEUI’O-CIS United Solar (small-area) (CdTelCIS) (BSVI'\CS(/HCSQ O
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e e — R (CZTSSe) ©
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Kristal Si ince Film Tek-Eklem Coklu Eklem Yeni Goze
Gozeler Teknolojileri GaAs Gozeler Teknolojileri
Single Crystal . Three-junction Dye—
__| (non-concentrator) - CdTe - Single Crystal __ (concentrator) | sensitized cells
%25 %19.6 %264 %44.4 %14.1
Single Crystal _TCu(In,Ga)Se2 Concentrator Three-junction Organic cells
| (concentrator) /_ ! - | (non-concentrator) | (various types)
%27.6 %204/ %23.1 %37.9 %11.1
7 )
thous Thin-film Two —junction Organic
Si:H - Crystal | (concentrator) | tandem cells
%13.4 %28.8 %32.6 %12.0
N Nano-, Micro- Two-junction Inorganic
- Thljk Si Film - , Pon—Si = (noOn-concentrator) - cells
%11.1
%11.1 %31.1 %11.1
Silicon Multijunction Four-junction rO,uantum dot‘
.. Heterostructure __| Polycrystalline or more cells
%24.7 %37.8 (non (;/oogt;engtrator) %7.0
S Fotovoltaik Gozeler En Yiiksek ) ’
. age . Four-junction
—  Crystal Laboratuvar Verimlilikleri or more
%20.1 (NREL, 29 August 2013) ~| (concentrator)
%43.6
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Gozeden Modiile Kayiplar (Secgilmis Markalar)

YINGL SOLAR s Yo SUNPOWER
pa da HIT® Solar Cell MAXEON"

_YL265C-30b HIT N240SE10 HIT-H250E01- SPR-333NE
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cell:* - | eelly | :,'- Jcell: .
* 18.5% ° -1 21.6%. § - 20.8% <
| 7 (Y i 1 ST T LOPARN AR
‘module: . module: . ;.’r‘no’dule':‘.
' 16.2% | -+ 19:0% - 18.0%

|

oooooooo

oooooooo

ooooooooo

5 - ma - 5 -
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Glasstec Dusseldorf 22-26 October 2012
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Ticari Modiil
verimlikleri Gelisimi y @)
ve Gelecege

Projeksiyonlar z; -_fa—a—a wafer Si IBC
(Secilmis Markalar) = swafel SSHIT—ter imono

5 June 2013 = wafer SiIBC

M
]
mariska@smartgreenscans.nl |

18 wafer Si IBC >
P
17 2 = — = ("dTe
afer Si mylg,g-"‘
16 3 W *
= 1
g b - g CIGS
] 14 = ; &
'w: .
o 13 - 1
2 &
2 12 1 i
E ' el |
2 11
E 10
= «
’ |
’ P tf aSi
adl
7 ./(ﬁ
5 |
< |
1997|1995 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [201362014e 2015201662017
=== SLNpower, X-series 21.5| 22.0| 22.8 | 23.0
= S npower, E-seres 19.0 | 19.0 | 20.0 | 20.6 | 20.6 | 20.6 | 20.6
==mem S npower, 1st generation 17.5 | 17.5| 17.5 | 17.5
HIT, Sanyo/Panascnic 14,4 | 15.2 16.1 [ 17.2 17.2 17.4| 18.6 | 19.0
wmme=Mono-5i n-type PANDA, Yingli, CN 16.3 | 16.6 [ 17.0 | 17.6 18.5
e Multi-Si, Yingli, CN 15.0 | 15.2 | 15.4 | 15.7 16.3
smmem Mono-5i (Photon Int Feb 2013) 11.2 | 11.8 | 11.7 (124 | 12.9| 13.53 | 13.2 [ 13.7 | 13.9| 15.9| 144 | 14.8 | 15.1
Multi-Si (Photon Int Feb 2013) 10.8 | 11.4 | 11,9 (12,2 | 12,7 | 13.1 12,9 (13,1 | 13.3 | 13.5| 13.7 | 14.1 | 14.7
i CdTe, First Solar 9.5 |10.4|10.7 | 11.0| 11.3 | 11.9| 12.7 | 13.1 | 14.2 | 15.6 | 16.6 | 17.1
CIGS, Solar Frontier, JP 11.7|12.0 | 134 | 13.9| 14.7
=i/ 3-5i, Oerlikon Sclar Fabs 74 | 84 | 9.1 |10.2|10.9 | 11.6 | 11.9
m—3-51, TSolar, ES 6.20 | 6,63 | 7.05 | 7.35
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One Cikmis ince Film Teknolojileri icin Giines Gozeleri, Prototip ve Ticari
Moddl Verimlilikleri

Modules
prototype w==u==
Lab small cells records production
25 5
-+ CIGS
-+ CdTe
20 17 A—l—c1GS CdTemp==1-
+a-Si EEEEN
° "multi-junction” casunsns | £Si
<. 15
% 54— 8 i
§ 10 EEEEEER 10
b
- a-Si/ucSi
5 stabilized
U I I T I T I T I

1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: Schock & Dimmler / PVSEC 27, Frankfurt 2012, updates: Dimmler, April 2013
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Silisyum Kristal Dilim Tabanl Glines Gézesive
Modul verimlilikleri

Daha yuksek verimlilikte moddller piyasada olmakla
birlikte bunlar anahtar teslimi satilmayan
teknolojilerin tGriinG olup oldukga ylksek fiyatlarla
pazarlanmaktadir !

Teknoloji Tekkristalli silisyum | Cok kristalli silisyum

*Goze verimliligi(%) 20-25 15-20
“Modul verimliligi(%) 17-22 14-17
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi

Ince Film Giines Gézeleri ve Modiiller

Gensep

Teknoloji

Amorf Silisyum Kadmiyum Telliir Bakir indiyum Amorf /mikrokristal
(CdTe) Galyum Selenyum, Silisyum
CIGS
Goze Verimliligi (%) 12 19.6 20.8 16
Modul Verimliligi 6-8 13.5 14.6 12

Standart Test Kosullari: 25 °C de 1000W/m? Giines i1sinim siddeti ve hava kutlesi:1,5
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

Fotovoltaik Modiil Teknolojileri Gruplari ve Fiyat Bolgeleri

ince Film Modiil Silisyum Kristal Dilim Tabanh Moddl
\ )
( \[ \
Medium-priced Expensive
o
E n-type Mono-5i
5 ® Sack Contact
o= ® HIT (Hetero)
~ Volume Zone :
9 p-type Cz-Si
I: -
o p-type Poly-Si
b Solar Frontier
©
7 CIS
CdTe
. . . First Solar
Thin-film Si . (Price Leader)
10% 13% 15% 16% 18%
| i
Border 1
Border 1 Module Eff. (%) ST
. Solar Frantier K.K.: Kateumi Kushiva | Sth Thin-Film Week | April 2013
B[SO + Auiv__ 55. IVIESIEK ROIMITESI AYAINIAUMd GEMISIEUITI$ SEKTOr TOPIANUSI , ISV UddKule, IStannul , SENEerokuKwgmail.com , Inowgensea.org , www.gensea.org 8 16.12. 2013
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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi GENSED

AYDINLATMA SEKTORUNUNDE KURESEL VERILER

®» |ncandescent
Qutdoor

= Compact

industrial I - fluorescent

lamps (CFL)

M Incandescent

o I ert » High-intensity
Residential Fluorescent .
— discharge (HID)

200 400 600 800 1,000 1,200 1,400
Site electricity consumption (TWh)

Source: Canaccord Genuity research

Ayditlatma icin Kiresel Elektrik Enerjisi Tiketimi (2012)
v’ Kuresel Elektrik Enerjisi Tiketiminin %17 si aydinlatmaya harcanmakta

v’ Daha verimli aydinlatma araclarinin temiz ve tiikkenmez enerijilerle eslenmesi politikalar
kuresel 6lcekte benimsenmekte
[J. Dorsheimer and J. Baribeau, "The Third Cycle: Version 4.1 - quantifying the unknown," Canaccord Genuity, 2013.
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

AYDINLATMA SEKTORUNUNDE KURESEL VERILER

18,000

BHID
W Fluorescent
mCFL

M Incandescent

Sockets (M)

Residential Commecial Industrial Qutdoor

Source: Canaccord Genuity research

2012 Aydinlatma Unitelerinin (Lambalarin) Sektérlere veTeknolojilere Dagilimi

[J. Dorsheimer and J. Baribeau, "The Third Cycle: Version 4.1 - quantifying the unknown," Canaccord Genuity, 2013.
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi

Tiirkiye Aydinlatma Pazari (Milyar Avro)

%15

2010 >> ~1 Milyar€

2020 >> ~3-4 Milyar

0 I I | I I |

Senaryol:Yillik Biyume

‘‘‘‘‘‘

Senaryo2: Yillik BlUylime %12

2010 2011 2012 2813 2014 2015 2016 2017 2018 2019 2020
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Glines Enerjisi Sanayicileri ve Endustrisi Dernegi GENSED

Tiirkiye Enerji Strateji Belgesi (Aydinlatma Sektorii)

v’ Devlet binalarinda aydinlatma LED aydinlatmaya
donustiirulecek

v’ 5,5-6 Milyon sokak lambasi LED lambaya
donusturiilecek

v’ Belediyeler genel aydinlatmalari LED aydinlatmaya
donusturiilecek

v Gelecek 5-10 yilda aydinlatma sektériinde LED payi
%65-70 yiikselecek
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

AYDINLATMA SEKTORUNUNDE KURESEL VERILER

250
DOE LED Goal: >200
E 200 EEEEEEEEEEEERREEEREDN
E
>
e 150
°
E E Top luminaire efficacy for HID and LFL
© =
'g 100 2 85 HID and LFL: 60-115
= = (High-Efficacy 2012 Products)
S
- 50
0 — I T l
2010 2015 2020 2025

FIGURE 3.7 COMPARISON OF SSL AND INCUMBENT LIGHT SOURCE EFFICACIES
Source: LED Lighting Facts product database
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Guines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

FOTOVOLTAIK GUC SISTEMLERIi ve AYDINLATMA

v" Fotovoltaik Gli¢ Sistemleri, FVGS DC akim gii¢ kaynaklari olup ¢ogunlukla

uygulamlaarda AC ye donustiiriilip kullaniimaktadir

v LED teknolojileri DC beslemeli teknolojiler oldugu icin FVGS ile en uygun

aydinlatma teknolojileridir

v LED teknolojilerinde gerekli disiik giic gereksinimleri FVGS sistemlerinin birim

alandan saglayabilecekleri giicle uyum icinde uygulamalara izi verir

v' Bagimsiz FVGS ler dis aydinlatmada LED ({initeleriile biiyiik bir uygulama

esnekligi ve ekonomi sunmaktadir.
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Sebekeden Bagimsiz Ayditlatma Sistemleri Bilesenleri
Fotovoltaik Modiil
Aydinlatma Unitesi (Lamba)

Enerji Depolama Unitesi ( Akii)

LEC
Uygun Giig¢ Elektronigi »
> DC-AC inverter yada DC-DC Konverter
» Yiiksek Frekans Elektronik Ballast
> Yiik Kontrolii “24\
> Koruma Devreleri { g 12V 1

—
» Gostergeler m
Charge

o @ hr . E'. el ¥
Uygun Baglanti ve Destek Yapisi Sontroller )

Solar Panel

| 350 mA
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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi GENSED
v FV Aydinlatma Uygulamalari i¢cin Diisiik Enerji Tuketen (Yiiksek Verimli)

Lambalar

Lamba Tiirleri Watt Basina |§\;\I,(al;1i)ktarl (Limen/
tungsten lambalar 6-10
halojen lambalar 16-22
kompakt floresan lambalar 30-60
floresan lambalar 46-95
gaz desarjh lambalar 55-125
LED lambalar 60-132

(7

B .! 200 limen/W LED paketleri Cree tarafindan agiklandi (2013)
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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi GENSED
One Cikmis Katihal Ayditlama Sistemleri (Solid State Lighting, SSL)

LED, inorganic light-emitting diodes
OLED, organic light-emitting diodes

2012 LED Aydinlatma Sektorii
v' $14.4 Milyar Ciro, %25 Blylime 6ngori benzer biiyiimenin devam edecegi...

v' LED aydinlatmada Ar-Ge ye dayali ilerlemeler ve Inovatif tasarimlarla «Efficacy «
onemli 6l¢ctiide artmakta

v' 200 limen/W LED paketleri Cree tarafindan aciklandi

v" 60W LED degistirme lambalarin fiyati ilk lansmanda $50 iken bugiin 10 USD
civarinda satilmakta

v" Panasonic 100 [imen/W OLED aygitlar Giretmeyi basardi
(OLED ayditlatma elementlerinin malietleri hala yiiksek diizeyde)
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Giines Enerijisi Sanayicileri ve Endiistrisi Dernegi Gensep

6th International Advanced
Technologies Symposium (IATS'11),

b s e Building Envelope
‘i?{' T x"’ 16-18 May 2011, Elazig, Turkey
D% o A.R. Patel et all
(X White LED Lighting | The system efficacy of white LED lamps in
g% | % either di-rectional lighting applications or
| DC ZI general applications still is not
T : - .
i Power- | DCpea o 1 competitive enough to be used in PV
! conditioning [ | Regulator | | : o N1
gy L A€ nilik gy I\ powered lightingsystems for buildings.
s : 5 B . .
AC ! ﬁ ut with the rapid development of

LEDtechnology, LED light sources have the
potential to become the referred light
source for PV-powered lighting systems
for buildings in the near future. Recent

LED aydinlatma verimlilikleri heniiz i¢ Wh-ite LED technology has shown an
aydinlatmalar igin yeterli olmayip yakin efficacy of more than 40 Im/W [20], very
gelecekte Kompakt Floresan aydinlatmayi close to becoming more efficacious than

RTITI . CFL in PV-powered directional lighting
verimliligini gecip kullanilmaya baslayacaktir.
gint E¢Ip y 219y applications.
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

Aydinlatma Unitelerinide Yénlendirilebilme ile Yiiksek Isik Kullanimi (%80)

Metal Halide Ampul Luxeon Rebel LED :
80 lumen/watt Vol 100 lmen/watt SN
<« U —» -
'S 3 u
Yonlendirilmis 11k
%55 151k kullanim verimliligi %80 151k kullanim verimliligi

Aydinlatma verimliligi: 44 lumen/watt Aydinlatma verimliligi: 80 lumen/watt

* ACG Elektronik Ltd. www.acgelektronik.com
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LED AYDINLATMA VERIMLILIGI KIRILIMLARI

TABLE 3.8 BREAKDOWN OF LED LUMINAIRE EFFICIENCY

162 224 266

Package Efficacy (Im/W) 129

Thermal Efficiency 85% 88% 90% 93%

Efficiency of Driver 85% 87% 90% 92%

Efficiency of Fixture 85% 89% 92% 92%

Resultant Luminaire Efficiency 62% 68% 74% 79%

Luminaire Efficacy (Im/W) 80 110 166 210

Motes:

1.
2.
3.

A

Package efficacy projections are for the color-mixed case, per Figure 4.1
Warm-white packages and luminaires have CCT=2580-3710 K and CRI 280
All projections assume a drive current density of 35 Alcm?, reasonable package life, and steady-state operating

temperature
I niminaira affirariae ara nhtainad v moiltinlvinn the ragnltant himinaire afficiancy by the narkana afficary valniag
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250

200 Jp———— T
3
= 150
E
Ty
© Color-Mixed Cool
E === nc-l ED Cool

Color-mixed Warm
=== pc-LED Warm
50 ® Qual Data Warm
® Qual Data Cool
0 :
2005 2010 2015 2020 2025

FIGURE 4.1 WHITE-LIGHT LED PACKAGE EFFICACY PROJECTIONS FOR COMMERCIAL PRODUCT

[J. Dorsheimer and J. Baribeau, "The Third Cycle: Version 4.1 - quantifying the unknown," Canaccord Genuity, 2013.
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

5100 -
Mid 2008 ) = Cool Tergst
Mid 2008
+ End 2009 = Warm Target
End 2008 e
I End 2010

E g End 2011

X $10 End 2041

"-gr End 2012

2

o

k

2

o

o 314

w

= 2020

zzzn|
50 i . ® i 1 ® i 1 T i 1 v
L] 20 a0 &0 a0 100 120 140 160 180 200 220 240 280
Efficacy [Im/VW)

FIGURE 2.5 PRICE-EFFICACY TRADEOFF FOR LED PACKAGES AT 35 AICM® AND 25 °C

MNotes:

1. Cool-white packages azssume CCT=4748-7040 K and CRI >70; warm-white packages assume CCT=2580-3710

K and CRI =80.

2. Rectangles represent region mapped by maximum efficacy and lowest price for each time period.
3. The MYPP projections have been included to demonstrate anticipated future trends.

[J. Dorsheimer and J. Baribeau, "The Third Cycle: Version 4.1 - quantifying the unknown," Canaccord Genuity, 2013.
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SEHIRLERDE FOTOVOLTAIK ENERJININ URETILMESI
KULLANIMI VE POTANSIYELI

N v'Uretim kontrol
T e v'Gelismis Kararl sebeke
\/&& %% :/T -
P~ f\\1 ! ﬁ‘"]. > L‘; - v'Akilli Sebeke (Smart Grid)
- > . f\\K\T X SR L . .
T>Sr r&r - Bltlnlestirilmis Yenilenebilir
o
Enerji Yonetimi
(2 >
Q - v'Dagitilmis Gic Kontrol

v'Yerel Arz Talep Dengesi
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Giines Enerjisi Sanayicileri ve Endiist

Estetik PV LED Dis Aydinlatma
Tasarimlan

(Viyena)
(Ross Lovegrove)
v" 38 mini PV Modil

v" Her Modul ayri LED sitemine
bagl

v' 4 giin bagimsiz ¢alisabilme I

v Avrupada sokak aydinlatmasi
kullanilan elektrigin %10nunu
tuketmekte
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Gunes Agacl
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Gensep

Gunes Agaci sokak
aydinlatmasi
(Kulturelles
Projektmanagement,
Vienna.
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mm SO + AGID _33. Meslek Komitesi Aydinlatma Genisletilmis Sektor toplantisi , ISO Odakule, Istanbul , seneroktik@gmail.com

Gensep

Projekt / Project

Skulptur "Das Hirn"

Skulpture "The Brain"

Kunde / Client

AVL List, Graz

Austria

Module / Modules

| Leistung / Power

EPLEX SODEIR
ERTEX SOLAR GMBH
Franz Kollmann-Strafte 3
A - 3300 Amstetten
Tel.:  +43/7472/62 700
Fax:+43/7472/62 700-450
info@ertex-solar.at
www.ertex-solar.at

, info@gensed.org , www.gensed.org =8 16.,12. 2013



mailto:IIseneroktik@gmail.com
mailto:info@gensed.org
http://www.gensed.org/

Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

MUGLA UNIVERSITESI ANAYERLESKESINDE FOTOVOLTAIK GUC SISTEMLERI,

S SR
En buyuk PV Uygulama Parki

110kWp PVPS Kurulu Glice sahip
Kullanilan Elektrik Enerjisinin %4 Uretmekte

40.3kWp BIPV Cephe Kaplama (sebekeye bagl)
25.6kWp  BIPV Cati Uygulamasi (sebekeye bagli)
10.6kWp  Test Merkezi (farkli modiiller igin)
15kWp Sebekeden bagimsiz

16kWp 2 adet Glines izleyici PVPS (sebekeye bagl) = N =
3kWp Aydinlatma direkleri - =
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Enerji &Turkiye

., Turkiye Eneriji ithali ;
26 » %91 Petrol 11 Ulke
(%51Iran Petroli)

Milyon TEP
218 MTEP

250

BN

200

N &

150

623
> %98 Gaz 5 Ulke
100 (% 55% Rus Gazl
% 37

2011 den 2012 ye

50 :
Enerji Ithal Maliyet artisi 12.3%
. 2012 Eneriji ithali $60 Milyar
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2015 2019 2020 2023 [PAVPEINELInIY)] $120 Milyar
MCOAL  (IGAS . S HYDMIINUCLEAR & WOOD, WASTE MATERILAS , BIYO i OTHERS

2012 ~115 MTEP

Natural Gas 32%, Coal 29%, Petroleum 27%, Renewables 5%, Hydraulic 4%, Waste 3%)
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Turkiye Kurulu Giicuin artisi 2012
60.000 - 57 058MW
50.000 -
40.000 - W
g 30.000 e 11— ol :

20.000 -

10.000 -

o

O DD DD O DN DO ODD DD OO DD OO DD
N S e - CIe SR AR e &S
RSN L K R I LR, I S R I PR S PR WP R R PR R S PN N
Year

M Natural Gas W Hydro uCoal M Renewables W Others
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED
Turkiye de Yillik Elektrik Enerjisi Talebi

300 -

Q & b QD °) ’\' ) Q NV
ch qq @ @ @ @ @ @ @ @ @ '\ “%
o \ '\ '\' '\v '\' '\' '\ '\9

Year

250 -

200 -

100 —

50 -

M Natural Gas ®Coal sHydro M Renewables M Others
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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi

2012 Kurulu Giiciin Kaynaklara Dagilimi

Gensep
2012 Tiiketilen Elektrik Enerjisinin Kaynaklara

Dagilimi ~242 TWh

2012 Electricity Generation by

57GW
2012 update Installed
Power by Source MW ~%
Conventional Natural
Gas+LNG 17 169.6 30.1
Thermal
~52% Coal 12390.8 | 21.7
Others + Liquid Fuel 5 465.9 9,5

Source GWh ~o%
Conventional Natural Gas 103 248,8 43,18
Thermal Domestic Coal 34 419,0 14,39
~ 0,
71.9% Hard

Coal+Imported
Coal 30 659,6 12,83
Liquid Fuels 3596,4 1.50

Large Hydro + Small Hydro 19609.4
Wind 2 260.5
Geothermal 162.2
Total 57 058.4 100
Maximum Load 39 045
12th July 2012
® Imported
Resources
® Domestic
Resources
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Conventional Thermal Total

171923,8 71.90

Hydro Power 57 815,7
Renewable and Wastes 2 665,0
Wind and Geothermal 6 699,4
Renewables Total 67 180,1
Gross Generation 239103,9
Imports 4462,6
Exports 1489,3

Gross Demand 242 077,2
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

AGUSTOS 2012 — AGUSTOS 2013

Agustos 2012 GYAD Yeni Agustos 2013 Artis %
Santral

Santral Sayisi

Kurulu Gig 55 380 5771 61 151 10.4
(MW

Bir ayda Devreye 367 503 870 137

giren Yeni Santral

Sayisi

Yerli Yatirrmcr (MW) 240 486 726 202
Yabanci Yatirimci 127 20 144 15

MW

2013 Ocak —Agustos Yeni devreye giren glic 4 100 MW (gyad gore 6kat)

Yapilan Yatirnmlar 6 Miyar ABD Dolari

Kaynak : Turkiye Elektrik iletim A.S (TEIAS)'in ABustos 2013 sonu itibariyle yayinladigi verileri
Enerji ve Tabii Kaynaklar Bakani Taner Yildiz, Agustos 2013 sonu itibariyle Tirkiye’deki kurulu enerji glicii konusunda agiklamalari Eylal 2013
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Gines Enerjsi Sanayicier ve Endstrisi Demeg

Turkiye’de kurulu giiciin kaynaklara gére dagilim

KAYNAKLAR KURULU GUCU (MW) KATKI (%)
. kOMUR 12.427,8 20,3
DOGALGAZ + LNG 19.304,8 31,6
HiDROLIK 21.132,7 34,6
| RUzZGAR 2.604,1 4,3
YENILENEBILIR+ATIK +JEO 448,2 0,7
DiGER-1- (F.OiL+NAFTA+LPG +
ASFALTIT) 1.338,3 2,2
DIGER-2- (COK YAKITLI
KATI+SIVI+D.GAZ) 3.895,6 6.4
TOPLAM 61.151 100

Tiirkiye’de kurulu giiciin kamu-6zel sektor dagilimi

(RIS PN KURULU GUC (MW) KATKI (%)
23.025 37,7
OZEL SEKTOR 38.126 62,3
TOPLAM 61.151 100

Kaynak Dr. Ilker Senguler,General Directorate of Mineral Research and Exploration, Energy Department, 06520 Ankara, Turkey
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Maksimum Gli¢ Talebi Degisimi (Elektrik Ani Puanti)

m— | lctrik ani puant

39.000,00

38.000,00
37.000,00

36.000,00

35.000,00

34.000,00

33.000,00 - j ? j T !
19.08.2013 26.08.2013 02.09.2013 09.09.2013 16.09.2013
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\. Gines Enerjsi

EMRE AMADELIK ORANLARI

s tormik e hidro
75
70 —
65 _¥> ———
60 *"'"-—\
55 . ' : 1
25.08.2013 01.09.2013 08.09.2013 15.09.2013
2013 Eylil Emra Amadelik Ortalamalari _
Kurulu Gig Uretilen Elektrik Emre Amadelik Orani %
(MW) Enerjisi MW-Saat
Termik Santraller 36 961 22 000 59
Hidrolik Santraller 21 132 5500 26
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Tiirkiye Toplam Kurulu Gii¢ ve Emre-Amade Gii¢ ve Puant Projeksiyonu
v Yillik elektrik enerjisi talep artigi son yillarda ( 2009 hari¢) ~%7,5

v' Buartis oraniyla 2015-2017 arasinda arz- talep dengesi bozulmakta

v' Arz glivenligi icin yilda ~6 Milyar$ olmak iizer 2020 ye kadar ~46 Milyar$ yatirim gerekmekte

v Enerji yatinnmlarinin biiyiik oranda 6zel sektor tarafindan yapilmasi beklenmekte

75.000

70.000

65.000

60.000

55.000

50.000 — — =

45,000 Kapasite

Puanta Kurulu
kullanim

/ Katki  kapasite S
40.000 EUAS 16.561  24.265 68%
Yi-YiD-iHD 7.833  9.269 85%

35.000 ——installed Capacity [Mw) Serbest Uretim +
= pallable Capacity (MW] Otoprodiiktér 13.710 21.222 65%
30,000 | | | | _ pedk Power Demand (), | Toplam 38.103  54.757 70%
2012 2013 2014 2015 2018 2017 2018 2018 2020 26 Temmuz 2012 tarihinde santrallerin puanta katkisi
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Gensep

Turkiye’nin Temiz ve Tukenmez Enerji Kaynaklarinin

2013 Agustos ve ve 2023 degerlendirilmesi

Gergeklestirilebilir

Surdurulebilir

Kurulu Glig
2011

Kurulum Projeksiyonu
2023

(Yenilenebilir) Eneriji Potansiyel
Kaynaklari
Hidroelektrik 37GW + 5GW
Kiglk Hidro
Ruzgar 87 GW
Jeotermal 2G MW
Fotovoltaik 450-500 GW
(~1500kWh/KWp)
Yogunlastiriimis Glines ?7?7?
Biyokutle 27?7

21~7GW

~2.6GW

100 MW

~8-10 MW

?7?

81MW
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Gergeklestirilebilir
Potansiyelin Tamami

20GW
600MW

7-10 GW?
(Resmi bir hedef yok)

1GW?

?7?7?
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Kurulu Gii¢ Kapasitesinin Kaynaklara Dagilimi ve 2030 Ongériisii

45.000
40.000 23,3%

21,2% 21,1%
35.000

30.000

25000 — 14.6%

MW

35,4 34,6
20.000
10,1%

15.000 23,0%

7,3%

10.000

5.000

4,0% 5 19 1.2% 1,2%
’ 0,6
0 | M e B O 0

Matural Gas  Hydro Coal Wind Others Other Nuclear Solar
Renewable

Resources

2013 w2030

Source: Republic of Turkey, Ministry of Natural Resources and Energy, General Manager of Energy Affairs, 2013
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2012 Yillik Enerji Uretiminin Kaynaklara dagilimi ve 2030 Ongoriisii

250
500 31,8%
150 23,4%
2
100 15,2%
11,6%
27,2 11,5%
50
4,5%
2,4% . D‘ | 3,098/0%
0 — -
Coal Natural Gas Hydro Wind MNuclear Solar Others
Resources

H2012 w2030
== [SO + AGID . Mesle plomizesi Aydwmlaima Genisle ‘|i L o plagts 14 Q Odak e stanbul, senergldik@email.cane . info@gensed P awww.gensed.org =m 16.12. 2013
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2030 Tiirkiye Kurulu Gii¢ Kaynak Dagilimi ve Yillik Toplam Elektrik Enerjisi Uretimi

700
600 d Motorin
id Fuel Oil
500 u Others Resource TWh %
W Wave Coal 197 32
W Blomass Natural Gas 145 23
400 i Geothermal
= . Hydro 94 15
= M Offshore Wind
- Wind 72 12
300 M Solar
& Wind MNuclear 71 11
M Nuclear Solar 28 5
200 W Import Coal Others 12 2
M Hydro Total 619 100
100 M Lignite
H Matural Gas
0

Generation
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v Annual average solar radiation 1527kWh/m? per year

v Annual average total sunlight period 2,738 hours/year (7.5 hours a day)

Using current PV technologies v'Eeasible land area for PV
Annual Global Solar Radiation (kWh/m2-year ) Turkey is between 36° and 42°N latitudes investment (with annual Global
Solar radiation > 1650 kWh/m2)
<1400 kWh/m? per year in the Black Sea region
~ 4 600 km?2
B <1400
Il 1400-1450 v’ Total feasible PV Power
[11450-1500
250155 ~ 450-500GWp
[]1550-1600
[ 1600-1650
B 1650-1700 v . -
S 1700:2000 Annual PV electricity

generation capacity;

~650-700 TWh

~ 1600- 2000kWh/m? per year in the South East and the Mediterranean region

(Source: EIE, General Directorate of Electrical Power Resources Survey & Development Administration, www.eie.gov.ir)
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Gensep

Fotovoltaik Sistem Maliyetlerine ve Yillik Enerji Uretimine Bagli IRR

Anahtar Teslim
FVGS Maliyeti

($/kWp)
1500

1400
1300
1200
1100
1000

mm SO + AGID _33. Meslek Komitesi Aydinlatma Genisletilmis Sektor toplantisi , ISO Odakule, Istanbul , seneroktik@gmail.com

~IRR %
(~1550KWh/kWp)
6.0

7.5

9.0

11.0

13.0

15.0

~IRR %
(~1700 kWh/kWp)

8.0
9.5
11.5
13.5
16.0
19.5

%20 Oz Kaynak/%80 Kredi (10 Yil)
10 Yil vade %5 Faiz (USD bazinda)

Elektrik Satis fiyatlari:
Kendi Kullanim(End): 0.108 S/kWh
YEK Satis: 0.1335/kWh

(kWh bedelinde ABD Dolari bazinda %1.5 artis)

OPEX Yilhik kWp Basina

Bakim: 15S$
Sigorta: 3S
Ticari ve teknik isletim:  3$
Diger Giderler : 3S
Toplam : 25S

Enflasyon %1.5 USD bazinda
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Fotovoltaik Yolla Elektrik Enerjisi Uretme

ve Sektorde Rekabet

Rekabette onemli olcller;

v' Sebeke paritesi (grid parity)

v' Buyuk olcekli santrallerin sebekeye entegrasyonu

Bu iki 6lcek goz ontine alindiginda PV Pazarinda ¢ donem tanimlanmakta;

Sebeke Paritesi
Oncesi, Rekabet
glicii yok Tesvikler
ve Pazar destegi ile
bilylime

(2025 ve sonrasi)

Sebeke Paritesine . .
Dogru (2015-2025) Kiiresel 6lcekte rekabet

Biiyiik olcekli giict,
sebeke iyilestirme Akilh sebekelerin

¢alismalari gelistirlmesi ve diger
. kaynaklarla birlikte
TURKIYE

(\ EPIA POSITION PAPER , Brussels, 4 March 2011 “Towards a bright 2050
EPIA energy future in Europe:Recommendations from the PV industry”

European Photovoltaic Industry Association
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Gines Enerjis Sanayicieri ve Endstrsi Demegi

Kristalli silisyuma dayali fotovoltaik sektoriinde deger zinciri
ve Turkiye

Yakin Gelecekte Sektorde Yer almali

Sektorde Yerini Almakta
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Ince Film Fotovoltaik Sektériinde Deger Zinciri ve Tiirkiye

Yakin Gelecekte
Sektorde Yer almali

Sektorde Yer ini Almakta
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A New Era For PV in Turkey

A 600MW cap in place for a total “PV Licences” until 31st December 2013

» A network connection points and the connection capacities for 600MW PV power plants
were announced in 11 August 2011 (official gazette 11 August 2011 No:28022)

» The amendment Law authorises the Council of Ministers to determine the future limits. 315

December 2013

The regional capacity Distribution of of

600MW Solar Power Plants

REGION CAPACITY (MW) REGION CAPACITY (MW) REGION CAPACITY (MW)
10
1 NI&DE 19
KONYA 46 NEVSEHIR 26 SIRMAK 1
AKSARAY
20
2 11
46 25 ADAMA 9
KONYA KAYSERI P EnE
3 12 -
VAN 77 MALATYA 22 ol ]
AGRI ADIYAMAN 3
22
4 13 sliRT
ANTALYA 29 HAKKARI 21 BATMAN 9
MARDIN
14
5 3
29 MUGLA 20 9
ANTALYA T sivas
15
6 24
38 ISPARTA 18 3
KARAMAN ol ELAZIG
25
7 16
35 18 SANLIURFA 7
MERSIN DENIZLI S
KAHRAMiNMARAS 27 7 16 26 5
PRI BITLIS ERZURUM
18

9
BURDUR

26

BINGOL
TUNCELI

11

27
ERZINCAN
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The 121 sub-stations for license applications
(inside or in an areas of 30km vicinity )
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Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi
A New Era For PV in Turkey

A licence Application for Photovoltaic Power Stations (>1000kw ; the cap =600Mwp)
Applications dates : 10-14 June 2013 (to the Turkish Energy Regulatory Authority (EPDK)),

The requirements:
v' measurements of solar variables for a minimum of six months within an application zone
v in addition to this measurements, a set of data for another 6 months
( from accredited sources such as DLR, NASA, METEONORM... )
independent sets of measurements for solar variables for each application
applications for regions with a global horizontal radiation > 1620 kWh/m?2
No application for a first -class farming field
the maximum land assigning (belonging to the Treasury) 20 000 m? per MWp

140

YRR

570 Solar Energy 120 |
Measurement

Sitations in the 121
sub-stations for 80 |
license applications

40 |

8
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mailto:IIseneroktik@gmail.com
mailto:info@gensed.org
http://www.gensed.org/

Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi

4 G i"\“‘-
[ ]
\. Gines Enersi Sanayicilri ve Endistrisi Derned

A licence Application for Photovoltaic Power Stations (>1000kw) (the cap =600Mmwp)
Applications dates : 10-14 June 2013 (to the Turkish Energy Market Regulatory Authority (EPDK)),

Top 29 applying companies with more than four applications will likely obtain more licenses (app. 2/3 of the whole
licenses to be awarded) given their proven commitment to solar and as calculated risk takers ...

PROPOSAL FOR DISCUSSION ; DRAFT AS OF 04.JULY.2013

STRUCTURE OF LICENSE APPLICATIONS TO EMRA BY COMPANY
357

100%

[ Applications=1

26
B 24=Applications>1

B Applications>4

# Companies

* 1 Assumption

Source: Belectric Kuloglu Analysis, EMRA Data
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100%

585 9 GW
100% 1005 600 MW
145 4
8 MW e
77
L 120
54 g
o 18 MW
A6
28
1:10
25 MW
# Applications o MW License to
Average size of :ng:::ons{ be awarded
applications™ rate”
Exhibit 1
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Giines Enerijisi Sanayicileri ve Endiistrisi Dernegi Gensep

TURKIYE’DE ELEKTRIK ENERJISI URETMINDE
FOTOVOLTAIK GUC SISTEMLERININ YERI

e Turkiye’'nin enerji talebindeki buyime ve bu alanda yapilan yatirimlar géz 6niine

alindiginda enerji karisiminda fotovoltaik glictin yer almasi kaginilmazdir.

 Dinya genelinde bliyime hizi bitin sektorlerin dniinde olan fotovoltaik gtic
sektorunde, tlkemiz sanayisinin hem yurtici hem de uluslararasi pazarda yer alma

ve buyuk aktor olma potansiyeli vardir.

e Sanayimizin birikimlerini bu alana transfer edebilmesi baslangicta 6nemli bir
devlet destegine, ilgili prosedirlerin kolaylastirilmasina ve dogru adimlari dogru

zamanda atabilmek icin saglikli bir yol haritasina ihtiyaci vardir.
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Giines Enerijisi Sanayicileri ve Endiistrisi Dernegi Gensep

TURKIYE’DE ELEKTRIK ENERJISI URETMINDE
FOTOVOLTAIK GUC SISTEMLERININ YERI

v’ Fotovoltaik gii¢ sistemlerindeki maliyelerin hizl dusis egilimi devam

etmektedir

v’ Turkiye'de fotovoltaik yolla lretilen elektrik enerjisi “serbest piyasa”

elektrik fiyatlari ile rekabet edecek dlizeye ¢ok yakindir.

v" Bulyuk 6lcekli “Fotovoltaik Giic Santrali” kurmak yakin gelecekte ticari

anlamda cekici hale gelmistir.

v" 1000kWp glicliin altinda Fotovoltaik Gtic Sistemleri kurulumu yaygin bir

uygulama haline gelecektir.
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2012 ve 2030 Tiirkiye Kurulu Gii¢ Kaynagina gore
Yillik Toplam Elektrik Enerjisi Uretimi Karsilastirmasi

700
2012
Kaynak
600 - u Motorin ~TWh ~%
u Fuel Oil Dogal Gaz
103 | 43
500 - W Others
W Wawe Yerli Komiir 65 27
M Biomass
400 u Geothermal Hidroelektrik 58 24
&
M Offshore Wind
2 shore T Riizgar ve Jeotermal 7 3
M Solar
300
 Wind Giines -— ——
M Nuclear B
200 - & Import Coal Niikleer S
W Hydro Digerleri 6| 2.5
M Lignite
100 -
® Natural Gas Toplam 239
0

Generation
Source: Republic of Turkey, Ministry of Natural Resources and Energy, General Manager of Energy Affairs, 2013
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A licence Application for Photovoltaic Power Stations (>1000kw) (the cap =600Mmwp)
Applications dates : 10-14 June 2013 (to the Turkish Energy Market Regulatory Authority (EPDK)),

Top 29 applying companies with more than four applications will likely obtain more licenses (app. 2/3 of the whole
licenses to be awarded) given their proven commitment to solar and as calculated risk takers ...

PROPOSAL FOR DISCUSSION ; DRAFT AS OF 04.JULY.2013

STRUCTURE OF LICENSE APPLICATIONS TO EMRA BY COMPANY
357

100%

[ Applications=1

26
B 24=Applications>1

B Applications>4

# Companies

* 1 Assumption

Source: Belectric Kuloglu Analysis, EMRA Data
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Guines Enerjisi Sanayicileri ve Endiistrisi Dernegi GENSED

Lisansiz Temiz ve Tukenmez Enerji Gug Sistemleri Basvurulari

Proje Onavi ii;:in Yapilan Basvurular Tesis Gecici Kabulu i;in Yamlan Basvurular
Onay Islemi Tamamlanan Gegici Kabul Islemi
Toplam Bagwrular Baswurular Toplam Bagwurular Tamamlanan Tesisler

Sayi (Adet) |Kurulu Giic (kW) [Sayi (Adet) | Kurulu Giic (kW) [Sayi (Adet) |Kurulu Giic (kW) [Say (Adet) |[Kurulu Giic (kW)
Rizgar 35 11.783
Hidrolik
Jeotermal
Biyogaz 1 500 1 500
Biyokiitle
Alt Toplam 187 51.017 12 19.416 25 3.919 6 1.296
Kojenerasyon 6 8.832
Trijenerasyon
Genel Toplam 193 59.849 72 19.416 25 3.919 6 1.296

TEDAS Genel Mugdurlugu Bilal Simsek
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi GE'NSED

TRC Durasolar‘P+

e Tempered High transmission (low iron) patterned solar glasses
(Tsol 91,6 %) are produced and processed in Mersin Plant in the
south of Turkey.

e Solar glass processing is done on a fully integrated automatic line
including an automatic glass packaging and an online quality
inspection system.

e The capacity of the new patterned glass furnace will be 8 million
sgm and the tempering capacity is 4 million sqm.
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Giines Enerjisi Sanayicileri ve Endiistrisi Dernegi G -
3 Enerl y & \AENSED
Trakya Cam Solar Glass
Sandy
Light Solar
Product Thickness Transmittance Transmittance SPF
{mm) (D65) Tpes (AM15)T,, Class
TRC Durasolar P+ 32 9219 916 % U1
Sandy ' ' !
TRC Durasolar P+ 4 920 % 913 % U1
Sandy ' '

Extra clear, both sides structured tempered patterned glass.

Prism
Light Solar
Product Thickness  Transmittance Transmittance SPF
{mm) (DB5) Tpes (AM15)T,, Class
g’ | TRC Durasolar P+ 32 915 % 913 % U3
il Prism ' - '
! “““ ""“\'Iiw"IIJ{‘ i ) it
i TRG Dyrasotar £+ 4 92,0 % 91,5 % u2
L Prism

* Both types are available with seamed or grinded edge upon customer request.
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s @Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi  — GENSED

Sisecam Solar Glass : Customers

\ﬁ”

Cent

e Pevaf t:sa (ES)

* Topsun (KOR)
sAmbrasol

" * : e 4
r i .
viud] » Chromagen (IL) . HF-P(,\II?}

e G T Jr,':l."J irs munalizrs Al nggies =
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Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi ( GENSED

llginiz
Icin
Tesekkur
Ederim
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Some Examples of PV Appllcatlon 2-kWp to 50 kWp

== SO + AGID _33. Meslek Komitesi Aydinlatma Genisletilmis Sektor toplantisi i il. i . . . = 16.12. 2013
91



mailto:IIseneroktik@gmail.com
mailto:info@gensed.org
http://www.gensed.org/

ll Small Sacle PVPS in Turkey

GURSU Municipality 96 kWp
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. , SmaII Sacle PVPS in Turkey
Giirsu Belediyesi gainn LK% "W Gazi Teknopark GES
LRy 263 kWp

Prokon - Ankara

495,88kWp SG Weber - Adana

92kWp

m\nwmu ‘

| u"” il a
[ IH\ dy

Ml_l ™

Courtesy of Bilal Simsek , TEDAS General Directorate
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. e . . er . N .. Small Sacle PVPS in Turke
Glines Enerjisi Sanayicileri ve Endiistrisi Dernegi Y

Adana Cimento
500kWp

Ner Enerji -Denizli
560kWp

Courtesy of Bilal Simsek , TEDAS General Directorate
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MEDAS GES - Konya

.. .o . . . e . Small Sacle PVPS in Turke
Giines Enerjisi Sanayicileri ve Endustrisi Dernegi

Reysas Lojistik -izmir

Otopark and Roof
8 420 kWp

Courtesy of Bilal Simsek , TEDAS General Directorate
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Small Sacle PVPS in Turkey

Giines Enerjisi Sanayicileri ve Enduistrisi Dernegi

PV Applications in Telecomunications

T T |

M

Fa 4

- g — f ; N e ¢
e S S e s ] 2 NSRS N U ke il - o S5
Denizli f MuglaYolu 7,2 kW Girali Yol 9,8 kw Finike / Kapicayr 1,05 kW
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