Haluk Ozgun, Solar Account Manager, 28.11.2012

Solar Sistem Cozumleri
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Solar PV Temel Egitimi

- Dlnyada ve Turkiye'de Fotovoltaik Sistemler

- Sebeke Altyapisi

- Solar Inverter Ozellikleri

= Solar Inverter Cesitleri

= Veri Toplama ve Analiz

- Sebeke Baglantili Sistemler

- Merkezi Inverter Paket Sistem Coztmleri
(Lisansli ve Lisanssiz Sistemlere Yonelik)

- PVSize Kullanimi

- Referanslar
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Dlunyada Fotovoltaik Sistemler
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Turkiyede Fotovoltaik Sistemler

Photovoltaic Solar Electricity Potential in European Countries

5 ﬁ:}\j D Eurlisy Eﬁﬁmﬁehﬁ;ﬁa
)l e | v/ Toplamda 3-5 MWp kurulu

guc oldugu tahmin edilmektedir.
v'Kurulumlarin ¢ok biytk bir kismi
sebekeden ayrik sistemler.
v'Lisansli ve Lisanssiz Kurulumlar
v'500 kW alti Lisanssiz Sistemler

v'Lisansli sistemler icin 6 Ay 6lcim

gerekmekte.

Yearly sum of global irr on op 1y south-o Glokal imadiation [KWhm
photovoltale modules <600 £00 1000 1200 1400 1600 1800 2000 2200=

Yearly sum of solar electricity generated by 1 kWp system with optimally-inclined -g50  gog 750 900 1050 1200 1350 1500 1650-
modules and performance ratio 0.75 Solar electricty [HAhEWp]
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Solar PV Temel Egitimi
Sebeke Altyapisi

Extra H'gh Volugo = 200 MW Hydro-Electric Plant
265 to 275 kV
(mostly AC, some
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Solar PV Temel Egitimi

Enerji santrali Trifaze elektrik ~ FV
jeneratori sebekesi tesisleri

2 3 v P>5kW 'de

L1 = trifaze eviricili
" )| E FV jenerator
L2
e 5]

3
v P<5kW 'de

tek fazh eviricili
o~ FV jenerator

0
N Tuketici
Uretim ve tiiketim dengede olacak sekilde elektrik sebekesi belirli
sinirlar icerisinde tutulur. Fotovoltaik santraller destekleyici enerji

tretim sistemleridir. Bu nedenle sebeke oldugu slrece
calismasini surdurebilir.

Kaynak: DGS
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Solar PV Temel Egitimi

DC Akim
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Solar PV Temel Egitimi
Solar Inverter Ozellikleri

Kisa devre akimi ve acik devre gerilimi
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Solar PV Temel Egitimi

Solar Inverterler asaqgidaki kriterleri yerine getirmelidir;

- Fotovoltaik panellerde Uretilen DC akimin sebeke parametrelerine uygun olarak
AC akima donustirmek. (Frekans: 50 Hz - Voltaj : 230, 380, 33 kV)

= Solar inverterin MPP calisma araligi olusturulan FV panel dizileri ile uyumlu
olmali. (MPP kontrol)

= Solar inverterin calisma durumu ve Uretilen enerji degerleri izlenebilmelidir. (6rn.
gOsterge, veri kaydi, veri aktarimi ile)

- DA ve AC koruma devresi (6rn. hatali kutuplu baglanti engeli, asiri akim ve asiri
yuk korumasi, otoproduktor tesisleri icin VDEW yonetmeligi istemlerine uygun
denetleme ve koruma tertibatlarr)

- Sebeke denetimi, gerekirse sebeke yonetimi.

ABB
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Solar PV Temel Egitimi

Prensip:

CMEES |
X

Akim ve Gerilim Karakteristikleri:
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Kaynak: DGS

© ABB Group
December 2, 2012 | Slide 10

Sebeke Etkilesimli

Sebeke gecis geriliminin
sifirlandigi an tespit
edilerek guc elektronigi
ekipmanlari agma
kapama islemini
gerceklestirir.

= Sonucta 50 Hz
frekansinda anahtarlama
yapilarak kare dalga
olusturulur.

- Enerji kalitesi yontnden
glnumuz sebekesine
uygun degildir.



Solar PV Temel Egitimi

Prensip:

Karakteristik:

Upc L

Kaynak: DGS
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-MOSFET,JFET,GTO,IGBT

«10 — 100 kHZ yuksek
frekansl anahtarlama islemi

yapilir.

Filtreler ile sebeke ile
uyumluluk saglanir.

-Darbe modulasyonu
nedeniyle yuksek frekansli
girisimler (parazitler)
olustugu icin
elektromanyetik uyumluluga
dikkat edilmelidir.



Solar PV Temel Egitimi

Eviriciler
transformatorli | transformatorsiiz
diisiik frekansh yuksek frekansh
transformatorlu transformataorli

Kaynak: DGS
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Solar PV Temel Egitimi

Prensip:
\ -
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Kaynak: DGS

Trafolu inverterler sebeke frekansi olan 50 Hz de calismaktadirlar.
DC devresi ile AC akim devresi birbirlerinden ayriimis olur.

(Galvanik izolasyon) —
gé‘?:gr%l?cerngZOlz\Slide 13 'k I.I'



Solar PV Temel Egitimi

Prensip:

+
L1
)

Unc ——  |100kHz AU Uy

Kopru n
= N
2 g
P
Kaynak: DGS

Guc elektronigi devresi yuksek frekanslh calisabilir ve yiksek frekans trafosu ile DC devre AC devreden
ayrilmig olur. Trafo cikisina 50 Hz ko6prisu yapilarak sebeke baglantisi yapilmig olur. (Galvanik izolasyon)
HF trafolar kiigik ebatlari, agirliklari ve Uretim maliyetleri ile 6ne ¢ikmaktadir.
i
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Solar PV Temel Egitimi
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Kaynak: DGS

Yuksek verimlidirler
Hafiftirler
Yuksek DC girig voltajina uygundurlar
Buna karsin ince film paneller ile uyumluluklari arastiriimahdir.

Yalitim direnci konusunda daha hassatirlar
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Solar PV Temel Egitimi

"Ngy — DONUStUrme verimi
“Nmpp-v — MPP izleme verimi

= 1, — Inverter verimi
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Solar PV Temel Egitimi
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Solar PV Temel Egitimi
Veri Toplama ve Analiz

Inverters

Central inverters,

devices
PWS300 NETA-O1
PvSa00 SREA-50
MWS

Remote monitoring

Users

Public
ABB remote monitoring portal

Investors and owners

Site management
Service

Service opportunities
Somt H;-i ::J e Bl
E i e l-EA by
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Solar PV Temel Egitimi
Veri Toplama ve Analiz
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Solar PV Temel Egitimi
Sebeke Baglantil Sistemler

Evsel Kullanim

Endustriyel Tesisler
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Solar PV Temel Egitimi

Lisanssiz Elektrik Uretimine dair Yol Haritasi 22 Haziran 2012

ikrokojenerasyo Kojenerasyon
tesisi Tesisi

Yenilenebilir enerji
kaynadina dayall
elektrik Gretim tesisi

frulu glict OB g i .
Lisans alma ) rulu glicl 50 £ ; ( Lisans alma )
k\\Ve veya altinda HAYIR zorunlulugu var HAYIR Ihtlyamm kargilamak HAYIR zorunlulugu var

Lisans alma ve
sirket kurma
zorunlulugdu yok

EVET:

Birlestirme

»

| Tiketim
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Solar PV Temel Egitimi

Il Ozel [daresine
Basgvuru

|1—Hidroalektn‘k dretim tesisiJ—Hidroelektrik harici Uretim tesisleri

(Bagvuru ReddDQ—OIumsuz

— e Olumil =— =l — Olumiy — 1

Olumsuz

DS Bélge
Mudruga
Garisi

Ozel idaresi O
Incelemesi

Dagitim Sirketine —
Basvuru

|

I

I TEIAS Trafo
(Baﬁuuru ReddD | Kapgsnesi

: Alinmasi

I

-

Dagtim $|rket| agltlm Sirket

Olumsuz Olumsuz

Su Kullanim Hakki

Olumlu- —»§  Izin Belgesi & —Olumiu
Alinmasi
(30 gin igerisinde)
I
Olumiu Olumlu
A 4 |
Baglant ve Sistemn Belge edinilerek Baglants I
Kullamm Anlasmasi ¢ Dagitim Sirketine < Anlagmasi Cagri |
yapilmasi basvuru yapilmasi M ] — — — —
PR ektubu
(180 gln igerisinde) (30 giin igerisinde)

I

Tesisin kurulmasi

(Tesis tipi ve baglant|
seviyesine gore 1-3 yil

Bakanlik gecici |

Tesisin devreye

kabull

igerisinde)
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Solar PV Temel Egitimi

Lisansiz Elektrik Uretimi

1) Bu Yoénetmelik, yenilenebilir enerji kaynaklarina dayall kurulu gicu azami
200kW Uretim tesisi ve/veya mikro kojenerasyon tesisi kuran gercek ve tlizel
kisilerin lisans alma ve sirket kurma yukumluliginden muaf tutulmasi ve bu
kapsamdaki tesislerin denetimi ile Uretilen ihtiyac fazlasi elektrik enerjisinin
sisteme verilmesi halinde uygulanacak usul ve esaslari kapsar.

2) Uretim tesisi yalnizca dagitim sistemine baglantisi yapilmali ve ayni dagitim
bolgesi icinde olmasi gerekiyor (Uretim ve tuketim tesisi ayni veya ayri yerde
olabilir ancak ayni dagitim bdlgesi icinde olmalidir).

3)Her bir tiketim noktasi icin bir mikrokojenerayon (<50 kW) veya toplam 500
KW’'I asmamak tzere YEK tesisi kurabilir.

4)Kurulu gucu 5 kW'a esit veya daha dlstk olan Uretim tesisi sebekeye AG
seviyesinden tek fazl olarak baglanabilir. Kurulu gict 5 kW'in tzerindeki tretim
tesisleri ise sebekeye ancak lic fazl olarak baglanir.

ge'?:gr?’leer?g,pZOlZ | Slide 23 'k “..



Solar PV Temel Egitimi

© ABB Grou

Lisansiz Elektrik Uretimi

5)Bu Yoénetmeligin uygulanmasi amaciyla, Uretim ve tiketim tesislerinin ayni
yerde bulunmasi halinde, baglanti anlasmasinda belirlenen yere ilgili mevzuatta
dengeleme ve uzlastirma sisteminin gerektirdigi haberlesmeyi saglayabilecek
cift yonli olcum yapabilen saatlik sayac takilir.

6)Her fatura déneminde sisteme verilen net elektrik enerjisi ihtivac fazlasi
elektrik enerjisi olarak perakende satis lisansi sahibi dagitim sirketi tarafindan
YEK Kanununa ekli | sayili Cetvelde kaynak bazinda belirlenen fiyattan satin

alinir. Bu fiyatlar ilgili Uretim tesisinin sisteme enerji vermeye basladigi tarihten
itibaren on yil siireyle uygulanir.

7)AG seviyesinden baglantilarda mevcut dagitim trafosunun %30’u kadar
baglantiya izin verilmistir.

8)500 kW alti lisanssiz elektrik Uretimiicin 6n basvurular dagitim sirketine
gerceklestirilir. Dagitim sirketleri basvurulari aylik bazda kabul eder.

9)Dagitim Sirketinden olumlu baglanti gértsa alan yatirimcilar gerekli evrak ve
proje dosyalari ile TEDAS onayina sunar.

P
December 2, 2012 | Slide 24
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Solar PV Temel Egitimi

© ABB Group
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I Savih Cetvel

(29/12/2010 tarihli ve 6094 savih Kanunun hiikmiidiir.)

Yenilenebilir Enerji Kaynagma Dayali Uygulanacak Fivatlar
Uretim Tesis Tip1 (ABD Dolart centkWh)
a. Hidroelektrik tiretum tesisi 1.3
b. Riizgar enerjismne dayali iretim tesisi 73
c. Jeotermal enerjisine dayali firetim tesisi 10,5
d. Bryokiitleye dayali Giretum tesis1 (¢Op gazi 133
dalul) >
e. Giines enersine dayali Gretim tesisi 133
IT Savih Cetvel
(29/12/2010 tarihli ve 6094 sayvih Kanunun hiikaniidiir.)
Yerh Katk: Ilaves:
Tesis Tip1 Yurt Iginde Gergeklesen Imalat (ABD Dolar
cent/kWh)
1- PV panel entegrasyonu ve giines 0.8
vapisal mekamg1 imalat
i e P m— 13
glines
enerjisine 3- PV modiiliinii olusturan hiicreler 3.5
s ekl [ 0.6
tesist
5- PV modiilii Gizerine gines 15mmt 0.5
odaklayan malzeme




Solar PV Temel Egitimi

> Kullanim alanlari catilar, bos veya atil arazilerdir.

> Mutlak tarim arazileri, 6zel Grtn arazileri, dikili tarim arazileri, sulu tarim
arazileri, cevre arazilerde tarimsal kullanim butinltigunt bozan alanlarda
Fotovoltaik sistemler kurulamaz.

> Avantajlarr:

- Elektrik Gretildigi yerde tuketilmektedir.

- Sebeke iletim kayiplari ve ytklenmesi azaltiimis olur.

- Farkli dlceklerde kurulum esnekligi vardir.

- Ada sistemlere gore yuksek verimlidirler.

- Ekonomik yonden ada sistemlere gére daha uygundur.

© ABB Group
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Solar PV Temel Egitimi

PVS300 String Inverter

Alcak Gerilim Sebekesi 230 V veya 380 V

PVS300
Inverter

Aibip



Solar PV Temel Egitimi
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Solar PV Temel Egitimi

PV Panel

Kristal Panel Olamali

Mono veya Poly

© ABB Group
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String Inverter

o
—

AC koruma

”

DC korumall

A

" |

> Kullanilabilecek Modeller;
3.3kW - 4kwW - 4.6 kW
Tek fazdan max baglanti kosulu.
> Gerikalan 6 ve 8 kW modeller
3 fazli olarak baglanacaktir.
Yani min 3x6 = 18 kW
3x8 = 24 kW

e
|il

>

e
f?“

ABB AC koruma

urdnleri

KWhH 4 * t kWh e
—>
—> <« B
Sayac E
» Tek yonli saya¢ olamasina karsin cift yonli sayac K
konusu Turkiyede hentiz ¢goziime ulagsmamigtir.
> ABB izleme sistemi ve Web tabanl veri takibi E

Aibip



Solar PV Temel Egitimi

Type code PVS300-TL-3300W-2| PVYS300-TL-4000W-2 | PVS300-TL-4600W-2| PVS300-TL-6000W-2| PVS300-TL-8000W-2
3.3 kW 4.0 kW 4.6 KW 6.0 kW 8.0 kW

Input (DC)
Nominal PV-power (Pp,)

Number of DC inputs (parallel) 4, with MC4 quick connectors
Output (AC)
Nominal AC output power (P.J) : 3300W : 4000 W ' 4600 W : 6000 W : 8000 W

Night consumption (P =1 W

Aibip
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Solar PV Temel Egitimi
Sebeke Baglantili Sistemler - OG

o PV generator
e Switchboards on DC side

@ DC/AC static converter (inverter)

o Switchboard on AC side —— DC connections
© Distributor network —— AC connections

—

PVS800 Merkezi

Inverter

Wl ™=

© ABB Group
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Solar PV Temel Egitimi
Sebeke Baglantili Sistemler - OG

~ e
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Solar PV Temel Egitimi
Sebeke Baglantili Sistemler — OG

PV Panel DC Baglanti Merkezi invertdr ve DC&AC
Kutulari koruma S
EEE ' =
B AE %
E
i i R ’
E
> Kristal ve ince Film; » DC baglanti kutulari ile > Modeller;100 kW, 250 kW, 500, 630 kW > ABB Trafo
Mono, Poly ve ince korumanin saglanmasi > ABB AC koruma Urtnleri > ABB Kesici ve Salt

Film Paneller > ABB izleme sistemi ve Web tabanli veri takibi elemanlarn

© ABB Group
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Solar PV Temel Egitimi

250 kKW, Junction box Central inverter Central inverter Junction box 250 kW,
solar array with monitoring with monitoring solar array

Medium voltage
transformers

Local PG

|
1 |
’ |
I | : =
| Field bus
I i j[e=——— F .
Modbus 1| I | Adapter module —
| | —
g N
I 5 Internet i .
| |
| | Remote PG
‘ |
250 kW, Junction box Central inverter Central inverter Junction box 250 kW,
solar array with monitoring with monitoring solar array

Aibip
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Solar PV Temel

Egitimi

Type designation PVSB00 PVSB800 PVS800 PVS800 PVS800
-57-0100kW-A -57-0250kW-A -57-0315kW-B -57-0500kW-A -57-0630kW-B
100 kW 250 kw 315 kw 500 kW 630 kw

Input (DC)

Maximum input power (Poy e " : : 796 kW,
i o e T iy T e e Ry N
Maxrrnun*DCvoitagerUD:r,a,} 1CIG'OU ...............................
Maximum DG curtent (e p) 1245A  (600A . IB15A . 1M5A L 12A0A .

Violtage ripple < 3%

Number of protected DC inputs (parallel)
Output (AC)
Nominal AC output power (P.: »)

14,8,12 [+/)

| 630 kW 2

Output frequency
Harmonic distortion, current ®

Distribution network type © ‘TN and IT
Efficiency
Maximum ™

i TN and IT

i TN and IT i TN and IT i TN and IT

:08.0% +08.6% 108.6% +08.6%

i 07.6%

Euro-sta 7 1 08.3% :08.2%
Power consumption

_Own consumptioninoperation ~~~ J<350W = i<350W = <3BO0W  i<BSOW  i<BSOW |

i 08.4%

Standby operation consumption .60 W B0W 70w TOW
Extarnal auxiliary voliage ® 2300V, ED Hz
Dimensions and weight

Width/Height/Depth, mm (W/H/D) : 1030/2130/646 :1830/2130/646 ® :1830/2130/646 ® :2630/2130/646 2 | 2630/2130/646 @

Weight appr. @

1230V, 50 Hz 1230V, 50 Hz (230, 50 Hz (2300, 50 Hz

© ABB Group
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Solar PV Temel Egitimi

Junction boxes with
string monitoring
24 x 8 = 192 modules, 192 x 245 Wp = 47,04 KWp

Solar Array 1.1 PVS800-57-0500kW-A (1000 Vdc)
i
——|mopaus: —
#55'?. Nasowe || 7T *\EE_
| REp—
Solar Array 1.2 E *@_
’ -
N
e N rome
— |mopsus *@_ 3™ — f”(glaséf?;r;ﬂce)'
STR |
= %%tM_OE ‘}_ | 230Wsc.. _"'@ I
T || - R
-~
ETHERNET/
MODBUS CONV
(NETA)
—{uopBUS.
+r333| NS -4
Solar Array 1.12 Ié"
Ethernet
switch
zsl?p\;;c Modbus = Remote monitoring
. . portal
Totally per 500 kW inverter:
24 x 96 = 2304 modules -
2304 x 245 Wp = 564,48 kWp

From other 500 kW inverters
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Solar PV Temel Egitimi

Ozel Solar Inverter

Trafo
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Karakteristikler - Sira 50

Country of origin { Mense )

Rated power { Anma Giici ) [k\WA]
Insulation Liguid { Yag )

Primary voltage { YG Anma Gerilimi ) v

Primary tappings [ Gerilim Ayan [ Y'G

Tarafinda }) (OFFLOAD)

Secondary voltage at no load { AG Anma v
Gerilimi )

Primary insulation level { ¥G Darbe Deney

Gerilimi 1.2¢30mic.zn./5ebeke Frekans kW]
Deney Gerlimi }

Secondary insulation level { AG Darbe

Censy Gerilimi 1.2/50mic.sn_fSebeke kW]
Frekans Deney Gerilimi )

Frequency { Frekans ) [Hz]
Mumber of phases [ Faz Shays )

Vector group (Baglanti Grukbu )

Ambient temperature [ Ortam Sicakhidl )

max./monthly/annual average { £
Maks fayhik™ ik Ortalama )
Max. average temperature rise | Yad/Sarg [CiC]

Sicakhik Artign ) (QilAWinding)
Surface treatment [ Boya Rengi )
Alttude {a.sl) { Maksimum Yikseklik ) [m]

Turkey
500
Mineral Cil
31500

+3 -2 x 4.T6%

300

LI 170 f AC Y0 f Um 36

LI-fAC3/Um11

a0
3

Dyn11
507301720

50155

Painted, RAL 733
<1000

Location { Tipi ) Kapal/Acik
Performance values ( Performans Degerleri )

Standards { Standard ve Toleranslar ) IEC 60076
Impedance { Kisa Devre Gerilimi | [%%] | 4.5{+-10%)
Mo load losses | Bogta Caligma Kayh ) W] | BIO(+15%)
I:Cna;d losses at 75 °C ( Kiza Dewre Kaybi 75 [W] | 4600(+15%)
Preliminary dimensions and weight | Yaklagik Boyutlar ve Afnrhiklar )
Length { Uzunuk ) [mm] | 1500

Width { Geniglik | [mm] | 1100
Height | Yiikssklik § [P | 1850

Total weight { Toplam AgGirik ) [kg] | 2523

Aibip
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SafeRing type CCV 36kV 630A (16KA)

SafeRing36 CCV is a Ring Main Unit consisting of a single sealed tank with 2 cable switches and
earthing switches with making performance and 1 circuit breaker T-off with self powered overcurrent

relay and ring core CTs.

STANDARDS AND MECHANICAL DATA

Metal Enclosed switchgear:
General Purpose switches:
Disconnectors and Earthing switches:
Switch Fuse Combination:
Common clauses:
Pressure of SFE gas:
Cable bushings outside cone:
Temperature class:
Degree of protection:

- SFE tank:

- Fusecanisters:

- Front cover:

- Cable cover:
Bushars:
Earth bar (external):
Thickness of Stainless Steel Tank:
Colours:
- Front cover:
- Side and cable cover:

ELECTRICAL DATA — 36 kV (6304)
Nominal voltage: 33 kV

Rated frequency: 50 Hz
Rated current for busbars: 630 A

Rated current for cable switch disconnector : 630 A

IEC 62271-200

IEC 602651

IEC 62271-102

IEC 62271-105

IEC 606594

1.4 barat20°C

CENELEC EN 50181 interface C
-25°C - +40 °C indoor

IP 67

IP &7

IP2X

IP 3X

306 mm2 Cu

120 mm2 Cu - Bolt dimension: M10
2.0 mm

RAL 7035
RAL 7035

Short time withstand current (3 sec) cable switch disconnector - 16 kArms

Rated current for transformer T-off : 200 / 630 A

Short time withstand current (3 sec) V-module vacuum circuit breaker: 16kAms

Impulse withstand voltage

- To earth and between phases: 170 kV
Insulation level:

- Power frequency 1 min: 70 kV

Aibip
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Solar PV Temel Egitimi

Fe

N

=z PVSize

File  Actions Help

Step 1: Plant setup

@ P nominal §<Wp)

71 Mumber of modules

Step 2: Site temperature range
T ambiert min (T} 10

T ambient manc (T) 40

Results

Mumber of modules per string

Mumber of parallel strings

PV Amay Uoc min (V) Teell = 747C
PV Amay Uoc maoe (V) Teell = -10°C
PV Amay Impp max (A) at STC

PV Amay Impp max (A) Teell = 74°C
G = 1200 W/m2

PV Amay Umpp min (V) at STC
PV Amay Umpp min (V) Tcell = 74°C

PV Amray Umpp min (W} Tcell = 60°C
G =600 W/m2

PV power Pdc on each inverter (W)
Inverter power ratio Pdc/FPac (%)
Mumber of inverters

Total number of modules

Total nominal PV power lKWp)

Suggested setups

| naax string

© ABB Group
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Step 3 PV module

Manufacturer | v|
Module [ - l
jTéd'.moll.ogy ;

 Number of cells

Power (W)

-_Short-dr_g:u'rt cument lsc (A} i
ngen-cirmit voltage Uoc (V)
_ MPP cumrent I|_'|1_|::-p {A)

MPF voltage Umpp (V) |
Temperature coeff. of Uoc (V/°C)

Custom setup

Min string

==

Step 4 Inverter

Inverter I

| Max recommended DC power.ﬂ;:"u'-l.l'}

‘MaxDCcument (8) |
Max DC voltage (V)

Mln MP-I.:-\rntt-age {VJ

ME;}( M.F'.I.:‘ \rolt;‘:lge {‘u’}
MNominal AC power {}cW]

. Nominal AC cumert {.ﬂl}

| Nominal AC voltage M

| Inverter po.\.\;ér.c.:..o_nsurnpﬁpr} {k‘ﬂ_i'}

Step 5 Calculate

AL B D
AW

Adim1 — Kurulu glc
Adim2 — Cevre sicakligi

Adim3 — Panel Ureticisi
ve urettigi panel

Adim4 — Inverter secimi

Adim5 — Hesaplama

Sonug- Custom Setup

Seride ve parallelede
bagli panel sayisi
belirlenir.



Solar Inverter Referanslari
Bulgaria, Popeda: 50,6 MWp PV plant

Customer:
Investor looking
for reliable
supplier with
local presence

© ABB Group
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= System description

- PV plant: 50,6 MWp

= Application: ground-mounted
power plant

= Grid connection: 110/20 kV grid

= Solar modules: ¢cSi

" EE HH’!

= Solution

= PVS800: 86 pcs 500 kW

= Locally manufactured 2 MW housings
with 2 x 1000 kVA transformers, 20 kV
swithcgear and 4 inverters

= 20/110KkV step-up substation and
rehabilitation of surrounding 110kV grid

Aibip

= Service contract for maintenance

- Commissioning June 2012



Solar Inverter Referanslari
Bulgaria, Cherganovo: 29,3 MWp PV plant

AN,

7 |. system description

- PV plant: 29,3 MWp
= Application: ground mounted power plant
= Grid connection: 110 kV/20kV

= Solar modules: poly-csi

Customer: | = Solution

A investor for y '

Dlants looking fo . 52 pcs of PVS800-0500kW-A

reliable supplier )

with local = Locally manufactured 2 MW housings
presence with 2 x 1000 kVA transformers, 20 kV

swithcgear and 4 inverters

= 20/110KkV step-up substation and
rehabilitation of surrounding 110kV grid

= Service contract for maintenance

Aibip
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- Commissioning June 2012



Solar Inverter Referanslari
Finland, Pitajanmaki: 181 kWp PV plant

= System description
- PV plant: 181 kWp
= Application: factory flat roof

= Grid connection: LV grid,
400 V

= Solar modules: poly-cSi

Customer: : oun . -! = Solution

Property = e

management of - PVS800: 1 x 120 kW
ABB factory in

Helsinki

= PVS300: 7 pcs

- Commissioning: June 2010

Aibip
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Solar Inverter Referanslari
Italy: 96 kWp PV plant

= System description
- PV plant: 96 kWp

= Application: roof-top system on tilted
factory roof

= Grid connection: LV grid, 230/400 V

= Solar modules: poly-cSi

= Solution

« PVS300: 12 x 8 kW, with
power balancing (3 inverters)

Customer:
Office furniture
factory owner
wanting to
improve their
image and
taking
advantage of the
FIT

- Commissioning: January 2012

Aibip
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lletisim Bilgileri

Haluk Ozgtin — Solar Account Manager

Phone: +90 216 528 2275

Burcak Etkar — Izmir Region Sales Manager

Phone: +90 232 328 29 00
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