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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Icerik

* Sebeke Altyapisi

* Solar Inverter Ozellikleri

* Solar Inverter Cesitleri

« Trafolu ve Trafosuz Inverter Ayrimi

* Gunes Isinimi ve Enerji Kontrolu

* Veri Toplama ve Analiz

* Inverter Boyutlandirmasi

« Sebeke Baglantih Sistemler

* Fotovoltaik Sistemin Boyutlandinimasi
* Solar Inverter Boyutlandinimasi

* PVSize Kullanimi

* 500 kW’hk Merkezi Inverter ile Sistem Dizayni



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Sebeke Altyapis

Extra High Veltage
265 to 275 kV
[mostly AC, some HVDC)

Kaynak:Wikipedia
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//upload.wikimedia.org/wikipedia/commons/9/90/Electricity_Grid_Schematic_English.svg
//upload.wikimedia.org/wikipedia/commons/9/90/Electricity_Grid_Schematic_English.svg

Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri

Sebeke Altyapis
Enerji santrali Trifaze elektrik ~ FV
jeneratori sebekesi tesisleri
o o P>5kWp'de
L1 = trifaze eviricili
o —e e FV jenerator
L2
®
L3
P<5kWp'de
— tek fazh eviricili
~ FV jenerator
<
N Tuketici

Uretim ve tiiketim dengede olacak sekilde elektrik sebekesi belirli sinirlar icerisinde tutulur. Fotovoltaik santraller
destekleyici enerji Uretim sistemleridir. Bu nedenle sebeke oldugu sirece ¢alismasini stirdirebilir.

Kaynak: DGS
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Solar Inverter Ozellikleri
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri

Solar Inverter Ozellikleri
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Panellerin paralel baglantisi ile akim artar



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Solar Inverter Ozellikleri

Kisa devre akimi ve acgik devre gerilimi
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Solar Inverter Ozellikleri

Solar Inverterler asagidaki kriterleri yerine getirmelidir:

Fotovoltaik panellerde tiretilen 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 kontroli)

Solar inverterin ¢alisma durumu ve Uretilen enerji degerleri izlenebilmelidir. (6rn. gosterge, veri kaydi, veri
aktarimi ile)

DC ve AC koruma devresi (6rn. hatali kutuplu baglanti engeli, asiri akim ve asiri yliik korumasi, otoproduktor
tesisleri icin VDEW yonetmeligi istemlerine uygun denetleme ve koruma tertibatlari)

Sebeke denetimi, gerekirse sebeke yonetimi.




Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Solar Inverter Cesitleri

Eviriciler
i | l
transformatorli transformatorsiiz
3
distk frekansl yiksek frekansli
transformatorli transformatorlu
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Euro ve Kaliforniya Verim
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Gunes Isinimi ve Enerji Kontrolu
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Veri Toplama ve Analiz

Plant ERoof
Status | Info nverters | | Reports | | P mance || Forecast | Strings | | /
Site/project name: ASB Ercof Pilajanmaks
location  Helainks, Valimo
coordinales G0N, 23.14E
altitude  50m
plant timezone  Eurcpe/Helsnki
PV array power: 181 ko
instalizfon type  Fixed, roof mounted
L RLD P R Lk Plant PowerTower
array it 30 degrees
array oriantation <25 degrear - Info verier Heport L, 1
Inverter power: 162 kW Site!project name: Power Towear
PVSS00 120kW 1p localion  Baden
BVSH0 RS, cooranatss 47 430M.5.303E
General system info: Stituce 385 m
grd connaction LV grd plant timezore  EuropeZurich
string montoring  Forcentrali | py array power: 131w
weather measurements  Sclar inadiz installation type  Foied, roof mounted
additional measurements  No solar module 35 While 245 Mono-crysialine
Other information: amay it 25 degrees
plant comissioned  20.6.2010 array orientalion 150 degrees
measured since 9.7.2010 Inverter power: =
CO2 coeficient 0 0011 tons PVSEDD  MA
PVS300 15 pcs PVS300-TL-8300-2
General system info:
grd connection 400V, S0Hz
string monitoring  N/A
weather measurements  NA
addibonal measuraments WA
Other information:
plart comissioned 20 3 2012
measurad eince 2442012
CO2 coeflicient 00011 tansAWh
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Veri Toplama ve Analiz
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Inverter Boyutlandirmasi
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Sebeke Baglantih Sistemler

Santraller

Lisanli
+

Lisanssiz
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Sebeke Baglantih Sistemler

» Kullanim alanlari ¢atilar, bos veya atil arazilerdir.

» Mutlak tarim arazileri, 6zel Grin arazileri, dikili tarim arazileri, sulu tarim arazileri,
cevre arazilerde tarimsal kullanim bitunligina bozan alanlarda Fotovoltaik sistemler
kurulamaz.

» Avantajlari:

— Elektrik uretildigi yerde tuketilmektedir.

— Sebeke iletim kayiplari ve yuklenmesi azaltilmis olur.
— Farkl 6lceklerde kurulum esnekligi vardir.

— Ada sistemlere gore yliksek verimlidirler.

— Ekonomik yonden ada sistemlere gore daha uygundur.



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri

Sebeke Baglantih Sistemler - AG

Algak Gerilim $ebekesi 230 V veya 380 V

PVS300
Inverter

-

Sayaci

TRIO String Inverter

©ABB



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri

Dizi Inverterler

Technlcal data and types

Type code

TRIQ-20.0-TL-OUTD TRIO-27.6-TL-OUTD

Input side

Absolute maximum DG input voltage (Vemaass)

1000V

Start-up DG input voltage (Vaar)

860V {adi. 250...500 V)

Cperating DG input voltage range (Vaamin. ..V o)

0.7 % Vtarr.. 050 V

Rated DG input voltage (V) 620V

Rated DG input power (Pax) 20750 W 28600 W
Mumber of independent MPPT 2

Meaximum DC input power for each MPPT (Puermas) 12000 W 16000 W
DG input voltage range with parallel configuration of 440,800V 500..800 V

MPPT at P

DG power limitation with parallel configuration of MPPT

Linear derating from max to null [B00V<Vup=r<050V]

DC power limitation for each MPPT with independent
contiguration of MPPT at Par, max unbalance example

12000 W T480V=Vyurer=BONV] 16000W 500V ezt OOV]
the other channel: Pax-12000W the other channel: Pax-16000W

. : [350V=Vierr=BO0V] [400V=Wrer=B00V]
ms:rllum DC input current {laomed / Tor each MPET 50.0 A/ 25.0 A BA.0A/32.0A
Maximum input short circuit cumrent for each MEET. 00 A A0.0A

Mumber of DG inputs pairs for each MPPT

1{4in -52¥ and -52F Versiona) 1 (5 in -52X and -52F Versions)

DC connection type

Tool Free PV connector WM / MC4 (Screw terminal block on standard and -52 versions)

Input protection

© ABB Group
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Reverse polarity protection

Inverter protection only, from limited current source, for standard and -52 versions, and for
sed versions when max 2 stringa are connect
2

Input over voltage protection for each MPPT - varistor

Input over voltage protection for each MPPT - plug in

modular surge arrester {-S2¥ version) 3 (Class Il
Photovoltaic array isclation control According to local standard
DG switch rating for each MPPT [version with DG awitch) A0 A7 1000V

Fuse rating {versiona with fuses ) 15 A/F1000V

Output side

AC grid connection type

Three phase 3W or 4W4+PE

Rated AC power (Par @coad=1} 20000 W 27e00 W
Maximum AC output power (Pama @cosg=1) 22000 W& 30000 W=
Maximum apparent power [Soa) 22200 VA 20000 VA
Rated AC gnd voltage (V) 400V

AG voltags range 320..480 V™

Meaximum AG output current {laxma) 33.0 A 45.0 A
Contributory fault current A0 A 46,0 A
Rated output frequency (f) 50 Hz / 60 He




Gunes Elektrik Santralleri ve Kurulum Detaylan, Urijn Tercihleri

Dizi Inverterler

Type code TRIO-50.0-TL-OUTD
Input side
Absolute maximum DC input voitage (Vea S 1000V
input voltage (Vi) 360...500 V (Default 420 V)
Operating DC input voltage range (Vaomn. .. Vaoma) 0,7xVzy: ...950 V (min 300 V)
ut voltage (Vaz) 610 vdc
Rated DC input power (Pas) 51200 W
dependent MPPT ) 1
MPPT input DC voltage range (Vurrime ... Viesrima) at "480-800 Vdc
input current (lsoma) ‘ ‘ 110 A
put short circuit current 160 A

Number of DC inputs pairs 120r 18 X version) / 12 (-SY varsion)

"BV quick fit connector Bon -8X and -SY version /

DC connection type Screw terminal block on Standard and -S version

Input protection

. Revarse polarity protection Yas, from limited current source

Input over voitage protection for sach MPPT -varistor Yos, 2

: Type 2; -SY: Type 142

array isolation control ing to local standard

: ting for each MPPT (version with D: 200 A/1000V
Fuse rating (version with fuses) 15 A/ 1000V
it L Output side
_AC gnd connection typa Threo-phase (3W:PE or 4W+PE)
ABS Rated AC power (Px @cosg=1 ) 50000 W
output power (Pxma @cos¢=1) 50000 W
Maximum apparent power (Sma) 50000 VA
rid voltage V=) )
ange 320..480V "
Maximum AC output curment (lxms) TTA
bl fault current 92 A
. e Rated output frequency (i) 50 Hz /60 Hz
ency range (fow...mw) v D D3 HE / BT 63 H2 7
L e - Nominal power factor and adjustable range > 0.995; 0...1 inductive/capacitive with maximum Smx
hammonic distortion . <3%
AC connection type Screw terminal block, cable gland PG42
Output protection
i ing protection ding to local standard
ernal AC overcurrent protection 100 A
oltage protection - varistor ) Yos, 4
Qutput overvoltage protection - plug in modular surge arrestar (-SX version) 4, Type 2
Operating performance
. Maximum efficiency (nmax) s Y- To T
Weighted efficiancy (EURO/CEC) 98.0% / -
Communication
ARemote monitoring VSN300 Wifi Logger Card (opt.), VSNT00 Data Logger (opt.}
VEN300 Wifi Logger Card (opt.)
Communication interface 2 (RS485)
©ABB
| © ABB Group
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri

Sebeke Baglantih Sistemler - OG

© PV generator
e Switchboards on DC side

e DC/AC static converter (inverter)

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

PVS800 Merkezi
Inverter

©ABB
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Merkezi Inverterler

Type designation -0100kW-A -0250kW-A -0315kW-B -0500kW-A -0630kW-B | -0875kW-B i -1000kW-C
PVS800-57 100 kW 250 kW 315 kW 500 kW 630 kKW 875 kW {1000 kw
Input (DC) : :
Maximum |nput power |PW E,J n
"DG voltage range, mpp (UDC mpp)

378 KWp :  B00KkWp i 756kWp | 1050kWp 1200 kWp
52510825V | 45010825V . 52510825V | 62510825V : 60010850V
“Maximum DG VOHagE (Uyes ) 4000V 4000V i 4000V 4100V 4100V
“Maximum DC current (/,,, B15A C1145A 1230A ATI0A CA7T10A
‘Number of protected DC inputs 1 (+/-) /42) | 2,4,8(+/-) : 2,48/ : 4812@A) | 4,8 12(+/1) | 8 12,16 (+/) | 8,12, 16 (+/7)

Output (AC) 5 5
Nominal power (Pyyug) @ 100 kKW
1

120 kWp.

. 300 kWp
4:;0 m 825 v ;

45010825V |

875 kW . 1000 kW

1030 kW 1200 kW
830 kW 950 kW
144“ 144QA
330\/ . 4oov

500 kW . B30KW

SOOKW 700 kW
475 kW 600 kW
%DA 1040A'""'"""'””"
. 300V 350v

250KW ;o
_250kw ¢
240 kW :

315 kW

345kW
300 kW
Q2OA
. 350v

Power at cose = 0.95
e S 480 A
Nominal outpt voltage (Uyw) 3 800V 300V o o | o

Qutput Trequency ; 50,#'60 Hz ; :30/60 Hz ; 50,#60 Hz : :)O/BO Hz ; 50/60 Hz ; JO/BO Hz ; ::O/BO Hz
‘Hamonic distortion, current® | <3% . <8% . <3% i <8% - <3% i 0 <8% - 0<3%

Distribution network type 7 . TNandIT : TNandT : TNandT @ TNandIT :  TNandT © TNandIT : TNandIT

Efficiency

Maximum # . 98.0% i 98.0% . 98.6% 98.6% . 98.6% . 98.7% 98.8%
‘Euro-eta® . 9r5% :  976% @  98.3%  :  982%  98.4% .  985% .  98.6%

Power consumption : :
_Own consumption in operation © 30w . 30w . 8fow i B20W  : 520w : 630w i 630W

230 V, 50 Hz

230V, 50 Hz

_External auxiliary voltage ® 230 V, 50 Hz

Dimensions and weight 5 !
Width/Height/Depth, mm (W/H/D) . 1030/2130/646 = 1830/2130/646 | 1830/2130/646 : 2630/2130/646 : 2630/2130/646 §___3630/2130;646 3630/2130/646
Weight appr. 550 1100 1100 1800 1800 2600 2600

A DD
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Degisik Solar Inverterler
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>
by b > o |
SO I b 1D 1D 1B 161D II>||Z|
y3u ) b b3 b3 ham b b))
SO I b 11116 1D ||>|@
3 > > D 3 D D S
String Inverter
PV-Generator
= AEAEAEAEAEAEAE DD DN DEDEDEDE D
e (i i T [ T T e DN DEDEDE DD
DD D D 1D D 1D 1D 1D 1D ]
> 1> 1> 1D II>'ID > 1> 1B 1D 1
Panel Ustl — Mikro Inverter Merkezi Inverter
A IR IR
© ABB Group MmRpD

January 16, 2017 | Slide 22



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Fotovoltaik Sistemin Boyutlandinlimasi

Sebeke baglantili bir PV sistem buyuk olciide asagidaki faktorler tarafindan belirlenir:

Yatirim maliyeti
Kurulumun yapilacagi toplam alan

Kendi tuketimlerini karsilamak icin tretilecek kWh degeri



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Fotovoltaik Sistemin Boyutlandinlimasi

1. Yatirnm tutarina bagh olarak boyutlandirma

= Fotovoltaik bir sistemin anahtar teslim yatirim maliyeti ve Tlrkiye’de Lisansli veya Lisanssiz olarak
kurulum sonucunda satilabilecek veya tasarruf edilecek enerjiden geri donis maliyeti hesaplanarak
yatirim yapilmaktadir.

© ABB Group
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Fotovoltaik Sistemin Boyutlandinlimasi

2. Kurulumun yapilacagi yuzey alanina bagli olarak boyutlandirma

Egimli Catilar

Kristal Panel
9 m?/kWp

Not: Panel verimlerine gore degismektedir. Kristal %14 olarak alinmistir.

©ABB
| © ABB Group
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri

Fotovoltaik Sistemin Boyutlandinlimasi
2. Kurulumun yapilacagi yiizey alanina bagli olarak boyutlandirma

Duz Catilar

(yaklasik 30° egim acili bir kurulum igin)

Kristal Panel
yaklasik 18 m? / kWp

Not: Panel verimlerine gore degismektedir. Kristal %14

© ABB Group
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Fotovoltaik Sistemin Boyutlandinimasi

2. Kurulumun yapilacag yiizey alanina bagh olarak boyutlandirma

Acik Arazi

(yaklasik 30° egim acili bir kurulum igin)

Kristal Panel
yaklasik 18 m? / kWp

Not: Panel verimlerine gore degismektedir. Kristal %14 olarak alinmistir.

©ABB
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Fotovoltaik Sistemin Boyutlandinlimasi

3. Kendi tiiketimlerini karsilamak igin liretilecek kWh’in hesaplanmasi

—Bir musteri yillik olarak sebekeden yaklasik 16.800 kWh eneriji ihtiyaci olup, PV sistem ile kendi
enerjisini Uretmek istemektedir.

—Musterinin bulundugu sehir veya koordinatlara gore Uretilebilecek teorik enerji degerinin
hesaplamasi yaplilir.



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Fotovoltaik Sistemin Boyutlandinlimasi

3. Kendi tiiketimlerini karsilamak i¢in uretilecek kWh’in hesaplanmasi

Ozellikler:

— PV Sistemin yeri: Gaziantep

— Koordinat: 37°8'14" Kuzey, 37°15'51" Dogu
— Catimin yonu: Guney

— Catinin egimi: 0°

— Konstruksiyon: 30 ° egimli

— Golgeleme: Yok

— Yuzey Alani: 4500 m?



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Fotovoltaik Sistemin Boyutlandinlimasi

Aylar Yatayda Optimum Dikeyde
(Istnim Wh/m2/giin) (Istntm Wh/m2/giin) (Istnim Wh/m2/giin)

Ocak 2070 3100 3060
Subat 2610 3450 2930
Mart 4180 4990 3520
Nisan 5350 5660 3080
Mayi1s 6960 6750 2660
Haziran 8230 7600 2300
Temmuz 8110 7670 2510
Agustos 7230 7500 3360
Eylul 5930 7000 4440
Ekim 4070 5500 4550
Kasim 2730 4200 4120
Arahk 1830 2850 2920
Yilhk 4950 5530 3290
© ABB Group
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri

Fotovoltaik Sistemin Boyutlandinlimasi

Zenith
21. Haziran

21. Eylul
21. Mart

21. Aralk

© ABB Group
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Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri

Fotovoltaik Sistemin Boyutlandinlimasi

© ABB Group

Gunliik Isinim Gunluk Ay%gl;ilsCiUn Aylik DC-Enerji
[Wh/m?] E_DC[kWh] [kWh/kWp]

Ocak 3100 3.10 31 96.1
Subat 3450 3.45 29 100.05
Mart 4990 4.99 31 154.69
Nisan 5660 5.66 30 169.8
Mayis 6750 6.75 31 209.25
Haziran 7600 7.6 30 228
Temmuz 7670 7.67 31 237.7
Agustos 7500 7.5 31 232.5
Eylul 7000 7.0 30 210
Ekim 5500 5.5 31 170.5
Kasim 4200 4.2 30 126
Aralik 2850 2.85 31 88.35
Yilhik Toplam Enerji [E;y.4]: 2,023.39 kWh
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Fotovoltaik Sistemin Boyutlandinimasi

Performans
Glines Enerjisi O:anl Elektrik Enerjisi
2023 kWh 68 > 1618 kWh

ideal kosullarda hesaplanan DC teorik enerjinin, iiretilebilecek AC enerijinin
tespitinde performans orani kullanilir.

©ABB
AL HR HD
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Fotovoltaik Sistemin Boyutlandinlimasi

Musterimiz yillik bazda sebekeye yaklasik 16.800 kWh enerji aktarmak istiyor.
Kurulmasi gereken glines panellerini kurulu gliciini su sekilde hesaplayabiliriz:

- P

nominal = Wmasteri (kwWh/yil)
Wsistem [kWh/yil/(kwWp)]
- I:)nominal= 16.800 whiy) ) 10.38 kWp

1618 kwhiyili(kwp)]



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
Fotovoltaik Sistemin Boyutlandinimasi

MODELLER

ELEKTRIKSEL OZELLIKLER

STRP250 STRP245 STRP240

Nominal Giig

Nominal Giig Toleranst
Nominal Giig Voltajt
Nominal Giig Akimt

Kisa Devre Akimi

Acik Devre Voltaji
Maksimum Sistem Gerilimi
Diyot Akimt

Standart Test Kosullart

Puax(Wp) 250 245 240
Pvax(Wp) ~ -0/+5 -0/+5 -0/+5
Umep (V) 31.28 30.91 30.54
Ivpp (A) 8.01 7.93 7.87
lsc (A) 866 857 848
Voc(V) 37.66 37.46 37.26
() 1000 1000 1000
(A) 15 15 15

(STC) 1sinim 1000W/m2, AM:1.5, sicaklik 25 C

Hiicre Sayisi (Matrix) 60(6x10)

Hiicre Tipi Polikristal

Hiicre Olgiisii (mm) 156 x 156

Panel Olciisii Ux E x Y (mm) 1665 x 1001 x 42
Agirlik (kg) 19

Baglant: Tipi Tyco

NOCT & +46 +2
Sicaklik Katsayist Isc (%/K) +0.05
Sicaklik Katsayist Uoc(%/K)  -032
Sicaklik Katsayist Puax(%/K) -0.43

wageLee

©ABB
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Technical data and types

- Type code PVI-10.0-TL-OUTD PVI-12.5-TL-OUTD
Py e . Input side
Absolute maximum DC input voltage (Vineyaps) 900V
Start-up DC input voltage (Vi) 360 V (adj. 250...500 V)
Operating DC input voltage range (Vaemn. .. Vaema) 0.7 X Vstar,..850 V
Rated DC input voltage (Va) 580V
Rated DC input power (Pue) 10300 W 12800 W
Number of independent MPPT 2
Maximum DC input power for each MPPT (Puperma) 6500 W 8000 W
o E"I%FI"UIP:: ;c:cl[tage range with parallel configuration of 300...750 V 960,750 V
IR il i DC power limitation with parallel configuration of MPPT Linear derating from max to null [750V<Vyem<850
,;.’.’-”%r e ° . " BEHO T [SBOstMps-srsog [ BOG0 W [Msﬂvmprs?so

A e
sess

1572 4]
L et
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DC power limitation for each MPPT with independent
configuration of MPPT at Par, max unbalance example

the other channel: Pa.-6500
[225V=Vweer<T50V]

the other channel: Pa-8000/
[270V<Vyeer<750V]

Maximum DC input current {lsmey) / for each MPPT
{lMF"Tn‘I&]

340A/1T.0A 36.0A/180A

Maximum input short circuit current for each MPPT

22.0A

Number of DC inputs pairs for each MPPT

2 (-S version) 3 (Standard or -FS version)

DC connection type

Tool Free PV connector WM / MC4

Input protection

Reverse polarity protection

Inverter protection only, from limited current source, for standard and -5 versions,
and for -FS version when max 2 strings are connected

Input over voltage protection for each MPPT - varistor 2

Photovoltaic array isolation control According to local standard
DG switch rating for each MPPT (version with DC switch); 25 A/ 1000V

Fuse rating (versions with fuses ) 12 A/1000V

Qutput side

AC grid connection type

Three phase 3W or 4W+PE

Rated AC power (Pwx@cosé=1 ) 10000 W 12500'W
Maximum AC output power (Pacma @cosp=1) 11000 W= 13800 W @
Maximum apparent power (Smad 11500 VA 13800 VA
Rated AC grid voltage (V) 400V

AC voltage range 320...480 v ™

Maximum AC output current (lacmad) 16.6 A 200A
Contributory fault current 10.0 A 220A
Rated output frequency ({fr) 50 Hz / 60 Hz
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ABB PVI -10.0-TL String Inverterler ve 240 Wp Monokristal Panel

Serideki modiil sayisi > DCmak

UL ot - 8° ¢)= AT * Tiatsays uo3 +Yoc
' —_ . U N 0 :(T = T *T +U
- Qo0 L(Modul — 8" C) disuk yuksek Katsayi U ocC
Modul sayisl .« Umak(lnverter)/UL(ModuI 8 °C) Ut _o o= (-8 - 25)° C * (-119mV/C)OwE 373V
UL (Modii-8° ¢) = - 33° C * (- 119mV/C) + 37,3V
ULodii-8° ¢)= 41,3V

Modul sayisi1 ,, =900V /41,3V =21

== Seri icerisindeki maksimum panel sayisi 21°dir.
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Fotovoltaik Sistemin Boyutlandinlimasi

ABB PVI -10.0-TL String Inverterler ve 240 Wp Monokristal Panel

Minimum DC Voltaj Kontrol

ABB PVI -10.0-TL Umpp,min = 300 V

21x24,66=518>300 V

== Seri bagl 21 panel uygundur.

UMPP(ModuI 70° C)~ =AT” Tkatsayl UMPP + UMPP

Unppvodiil 70° ) = (Taiisak — yliksek katsayi Uypp T Unpp
Umppodil 70 ¢ = ( 70 —25)° C* (-0,123V/C) + 30,2V

UMPP(MOdUl 70° C) = 45 C * ('0,123V/C) + 30,2V
UmppModil 70° ¢) = 24,66V
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ABB PVI -10.0-TL String Inverterler ve 240 Wp Monokristal Panel

Paralel serilerin sayisi

Paralel serilerin sayisl mak — Imak,DC(Inverter)/ Ipaneller,serit

Paralel serilerin sayisi ., =34 A/797A=4,2

== Maksimum paralel serilerin sayisi 4’dir!
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inverter giic kontrol

P= 21x4x240= 20160 Wp Inverter DC giris giiciiniin tistiinde olmaz!
P= 21x2x240= 10560 Wp Inverter DC giris giicii ile uyumludur.

PVI-10.0-TL-OUTD model inverter bu ¢galigsma igin uygundur.

© ABB Group
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Step 1 - Input Box - Assumptions Inverter Info Results - Array Sizing Parameters
Language | English j “etart can be adjusted within the following range dependently by the inverter model.  Configuration Range (Exceptions) 1245 (15-23)
. Min Series Modules/String 12
Module Manufacturer  Sclar Turk v | 3ph TL String Inverter: 250 - 500V dc Max Sernies Modules/String 21
Max Parallel Strings per MPPT 2
Module 1R p 240 - WARNING! Max Modules/MPPT 29
- Availability: In case of F5, -52F or -52X version, please verify that the fuses installed on each DC  Max Modules/Inverter 50
Inverter | PV10.0-TL-OUTD j 'IalchAt s input termination are compatible with the max Isc of the selected P\ modules and do  Target Inverter Loading STC (W) 11900
not exceed the “max series fuse rating” specified by the module manufacturer Max Parallel Strings (Parallel MPPT) 2
\ersion | -S2F/-52x ~| Results - Inverter Specifications Results - PV Module Data
Model # PVI-10.0-TL-OUTD Maodel # Solar Turk - STR P 240
Peak Cutput Power 11000 STC Power (W) 240
Mounting Method | Tilt angle/ground mount j AT=Teell max- Mominal Qutput Power 10000 Max_ System Voltage (V) 1000
Tamb,max=30"C  Output Power @ 40 deg C 10000 Voc (V) 3726
Max Voc Voltage 500 Vimp (V) 30,54
Min Ambient Temp BC = I Teell,min Max MPPT Yoltage [V'dc] 750 Isc (A) 5,48
-8°C Min MPPT Voltage 200 Imp (&) 787
Max Ambient Temp 40 C - I Teell,max Tum On Voltage (default) [\Vdc] 360 Teolsc (mA/C) 5,0880
To°C # of MPPT Channels 2 TeoVoc (WIC) -0,1192
Est. Module Derating Coefl. MPPT1 0,55 ﬂ Mominal MPPT Current (&/Channel) 18 TeoVmp (VIC) 0,0077
Max Short Circuit Input Current [A/Channel] 2
Est. Module Derating Coeff. MPFT2 0,95 = I MNominal MPPT Power (W/Channel) 6500
Mo. Input conn. each MPPT { Max current Check Inv. Version
Enable Reactive Power Management D
Inverter Efficiency 0,973
Step 2 - Input Box - System Configuration Results - System Configuration Definitions
Total Solar Input STC (W) 10080 Total Solar Input STC (W):
MPPT Operation | Independent « I Total DC Input Power (W) 9576 ok Total Mumber of Modules * STC Power
Strings Max Estimated Inverter Output 9T (W)
Configuration Total Humber of Modules 42 ok Total DC Input Power (W):
MPPT1: Modules in Series 21 = | PYE100-TLOUTD  Total Solar Input STC (W) / Mominal Qutput Power 100,80% Total Solar Input STC (W) * Est. Module
Vinnom=580Vde  Total Solar Input STC (W) / Peak Output Power 91,64% Derating Coeff. MPPT1
Parallel Strings 1 = | Optimal Max Estimated Inverter Output:
HVALUE! Configuration of  1..) ptociules MPFT 21 ok Total DC Input Power (W) * Inverter
SN MPFET1 PV Inst. Power (STC) [W] 5040 ok Efficiency
#/ALUE! MPPT1 Input Power (STC) [W] 4788
MPPT1 PV Inst. Power (STC) / Nominal MPPT Power [%] T7,54%
MPPT2: Modules in Series 21 +| MPPT1 Input Power (STC) / Nominal MPPT Power [%] 73,66%
Parallel Sirings 1 = | Total Modules MPPT2 21 ok
MPPT2 PV Inst. Power (STC) [W] 5040 ok
HVALUE! MPPT2 Input Power (STC) [W] 4788
MPPT2 PV Inst. Power (STC) / Nominal MPPT Power [%] T7.54%
#F/ALUE! MPPT2 Input Power (STC) / Mominal MPPT Power [%] 73,66%
© ABB Group
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Pvsize Kullanimi

=

PVSize

File  Actions Help

Step 1: Plant setup

@ P nominal (Wp)

) Mumber of modules

Step 2: Site temperature range
T ambient min (C) -10

T ambient max (C) 40

Results

Mumber of modules per string

Mumber of parallel strings

PV Aray Uoc min (V) Teell = 74°C
PV Amay Uoc max (V) Teell = -10°C
PV Aray Impp max (A) at STC

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

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

PV Aray Umpp min (V) Teell = 60°C
G =600 W/m2

PV power Pdc on each inverter (<W)
Inverter power ratio Pde/Pac (%)
Number of inverters

Total number of modules

Total nominal PV power (<Wp)

Step 3: PV module

Manufacturer {

Module [

Technalogy

Number of cells

Power (W)

Short-circuit cument lsc (A)
Open-circuit voltage Uoc (V)
MPP current Impp (&)

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

Suggested setups

Max string Min string

© ABB Group
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Custom setup

Step 4 Inverter

Inverter I -

Max recommended DC power (W)
Max DC current (A)

Max DC voltage (V)

Min MPP voltage (V)

Max MPP voltage (V)

MNominal AC power (W)

Mominal AC cument (4)

Mominal AC voltage (V)

Inverter power consumption (KVW)

Step 5: Calculate

Adim1 — Kurulu glcg¢
Adim2 — Cevre sicakligi
Adim3 — Panel Ureticisi ve
urettigi panel

Adim4 — Inverter segimi
Adim5 — Hesaplama

Sonug- Custom Setup
Seride ve parallelede bagl
panel sayisi belirlenir.



Giines Elektrik Santralleri ve Kurulum Detaylan, Uriin Tercihleri
500 kW’hk Merkezi Inverter ile Sistem Dizaym

Koordinat, panel tipi ve panel acisi daha 6nce belirlenen verilere gore yapilacaktir.
PVS800 merkezi inverterler 100 ve 1000 kW arasinda glglerde uretilmektedir.
PVS800 merkezi inverterlerin ¢ikisi 300 V AC olmakta ve Trafo ile istenen gerilim seviyesine

cikartilmaktadir.
Yuksek gerilimden baglanmak icin trafodan sonra 33 kV kesici hlicre korumasindan gegirildikten

sonra sebeke baglantisi yapilir.
Acik alan kurulumlarinda konteyner ile dis ortamdan etkilenmeyecek paket bir ¢6zim

olusturulur.

Sahada paneller baglanti kutularinda birlestirilip merkezi invertere tasinir. Bu 6érnek ¢alismada
sekiz adet paralel kolu hem koruyan hem de izlemesini yapan bu baglanti kutulari PVSize
programinda ortaya c¢ikan paralel kol sayisinin 8’e bolimd ile bulunur.
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250 kW, Junction box Central inverter Central inverter Junction box 250 kW,
solar array with monitoring with monitoring solar array

Medium voltage
transformers

-- ‘
Ik
250 kW, Junction box Central inverter \>< TRl Central inverter Junction box 250 kW,
solar array with monitoring 3-phase 3k with monitoring solar array

©ABB
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<
DC Baglanti  ~_
Kutusu

Merkezi
Inverter

©ABB
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500 kW’hk Merkezi Inverter ile Sistem Dizaym

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)

Solar Array 1.2

LERRAARY
LI

ARARARY
LLLTLILL]

Swﬁw\a

Solar Array 1.12

ETHERNET/

MODBUS CONV
(NETA)

EEEERnET
VARARARY

L]

230 Vac

Modbus

Ethernet
switch

supply

Totally per 500 kW inverter:
24 x 96 = 2304 modules
2304 x 245 Wp = 564,48 kWp

Internet

From other 500 kW inverters

To the

transformer

(300 Vac)

e Remote monitoring

portal

©ABB
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500 kW’hk Merkezi Inverter ile Sistem Dizaym

&' PVSize

File  Actions Help

Step 1: Plant setup Step 3: PV module Step 4: Inverter
@ Prominal kWp) 500 Manufacturer | ~|  hveter  [PVSB00-57-0500kW-A
) Number of modules Module [ v] Max recommended DC power (W) | 600
Max DC curmrent (A) 1145
Technology Simono Max DC voltage (V) 1000
LEETEEE i Min MPP vottage (V) 450
i (] 20 Max MPP voltage (V) 825
Step 2: Site temperature range Short-ci.rcu'r.t cument |sc (A) B8.87 Nominal AC power (W) 500
Open-circuit voltage Uoc (V) 365 =
T ambient min (T} -10 MPP cument Impp (A) 203 Nominal AC cument (A) 965
MPF votage Umpp (V) 29 3 Mominal AC voltage (V) 300
voltage Um ,
T ambient max {'C) 40 . L8 Inverter power consumption (kW) <06

Temperature coeff. of Uoc (W/°C) | -0.133

Step 5: Calculate

R Suggested setups Custom setup
Max string Min string

Number of modules per sting 24 18 24 =
Number of parallel strings 86 115 86 =
PV Aray Uoc min (V) Teell = 71°C 7381 553,57 7381
PV Ammay Uoc max (V) Teell =-10°C 93742 748,06 93742
PV Aray Impp max (&) at STC 630.58 923.45 630.58
PV Amray Impp max (A) Teell = 71°C

G 1200 W/m2 837,16 1113.46 837,16
PV Amray Umpp min (V) at STC 7176 5382 7176
PV Aray Umpp min (V) Tell = 71°C 570,1 42757 570,1
PV Aray Umpp min (V) Teell = 55°C

G T E00 Wim2 609,52 457,14 609,52
PV pawer Pdc on each inverter (kW) 495.36 496.8 49536
Inverter power ratio Pdc/Pac (%) 99.07 99.36 99.07

[] Number of inverters 1 1 1

Total number of modules 2064 2070 2064 i
Total nominal PV power (kWp) 495,36 496,8 495,36 y

© ABB Group
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» Bu sistem icin 11 adet baglanti kutusu kullanilir. Sahadaki kuruluma gore adet artabilir.
» Baglanti kutulari ile butun sistem izlenerek maksimum guvenlik ve verim saglanir.

Seri bagli panelleri izleyen Sistem

DC koruma ekipmanlari

— >

/'

Maksimum 8 DC giris yapilabilir

7

DC Cikis kablosu max 70 mm?

DC giris kablolarimax 16 mm?

©ABB
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Type designation PVS800 PVSB00 PVSB800 PVSB00 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 (Pey ) " (120kW, 300 kW, 378 kW,

_DC voltage range, mpp (Une ) {450 to 825 V {450to 825V 25t0 825V

Number of protected DC inputs (parallel) i1 (+/-) /4 2
Qutput (AC)
_Nominal AC output power
N I

12, 4,8 (+/)/8 2

(Pag,

Distribution network type ® TN and IT
Efficiency
Maximum? ] .- L .-X: S X SR
Euro-ota 7 IQ?_5% | 07.6% 108.3% 08.2% 08.4% I
Power consumption
Own consumption in operation |} <350W =ssow o i=ssow ] <ssow <BSOW
Standby operation consumption I80 w 60w 60 W Tow fow I
External auxiliary voltage ® : 230V, b0 Hz : 230V, b0 Hz : 230V, b0 Hz 230V, 60 Hz 230V, b0 Hz
Dimensions and weight
WidthvHeight/Depth, mm (W/H/D) 1030/2130/646 < 1830/2130/6467  11830/2130/646 7 12630/2130/646 % §0630/2130/646 7

Weight appr. 2 550 kg i 1100 kg 1100 kg 1800 kg 1800 kg
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500 kW’hk Merkezi Inverter ile Sistem Dizayni ABDD
ADD

Karakteristikler - Sira 10

Country of origin { Mense ) Turkey

Rated power { Anma Gucd ) [k\A] | SO0
Insulation Liguid ( Yag ) Mineral Qil
Primary voltage { Y'G Anma Gerilimi ) [v] | 33000
Primary tappings ( Gerilim Ayan { Y& +3 .3 x 4.55%

Tarafinda )} (OFFLOAD)
Secondary voltage at no load [ AG Anma

Gerilimi ) [V1| 300
Primary insulation level ( ¥G Darbe Deney
Gerilimi 1.2/50mic.sn./Sebeke Frekans [kV] | LEA70FAC 70/ Um 36
Deney Gerlimi )
Secondary insulation level { AG Darbe
Densy Gerilimi 1.2/50mic.sn /Sebeke [kV] | LI-/AC 3/ Um 1.1
Frekans Deney Gerilimi )
R4 " Frequency | Frekans ) [Hz] | 50
lvnded Mumber of phases ( Faz Shays ) 3
\Vector group (Badlant Grubu ) Dyni1
Ambient temperature | Ortam Sicakhidn )
max./monthlyfannual average “C | 50730720
Maks fAylik/ Y illik Ortalama )
Max. average temperature rise | YagiSarg
Sicakhk Artig ) (QilfWinding) [CICT | 50755
Surface treatment ( Boya Rengi ) Painted, RAL 7033
Altitude (a.s.l.) { Maksimum Yikseklik ) [m] | <1000
Location { Tipi ) Kapali/Acik
) . . Performance values { Performans Dederleri )
Standards ( Standard ve Toleranslar ) IEC 60076
Impedance ( Kisa Devre Gerilimi ) [%&] | B(+-10%)
Mo load losses | Bogta Calisma Kayln ) [W] | 1100i{+15%)
I:Coa]d losses at 75 °C { Kiza Dewre Kaybi 75 [W] | B400(+15%)

Preliminary dimensions and weight ( Yaklagik Boyutlar ve Agirhklar )

Length { Uzunluk ) [mm] | 1380

Width { Geniglik ) [mm] | 1030

Height (Y Okseklik ) [mm] | 1750

Total weight | Toplam Adirlik ) [kg] | 2037

Type of design { Trafo Tipi )

Tank construction { Tank Tipi ) Comrugation, Hermetically sealed
Codling ( Sodutma Tird ) ONAMN

Primary winding conductor material { YG Al

Sarg Malzemesi )
Secaondary winding conductor matenial { AG

Sarg Malzemesi ) Al
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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: IEC 62271-200
General Purpose switches: IEC 60265-1
Disconnectors and Earthing switches: IEC 62271-102
Switch Fuse Combination: IEC 62271-105
Commaon clauses: IEC 60694
Pressure of SFG gas: 14 barat20°C
Cable bushings outside cone: CENELEC EN 50181 interface C
Temperature class: -25°C - +40 °C indoor
Degree of protection:
- SF6 tank: IP 67
- Fusecanisters: IPET
- Front cover: IP2X
- Cable cover: 1P 3X
Busbars: 306 mm2 Cu
Earth bar (external): 120 mm2 Cu - Bolt dimension: M10
Thickness of Stainless Steel Tank: 2.0 mm
Colours:
- Front cover: RAL 7035
- Side and cable cover: RAL 7035

ELECTRICAL DATA - 36 KV (630A)

Nominal voltage: 33 kV

Rated frequency: 50 Hz

Rated current for busbars: 630 A

Rated current for cable switch disconnector - 630 A

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
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