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1.TEKNiK RAPOR

1. GENEL BiLGILER:

Yatirnmci Kurulug/Sahis:

Santral Adi:

Santral Yeri:

Santral Tipi:

Santral Giicii:

Sisteme Baglanti Sekli:

Proje Yiiklenici Firma:

Proje Muellifi:

T.C. SANLIURFA BUYUKSEHIR BELEDIYE BASKANLIGI SUSKi GENEL
MUDURLUGU
Ertugrul Gazi, Necip Fazil Kisakiirek Cd. No:35 Haliliye/SANLIURFA

SUSKi-1 GES

ili: SANLIURFA
ilcesi: KARAKOPRU
Mahalle: ASIK

Uretim ve Tiiketimin Farkli Yerde oldugu Arazi Uygulamali
Gines Enerjisi Santrali

DC Kurulu Gli¢: 5564kWp
AC Kurulu Gig: 4000kWe

OG Baglanti
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1.PROJENIN DAYANAGI

10.5.2005 tarihli 5346 numarali kanun ve Enerji Piyasalari Dizenleme Kurulu tarafindan
12.05.2019 tarihli 30772 numarali resmi gazetede yayinlanan “ELEKTRIK PiYASASINDA LISANSSIZ
ELEKTRIK URETIMINE iLiSKIN YONETMELIK” ile birlikte lisanssiz enerji tiretimi konusunda basvuruda
bulunan T.C. SANLIURFA BUYUKSEHIR BELEDIYE BASKANLIGI SUSKi GENEL MUDURLUGU’na Sanhurfa
ili Karaképrii ilgesi’nde 4000kW Giines enerjisine dayali lisanssiz iiretim basvurusunu yapmis ve
14990 sayi ve 30.07.2021 tarihli ¢agri mektubu DICLE EDAS tarafindan verilmistir. Proje; FSE
MUHENDISLIK DANISMANLIK tarafindan ilgili cagri mektubu ve ilgili yasa ve ydnetmelikler

cercevesinde hazirlanmistir.
2.ENERIJININ TEMIN VE OLCUM SEKLI

Santral arazi lizerine kurulmasi planlanmistir. Sisteme; 4 adet Trafo binasi ve GES-1 DM {izerinden
Karakopri TM’ye baglanacaktir. Sistemin enerji 6lciimi, TR binalarinda ve GES DM igerisinde bulunan
Ol¢li hicresinde; cift yonli sayaclar ile yapilacaktir. Ayni zamanda (retilen enerjiyi tretimi 6lgme

amacli AG panosu tarafinda tek yonlu sayag yer alacaktir.
3. iIC ENERIJI iHTIYACI

Santral sahasinda tiiketim tesisi bulunmamaktadir.
4.DC SEBEKE
Santralde her biri 535W giiclinde olan toplam 10400adet tek-kristal yapida fotovoltaik modiil yer
alacaktir. Panellerin toplam kurulu giici 5564kWp’tir. Paneller golgeleme yapilmayacak sekilde
yerlestirilecektir. 10400moduil icerisindeki paneller 26 adet seri bagh olacak sekilde 400adet diziye
ayrilacaktir. 400 tane dizi 20 adet invertére baglanacaktir. Herbir dizinin DC kablosu H1Z2Z2-K
2x1x6mm?2 olacaktir. Santralde 250 kW gliclinde (200kWe giice sinirlandirilacaktir.) 20 adet invertor
yer alacaktir.
5.AG AC SEBEKE
Santralde kullanilacak invertérler Gg fazlidir ve cikislari 800V gerilimindedir. invertér cikis
kablolari NAYY 4x1x240mm?2 olarak secilmistir. invertérlerin cikis kablolari Ana panoya 3P 200A
35kA’lik tms giris yapacaktir. Sahada 1000 kW giiclinde 4 adet ana pano yer alacaktir. Ana panolar
4x4x1x240mm2 NYY kablo 3P 1000A 50kA tms ile 1250kVA glicliindeki trafolarin ag girisine

baglanacaktir. Ana panoda cok fonksiyonlu réle (f-V oOlcimi arayliz korumu),multimetre, enerji

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki sakhidir. Hig bir sekilde izinsiz kullanilamaz, ¢ogaltilamaz ve dagitilamaz.




Proje Adi: SUSKI-1 GES

MUHEND'SL'KDAN|5MANL|K Hazirlayan: SALIH BARIS UNAL
Tarih:27.10.2021

Sayfa3/4

Uretimini 6lgme amagli tek yonli sayag, 3P 400V 100kA Class-B+C parafudr ve 0-30A ayarlanabilir

toroid kacak akim rélesi yer alacaktir.

6.0.G. AC SEBEKE
Yeni kurulacak TR binasi icerisinde;

2 adet kesicili ¢ikis hiicresi (36kV 630A 16kA)

1 adet 6l¢li hicresi (36kV 630A 16kA)

1 adet AG panosu (AGP)

1 adet trafo 1250kVA 31.5/0.8kV,Dyn11, yer alacaktir.

Yeni kurulacak GES DM binasi igerisinde;

1 adet kesicili giris (otop.) hiicresi (36kV 630A 16kA)
4 adet kesicili ¢ikis hiicresi (36kV 630A 16kA)
1 adet gerilim trafo hiicresi (36kV 630A 16kA)
1 adet yiik ayiricih hiicresi (36kV 630A 16Ka
1 adet kablo baglama hiicresi (36kV 630A 16Ka
Olcii hiicresinde iki adet sayac yer alacaktir. Biri asil biri yedek olan sayaclarin ikisi de cift

yonla olacaktir. TR binalari yer alti NA2XSY 3x1x95/16mm2 XLPE kablolar ile GES DM binasina

baglanacaktir.

7.TOPRAKLAMA SiSTEMI

Paneller her dizinin basinda ve sonunda konstriiksiyon sistemine NYAF 1x1.5mm2 toplam
kablolar ile baglanacaktir. Konstriksiyon sistemi 30x3.5mm lik galvanizli celik ile cevrilecek ve
birlestirilecek ve bu sekilde topraklama agi kurulacaktir. Herbir invertér dis kutusu NYAF 1x70mm?2
kablo ile panolar ise galvanizli serit ile topraklama agina baglanacaktir. invertér PE kablolari (NAYY
1x240mm?2) panolardaki es potansiyel baralarinda birlestirilecek ve daha sonra galvanizli seride
baglanacaktir. Trafolar NYY 1x240mm?2 ile ve OG hiicreler NYAF 1x35mm?2 kablo ile trafo kabinindeki
espotansiyel barasinda baglanacak ve AG panosundaki es potansiyel barasi ile birlestirilerek

galvanizli serit ile topraklama agi ile irtibatlandirilacaktir.
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Santral sahasinda 2m ¢$20mm topraklama ¢ubugu yer alacaktir. Trafo isletme topraklamasi
ise  NYY 1x240mm2 iletken ile vyapilacaktir. Metal ¢it belirli noktalarda galvanizli seritle

birlestirilecektir.

8.PROJE DOSYASI iCERIGi

Proje dosyasi icerisinde

1.idari Belgeler

2. Hesaplar

3.Paftalar

4.Manyetik Ortam CD si yer alacaktir.
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One-Line Diagram - OLV1 (Edit Mode)

ENTERKONNEKTE SISTEM
2604 MVAsc
Busl

KARAKOPRU TM

100 MvA
33 kv TM OG BARASI
F-7:3x1x400mm2 N2XSY 150m F-4:3x1x400mm2 N2XSY 150m

0497953 NOLU MEVCUT DIREK
33 kV —T— 71—

3x1x400mm2 N2XSY 40m H } 3x1x400mm2 N2XSY 40m

33 kv || BETON KOSK BINASI MOD5/B

3x1x400/35mm2 N2XSY 50m H } 3x1x400/35mm2 N2XSY50m

Bus3 Bus35
3x477TMCM 3x477MCM
5700m 5700m

Bus4 33 kv

3x1x400/35mm2 N2XSY 60m

BKB-1 BINASI __| _ 33 kv

3x1x400/35mm2 N2XSY  50m H

TDM-1 BINASI (MBK) —1 33 kV
T1.1
3x(1x150/25)mm2 Al. XLPE H

425m

33 kv

SUSKI GES-1 DM(A) BINASI
L 1.2

| 3% (1x95/16)mm2
Al. XLPE 40m

L 1.1

3% (1x95/16)mm2 |
Al. XLPE 25m

Ll

:

SUSKI GES-1 TR.1.1 BINASI _—1 33 kV 33 kV —1 SUSKI GES-1 TR.1.2 BINASI
§1.1:3x1x95mm2 Cu XLPE 5m S1.2:3x1x95mm2 Cu XLPE 5m
Bus5 Busll

TR1 TR2
1250 kVA 1250 kva
Bus6 Busl2
D-TR 1.1 D-TR 1.2
4x (4x (1x240mm2)) NYY 5m 4x (4x (1x240mm2)) NYY 5m
0,8 kv GEs aGgp-1.1 0,8 kV GES AGP-1.2

SUSKI GES-1 DM(B) BINASI

3x1x150mm2 Al.

33 kv

L 1.3 L 1.4
3x (1x95/16)mm2 || [] 3x(1x95/16)mm2
Al. XLPE 160m Al. XLPE 210m

5
:

SUSKI GES-1 TR.1.3 BINASI _—1 33 kV 33 kV —1 SUSKI GES-1 TR.1.4 BINASI
S1.3:3x1x95mm2 Cu XLPE 5m $1.4:3x1x95mm2 Cu XLPE 5m
Bus37 Bus33

TR3 TR4
1250 kVvA 1250 kvA
Bus38 Bus32
D-TR 1.3 D-TR 1.4
4x (4x (1x240mm2)) NYY 5m 4x (4% (1x240mm2) ) NYY 5m
0,8 kv %es agp-1.3 '8 KV GES AGP-1.4

XLPE 10m
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Project: Page: 1
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. Study Case: SC
Filename:  SUSKI 1 GES Config.:  Normal
Electrical Transient Analyzer Program
Short-Circuit Analysis
IEC 60909 Standard
3-Phase, LG, LL, & LLG Fault Currents
Swine AL Lanteal Loat Tatal
Number of Buses: 1 0 26 27
—XFMR2Z—— ——XFMR3—— —Reacter—— —LinefCable— —Impedance Fie-PB TFotat
Number of Branches: 5 0 0 24 0 0
Synchronous Power Synchronous Induction Lumped
Generator Grid Motor Machines Load it

Number of Machines: 0 1 0 0 0 1

System Frequency: 50.00 Hz

Unit System: Metric

Project Filename: SUSKI 1 GES

Output Filename: C:\ETAP 1260\SUSKI 1 GES\Untitled.SI2
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Engineer: Revision: Base
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Filename:  SUSKI 1 GES Config.:  Normal
Adjustments
Apply Individual
Tolerance Adjustments /Global Percent
Transformer Impedance: Yes Individual
Reactor Impedance: Yes Individual
Overload Heater Resistance: No
Transmission Line Length: No
Cable Length: No
Apply Individual
Temperature Correction Adjustments /Global Degree C
Transmission Line Resistance: Yes Individual
Cable Resistance: Yes Individual



Project:

Location:

Contract:

Engineer:

Filename:

SUSKI 1 GES

ETAP
12.6.0H

Study Case:

SC

Page:
Date:
SN:
Revision:

Config.:

3
26-10-2021

Base

Normal

Bus Input Data

Bus Initial Voltage

1D Type Nom. kV Base kV Sub-sys %Mag. Ang.

0497953 NOLU MEVCUT DIREK  Load 33.000 33.000 1 100.00 0.00
BETON KOSK BINASI MOD5/B  Load 33.000 33.000 1 100.00 0.00
BKB-1 BINASI Load 33.000 33.000 1 100.00 0.00
Busl SWNG 154.000 154.000 1 100.00 0.00
Bus3 Load 33.000 33.000 1 100.00 0.00
Bus4 Load 33.000 33.000 1 100.00 0.00
Bus5 Load 33.000 33.000 1 100.00 0.00
Bus6 Load 0.800 0.800 1 100.00 30.00
Bus11 Load 33.000 33.000 1 100.00 0.00
Bus12 Load 0.800 0.800 1 100.00  30.00
Bus32 Load 0.800 0.800 1 100.00 30.00
Bus33 Load 33.000 33.000 1 100.00 0.00
Bus35 Load 33.000 33.000 1 100.00 0.00
Bus37 Load 33.000 33.000 1 100.00 0.00
Bus38 Load 0.800 0.800 1 100.00 30.00
GES AGP-1.1 Load 0.800 0.800 1 100.00 30.00
GES AGP-1.2 Load 0.800 0.800 1 100.00 30.00
GES AGP-1.3 Load 0.800 0.800 1 100.00 30.00
GES AGP-1.4 Load 0.800 0.800 1 100.00 30.00
TDM-1 BINASI (MBK) Load 33.000 33.000 1 100.00 0.00
TM OG BARASI Load 33.000 33.000 1 100.00 0.00
SUSKi GES-1 DM(A) BiNASI Load 33.000 33.000 1 100.00 0.00
SUSKIi GES-1 DM(B) BINASI Load 33.000 33.000 1 100.00 0.00
SUSKi GES-1 TR.1.1 BINASI Load 33.000 33.000 1 100.00 0.00
SUSKI GES-1 TR.1.2 BINASI Load 33.000 33.000 1 100.00 0.00
SUSKI GES-1 TR.1.3 BINASI Load 33.000 33.000 1 100.00 0.00
SUSKI GES-1 TR.1.4 BINASI Load 33.000 33.000 1 100.00 0.00

27 Buses Total

All voltages reported by ETAP are in % of bus Nominal kV.

Base kV values of buses are calculated and used internally by ETAP.
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Line/Cable Input Data
Ohms or Siemens per 1000 m per Conductor (Cable) or per Phase (Line)
Line/Cable Length
1D Library Size Adj. (m) % Tol. #/Phase T (°C) R1 X1 Y1 RO X0 YO
3x1x150mm2 Al. XLPE 10m 35MALN1 150 10.0 0.0 1 75 0.2516671  0.1780000 2.0133370  0.7122000
3x1x400/35mm2 N2XSY50m 35MCUN1 400 50.0 0.0 1 75 0.0571572  0.1561000 0.4572574  0.6242000
3x1x400/35mm2 N2XSY 50m 35MCUN1 400 50.0 0.0 1 75 0.0571572  0.1561000 0.4572574  0.6242000
3x1x400/35mm2 N2XSY  50m 35MCUN1 400 50.0 0.0 1 75 0.0571572  0.1561000 0.4572574  0.6242000
3x1x400/35mm2 N2XSY 60m 35MCUN1 400 60.0 0.0 1 75  0.0571572  0.1561000 0.4572574  0.6242000
3x1x400mm2 N2XSY 40m 35MCUN1 400 40.0 0.0 1 75  0.0571572  0.1561000 0.4572574  0.6242000
3x1x400mm2 N2XSY 40m 35MCUN1 400 40.0 0.0 1 75  0.0571572  0.1561000 0.4572574  0.6242000
D-TR11 1,0NCUN1 240 5.0 0.0 4 75 0.0916947  0.0964000 0.3576579  0.2892000
D-TR1.2 1,0NCUN1 240 5.0 0.0 4 75 0.0916947  0.0964000 0.3576579  0.2892000
D-TR13 1,0NCUN1 240 5.0 0.0 4 75 0.0916947  0.0964000 0.3576579  0.2892000
D-TR 1.4 1,0NCUN1 240 5.0 0.0 4 75 0.0916947  0.0964000 0.3576579  0.2892000
F-4:3x1x400mm2 N2XSY 150m 35MCUN1 400 150.0 0.0 1 75 0.0571572  0.1561000 0.4572574  0.6242000
F-7:3x1x400mm2 N2XSY 150m 35MCUN1 400 150.0 0.0 1 75 0.0571572  0.1561000 0.4572574  0.6242000
L11 35MALN1 95 25.0 0.0 1 75 0.3909391  0.1897000 3.1275130  0.7586000
L1.2 35MALN1 95 40.0 0.0 1 75 0.3909391  0.1897000 3.1275130  0.7586000
L13 35MALN1 95 160.0 0.0 1 75 0.3909391  0.1897000 3.1275130  0.7586000
L14 35MALN1 95 210.0 0.0 1 75 0.3909391  0.1897000 3.1275130  0.7586000
$1.1:3x1x95mm2 Cu XLPE 5m 35MCUN1 95 5.0 0.0 1 75 0.2347092  0.1912000 1.8776740  0.7649000
$1.2:3x1x95mm2 Cu XLPE 5m 35MCUN1 95 5.0 0.0 1 75 0.2347092  0.1912000 1.8776740  0.7649000
$1.3:3x1x95mm2 Cu XLPE 5m 35MCUN1 95 5.0 0.0 1 75 0.2347092  0.1912000 1.8776740  0.7649000
S1.4:3x1x95mm2 Cu XLPE 5m 35MCUN1 95 5.0 0.0 1 75 0.2347092  0.1912000 1.8776740  0.7649000
T11 35MALN1 150 425.0 0.0 1 75 0.2516671  0.1780000 2.0133370  0.7122000
Line3 477 5700.0 0.0 1 75 0.1468327 0.3986605 0.0000029 0.2896217 1.3867770  0.0000015
Line5 477 5700.0 0.0 1 75 0.1468327 0.3986605 0.0000029 0.2896217 1.3867770  0.0000015

Line / Cable resistances are listed at the specified temperatures.
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2-Winding Transformer Input Data
Transformer Rating Z Variation % Tap Setting  Adjusted Phase Shift

ID MVA Prim. kV  Sec. kV %Z XIR +5% - 5% % Tol. Prim. Sec. %Z Type Angle
KARAKOPRU TM 100.000  154.000  33.000 12.00 45.00 0 0 0 0 0 12.0000 YNyn 0.000
TR1 1.250  33.000 0.800 5.00 3.50 0 0 0 0 0 5.0000 Dyn -30.000
TR2 1.250  33.000 0.800 5.00 3.50 0 0 0 0 0 5.0000 Dyn -30.000
TR3 1.250  33.000 0.800 5.00 3.50 0 0 0 0 0 5.0000 Dyn -30.000
TR4 1.250 33.000 0.800 5.00 3.50 0 0 0 0 0 5.0000 Dyn -30.000

2-Winding Transformer Grounding Input Data
Grounding
Transformer Rating Conn. Primary Secondary

ID MVA Prim. kV  Sec. kV Type Type kv Amp Ohm Type kv Amp Ohm
KARAKOPRU TM 100.000  154.000 33.000 YIY Solid Resistor 952.6 20.00000
TR1 1.250 33.000 0.800 DIY Solid
TR2 1.250  33.000 0.800 DIY Solid
TR3 1.250  33.000 0.800 DIY Solid

TR4 1.250 33.000 0.800 DIY Solid
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Branch Connections
CKT/Branch Connected Bus ID % Impedance, Pos. Seq., 100 MVAb
ID Type From Bus To Bus R X z Y
KARAKOPRU TM 2W XFMR Busl TM OG BARASI 0.26 11.70 11.70
TR1 2W XFMR Bus5 Bus6 106.54 372.89 387.81
TR2 2W XFMR Busl1 Bus12 106.54 372.89 387.81
TR3 2W XFMR Bus37 Bus38 106.54 372.89 387.81
TR4 2W XFMR Bus33 Bus32 106.54 372.89 387.81
3x1x150mm2 Al. XLPE 10m Cable SUSKI GES-1 DM(A) BINASI  SUSKIi GES-1 DM(B) BINASI 0.02 0.02 0.03
3x1x400/35mm2 N2XSY50m Cable BETON KOSK BINASI MOD5/B  Bus35 0.03 0.07 0.08
3x1x400/35mm2 N2XSY 50m Cable BETON KOSK BINASI MOD5/B  Bus3 0.03 0.07 0.08
3x1x400/35mm2 N2XSY 50m  Cable BKB-1 BINASI TDM-1 BiNASI (MBK) 0.03 0.07 0.08
3x1x400/35mm2 N2XSY 60m Cable Bus4 BKB-1 BINASI 0.03 0.09 0.09
3x1x400mm2 N2XSY 40m Cable 0497953 NOLU MEVCUT DIREK BETON KOSK BINASI MOD5/B 0.02 0.06 0.06
3x1x400mm2 N2XSY 40m Cable 0497953 NOLU MEVCUT DIREK BETON KOSK BINASI MOD5/B 0.02 0.06 0.06
D-TR1.1 Cable Bus6 GES AGP-1.1 1.79 1.88 2.60
D-TR1.2 Cable Bus12 GES AGP-1.2 1.79 1.88 2.60
D-TR 1.3 Cable Bus38 GES AGP-1.3 1.79 1.88 2.60
D-TR 1.4 Cable Bus32 GES AGP-1.4 1.79 1.88 2.60
F-4:3x1x400mm2 N2XSY 150m Cable TM OG BARASI 0497953 NOLU MEVCUT DIREK 0.08 0.22 0.23
F-7:3x1x400mm2 N2XSY 150m Cable TM OG BARASI 0497953 NOLU MEVCUT DIREK 0.08 0.22 0.23
L11 Cable SUSKI GES-1 DM(A) BINASI  SUSKi GES-1 TR.1.1 BINASI 0.09 0.04 0.10
L12 Cable SUSKI GES-1 DM(A) BINASI  SUSKIi GES-1 TR.1.2 BINASI 0.14 0.07 0.16
L13 Cable SUSKI GES-1 DM(B) BINASI SUSKI GES-1 TR.1.3 BINASI 0.57 0.28 0.64
L14 Cable SUSKI GES-1 DM(B) BINASI SUSKI GES-1 TR.1.4 BINASI 0.75 0.37 0.84
$1.1:3x1x95mm2 Cu XLPE 5m Cable SUSKI GES-1 TR.1.1 BINASI Bus5 0.01 0.01 0.01
S$1.2:3x1x95mm2 Cu XLPE 5m Cable SUSKI GES-1 TR.1.2 BINASI Busll 0.01 0.01 0.01
$1.3:3x1x95mm2 Cu XLPE 5m Cable SUSKI GES-1 TR.1.3 BINASI Bus37 0.01 0.01 0.01
$1.4:3x1x95mm2 Cu XLPE 5m Cable SUSKI GES-1 TR.1.4 BINASI Bus33 0.01 0.01 0.01
T11 Cable TDM-1 BINASI (MBK) SUSKI GES-1 DM(A) BINASI 0.98 0.69 1.20
Line3 Line Bus3 Bus4 7.69 20.87 2224 0.0178204
Line5 Line Bus35 Bus4 7.69 20.87 22.24 0.0178204
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Power Grid Input Data
% Impedance
Power Grid Connected Bus Rating 100 MVA Base Grounding
ID D MVASC kv R X" R/X" Type
ENTERKONNEKTE SISTEM Busl 2604.000  154.000 0.07679 3.83948 0.02 Wye - Solid

Total Connected Power Grids (=1): 2604.000 MVA
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SHORT- CIRCUIT REPORT
Fault at bus: 0497953 NOLU MEVCUT DIiREK
Nominal kV = 33.000

Voltage c Factor

Contribution

1.10 (User-Defined)

3-Phase Fault Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus  Symm. rms Va Vb \ la 310 R1 X1 RO X0
0497953 NOLU Total 0.00 12.005 0.00 168.21 176.86 1.041 1.041 3.84E-001 1.60E+001 5.52E+002 1.63E+001
MEVCUT DIREK
BETON KOSK 0497953 NOLU 0.00 0.000 0.00 168.21 176.86 0.000 0.000
BINASI MOD5/B MEVCUT DIiREK
BETON KOSK 0497953 NOLU 0.00 0.000 0.00 168.21 176.86 0.000 0.000
BINASI MOD5/B MEVCUT DIiREK
TM OG BARASI 0497953 NOLU 0.71 6.003 0.14 168.13 176.84 0.521 0.521 7.67E-001 3.21E+001 1.10E+003 3.27E+001
MEVCUT DIiREK
TM OG BARASI 0497953 NOLU 0.71 6.003 0.14 168.13 176.84 0.521 0.521 7.67E-001 3.21E+001 1.10E+003 3.27E+001
MEVCUT DIiREK
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 12.005 1.041 10.397 10.658
Peak Current (kA), Method C 32.803 2.845 28.408 29.120
Breaking Current (kA, rms, symm) 1.041 10.397 10.658
Steady State Current (kA, rms) 12.005 1.041 10.397 10.658

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 9

Location: 12.6.0H Date: 26-10-2021

Contract: SN:

Engineer: Revision: Base

. Study Case: SC

Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: BETON KOSK BiNASI MOD5/B
Nominal kV = 33.000

Voltage c Factor = 1.10 (User-Defined)

Contribution 3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
BETON KOSK Total 0.00 11.984 0.00 168.19 176.86 1.041 1.041 3.94E-001 1.61E+001 5.52E+002 1.65E+001
BINASI MOD5/B
Bus35 BETON KOSK 0.00 0.000 0.00 168.19 176.86 0.000 0.000
BINASI MOD5/B
Bus3 BETON KOSK 0.00 0.000 0.00 168.19 176.86 0.000 0.000
BINASI MOD5/B
0497953 NOLU BETON KOSK 0.19 5.992 0.04 168.17 176.85 0.520 0.520 7.88E-001 3.21E+001 1.10E+003 3.29E+001
MEVCUT DIREK BINASI MOD5/B
0497953 NOLU BETON KOSK 0.19 5.992 0.04 168.17 176.85 0.520 0.520 7.88E-001 3.21E+001 1.10E+003 3.29E+001
MEVCUT DIREK BINASI MOD5/B
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 11.984 1.041 10.378 10.639
Peak Current (kA), Method C 32.715 2.842 28.332 29.044
Breaking Current (kA, rms, symm) 1.041 10.378 10.639
Steady State Current (kA, rms) 11.984 1.041 10.378 10.639

# Indicates a fault current contribution from a three-winding transformer

* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



Project:

Location:
Contract:
Engineer:

Filename: S

USKI 1 GES

ETAP
12.6.0H

Study Case: SC

Page:
Date:
SN:

Revision:

Config.:

10
26-10-2021

Base

Normal

Fault at bus: BKB-1 BiNASI
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
BKB-1 BINASI Total 0.00 7.140 0.00 162.78 176.23 0.999 0.999 4.28E+000 2.66E+001 5.60E+002 5.32E+001
TDM-1 BiNASI BKB-1 BiNASI 0.00 0.000 0.00 162.78 176.23 0.000 0.000
(MBK)
Bus4 BKB-1 BiNASI 0.34 7.140 0.10 162.72 176.21 0.999 0.999 4.28E+000 2.66E+001 5.60E+002 5.32E+001
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 7.140 0.999 6.184 6.430
Peak Current (kA), Method C 16.407 2.295 14.209 14.774
Breaking Current (kA, rms, symm) 0.999 6.184 6.430
Steady State Current (kA, rms) 7.140 0.999 6.184 6.430

# Indicates a fault current contribution from a three-winding transformer

* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 11
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Busl
Nominal kV = 154.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
1D 1D From Bus ~ Symm. rms Va Vb Ve la 310 X1 RO X0
Busl Total 0.00 9.762 0.00 100.00 100.00 9.762 9.762 8.45E-002 4.22E+000 8.45E-002 4.22E+000
TM OG BARASI Busl 0.00 0.000 0.00 100.00 100.00 0.000 0.000
ENTERKONNEKTE Busl 100.00 9.762 100.00 100.00 100.00 9.762 9.762 8.45E-002 4.22E+000 8.45E-002 4.22E+000
SISTEM
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 9.762 9.762 8.455 9.762
Peak Current (kA), Method C 26.824 26.824 23.231 26.824
Breaking Current (kA, rms, symm) 9.762 8.455 9.762
Steady State Current (kA, rms) 9.762 9.762 8.455 9.762

# Indicates a fault current contribution from a three-winding transformer

* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



Project:
Location:
Contract:

Engineer:

Filename:  SUSKi 1 GES

ETAP
12.6.0H

Study Case: SC

Page: 12
Date: 26-10-2021
SN:

Revision: Base

Config.:  Normal

Fault at bus:
Nominal kV
Voltage c Factor

Contribution

Bus3
33.000

1.10 (User-Defined)

3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus3 Total 0.00 11.930 0.00 168.16 176.86 1.040 1.040 4.20E-001 1.61E+001 5.52E+002 1.67E+001
BETON KOSK Bus3 0.47 11.910 0.09 168.11 176.84 1.038 1.038 4.21E-001 1.62E+001 5.53E+002 1.62E+001
BINASI MOD5/B
Bus4 Bus3 0.24 0.020 0.05 168.13 176.85 0.002 0.002  2.64E+002 9.43E+003 2.08E+005 1.02E+005
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 11.930 1.040 10.332 10.592
Peak Current (kA), Method C 32.499 2.834 28.145 28.855
Breaking Current (kA, rms, symm) 1.040 10.332 10.592
Steady State Current (kA, rms) 11.930 1.040 10.332 10.592

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 13
. 12.6.0H
Location: Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Bus4
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus4 Total 0.00 7.164 0.00 162.82 176.24 0.999 0.999 4.25E+000 2.65E+001 5.59E+002 5.29E+001
BKB-1 BiNASI Bus4 0.00 0.000 0.00 162.82 176.24 0.000 0.000
Bus3 Bus4 41.39 3.582 10.24 159.62 177.52 0.500 0.500 8.50E+000 5.30E+001 1.12E+003 1.06E+002
Bus35 Bus4 41.39 3.582 10.24 159.62 177.52 0.500 0.500 8.50E+000 5.30E+001 1.12E+003 1.06E+002
3-Phase L-L L-L-G
Initial Symmetrical Current (KA, rms) 7.164 0.999 6.205 6.451
Peak Current (kA), Method C 16.474 2.298 14.267 14.833
Breaking Current (kA, rms, symm) 0.999 6.205 6.451
Steady State Current (kA, rms) 7.164 0.999 6.205 6.451

# Indicates a fault current contribution from a three-winding transformer

* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 14
. 12.6.0H
Location: Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Bus5
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus5 Total 0.00 6.885 0.00 162.24 175.75 0.979 0.979 5.39E+000 2.74E+001 5.69E+002 5.65E+001
SUSKi GES-1 TR.1.1 Bus5 0.05 6.885 0.02 162.23 175.74 0.979 0.979 5.39E+000 2.74E+001 5.69E+002 5.65E+001
BINASI
Bus6 Bus5 0.00 0.000 93.67 100.00 101.47 0.000 0.000
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (KA, rms) 6.885 0.979 5.962 6.201
Peak Current (kA), Method C : 15.223 2.164 13.183 13.711
Breaking Current (KA, rms, symm) : 0.979 5.962 6.201
Steady State Current (kA, rms) : 6.885 0.979 5.962 6.201

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP Page: 15

Project:
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Bus6
Nominal kV = 0.800
Voltage c Factor = 1.05 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus  Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus6 Total 0.00 18.230 0.00 98.72 99.04 18.647 18.647 1.12E+002 4.00E+002 1.07E+002 3.73E+002
GES AGP-1.1 Bus6 0.00 0.000 0.00 98.72 99.04 0.000 0.000
Bus5 Bus6 93.30 18.230 96.76 96.43 100.00 18.647 18.647* 1.12E+002 4.00E+002 1.07E+002 3.73E+002
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 18.230 18.647 15.788 18.477
Peak Current (kA), Method C : 37.217 38.068 32.231 37.721
Breaking Current (KA, rms, symm) : 18.647 15.788 18.477
Steady State Current (kA, rms) : 18.230 18.647 15.788 18.477

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 16
. 12.6.0H
Location: Date: 26-10-2021
Contract: SN:
Engineer: Revision:  Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Busll
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Busl1l Total 0.00 6.876 0.00 162.22 175.72 0.978 0.978 5.44E+000 2.75E+001 5.69E+002 5.66E+001
SUSKi GES-1 TR.1.2 Busll 0.05 6.876 0.02 162.21 175.71 0.978 0.978 5.44E+000 2.75E+001 5.69E+002 5.66E+001
BINASI
Bus12 Busll 0.00 0.000 93.66 100.00 101.45 0.000 0.000
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (KA, rms) 6.876 0.978 5.955 6.193
Peak Current (kA), Method C : 15.175 2.158 13.142 13.668
Breaking Current (kA, rms, symm) : 0.978 5.955 6.193
Steady State Current (kA, rms) : 6.876 0.978 5.955 6.193

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP Page: 17

Project:
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Bus12
Nominal kV = 0.800
Voltage c Factor = 1.05 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus  Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus12 Total 0.00 18.228 0.00 98.72 99.03 18.645 18.645 1.12E+002 4.00E+002 1.07E+002 3.73E+002
GES AGP-1.2 Bus12 0.00 0.000 0.00 98.72 99.03 0.000 0.000
Busll Bus12 93.29 18.228 96.75 96.43 100.00 18.645 18.645* 1.12E+002 4.00E+002 1.07E+002 3.73E+002
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 18.228 18.645 15.786 18.475
Peak Current (kA), Method C : 37.210 38.061 32.225 37.713
Breaking Current (kA, rms, symm) : 18.645 15.786 18.475
Steady State Current (kA, rms) : 18.228 18.645 15.786 18.475

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP Page: 18

Project:
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Bus32
Nominal kV = 0.800
Voltage c Factor = 1.05 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus  Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus32 Total 0.00 18.208 0.00 98.74 98.98 18.631 18.631 1.13E+002 4.01E+002 1.07E+002 3.73E+002
GES AGP-1.4 Bus32 0.00 0.000 0.00 98.74 98.98 0.000 0.000
Bus33 Bus32 93.18 18.208 96.66 96.41 100.00 18.631 18.631* 1.13E+002 4.01E+002 1.07E+002 3.73E+002
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 18.208 18.631 15.768 18.451
Peak Current (kA), Method C : 37.123 37.986 32.149 37.619
Breaking Current (kA, rms, symm) : 18.631 15.768 18.451
Steady State Current (kA, rms) : 18.208 18.631 15.768 18.451

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 19
. 12.6.0H
Location: Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Bus33
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus33 Total 0.00 6.771 0.00 161.98 175.45 0.967 0.967 6.08E+000 2.78E+001 5.74E+002 5.79E+001
SUSKi GES-1 TR.1.4 Bus33 0.05 6.771 0.02 161.97 175.44 0.967 0.967 6.08E+000 2.78E+001 5.74E+002 5.79E+001
BINASI
Bus32 Bus33 0.00 0.000 93.52 100.00 101.29 0.000 0.000
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (KA, rms) 6.771 0.967 5.864 6.098
Peak Current (kA), Method C : 14.633 2.090 12.672 13.179
Breaking Current (kA, rms, symm) : 0.967 5.864 6.098
Steady State Current (kA, rms) : 6.771 0.967 5.864 6.098

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



Project:
Location:
Contract:

Engineer:

Filename:  SUSKi 1 GES

ETAP
12.6.0H

Study Case: SC

Page: 20
Date: 26-10-2021
SN:

Revision: Base

Config.:  Normal

Fault at bus:
Nominal kV
Voltage c Factor

Bus35
33.000

1.10 (User-Defined)

Contribution

3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus35 Total 0.00 11.930 0.00 168.16 176.86 1.040 1.040 4.20E-001 1.61E+001 5.52E+002 1.67E+001
BETON KOSK Bus35 0.47 11.910 0.09 168.11 176.84 1.038 1.038 4.21E-001 1.62E+001 5.53E+002 1.62E+001
BINASI MOD5/B
Bus4 Bus35 0.24 0.020 0.05 168.13 176.85 0.002 0.002  2.64E+002 9.43E+003 2.08E+005 1.02E+005
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 11.930 1.040 10.332 10.592
Peak Current (kA), Method C 32.499 2.834 28.145 28.855
Breaking Current (kA, rms, symm) 1.040 10.332 10.592
Steady State Current (kA, rms) 11.930 1.040 10.332 10.592

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 21
. 12.6.0H
Location: Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Bus37
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus37 Total 0.00 6.800 0.00 162.05 175.52 0.970 0.970 5.90E+000 2.77E+001 5.73E+002 5.75E+001
SUSKi GES-1TR.1.3 Bus37 0.05 6.800 0.02 162.03 175.52 0.970 0.970 5.90E+000 2.77E+001 5.73E+002 5.75E+001
BINASI
Bus38 Bus37 0.00 0.000 93.56 100.00 101.34 0.000 0.000
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (KA, rms) 6.800 0.970 5.889 6.125
Peak Current (kA), Method C : 14.782 2.109 12.802 13.314
Breaking Current (kA, rms, symm) : 0.970 5.889 6.125
Steady State Current (kA, rms) : 6.800 0.970 5.889 6.125

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP Page: 22

Project:
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: Bus38
Nominal kV = 0.800
Voltage c Factor = 1.05 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus  Symm. rms Va Vb Ve la 310 R1 X1 RO X0
Bus38 Total 0.00 18.213 0.00 98.73 99.00 18.635 18.635 1.12E+002 4.01E+002 1.07E+002 3.73E+002
GES AGP-1.3 Bus38 0.00 0.000 0.00 98.73 99.00 0.000 0.000
Bus37 Bus38 93.21 18.213 96.68 96.41 100.00 18.635 18.635* 1.12E+002 4.01E+002 1.07E+002 3.73E+002
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 18.213 18.635 15.773 18.458
Peak Current (kA), Method C : 37.147 38.007 32171 37.646
Breaking Current (kA, rms, symm) : 18.635 15.773 18.458
Steady State Current (kA, rms) : 18.213 18.635 15.773 18.458

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 23
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. Study Case: SC
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: GES AGP-1.1
Nominal kV = 0.800

Voltage c Factor = 1.05 (User-Defined)

Contribution 3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
GES AGP-1.1 Total 0.00 18.130 0.00 98.64 99.54 18.466 18.466 ~ 1.14E+002 4.02E+002 1.14E+002 3.79E+002
Bus6 GES AGP-1.1 0.62 18.130 1.15 98.72 99.06 18.466 18.466  1.14E+002 4.02E+002 1.14E+002 3.79E+002
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 18.130 18.466 15.701 18.386
Peak Current (kA), Method C 36.911 37.594 31.965 37.433
Breaking Current (kA, rms, symm) 18.466 15.701 18.386
Steady State Current (kA, rms) 18.130 18.466 15.701 18.386

# Indicates a fault current contribution from a three-winding transformer

* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 24
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. Study Case: SC
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: GES AGP-1.2
Nominal kV = 0.800

Voltage c Factor = 1.05 (User-Defined)

Contribution 3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
GES AGP-1.2 Total 0.00 18.128 0.00 98.64 99.53 18.464 18.464  1.14E+002 4.02E+002 1.14E+002 3.79E+002
Bus12 GES AGP-1.2 0.62 18.128 1.15 98.72 99.06 18.464 18.464  1.14E+002 4.02E+002 1.14E+002 3.79E+002
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 18.128 18.464 15.699 18.384
Peak Current (kA), Method C 36.903 37.588 31.959 37.425
Breaking Current (kA, rms, symm) 18.464 15.699 18.384
Steady State Current (kA, rms) 18.128 18.464 15.699 18.384

# Indicates a fault current contribution from a three-winding transformer

* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 25
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. Study Case: SC
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: GES AGP-1.3
Nominal kV = 0.800

Voltage c Factor = 1.05 (User-Defined)

Contribution 3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
GES AGP-1.3 Total 0.00 18.113 0.00 98.65 99.50 18.454 18.454  1.14E+002 4.02E+002 1.14E+002 3.79E+002
Bus38 GES AGP-1.3 0.62 18.113 1.15 98.73 99.02 18.454 18.454  1.14E+002 4.02E+002 1.14E+002 3.79E+002
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 18.113 18.454 15.687 18.367
Peak Current (kA), Method C 36.842 37.535 31.906 37.359
Breaking Current (kA, rms, symm) 18.454 15.687 18.367
Steady State Current (kA, rms) 18.113 18.454 15.687 18.367

# Indicates a fault current contribution from a three-winding transformer

* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 26
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. Study Case: SC
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: GES AGP-1.4
Nominal kV = 0.800

Voltage c Factor = 1.05 (User-Defined)

Contribution 3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
GES AGP-1.4 Total 0.00 18.108 0.00 98.66 99.48 18.450 18.450  1.14E+002 4.03E+002 1.14E+002 3.79E+002
Bus32 GES AGP-1.4 0.62 18.108 1.15 98.74 99.00 18.450 18.450  1.14E+002 4.03E+002 1.14E+002 3.79E+002
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 18.108 18.450 15.682 18.361
Peak Current (kA), Method C 36.818 37515 31.885 37.333
Breaking Current (kA, rms, symm) 18.450 15.682 18.361
Steady State Current (kA, rms) 18.108 18.450 15.682 18.361

# Indicates a fault current contribution from a three-winding transformer

* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 27
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision:  Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: TDM-1 BiNASI (MBK)
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
TDM-1 BINASI Total 0.00 7.121 0.00 16275  176.22 0.998 0998  4.31E+000 2.67E+001 5.60E+002 5.35E+001
(MBK)
BKB-1 BINASI TDM-1 BINASI 0.28 7.121 0.09 162.70 176.21 0.998 0.998 4.31E+000 2.67E+001 5.60E+002 5.35E+001
(MBK)
SUSKI GES-1 DM(A) TDM-1 BINASI 0.00 0.000 0.00 162.75 176.22 0.000 0.000
BINASI (MBK)
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 7.121 0.998 6.167 6.412
Peak Current (kA), Method C : 16.352 2.292 14.161 14.725
Breaking Current (kA, rms, symm) : 0.998 6.167 6.412
Steady State Current (kA, rms) : 7.121 0.998 6.167 6.412

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 28
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. Study Case: SC
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: TM OG BARASI
Nominal kV = 33.000

Voltage c Factor = 1.10 (User-Defined)

Contribution 3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
TM OG BARASI Total 0.00 12.087 0.00 168.26 176.86 1.042 1.042 3.44E-001 1.59E+001 5.51E+002 1.59E+001
0497953 NOLU TM OG BARASI 0.00 0.000 0.00 168.26 176.86 0.000 0.000
MEVCUT DIREK
0497953 NOLU TM OG BARASI 0.00 0.000 0.00 168.26 176.86 0.000 0.000
MEVCUT DIREK
Busl TM OG BARASI 73.47 12.087 99.78 100.00 100.00 1.042 1.042 3.44E-001 1.59E+001 5.51E+002 1.59E+001
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 12.087 1.042 10.468 10.728
Peak Current (kA), Method C 33.134 2.857 28.695 29.410
Breaking Current (kA, rms, symm) 1.042 10.468 10.728
Steady State Current (kA, rms) 12.087 1.042 10.468 10.728

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 29
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. Study Case: SC
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: SUSKi GES-1 DM(A) BiNASI
Nominal kV = 33.000

Voltage c Factor = 1.10 (User-Defined)

Contribution 3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
SUSKI GES-1 DM(A) Total 0.00 6.902 0.00 162.28 175.79 0.980 0.980  5.29E+000 2.74E+001 5.68E+002 5.63E+001
BINASI
SUSKI GES-1 DM(B) SUSKI GES-1 DM(A) 0.00 0.000 0.00 162.28 175.79 0.000 0.000
BINASI BINASI
SUSKI GES-1 TR.1.1 SUSKI GES-1 DM(A) 0.00 0.000 0.00 162.28 175.79 0.000 0.000
BINASI BINASI
SUSKI GES-1 TR.1.2 SUSKI GES-1 DM(A) 0.00 0.000 0.00 162.28 175.79 0.000 0.000
BINASI BINASI
TDM-1 BINASI SUSKI GES-1 DM(A) 431 6.902 181 161.14 174.87 0.980 0.980  5.29E+000 2.74E+001 5.68E+002 5.63E+001
(MBK) BINASI
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 6.902 0.980 5.977 6.217
Peak Current (kA), Method C 15.314 2.175 13.262 13.794
Breaking Current (kA, rms, symm) 0.980 5.977 6.217
Steady State Current (kA, rms) 6.902 0.980 5.977 6.217

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 30
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. Study Case: SC
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: SUSKi GES-1 DM(B) BiNASI
Nominal kV = 33.000

Voltage c Factor

1.10 (User-Defined)

Contribution

3-Phase Fault

Line-To-Ground Fault

Positive & Zero Sequence Impedances
Looking into ""From Bus"

From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
SUSKI GES-1 DM(B) Total 0.00 6.897 0.00 162.27 175.78 0.980 0.980  5.31E+000 2.74E+001 5.68E+002 5.64E+001
BINASI
SUSKI GES-1 DM(A) SUSKI GES-1 DM(B) 0.10 6.897 0.04 162.24 175.76 0.980 0.980  5.31E+000 2.74E+001 5.68E+002 5.64E+001
BINASI BINASI
SUSKI GES-1 TR.1.3 SUSKI GES-1 DM(B) 0.00 0.000 0.00 162.27 175.78 0.000 0.000
BINASI BINASI
SUSKI GES-1 TR.1.4 SUSKI GES-1 DM(B) 0.00 0.000 0.00 162.27 175.78 0.000 0.000
BINASI BINASI
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 6.897 0.980 5.973 6.212
Peak Current (kA), Method C 15.291 2.173 13.242 13.773
Breaking Current (kA, rms, symm) 0.980 5973 6.212
Steady State Current (kA, rms) 6.897 0.980 5973 6.212

# Indicates a fault current contribution from a three-winding transformer

* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 31
. 12.6.0H
Location: Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: SUSKi GES-1 TR.1.1 BiNASI
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
SUSKI GES-1 TR.1.1 Total 0.00 6.887 0.00 162.24 175.75 0.979 0.979 5.38E+000 2.74E+001 5.68E+002 5.65E+001
BiNASI
SUSKi GES-1DM(A) ~ SUSKI GES-1TR.1.1 0.36 6.887 016 16215  175.66 0.979 0979  5.38E+000 2.74E+001 5.68E+002 5.65E+001
BINASI BINASI
Bus5 SUSKI GES-1 TR.1.1 0.00 0.000 0.00 16224 17575 0.000 0.000
BINASI
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 6.887 0.979 5.965 6.204
Peak Current (kA), Method C : 15.234 2.165 13.193 13.721
Breaking Current (kA, rms, symm) : 0.979 5.965 6.204
Steady State Current (kA, rms) : 6.887 0.979 5.965 6.204

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 32
. 12.6.0H
Location: Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: SUSKi GES-1 TR.1.2 BINASI
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
SUSKI GES-1 TR.1.2 Total 0.00 6.879 0.00 162.22 175.73 0.978 0.978 5.43E+000 2.74E+001 5.69E+002 5.66E+001
BiNASI
SUSKI GES-1 DM(A) SUSKI GES-1TR.1.2 0.57 6.879 0.25 162.07 175.59 0.978 0.978 5.43E+000 2.74E+001 5.69E+002 5.66E+001
BINASI BINASI
Bus1l SUSKI GES-1 TR.1.2 0.00 0.000 0.00 16222 17573 0.000 0.000
BINASI
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 6.879 0.978 5.957 6.196
Peak Current (kA), Method C : 15.186 2.159 13.151 13.678
Breaking Current (kA, rms, symm) : 0.978 5.957 6.196
Steady State Current (kA, rms) : 6.879 0.978 5.957 6.196

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 33
. 12.6.0H
Location: Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: SUSKi GES-1 TR.1.3 BINASI
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
SUSKIGES-1TR.13  Total 0.00 6.803 000 16205 17553 0.970 0970  5.89E+000 2.77E+001 5.72E+002 5.75E+001
BiNASI
SUSKI GES-1 DM(B) SUSKI GES-1TR.1.3 2.26 6.803 1.01 161.43 174.97 0.970 0.970 5.89E+000 2.77E+001 5.72E+002 5.75E+001
BINASI BINASI
Bus37 SUSKI GES-1 TR.1.3 0.00 0.000 0.00 16205 17553 0.000 0.000
BINASI
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 6.803 0.970 5.891 6.127
Peak Current (kA), Method C : 14.793 2.110 12.811 13.323
Breaking Current (kA, rms, symm) : 0.970 5.891 6.127
Steady State Current (kA, rms) : 6.803 0.970 5.891 6.127

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer



ETAP

Project: Page: 34
. 12.6.0H
Location: Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. . Study Case:  SC )
Filename:  SUSKI 1 GES Config.:  Normal
Fault at bus: SUSKi GES-1 TR.1.4 BINASI
Nominal kV = 33.000
Voltage c Factor = 1.10 (User-Defined)
Positive & Zero Sequence Impedances
Contribution 3-Phase Fault Line-To-Ground Fault Looking into ""From Bus"
From Bus To Bus %V kA % Voltage at From Bus kA Symm. rms % Impedance on 100 MVA base
ID ID From Bus ~ Symm. rms Va Vb Ve la 310 R1 X1 RO X0
SUSKI GES-1 TR.1.4 Total 0.00 6.773 0.00 161.98 175.45 0.967 0.967 6.07E+000 2.78E+001 5.74E+002 5.78E+001
BiNASI
SUSKI GES-1 DM(B) SUSKI GES-1 TR.1.4 2.95 6.773 1.32 161.17 174.72 0.967 0.967 6.07E+000 2.78E+001 5.74E+002 5.78E+001
BINASI BINASI
Bus33 SUSKI GES-1 TR.1.4 0.00 0.000 0.00 161.98 175.45 0.000 0.000
BINASI
3-Phase L-G L-L L-L-G
Initial Symmetrical Current (kA, rms) 6.773 0.967 5.866 6.100
Peak Current (kA), Method C : 14.643 2.091 12.681 13.189
Breaking Current (kA, rms, symm) : 0.967 5.866 6.100
Steady State Current (kA, rms) : 6.773 0.967 5.866 6.100

# Indicates a fault current contribution from a three-winding transformer
* Indicates a zero sequence fault current contribution (310) from a grounded Delta-Y transformer
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3-Phase, LG, LL, LLG Fault Currents

Short-Circuit Summary Report

Bus 3-Phase Fault Line-to-Ground Fault Line-to-Line Fault *Line-to-Line-to-Ground
ID kv 1"k ip Ik 1"k ip Ib 1k 1"k ip Ib Ik 1"k ip Ib 1k

0497953 NOLU MEVCUT 33000 12.005 32.803 12.005  1.041  2.845 1041 1041 10397 28408 10.397 10.397 10.658 29.120 10.658  10.658
DIREK

BETON KOSK BINASI 33000 11.984 32715 11.984 1041 2842 1041 1041 10378 28332 10378 10.378 10.639 29.044 10.639  10.639
MOD5/B

BKB-1 BiNASI 33000 7.140 16407  7.140  0.999 2295 0999 0999  6.184 14209 6184 6184 6430 14774 6430  6.430
Busl 154.000 9762 26824 9762 9762 26824 9762 9762 8455 23231 8455 8455  9.762 26.824 9762  9.762
Bus3 33000 11.930 32499 11.930  1.040  2.834 1040  1.040 10332 28145 10332 10.332 10592 28855 10592 10.592
Bus4 33000 7.164 16474  7.64 0999 2298 0999 0999 6205 14267 6205 6205 6451 14833 6451  6.451
Buss 33000 6.885 15223  6.885 0979 2164 0979 0979 5962 13183 5962 5962 6201 13711 6201 6201
Bus6é 0.800 18.230 37.217 18.230 18.647 38.068 18.647 18.647 15788 32231 15788 15788 18477 37.721 18477 18477
Bus11 33000 6.876 15175  6.876 0978 2158 0978 0978 5955 13142 5955 5955 6193 13668 6193  6.193
Bus12 0.800 18.228 37.210 18228 18.645 38061 18.645 18.645 15786 32225 15786 15786 18475 37.713 18475 18475
Bus32 0.800 18.208 37.123 18.208 18.631 37.986 18.631 18.631 15768 32149 15768 15768 18451 37.619 18451 18451
Bus33 33000 6771 14633 6771  0.967  2.090 0967 0967 5864 12672 5864 5864 6098 13179 6098  6.098
Bus35 33000 11.930 32499 11.930  1.040  2.834 1040  1.040 10332 28145 10332 10.332 10592 28855 10592 10.592
Bus37 33000 6800 14782  6.800 0970 2109 0970 0970 5889 12.802 5889 5889 6125 13314 6125  6.125
Bus38 0.800 18.213 37.147 18213 18635 38007 18.635 18.635 15773 32171 15773 15773 18458 37.646 18.458  18.458
GES AGP-1.1 0.800 18.130 36911 18.130 18466 37.594 18.466 18.466 15701 31965 15701 15701 18.386 37.433 18386 18.386
GES AGP-1.2 0.800 18.128 36.903 18.128 18.464 37.588 18.464 18.464 15699 31959 15699 15699 18384 37.425 18384 18.384
GES AGP-1.3 0.800 18.113 36.842 18.113 18454 37535 18.454 18454 15687 31.906 15687 15687 18367 37.350 18367 18.367
GES AGP-1.4 0.800 18.108 36.818 18.108 18450 37515 18450 18450 15682 31.885 15682 15682 18361 37.333 18361 18.361
TDM-1 BiNASI (MBK) 33000 7121 16352  7.21 0998 2292 0998 0998 6.167 14161  6.167  6.167 6412 14725 6412  6.412
TM OG BARASI 33000 12.087 33134 12,087 1042 2857 1042 1042 10468 28.695 10468 10468 10.728 29.410 10.728 10.728
SUSKi GES-1 DM(A) BINASI ~ 33.000  6.902 15314  6.902 0980 2175 0980 0980 5977 13262 5977 5977 6217 13794 6217 6217
SUSKi GES-1 DM(B) BINASI ~ 33.000  6.897 15291  6.897  0.980 2173 0980 0980 5973 13242 5973 5973 6212 13773 6212 6212
SUSKi GES-1 TR.L.1BINASI 33000  6.887 15234  6.887 0979 2165 0979 0979 5965 13193 5965 5965 6204 13721 6204 6204
SUSKi GES-1TR.L.2 BINASI 33000  6.879 15186  6.879 0978 2159 0978 0978 5957 13151 5957 5957 6.196 13678 6.196  6.196
SUSKi GES-1 TR.L.3BINASI ~ 33.000  6.803 14793  6.803 0970 2110 0970 0970 5891 12811 5891 5891 6127 13323 6127  6.127
SUSKi GES-1 TR.L4 BINASI 33000 6773 14.643 6773  0.967  2.091 0967 0967 5866 12681 5866 5866 6100 13189 6100  6.100

All fault currents are in rms kA. Current ip is calculated using Method C.

* LLG fault current is the larger of the two faulted line currents.



ETAP

Project: Page: 36
Location: 12.6.0H Date: 26-10-2021
Contract: SN:
Engineer: Revision: Base
. Study Case: SC
Filename:  SUSKI 1 GES Config.:  Normal
Sequence Impedance Summary Report
Bus Positive Seg. Imp. (ohm) Negative Seq. Imp. (ohm) Zero Seq. Imp.  (ohm) Fault Zf (ohm)

1D kv Resistance Reactance Impedance Resistance Reactance Impedance Resistance Reactance Impedance Resistance Reactance Impedance
0497953 NOLU MEVCUT DIiREK  33.000 0.04179 1.74523 1.74573 0.04179 1.74523 1.74573 60.07179 1.78034  60.09817 0.00000 0.00000 0.00000
BETON KOSK BiNASI MODS5/B 33.000 0.04293 1.74835 1.74888 0.04293 1.74835 1.74888 60.08094 1.79282  60.10768 0.00000 0.00000 0.00000
BKB-1 BiNASI 33.000 0.46626 2.89780 2.93508 0.46626 2.89780 2.93508 60.94522 579819  61.22042 0.00000 0.00000 0.00000
Busl 154.000 0.20033  10.01628  10.01828 0.20033  10.01628  10.01828 0.20033  10.01628  10.01828 0.00000 0.00000 0.00000
Bus3 33.000 0.04578 1.75614 1.75674 0.04578 1.75614 1.75674 60.10372 1.82399  60.13139 0.00000 0.00000 0.00000
Bus4 33.000 0.46283 2.88844 2.92529 0.46283 2.88844 2.92529 60.91779 576074  61.18957 0.00000 0.00000 0.00000
Bus5 33.000 0.58703 2.98696 3.04409 0.58703 2.98696 3.04409 61.91133 6.15488  62.21652 0.00000 0.00000 0.00000
Bus6 0.800 0.00716 0.02562 0.02660 0.00716 0.02562 0.02660 0.00682 0.02387 0.02482 0.00000 0.00000 0.00000
Bus1l 33.000 0.59289 2.98980 3.04802 0.59289 2.98980 3.04802 61.95824 6.16626  62.26433 0.00000 0.00000 0.00000
Bus12 0.800 0.00717 0.02562 0.02661 0.00717 0.02562 0.02661 0.00682 0.02387 0.02482 0.00000 0.00000 0.00000
Bus32 0.800 0.00721 0.02564 0.02664 0.00721 0.02564 0.02664 0.00682 0.02387 0.02482 0.00000 0.00000 0.00000
Bus33 33.000 0.66187 3.02383 3.09542 0.66187 3.02383 3.09542 62.51006 6.30234  62.82696 0.00000 0.00000 0.00000
Bus35 33.000 0.04578 1.75614 1.75674 0.04578 1.75614 1.75674 60.10372 1.82399  60.13139 0.00000 0.00000 0.00000
Bus37 33.000 0.64232 3.01435 3.08202 0.64232 3.01435 3.08202 62.35368 6.26441  62.66757 0.00000 0.00000 0.00000
Bus38 0.800 0.00720 0.02564 0.02663 0.00720 0.02564 0.02663 0.00682 0.02387 0.02482 0.00000 0.00000 0.00000
GES AGP-1.1 0.800 0.00728 0.02574 0.02675 0.00728 0.02574 0.02675 0.00727 0.02423 0.02529 0.00000 0.00000 0.00000
GES AGP-1.2 0.800 0.00728 0.02574 0.02675 0.00728 0.02574 0.02675 0.00727 0.02423 0.02529 0.00000 0.00000 0.00000
GES AGP-1.3 0.800 0.00731 0.02576 0.02677 0.00731 0.02576 0.02677 0.00727 0.02423 0.02529 0.00000 0.00000 0.00000
GES AGP-1.4 0.800 0.00732 0.02576 0.02678 0.00732 0.02576 0.02678 0.00727 0.02423 0.02529 0.00000 0.00000 0.00000
TDM-1 BINASI (MBK) 33.000 0.46912 2.90561 2.94324 0.46912 2.90561 2.94324 60.96809 5.82940 61.24614 0.00000 0.00000 0.00000
TM OG BARASI 33.000 0.03750 1.73352 1.73393 0.03750 1.73352 1.73393 60.03750 1.73352  60.06252 0.00000 0.00000 0.00000
SUSKI GES-1 DM(A) BINASI 33.000 0.57608 2.98126 3.03641 0.57608 2.98126 3.03641 61.82376 6.13209  62.12712 0.00000 0.00000 0.00000
SUSKI GES-1 DM(B) BINASI 33.000 0.57860 2.98304 3.03863 0.57860 2.98304 3.03863 61.84389 6.13921  62.14786 0.00000 0.00000 0.00000
SUSKI GES-1 TR.1.1 BINASI 33.000 0.58585 2.98600 3.04293 0.58585 2.98600 3.04293 61.90194 6.15105  62.20680 0.00000 0.00000 0.00000
SUSKI GES-1 TR.1.2 BINASI 33.000 0.59172 2.98885 3.04686 0.59172 2.98885 3.04686 61.94886 6.16243  62.25461 0.00000 0.00000 0.00000
SUSKI GES-1 TR.1.3 BINASI 33.000 0.64115 3.01339 3.08084 0.64115 3.01339 3.08084 62.34429 6.26059  62.65785 0.00000 0.00000 0.00000
SUSKI GES-1 TR.1.4 BINASI 33.000 0.66069 3.02288 3.09424 0.66069 3.02288 3.09424 62.50067 6.29852  62.81723 0.00000 0.00000 0.00000



One-Line Diagram - OLVI1 (Star Sequence-of-Operation)

ENTERKONNEKTE SISTEM
2604 MVAsc

F-7:3x1x400mm2 N2XSY 150m

3x1x400mm2 N2XSY 40m

3x1x400/35mm2 N2XSY 50m H

3x477TMCM
5700m

Bus4

3x1x400/35mm2 N2XSY 60m

KARAKOPRU TM
100 MVA

TM OG BARASI

F-4:3x1x400mm2 N2XSY 150m
3€1400400
0497953 NOLU MEVCUT DIREK

3x1x400mm2 N2XSY 40m
3€1400400

BETON KOSK BINASI MOD5/B

3x1x400/35mm2 N2XSY50m
3€1400400

3x477MCM
5700m

3x1x150mm2 Al.
3-1/C 150

XLPE 10m

3-1/C 400
BKB-1 BINASI __ |
3x1x400/35mm2 N2XSY  50m H
. 3-1/C 400
TDM-1 BINASI (MBK) —1| —
T 1.1
3x(1x150/25)mm2 Al. XLPE [}3—1/C 150
425m p
44444<i> GES DM KES. (OTOP.) G. H.
SUSKI GES-1 DM(A) BINASI
DM KES. GCIKIS H. (TR1.1) 1}444H<:> 1}4444<:> DM KES. CIKIS H. (TR1.2)
L 1.1 L 1.2 [
3% (1x95/16)mm2 | || 3x(1x95/16)mm2
Al. XLPE 25m 3-1/C 95 3-1/C 95 Al. XLPE 40m
TRI.1 KES. GIRTS HUCREST )4444<:> )444A<:> TR1.2 KES. GIRIS HUCRESI
SUSKI GES-1 TR.1.1 BINAST _—| — 1 SUSKI GES-1 TR.1.2 BINASI
TR1.1 TR KORUMA HUCRESI }4‘4‘<i> :}444H<:> TR1.2 TR KORUMA HUCRESI
§1.1:3x1x95mm2 Cu XLPE 5m S1.2:3x1x95mm2 Cu XLPE 5m
3-1/¢ 95 3-1/¢ 95
TR1 TR2
1250 kVA 1250 kVA
D-TR 1.1 12-1/C 240 | po7r 1.2
4x (4x (1x240mm2)) NYY 5m 12-1/C 240 4x (4x (1x240mm2) ) NYY 5m
GES AGP-1.1 GES AGP-1.2
SUSKI GES-1 DM(B) BINASI
DM KES. CIKIS H. (TR1.3) 1)4444<:> 1}4444<:> DM KES. CIKIS H. (TR1.4)
L 1.3 L 1.4
3% (1x95/16)mm2 [] 3-1/C 95 3-1/¢ 95 [| 3% (1x95/16)mm2
Al. XLPE 160m Al. XLPE 210m
TR1.3 KES. GiRIS HUCRESI ‘}444<:> :)4444<:> TR1.4 KES. GiRIS HUCRESI
SUSKI GES-1 TR.1.3 BINAST _—| — 1 SUSKI GES-1 TR.1.4 BINASI
TR1.3 TR KORUMA HUCRESI k}“‘ﬁ<:> :}4444<:> TR1.4 TR KORUMA HUCREST
§1.3:3x1x95mm2 Cu XLPE 5Sm S1.4:3x1x95mn2 Cu XLPE 5m
3-1/C 95 3-1/¢ 95
TR3 R4
1250 kVA 1250 kVA
12-1/C 240
beTR 1.3 12-1/C 240 D-TR 1.4
4x (4x (1x240mm2)) NYY 5m 4x (4% (1x240mm2) ) NYY 5m

GES AGP-1.3

GES AGP-1.4

12:33:23  Eki 26, 2021
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Project File: SUSKI 1 GES



Seconds

500

300

100
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30

10

,05

,03
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Amps SUSKI GES DM(A) BINASI (Nom. kV=33, Plot Ref. kV=33)

1 3 5 10

30

50 100

300 500 1K 3K

5K

10K

1K

GES DM KES. (OTOP.) G. H.- P~ 51

/19C1

/ | Siemens

/ |7s061

CT Ratio 400:5

KES. GIRI
OC1

HUCRESI - P - 51

Siemens
7SJ61
CT Ratio 25:5

IEC - Normal Inverse

Pickup = 0,6 (0,5-20 Sec-5A)

Time Dial = 0,1

3x=0,63s,5x=0,428s,8x=0,33s

IEC - Normal Inverse
Pickup =0,5 (0,5 - 20 Sec - 5A)

Time Dial = 0,2
3x=1,26s,5x=0,856s,8x=0,659 s

DMKES. CIKISH. (TRB.)-P - 51

OC1

Siemens

75J61
CT Ratio 25:5

/

IEC - Normal Inverse
Pickup = 0,65 (0,5 -20 Sec-5A)

Time Dial = 0,15
3x=0,945s, 5x =0,642s,8x=0,495s

e

<> ES DM KES. (OTOP.) G, H.

DM KES| CIKIS H

(TR B.)

>N KES. GIRIS HOUCREST

@ TR KORUMA| HUCRESE

TR KORUMA HUCRESI - P - 51

OC1

Siemens

75J61
CT Ratio 25:5

IEC - Normal Inverse

Pickup = 0,5 (0,5 - 20 Sec - 5A)
Time Dial = 0,05

3x=0,315s,5x=0,214s,8x=0,165 s

1 3 5 10

Amps SUSKI GES DM(A) BINASI (Nom. kV=33, Plot Ref. kV=33)

30

50 100

300 500 1K 3K

5K

10K

ETAP Star 12.6.0H

Project:

Location:
Contract:
Engineer:

Star3

Filename: C:\ETAP 1260\SUSKi GES\SUSKI GES.OT!I

Date: 26-10-2021

SN:
Rev: Base
Fault: Phase
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Seconds

Amps X 10 SUSKI GES DM(A) BINASI (Nom. kV=33, Plot Ref. kV=33)

5 1 3 5 10 30 50 100 300 500 1K 3K 5K 10K
i« s "
o GES DM KES. (OTOP.)G.H.-G-51
OcC1
500 - 500
Siemens
7SJ61
300 CT Ratio 400:5 300
Definite Time
Pickup = 0,75 (0,25 - 20 Sec - 5A)
Time Dial = 0,2
3x=0,2s,5x=0,25,8x=0,2s
100 100
« DM KES. CIKISH. (TRB.)-G - 51
ocC1
50 - 50
Siemens
% +{KES. GIRIS HUCRESI- G - 51 Z:STJg;tio vis ©
% Definite Time
Siemens Pickup = 12,1 (0,25 - 20 Sec - 5A)
7SJ61 Time Dial = 0,15
CT Ratio 25:5 3x=0,155, 5x= 0,155, 8x= 0,155
10 Definite Time 10
Pickup = 12,1 (0,25 - 20 Sec - 5A)
Time Dial = 0,1
3x=0,1s,5x=0,15s,8x=0,15s
5 5
3 3
X TR KORUMA HUCRESI - G - 51
ocC1
Siemens
7SJ61
CT Ratio 25:5
L Definite Time !
Pickup = 12,1 (0,25 - 20 Sec - 5A)
Time Dial = 0,05
5 3x=0,05s,5x=0,05s,8x=0,05s 5
3 3
> ES DM KES (OTOP.) G. H.
1 1
DM KES| CIKIS' H (TR B.)
,05 ,05
,03 4 ,03
>N KES. GIRI§ HUCRESI
@ TR KORUMA| HUCRESI
,01 ,01
5 1 3 5 10 30 50 100 300 500 1K 3K 5K 10K

Amps X 10 SUSKI GES DM(A) BINASI (Nom. kV=33, Plot Ref. KV=33) 110 sur 12600

Star3
Project: Date: 26-10-2021
Location: SN:
Contract: Rev: Base
Engineer: Fault: Ground
Filename: C:\ETAP 1260\SUSKIi GES\SUSKIi GES.OTI

Spuooss



MUHENDISLIKDANISMANLIK

GES TR Binalari (KESICiLi GIRiS HUCRESI HO1 )

Akim trafosu tzerindeki anma akimi I = formulinden bulunur.
n
V3.U
S71= 1250 kVA (YG hat yiiki) icin anma akimi I, = ﬂ
U= 33,00 kV (YG gerilim seviyesi) V3.33

21,87 A'e en yakin standart akim trafosu cevirme orani 25/5A olan akim trafosu secilmistir.

GES TR Binalari (AKIM- GERILiM O6LCU HUCRESI HO2)

Akim trafosu tizerindeki anma akimi I = formuliinden bulunur.
n
V3.U
St= 1250 kVA (YG hat yiiki) icin anma akimi = ﬂ
U= 33,00 kV (YG gerilim seviyesi) V3.33

21,87 A'e en yakin standart akim trafosu ¢cevirme orani 25/5-5-5A olan akim trafosu secilmistir.

GES TR Binalari (KESICiLi TR KORUMA HUCRESI H03)

Akim trafosu Uzerindeki anma akimi [ = formuliinden bulunur.
n
V3.U
S1= 1250 kVA (YG hat yiiki) icin anma akimi I, = ﬂ
U= 33,00 kV (YG gerilim seviyesi) V3.33

21,87 A'e en yakin standart akim trafosu ¢cevirme orani 25/5A olan akim trafosu secilmistir.

GES DM(A-B) Binalar1 (KESICiLi CIKIS HUCRESI H03-H04-H07-H08)

Akim trafosu tzerindeki anma akimi I = formuliinden bulunur.
n
V3.U
ST= 1250 kVA (YG hat yiiki) icin anma akimi = ﬂ
U= 33,00 kV (YG gerilim seviyesi) V3.33

21,87 A'e en yakin standart akim trafosu ¢evirme orani 25/5-5-5A olan akim trafosu segilmistir.

GES DM-1A Binasi (KESICiLI OL¢U HUCRESI H02 )

Akim trafosu Gzerindeki anma akimi I, = St formiliinden bulunur.
V3.U

Srt= 5000 kVA (YG hat yuiki) icin anma akimi I, = 50&

U= 33,00 kV (YG gerilim seviyesi) V3.33

87,48 A'e en yakin standart akim trafosu cevirme orani 400/5A olan akim trafosu segilmistir.

PROJE ADI: SUSKI-1 GES
HAZIRLAYAN: SALIH BARIS UNAL

21,87 A
21,87 A
21,87 A
21,87 A
87,48 A

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, codaltilamaz ve daditilamaz.



MUHENDISLIKDANISMANLIK

GES DM(A) Binasi (KESICILi GiRiS HUCRESI HO1 )

Akim trafosu tzerindeki anma akimi

Srt= 5000 kVA

33,00 kV

(YG hat yiiki)
(YG gerilim seviyesi)

formulinden bulunur.

icin anma akimi

87,48 A'e en yakin standart akim trafosu ¢evirme orani 400/5A olan akim trafosu segilmistir.

Secilen akim trafolarinin maksimum termik kisa devre akimi 16kA olmak zorundadir

Kisa devre hesaplarinda OG tarafindaki kisa devre akimi : [Isc=

Dinamik kisa devre akimi ise

40kA> 17,26 kA

8.2.Gerilim Trafosu Secimi

Idyn=2.5x Isc=

2.5x6,902 =

6,902

17,26

kA olarak hesaplanmistir.
kA olarak hesaplanmistir.

oldugu igin secilen akim trafosu termik kisa devre akimi bakimindan uygundur

PROJE ADI: SUSKI-1 GES

HAZIRLAYAN: SALIH BARIS UNAL

87,48

Gerilim trafosu dzellikleri asagidaki tabloda gosterilmistir.Olci hiicresinde asil ve yedek sayaglari besleyecek sekilde 3
sekonderli gerilim trafosu secilmistir.

Ozellik

TR BINALARI - GES DM(A) (8l
Hicresi)

GES DM(A) (OTOP.
Hicresi)

GES DM(B) (Gerilim
Trafo Hiicresi)

Primer sekonder gerilim(kV)

33/v3,0.1/v3kV,0.1/v3kV,0.1/V

33/v3,0.1/v3kV,0.1/V

33/v3,0.1/v3-0,22kV

3kV 3kv
Nominal gerilim (kV) 36 36 36
Yildirim Darbe Gerilimi(kV) 125 125 125
Anma glcl(o6lcl) 30+30+30VA 15+15VA 60+2500VA
Asiri Gerilim faktori 1,20 1,20 1,20
Tipi Kuru tip Kuru tip Kuru tip
Sinifi 0,5 0,53P 0,53P

8.3. OG MMMH Hiicre Secimi

Secilen hiicrelerin 6zellikleri asagidaki tabloda gosterilmistir.

Ozellik UCM 36
Nominal gerilim (kV) 36
Yildirim Darbe Gerilimi(kV) 70
Nominal akim (A) 630
Kisa devre akim (kA) 16
Kisa devre akim tepe (kA) 80

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, codaltilamaz ve daditilamaz.



MUHENDISLIKDANISMANLIK

PRIMER MALZEME LISTESI

PROJE ADI: SUSKI-1 GES
HAZIRLAYAN: SALIH BARIS UNAL

1.AKIM TRANSFORMATORLERI

1.0G HUCRELER

1.1 KESICiLi GIRiS-CIKIS HUCRESI

Kesici

SF6 Gazli Kesici ; 36kV,630A, 16kA

Ayiricl

36kV,630A,16kA

Akim Trafosu

3 adet36 kV 25/5 A 30 VA 5P10 Ith=16kA

Koruma Rolesi ANSI Kodlari

50/51; 50N/51N

Toprak Ayiricisi

1 adet 3 Fazli ; 36kV, 16kA

Adet

1

Bulundugu Hiicre

(HO1 TR BINALARI - HO3, H04 GES DM(A)- HO7, HO8 GES DM(B)

1.2 YUK AYRICILI AKIM GERiLiM OLCU HUCRESI

Ayirici

36kV,630A,16kA

Akim Trafosu

36 kV 25/ 5-5-5A 15+15+15 VA- Cl:0.5 FS5 Ith=16kA

Gerilim Trafosu

33/v3,0.1/v3kV,0.1/v3kV,0.1/v3kV CI:0.5 30+30+30 VA YYY

Sayag¢

Cift Yonll Sayag x5 ,CL: 0.5s ; 2 adet

Adet

1

Bulundugu Hiicre

(HO2 TR BiNALARI)

1.3 KESIiCiLi TRAFO KORUMA HUCRESi

Kesici

SF6 Gazli Kesici ; 36kV,630A, 16kA

Ayiric

36kV,630A,16kA

Akim Trafosu

3 adet36 kV 25/5A 30VA 5P10 Ith=16kA

Koruma Rolesi ANSI Kodlari

50/51; 50N/51N

Toprak Ayiricisi

1 adet 3 Fazli ; 36kV, 16kA

Adet

1

Bulundugu Hiicre

(HO3 TR BINALARI)

1.4 OTOPRODUKTOR HUCRESI

Kesici

SF6 Gazli Kesici ; 36kV,630A, 16kA

Ayirici

36kV,630A,16kA

Gerilim Trafosu

33/v3,0.1/v3kV,0.1/v3kV Cl:0.5-3P 15+15 VA YYD

Akim Trafosu

36 kV 400/5-5A 15+15VA CL:0.5FS5-5P10 Ith=16kA

Koruma Rolesi ANSI Kodlari

50/51; 50N/51N;59/59N; 27,67/67N

Adet

1

Bulundugu Hiicre

(HO1 GES DM(A) BINASI)

1.5 YUK AYRICILI AKIM GERILiM OLCU HUCRESI

Ayiric

36kV,630A,16kA

Akim Trafosu

36 kV 400/ 5-5-5A 15+15+15 VA- Cl:0.5 FS5 Ith=16kA

Gerilim Trafosu

33/v3,0.1/v3kV,0.1/v3kV,0.1/v3kV Cl:0.5 30+30+30 VA YYY

Sayag

Cift Yonli Sayag x5 ,CL: 0.5s ; 2 adet

Adet

1

Bulundugu Hiicre

(HO2 GES DM(A) BINASI)

1.6 GERILiM OLCU HUCRESI

Ayirici 36kV,630A,16kA
Gerilim Trafosu 33/v3,0.1/v3-0,22kV Cl:0.5+3P 60+2500 VA DY
Adet 1

Bulundugu Hiicre

(HO9 GES DM(B) BINASI)

1.7 YUK AYIRICILI GiRiS HUCRESI

Ayirici

36kV,630A,16kA

Adet

1

Bulundugu Hicre

(HO6 GES DM(B) BINASI)

1.8 KABLO BAGLAMA HUCRESI

Ayirici

36kV,630A,16kA

Adet

1

Bulundugu Hiicre

(HO5 GES DM(A) BINASI)

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, ¢odaltilamaz ve dagitilamaz.



MUHENDISLIKDANISMANLIK

PROJE ADI: SUSKI-1 GES

HAZIRLAYAN: SALIH BARIS UNAL

2.BAKIMSIZ AKU REDRESOR GRUBU

Giris Gerilimi 230VAC
Cikis Gerilimi 24VDC
Maksimum Akimi 20A
Kapasite 26Ah
Adet 1
Bulundugu Yer TR BINALARI
Giris Gerilimi 230VAC
Cikis Gerilimi 110vDC
Maksimum Akimi 25A
Kapasite 55Ah
Adet 1

Bulundugu Yer

GES DM(A)- GES DM(B)

3.0G KABLOLAR

OG KABLOLAR
Kablo Tipi 20.8/36kV Tek Damarli Kablo
Kesiti 1x95/16 mm?2 N2XSY, 1x95/16 mm? NA2XSY, 1x150/25 mm? NA2XSY

4. 1250 kVA TRANSFORMATOR

Uretim Standartlan IEC60076-1
Servis Tipi Surekli Servis
Sogutma Modu ONAN
Anma Gucl 2750 kVA
Anma Gerilimleri 36/0.8
Gerilim Ayari & Kademe Sayisi (YG,Bosta Gerilim Ayarli) 5 kademe
Faz Adedi 3

Frekans 50 Hz
Baglanti Grubu Dyn 11
Bosta Kayip 1750 W
Yiikte Kayip 14000W
Kisa Devre Gerilimi (75 ve ana kademede) . %6

Bosta Akim 1.4 + %30
AG ve YG Sargilar Alliminyum
Tank kapagi Civatal
Kisa Devre Dayanim Suresi 3sn

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, ¢odaltilamaz ve dagitilamaz.



MUHENDISLIKDANISMANLIK

8.2.BARA SECiIM HESAPLARI

PROJE ADI: SUSKi-1 GES
HAZIRLAYAN: SALIH BARIS UNAL

Santralde kullanilacak olan baralarin secimi akim tasima kapasitesi,dinamik kuvvet, mekanik dayanim

rezonans bakimindan incelenecektir
8.2.1.Akim Tasima Kapasitesi

GES ANA PANO Baralan (AGP)

938,19 A uygundur

S S: 1000 kW(pano giici)
I, = = 721,7 A V: 800 V(gerilim)
YEE Vu k: 1,3 emniyet katsayisi
IL,=1I,-k = 938,19 A Ib: bakir baradan gegen akim
Secilen 80x10mm boyasiz bakir baranin akimi 1400 >
Secilen 80x10mm boyasiz bakir baranin akimi 1400 >

8.2.2.Bara Dinamik Kuvvet,Mekanik Dayanim ve Rezonans Hesaplari

1000,00 A tms uygundur

Invertér kablolari Ana daditim panosuna (AGP) baglanacaktir.80x10 mm'lik bara kullaniimasi
6ngoriilmiis ve buna gére hesaplamalar yapilip kontrol edilecektir.Baralarin her biri 6 adet mesnet

izolatérii ile panoya baglanacaktir.

Barada olusan dinamik kuvvet denklem-(a)'ya gére hesaplanmistir.

Fp=2.04-1% - (L/g) - 1072 (kg) (a)

F,:dinamik kuvvet kg/cm2

l,;: Darbe kisa devre akimi (kA)

a: baralar arasi mesafe (cm)

L:mesnet izolatorleri arasi mesafe(cm)

Is= 18,13 kA (kisa devre akim hesaplarinda bulunmustur)
a= 4 cm

L= 40 cm

Fh= 67,05 kg bulunur

Dinamik zorlama kuvveti ise denklem-(b)'ye gére bulunur.

L

(12- W) (®)

O'h:Fh‘

oh: Dinamik zorlama kuvveti (kg/cm?2)

W:mukavement momenti (2°4°/,) (cm3)
: bar nisligi(cm
b: bara ge §vg(c ) b= 30
d: bara kalinligi(cm)
o d= 10
r:bara uzunlugu
r= 1000

W= 1,333333 cm’
och= 167,6354 < 2500kg(bakir igin)uygundur

Rezonans hesabi denklem (c)'ye gére hesaplanmistir.

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki sakhidir. Hig bir sekilde izinsiz kullanilamaz, cogaltilamaz ve dagitilamaz.



PROJE ADI: SUSKi-1 GES

MUHENDISLIKDANISMANLIK HAZIRLAYAN: SALIH BARIS UNAL

n=112- /E .]/G 4 peryot/saniye (c)

E:bakir elastikiyet modulti(kg/cm?)
J:eylemsizlik momenti (2°#%/,,) (cm?)
G: Bakirin agirhgi(kg)

E= 1,25-10°kg/cm?
J= 1,333333 cm4
G= 7,12 kg/m X 1 = 7,12 kg

n= 33,86744 peryot/saniye uygundur

(rezonansin sebeke frekansinin(50Hz)+10% veya sebeke frekansinin iki katinin +10% sinirlari icinde olmamasi gerekmektedir.)

Di ik
Dinamik | Mukavement | Bakirin | Eylemsizlik nami Rezonans,n(
. - . - . Zorlama
BARA Kesit (uzunlukxgenislikxkahnlik) | Kuvvet Momenti Agirhg Momenti . peryot/
Fh(ke) w(em3) | Gke/m) | Jiem4) Kuvveti saniye)
ch(kg/cm?2)
AGP1.1 1000 80 10 67,05417 1,333 7,12 1,33333 167,6 33,86744
AGP1.2 1000 80 10 67,03937 1,333 7,12 1,33333 167,6 33,86744
AGP1.3 1000 80 10 66,92848 1,333 7,12 1,33333 167,3 33,86744
AGP1.4 1000 80 10 66,89153 1,333 7,12 1,33333 167,2 33,86744

Bakir baralarin akim tasima kapasiteleri
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Bara ozellikleri Boyali bara { Amper ) Ciplak bara { Amper )

B;V;t '::‘r: ‘?g';'r":‘ 1 11 111 v I 1 111 v
12x2 24 0,21 125 250 110 220

15x2 30 0,27 155 270 140 240

15x3 45 0,4 185 330 170 300

20x2 40 0,36 205 350 185 315

20x3 60 0,54 245 425 220 380

20x5 100 0,89 325 550 290 495

25x3 75 0,67 300 510 270 460

25x5 125 1,12 385 670 350 600

30x3 90 0,8 350 600 315 540

30x5 150 1,34 450 780 400 700

30x10 300 2,67 600 1070 630 1100

40x3 120 1,07 460 780 420 710

40x5 200 1,78 600 1000 520 900

40x10 400 3,56 835 1500 2060 2800 750 1350 1850 2500

50x5 250 2,23 720 1200 1750 2300 630 1100 1500 2100
50x10 500 4,45 1025 1800 2450 3330 920 1620 2200 3000
60x5 300 2,67 825 1400 1980 2650 750 1300 2800 2400
60x10 600 5,34 1200 2100 2800 3800 1100 1860 2500 3100
80x5 400 3,56 1060 1800 2450 3300 950 1650 2200 2900
80x10 800 7,12 1540 2600 3300 4600 1400 2300 3100 4200
100x5 500 4,45 1310 2200 2950 3800 1100 2000 2600 3400
100x10 1000 8,91 1880 3100 4000 5400 1700 2700 3600 4800
120x10 1200 10,68 2200 3500 4600 6100 2000 3200 4200 5500
160x10 1600 14,24 2880 4400 5800 7800 2600 3900 5200 7000

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki sakhidir. Hig bir sekilde izinsiz kullanilamaz, cogaltilamaz ve dagitilamaz.
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10.TRANSFORMATOR GUCU UPS VE KOMPANZASYON HESAPLARI
10.1.Transformator Giicii Hesaplari
AG Panosu Glicl: 1000 kW(Toplam Kurulu Giig)
Trafo Gucl: (Toplam Kurulu Gu¢*Es zamanlilik katsayisi* Kayip Faktoru)/glc faktori
Trafo Glcu: 1000 x 1x 1,1/0,98 = 1122,45 kVA
Segilen Trafo Gucu: 1250 kVA olacaktir

10.2.UPS ,Akii Redresor Grubu Giicii Hesaplari

TR BINALARI
Toplam
Adet Donanim Glg(wW) GUZ(W)
1 Kesici Motoru 300 300
1 Ac¢ma Kapama Bobini 160 160
1 Role 5 5
2 Aydinlatma 30 60
Toplam Glig(W) 525

Secilen Akl 1 adet 24Vdc 26Ah degerinde

624W > 525 W uygundur
DM BINALARI
Toplam
Adet Donanim Glg(W) GUF;(W)
5 Kesici Motoru 300 1500
5 A¢ma Kapama Bobini 160 800
5 Role 10 50
4 Aydinlatma 30 120
Toplam Gug(W)| 2470

Segilen Aki 1 adet 110Vdc 55Ah degerinde
6050W > 2470 W uygundur

10.3.Kompanzasyon Hesaplari

Reaktif glic ve harmonikler sebekede giic faktériinlin azalmasina,trafolarda,baralarda ve kablolarda asiri Isinma ve
gerilim diisimiine bu ylizden daha yiiksek kapasitede trafo ve daha yiiksek kesitli kablo ve bara secilmesine yol acarak
hem Uretim hem de parasal kayiplara neden olmaktadir.

sabit kompanzasyon giici: 3% X Str < Qc < 5% X Str
1250 x 3% < Qc(sabit) 1250 x 5%
37,5 < Qc(sabit) < 62,5

Qc(sabit)}= 40 kVAR sabit kademe segilmistir.

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, ¢odaltilamaz ve dagitilamaz.
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11.1. invertor AC Kablo Secimi (Toprak icerisinde)

1-20.i nvertor AC kablosu icin (11) 6rnek hesaplama yapilacaktir. Diger kablolarin ézellikleri ve hesap sonuclari Tablo 11.4 de listelenmistir.

11.1.1. Akim Tasima Kapasitesi Hesabi

Kablonun Gzerindeki yiik akimi (In) asagidaki formiil ile bulunacaktir.

_ Py = 200000 Pp: 200 kW(invertor gici)
"3 Vy 1,73 x 800 V: 800 V(pano gerilimi)
I, = 144,51 A bulunur In: 144,51 A(yuk akimi)
Kablo Tipi: : NAYY
Kablo Kesiti : 240 mm?2
Kablo Yiik Akmi (In) : 144,51 A
Kablo tas. maks.akim (lz) : 378 A (Tablo 1. den alinmustir.)
Devre sayisi : 1
Top. Akim Tas. Kapasitesi (Iz): 378 A Kablonun ham akim kapasitesi eklerde bulunan kablo katalogundan alinmistir.

Kablonun tasiyacagi maksimum akim 20 C toprak sicakhdindaki tek bir kablo icin gegerlidir. Farkli sicaklik dederlerinde ve
kablonun demet halinde tasinmasi durumlari igin kabloya sicaklik (k1) ve grup diizeltme katsayisi (k2) uygulanacaktir.

30 C sicaklikta ve yer altinda kablo ¢api kadar boslukta yanyana tasinan kablolar icin akim tasima kapasitesi

L = Iz x k1.k2 > I, k1= 0,89  (Tablo 2 den alinmistir.)
k2= 0,65 (Tablo 3 den alinmistir.)
Iy = 218,673 A > 144,51 A uygundur Iz: Kablo akim tasima kapasitesi
lk: Diizeltilmis Kablo akim tasima kapasitesi
I, = 218,673 A > 200,00 A TMS akimi uygundur.
Secilen 240 mm2 NAYY Kablo Akim Tasima Kapasitesi Yéniinden Uygundur

11.1.2.Gerilim Diisiimii Hesab

L: 25 m kablo uzunlugu
Yoo = 100-L-P = 100 x 25 X 200000 P: 200000 W pano giicil
X-q-U% 35 x 240 X 800 X: 35 m/Qmm2  éziletkenlik

n: 1 devre sayisi
q: 240 mm?2 kablo kesiti*devre
u: 800 V pano voltaji

%e = 0,09 < %3 uygundur

%e: ylizde gerilim disimi
he = U, Yoe = 800 X 0,0930 Ae: gerilim diisim(V)
100 100
Ae = 0,74 V

11.1.3.Gii¢ Kaybi Hesabi

P: 200000 W pano gulcl
L L: 25 m kablo uzunlugu
AP =3-]? YA = 3 x 144,51 2 X 25 l: 144,51 A yuk akimi
35 «x 240 n: 1 devre sayisi
X: 35 m/Qmm2  &ziletkenlik
A: 240 mm?2 kablo kesiti*devre
AP = 186,45 W AP: glic kaybi(W)
%P: ylzde glc kaybi
0P = 2P 100 = 100 x 186,45
P 200000
%P = 0,09 < %3 uygundur

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, codaltilamaz ve dagitilamaz.
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Norn:lal Dis Cap Net Agirlik Sevk- lletken DC Direnci Alrn Tasiina Kapasitest {4)

Kesit (Yaklagik) (Yaklagik) Uzunlugu 20 °C Max

Toprakta 20 °C Havada 30 °C
mm 2 mm kg/km m ohm/km

E +Fg 4 E %4
1x16 10.0 130 1000 1.91 75 84 80 66
1x25 11.5 160 1000 1.20 125 105 87 75
1x35 125 200 1000 0.868 151 127 131 113
1x50 14.0 280 1000 0.641 179 151 160 138
1x70 16.0 350 1000 0.443 218 186 202 174
1x95 18.0 450 1000 0.320 261 223 249 210
1x120 20.0 550 1000 0.253 297 254 291 244
1x150 22.0 700 1000 0.206 332 285 333 281
1x185 24.0 800 1000 0.164 376 323 384 320
1x240 27.0 1050 1000 0.125 437 378 I 460 378
1x300 30.0 1300 1000 0.100 4194 427 530 433
1x400 34.0 1700 1000 0.0778 572 496 642 523
1x500 IL5 2050 1000 0.0605 649 562 744 G603

Tablo-1: Akim Tasima Kapasitesi

Toprak sicaklig: Yalitim
°C
PVC XLPE ve EPR.

10 1.10 1.07
15 L3 1,04
25 095 0,96
30 0.93
33 084 0,89
40 077 0,83
43 071 0,80
30 0.63 0,76
35 0,35 071

Tablo-2: Sicaklik Diizeltme Katsayisi (IEC-60364,Tablo A.52-14)

— Cabda 1o cabdi ol baeain oo
of circults o G cable 0,195 m 025 m 0.5 m
i:ablad Taschegl el k 3
2 0,75 a,80 0,85 0,80 0.B0
2 0,65 a,70 a,75 080 0BS5S
4 0,54 0,50 a.ro 0.7 0.B0
5 0,55 0,55 0,70 0,80
& 0,50 1,55 f.A0 [ R0
7 0,45 0,51 0,58 BaT 0n.7r&
B 0,43 0,48 0,57 .85 0,75
B o.41 .46 .58 0E3 0.7d
12 0,35 0,43 a.51 (LT 0.7
16 0.3 1,58 0,47 .56 03,34
il .49 0,35 0,44 .53 0, B
Ml i =Cors Caiios
i) k) OO OO,
L
Single-core cablos
(=i Tl “E“!: =il .‘i‘. }
] N
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11.2. Pano AC Kablo Se¢imi

GES ANA PANO AC kablosu igin (DTR1.1) érnek hesaplama yapilacaktir. Diger kablolarin ézellikleri ve hesap sonuclari
Tablo 11.4 de listelenmistir.

11.2.1. Akim Tasima Kapasitesi Hesabi

Kablonun tizerindeki yiik akimi (In) asagidaki formdl ile bulunacaktir.

L= B = 1000000 Pp: 1000 kW(pano giicii)
"3 Vi 1,73 x 800 V: 800 V(pano gerilimi)
I, = 722,54 A bulunur In: 722,54 A(yuk akimi)

Kablo Tipi: : NYY
Kablo Kesiti 240 mm?2
Kablo Yik Akmi (In) 722,54 A
Kablo tas. maks.akim (lz) 590 A (Tablo 1. den alinmistir.)
Devre sayisi 4
Top. Akim Tas. Kapasitesi (1z): 2360 A Kablonun ham akim kapasitesi eklerde bulunan kablo katalogundan alinmistir.

Kablonun tasiyacagi maksimum akim 3 0 C hava sicakligindaki tek bir kablo icin gecerlidir. Farkli sicaklik degerlerinde ve
kablonun demet halinde tasinmasi durumlari icin kabloya sicaklik (k1) ve grup diizeltme katsayisi (k2) uygulanacaktir.

50 C sicaklikta ve havadan yanyana tasinan 4 devre kablo icin akim tasima kapasitesi

I, =1z x k1.k2 > I, ki= 0,71  (Tablo 2 den alinmistir.)
k2= 0,79  (Tablo 3 den alinmstir.)
I, = 1323,724 A > 722,54 A uygundur Iz: Kablo akim tasima kapasitesi

Ik: Diizeltilmis Kablo akim tasima kapasitesi

Iy = 1323,724 A > 1000,00 A TMS akimi uygundur
Secilen 240 mm2 NYY Kablo Akim Tasima Kapasitesi Yéniinden Uygundur
11.2.2.Gerilim Diisiimii Hesabi
L: 5m kablo uzunlugu
gpo = 200 L-P = 100 x 5 1000000 P: 1000000 W pano giicii
X-q-U? 56 x 960 X 800 X: 56 m/Qmm2  &ziletkenlik
n: 4 devre sayisi
q: 960 mm?2 kablo kesiti*devre
u: 800 V pano voltaj
%e = 0,01 < %3 uygundur
%e: yluzde gerilim dislim
Ae = . . ¢ 800 X 0,0145 Ae: gerilim diisimii(V)
$ 100 100
Ae = 0,12 V
11.2.3.Gii¢ Kaybi Hesabi
P: 1000000 W pano glcu
L L: 5m kablo uzunlugu
AP =3 .2 T = 3 x 722,54 2 «x 5 I 722,54 A yiik akimi
56 x 960 n: 4 devre sayisi
X: 56 m/Qmm2  &ziletkenlik
A 960 mm?2 kablo kesiti*devre
AP = 145,67 W AP: giic kaybi(W)
%P: ylzde gli¢ kaybi
o%p = 2F 100 = 100 x 145,67
1000000
%P = 0,01 < %3 uygundur

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, cogaltilamaz ve daditilamaz.
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BOYUT VE AGIRLIKLAR ELEKTRIKSEL OZELLIKLER
Normal Dis Cap Net Agirhk Sevk iletken DC Direnci G
Kesit | (vaklagk) | (Yaklask) | Uzunlugu 20°C Max Al Tasun NapsSiesi{A)
Toprakta 20 °C Havada 30 °C
mm 2 mm kg/km m ohm/km
% ¥ *k% %%
ix1,5 5.8 50 1000 12.1 - 30 25 20
1x2,5 6.2 60 1000 7.41 - 39 34 27
1x4 7.0 85 1000 4.61 - 50 45 37
1x6 7S 105 1000 3.08 - 62 57 438
1x10 9.0 160 1000 1.83 - &3 78 66
1x16 10.0 215 1000 115 127 107 103 89
1x25 115 320 1000 0.727 163 137 137 118
1x35 12.5 420 1000 0.524 195 165 169 145
1x50 14.0 570 1000 0.387 230 195 206 176
1x70 15.5 780 1000 0.268 282 239 261 224
1x95 18.0 1050 1000 0.193 336 287 321 271
1x120 19.5 1300 1000 0.153 382 326 374 314
1x150 21.0 1600 1000 0.124 428 366 428 361
1x185 23.5 1950 1000 0.0991 483 414 494 412
1x240 27.0 2550 1000 0.0754 561 481 |_590_ 484
1x300 30.5 3150 1000 0.0601 632 542 —B/8 ] 549
1x400 34.0 4200 1000 0.0470 730 624 817 657
Tablo-1: Akim Tasima Kapasitesi
Yalitim
Ortam sicakligs * PVC XLPE ve EPR Mineral *
£ e PVC kihifli yahut ¢iplak | Ciplak dokunma etkisine
ve dokunma etkisine agik degil 105° C
agik 70° C
10 1,22 1,15 1.26 1.14
15 1.17 1,12 1.20 1,11
20 1,12 1.08 1.14 1.07
25 1.06 1.04 1,07 1,04
35 0.94 0,96 0.93 0.96
40 0.87 091 0.85 0.92
45 0,79 0,87 0.87 0.88
50 -0.71 0,82 0,67 0,84
55 * 0.76 0,57 0,80
€0 0,50 071 0.45 0,75
65 . 0,65 ” 0,70
70 - 0,58 0.65
75 _ 0,50 B 0.60
80 = 041 0,54
85 B ~ 0,47
90 B B _ 0,40
95 B B ) 0,32
a Dabha yiiksek sicakliklar i¢in imalatgiya daniginiz.
Tablo-2: Sicakhk Diizeltme Katsayisi (IEC-60364,Tablo A.52-14)
Raf Kablo adedi
Tesizat yvontennm adedi
1 2 3 4 ] 9
1 1,00 | 0,88 0,82 079 0,76 0.73
2 1,00 | 0,87 0,80 077 0,73 0.68
3 1,00 | 0.86 0.79 0.76 0,71 0.66
Delikli raflar 31
Not 3
1 1,00 | 1.00 0,98 0,95 0,91 -
2 1,00 | 099 0,95 0,92 0,87 -
3 1,00 | 098 0,95 0,91 0,85 -

Tablo-3: Grup Dilzeltme Katsayisi (IEC-60364,Tablo A.52-20)

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, cogaltilamaz ve daditilamaz.
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AG TECHIZAT SECIM HESAPLARI
1. AG Panosu Techizatlari

AG Panosundaki baradan gegcen anma akimi I = Sp formiliinden bulunur
" \BuU
- . 1000 _
Sp = 1000 kw (AG pano giici) icin anma akimi I, = = 721,69 A
U= 0,300 kV (AG gerilim seviyesi) v3.0,8

Akim Trafosu Secimi

721,69 A'e en yakin standart akim trafosu ¢cevirme orani 1000/5 A olan AG akim trafosu segilmistir.

Ana Kesici Secimi

Iy=u-1I, U= 1,25 (akim katsayisi)
I n= 721,69 A (anma akimi)
/b= 902,11 A (kesici kesme akimi)
buna gore segilecek kesici kesme akimi 1000 A olacaktir.

invertér Kesicisi Secimi

invertdrden gecen anma akimi [ = S formuliinden bulunur
" \B.U
200
Si = 200 kw (invertor giict) icin anma akimi L, = V3.0.8 = 14434 A
U= 0,800 kV (invertor gerilim seviyesi) s
invertér Kesici Secimi
Iy=u-I, u= 1,25 (akim katsayisi)
I n= 144,338 A (anma akimi)
Ib= 180,422 A (kesici kesme akimi)
buna gore secilecek kesici kesme akimi 200 A olacaktir.
Kompanzasyon Kesicisi Secimi
invertérden gecen anma akimi I = S; formilinden bulunur
" N3
40
Si= 40 kw (kompanzasyon glicii) icin anma akimi Iy = V3.0.8 = 28,87 A
U= 0,800 kV (kompanzasyon giici) ot
Kompanzasyon Kesici Secimi
Iy=u-I, u-= 1,25 (akim katsayisi)
I n= 28,868 A (anma akimi)
Ib= 36,084 A (kesici kesme akimi)
buna gore secilecek kesici kesme akimi 40 A olacaktir.
KESICi OZELLLIKLERI
invertér Kompanzasyon Trafo AGP
Ozellik Kesicisi Kesizisi ?TIVIVS) Ana Kesicisi
esicisi (TMS)
Anma Gerilimi (kV) 0,8 0,8 0,8
Yildirim Darbe Dayanim gerilimi 8 8 8
Sebeke Frekansi Dayanma 3 3 3
Anma Akimi (1a)(A) 200 40 1000
Anma Kisa Devre Akimi (Isc)(kA) 35 35 50
Anma Darbe Kisa Devre Akimi 35 35 50

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, codaltilamaz ve daditilamaz.
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Tablo 11.4.KABLO LIiSTESI

AC KABLO OZELLIKLERI U= 800 v
o ops ops tOpIam .
Kablo | Uzunluk Kesit tasidigy g‘_’j”_',"'_’, 5‘_"_"_','“_", e‘r/”:m Gii¢ Kaybi KG“E kI | k2(grup | kablo | Oziletkenlik Kabl° akim |y ik Akimi| Diizeltilmis | Akim
Kodu (m) (mm2) (iuwg) u(i;;su l:z/:‘)su gu;usu (W) ;/Yo) : (sicakhik) | tasima) tipi (m/Qmm?2) Kapas?'fc;si(A) (A) Akim(A) Ta§|ma"
Kontrolii
11 25 4x1x 240 200,00 0,74 0,09 0,11 186,45 0,09 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
12 24 4x1x 240 200,00 0,71 0,09 0,10 179,00 0,09 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
13 23 4x1x |240 200,00 0,68 0,09 0,10 171,54 0,09 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
14 22 4x1x |240 200,00 0,65 0,08 0,10 164,08 0,08 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
15 21 4x1x |240 200,00 0,63 0,08 0,09 156,62 0,08 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
DTR1.1 5 4| x4x1x 240 1000,00 | 0,12 0,01 0,01 145,67 0,01 0,71 0,79 NYY 56 2360 722,54 1323,72 ' UYGUNDUR
16 32 4x1x |240 200,00 0,95 0,12 0,13 238,66 0,12 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
17 31 4x1x |240 200,00 0,92 0,12 0,13 231,20 0,12 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
18 30 4x1x |240 200,00 0,89 0,11 0,13 223,74 0,11 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
19 29 4x1x |240 200,00 0,86 0,11 0,12 216,29 0,11 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
110 28 4x1x |240 200,00 0,83 0,10 0,12 208,83 0,10 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
DTR1.2 5 4| x4x1x 240 1000,00 | 0,12 0,01 0,01 145,67 0,01 0,71 0,79 NYY 56 2360 722,54 1323,72 ' UYGUNDUR
111 30 4x1x |240 200,00 0,89 0,11 0,13 223,74 0,11 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
112 29 4x1x |240 200,00 0,86 0,11 0,12 216,29 0,11 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
113 28 4x1x |240 200,00 0,83 0,10 0,12/ 208,83 0,10 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
114 27 4x1x |240 200,00 0,80 0,10 0,11 201,37 0,10 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
115 26 4x1x |240 200,00 0,77 0,10 0,11 193,91 0,10 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
DTR1.3 5 4| x4x1x 240 1000,00 | 0,12 0,01 0,01 145,67 0,01 0,71 0,79 NYY 56 2360 722,54 1323,72 UYGUNDUR
116 26 4x1x |240 200,00 0,77 0,10 0,11 193,91 0,10 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
117 25 4x1x |240 200,00 0,74 0,09 0,11 186,45 0,09 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
118 24 4x1x |240 200,00 0,71 0,09 0,10 179,00 0,09 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
119 23 4x1x |240 200,00 0,68 0,09 0,10 171,54 0,09 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
120 22 4x1x |240 200,00 0,65 0,08 0,10 164,08 0,08 0,89 0,65 NAYY 35 378 144,51 218,67 UYGUNDUR
DTR1.4 5 4| x4x1x 240 1000,00 | 0,12 0,01 0,01 145,67 0,01 0,71 0,79 NYY 56 2360 722,54 1323,72 UYGUNDUR

*Toplam gerilim disUsleri invertdr,pano ve ag panosundaki gerilim dislimlerinin toplanmasiyla bulunmustur. 3% asmayacak sekilde sistem tasarlanmistir
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11-15 | DTR1.1 GD
16-110 | DTR1.2 GD
111-115 | DTR1.3 GD
116-120 | DTR1.4 GD
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11.4.0G AC Kablo Se¢imi

Santralde kullanilacak OG kablo segcimi 4 temel hesap ve kritere gére yapiimaktadir.

Hesap Kriter
1.Akim Tasima Hesabi (In<lk)
2.Kisa Devre Akim Dayanim Hesabi (Ik>1t)
3.Gerilim Dislimi Hesabi (%u<3)
4.Guc Kaybi Hesabi (%P<3)

L1.1 kablosu igin 6rnek hesaplama yapilacaktir. Diger kablolarin ézellikleri ve hesap sonuglari Tablo 11.4.5. de listelenmistir.
11.4.1. Akim Tasima Hesabi

Kablonun tizerindeki ylik akimi (In) asagidaki formdl ile bulunacaktir.

I = Ssan = 1250,0 Ssan:  1250,0 kVA(santral giici)
"V3. Vi 1,73 x 33 V: 33 kV(OG gerilimi)
I, = 21,90 A In: 21,90 A(yuk akimi)
Kablo Tipi: ;. NA2XSY
Kablo Kesiti : 95 mm?2
Kablo Yiik Akmi (In) : 21,90 A
Kablo tas. maks.akim (lIz) : 229 A (Tablo 5 den alinmistir)

Kablonun tasiyacagi akim 20 C sicakliktaki tek bir kablo icin gecerlidir. Farkli sicaklik degerlerinde, topragin termik direncinin farklilastigi ve
iletkenlerin toprakta gémiilme derinliginin dedistigi durumlarda kabloya IEC 60502 standartlari geregince sicaklik(k1),termik direng(k2),
derinlik(k3) katsayilari uygulanacaktir.

I, =1Izxkl-k2-k3 > I, k1= 0,93 sicaklik katsayisi (Tablo 1)
k2= 0,80 termik direng katsayisi (Tablo 2 )
Iy = 170,376 A > 21,90 A uygundur k3= 1 derinlik katsayisi (Tablo 3)

Iz: Kablo akim tasima kapasitesi
Ik: Dlzeltilmis Kablo akim tasima kapasitesi

Secilen 95 mm2 NA2XSY Kablo Akim Tasima Kapasitesi Yoniinden Uygundur

11.4.2. Kisa Devre Akimi Dayanim Hesabi

Termik Kisa Devre Akimi IEC 60909 standartlarina gére asagidaki gibi hesaplanmaktadir

Termik Kisa Iyp =Isc-Vm +n Is¢ : 6,89 kA baslangic kisa devre akimi
Devre Akimi Ien : 6,95 kA termik kisa devre akimi
1
_ [o4f TrIn(k=1) _ . ; .
M= T =) [e 1] n: 1 AC bilesen etkisi katsayisi
f: 50 Hz frekans
Tk: 1sn Kisa Devre Siresi
k: 1,56 Darbe kisa devre katsayisi
m: 0,017247 DC bilesen etkisi katsayisi

Kablonun minimum kesit hesabi yapilirken kablonun termik kisa devre akimi ve kisa devre akim yogunlugu degerleri
bilinmelidir.Hesaplar 1EC 60986 ve IEC 60865 standartlarina uygun olarak yapilmalidir
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gerekli minimum kesit : Gmin = Ith— V Tk Ith: 6,95 kA termik kisa devre akimi
Jtnr *Jthr: 94 A/mm2  kisa devre akim yogunlugu(tablo 7)
Tk: 1 sn kisa devre siresi
gmin: 73,90 mm2 gerekli minimum kesit
Kullandigimiz kablo : 95 mm2 > 73,90 mm2 oldugundan uygundur

*Kisa devre akim yogunlugu belirlenirken kisa devre baslangi¢ sicakhgi olarak 90 C alinmistir. XLPE kablolar igin
maksimum izin verilen kisa devre sicakligi IEC 60986 standartlarina gére 250 C 'dir

95 mm2 NA2XSY kablo igin 1sn boyunca lizerinden gegen max. kisa devre akimi Tablo 6' da belirtilmistir.
kisa devreden 6nceki baslangic sicakhgi olarak 90 C alinirsa: 9,00 kA degeri tablodan bulunur
Hesaplarda bulunan kablodan gegen kisa devre akimi 6,887 kA < 9 kA uygundur
11.4.3.Gerilim Diislimii Hesabi

gerilim disiimi asagidaki formiile gore yapilacaktir

L: 25 m kablo uzunlugu
Ae = L-P = 25 X 1250000 P: 1250000 W santral giicii
X-q-U 35 X 95 X 33000 X: 35 m/Qmm2  &ziletkenlik
q: 95 mm?2 kablo kesiti
U: 33000 V 0G gerilimi
Ae = 0,2848 V olarak bulunmustur
ylzde gerilim distimi asagidaki formile gore yapilacaktir
Yoe = 100 Ae = 100 x 0,2848
¢ = U 33000
%e = 0,00086 < 7% uygundur
11.4.4.Gii¢ Kaybi Hesabi
glc kaybi asagidaki formile gore yapilacaktir
L: 25 m kablo uzunlugu
AP =3 L-1? = 3 x 25 X 21,90 2 I: 21,90 A yuk akimi
~Y %A 35 X 95 X: 35 m/Qmm2  o6ziletkenlik
: 95 mm?2 kablo kesiti
P: 1250000 W santral glicl
AP = 10,81 V olarak bulunmustur

ylzde giic¢ kaybi asagidaki formile gore yapilacaktir

%P = 100 AP = 100 x 10,81
o= p 1250000
%e = 0,00087 < 5% uygundur
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Tablo 11.4.5. OG KABLO LIiSTESI
Kablo Bilgileri Gerilim Diisiimii ve Gii¢ Kaybi Hesaplari Akim Diizeltme Faktorleri Akim Tasima Kontrolii Minimum Kesit ve Kisa Devre Akim Dayanim Hesaplari
- - .. kablo akim .. . . . . 1zin
Kablo | Uzunluk Kesit kablo Oziletkenlik | tasidigi giic gerilim gtirl.l-m: g?”_l,m: Gii¢ Kaybi Gue k1 k2 . k3 tas. Yuk Duzt.alt|lm Akim Kisa Darbe K.D| Termik K'?' Akltn Min. G?rekh Kesit Verilen K.D. Akim
Kodu (m) (mm2) tipi (m/Qmm2) (kW) V) Diistisii | Duslisti (W) Kaybi (sicakiik) (termik (derinlik) |Kapasitesil Akimi is Tasima Devre Akim K.D. Yogunlugu Kesit Kontrolii K.D. Dayanim
(V) (%) (%) direng) A) (A) Akim(A) Kontroli Akim (kA) | Katsayisi [Akimi(kA)| (A/mm2) (mm2) Ak Kontrolii
ontrolii im(kA)
S1.1 5 3x1x|95 N2XSY 56 1250,00 33,00 0,036 0,00011 1,35 0,00011 0,91 1,00 1,00 361 21,90 328,51 |uygundur 6,89 1,56 6,95 143 48,57 [uygundur 13,6 |uygundur
S1.2 5 3x1x|95 N2XSY 56 1250,00 33,00 0,036 0,00011 1,35 0,00011 0,91 1,00 1,00 361 21,90 328,51 |uygundur 6,88 1,56 6,94 143 48,52 |uygundur 13,6 uygundur
S1.3 5 3x1x|95 N2XSY 56 1250,00 33,00 0,036 0,00011 1,35 0,00011 0,91 1,00 1,00 361 21,90 328,51 |uygundur 6,80 1,56 6,86 143 47,98 (uygundur 13,6 |uygundur
S1.4 5 3x1x|95 N2XSY 56 1250,00 33,00 0,036 0,00011 1,35 0,00011 0,91 1,00 1,00 361 21,90 328,51 |uygundur 6,77 1,56 6,83 143 47,77 {uygundur 13,6 |uygundur
L1.1 25 3x1x|95 NA2XSY 35 1250,00 33,00 0,285 0,00086 10,81 0,00087 0,93 0,80 1,00 229 21,90 170,38 |uygundur 6,89 1,56 6,95 94 73,90 | uygundur 9,00 |uygundur
L1.2 40 3x1x|95 NA2XSY 35 1250,00 33,00 0,456 0,00138 17,30 0,00138 0,93 0,80 1,00 229 21,90 170,38 |uygundur 6,88 1,56 6,94 94 73,81|uygundur 9,00 |uygundur
L1.3 160 3x1x|95 NA2XSY 35 1250,00 33,00 1,823 0,00552 69,21 0,00554 0,93 0,80 1,00 229 21,90 170,38 |uygundur 6,80 1,56 6,86 94 72,99 (uygundur 9,00 uygundur
L1.4 210 3x1x|95 NA2XSY 35 1250,00 33,00 2,392 0,00725 90,83 0,00727 0,93 0,80 1,00 229 21,90 170,38 |uygundur 6,77 1,56 6,83 94 72,67 |uygundur 9,00 |uygundur
T1.1 425 3x1x|150 | NA2XSY 35 5000,00 33,00 12,266 | 0,03717 1862,82 | 0,03726 1,00 0,80 1,00 288 87,58 230,40 |uygundur 6,90 1,56 6,96 94 74,06 | uygundur 14,2 |uygundur
*JEC 60502 standartlarina gére OG kablolarinin akim tasima kapasitelerinde referans alinan degerler sicaklik icin havada 30C ,toprakta 20C, toprak termik direnci icin 1.5K -m/W, gémiilme derinligi 80 cm 'dir.Bu dederler icin katsayilar 1 olarak beliritimistir
*IEC 60502 standartlarina gére S1 kablosunun akim tasima kapasitesinde havada iicgen bicimde tasinan kablolar igin derinlik ve termik diren¢ degerleri hesaplara katiimayacaktir.Bu nedenle bu degerlerin sabiti 1 olarak kabul edilerek hesaplara olan etkisi ortadan kaldirilmistir

Table B.12 - Correction factors for depths of laying
other than 0,8 m for direct buried cables

Table B.14 - Correction factors for soil thermal resistivities
Table B.10 - Correction factors for ambient other than 1,5 K:m/W for direct buried single-core cables

air temperatures other than 30 °C

Nominal Values of soil thermal resistivity i
_ le-core cables
Maximum conductor Ambient air tamperature c:r:::cot‘:)r i -
temperaturs C Depth of laying Mominal conductor size Three-core
e mm? 0,7 0,8 0,9 1 2 2,5 3 i - cables
20 25 35 40 45 &0 b5 60
80 108 | 104 | o096 |09 | o087 | os2 | o8 | o7 16 1.29 1.24 1.19 1.15 0.89 0,82 0.75 2185 mm’ =185 mm*
25 1,30 1,25 1,20 1,16 0,89 0.81 0,75 0.5 1.04 1 08 1.04
s 1,30 1,25 1,21 1,16 0,89 0.81 0,75 0.5 1,02 1,04 1.03
Table B.11 = Correction factors for ambient ground 50 1.32 1.26 1.21 1.18 6.89 081 0.74
temperatures other than 20 °C 1 0,98 0.87 0,98
70 1,33 1,27 1,22 1,17 0,89 0,81 0,74
1,258 0,96 0,85 0,96
Maximum conductor Ambient ground temparature 95 1,34 1,28 1,22 1,18 0,89 0,80 0,74 15 0.95 0,83 0.95
Tempgratire ¢ 120 1,34 1,28 1,22 1.18 0.88 0.80 0.74 ' ' ' :
10 13 25 30 35 40 45 50 150 1,35 1,28 1,23 1,18 0.88 0,80 0,74 175 0.94 0.91 0.54
an 1,07 1,04 066 0,93 0,69 0,85 0,80 i -
185 1,35 1,29 1.23 1.18 0.88 0.80 0,74 Z 0,83 0.50 0.93
240 1,36 1,29 1.23 1.18 0.88 0,80 0,73 2,5 0.9 0.B8 0,91
Tablo-1: Sicaklik Katsayisi (IEC-60502-2,Tablo B10 ve B-11) 300 1.36 1,30 1,24 1,19 0.88 0.80 0,73 3 0,80 .86 0,90
400 1,37 1,30 1,24 1,19 0.88 0.79 0,73

Tablo-2: Termik Direng Katsayisi (IEC-60502-2,Tablo B14) Tablo-3: Gémilme Derinligi Katsayisi (IEC-60502-2,Tablo B12)
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Table B.2 - Current ratings for single-core cables with XLPE insulation -
Rated voltage 3,6/6 kV to 18/30 kV * -

Copper conductor

Table B.3 = Current ratings for single-core cables with XLPE insulation -

Rated voltage 3,6/6 kV to 18/30 kV * -

Aluminium conductor

PROJE ADI: SUSKI-1 GES
HAZIRLAYAN: SALIH BARIS UNAL

Max. short-circuit current on the conductor during 1 s, kA

Buried direct In single-way ducts in air
Burled direct in the
in the ground ground In single-way ducts In air
Nominal Trefoil |Flat spaced Trefoll tuﬂ::ng Trefoll Flat 1£at spaced Nominal Trefoll Flat Flat
: min
area of ducts ducts touching area of Trefoil |Flat spaced ducts to:::tlrn Trefoil touching Flat spaced
conductor ; N conductor
i I | i oo |10 = o gy | & Lo [Looo
0B 0y
mm* A A A A A A A mm® A A A A A A A
16 108 113 103 104 125 128 150 16 B4 88 80 a1 a7 a8 116
25 140 144 132 133 163 167 196 25 108 112 102 103 127 130 153
as 166 172 157 159 198 203 238 a5 129 134 122 123 154 157 185
50 196 203 186 188 238 243 286 50 152 157 144 146 184 189 222
70 239 246 27 229 296 3o3 356 70 186 192 176 178 230 236 278
a5 285 283 M 274 361 369 434 a5 2 229 210 213 280 287 338
120 3z2a 3az 308 an 417 426 500 120 252 260 240 242 324 33z 391
150 361 366 343 347 473 481 559 150 281 288 267 7 368 376 440
185 406 410 387 391 543 550 637 185 317 324 303 307 424 432 504
240 469 470 447 453 641 647 745 240 367 373 351 356 502 511 593
300 526 524 504 510 735 739 848 o0 414 419 397 402 577 586 677
400 550 572 564 571 B45 Ba7 938 400 470 466 451 457 673 676 769
Tablo-4: Bakir OG Kablolarin Akim Tasima Kapasitesi (IEC-60502-2,Tablo B-2) Tablo-5: Aluminyum OG Kablolarin Akim Tasima Kapasitesi (IEC-60502-2,Tablo B-3)
1 s ortalama kisa devre akim yogunlugu (A / mm?) / 1 s average short circuit current density (A/mm?)
Kablo Tipi MaxKisa Kisa devre baslangicindaki iletken sicakhg: °C
Cable Type Dev. Sicakhig! | conductor temperature at the start of short circuit °C
i Max.Short
Max.Isletme Sicakhg Circuit Temp.
Max.Operating Temp. 90 80 70 65 60 50 40 30 20
Bakir lletkenli
X PE lxolol 90 250 143 | 149 | 154 | 157 | 159 | 165 | 170 | 176 | 181
Copper Conductor
XLPE insulation
Aliminyum lletkenli
XLPE izoleli
Aliminium 90 250 94 98 102 104 105 109 113 116 120
Conductor XLPE
insulation

Tablo-7: Kisa Devre Akim Yogunlugu (DEMES Kablo Katalogu)
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Conductor temperature before the short-circuit

Cross
section

mm?2

35

50

70

95

o00

Aluminium

conductor

65°C

3.6

5.2

7.2

9.8
12.4
15.5

19.2

24.8.

47.2

Copper

conductor

8.4

e

o

71.5

Tablo-6: OG Kablolar 1sn Boyunca izin Verilen K.D. Akimi(ABB Katalogundan alinmistir)
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DC Kablo Ozellikleri

Kablo Tipi Kablo Kesiti K’:E:;Ejmzi) Anma Gerilimi(Vdc) Calisma Sicakligi(°C)
H1Z272-K 4mm?2 52A 1500 -40/+120
H1Z2Z72-K 6mm?2 67A 1500 -40/+120
H1Z272-K 10mm?2 93A 1500 -40/+120

PROJE ADI: SUSKI-1 GES

HAZIRLAYAN: SALIH BARIS UNAL

Tablo 1: DC Kablo Akim Tasima Kapasitesi

Modiil Ozellikleri

Modul Gicu 535|W
Nominal Gerilim 41,47V
Acik Devre Gerilim 49,45|V
Nominal Akim 12,90|A
Kisa Devre Akim 13,79|A

Tablo 2: Modiil Ozellikleri

SICAKLIK DUZELTME FAKTORLERI (DIN VDE 0298-4, 2003-08, Table 17)

lletken veya Kablonun
60°C 70°C 80°C 85°C 90°C
10 1.29 1.22 1.18 1.17 1.15
15 1.22 117 114 113 112
20 1.15 112 1.10 1.09 1.08
25 1.08 1.06 1.05 1.04 1.04
30 1.00 1.00 1.00 1.00 1.00
35 0.91 0.94 0.95 0.95 0.96
40 0.82 0.87 0.89 0.20 0.21
45 0.71 079 0.84 0.85
50 0.58 0.71 0.77 = 0.82
55 0.41 0.61 0.71 - 0.76
60 - 0.50 0.63 - 071
65 - 0.35 0.55 - 0.65
70 = = 0.45 = 0.58
75 = = 0.32 = 0.50
80 = = = = 0.41
85 - = - = 0.29

Bir demet halinde birbirine temas edecek sekilde
yerlegtirilmis ve kablo kanal veya borusu iginde
tasinan kablolar

ﬁ 1.00 0.BO | O.70 | 065 060 | 057 0.54 | 0.52 | 0.50 | 0.48 | 0.45 | 0.43 o4 0.39 0.38
—_—

Birbirine temas edecek gekilde yatay ve dikey bir
diizlemde tasinan kahlolar

1.00 0.85 | O.79 075 | 0F3 | O.F2 072 | O 070 070 | OF0 | O.F0 | OFO0 [ 070 0.70

—

Aralarmda kablo capi kadar bogluk kalacak
sekilde yatay we dikey bir diizlemde taginan
kablolar

[

==
==
d4d ﬁ 1.00 | 0.94 | .90 | 0.90 | 090 | O.9%0 | 0.90 | O.90 | O.90 | O.90 | O.90 | O.90 | 0920 | 0.90 | O.90
-
Z

d o
T

1aDI0 4. Grup vuzeitme raktorieri

Normal sartlar altinda bir iletkenin secimini belirleyen esas faktor kablonun izerinden gegen yiik akimini standartlarla belirlenenen kablo akim
tasima kapasitesi dogrultusunda sorunsuzca iletmesi olarak gorilebilir.Fakat i1s1 yalitimi, ortam sicakligi, kablolarin désenme sekli gibi cevre sartlarinin
mekanik ve fiziksel etkileri; kisa devre akimlarina dayanikhhk, gerilim diisim, glic kaybi gibi elektriksel parametreler ve bu sartlarin bileskesinde
ortaya cikan maliyet analizleri kablo secimini etkileyen ana etmenlerden yalnizca birkagidir.

DC Kablo (PV-1F) secimi 4 temel hesap ve kritere gére yapiimaktadir.

Hesap Kriter
1.Akim Tasima Kapasitesi Hesabi (In<Ik)
2.Kisa Devre Akim Dayanim Hesabi (Ik>1t)
3. Gerilim DisimU Hesabi (%u<2)
4. Gug Kaybi Hesabi (%P<2)
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Yukaridaki hesaplar bir kablo i¢in (1.invertoriin 1.dizi kablosu)uygulanacaktir. Diger kablolarin 6zellikleri ve hesap sonuglari Tablo
12.5 de listelenmistir.

12.1. Akim Tasima Kapasitesi Hesabi

Kablo lizerindeki yiik akimi paneller seri bagli olduklari icin panel yiik akimina esittir.

Kablo Tipi: : Solar Kablo PV1-F
Kablo Kesiti : 6 mm?2
Kablo Yik Akimi (In) : 12,9 A

Kablo tas. maks.akim (lz) 67 A @60C

Kablonun tasiyacagi maksimum akim 60 C sicakliktaki tek bir kablo igin gegerlidir. Farkli sicaklik degerlerinde ve
kablonun demet halinde tasinmasi durumlari icin kabloya sicaklik (k1) ve grup diizeltme katsayisi (k2) uygulanacaktir.

L, = Iz x k1.k2 > I, ki= 0,82 (Tablo 3 den alinmistir.)
k2= 0,38 (Tablo 4 den alinmistir.)
Iy = 20,8772 A > 12,9 A uygundur Iz: Kablo akim tasima kapasitesi

lk: Diizeltilmis Kablo akim tasima kapasitesi
12.2. Kisa Devre Akim Dayanim Hesabi
invertor icerisinde DC koruyucu eleman bulunmaktadir.

12.3.Gerilim Diisiimii Hesabi

m: 26 bir dizideki modiil sayisi
L: 263 m kablo uzunlugu
o= 2.200- LT = 2 x100 x 263 x 12,9 I 12,9 A dizi akim
X-q-Us 56 x 6 X 1078,22 X: 56 m/Qmmm2  &ziletkenlik
q: 6 mm?2 kablo kesiti
Udizi: 1078,22 V dizi gerilimi
%e = 1,87 < %2 uygundur
%e: ylzde gerilim disimu
Ae = U . e = 1078,22  x 1,872961 Ae: gerilim diisimi(V)
$ 100 100
Ae = 20,19 v

not: gerilim diisiimii hesabinda kablo uzunlugu (L) olarak pozitif kutup degeri alinmistir.
Negatif kutupta da gerilim diisiisi olacadi icin %e dederi 2 ile carpilmistir.

12.4.Gii¢ Kaybi Hesabi

P: 13,91 kW dizi glict
L L: 263 m kablo uzunlugu
AP =2.]? x_A = 2 X 12,9 2 X 263 I: 129 A dizi akimi
56 x 6 X: 56 m/QOmmm?2 dziletkenlik
A: 6 mm2 kablo kesiti
AP = 260,51 W AP: glic kaybi(W)
%P: ylzde gli¢ kaybi
AP _
%P = —.100 = 100 x 260,51
P 13910
%P = 1,87 < %2 uygundur

not: gli¢ kaybi hesabinda kablo uzunlugu (L) olarak pozitif kutup degeri alinmistir.
Negatif kutupta da gii¢ kaybi olacagdi icin AP dederi 2 ile carpilmistir.
Biitlin DC kablolar hesaplanmis ve Tablo 12.5 de listelenmigstir.
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DIzl DC KABLOSU
. R . . . Ae
invertor Kablo Kablo Kesiti Uzunluk I\gc:zzl [;\’;;ZZI;’ (:\Z:izumli Modiil Akimi szzl GeDr:'IZiImi %e "G't'eri{l:m Gf'r{"lim" Gii;AIZJ ybi GU;y(I)(Zybl
NO Kodu (mm2) (m) (A) Diisiimii Diisiimii
(Wp) Sayisi (v) (w) (v) v) (w)
1.1 2x1x| 6 323 535 26 41,47 12,9 13910 1078,22 2,30 24,80 319,94 2,30
1.2 2x1x| 6 293 535 26 41,47 12,9 13910 1078,22 2,09 22,50 290,23 2,09
2.1 2x1x| 6 323 535 26 41,47 12,9 13910 1078,22 2,30 24,80 319,94 2,30
2.2 2x1x 6 293 535 26 41,47 12,9 13910 1078,22 2,09 22,50 290,23 2,09
3.1 2x1x 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
3.2 2x1x| 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
4.1 2x1x 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
4.2 2x1x| 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
5.1 2x1x| 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
5.2 2x1x 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
6.1 2x1x| 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
iNV-1 6.2 2x1x 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
) 7.1 2x1x| 6 140 535 26 41,47 12,9 13910 1078,22 1,00 10,75 138,68 1,00
7.2 2x1x 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
8.1 2x1x| 6 140 535 26 41,47 12,9 13910 1078,22 1,00 10,75 138,68 1,00
8.2 2x1x| 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
9.1 2x1x 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
9.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
10.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
11.1 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x| 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x| 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
1.2 2x1x| 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
2.1 2x1x| 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
2.2 2x1x| 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
3.1 2x1x| 6 130 535 26 41,47 12,9 13910 1078,22 0,93 9,98 128,77 0,93
3.2 2x1x| 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
4.1 2x1x 6 130 535 26 41,47 12,9 13910 1078,22 0,93 9,98 128,77 0,93
4.2 2x1x 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
5.1 2x1x| 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
5.2 2x1x 6 223 535 26 41,47 12,9 13910 1078,22 1,59 17,12 220,89 1,59
6.1 2x1x| 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
iNV-2 6.2 2x1x 6 223 535 26 41,47 12,9 13910 1078,22 1,59 17,12 220,89 1,59
) 7.1 2x1x| 6 253 535 26 41,47 12,9 13910 1078,22 1,80 19,43 250,61 1,80
7.2 2x1x| 6 283 535 26 41,47 12,9 13910 1078,22 2,02 21,73 280,32 2,02
8.1 2x1x 6 253 535 26 41,47 12,9 13910 1078,22 1,80 19,43 250,61 1,80
8.2 2x1x| 6 283 535 26 41,47 12,9 13910 1078,22 2,02 21,73 280,32 2,02
9.1 2x1x 6 323 535 26 41,47 12,9 13910 1078,22 2,30 24,80 319,94 2,30
9.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 323 535 26 41,47 12,9 13910 1078,22 2,30 24,80 319,94 2,30
10.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
11.1 2x1x| 6 273 535 26 41,47 12,9 13910 1078,22 1,94 20,96 270,42 1,94
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x| 6 273 535 26 41,47 12,9 13910 1078,22 1,94 20,96 270,42 1,94
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, ¢odaltilamaz ve dagitilamaz.



PROJE ADI: SUSKI-1 GES

MUH ENDiSLi KDAN | SMANLl K HAZIRLAYAN: SALIH BARIS UNAL
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invertor Kablo Kablo Kesiti Uzunluk Giicii Modiil Gerilimi Modiil Akimi Giicii Gerilimi %e ..G.?r”.lim Gf’ri”n‘f_ Giic Kaybi | Giic Kaybr
NO Kodu (mm2) (m) (Wp) Sayist W) (A) w) ) Diisiimii Du;;)mu w)
1.1 2x1x| 6 243 535 26 41,47 12,9 13910 1078,22 1,73 18,66 240,70 1,73
1.2 2x1x 6 213 535 26 41,47 12,9 13910 1078,22 1,52 16,36 210,98 1,52
2.1 2x1x| 6 243 535 26 41,47 12,9 13910 1078,22 1,73 18,66 240,70 1,73
2.2 2x1x 6 213 535 26 41,47 12,9 13910 1078,22 1,52 16,36 210,98 1,52
3.1 2x1x| 6 183 535 26 41,47 12,9 13910 1078,22 1,30 14,05 181,27 1,30
3.2 2x1x 6 153 535 26 41,47 12,9 13910 1078,22 1,09 11,75 151,55 1,09
4.1 2x1x| 6 183 535 26 41,47 12,9 13910 1078,22 1,30 14,05 181,27 1,30
4.2 2x1x 6 153 535 26 41,47 12,9 13910 1078,22 1,09 11,75 151,55 1,09
51 2x1x 6 120 535 26 41,47 12,9 13910 1078,22 0,85 9,21 118,86 0,85
5.2 2x1x| 6 90 535 26 41,47 12,9 13910 1078,22 0,64 6,91 89,15 0,64
6.1 2x1x 6 120 535 26 41,47 12,9 13910 1078,22 0,85 9,21 118,86 0,85
: 3 6.2 2x1x| 6 90 535 26 41,47 12,9 13910 1078,22 0,64 6,91 89,15 0,64
INV- 7.1 2x1x 6 60 535 26 41,47 12,9 13910 1078,22 0,43 4,61 59,43 0,43
7.2 2x1x| 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
8.1 2x1x| 6 60 535 26 41,47 12,9 13910 1078,22 0,43 4,61 59,43 0,43
8.2 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
9.1 2x1x| 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x| 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
121 2x1x 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x| 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
1.2 2x1x 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
2.1 2x1x| 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
2.2 2x1x 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
3.1 2x1x| 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
3.2 2x1x 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
4.1 2x1x| 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
4.2 2x1x| 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
5.1 2x1x 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
5.2 2x1x| 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
6.1 2x1x| 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
; 6.2 2x1x| 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
INV-4 7.1 2x1x 6 303 535 26 41,47 12,9 13910 1078,22 2,16 23,27 300,13 2,16
7.2 2x1x 6 253 535 26 41,47 12,9 13910 1078,22 1,80 19,43 250,61 1,80
8.1 2x1x| 6 303 535 26 41,47 12,9 13910 1078,22 2,16 23,27 300,13 2,16
8.2 2x1x| 6 253 535 26 41,47 12,9 13910 1078,22 1,80 19,43 250,61 1,80
9.1 2x1x| 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
9.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x| 6 223 535 26 41,47 12,9 13910 1078,22 1,59 17,12 220,89 1,59
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
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M U H EN Dis Li KDAN | S MA N |_ I K HAZIRLAYAN: SALIH BARIS UNAL
» Modiil | Dizideki | Modiil ) Dizi Dizi . ae ap %P
invertor Kablo Kablo Kesiti Uzunluk Giicii Modiil Gerilimi Modiil Akimi Giicii Gerilimi %e "Gf’rllll.m Gf,r{,l”rf_ Giic Kaybi | Giic Kaybr
NO Kodu (mm2) (m) (Wp) Sayist W) (A) w) ) Diisiimii Du;;)mu w)
1.1 2x1x 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
1.2 2x1x 6 133 535 26 41,47 12,9 13910 1078,22 0,95 10,21 131,74 0,95
2.1 2x1x| 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
2.2 2x1x 6 133 535 26 41,47 12,9 13910 1078,22 0,95 10,21 131,74 0,95
3.1 2x1x| 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
3.2 2x1x 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
4.1 2x1x| 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
4.2 2x1x| 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
51 2x1x 6 40 535 26 41,47 12,9 13910 1078,22 0,28 3,07 39,62 0,28
5.2 2x1x| 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
6.1 2x1x 6 40 535 26 41,47 12,9 13910 1078,22 0,28 3,07 39,62 0,28
; 6.2 2x1x| 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
INV-5 7.1 2x1x 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
7.2 2x1x| 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
8.1 2x1x| 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
8.2 2x1x 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
9.1 2x1x| 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x| 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
121 2x1x 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x| 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
1.2 2x1x 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
2.1 2x1x| 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
2.2 2x1x 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
3.1 2x1x| 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
3.2 2x1x| 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
4.1 2x1x| 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
4.2 2x1x| 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
51 2x1x 6 303 535 26 41,47 12,9 13910 1078,22 2,16 23,27 300,13 2,16
5.2 2x1x| 6 253 535 26 41,47 12,9 13910 1078,22 1,80 19,43 250,61 1,80
6.1 2x1x| 6 303 535 26 41,47 12,9 13910 1078,22 2,16 23,27 300,13 2,16
; 6 6.2 2x1x| 6 253 535 26 41,47 12,9 13910 1078,22 1,80 19,43 250,61 1,80
INV- 7.1 2x1x 6 223 535 26 41,47 12,9 13910 1078,22 1,59 17,12 220,89 1,59
7.2 2x1x 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
8.1 2x1x| 6 223 535 26 41,47 12,9 13910 1078,22 1,59 17,12 220,89 1,59
8.2 2x1x 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
9.1 2x1x| 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
9.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x| 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 133 535 26 41,47 12,9 13910 1078,22 0,95 10,21 131,74 0,95
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x| 6 133 535 26 41,47 12,9 13910 1078,22 0,95 10,21 131,74 0,95
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
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NO Kodu (mm2) (m) (Wp) Sayist W) (A) w) ) Diisiimii Du;;)mu w)
1.1 2x1x| 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
1.2 2x1x| 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
2.1 2x1x| 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
2.2 2x1x| 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
3.1 2x1x| 6 40 535 26 41,47 12,9 13910 1078,22 0,28 3,07 39,62 0,28
3.2 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
4.1 2x1x| 6 40 535 26 41,47 12,9 13910 1078,22 0,28 3,07 39,62 0,28
4.2 2x1x| 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
5.1 2x1x| 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
5.2 2x1x| 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
6.1 2x1x 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
; 6.2 2x1x| 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
INV-7 7.1 2x1x 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
7.2 2x1x| 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
8.1 2x1x| 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
8.2 2x1x 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
9.1 2x1x| 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x| 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
121 2x1x 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x| 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
1.2 2x1x 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
2.1 2x1x| 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
2.2 2x1x 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
3.1 2x1x| 6 273 535 26 41,47 12,9 13910 1078,22 1,94 20,96 270,42 1,94
3.2 2x1x 6 243 535 26 41,47 12,9 13910 1078,22 1,73 18,66 240,70 1,73
4.1 2x1x| 6 273 535 26 41,47 12,9 13910 1078,22 1,94 20,96 270,42 1,94
4.2 2x1x| 6 243 535 26 41,47 12,9 13910 1078,22 1,73 18,66 240,70 1,73
51 2x1x 6 213 535 26 41,47 12,9 13910 1078,22 1,52 16,36 210,98 1,52
5.2 2x1x| 6 183 535 26 41,47 12,9 13910 1078,22 1,30 14,05 181,27 1,30
6.1 2x1x 6 213 535 26 41,47 12,9 13910 1078,22 1,52 16,36 210,98 1,52
; 3 6.2 2x1x| 6 183 535 26 41,47 12,9 13910 1078,22 1,30 14,05 181,27 1,30
INV- 7.1 2x1x 6 153 535 26 41,47 12,9 13910 1078,22 1,09 11,75 151,55 1,09
7.2 2x1x 6 120 535 26 41,47 12,9 13910 1078,22 0,85 9,21 118,86 0,85
8.1 2x1x| 6 153 535 26 41,47 12,9 13910 1078,22 1,09 11,75 151,55 1,09
8.2 2x1x| 6 120 535 26 41,47 12,9 13910 1078,22 0,85 9,21 118,86 0,85
9.1 2x1x| 6 90 535 26 41,47 12,9 13910 1078,22 0,64 6,91 89,15 0,64
9.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x| 6 90 535 26 41,47 12,9 13910 1078,22 0,64 6,91 89,15 0,64
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 60 535 26 41,47 12,9 13910 1078,22 0,43 4,61 59,43 0,43
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x| 6 60 535 26 41,47 12,9 13910 1078,22 0,43 4,61 59,43 0,43
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
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(Wp) Sayisi v) (w) (v) v) (w)
1.1 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
1.2 2x1x 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
2.1 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
2.2 2x1x 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
3.1 2x1x 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
3.2 2x1x 6 130 535 26 41,47 12,9 13910 1078,22 0,93 9,98 128,77 0,93
4.1 2x1x 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
4.2 2x1x 6 130 535 26 41,47 12,9 13910 1078,22 0,93 9,98 128,77 0,93
5.1 2x1x 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
5.2 2x1x 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
6.1 2x1x 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
; 9 6.2 2x1x 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
INV- 7.1 2x1x 6 223 535 26 41,47 12,9 13910 1078,22 1,59 17,12 220,89 1,59
7.2 2x1x 6 253 535 26 41,47 12,9 13910 1078,22 1,80 19,43 250,61 1,80
8.1 2x1x 6 223 535 26 41,47 12,9 13910 1078,22 1,59 17,12 220,89 1,59
8.2 2x1x 6 253 535 26 41,47 12,9 13910 1078,22 1,80 19,43 250,61 1,80
9.1 2x1x 6 283 535 26 41,47 12,9 13910 1078,22 2,02 21,73 280,32 2,02
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 283 535 26 41,47 12,9 13910 1078,22 2,02 21,73 280,32 2,02
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
11.1 2x1x 6 293 535 26 41,47 12,9 13910 1078,22 2,09 22,50 290,23 2,09
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 293 535 26 41,47 12,9 13910 1078,22 2,09 22,50 290,23 2,09
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
1.2 2x1x 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
2.1 2x1x 6 263 535 26 41,47 12,9 13910 1078,22 1,87 20,19 260,51 1,87
2.2 2x1x 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
3.1 2x1x 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
3.2 2x1x 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
4.1 2x1x 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
4.2 2x1x 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
5.1 2x1x 6 140 535 26 41,47 12,9 13910 1078,22 1,00 10,75 138,68 1,00
5.2 2x1x 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
6.1 2x1x 6 140 535 26 41,47 12,9 13910 1078,22 1,00 10,75 138,68 1,00
; 10 6.2 2x1x 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
INV- 7.1 2x1x 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
7.2 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
8.1 2x1x 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
8.2 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
9.1 2x1x 6 90 535 26 41,47 12,9 13910 1078,22 0,64 6,91 89,15 0,64
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 90 535 26 41,47 12,9 13910 1078,22 0,64 6,91 89,15 0,64
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
11.1 2x1x 6 120 535 26 41,47 12,9 13910 1078,22 0,85 9,21 118,86 0,85
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 120 535 26 41,47 12,9 13910 1078,22 0,85 9,21 118,86 0,85
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
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PROJE ADI: SUSKI-1 GES

M U H EN Dis Li KDAN | S MA N |_ I K HAZIRLAYAN: SALIH BARIS UNAL
invertér Kablo Kablo Kesiti Uzunluk M?,dlzl DiZidEt,ki Mo.d.éil. Modiil Akimi D’Z’ D':z,i . %e Gerilim GeAr;im . ap n %P
NO Kodu (mm2) (m) Giicii Modiil Gerilimi () Giicii Gerilimi Diisiimii Diisiimii Gii¢ Kaybi | Gii¢ Kaybi
(Wp) Sayisi v) (w) (v) v) (w)
1.1 2x1x 6 125 535 26 41,47 12,9 13910 1078,22 0,89 9,60 123,82 0,89
1.2 2x1x 6 158 535 26 41,47 12,9 13910 1078,22 1,13 12,13 156,50 1,13
2.1 2x1x 6 125 535 26 41,47 12,9 13910 1078,22 0,89 9,60 123,82 0,89
2.2 2x1x 6 158 535 26 41,47 12,9 13910 1078,22 1,13 12,13 156,50 1,13
3.1 2x1x 6 188 535 26 41,47 12,9 13910 1078,22 1,34 14,44 186,22 1,34
3.2 2x1x 6 218 535 26 41,47 12,9 13910 1078,22 1,55 16,74 215,94 1,55
4.1 2x1x 6 188 535 26 41,47 12,9 13910 1078,22 1,34 14,44 186,22 1,34
4.2 2x1x 6 218 535 26 41,47 12,9 13910 1078,22 1,55 16,74 215,94 1,55
5.1 2x1x 6 248 535 26 41,47 12,9 13910 1078,22 1,77 19,04 245,65 1,77
5.2 2x1x 6 278 535 26 41,47 12,9 13910 1078,22 1,98 21,35 275,37 1,98
6.1 2x1x 6 248 535 26 41,47 12,9 13910 1078,22 1,77 19,04 245,65 1,77
; 6.2 2x1x 6 278 535 26 41,47 12,9 13910 1078,22 1,98 21,35 275,37 1,98
INV-11 7.1 2x1x 6 268 535 26 41,47 12,9 13910 1078,22 1,91 20,58 265,46 1,91
7.2 2x1x 6 238 535 26 41,47 12,9 13910 1078,22 1,69 18,28 235,75 1,69
8.1 2x1x 6 268 535 26 41,47 12,9 13910 1078,22 1,91 20,58 265,46 1,91
8.2 2x1x 6 238 535 26 41,47 12,9 13910 1078,22 1,69 18,28 235,75 1,69
9.1 2x1x 6 208 535 26 41,47 12,9 13910 1078,22 1,48 15,97 206,03 1,48
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 208 535 26 41,47 12,9 13910 1078,22 1,48 15,97 206,03 1,48
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
11.1 2x1x 6 178 535 26 41,47 12,9 13910 1078,22 1,27 13,67 176,32 1,27
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 178 535 26 41,47 12,9 13910 1078,22 1,27 13,67 176,32 1,27
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x 6 148 535 26 41,47 12,9 13910 1078,22 1,05 11,36 146,60 1,05
1.2 2x1x 6 115 535 26 41,47 12,9 13910 1078,22 0,82 8,83 113,91 0,82
2.1 2x1x 6 148 535 26 41,47 12,9 13910 1078,22 1,05 11,36 146,60 1,05
2.2 2x1x 6 115 535 26 41,47 12,9 13910 1078,22 0,82 8,83 113,91 0,82
3.1 2x1x 6 85 535 26 41,47 12,9 13910 1078,22 0,61 6,53 84,20 0,61
3.2 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
4.1 2x1x 6 85 535 26 41,47 12,9 13910 1078,22 0,61 6,53 84,20 0,61
4.2 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
5.1 2x1x 6 45 535 26 41,47 12,9 13910 1078,22 0,32 3,46 44,57 0,32
5.2 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
6.1 2x1x 6 45 535 26 41,47 12,9 13910 1078,22 0,32 3,46 44,57 0,32
; 12 6.2 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
INV- 7.1 2x1x 6 105 535 26 41,47 12,9 13910 1078,22 0,75 8,06 104,01 0,75
7.2 2x1x 6 138 535 26 41,47 12,9 13910 1078,22 0,98 10,60 136,69 0,98
8.1 2x1x 6 105 535 26 41,47 12,9 13910 1078,22 0,75 8,06 104,01 0,75
8.2 2x1x 6 138 535 26 41,47 12,9 13910 1078,22 0,98 10,60 136,69 0,98
9.1 2x1x 6 168 535 26 41,47 12,9 13910 1078,22 1,20 12,90 166,41 1,20
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 168 535 26 41,47 12,9 13910 1078,22 1,20 12,90 166,41 1,20
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
11.1 2x1x 6 198 535 26 41,47 12,9 13910 1078,22 1,41 15,20 196,13 1,41
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 198 535 26 41,47 12,9 13910 1078,22 1,41 15,20 196,13 1,41
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
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M U H EN Dis Li KDAN | S MA N |_ I K HAZIRLAYAN: SALIH BARIS UNAL
» Modiil | Dizideki | Modiil ) Dizi Dizi . ae ap %P
invertor Kablo Kablo Kesiti Uzunluk Giicii Modiil Gerilimi Modiil Akimi Giicii Gerilimi %e "Gf’rllll.m Gf,r{,l”rf_ Giic Kaybi | Giic Kaybr
NO Kodu (mm2) (m) (Wp) Sayist W) (A) w) ) Diisiimii Du;;)mu w)
1.1 2x1x| 6 228 535 26 41,47 12,9 13910 1078,22 1,62 17,51 225,84 1,62
1.2 2x1x 6 258 535 26 41,47 12,9 13910 1078,22 1,84 19,81 255,56 1,84
2.1 2x1x| 6 228 535 26 41,47 12,9 13910 1078,22 1,62 17,51 225,84 1,62
2.2 2x1x 6 258 535 26 41,47 12,9 13910 1078,22 1,84 19,81 255,56 1,84
3.1 2x1x| 6 258 535 26 41,47 12,9 13910 1078,22 1,84 19,81 255,56 1,84
3.2 2x1x 6 218 535 26 41,47 12,9 13910 1078,22 1,55 16,74 215,94 1,55
4.1 2x1x| 6 258 535 26 41,47 12,9 13910 1078,22 1,84 19,81 255,56 1,84
4.2 2x1x 6 218 535 26 41,47 12,9 13910 1078,22 1,55 16,74 215,94 1,55
51 2x1x 6 188 535 26 41,47 12,9 13910 1078,22 1,34 14,44 186,22 1,34
5.2 2x1x| 6 158 535 26 41,47 12,9 13910 1078,22 1,13 12,13 156,50 1,13
6.1 2x1x 6 188 535 26 41,47 12,9 13910 1078,22 1,34 14,44 186,22 1,34
; 3 6.2 2x1x| 6 158 535 26 41,47 12,9 13910 1078,22 1,13 12,13 156,50 1,13
INV-1 7.1 2x1x 6 128 535 26 41,47 12,9 13910 1078,22 0,91 9,83 126,79 0,91
7.2 2x1x| 6 95 535 26 41,47 12,9 13910 1078,22 0,68 7,29 94,10 0,68
8.1 2x1x| 6 128 535 26 41,47 12,9 13910 1078,22 0,91 9,83 126,79 0,91
8.2 2x1x 6 95 535 26 41,47 12,9 13910 1078,22 0,68 7,29 94,10 0,68
9.1 2x1x| 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x| 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
121 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x| 6 25 535 26 41,47 12,9 13910 1078,22 0,18 1,92 24,76 0,18
1.2 2x1x 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
2.1 2x1x| 6 25 535 26 41,47 12,9 13910 1078,22 0,18 1,92 24,76 0,18
2.2 2x1x| 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
3.1 2x1x| 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
3.2 2x1x| 6 113 535 26 41,47 12,9 13910 1078,22 0,80 8,68 111,93 0,80
4.1 2x1x| 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
4.2 2x1x| 6 113 535 26 41,47 12,9 13910 1078,22 0,80 8,68 111,93 0,80
51 2x1x 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
5.2 2x1x| 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
6.1 2x1x 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
; 14 6.2 2x1x| 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
INV- 7.1 2x1x 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
7.2 2x1x 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
8.1 2x1x| 6 203 535 26 41,47 12,9 13910 1078,22 1,45 15,59 201,08 1,45
8.2 2x1x| 6 233 535 26 41,47 12,9 13910 1078,22 1,66 17,89 230,79 1,66
9.1 2x1x| 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
9.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x| 6 193 535 26 41,47 12,9 13910 1078,22 1,37 14,82 191,17 1,37
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
11.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 163 535 26 41,47 12,9 13910 1078,22 1,16 12,52 161,46 1,16
12.2 2x1x| 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
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invertér Kablo Kablo Kesiti Uzunluk M?,dlzl DiZidEt,ki Mo.d.éil. Modiil Akimi D’Z’ D':z,i . %e Gerilim GeAr;im . ap n %P
NO Kodu (mm2) (m) Giicii Modiil Gerilimi () Giicii Gerilimi Diisiimii Diisiimii Gii¢ Kaybi | Gii¢ Kaybi
(Wp) Sayisi v) (w) (v) v) (w)
1.1 2x1x 6 133 535 26 41,47 12,9 13910 1078,22 0,95 10,21 131,74 0,95
1.2 2x1x 6 103 535 26 41,47 12,9 13910 1078,22 0,73 7,91 102,03 0,73
2.1 2x1x 6 133 535 26 41,47 12,9 13910 1078,22 0,95 10,21 131,74 0,95
2.2 2x1x 6 103 535 26 41,47 12,9 13910 1078,22 0,73 7,91 102,03 0,73
3.1 2x1x 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
3.2 2x1x 6 40 535 26 41,47 12,9 13910 1078,22 0,28 3,07 39,62 0,28
4.1 2x1x 6 70 535 26 41,47 12,9 13910 1078,22 0,50 5,38 69,34 0,50
4.2 2x1x 6 40 535 26 41,47 12,9 13910 1078,22 0,28 3,07 39,62 0,28
5.1 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
5.2 2x1x 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
6.1 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
; 6.2 2x1x 6 50 535 26 41,47 12,9 13910 1078,22 0,36 3,84 49,53 0,36
INV-15 7.1 2x1x 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
7.2 2x1x 6 113 535 26 41,47 12,9 13910 1078,22 0,80 8,68 111,93 0,80
8.1 2x1x 6 80 535 26 41,47 12,9 13910 1078,22 0,57 6,14 79,24 0,57
8.2 2x1x 6 113 535 26 41,47 12,9 13910 1078,22 0,80 8,68 111,93 0,80
9.1 2x1x 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 143 535 26 41,47 12,9 13910 1078,22 1,02 10,98 141,65 1,02
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
11.1 2x1x 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 173 535 26 41,47 12,9 13910 1078,22 1,23 13,28 171,36 1,23
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x 6 238 535 26 41,47 12,9 13910 1078,22 1,69 18,28 235,75 1,69
1.2 2x1x 6 228 535 26 41,47 12,9 13910 1078,22 1,62 17,51 225,84 1,62
2.1 2x1x 6 238 535 26 41,47 12,9 13910 1078,22 1,69 18,28 235,75 1,69
2.2 2x1x 6 228 535 26 41,47 12,9 13910 1078,22 1,62 17,51 225,84 1,62
3.1 2x1x 6 198 535 26 41,47 12,9 13910 1078,22 1,41 15,20 196,13 1,41
3.2 2x1x 6 168 535 26 41,47 12,9 13910 1078,22 1,20 12,90 166,41 1,20
4.1 2x1x 6 198 535 26 41,47 12,9 13910 1078,22 1,41 15,20 196,13 1,41
4.2 2x1x 6 168 535 26 41,47 12,9 13910 1078,22 1,20 12,90 166,41 1,20
5.1 2x1x 6 138 535 26 41,47 12,9 13910 1078,22 0,98 10,60 136,69 0,98
5.2 2x1x 6 105 535 26 41,47 12,9 13910 1078,22 0,75 8,06 104,01 0,75
6.1 2x1x 6 138 535 26 41,47 12,9 13910 1078,22 0,98 10,60 136,69 0,98
; 16 6.2 2x1x 6 105 535 26 41,47 12,9 13910 1078,22 0,75 8,06 104,01 0,75
INV- 7.1 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
7.2 2x1x 6 105 535 26 41,47 12,9 13910 1078,22 0,75 8,06 104,01 0,75
8.1 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
8.2 2x1x 6 105 535 26 41,47 12,9 13910 1078,22 0,75 8,06 104,01 0,75
9.1 2x1x 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 95 535 26 41,47 12,9 13910 1078,22 0,68 7,29 94,10 0,68
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 95 535 26 41,47 12,9 13910 1078,22 0,68 7,29 94,10 0,68
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
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invertér Kablo Kablo Kesiti Uzunluk M?,dlzl DiZidEt,ki Mo.d.éil. Modiil Akimi D’Z’ D':z,i . %e Gerilim GeAr;im . ap n %P
NO Kodu (mm2) (m) Giicii Modiil Gerilimi () Giicii Gerilimi Diisiimii Diisiimii Gii¢ Kaybi | Gii¢ Kaybi
(Wp) Sayisi v) (w) (v) v) (w)
1.1 2x1x 6 128 535 26 41,47 12,9 13910 1078,22 0,91 9,83 126,79 0,91
1.2 2x1x 6 158 535 26 41,47 12,9 13910 1078,22 1,13 12,13 156,50 1,13
2.1 2x1x 6 128 535 26 41,47 12,9 13910 1078,22 0,91 9,83 126,79 0,91
2.2 2x1x 6 158 535 26 41,47 12,9 13910 1078,22 1,13 12,13 156,50 1,13
3.1 2x1x 6 188 535 26 41,47 12,9 13910 1078,22 1,34 14,44 186,22 1,34
3.2 2x1x 6 178 535 26 41,47 12,9 13910 1078,22 1,27 13,67 176,32 1,27
4.1 2x1x 6 188 535 26 41,47 12,9 13910 1078,22 1,34 14,44 186,22 1,34
4.2 2x1x 6 178 535 26 41,47 12,9 13910 1078,22 1,27 13,67 176,32 1,27
5.1 2x1x 6 148 535 26 41,47 12,9 13910 1078,22 1,05 11,36 146,60 1,05
5.2 2x1x 6 118 535 26 41,47 12,9 13910 1078,22 0,84 9,06 116,88 0,84
6.1 2x1x 6 148 535 26 41,47 12,9 13910 1078,22 1,05 11,36 146,60 1,05
; 6.2 2x1x 6 118 535 26 41,47 12,9 13910 1078,22 0,84 9,06 116,88 0,84
INV-17 7.1 2x1x 6 85 535 26 41,47 12,9 13910 1078,22 0,61 6,53 84,20 0,61
7.2 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
8.1 2x1x 6 85 535 26 41,47 12,9 13910 1078,22 0,61 6,53 84,20 0,61
8.2 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
9.1 2x1x 6 45 535 26 41,47 12,9 13910 1078,22 0,32 3,46 44,57 0,32
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 45 535 26 41,47 12,9 13910 1078,22 0,32 3,46 44,57 0,32
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x 6 108 535 26 41,47 12,9 13910 1078,22 0,77 8,29 106,98 0,77
1.2 2x1x 6 138 535 26 41,47 12,9 13910 1078,22 0,98 10,60 136,69 0,98
2.1 2x1x 6 108 535 26 41,47 12,9 13910 1078,22 0,77 8,29 106,98 0,77
2.2 2x1x 6 138 535 26 41,47 12,9 13910 1078,22 0,98 10,60 136,69 0,98
3.1 2x1x 6 128 535 26 41,47 12,9 13910 1078,22 0,91 9,83 126,79 0,91
3.2 2x1x 6 98 535 26 41,47 12,9 13910 1078,22 0,70 7,53 97,07 0,70
4.1 2x1x 6 128 535 26 41,47 12,9 13910 1078,22 0,91 9,83 126,79 0,91
4.2 2x1x 6 98 535 26 41,47 12,9 13910 1078,22 0,70 7,53 97,07 0,70
5.1 2x1x 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
5.2 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
6.1 2x1x 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
; 18 6.2 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
INV- 7.1 2x1x 6 25 535 26 41,47 12,9 13910 1078,22 0,18 1,92 24,76 0,18
7.2 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
8.1 2x1x 6 25 535 26 41,47 12,9 13910 1078,22 0,18 1,92 24,76 0,18
8.2 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
9.1 2x1x 6 88 535 26 41,47 12,9 13910 1078,22 0,63 6,76 87,17 0,63
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 88 535 26 41,47 12,9 13910 1078,22 0,63 6,76 87,17 0,63
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
11.1 2x1x 6 128 535 26 41,47 12,9 13910 1078,22 0,91 9,83 126,79 0,91
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 128 535 26 41,47 12,9 13910 1078,22 0,91 9,83 126,79 0,91
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
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invertér Kablo Kablo Kesiti Uzunluk M?,dlzl DiZidEt,ki Mo.d.éil. Modiil Akimi D’Z’ D':z,i . %e Gerilim GeAr;im . ap n %P
NO Kodu (mm2) (m) Giicii Modiil Gerilimi () Giicii Gerilimi Diisiimii Diisiimii Gii¢ Kaybi | Gii¢ Kaybi
(Wp) Sayisi v) (w) (v) v) (w)
1.1 2x1x 6 98 535 26 41,47 12,9 13910 1078,22 0,70 7,53 97,07 0,70
1.2 2x1x 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
2.1 2x1x 6 98 535 26 41,47 12,9 13910 1078,22 0,70 7,53 97,07 0,70
2.2 2x1x 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
3.1 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
3.2 2x1x 6 45 535 26 41,47 12,9 13910 1078,22 0,32 3,46 44,57 0,32
4.1 2x1x 6 35 535 26 41,47 12,9 13910 1078,22 0,25 2,69 34,67 0,25
4.2 2x1x 6 45 535 26 41,47 12,9 13910 1078,22 0,32 3,46 44,57 0,32
5.1 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
5.2 2x1x 6 108 535 26 41,47 12,9 13910 1078,22 0,77 8,29 106,98 0,77
6.1 2x1x 6 75 535 26 41,47 12,9 13910 1078,22 0,53 5,76 74,29 0,53
; 9 6.2 2x1x 6 108 535 26 41,47 12,9 13910 1078,22 0,77 8,29 106,98 0,77
INV-1 7.1 2x1x 6 125 535 26 41,47 12,9 13910 1078,22 0,89 9,60 123,82 0,89
7.2 2x1x 6 85 535 26 41,47 12,9 13910 1078,22 0,61 6,53 84,20 0,61
8.1 2x1x 6 125 535 26 41,47 12,9 13910 1078,22 0,89 9,60 123,82 0,89
8.2 2x1x 6 85 535 26 41,47 12,9 13910 1078,22 0,61 6,53 84,20 0,61
9.1 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 55 535 26 41,47 12,9 13910 1078,22 0,39 4,22 54,48 0,39
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
111 2x1x 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 65 535 26 41,47 12,9 13910 1078,22 0,46 4,99 64,38 0,46
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
1.1 2x1x 6 95 535 26 41,47 12,9 13910 1078,22 0,68 7,29 94,10 0,68
1.2 2x1x 6 90 535 26 41,47 12,9 13910 1078,22 0,64 6,91 89,15 0,64
2.1 2x1x 6 95 535 26 41,47 12,9 13910 1078,22 0,68 7,29 94,10 0,68
2.2 2x1x 6 90 535 26 41,47 12,9 13910 1078,22 0,64 6,91 89,15 0,64
3.1 2x1x 6 130 535 26 41,47 12,9 13910 1078,22 0,93 9,98 128,77 0,93
3.2 2x1x 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
4.1 2x1x 6 130 535 26 41,47 12,9 13910 1078,22 0,93 9,98 128,77 0,93
4.2 2x1x 6 100 535 26 41,47 12,9 13910 1078,22 0,71 7,68 99,05 0,71
5.1 2x1x 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
5.2 2x1x 6 150 535 26 41,47 12,9 13910 1078,22 1,07 11,52 148,58 1,07
6.1 2x1x 6 110 535 26 41,47 12,9 13910 1078,22 0,78 8,45 108,96 0,78
; 20 6.2 2x1x 6 150 535 26 41,47 12,9 13910 1078,22 1,07 11,52 148,58 1,07
INV- 7.1 2x1x 6 120 535 26 41,47 12,9 13910 1078,22 0,85 9,21 118,86 0,85
7.2 2x1x 6 130 535 26 41,47 12,9 13910 1078,22 0,93 9,98 128,77 0,93
8.1 2x1x 6 120 535 26 41,47 12,9 13910 1078,22 0,85 9,21 118,86 0,85
8.2 2x1x 6 130 535 26 41,47 12,9 13910 1078,22 0,93 9,98 128,77 0,93
9.1 2x1x 6 140 535 26 41,47 12,9 13910 1078,22 1,00 10,75 138,68 1,00
9.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
10.1 2x1x 6 140 535 26 41,47 12,9 13910 1078,22 1,00 10,75 138,68 1,00
10.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
11.1 2x1x 6 160 535 26 41,47 12,9 13910 1078,22 1,14 12,29 158,49 1,14
11.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00
12.1 2x1x 6 160 535 26 41,47 12,9 13910 1078,22 1,14 12,29 158,49 1,14
12.2 2x1x 6 535 26 41,47 12,9 13910 1078,22 0,00 0,00 0,00 0,00

FSE MUHENDISLIK DANISMANLIK 2021 © Her hakki saklidir. Hig bir sekilde izinsiz kullanilamaz, ¢odaltilamaz ve dagitilamaz.



MUHENDISLIKDANISMANLIK

PROJE ADI: SUSKI-1 GES
HAZIRLAYAN: SALIH BARIS UNAL

13.1.SANTRAL SAHASI TOPRAKLAMA VE YILDIRIMDAN KORUNMA HESABI

13.1.1. TOPRAKLAMA DIiRENCLERI

A.TOPRAKLAMA GUBUKLARININ DIRENCI

Tek bakir gubuk igin;

pe=
R = Pe 47,70 Q =
€1~ om d d=

Tum bakir gubuklar icin; (biitin cubuklarin paralel bagh oldugu varsayilmistir)

100 Om (toprak 6zgul direnci) (Bkz: EK-1)
2 m (bakir ¢ubuk uzunlugu)

0,02 m (bakir gubugun capi) (Q20)

Rer = Rei_ 0,48 O n= 100 bakir cubuk sayisi
n
B.TOPRAKLAMA AGININ DIiRENCIi
Rgp = 2 4 Pec 0,13 Q pe= 100 Qm (toprak 6zgul direnci) (Bkz: EK-1)
zb L L= 5324 m (toplam topraklama iletkeninin uzunlugu)
D= 438,80 m (topraklama ag alanina esit dairenin ¢api)
A= 150789 m2 (topraklama aginin alani)
D= 1.13\A=

C.SANTRAL SAHASI ESDEGER DIRENCI

1 1 1

— = (— 4 — _
Rgs  "Rer Rgr Rer=

RET=

R <50(V)—SQ Imalid
Es < T0(A) olmalidir.

R Es= 0,10 Q< 50

*Topraklama uygulamasi uygundur

438,80 m

RES= (Santral sahasi esdeger direnci)

0,48 Q (Topraklama ¢ubuklarinin direnci)
0,13 Q (Topraklama aginin direnci)

UYGUNDUR.

Topraklama sisteminin tamamlanmasindan sonra yapilacak dlgimler
sonucunda bulunacak degerler miisade edilebilir sinirlarin Gstlinde oldugu takdirde, topraklama sistemini iyilestirilecek dnlemler alinacaktir.

13.2.TRAFO BiNASI TOPRAKLAMA VE YILDIRIMDAN KORUNMA HESABI

13.2.1. TOPRAKLAMA DIiRENCLERI

RES= 0,10 Q

*Topraklama uygulamasi uygundur
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13.2.2.ADIM VE DOKUNMA GERILIMI

A.DOKUNMA GERILiMi

pe - Kdok : Ki : Isc

Egqor = Lk
o

E, o« : Hesaplanan géz gerilimi (V)

pe : Toprak 6zgiil direnci (Q m)

lsc : Topraklama agindan akan kisa devre akimi (A)

L. : Dokunma gerilimi igin topraklama iletkenlerinin efektif uzunlugu

(m)
Ko : Dokunma gerilimi icin mesafe faktérii
K. :Ag geometrisi igin diizeltme faktérii

L. Topraklama agi toplam yatay iletkenlerinin uzunlugu (m)

Lg: Topraklama ¢ubuklarinin toplam uzunlugu (m)
L,: Her bir topraklama ¢ubugunun uzunlugu (m)
L,: Yatay (x) yénde agin maksimum uzunlugu (m)

Ldok=LC+[1,55 +1,22- (—

Lc= 5324 m
LR= 200 m
Lr= 2 m icin Ldok= 5634,775694 m
Lx= 496 m
Ly= 387 m

Ldok degerinden sonra Kdoc degeri bulunur
P 1 1 D? +(D+2-h)2 h +Kii 1 8
k= 7 "\16-h-d” 8-D-d 4-D)7 Kk, \z-2-n-1)

K,: Ag kbselerindeki iletkenler icin adirlik diizeltme faktorii
K,: Ag derinligi agirhik diizeltme faktérii

D: Paralel topraklama iletkenleri arasi ortalama mesafe (m)
d: Topraklama iletkenlerinin ¢api (m)

h: Topraklama iletkenlerinin derinligi (m)

n: lletkenlerin efektif sayisi

n:na.nb-nc-nd na_z'LC nb= LP
Lp 4-VA
n.: 1 ( kare ve dikdértgen ag igin) L= 5324 m
n,: 1 ( kare, dikdértgen ve L sekilli ag igin) Lp= 2027 m
L,: Topraklama aginin gevresi (m) i_ 150789 m2
L.: Topraklama agi iletkenlerinin uzunlugu (m) _
na= 5,25
nb= 1,142363881
nc= 1
nd= 1 ise
n= 6,00 olur
1
Ky = NN (g) Kii= 0,44
(2-n)" '™
h : Topraklama iletkenlerinin derinligi
Kp= [1+ - (h) h,: Topraklama adi referans derinligi (1 m)
0

Kh= 1,414213562
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d :(50mm? iletken kesit alani ) d= 0,008 m
D:Paralel topraklama iletkenleri arasi ortalama mesafe (m) D= 40 m
h= 1m

Kdok= 1,439122841 V K; = 0,664 + 0,148n (i) Ki= 1,552
Dokunma gerilimi hesapladigimizda
pe= 100 Om
Isc= 980 A Edoc= 39V <100V
Ldok= 5634,775694 (Bkz:Ek-2)
Kdok= 1,439122841
Ki= 1,552

100V 1 saniye agma zamanindaki maksimum dokunma gerilimi (Bkz.Ek-2)

B.ADIM GERILIMi

E . = pe Kuq-K; - I E,, : Hesaplanan adim gerilimi (V)
ad — Log pe: toprak 6zglil direnci) Qm
L,y : Adim gerilimi icin topraklama iletkenlerinin efektif uzunlugu(m)
K,q4 : Adim gerilimi icin geometrik faktor
K; :Ag geometrisi icin diizeltme faktérii
Lgg =0,75- L, + 0,85 - L L. Topraklama agi toplam yatay iletkenlerinin uzunlugu (m)

L ra L . h: topraklama iletkenlerinin derinligi(m)
Kad=; mtom T 1- 0,5”‘2)] D:Paralel topraklama iletkenleri arasi ortalama mesafe (m)
n:iletkenlerin etken sayisi

Le= 5324 m Kad= 0,17447
LR= 200 m Ki= 1,552
Lad= 4163 m pe= 100 Om
h= Im Isc= 980 A
D= 40 m Ead= 6,37 V
n= 6,00
E, = (1000+6 - C, - py)- 0,116 / _ E.: 50 kg agirhgindaki insan igin izin verilen adim gerilimi (V)

C,: Yiizey malzemesi ézgiil diren¢ azaltma faktorii
pe: toprak 6zgiil direnci (Qm)
0,09 (1 — Pe/p ) p,: Yiizey malzemesi ézgiil direnci (Q m)
- S t: Kisa devre siiresi (s)
h, : Yiizey malzemesi kalinligi (m)

=1
s 2 hs + 0,09

pe= 100 Om
ps= 100 Om
hs= 1m
Cs= 1 Ead < Es
t= 1 sn
Es= 185,6 V Ead= 6V < 185,6 V

Adim gerilimi topraklama yonetmeligine uygundur.
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13.3.TRAFO ISLETME TOPRAKLAMASI

13.3.1. TOPRAKLAMA ILETKENININ DIRENCI

pe 2.L LN (=
i (M= o 2H
Rri= (L2 x (LN (32)) x (1 + )
RTi=
pe=
L=
ri=
H=
RTi= 2,14 Q
13.3.2. TOPRAKLAMA CUBUKLARININ DIRENCI
Tek ¢ubuk icin;
pe=
e L =
Rey = % Z 47,70 Q ;:

isletme Topraklama Direnci
100 Qm (toprak 6zgul direnci) (Bkz: EK-1)
100 m (topraklama iletkeninin uzunlugu)
0,02 m (topraklama iletkeninin ¢api)
1 m (topraklama iletkeninin gdmilme derinligi)

100 QOm (toprak 6zgul direnci) (Bkz: EK-1)
2 m (bakir gubuk uzunlugu)
0,02 m (bakir gubugun g¢apri) (Q20)

Tim bakir gubuklar igin; (bitin bakir cubuklarin paralel bagh oldugu varsayilimistir)

R(;l

Rgr === 15,90 Q n=
13.3.3. TOPRAKLAMA ESDEGER DIRENCI
1 1 1 REs=
— = (— 4 — _
Rgs  "Rer R Ti) R CT__
RTi=
R Es= 1,88 Q< 20

3 bakir gubuk sayisi

(Isletme topraklamasi esdeder direnci)
15,90 Q (Topraklama gubuklarinin direnci)
2,14 Q (Topraklama iletkeninin direnci)

UYGUNDUR.

13.4.TOPRAKLAMA ILETKENININ GEREKLI MINIMUM KESITi

980 Faz-toprak kisa devre akimi (A)
1 Hata akimi suresi(s)
78 malzeme katsayisi (Bkz: EK-3)
202 0° sicaklik katsayisinin tersi (Bkz: EK-3)

200 son sicaklik(°C)
20 ilk sicaklik(°C)

16,30 gerekli minimum kesit (mm2)

18466 Faz-toprak kisa devre akimi (A)
1 Hata akimi suresi(s)
226 malzeme katsayisi (Bkz: EK-3)
234,5 0° sicakhk katsayisinin tersi (Bkz: EK-3)

200 son sicaklik(°C)
20 ilk sicaklik(°C)

Isc:
_Isc 1 t:
K Lo tA K:
n ei + B B:
of:
0i:
A:
Topraklama aginda kullanilan 30x3,5mm galvaniz serit uygundur.
I:
4= I 1 t:
K l 0+ p K:
n gi + ﬂ B:
of:
0i:
A:

111,72 gerekli minimum kesit (mm?2)

Topraklamada kullanilan 1x240mm?2 iletken uygundur.
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18466 Faz-toprak kisa devre akimi (A)

|
I 1 t 0,2 Hata akimi siresi(s)
A= K 0+ p K 226 malzeme katsayisi (Bkz: EK-3)
In 0, + B B: 234,5 0° sicakhk katsayisinin tersi (Bkz: EK-3)
of: 200 son sicaklik(°C)
0i: 20 ilk sicaklik(°C)
A: 49,96 gerekli minimum kesit (mm?2)
Topraklamada kullanilan 1x70mm?2 iletken uygundur.
A.EKLER
EK-1
*Alternatif Akimda Toprak Ozdirencgleri
Toprak Cinsi Toprak ézdirenci p (Qm)
Bataklik 5-40
Cakil,Kil,Humus 2-200
Kum 200-2500
Cakil 2000-3000
Dagilmis tas <1000
Kumtasi 2000-3000
Granit >50000
Morenin (Buzultas) >30000
EK-2
Topraklama Yonetmeligi sekil-6
V1000
9
? -
t:) ‘HH‘H“‘\:\\
. ~
I N
3
3
N
T 100 N
- B g =
E 8 =
£ &
g :
-
a 6
5
4
Ak siiresi (5) S

Not 1: Bu egri sadece yilksek gerilim sebekelerindeld toprak hatalan icin gecerlidir.

Not 2: Akim, divagramda verildiginden daha uzun siire akarsa Ur, degeri igin 75 V degeri kullandabilir.

Sekil-6 Strh akm streleri icin izin verilen en vitksek dokunma gerilimleri U,

EK-3
Topraklama Yonetmeligi Cizelge-B.1

(izelge-B.1 Malzeme katsayilar

K
Malzeme oﬁ C A ()" fomd
Bakir 2345 226
Aliiminyum 228 148
Celik 202 78
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14.PANEL EVIRICi UYUMLULUK HESAPLARI

panel: 535 W panel

MUHENDISLIKDANISMANLIK

panel verileri

nominal gli¢ (W)=

535

nominal gerilim (V)=

41,47

acik devre gerilimi(V)=

49,45

nominal akim(A)=

12,90

kisa devre akimi (A)=

13,79

14.1.Gerilim Hesabi

250 kW invertoriiniin Her Bir MPPT'si igin

invertorin MPPT girislerinden birine bagli dizi i¢in

Nmax = 26

Vaizi=Vn * npay

(n:diziye bagh panel sayisi)

PROJE ADI: SUSKI-1 GES
HAZIRLAYAN: SALIH BARIS UNAL

invertor: 250 kW invertor

invertor verileri

Nominal giris glic (kW) 375,00
min. Giris gerilimi(V) 600,0
max.giris gerilimi (V) 1500,0
MPPT max. giris akimi(A) 26,0
MPPT max. giris kisa devre akimi(A) 50,0
cikis gerilimi (V) 800,0
mppt min ¢alisma gerilimi araligi(V) 860,0
mppt max ¢alisma gerilimi araligi(V) 1300,0
MPPT sayisi 12

V,, = panel nominal gerilimi
V.4 = panel acik devre gerilimi

sicaklik diizeltme katsayisi
sicaklik diizeltme katsayisi
standart test sicakhgi
minimum dizeltme sicaklig
maksimum dizeltme sicakligi
derecede diizeltme katsayisi
derecede diizeltme katsayisi

°C'de dizi acik devre gerilimi

Vaizi= 26 X 41,47 v . . e
i = 1078,22 V V4izi = dizi nominal gerilimi
Vaizi—aa = dizi agtk devre gerilimi
Viizi—aa=Vad * Ny Nmax = diziye bagli mak. panel sayist
Vi ad= 26 X 49,45 V
Vdizi—ad= 1285,7 Vv
(DSLZ—STS)XPSKLZ PSK1= -0,275 (%Voc/°C)
kip=1+( 100 ) PSK2= 0,35 (%Vm/°C)
STS= 25 °C
DS1= -12,4 °C
DS2= 75 °C
k1= -12,4 °C
k2= 75 °C
ky = 1+ ( -12,4 - 25 ) x ( -0,275 ) = 1,10285
100
k, = 1+ ( 75 - 25 ) x| ) = 0,825
100
Vaizi-max = Vaizi * k1
= 1078,22 X 1,10285 = 1189,11 V Vaiziemax -12,4 °C'de dizi nominal gerilimi
Vaizi—min = 75 °C'de dizi nominal gerilimi
Vaizi-min =Vaizi * k2 Viigicad—max = -12,4
= 1078,22 X 0,825 = 889,53 V Vaiziead—min = 75 °C'de dizi acik devre gerilimi
Vaizi-ad-max = Vaizi-aa * k1
= 1285,7 X 1,10285 = 1417,93 V
Vaizi—ad-min=Vaizi—aa * K2
= 1285,7 X 0,825 = 1060,70 V
Vaizi—max 1189,11V < 1300 V (invertér mppt max giris voltaji) uygundur
Vaizi—ad-max= 1417,93 V < 1500 V (invertor max giris voltaji) uygundur
Vaizi-min 889,53 Vv > 860 V (invertdor mppt min giris voltaji) uygundur
Vaizi—ad-min=  1060,70 V. > 600 V (invertor min giris voltaji) uygundur
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Vimppt.min = Invertér mppt min. galisma gerilimi (V)
Vimppt—min < Vaizi < Vinppt—max Vimppt max = Invertér mppt max. galisma gerilimi (V)
Vinv max invertdr max.giris gerilimi (V)
860,0V < 1078,22V < 13000 V Vy panet =  Panel nominal gerilim (V)
Voc panet =  Panel agik devre gerilim (V)
p ; . ( Vmppt_min 860
anel sayisy; min = (——5—5) =
Y Vp_panelxk2 41,47 x 0,825
Panel savist:min = 25,137 panel
p I 1= VInv_max ) 1500
anel sayis;;maxl = (———=) =
Y Vp_panelxkl 49,45  x  1,10285
Panel sayisi; max1 = 27,505 panel
Vmppt_max
Panel sayisi;; max2 = (pp—_) = 1300
Voc_panelxkl 41,47  x  1,10285
Panel sayisi;; max2 = 28,425 panel
minimum panel sayisi= 25,14 26 panel

maksimum panel sayisi= min(( Panel sayisi;max1);( Panel sayisi;max2))

maksimum panel sayisi= min(|

maksimum panel sayisi=

14.2.Akim hesabi

250 kW invertoriiniin Her Bir MPPT'si igin

27,505 ) ; (

27,50

28,425 ))

27 panel

p= 2 MPPT ye bagh dizi sayisi
Idizi= 12,90 A
Idizi-sc= 13,79 A
Immpt=p*Idizi= 2 X 12,90
25,8 A < 26,0 A
Isc-mppt=p*Isc= 2 X 13,79
27,58 A < 50,0 A

Isc-mppt= p*Idizi-sc
14.3.Gii¢ hesabi

250 kW invertor igin

dizi akimi paneller seri bagli oldugunu igin panel akimina esittir.
dizi kisa devre akimi paneller seri bagh oldugunu icin panel kd. akimina esittir.

25,8 A
(MPPT max giris akimi) uygundur

27,58 A
(MPPT invertor max giris akimi) uygundur

(MPPT de olusan kisa devre akimi (dizi sayisi *dizi kisa devre akimina esittir.))

panel glci: 535 Wp
MPPT'ye bagli panel sayisi: 520 adet
MPPT'ye bagl toplam panel giici: 278,200 kWp < 375 kWp glg yuklemesi uygundur
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