Enerji 101 - Ders 4

Elektrik Teknolojisi ve Ekonomisi Egitimi

Baris Sanli
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I Elektrik

* Bir enerji taslyicisl

- Elektrik var ise diger ucta bir “hareket” vardir
* Elektron hareketi

- 80 cm/saat
» Daha cok i1sik gibi

- Isik depolaniyor mu?
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I Elektrik elde etme yontemi

Elektron dengesizligi

- Fazla-eksik
* Kimyasal (tarihsel)

* Mekanik (ginumuz)
* Fizik — yari iletken/kuantum (gelecek mi?)
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I Manyetizma

e Uretim

AC Voltage

* Transformator

SECONDARY COIL PRIMARY COIL
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I Voltaj -Frekans

325
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Su analojisi : Yukseklik — Voltaj
Debi — Akim
Bisiklet 6rnegi




I Elektrigin Tasinmasi

AWG 15cm L0cm 1m 2m 3m Lm
20

« USB kablolari 21

26
28

0.3248
0.21266  0.4811

0.3278 0.4617
0.4858

Voltage Drop at 1000mA
AWG 15cm S0cm 1m 2m 3m tm

—_ 3.0 makSImum 3 metre ig 025324 0.31986  0.4531

0.33184 0.43776
24 0.28844 045688
26

* Hat boyu voltaj dususu var

0.2729

- 2.0 maksimum 5 metre

0.2539
0.2329

Voltage Drop at 2000mA

- Kabloya AWG  15cm 50cm 1m 2m Im 5m

20 0.259986 0.30862 0.37324

o 22 0.271776 0.34592 045184
—_— 24  0.290532
Akima bagli 2
28 0.36774

* En az kayip yuksek voltaj, Voltage Drop at2200m

AWG 15cm LOcm 1m 2m 3m Lm
20 0.311983 0.367944 0.447888

dU§UK aklm 22 0.226131 0.415104

24 0.348638 0.490123
26 0.284408

* Yiksek voltaj !!! 28 oasiass

https://goughlui.com/2014/10/01/usb-cable-resistance-why-your-phonetablet-might-be-charging-slow/

by goughlui.com
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I Modern elektrik sistemi

Edison DC-110 Volt
Tesla 240 V — 60 hertz

Westinghouse ark lambalarindan 60 hertz
Almanya’da AEG, 50 Hertz, 120 V

Avrupa 1950’lere kadar 120 V sonra 220 V 60Hz/ 504z
Ingiltere hem 220 V hem de 50 Hz'e gecti
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https://www.quora.com/Electrical-Engineering-Why-is-Indias-frequency-maintained-in-50-Hz-only



Iki bakis

Teknik Uretim lletim Dagitim
IER Gt
Finansal

Piyasa Isletmecisi
Toptan Satis
Perakende Satis

Serbest Tuketiciler
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I Elektrikte temel iki sorun

* Tum sistem tuketiciye gore IO p——
- Tiiketici talebini yonetmiyor i.,.-«m |
- Anlik dengeleme ihtiyac m el

+ Elektrik depolama (biyiik dlgekli- | -
ekonomik) E I """""""

- Uretici ve sistem bu belirsizligi -
yonetmek zorunda

e O zaman?

- Planlama
- Yedekleme
- Esneklik (Gretimde)

France (RTE]- 03//11,/2009
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https://seffaflik.epias.com.tr/transparency/tuketim/gerceklesen-tuketim/gercek-zamanli-tuketim.xhtml



Uretim teknoloijileri

Most commonly used power plants

Minimum load [% Pyl 40-50% 40-50% 25-40%* S50-60%
Average ramp rate [% FPppm per min] 8-12% 2-4% 1.5-4% 1-2%
Hot start-up time [min] or [h] 5-11 min® 60-90 min 2.5-3h 4-6h
Cold start-up time [min] or [h] 5-1Tmin* 3-4h 5-10 h 8-10 h

State-of-the-art power plants

Minimum load [% Py 20-50% 30-40% 25°-40 %' 359-50%
(20 % with SC°)

Average ramp rate [% Ppgm Per min] 10-15% 4-8% 3-6% 2-6"%

Hot start-up time [min] or [h] 5-10 min’ 30-40 min 80 min-2.5 h 125-4h

Cold start-up time [min] or [h] 5-10 min' 2-3h 3-6h 5-8h
0GGT CCGT CCGT hard coal-fired
(state-of- (state-of- (commonly power plant
the-art) the-art) used) (state-of-the-art)
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https://www.agora-energiewende.de/fileadmin2/Projekte/2017/Flexibility_in_thermal_plants/115_flexibility-report-WEB.pdf



I Sistem nasil dengeleniyor?

* Volta] ve frekans

- Volta] — reaktif
- Frekans — uretim

e GUn Oncesi planlama yapiliyor
- Ruzgar/gunes tahminleri
* Anlik yedek birakacak santraller/hatlar belirleniyor

- Esneklikle 6nemli
* Gercek zamanda da duzeltici talimat

* Gercek zamandan sonra faturalama
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I Piyasa Isletmecisi

Puant
0.25- :3-‘:1}:.::"‘!
milk yatinm
0.2 B Devrede
Marjinal fiyat: sistemde o anda calisan ve gerekli
olan en yuksek maliyetli santral fiyati tum piyasa fiyatini belirler

1465

o
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Petrol fiyatl gibi: Suudi petrol maliyeti 5%, Rusya 10$ e
Neden petrol 80 $? i =
®
https://seffaflik.epias.com.tr/transparency/piyasalar/gop/arz-talep.xhtml 13720

http://www.barissanli.com/calismalar/2014/TPM-v2.xls
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I 3 oyunculu piyasa
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Santral ©

Talep
Uretim A
B
c

Fiyat

T0

Uretim kapasite

30
25
17

Sabah
25
25

0
0
100

(A)

Sabah

Fiyat
100
150
350

Ogle
40
30
10

0
150

(E)

Oijle

Aksam

25

350
©

Aksam

Gece

15

100
()

TL

® Talep

Gece

14 /20



I Frekans

Gieneration loss or load change occurs
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frequency control control (AGC) control (economic

(droop) dispatch)

https://link.springer.com/article/10.1007/s40565-017-0315-y 15/ 20



' Enterkonnekte sebeke

HH KUZEY BATI AHADULU ELEKTRIFIKASYON PLANI

16 / 20
https://electronicsystematic.blogspot.com/2018/02/turkiye-enterkonnekte-sebeke-sistemi.html




I Asimetrik bir iligki

Impact of demand response on a daily load curve

. Aksam 20:00-21:00 arasi 1 TU'lik ...
elektrik tiketiyorsaniz....

With demand side response

Variable
renewables

» Elektrige verdiginiz deger nedir?
- Aksam = & el
- Tatilde =

- Evde yok iken o
* Talep tarafi sisteme

Dispatchable
renewables

Oil & gas

Coal

Peak !
Night Day Peak

Gas turbines

Damand Prce Al ___ A ____A____
[lowe wind) .
T . T Condensing
Condensing plants.
plants R e e e
. .
k (righ wind)
girecek mi?
CHFP plants

Wind and nuclear
Wind and nuclear

MWh
Mwh
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Gas turbines



l Yenilenebilir ve Piller

TURKIYE Geneli izlenebilen RESlerin Toplam Gog Uretimi ve Tahmini
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https://seffaflik.epias.com.tr/transparency/uretim/yekdem/lisanssiz-uretim-miktari.xhtmi



Gelecek

distribution grid transmission grid
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Evde hamur, un, su var.... Neden herkes ekmek satin aliyor?
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https://phys.org/news/2012-09-solar-energy-stabilise-power-grid.html



Sorular
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