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Kisa bir tanitim

* Elektrik sistemini metafor ve analojilerle anlatma

— Anlatilan hersey gercek degil
* Bazi demolar

- Elektrigin fiziksel anlami
* Amag: elektrige farkli bir bakis



Elektrigin genel karakteristigi

* Elektrik 1siga benzer
* Su ornegi "8 T
* Elektronlar tembeldir T~
* Elektrik alan esastir. Alan elektronu hareket ettirir
* Diger piyasalardan farklari var

* Gercek zaman primi var




Soru 0 — Ne farkh?




Soru 1 — Degisen ne?

* Elektrikli arabayi sarj ediyoruz
* 350 km gidiyor

* Kutlesi/agirhgi degisiyor mu?
* Ne degisti?




Soru 2 - Voltaj/Potansiyel Nedir?

* Baraj

* Yukseklik=Gerilim

* Yukseklik farki=
Gerilim farki

Hareket olmasi icin
yukseklik degqil yukseklik
farki onemlidir!




Soru 3 — Akim nedir?

* Akim=su akiminda su molekadllerinin akisi

Water analogy
Voltage = Pressure. Current = Flow

Pressure (Voltage) Pressure (Voltage)
No Current And Current

https://theengineeringmindset.com/what-is-voltage/water-analogy-2/ 171 .



Soru 4 - Diren¢ nedir?

 Akisa direnir(tash bir nehir yatagi gibi)
- Direnc ne kadar buyukse taslar o kadar buyuk
» Kalabalik oda(bir taraftan diger tarafa hareket)
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Soru 5 - lligki

* Gerilim= Akim*Direnc
* Gerilim dirence ragmen bir akis saglar

LT \

gerilim direng akim

Voltage(V) Gerilim(V)

Current(l) * Resistance(R) Akis(l) * Direnc(R)



Soru 6 — Guvenlik sorusu

* Gerilim mi yoksa yuk akisi mi oldurur ?
* Volt mu amper mi?




Soru 7-Gucg nedir?

* Arabaniz guclu ma?
- Yani cok mu gidiyor?
- Yoksa ani hizlanma mi?
* Anlik birsey mi?
* 0-100 km kac saniye?
* Elektrikte Watt
Or: 1 insan = 80 watt enerji Uretir




Soru 8 — Enerji nedir?

Enerji

* Is yapabilme giici
* Arabaniz

-Tam depo ile ka¢g km?
* Elektrikte

—Belirli bir sure boyunca guc
toplami (ortalama)

Watt-saat

* Pillerde watt(inverter) ve watt
saat (pil kapasitesi)

Gug




Soru 9-Enerjinin Korunumu

* Harcanan enerji=Uretilen enerji+kayiplar

Enerji=Elektrik gugc
90 birim

Enerji=Kas gucu
100 birim




Soru 10 — Aktif gui¢ ne?

* Bisikletten

- |leri gotiiren guc
* elektrikte

- Gerilim*akim

- Volt*Amper

- Watt




Soru 11 — Reaktif gli¢c ne?

* Bisiklet orneqi < aif >

* Baska bir ornek
- TVyi fisten cekince
-Kirmizi led hemen sonmez
—-Qysa sisteme hic enerji
verilmiyor (1)




Soru 12 — USB kablolari neden ¢cok uzun degil

* Genelde USB kablolari T metre ve alti
Edison bundan AC ye kaybetti!

SV 4.8V




Soru 13 — AC ne DC ne?

* AC: Alternatif akim - —
- Sebeke elektrigi | Mdirect

* Genelde mekanik kaynaki — \ T

* DOonen kutleler - eylemsizlik T \/1

* (sanal eylemsizlik-virtual iner.....,
* DC: Dogru akim
- Gunes, piller (genelde kimyasal/fiziksel)
- Hareket yok

https://en.wikipedia.org/wiki/Direct_current 117 | .




Soru 14 — Neden alternatif akim?

 Hizli donistirilebiliyor : "ESNEKLIK
-Yuksek/dusuk voltaj

* Dogru akim ag sebekesi gibi
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Soru 15 — Neden yuksek voltaj?

* Bir guicu bir yerden bir yere tasimak istiyoruz
* GUc¢ kaybi = akim*akim* direnc
* Direnc¢=kabloya bagl

* Akimi degistirerek kaybi degistir

* Transfer TMW for 1 hour
-1 Volt * 1,000,000 Amper
—-100,000 Volt * 10 Amper

* Tipik yildirrm~10,000-200,000 amper




Soru 16 — Neden 220 Volt?

* Bir su isitict -1800 Watt
* 1800=220V*8.TAmper

 Evimizde 12V kullansak
1800=12V*150 Amper

* DUsuk dagitim maliyeti ve kayiplar!




Ir?

Soru 17 - Frekans ned
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Soru 18 — Neden 50Hertz

* Saniyede 50 pedal

* Kirpismayi onlemek :
* Frekans arttikca kayiplar da artar | I
* Almanlarin da etkisi :""f;f::_-ﬁ._ \-




Soru 19 - Faz nedir?

* Goreceli kayma
* Tek faz
- Bir dalga
* Uc faz
-Uc ayri dalga
- Ayni frekans




Soru 20 - Neden 3 faz?

e 2 kablo
Three Phase Power

_1 + 1 - = 1P e Phase 1 Phase 2 Phase 3
! | / // A
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Soru 21 - Fiyat kavrami

* Maliyet
- Elektrik Gretim maliyeti
* Fiyat
- Elektrik fiyati
* Deger
—Elektrigin tuketicilere degeri

"Gece 20-21 arasi 1 kwh elektrik tuketiyorsun. 0.7
TL , bu parayi geri verince tuketimini keser misin?



Soru 22 - Sanal atalet ne?

Virtual Inertia Emulation Figure 5. Concept of virtual inertia,
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Figure 5. Concept of virtual inertia.
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Figure 6. Classification of different topologies used for virtual inertia implementation.

Virtual Inertia: Current Trends and Future Directions rips /i mdpi com2076-3417/7/7/654/pc
| 26 |




Soru 23 - Sanal atalet riskli mi?

* Evirici ile her turli hizmet saglanabilir. Fakat ureticiler inkar ediyor. (gelir
kaybr)

 Or: 2 Mart 2017-Avustralya
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https://www.aemo.com.au/-/media/Files/Electricity/NEM/DER/2019/Technical-Integration/Technical-Integration-of-DER-Report.pdf 127 | .



Soru 24 — Talep yonetimi kesinti midir?

* Talep yonetimi talebi daha esnek hale getirmektir.

Electricity System Operator

Interruptible Load

Load Controlled

Demand Biddin

and Buy-bac
Load asa
Capacity Resource

Spinning Reserves

Non-spinning Reserves
Market Administered

Regulation

Critical Peak Pricing

Critical Peak Pricin
with Load Control

Peak-time Rebate

Price Mediated

Real-time Pricing

System Peak Response
Transmission Tariff

Time-of-use

I T T T T T 1
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000

Enrolled Load (MW)

B Commercial & Industrial ] Residential [l Wholesale Other Retail

Source: Federal Energy Regulatory Commission, Assessment of Demand Response and Advanced Metering
Staff Report (Washington, DC, 2011).

Investors @ Media Careers @ Su

nationalgrid

Balancing serv

{4 > Balancing Services > Reserve services

Demand Tum Up

The Demand Tum Up (DTU) service encourages large energy users
and generators to either increase demand or reduce generation at
times of high renewable ocutput and low national demand. This
typically occurs ovemight and during weekend aftemocns in the
summer. Find cut about routes to market as a provider.

[pr. L ]
® Zg ias |
QOverview Technical Requirements How to participate Assessment Process

Providing the service

The service is open to any technology that has the flexibility to increase demand or reduce generation
during times of low demand and high renewable output.

This includes:

*  true demand turn up;

* combined heat and power (CHF);

#® any other type of generation;

® energy storage (such as batteries); and

» other technologies, providing they can offer the flexibility required

|28 |




Soru 25 — Dagitik uretim gelecek mi?

Table 1.1. Matrix of Distributed Generation Benefits and Services

Benefit Categories

7 o0 L] L] L]
. Energy Savings in Deferred Deferred System Power Land Reduced
Cost T&D Losses Generation T&D Reliability Quality Use Vulnerability

Savings and Capacity Capacity Benefits Benefits Effects | to Terorism

Congestion

pasladigl hali

Reduction in Peak ‘/ \/ / \/ \/ \/ / /

Power Requirements

e Peki ne oldu?

- Olgek ekonomisi § == ||

* Sebeke bedelleri arttigi veya L IV vl v
kalite sorunu olan donemlerde e ————

- Belediye santralleri

Lower unit-cost, automated manufacturing processes shared with other mass-production enterprises

o0
J— a't I u n e (i-e., automotive industry)
9. Shorter lead times reduce risk of exposure to changes in regulatory climate

10. Significant reduction in fuel disruption risk (portfolio of locally produced fuels and “fuel-less” technologies—
solar, wind)

* Toplam sebeke maliyeti duser mi?  »wsmommmen

12. Reduced trapped equity

Reduced financial risk of over- or under-building
Reduced project cost-of-capital over time due to better alignment of incremental demand and supply

B R

Lower local impacts of smaller units may qualify for streamlined permitting or exempted permitting processes,
reducing fixed costs per kW

Significantly reduced exposure to technology obsolescence
Local job creation for manufacturing, technician installers/operators

Higher local, small-business development and taxes vs. overseas manufacturing

go = e

13. Reduced exposure to interest-rate fluctuations

14. Potential for more modular, routine analysis for capital expansions

15. Multiple off ramps for discontinued projects, without same level of risk
16. Ability to redeploy portable resources as demand profiles change

17. Portability = Higher capacity utilization




Soru 26 — Kapsam ekonomisi

* Piller — Plastik kaynaklar
* Petrol ve gaz da depolama stratejik

* Elektrikte?
- Cok kisa donemli depolama: atalet
—Sanal depolama: Su yonetimi
- Xgen: Araclar, piller

* Kapsayici hizmet enerjityan+vs



Soru 27 - Yeni piyasa modelleri

On demand As available

(flexible)

(intermittant)

generators generators

Income from
as available
market

Income from
flexibility
market

Operator Operator
dispatches dispatches

generators generators
System operator

Suppliers draw
power from grid

[=—)

On demand As available

consumption consumption

https://www.oxfordenergy.org/publications/decarbonised-electricity-system-future-two-market-approach/

1311




Soru 28 — Dijitallesme

* Hep vardi

* Her tuketim noktasi bir musteri gibi davranir mi?
* Yapay zekanin limitleri — sebeke isletimi?

* Trafo bazlh fiyat ve uzlasma (benzin istasyonlarti)

* Farkli hizmet kalitesinde farkh fiyat (koltuk
secimi?)

» Tliketici farkhlastirmasi (Netflix)
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