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Hatirlatma

Bu sunumda oOne surulen gorusler,
resmi/kurumsal/organizasyonel gorusler olmayip
sunumlar1 hazirlayanlarin kisisel gortusleridir.

Toptan elektrik fiyati veya piyasalar: tanimina
birebir bagl kalinmayacaktir.

Hatalar var 1se sahsidir.



"The scale of the multiple interventions in the electricity
market is now so great that few if any could even list them
all, and their interactions are poorly understood. "

... energy policy, regulation and market design are not
fit for the purposes of the emerging low-carbon energy
market, as it undergoes profound technical change”

Cost of Energy Review, Dieter Helm

"We are moving from a world where the value of the energy
is embedded in the resource to where technology is the
resource.”

Francis O’Sullivan, MIT Energy Initiative
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DlUnyada elektrik piyasalarinda sorun ne?

Tim diinyada toptan elektrik Fiyatlari daha da asagi gidiyor.
Referans fiyat cogu ilkede yatirim kararina baz olusturmuyor.
Devletler daha fazla ihale yontemi ile yatirim cekiyor.

Yenilenebilir fiyat distridyor goziikse de, nihai tiketici fiyatlarina sonradan eklendiginden aslinda ¢ok
onemli bir maliyet kalemine donistyor

Ayrica yillardir ihmal edilen "sigorta" — kapasite bedelleri de eklenmeye basladi
Almanya'da sektor yeniden yapilanmaya calisiyor, O fiyatli saatler, yiksek nihai fiyatlar
ABD'de cumartesi FirstEnergy Solutions iflas basvurunda bulundu

ABD Enerji Bakanligi'nin onerisini FERC kabul etmedi ama "dogru teshis yanlis tedavi" diye
ingiltere'de fiyatlara tavan fiyat geliyor. Helm raporu artan maliyetlere isaret ediyor

Tim didnyada yenilenebilir gelisimi biiyik cogunluk ile ihalelerle



Elektrik sirketleri Avrupada neden deger kaybediyor

I gggregate earnings of the top 20 European utilities by business segment
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https://www.iea.org/newsroom/news/2017/december/commentary-changing-utility-business-models-and-electricity-investment.html



E.On - RWE

Birbiriyle rekabete son vermek icin farkli segmentlere

How the complicated dealworks CREDIT: TELEGRAPH/TELEGRAPH

https://www.telegraph.co.uk/business/2018/03/17/rwe-eons-mega-deal-could-spell-trouble-uks-big-six-energy-firms/



100 gunes santrali sorusu

* Mayis'ta i1sitma-sogutma yukil sorunu yok
* 40000 MW glnes santrali, 6glen 12

* 35000 MW pik talep var

* Hangileri calisacak?

* Marjinal fiyat kacg?

O fiyata 15 yil banka kredisi bulunur mu?



LCOE vs Marjinal Fiyat

* LCOE

- Glnes <0.1
* Marjinal
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http://www.irena.org/publications/2018/Jan/Renewable-power-generation-costs-in-2017



Ingiltere - Cost of Energy: Helm Report

* Enerji maliyetleri olmasi gerekenden
daha ylksek (toptan satis fiyatlar degil)

* Enerji politikasi, duzenlemesi ve piyasasi
dusuk ka rbonlu Slstem I gln haZIr deéll TheE.L.fRenewablesDirectiveanditspartil:ulardeﬁnitionofrenewableshasbeenamajorcontributor

to raisi ng the costs above those necessary to reduce carbon emissions to meet the CCA. A further

* Yeni teknoloji daha dusuk fiyat olmasina
ragmen tuketiciler daha yUksek bedeller

g O ru yo r' In the current decade, the government has moved from mainly market-determined investments to a

new context in which almost all new electricity investments are determined by the state through direct

o B u bed e I I e r d e ka rb O n i Za Syo n a and often technology-specific contracts. Government has got into the business of ‘picking winners’.

d k . k d (U d | Unfortunately, losers are good at picking governments, and inevitably — as in most such picking-
el I lo ra tl eSteg I e a Za tlyo rl winners strategies — the results end up being vulnerable to lobbying, to the general detriment of

household and industrial customers.

https://www.gov.uk/government/publications/cost-of-energy-independent-review



1000 MW baz yuk esdegeri yenilenebilir

1000 MW baz yuk 1000%$/kW ila 2000%/kW

* Yakit maliyeti de 300 milyon $ (DG)
- Omdr 10-15 yil
= 1 milyar $ + 10 yilI*300 milyon $ = 4 milyar $

* Esdeger giines + depolama (her ikisi 1000$/kW)
- Gunes: 3888 MW
- Depolama : 2888 MW (optimal degil)
- 6.7 milyar $
- Omir = 10-15 vyl
- Ik yil 6.7 milyar $



Almanya: Energiewende maliyeti

Energiewende costs
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EEG Surcharge Calculator (Oeko-Institut 2015)

https://www.cleanenergywire.org/news/breakthrough-german-coalition-talks-energiewende-costs-unknown/energiewende-costs-unknown-german-government
https://www.agora-energiewende.de/fileadmin/Projekte/2015/EEG-Kosten-bis-2035/Agora_ EEG-Kosten_bis_2035 EN_WEB.pdf
https://climatechangedispatch.com/german-energiewende-to-cost-e520-billion-by-2025-first-full-cost-study-finds/



150 milyar € karsiligi

Gross power production in Germany 1990 - 2017, by source. [ENERGY |

Data: AG Energiebilanzen 2017, 2017 data preliminary. 4l i
(wic | Greenhouse gas emission trends in Germany by sector 1990-2017.

Data: UBA 2018, preliminary.
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https://www.cleanenergywire.org/factsheets/germanys-energy-consumption-and-power-mix-charts



PJM'de LMP ve fiyatlar

Figure 1 helps explain why the current LMP does not accurately represent the true incremental cost or send the right
price signals. Given load at 530 MW, a flexible unit at $25/MWh is the marginal unit (the most expensive unit needed
to serve load), and LMP is appropriately set at $25/MWh. However, if load drops to 510 MW, and the inflexible units
are ineligible to set price, then the LMP would drop to zero, and an uplift payment of $10,000 would be required to
make the inflexible units whole. If the inflexible units were eligible to set price, the LMP would be set at $20/MWh by
the incremental cost of the most expensive inflexible unit needed to serve load.

Figure 1. Current LMP Does Not Accurately Represent True Incremental Cost
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Figure 5. Shift from Energy Market and Ancillary Services Market to Capacity Market
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http://pjm.com/-/mediallibrary/reports-notices/special-reports/20171115-proposed-enhancements-to-energy-price-formation.ashx?la=en



ABD piyasasindan sikayetler

5) “Investor confidence” is some ol’ bullshit.

The CASPR ruling cites “investor confidence” several times as a justification for using
MOPRs, though it never defines the term or offers any objective way to measure it.

What could it possibly mean? Capitalism is notoriously harsh and unforgiving. Insofar as a
market is truly open and competitive, investors take their chances, and many lose their
shirts. Insofar as investors have “confidence,” it is because a government regulator has
stepped in to short-circuit competition and guarantee their investments.

FERC’s job is to maintain competitive markets — to “protect competition, but not individual
competitors,” as Glick puts it. It should give investors (and states, and consumers)
confidence by making and enforcing clear rules. Picking and choosing, imposing price
constraints on certain generation sources and not others, in certain markets and not
others, is not the road to confidence.

https://www.vox.com/energy-and-environment/2018/3/23/17146028/ferc-coal-natural-gas-bailout-mopr



ABD'de batan sirketler

FirstEnergy Solutions files for
bankruptcy after pushing for
DOE emergency order

The move comes days after FirstEnergy asked the DOE to save all
coal and nuclear plants in the PJM Interconnection using an
emergency order. Read more =

Panda Temple bankruptcy could
chill new gas plant buildout in
ERCOT market

Panda cites ERCOT’s forecasting methodology, but the market presents
multiple challenges for gas generators

Peter Malaney

aTopFloorPower

May 15, 2017

here is a cloud hanging over the Texas wholesale power market.

The cloud is cast by the Chapter 11 bankruptcy filing of Panda
Temple Power LLC in a Delaware court.

To be clear, the Panda bankruptcy isnota cause of market conditions in the
Electric Reliability Council of Texas (ERCOT) region — itis a symptom.

Panda Temple Power is a modern 758 MW gas-fired combined-cycle
power plant in Temple, Texas, that began constructionin 2012 and entered
service in 2014,



Fiyat ve Urln



Elektrik hep ayni Grtin mu?

Ayni Grin? ~ Ayni arun?

Ayni aran?

L

o POWER PLANT STEP-UP TOWER e TRAMSMISSION
TRANSFORMER SUBSTATION
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Ayni arin? _ Ayni 0rig?
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https://www.quora.com/How-is-electricity-created-and-brought-to-peoples-home-outlets



Siradan elektrik musterisi vs gunes uretuketicl

8 kW pik talep

Ortalama 0.3 kWh

Hat-Sayacg -> %99.9 kesintisiz hizmet
Ariza/bakim -> musteri hizmetleri

Pik talep 3-5 kW

Ortalama 0.3 kWh

Kisin sebeke destegi (tam destek)
Kesintisiz hizmet=yedekleme/batarya
Ariza/bakim -> Elektrikci

Aldiklar/trettikleri hizmet ayni mi? Ayni aridn mua?



Sebekeden elektrik almanin ev yapimi maliyet
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Ayda 0.44 krs/kWh

Ayni hat +

KW eviricl
5 KW panel

Kisin = 0.44 krs/kWh

Sebekenin
sagladigi
guvenligin
DIY maliyeti



Gunes fiyatl dustukce, marjinal fiyat da dusuyor

Ama daha HIZLI

* Gulnesin fiyatl ne kadar disse de, Uretim yaptig!
saatlerdeki degeri daha cok dusuruyor

e Disen fiyat — dlsen deger : Paradoksal
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https://kleinmanenergy.upenn. edu/5|tes/defauIt/flles/Gettlng to Zero.pdf



Sifir marjinal maliyetli teknolojiler

* Sistemde fiyat dlsusu yapiyormus gibi gozukse de
* Fiyat dlstst maliyet dliststnden hizli

Price in
Euro/MWh

* Negatif fiyatlar

- Izin verilmeli mi?

Bid to sell X MWh for

highest price X (e.g.
gas-fired power plant)

\ .'I Power

supply
curve

- Depolama icin?

(+)

Natural gas <

Electricity in
MWh / h

Bid to sell/buy at same

(lowest) price X
= Market clearing price

https://www.cleanenergywire.org/factsheets/why-power-prices-turn-negative



Dogal fiyat ve Piyasa Fiyatl

« "Bir GUrinln genel olarak satis fiyati, piyasa fiyatidir. Bu dogal fiyatin
altinda, Ustlnde veya tam karsiligi olabilir."

* "The actual price at which any commodity is commonly sold is called its
market price. It may either be above, or below, or exactly the same
with its natural price"

* Dolayisiyla dogal fiyat, tim emtialarin fiyatlarinin sirekli ¢ekildigi
merkez fiyattir

* "The natural price, therefore, is, as it were, the central price, to which
the prices of all commodities are continually gravitating”

Adam Smith, Uluslarin Zenginligi, Kitap 1, Bolim 7

https://www.marxists.org/reference/archive/smith-adam/works/wealth-of-nations/book01/ch07.htm



Ortalama fiyat ve Marjinal Fiyat

* Demiryollarinda:

- Tum yatirimi yaptiktan sonra
- Bir koltugun marjinal maliyeti ne? Mesela 5 TL

* Marjinal fiyat < Ortalama fiyat

* Demiryolu, vagon, altyapi bedelleri hangi marjinal
fiyattan odenecek?

http://www.dieterhelm.co.uk/helm-talks/



Tam olarak olmasa da

* Dogal fiyat ve piyasa fiyati

Graph 1: Market Price
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https://passivevoiceeconomics.com/2017/01/05/the-evolution-of-the-theory-of-value-from-adam-smiths-natural-prices-to-david-ricardos-corn-model/



Verimli fiyatlama

* Marjinal fiyat
- Sabit bedeller var ise calismayabilir

« Ramsey fiyatlamasi : Ikinci en iyi opsiyon
- Talebin esnekligi ile ters orantili bir mark up

Markup = (P; — r:',-])/Pr- =:1,/En

Electricity Marginal Cost Pricing: Applications in Eliciting Demand Responses, Monica Greer



Peki ya fiyatlar ayrisiyor ise
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Pilyasalara 3 yaklasim

* Neoklasik

- Tam rekabet, gorunmez el

* Avusturya

- Mukemmel piyasalarda rekabet 0Oll... deneme yanilma
* Varlik ve Sistem

Sistem varliklar tUzerine kurt

I: NEOCLASSICAL
VIEW (conveNTIoNAL)

W,

Il: AUSTRIAN VIEW

« Pc/ge notcompetitive
« Entry & dynamics
« Incentfive impacts of profits

« Enfrepreneurs and tech
change

lll: ASSET VIEW

= Sunk fixed costs to asset
base

« Operations separate for
assets for pricing purposes

« Costs Include capltal
mainte nance

« Competitions for CAPEX and
OPEX

http://www.dieterhelm.co.uk/assets/Uploads/HELM-TALKS-UTILITY-Lecture-1.pdf




1960-70'lerde marjinal fiyatta 3 ekol

* Amerikan yaklasimi
- Talep tepki veriyor, kapasite "bedava" degil
* Ingiliz yaklasimi

- Homojen Uretim esnetiliyor, farkli kapasite, isletme ve yatirim.. Talep esnekligi
daha dusitk

* Fransiz yaklasimi

- EDF.. Hem talep esnekligi hem de farkli teknolojilerle Giretim

* Talep sadece periyodik degdil ayni zamanda belirsiz. Talep ve arzda belirsizlik rezerv sebebi
* Talep kesilebilir ve maliyeti var.
* Talep maliyetleri ylke, daiitim maliyetleri de ayrik karakteristiklere bagh

Contributions to the Theory of Marginal Cost Pricing, Paul L. Joskow, 1976



Alfred Kahn

* Dogalgaz fiyat dlizenlemelerinde
- Eski ve yeni gaz fiyati (sonra kabus oldu)
* Economies of Regulation
- Volume I
* Telefon ve elektrik gibi altyap! hizmetlerine dair



Marcel Boiteux — Peak Load Pricing, 1960
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also plant assessed at its development
cost. Whatever the capacity of existing

Peak Load Pricing, Marcel Boiteux, 1960 (Fransizcadan tercume)



Practicing Marginal-Cost Pricing: A Review

* Tariff vert

* Yeni kapasite ++
- SRMC>LRMC

* Fazla kapasite
- SRMC<LRMC

Marginal Cost Pricing in Practice. by James R. Nelson



Ik piyasa teorisyenlerinden : Paul Joskow

And this has adverse effects on incumbent technologies like nuclear power plants in particular that aren't flexible.
So, this time it was only anticipated the entry of solar and wind which have high capital cost and basically zero
marginal operating cost. And exactly how you run, how you design a market where you're mixing those
technologies with traditional energy based technologies | think is proven to be rather challenging.

[00:17:19]
Jason Bordoff: So, what's the answer to that? How would you design that?
[00:17:22]

RETGTE] GV | B 'm not sure what the answer is. That's something I'm going to work on when | go back to MIT.

eah, at the extreme if you think about it, if all the technologies we had with solar and wind, the marginal price of
energy would be zero at every point in time. Well, that suggests you can't really build a competitive electricity
MEN SO EEEL B OO E VR R UG A CFE G RGER T So it's got to be some combination of capacity, prices and

scarcity pricing during periods when supply is scarce.

Unfortunately, the government and regulators don't like it when the price of electricity goes up to $50,000 a
megawatt hour even though the average is over 760 hours a year. So, | just think it's truly something that hasn't
been thought through properly to —

http://energypolicy.columbia.edu/transition-us-power-markets



Belirsizlik fiyatlara nasil giriyor

. . . e e o Kapasite sigortasi{Uretim)
Talep ve biraz Uretim belirsizligi = Kapasite s gorasi(Takp) _
sebebiyle yan hizmetler ' Yan Hizmet 2.0
Yan hizmet Simdi tiretim

tarafindan da
ciddi belirsizlik
sigortalanmak
zorunda

Eneriji




Pratik Ornekler



Akaryakitta Fiyatlama - Mikrosebeke

Sorgu Parametreleri - Benzin 95 . o Motorin
(v

[l Ankara

B Cankaya @  Akkopri Petrol Akaryakat (BAY/A39-82/37009) 5,8600 5,1900

°
Altin Pefrol ingaat (BAY/453-284/02884) 53300 549700 5,3600
Altindag insaat Taahhiit (BAY/939-82/38120) 59600 5,3400 5,3600 1
Ankara Akaryakit Uriinleri (BAY/544-105/14324) 59700 53200 5,3500
Aybaba Petrol Uriinleri (BAY/866-25/19407) 5,5800 35,1500 51700
Aydin Petrol Ticaret (BAY/376-29/00001) 5,9800 5,3300 80100 5,3600

—. O\

Aytemiz Petrolctiliik Ticaret (BAY/939-82/36253) 5,9600 53100 5,3300
Benlioglu Petrol Ve (BAY/898-44/19646) 59700 53200 5,3500
Bilginier Turizm ingaat (BAY/455-300/05139) 5,9800 5,3200 80100 5,3400 =
Bp Petrolleri Anonim (BAY/939-82/35582) 5,93900 53200 85,0200 5,3400 &
Bp Petrolleri Anonim (BAY/939-82/35963) 5,9800 5,3200 80100 5,3400
Biyiikhanl Kardegler ing. (BAY/425-224/00877) 5,9800 53300 5,3600
Biiviikhanh Kardesler ins. (BAY/500-81/11962) 5.9600 5,3600 ]

http://www.epdk.org.tr/TR/Petrol/Veri/PompaFiyatlari



Dogalgaz fiyatlari — Bolgesel PTF

SANAYIDE 1000 kcal 1s1 intiyaci igin gerekli olan GESITLi YAKITLAR igin MALIYET KARSILASTIR

( 09 Ocak 2018 tarhinde beidenmiz KDV HARIC biim fyatiars )
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Bir piyasa bir cok fiyat tretir
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Turkiye'de glnes uretiminde dengesizlik

Tiirkiye'nin elektrik talebinin aylara gore dagilim
(Yilsonu toplarm=100)

e Tilim ortal ama e 501 3 sene ortalamasi Giines Uretimi

14,00
9,5 /\
12,00
2,0 10,00
E =
E o0 W
= =
= pri
= 85 H
] 600 =
w Lo
- &=
4,00
BO
2,00
T2 0,00
OCAK SUBAT MART MiSAN MAYIS HAZIRAN TEMMUZ AGUSTOS  EYLDL EKin KASIM ARALIK
Aylar

http://www.dunyaenerji.org.tr/wp-content/uploads/2018/03/QR19TR.pdf



Sifir marjinal maliyet, en yuksek yatirim ihtiyaci

* Temmuz talebi icin 169000 MW gunes gucu

* Aralik igin igin 643000 MW (Turkiye kurulu guclt =
85000 MW)

* Pik talebe gore depolama ihtiyaci

- Temmuz 120000MW/MWh
- Aralik 580000 MW/MWh

Toplam Ocak Subat Mart Nisan Mayis Haziran Temmuz Agustos
Tlrkiye elektrik talebi JEllutlikC 100 8,57 7,69 8.12 7,79 8,01 8.13

Eylil Ekim Kasim Aralik

8,96 9,49 811 7,88 8,23 9,01

Tirkiye elektrik talebi GWh 293000 | 25121,1 | 22517,1 | 23800,5 | 22826,8 | 23475,6 | 23822,8 | 26253,9 | 27808,9 | 23770,2

Glnes tretimi (1 GW
; s GWh 1267 60 84 S7 108 127 136 155 155 142 98 64 41
panel igin)

23084,4 | 24120,1 | 26398,7

Depolama sorunu
GW 643,39 418,7 208,1 2454 2114 184,8 175,2 169,4 173,4 1674 235,60 376,9 643,93
olmasa gereken gines

http://www.dunyaenerji.org.tr/wp-content/uploads/2018/03/QR19TR.pdf



Sistemde ne kadar yenilenebilir

 Ekonomik mi bakilacak, ideolojik mi?

100
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https://kleinmanenergy.upenn.edu/sites/default/files/Getting_to Zero.pdf



Gunesin fiyatl ve degeri

Gunesin fiyati LCOE'nin altinda olamaz, maliyet alti satis
- Yikic fiyatlandirma
Fiyatl hicbir zaman sifir olmayacagi gibi, degeri 0 olabilir

Marjinal fiyatlandirmada, glnes fiyati 2 cent'e dismeden
Urettigi saatlerdeki elektrik fiyati O olabilir

Sadece marjinal fiyat sistemini bozmuyor, kendi ayagina
sikiyor.

Depolama ile tim kaynaklar glizel, sadece glines degil
Diger tim emtialarda "depolama" zaten kritik



Dil/Language(lurkge O/Englis a

DilLanguage Tiirkge

Press F9 to calculate & Wait [ Hesaplamak icin F9'a basin & Bekleyin

Yakit Vergi

Devreda MW

Devrede MW

YEK Ruzgar

Dodalgaz 5/1000m3 200
Dodalgaz YI-¥ID 5/1000m3 200

Ithal Kémiir $/ton a0

Linyit S/ton 25|

Patrol Svaril Ta 180 250
Puant 32000

Marjinal Fiyat

0.04 Sk\Wh
17.1 krs/kWh

Marjinal Fiyat Toplam

Ortalama Fiyat

10,000.00
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0.05 $/kWh
20.8 krs/kWh

Ortalama Fiyat

htto://www.barissanli.com/calismalar/2014/TPM-v2.xlIs



MC >> AC

* Aradaki farkin cok yuksek olmasi onemli bir durum

025 —
Puant
- " - - 0.2+
Marjinal Fiyat ilk yatirim igletme
L] 0.004
Marjinal Fiyat Toplam 0.10 $KkWh 0.15 -+
38.7 krs/kWh
0.1+

0.05 $/kWh
18.5 krs/kWh

Ortalama Fiyat

0.05

YEK: Renewable Resource b

— T T T T T T T T T T T T T

=
®

2014 barissanli2 @gmail.com

www.barissanli.com Bans Sanl



Geleceqin elektrik piyasa tasarimi

* Yerellesen piyasalar
* Yatirrm denklemini cozmek

* Arz Glvenligi — Tlketici tercihi

DESIGN THE

BB ELECTRICITY f68
4§ MARKET(S) OF gg

THE FUTURE ﬁ%

http://cadmus.eui.eu/bitstream/handle/1814/50004/Rossetto_Ebook _2017.pdf?sequence=2&isAllowed=y



coal

Neormal situation

Marginal generation cost
likely to set price

RES

-

strike
price

MWh/h

Sadece elektrik fiyati ile Isletme rezervi

Large residual load

Low wind/high demand

Marginal consumer benefit
likely to set price

- scarcity pricing

MWh/h
oL

Figure 4: Reliability options and the spot and strike prices

Figure 3: The downward-sloping Operating Reserve-Demand Curve (left figure) as a basis for a
http://cadmus.eui.eu/bitstream/handle/1814/50004/Rossetto_Ebook_2017.pdf?sequence=2&isAllowed=yC

Demand for
operating reserves
Time

QOperating reserves, ww

scarcity premium on energy prices (right figure)

MWh




Kapasite odemeli

Investment cost Operating hours Dperating hours Capacity
Operating hours run by the called by the Payments for
Amortisation period Investor System operator unused contracted
Financing structure |self-dispatch) (ancillary services) capacity
Perception of risk (1000 FLH) (500 FLH) (500 FLH)
T - _
» ~ ax regime T
Qo . :
3 Capital services 50 40
n 4 €ss (auction) o EUR/MWh  &p EUR/MWh 60 " 50
RfMwWh
— Provision EUEM EUR/MWH
E CS5 (market), =0 | Average
: Sy e e
r 1. selr- NVestors
) SRMC
dispatched FLH
e ispatche o | same
reference, Rerarene <
Assumption Revenue floorp.a.: 300 MW x 2000 FLH x 50 EUR/MWh = EUR 30 million
Contracted firm capacity: 300 MW
Contracted perfermance hours: 2000 FLH TOLOIE
Contracted price (CSS (auction)): 50 EUR/MWh
Weighted average CSS (market) 10 EUR/MWh Operating hours: 200.000 MWh x (Investors SRMC + 50 EUR/MWh)
Operating hours run by the Investor: 1000 FLH Ancillary services: 150.000 MWh x { 50 EUR/MWh — 10 EUR/MWHh)
Ancillary services {system operator): 500 FLH Capacity payments:  150.000 MWh x 50 EUR/MWh = EUR 7.5 million
Unused firm capacity: 500 FLH Gross sector-revenues: (no impact on capacity payments)

Figure 5: Sample calculation for an index-based remuneration mechanism

http://cadmus.eui.eu/bitstream/handle/1814/50004/Rossetto_Ebook_2017.pdf?sequence=2&isAllowed=yC



Urtin gtivenilirlik seviyesi

as today, there will be a need for significant amounts
of back-up capacity. Thus, the total cost of the energy
system will increasingly depend on the amount and
the firmness of capacity that is required by consumers,
rather than the amount of energy they consume.

*~ Multiple
fiMmness

A) One step: B) Two step: C) Multi-step:
H T 1
= Firm | Non-firm
| Uniform firmness level ﬁcapncil},i capacity
; |
[kW] [kW]
— Curtailment prices Fluctuating demand

~levels
_l—l

[kW]

Figure 2: Curtailment price curves

http://cadmus.eui.eu/bitstream/handle/1814/50004/Rossetto_Ebook_2017.pdf?sequence=2&isAllowed=y



ki piyasa yaklasimi

On demand
(flexible)
generators

As available Support for
{intermittent) low carbon
generators generators

Income from Operator Operator Income from
flexibility dispatches dispatches as available
market generators generators market

\ l System operator ' &
Suppliers draw
power from grid

Electricity
CoONsuUmers

Figure 1: Schematic of two-market design

http://cadmus.eui.eu/bitstream/handle/1814/50004/Rossetto_Ebook 2017.pdf?sequence=2&isAllowed=y



Utility of the Future

Figure 3.11: Production Costs with Increasing Solar Penetration in ERCOT

Total Short-term Production Cost Average Thermal Production Cost
10.2
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82 T T T T T 1 T T T T T T
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Solar PV Penetration Solar PV Penetration
(% peak demand) (% peak demand)

https://energy.mit.edu/wp-content/uploads/2016/12/Utility-of-the-Future-Full-Report.pdf



Avrupada dogal gazda kontrat sayisi = likidite

Figure 1: Product split of total traded volumes (%): hub vs. hub; 2016
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INDEX
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Sources: OTC: LEBA, Tankard, ICIS; Exchange: ICE, ICE-Endex, FEGAS, CME, CEGH, GME; MIBGAS; P.
Heather

https://www.oxfordenergy.org/wpcms/wp-content/uploads/2017/05/European-traded-gas-hubs-an-updated-analysis-on-liquidity-maturity-and-barriers-to-market-integration-OIES-Energy-Insight. pdf



Tesekkurler

Baris Sanli
www.barissanli.com


http://www.barissanli.com/
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