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Introduction to Energy Storage

Battery Capacity - Power C-Rate

Battery capacity and power can be changed

independently from each other, different than other grid C-rate is used for three different purposes, even if it is introduced

for a single purpose at beginning.

components.

1. Battery Power, states maximum instant power can 1- Battery Chemistry: Original usage. It states ratio of maximum
be charged or discharged. Most of the time it is power can be applied to battery to capacity of the battery. 1C - 2C
limited by battery chemistry or inverter power. batteries are used for grid scale applications while batteries for

2. Battery Capacity, states maximum energy amount electric vehicles can reach 8C —10C

can be charged into the battery with a pre- 2- Battery Configuration: States battery configuration and
determined charging power. duration of the battery working with maximum output. 100 MW
2C battery can provide 100 MW power for 2 hours. It requires a

A 240 Megawatt-Hour Battery Used Three Ways maximum output configuration of 100 MW and more than 200
MWh of battery.

0 240 MWh

3- Test Power: |t states ratio of applied power to the battery to
capacity of the battery. For example, battery capacity tests
(depending on battery manufacturer) can be executed with O.1C
power. [t means a 100 MWh battery can be charged with 100
MWh energy when it is charged with 10 MW power.

240 MWh

N
o

Megawatts

(9]

240 MWh

4 3 6 100 MWh*0.1C=10 MW

Hours

A 240 MW system could provide a lot of power
in a short time ¢+ less power over longer periods.

Source: https.//www.energy.gov/eere/solar/articles/solar-plus-storage-101
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Introduction to Energy Storage

S

State of charge
(50C)

The current state of a
battery.

100 watt 80 watt
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Depth of discharge Round-trip efficiency
(DoD)
The amount of a battery's capacity that has The ratio of the energy
been used. Most manufacturers will specify a recovered from the energy
maximum DoD for optimal performance storage device and the energy

input into the device.
Losses includes heat loss.

related to lifetime of the battery after

repeated use,
A fully discharged battery will have shorter

reusable lifespan.

‘hc J(Aal"(]l’

Self Discharge Rate

Self-discharge decreases the
shelf life of batteries and
causes them to initially have
less than a full charge when
actually put to use.

greensaramwak.com

Source: https.//greensarawak.com/things-to-know-before-going-solar/going-solar-chapter-15-know-your-battery/

In summary, while looking for to
purchase a battery, following
statements should be made “X kWh
capacity when charged at K C power,
allowing charging/discharging up to
Y C, Z% cycle efficiency, minimum
number of cycles B at an average
A% DoD until T% End-of-Life

capacity” to achieve expected results.



Energy Storage System Components

General components of energy storage
applications are accepted like

1.
2.

3.

Battery Packs

Battery Management System, controlling battery
packs and communicates with PCS

Power Conversion System (PCS) or Battery
Inverter, converting DC energy to AC energy,
directing battery and gets operating mode and
charging and discharging amount

. Local Energy Management System (Local EMS),

being brain of the system, having local operating
algorithms and sometimes controlled by a Central
Energy Management System

. Central Energy Management System, having

forecasts, web integrations, energy prices and
controlling local energy management system

. Auxiliary Equipment, consisting of HVAC, fire

control and alarm systems, communicating with
Local EMS

ENERGY SOURCES BESS APPLICATIONS
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Energy Storage System Components
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Commercial Energy Storage Applications

1- Peak Shaving and Grid Investment Deferral

——— e w BClOre Peak Shaving

After Peak Shaving Decreasing peak demand and

straightening demand curve.

- % BESS discharge into nework Business models:;
[y
= 53 e . j
=  &,|BESS charging from generator - Decreasing energy provided by
s peaker power plants.
= |- .E BESS charging from generator
2 o B « Investment deferral by solving grid
= o) congestion caused by insufficient
. grid capacity.
28
2 2
b
=1 I
| | !
bam | 2pm 6 pin 12 um
Time of day

Source: M.Uddin, M. Romlie, M. Abdullah, S.Halim, A. Bakar, T. Kwang, A review on peak load shaving strategies, Renewable and Sustainable Energy Reviews,
vol. 82, Part 3, p 3323-3332, Feb 2018
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Commercial Energy Storage Applications

2- Reserve Supply Capacity and Frequency Regulation

Energy storage for frequency regulation
Using batteries as available generation

System frequency profile ESS P-f characteristic and consumption capacity by system
f f operator.

Absorb power

Business models;

Frequency
QO

Deviation

« Restoring effects of generation and
consumption loss (e.g., a
disconnection)

ESS
B39 charge
. Nominal Frequency discharge = _“"9'9€

t 0

non-critical frequency range
0
ESS power [ Pa ]

- Using as a frequency control reserve

Frequency
Deviation
Q

Supply power

SOURCE - Saft

Source: https.//millicentmedia.com/features/energy-stroage-for-frequency-regulation-saft/

» sartPulse




Commercial Energy Storage Applications

3- Renewable Energy Integration
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Figure 1 - California Duck Curve on a Spring Day (CAISO)

Source: https.//www.ourworldofenergy.com/vignettes.php?type=solar-power&id=14

Applications to increase capacity of
renewable energy, which has
intermittent generation profile at the
electricity grid.

Business models;

« Storing renewable based energy
generation to use it other times
(decreasing duck curve effect)

« Smoothing renewable energy
generation profile (power-
smoothing)



Commercial Energy Storage Applications

4- Energy Arbitrage

NZEXA Batrery Oplimisation

Source: https.//www.openenergi.com/making-the-most-of-behind-the-meter-battery-storage/

smartPulse

Changing usage of time of the
generated energy to obtain more
revenue.

Business models;

« Optimization of energy cost by
considering daily energy prices.

« Real-time energy trading at energy
markets.



Storage and Ancillary Services

80
70
el As renewable energy share in the grid
g 50 INcreases, need for flexibility at the
§ grid also increases.
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e 30 Increase in intermittent generation
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Source: ESO Operability Strategy Report, Dec 2022
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Storage and Ancillary Services
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Storage and Ancillary Services

New frequency control products are defined
by system operators whenever a new specific
requirement for grid stability arises. Some of
these requirements are defined by
considering technical capabilities of the
batteries (Fast response time, high
controllability etc.) Products shown here are

existing in England electricity market.

Service Comparison

50.5 =~

502

500 +

498

495 A

Frequency Control Process
Hz

Dynamic moderation
assists with keeping frequency within 0.2Hz,

especially during more volatile conditions
assists with keeping frequency near to

Quick reserve
used to recover frequency 50Hz during normal conditions

H / back towards 50Hz \

T /

Dynamic regulation
assists with keeping frequency near to
50Hz during normal conditions

Dynamic regulation

BOAs, other reserve
recover frequency to S0Hz

\ Slow Reserve

recover frequency to 0.2Hz within
15 minutes

Dynamic Containment

prevents frequency deviations outside
-0.8Hz / +0.5Hz following large losses

— Static Recovery

recover frequency to 0.5Hz within
60 seconds following large losses

100%
Deadband
+/- 0.015Hz
5%
7o) © ~ o =)} - Q (2] < n
¢ ¢ 2 g g g ° 3 8 8
()]
<t
Dynamic Containment
== Dynamic Moderation
== Dynamic Regulation
100%
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Source: ESO Operability Strategy Report, Dec 2022




Storage and Ancillary Services

These are frequency control products
that can be provided by conventional
generation facilities as well.

Currently, these products are found

MYPRIDIOREENT=Z=GH

Requirements for 10 MW / 10 MWh BESS {i \ s S s

Market combinations Max bid Capacity

IN Nordpool markets.

Blocked Power Duration Requirement

Charge/Discharge Charge/Discharge Charge/Discharge
-CR: Frequency Containment FCR-N 4 MW 6 MW/6 MW 75 min./75 min.
Neserve. FCR-D Up 10 MW 2 MW/10 MW 20 min.
N: Normal (49.9 Hz - 50.1 Hz) (SFK) FCR-D Down 10 MW 10 MW/2 MW 20 min.
FFR 10 MW 0 MW/10 MW 30s.
D: Disturbance (49.5 Hz - 50.5 Hz) FCR-D down/up 8 MW/8 MW 10/10 MW 20 min./20 min.
(PFK) FCR-D down/FFR 10 MW/8 MW 10/10 MW 20 min/30 s.

Up: Production Up (YAL)
Down: Production Down (YAT)

FFR: Fast Frequency Reserve

Source: Hybrid Greentech Analysis




Storage Revenue Optimization

DK2 Battery market value considering new FCR requirements for Limited Energy Reservoirs (LER), valid from Sept. 2023

FCR-D Down was introduced in 2022 and scaled with FCR-D up for previous years.
1 MW /1 MWh (usable) BESS | Roundtrip efficiency = 81% | Radius B-High Tariffs

10 Bl Arbitrage . FCR-D DOWN
B FCR-N B FFR
FCR-DUP === Multi-market
§ 08 ‘ g —
3
\ ”~
@
2 06 Shap emm—
0&2 HYBRID GR==NT=CH First 6 months
Tg 04 Energy Storage intelligence I
c
-
<
021
3
.
00"-
2020 2021 2022 2023
Time |year]

Source: Hybrid Greentech Analysis
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Hybrid usage of these frequency control
products and making arbitrage can
provide optimum solutions. Optimization
of company named Hybrid Greentech
shows promising results and provide
more revenue than using battery for only
use case.

For 2022 at DK2 market region, battery
cost can be covered in one year,
considering battery cost for this region Is

0.8 M€/ MW



Revenue Optimization at smartPulse
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Incentive Schemes at Other Countries

Germany

Structure of OPEX (indirect) - 20-year feed-in tariff; PV plant receives up to 2c/kWh
Support higher market premium compared to regular PV plants;

Financed by Tax funded since 2023; previously funded via EEG-levy paid by rate payers

Technology  Co-located energy storage; Max size of solar is 20 MW; BESS 1/3 power rating
incentivized  of solar plant with 2h EOL energy requirement

Term Multi-Years Schemes with multiple auctions per year from 2020-2028;

Claw back Cap: premium paid as sliding market premium; no payments are made if
mechanism  realized market value is above feed-in rate

Contract Based on lowest asked feed-in tariff/market premium .
Volume InnoA auction Germany
award _
(iIn MW)
Volume / 5.5 GW Solar with 1.8 GW BESS between 2020-2028; no number on cost 1200
Cost published, depends on actually paid out premium o0
Status of In operation since 2020; auction design changes in 2022 800
scheme e
400
Strength Ring-fenced state-run auction with guaranteed volume connected to 200
renewable integration; high investment certainty o
Weakness Charging BESS from grid is not allowed, leading to reduced revenue streams vesmomm e mm e A
W Solar mBESS

and need for higher support levels; limited volume

Source: Fluence 2023 smart-e Europe presentation
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Incentive Schemes at Other Countries

Greece

Structure of
Support

Financed by

Technology
incentivized

Term

Claw back
mechanism

Contract
Award

Volume /
Cost

Status of
scheme

Strength

Weakness

CAPEX and OPEX; CAPEX - €200.000/MW investment aid in two tranches
OPEX - €/MW/year for 10 years defined as annual Reference Revenue

Tax funded: €340m from Greece RRF

Stand-alone electricity storage; technical requirements apply; maximal project
size 100 MW, maximal award per company 25%

One-off: 3 auction rounds in 2023 with no visibility of further incentives

Claw back mechanism with CfD structure; applies in case realized revenues
are above the annual Reference Revenue

Based on lowest OPEX bid defined as annual Reference Revenue

1,000 MW tendered in 2023: 700 MW (min 2h), 300 MW (min 4h);
Cost: €340m

Tender in preparation for 2023

Ring-fenced auction with guaranteed volume connected to renewable
integration; High support levels

One off auction with boom/bust risk; claw back mechanism provides no
incentive to optimize above annual reference revenue value

Source: Fluence 2023 smart-e Europe presentation
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Incentive Schemes at Other Countries

Australia

Structure of
Support

Financed by

Technology
incentivized

Term

Claw back
mechanism

Contract
Award

Volume

Status of
scheme

Strength

Weakness

OPEX Support - via Annuity options contract (minimum revenue guarantee)
and revenue sharing threshold (above which 50% of revenue is shared);
10 year contract

Tax funded: state government as contract counterpart

Agnostic - Stand-alone or hybrid energy storage but also fossil fuel plants;
minimum storage size 5 MW and duration of 2h; minimum availability of 97%,
locational requirement

One-off: Auction to secure 2025-26 Energy Security Target; additional auctions
possible if Energy Security Target is breached

Flexible Cap - with 50% revenue share above defined threshold

Auction cleared on lowest bid for annuity option and revenue sharing
threshold

380 MW
Tender conducted in Q2 2023

Revenue sharing threshold instead of firm cap incentivizes ongoing
optimization of asset

No revenue reference/yardstick approach to define support level

Source: Fluence 2023 smart-e Europe presentation

smartPulse
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Current Situation in Turkey - Regulations

5 Farkli sekilde depolama tesisleri

tanimlanmistir. Bunlar,

Depolama konusundaki ana
yonetmelik, “Elektrik Piyasasinda .
Depolama Faaliyetleri Yonetmeligi”

olarak karsimiza cikmaktadir. ’

smartPulse

Uretim tesisine butUnlesik elektrik
depolama unitesi,

Tuketim tesisine butunlesik
elektrik depolama tesisi,

Mustakil elektrik depolama tesisi,
Sebeke isletmecileri tarafindan

kurulan elektrik depolama tesisi,

Uretime butunlesik icin, Sebekeden cekilip
tekrar sebekeye verilen enerji tesvik/alim

garantisi kapsamina girmez.

Tuketime butunlesik icin, sebekeye verilen

enerji UEVM hesabinda dikkate alinmaz.

Mustakil depolama tesisi, 2 MW'tan kucuk

olamaz.

Sebeke isletmecileri icin depolama fayda

maliyet analizi yapilarak yapilabilir.

Ar-Ge amaciyla 1 MW'I gecmeyecek sekilde
depolama kurulabilir. UEVC/M'de dikkate

alinmaz




Current Situation in Turkey - Regulations

Lisans Yonetmeligi'ne gore,

a) Ruzgar veya gunes enerjisine dayall elektrik uretim tesisinin
elektriksel kurulu gucunun, kurulmasi taahhut edilen elektrik
depolama unitesi kurulu gucune oraninin azami 1 olmasi,

b) Basvurularin, rizgar enerjisine dayall basvurular icin asgari
20 MWe, gunes enerjisine dayall basvurular icin ise asgari 10
MWe kurulu gucte olmasi ve 250 MWe'yi asmamasi,

c) Taahhut edilen elektrik depolama kapasitesinin s6z konusu
elektrik depolama unitesi kurulu gucune oraninin asgari |
olmasi,

¢) Taahhut edilen elektrik depolama unitesinin basvuruya
konu santral sahasi sinirlari icerisinde olmasi,

zorunludur.

smartPulse

Depolamall  elektrik dretim tesisi kapsamindaki
basvurular icin, diger basvurular icin aranan “baglanti
noktasi ve/veya badlanti bodlgesinde ilan edilen
kapasite” sarti aranmaz. Bunun yerine TEIAStan

baglanti gorasu alinir.

Depolamalil elektrik Uretim tesisi bunyesindeki elektrik
depolama unitelerinin isletmede olmadigl uzlastirma
donemlerinde, s6z konusu depolamall elektrik Gretim
tesislerinin  sisteme veris miktarlari, ilgili mevzuat

uyarinca uzlastirma hesaplamalarinda dikkate alinmaz.

Basvurudan sonra 90 gun icerisinde teminatin, onlisans
verilmesine iliskin Kurul kararinin bildirim tarihinden
itibaren 90  gun Icerisinde  asgari  sermaye

yukumluluklerinin yerine getirilmesi zorunludur



Current Situation in Turkey - Regulations

Yerli Aksam Sartlari

YEKDEM Destekleri

TESIS
TURU

AKSAM

YMBE
YKO

PUAN

TANIM/YAPISI

YKO I-_[ES_AB]_ND&M
YERLI GIRDI SARTI 4’

VE DIGER SARTLAR

tesisi ile biitiinlesik elektrik
depolama tesisi

- o - - 01.07.2023 01.08.2023
Yenlleneblllr Enerji ) 01.06.2023 YEKDEM Fiyat 01.06.2023 ‘I’EKDE[!{I Yerli 01 .D?.20_23 VEKDEM Yerli 01 .DB.ED?.:S YEKDEM Yerli
Kaynagina Dayali Uretim (TL kr/kWh) Aksam Destegi YEKDEM Fiyat Aksam Destedi YEKDEM Fiyat Aksam Destedi
Tesis Tipi (TL kr/kWh) (TL kr/kWh) (TL kr kah]g (TL kr/kWh) (TL kr kah}g
Karasal Riizgar enerjisine
dayali iiretim tesisi 107,64 29,25 118,67 32,25 132,56 36,02
Deniz Ustii Riizgar
enerjisine dayal uretim 146,23 39,04 161,22 43,04 180,09 48,08
_ tesisi
G”““E:g':;;’{'f;:fsf'“a“ 107,64 29,25 118,67 32,25 132,56 36,02
L I D
enerjisine dayayali liretim 126,93 39,04 139,94 43,04 156,32 48,08

Depolama yerli katkisi 5 yildan 10 yila, baz fiyat ise 132,56

krs/kWh'dan 156,32 krs/kWh'a (%17,9 artis) cikmaktadir.

smartPulse

F.ELEKTRIK DEPOLAMA TESISI

Batarya

Hiicres1

50

Tamm:

Elektrik enerpsimi kimvasal enerpn  olarak  depolayip
istendiginde sisteme ger1 verebilen temel batarva bilesem.
Yapist:

Anot, katot, seperatdr, elektrolit ve koruyucu kaplamadan
olusan eneri depolama birimi.

Batarva  hiicrelen  vyurt
icinde tretilmelidir. YMB
verine YIDB sunulabilir.

Batarya
Yonetim
Sistetmi

10

Tamm:

Bataryva hiicrelerinin sarj, desary ve bekleme esnasindala
denetimini ve vonetumim gerceklestiren sistemler.

Yapisi:

Batarva modil ve/veya paketlerinde akim, gerilim, sicaklik,
sar] durumu ve benzeri. degerlerin Slgim we denetimimi
vapan, batarvalarn asinn sarj/desar). sicaklik ve benzen.
olumsuzluklardan korunmasim saglavan domamm ve
vazilim.

Elektronik donanimin
tasarimi, vazilun ve montaj
faaliyetlern wvurt iginde
vapilmalidir.

Elektroma:
Ekipmanlar

30

Tamm:

Batarvalar ile sebeke arasinda enerjn alisverisi icin dogru
akim ile sebeke baglanti noktasindaki frekans degerlertyle
uyvumlu olacak gekilde alternatif akim arasinda cift vénld
doniistim vapabilen giic elektromgi Gnitesy/initelers.

Yapisi:

Elektronik donamim, vazilim, giic modiiller:, déntstirictler,
bobinler, filtreler, giic kaynaklan, sogutucu dniteler, kontrol
donammlari, haberlesme donammlar Ve diger
elektronik/elektromekanik bilesenlerden olusan vapi.

Elektromk donanimin
tasarmi, yvazilun ve montaj
faaliyetler1  vurt  icinde
vapilmalidar.

Enen
Yonetim
Sisterm

10

Tamm:

Projenin operasvonel &zelliklerini saglayvan ana kontrol
sistemi.

Yapisi:

Batarva depolama sisteminin verine getirecegi calisma
modlarim ve bu calisma modlanmin hangi sira ve dncelige
gire uygulanacagim yéneten, batarva vonetim sistem, giic
elektronigi ekipmanlan ve diger sistem bilesenlen ile ven
alisverist vaparak onlan komuta eden vazilim ve donamimu
iceren iist diizey kontrol sistemi.

Elektromk donamm
tasarimi_ vazilum ve montaj
faaliyetlern vurt iginde
vapilmalidar.

TOPLAM PUAN

100

Yerli aksam destegi icin minimum sart 50 puan oldugu

icin, yerli hucre kullanmayan depolama sistemleri yerli

aksam desteginden faydalanamamaktadir.



Turkiye'de Depolama ile Yan Hizmetler Katilimi

Mevcut TEIAS Depolama Teknik Kriterlerine Gére,

- PFKicin Depolama Kapasite/ Kurulu Guc orani en az 1.25,

» 3 saatlik SFK icin Kapasite/ Kurulu GUc orani en az 6.75,

» 4 saatlik SFK icin Kapasite/ Kurulu GUc orani en az 9,

« 5saatlik SFK icin Kapasite/ Kurulu GUc orani en az 11.25 olmalidir.

Bu durumda Arbitraj ile birlikte calisacagi dusunulen 100 MWh — 100 MW bir batarya maksimum,
« 80 MW - PFK,

¢ 14.8 MW - 3 saatlik SFK,

e 11.2 MW - 4 saatlik SFK,

8.8 MW -5 saatlik SFK tutabillir.

Bu durumda ilgili saat diliminde 1 saatte 100 MW Ile kazanabilecegi arbitraj gelirlerini bu PFK - SFK gucu ve
sUreleriyle kazanabilecek sekilde TL/MW teklifleri vermek zorunda kalacaktir.

Bu sartlarla simulasyonlar gerceklestiriimis ve 2022 yili icin sonuclar hazirlanmistir.

smartPulse




PFK - SFK Fiyatlama Mantig:

Ornek, elimizde 100 MWh kapasiteli - 100 MW gliciinde bir batarya olsun.

Batarya
kapasitesi /
Batarya o o
Giicli = n Arbitraj ahg Arbitraj satis Arbitraj
Depolama kag saat { En diisiik n GOP fiyat fiyatt I Enyiksek n GOP fiyats n saatte ne kadar gelir : KOHni?gllnFi;eil:ﬁgsk“f
saatlik? 100 MWh / tahmini nedir? 1357 TL fiyat tahmini nedir? 4800 TL gelir elde edilir ? e
100 MW =1
saat 100 MWh satis*4800 TL - 100 MWh alis * 1357 TL
=344.300 TL
PFK P .
ggrllijrlit;?# _ _ Kapasite / Saat basina elde edilmesi gereken
Kac saat PFK m saat | Saat basina ne kadar ?‘Ti%:,lhekn;ﬂ(:gai? 1,25 A Minimum PFK teklifi minimum gelir / M_akS|mum PEK
Ay 4 . . . ? ucu
(RO 24 saat  PERUEEEEUIEEES 344300/24 = ESSNTINTISNITZANN 100 /1,25 = (K X
14.346 TL 30 MW 14.346 /80 = 179 TL/MW
SFK Arbitra] ' ' '
J Kapasite / Saat basina elde edilmesi gereken
eliri / | : ini i i
Kag saat SFK iaalll S22t basina ne kadar I P iiti;ﬁﬂhekrgi‘i'&‘ﬁ A /inimum SFK teklifi [AUUELISL ge“g'; l/J gﬂuaks'm“m SFK
- : : : 5
tutulabilir? 3 saat gelir elde ediimeli?  EECYPETYC I teklif edilebilir? 100/ 6.75 = ne olmalidir? i
114.766 TL 14.8 MW 114.766 /14,8 = 7.754 TL/IMW
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Ornek PFK ve SFK Teklifleri

« 22 Ocak 2022 tarihinde PTF gun boyu hic degismemis ve 1345 TL/MWh olmustur. Bu durumda bataryanin
arbitrajdan elde edebilecegdi gelir O TL/MWHh'dir.

« Bu durumda PFK ve SFK teklifi de O TL olmakta ve diger tekliflerle gerceklesen fiyatlara gore kazanci
olmaktadir.

- 8 Ekim 2022 tarihinde maksimum PTF 4800 TL/MWh iken, minimum PTF 1357 TL/MWh olmustur. Bu
durumda arbitaj geliri 3443 TL/MWh olabilir.

« Bu durumda 100 MWh - 100 MW kurulu batarya, maksimum 80 MW PFEK tutabilirken 1 saatte kazanabilecegi
arbitraj gelirini 24 saat PFK tutarak (varsayim) elde edebilecek sekilde teklitf edecektir.

100 MWh satis*4800 TL - 100 MWh alis * 1357 TL = 344.300 TL Gunluk potansiyel arbitraj geliri
344.300 TL /24 = 14346 TL 24 saat PFK tutulmasi halinde saatlik elde edilmesi gereken minimum gelir
14346 TL / 80 MW =179 TL/MW 80 MW PFK tutulmasi ile MW basina PFK teklif miktari

100 MWh - 100 MW kurulu batarya, 3 saatlik SFK bloku icin (En dusuk SFK teklifi) teklif vermek istediginde,
maksimum 14,8 MW SFEK tutabilir. Gunde tek bir blokta SFK tutabilecek sekilde teklif verecektir.

100 MWh satis*4800 TL - 100 MWh alis * 1357 TL = 344.300 TL Gunluk potansiyel arbitraj geliri
344.300 TL /3 =114.766 TL 3 saatlik blokta SFK tutulmasi halinde saatlik elde edilmesi gereken minimum gelir
114766 TL / 14,8 MW = 7.754 TL/IMW 14.8 MW SFK tutulmasi ile MW basina SFK teklif miktari

« 8 Ekim 2022 tarihinde ortalama PFK fiyati 1093 TL/MW, SFK fiyati 1785 TL/MW olarak gerceklesmistir.
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Mevcut Durum Sonuclar - PFK
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—PFK Fiyat (TL/IMWh) —PFK Teklifi
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PFK sUresi boyunca ve her bir PFEK
bloku sonrasil batarya sar]
durumunun istenen aralikta kaldigi
varsayillarak gunun 24 saati PEK
teklifi verilebildigi varsayilmistir.

Bu durumda,
2190 blokun tamaminda girilen
PFK thaleleri kazanilmaktadir.

2022 vyt icin ortalama PFK
gerceklesen 754 TL/MWh iken,
batarya teklifi 86  TL/MWh
olmaktadir (24 saat PFK olmasi
durumunda)

PEK teklifinin 1.5 kati ortalama PFK
gerceklesmesi durumunda 2022 yili
icin  90.000.000 TL gelir elde
edilmektedir. (Tamami PFK)




Mevcut Durum Sonuclar - SFK
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—SFK Fiyat (TL/IMWh) —SFK TekIifi
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SFK sUresi boyunca ve her bir SFK
bloku sonrasil batarya sar|
durumunun istenen aralikta kaldigi
varsayllarak gunun 24 saati SFK
teklifi verilebildigi varsayilmistir.

Bu durumda,

2190 blokun sadece 60 tanesinde
girilen SFK Ihaleler]
kazanilmaktadir.

2022 vyt icin ortalama @ SFK
gerceklesen 1248 TL/MWh iken,
batarya  teklifi 3695 TL/MWh
olmaktadir.

SFK Kazanilan dilimlerde arbitraj
sifra  yakin  durumdadir. Bu
durumda 2022 vilinda yaklasik
2.500.000 TL SFK geliri elde
edilmektedir. SFK alinmayan
zamanlarda ise 57.500.000 TL de
arbitraj geliri elde edilmektedir.
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