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I Review

* CF — capacity factor
- 10 MW solar -> %20 CF -> 10*0.2*365*24
- 10 MW coal -> %65 CF -> 10*0.65*365*24
* Not all technologies are equal

— Controllable

* Coal-gas-reservoir hydro
- Intermittent
* Solar-wind
 Ramp-up / ramp-down
* More solar-more need for flexibility
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Economic Market
Design and Planning
for Electric
Power Systems

JAMES MOMOH - LAMINE MILI

Resources

EE710, Osman Sevioglu, METU OCW,

http://ocw.metu.edu.tr/course/view.php?id=129&lang=tr

Youtube "ee710"

Elektrik Piyasalarina Giris, Fatih Yazitas,

https://www.dunyaenerji.org.tr/wp-content/uploads/2018/09/FYazitasSunum22Eylul.pdf

Garanti Bank - 2018 Electricity Market
Presentation

TUSIAD — Sirdirilebilir Gelecek icin
Surdurtlebilir Enerji Raporu,

https://tusiad.org/tr/yayinlar/raporlar/item/9978-surdurulebilir-gelecek-icin-surdurulebilir-enerji-raporu
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I Question

* Tomato Is
- Ankara 2 TL/kg
- Istanbul 3.5 TL/Kkg
- Antalya 1 TL/kg
- Trabzon 2.5 TL/kg

* What is the benchmark tomato price in Turkey?

4/34



I Terms

* Merit order

* Marginal pricing

 SRMC (Short run marginal cost)
* LRMC (Long run marginal cost)
* Spread

* Value of lost load

* Missing money
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I State Enterprises

 Not the first era

Have lots of generation plants
* New investments
* How to recover investments and continue investing

What should be the pricing structure?
- EDF has some idea
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Merit Order

» Sorting based on bid/variable cost

Ilustrating electricity price fluctuations due to the Merit Order Effect

-

Operating costs (Euro/MWh) Power Demand

Higher prices ...associated with
for electricity low input from
are... renewables

Renewables Muclear Lignite Hard Coal Natural Gas Qil Capafiity (GW]
Electricity ...with higher input
prices are from renewables
reduced... >

;‘
Renewables MNuclear Lignite Hard Coal Matural Gas Qil Capac:ty (GW]

(&) Brsa4.o
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I Marginal Cost

* Cost of production of the last unit

MNatgas NG Demand 4200
Coal C Price 285|TL/Mwh 600
Fuel oil FO *
Hydra H 500
SRMC LTMC
Fuel cost Efficiency Capacity Costs(TL/Mwh) Costs(TL/Mwh 400
1/MG1 TL/A000m3 1700 56.00% 800 285.3 335.5 =l COSt
2 NG2 TL/A000m3 1700 60.00% 1200 266.3 06 300 i Damand
3/ NG3 TL/A000m3 1800 44.00% 400 3845 4141
4C1 TLton(6000k 600 38.00% 600 228.8 2881
b c2 TLton(2000k 120 28.00% 600 186.3 266.; 200
6 C3 TL/ton(4000k 300 33.00% 250 197.6 2774
7 FO1 TL/bamel 300 35.00% 150 5042 5440 100
BFO2 TL/bamel 300 30.00% B0 HB8.2 628.:
9/H1 TL 01 100.00% 20 0.1 140.1
10[H2 TL 0.2 100.00% 1200 0.2 200: © *
11 H3 TL [SI‘-’.I-IA) 1 100.00% 300 1.0 25110 1] 500 1000 15D0 2000 2500 3000 3500 4000 4500 5000
List
Ment Order Availability | Capacity SREMC W Cost YValue Demand
1 9/H1 100.00% 20 01 0 0.1
2 10/H2 30.00% 360 0.2 20 0.1
3 11/H3 100.00% 300 1.0 380 0.2 4199.99 0
4 b c2 100.00% 600 186.3 680 1.0 4200|544 2016807
5 6 C3 100.00% 250 197.6 1280 186.3 4200.01 0
6 4C1 100.00% 600 228.8 1530 197.6
I 2 NG2 100.00% 1200 266.3 2130 228.8
B 1/MG1 100.00% 800 285.3 3330 266.3
9 3/ NG3 100.00% 400 3845 4130 285.3
10 7 FO1 100.00% 150 0042 4530 384.5
11 BFO2 100.00% B0 088.2 4680 5042
4760 oBR.2
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I SRMC - LRMC

Operating hours Capacity

called by the Payments for
Systern operator unused contracted
[ancillary services) capacity

(500 FLH] {500 FLH]
an
50
EUR/MwWh 60
EUR/Mwh  CUR/MWR

PURS R

Revenue floor pa: 300 MW x 2000 FLH x 50 EURMWh = EUR 30 million

Investrmant cost Operating hours
Operating hours run by the
Amortisation period Invgitcr
Financing structure (self-dispatch)
Perception of risk {1000 FLH)
7 i Tax regime SRdE
Q :
o ) Capital services 50
n 55 [auction) = EUR/RAWH 50
o EURMAWR
= | cssimarket),=0 | il Average
e i dlectricity price | NG
for 1.000 self- & Investors
SRMC
d' .
SAMC ispatched FLH . 5&“(_
rEfFEr-Em'_'el1 Referenos 5
SAMC Refarencs
SRMC
Assumption
Contracted firm capacity: 300 Mw
Contracted performance hours: 2000 FLH oo e
Contracted price (C55 (auction)): S0 EUR/MWh
Weighted average C55 (market): 10 EUR/MWh  Operating hours:
Operating hours run by the Investar: 1000 FLH  Ancillary services;
Ancillary services (system operator): 500 FLH Capacity payments:
Unused firm capacity: 500 FLH Gross sector-revenues:

300,000 MWh x {Investors SRMC + 50 EUR/MWh]
150.000 MWh x { 50 EUR/MWh — 10 EUR/MWHh|
150.000 MWh x 50 EUR/MWh = EUR 7.5 million

(ne 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
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I Question

* Your fuel cost is 200 TL/MWh

* Your bank payment is 100 TL/MWh
* Will you join the market at 350 TL?
* Join 300 TL?

* 250 TL?

*« 200 TL?
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I Your bid?

* Will you bid according to your variable cost?

- Fuel+ Operating expenses

* Or will you bid with full recovery of your expenses in
mind?

- Fuel+Opex+Capex + Profit
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I Spread

* The difference between market price and cost
* Dark spread

— Coal cost
* Spark spread

- NG cost
* Clean dark spread

— Coal cost+emission cost
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I Fuel cost

* Natgas/6 ~
1 m3 =10.64 kWh = 6 kWh (in %58 efficiency)

* Imported coal / 2.6 ~
6000 kcal = 6.97 kWh = 2.6 (in %38 efficiency)
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I Spreads (from Garanti)

Import Coal - Production & Income Analysis 2018 2019 2020 2021 2022 2023
Plant Selling Price (Scent/kwh) 4,85 5,76 5,84 5,04 6,04 6,05
Dark Spread ($cent/kwh) 1,53 2,44 2,70 2,80 3,08 3,28
EEITDA Spread ($cent/'kwh) 0,73 1,64 1,90 2,00 228 2,48
Waorking hr- Import Coal (rhs) 7.480 7.346 7.653 7652 7649 7644
Capacity Factor- Import Coal (%) 85% 84% 87% 87% 87% 87%
EEITDA /MW (3) 54,253 120.250 145085 152818 174755  189.586
Matural Gas (D58) - Production & Income Analysis 2018 2019 2020 2021 2022 2023
Plant Selling Price ($centikwh) 5,45 5,891 5,94 6,03 6,14 6,15
Spark Spread ($cent/kwh) 0,73 0,69 0,72 0,81 0,92 1,01
EBITDA Spread ($cent/lkwh) 0,27 0,32 0,37 0,47 0,57 0,67
Working Hour 3.927 5.647 6.524 6.779 6.894 6.962
Capacity Factor (%) 45% 64% 74% 7% 9% 79%
EBITDA IMW (3) 10.618 17.910  23.926 31.623 39.625  46.345
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I Value of electricity

* You are consuming 1 kWh on Tuesday Nights
petween 20:00-21:00

* [tcosts 0.6 TL

* How much compensation will you request to sit Iin
the darkness (hence your electricity will be cut)
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Two views : Technical & Administrative

Technical Generation Transmission Distribution Retail&
Consumer
IER o
Administrative  Policy Regulator

Market Operator
Wholesale
Retail

Consumers
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Public service concessions
23 Haziran 1910

MENAFii UMUMIYEYE MUTEALLIK IMTIiYAZAT

HAKKINDA KANUN
Kabul Tarihi : 10 Haziran 1326
Yayimlandig: Takvimi Vakayi : Tarih : 24 Haziran 1326 Sayi: 576
Yayimlandif Diistur : Tertip: 2 Cilt : 2 Sayfa: 362

Madde 1- Evvela her ne suretle olursa olsun devletge halen ve atiyen taahhiidati maliyey1 tazammun ve emval ve
emlaki umumiyenin sarf ve tahsisini istilzam etmiyen, saniyen biitgeye dahil bir hizmeti umumiyeye taalluk eylemiyen,
salisen 15bu kanunda tasrih olunan muafiyettan gayri muafiyath muhtevi bulunmayan rabian kavanini mer'iyve ahkamimn tadil
ve tagyirini miistelzim olmiyan hamisen vilayet devain belediyesinin teskilatina dair vazedilecek kavamin ile itasi hiitkiimet:
mahalliyenin dairei selahiyetlerinde bulunmiyacak olan menafii umumiyeye miiteallik imalat imtivazati dogrudan dogruya
kuvvel icraiye tarafindan verilecektir.

“Bir memlieketin tramvay veva elektrikle tenviri imtivazati, o mahallin dogrudan
dogruya Beledivesine aittir. Bu imtivazatin merkezden itasi, o memieketin hukukuna
taarruz demektir ki, buna dair Hiikiimet-i Ieraivvenin behemehdl bir kanun tanzimi ile
bize gondermesi iktiza eder. Fakat bovle bir kanun tanzim edilinceye kadar memlickette
umur-t nafrtadan mahrum kalmamak icin ve muamele durmamak icin kemafissabik
muamele icrasi meselesini tasrih ettik ve buna dair Kuvvei Tegrivve tarafindan bir
kanun tasdik edilinceve kadar kemidfissibik Hiikiimeti feraivye tarafindan bu nevi

http://www.mevzuat.gov.tr/MevzuatMetin/0.1.6.pdf
http://dergiler.ankara.edu.tr/dergiler/38/1643/17568.pdf
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I 1960s

T.C.

Resmi Gazete

Kurulug tarihi: 7 Ekim 1386 - 1920

HQ%

Y
ldare ve yass igleri i¢in
Bagbakanhk Negriyat ve Midevvenat CUMA S .1 3
Umum Mdddrligdine ay1: 1052
17 HAZIRAN 1960
miracaat olunur
7

17 HAZIRAN 1940

-

——

Sahife: 1551

TALIMATNAME

HSanayi Vekiletinden :

Elektriki Tari‘eleri Talimatnamesi

FASIL: I

Ermumi Liikiimler

Madde 1 — Devlet, viliyet ve belediyelerce verilecek imtly.z, ruh-
gat veya miisaadenamelere dayanarak hakiki veya hilikmi samslar tara-
findan vilcuda getirilen veyahut Devlet, vildyet ve belediyeierce doZru-
dan dodruya yapilan elektrik isietmelerinin {Iktisadi Deviet Tegckkiil
ve Milesseseleri ile elcktrik idareleri diahil) tarife esoslarinen tesbitl ve
tarifelerinin tasdiki ile tatbikatimin murakabesi bu Talimoinaime hilikiim-
lerine tabidir,

Bu Talimatnamede <¢Eiektrik Idaresis tabiri ile beiediye elcklrik
isletme veys idareleri, imtiyaz, ruhsat veya miisaaderamelere miisteni-
den isletilen elektrik igletme ve milesseseleri ve Tktiszdi Devlet Tesekkil
ve Miiesseselerinin elektrik igletmeleri vesair elektrik igleume ve idare-
lerl kast olunur.

Madde 2 — Birincl maddede zikvedilen enerji fegekkil ve isletrne-
leri, (Cekilecek takat) veya (Sabit hizmet) Karsihg: dieret ile bena fid-
veten istihidk edilecek elektrik enerjisi miltan  fzerindsn dicret tahslil
esasina gore «Qift terimli», veya sadece istihlak edilen elckirik cnerjisi

el lebm o dimasindan deavot fahleili ascoina oiea oMTolr dovivalie Almals llvavs

— R S ———_— I DS L

Madde 5 — DMilsteriler esas itibariyle elektrik idaerleri tarafindan
pift terimii tarife sm:fina ithal olunurlar. Tek torimli tarife smifina gir-
mek isteen ve bunda menfaat goren miigterilorin elektrik tdarelerine
ayrica yazil oi2rak miiracaatta bulvnmalar iktiza eder. Gerek bu gerek
sair surchierie turife simfi  taayyiin etmis buiunan miisteriler bir sene
gecneden s Darnm degistiremezler.

FASIL : IT

Tarifelerin ithzar

Madde 6 — Elektrik glim saliminda kullamlan teknik terimierden
asaBuda jzzh edilen mandlar anlasihr.

_ A Teket t Zarian birviminde Urctiien veya gekilen elekirik mikta-
iy lilovat kW) veya beygir kuvveti (Bk) ile gletiltr, 1 kilovat 1,36
peyEle kuvvetine esgittir,

it.  Miicsses (Kuruwlw) takat : is yerinde kuruiu makine, cihaz ve
aletlerle bu yerlerin eleklrikle tenvir ve teshinine yarayaeik her tiirli
cleitrik cihazlarimn pidkalarinda yazill takatiann toplamider.

C. Mukavele takati @ Misterinin gekecefi kabul  edilen ve muka-
velesinde gokilme veya verilmesi hususunda muayyen hilkiimler konulmug
buiusan takati,

D, ARtf, reakiif, zahiri taket lve takat emsali * Elcktrik alim sa-
tirmnda kullamlan  «Takat» umumiyetle aktif takat olup, aktif tabiri
zikredilmeden kullanhir,



I Pricing

Genel aboneler icin
elektrik sayac kiralan

1 — Tek fazh (Monofaze) sayaglar :

a) 1.5-10 (D&hil) Amperlik
b} 10 Amperden fazla

2 — U¢ fazh (Trifaze) sayaglar :

a) 3x10 (D4hil) Amperlife kadar

by 310 {l& 330 (Dahil) Amperlik
e) 3x30 il 3x100 (DAhil) Amperlik
d) 3X100 §ld 3x200 ((Dahil) Amperik
e) Daha bilyiik Amperlik

8 — Qift tarifeli sayaglar ;

a) Tek fazh, Awmper farki ghzetilmeksizin
b)Y Vg fazh » » »

¢ — Azemi tokot migirli (Maksimah) sayaglar :

a) 3x30 (Dihll) Amperlife kadar
b)Y Daha farla Amperlik

ayda B0 Krs.
> 100 »
ayda 125 Krs,
» 1850 »
*» 200 »
B 300 »
*» 500 »
ayda 200 Krg,
> 400 >
ayda 300 Krs.
» BOD »

TARILERLIE UELY L
(1darenin tahsiline vasta oldudu vergiler harig)

I - Qift terimli tarifeler :

A, Meskenler :
Abone bagina sabit hizmet karghfr ayda,.............. R 4
Naveten sarfedilen kilovat-saat hnqma creibitstin voee asapassnnies IaTRR
I]mlr (') T s ELLEE T LT R R T

B. Ticarethane ve yazthansler ;
Abone bagina sabit hizmet kargilifr ayda .........coce. corvrineeen KPS
I]ﬂ'l!eten Medﬂ-ﬁn mowl&ﬂ.t mm .................. FEraRsB R R m'
AT (*) .icesieesiriamane oy

C. Resmi daire ve kurumlar :
Babit hizmet kargihf olarak miiesses takatin be-
her kilovals lgIn &YUA ..........coinimssenssmsasasessssrassesars N, <., ¢
TiAveten sarfedilen enerjinin beher KWh™ 1!}.111 vearrenns wreee BTH,
a]ml-r [‘) ......... arpans AP RRERR R R R AR R PR R T A RN R R EEEE LT LN}

.............................................................................

Not : Resmi daire ve kurum]ar tarifesi (B) deld
esaslara gore de tertiplenebilir,

D. Bilyik sanayi :

Kurulu takati (K= ........oocenene ) kW'tan fazla olan
ve bu takatin beher kilovat: basina ayda en 22 150 ki-
]O\*&tﬂaat Ehet'jl mml{iﬂi ‘FE—JW- K T EL TR LT LTS
kwm ﬂﬂ.hﬂ. mﬁﬂkmmﬂt uE ‘m l{ bl LTI T R l.!.i)

1T - Tek terimli tarifeler :

Sahbit hizmet ificreti alinmaksizm sadeee sarfedilen cnerjinin beher
kilovatsaati basina alinacak icretler :

A. Meskenler .. S i R N T SN NS T SERAEARRS Krg.
B. Ticarethane ve 3a?1hﬂn~°'cr SN UUTURTYPUUUROUPTUIRRORND . ¢ -2
C. Resmi daire ve Rurumlar ... e Krs.
D, BUYIK BABATL ... .0covnrrssinesssarmsesisasvinsinminsibnisioms ~amsraidsce Krg,
B Kol 8ana¥l s v e i gy Krs.
o L B A5 L0 o S (RS S LG R et EETRE A s 4 o
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I Last 35 years

Enerji YEK Kanunu Elektrik YEK Kanunu ENKA YI
Verimliligi degisikligi Piyasasi degisikligi Kontratinin
Kanunu Kanunu Sonlanmasi
Dogalgaz - {(No.5627) Buyruk_ uretlm (No.6446) Yeni Fiyat
ve Elektrik fAuz Chvering] lectermal tesisleri Hesaplama BOTAS
35|96 Piyasasi ve Kalite Kanunu (No. Nihai DUY ozellegtirme Dagitim ve mMetodolojisin Kademeli Gaz
na Yonetmeligi 5686) Saatlik baslangici Perakende e Gegis Fiyati
Kanunu Kanunu :
3996 4283 (4628) DUY sanal Miikleer Enerji Uygulama Satig
¥iD ¥i Kanunu uygulama Kanunu 1 Ekim 2009 GOP Agilig Aktivitelerinin Yerli Kémiir Yan Hizmetler
Knang by (No.5654) Aynistirimas Tesvigi ¥nt. Degisiklik
Belgesi
Kfr':?:;u K;Euxnu Elektrik Piyasasi Kiicak Hidro EUAS EPIAS"IN :2:;':;3?: D'Dﬁalgaz
S Yasasi K_a_ur!unj.unda Ozellestirmeleri Ozellestirmeleri Kuruluzu e PIVESESI
Degisiklik
puy i i GiP Agil
TEK Uygulamaya Mo.S724) =9 DI_SCD o TETAS Maliyet
. azellestirmesi bazh calisma
TEiAS Gegiy DisCo galig
/ \ 1 Agustos Ozellestirmeleri ENTSO-E Baglantisi ey
2006 *  Basgkent A.S. 5 e Son Kaynak
«  sakarya A.S. s Tedarik Tarifesi
TEDAS TEAS —» TETAS i Mer.:ym A;‘ w Mekanizmasi
. Kapasite Piyasasi
A?E(lﬁf:ﬂ Son Tlketici P |
EUAS = Tarifelerinde
|. Degisiklik ‘
1997 1999 2000 2002 2004
Yi, YID Kontratlan Siireci
258 1261 1450 3843 6236
MW MW t Mw Mw Mw
vir Colakoglu Nada
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Market Actors

" 703 sayih T

- . " . RESmTtE g 1
S ——— Serbest
EUA - —
Yi—YiD-‘isHD i C:} Dagitim Sirketleri Olmayan
L Tiiketici
(Aydinlatma, Me sken)

! Perakende
Ozel Uretim Sirketleri == & satis Sirketleri — Serbest
[HES,RES, TERMIK, BIOGAZ GUNES) " 1e A
[ Tiketici

« ithalat-ihracat
iletim (TEIAS) y 21 Adet Dagitim(EDAS) J

11 kV 380‘ 154 kV 36 kV 0,4 kV

*—*GD AR T o
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Players

IPP (Independent Power Producers)

BO-BOT-ToC (Build-Own-Transfer, Transfer of Concession)
EUAS (Electricity Gen Co)

Wholesale Co

Distribution companies (Dis Co.)

Retail companies ( Ret)

- Retail (Normal)
- Retall (Reqgulated)

« K1: Captive consumers
* K2: Non captive but prefers the buy from regulated tariff
» K3: Unlicensed generation

Transmission (TEIAS)

System operator (TEIAS)
Market operator (EPIAS)
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I Flow

Giin Oncesine Kadar

IIIIIIIIIIIIIIIIw

ikili Anlagmalar

L

v

Finansal (Tiirev) Piyasalar

Giin Oncesi

Giin Oncesi Piyasasi

TUMWHh

PTF

Giin igi

Giin Igi Piyasasi
Dengesizligi Azaltma + Arbitraj

Max (PTE, Tahmin Edilen SME)*1,03

Gergek Zaman

Dengeleme Glig

r

Min (PTF, Tahmin Edilen SMF)*0,57

sssssssssfesnnnsnnnand

A

Piyasasi

k.

Sistem Igletimi

MWh
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I Market overview
' Elektrik

Piyasalarinin
isleyis Yapisi

I

Fiziksel
Olmayan
Elektrik
Ticareti

Fiziksel
Elektrik

Ticareti

e Veri Girisi S Uzlastirma | Gergek
ili ve
& Anlagmalar Uzlastirma Piyasalar Zamanli

Piyasalar

= : Yan
Gm" o Hizmetler
Piyasasi :
Piyasasi

)

Fiyat Riskinden Uretim & Tiiketim Bistan ve Az BORSA
Korunma ve Finansal Optimizasyonu Giivenligi iISTANBUL

Optimizasyon




ecent Energy Balance

2017 YILIULUSAL ENERJI DENGE TABLOSU

(BIN TEF)
| BRIy | T ST I T ] | EEETE T T T 2251 | T T I T T T T Yerli ﬂretim (+) 15r1 2;? 0,3 l?rB U,U 35'_4
| I | | I | 1 | | I | T | THEN T | | § o B of ol o B o Jaf ol
— :ll--\-:u T 17 -a; 2 T ar 157 9.1 I e 19907 ST T T -eluul 14 ithalat {+} 24,g 53,? 45’5 0,0 0}2 124'4
= « ihracat (-) 0,2 5,9 0,5 0,0 0,3 7,9
ihrakiye (-) 0,0 4,6 0,0 0,0 0,0 4,6
| T T DT T T T | 3 MES
| ESZE [N T T ST ST | | B 3 e Stok Degisimi (+/-) -0,3 -0,7 -1,0 0,0 0,0 -2,0
T I T O T y w PETIN YT o eE)
W 157 119 I il
— = C = L = - Birincil Arz 39,5 44,3 44,3 17,3 -0,0 145,3
: ] E Cevrim -23,8 -1,0 -19,9 -10,1 21,3 -33,5
i Elektrik ve 1s1 -23,0 -0,2 -18,1 -11,4 25,6 -27,1
ns ] [ [ LK |.-:'. ::
: Nihai Tiiketim 15,7 43,3 24,4 7,1 21,3 111,38
zm | = 15 3 T I-_'al'.l \l—*\'\:vl Sanayi 9,6 4,3 9,0 2,5 9,9 35,3
= - = = = = Ulastirma 0,0 27,8 0,4 0,1 0,1 28,4
. — = = = Konut 3,4 0,2 11,1 3,4 4,7 22,9
; . 5 = Ticaret ve Hizmetler 2,7 0,9 3,1 0,5 5,9 13,1
1 . (e = =
. ™ T 7 . . I T i vy Tanm ve Hayvanchk 0,0 2,9 0,1 0,6 0,6 4,3
Enerji disi{fhammadde) 0,0 6,8 0,6 0,0 0,0 7,4
L LT TERETIN || ] = ] = [ = o = 1 = 7] = 7] = P = =i = 1 = 1 = 1] = 1 = 1 = n = ] = 7.5TE =
E —t 1 L — 25 / 34



I Demand growth acc. sectors

Elektrikte Talep artis oranlari (2016-2017)

10%

Sanayi Ticarethane Mesken Tarimsal
Sulama
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I Share of ren in daily demand
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BO-BOT power plants becoming merchant very soon in 2018
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Plant Name Contract Type Intalled Capacity Efficiency Expiration
(MW)

Gebze Termik (ENKA) BO 1.595 D56 OQOctober 2018

Adapazari Termik (ENKA) BO 798 D56 October 2018

Izmir Termik (ENKA) BO 1.591 D56 March 2019

AnkaraBaymina (ENGIE) BO 798 D52 February 2020

Total BO 4,782

Esenyurt Dogalgaz BOT 189 D52 May 2019

Unimar Dogalgaz BOT 504 D52 June 2019

Trakya Elektrik Dogalgaz BOT 499 D52 June 2019

Total BOT 1191

GRANDTOTAL 5973
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