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EXIST Crises is Everywhere

Ehe New Pork Times

His Lfghts Stayed on During Texas’ Storm. Gas & Electricity Price Changes from in 2019 - 2021
Now He Owes $16,752.

After a public outery from people like Scott Willoughby, whose
exorbitant electric bill is soon due, Gov. Greg Abbott said

B ) Wholesale 592% 559% 11% 562% 406% 37%  116% | 429%
lawmakers should ensure Texans “do not get stuck with Gas
skyrocketing energy bills” caused by the storm.
Retail Gas 38% 5% 28% 25% 14% -8% 37% 14%
ofgem ‘ About us Information for Environmental and Energy policy and Energy data ¢

consumers social schemes regulation research WhOIesaIe 306% 259% 12 1% 281% 210% 206% 33% 230%
I Electricity

What happens if your energy supplier goes bust

Retail 21% 5% 19% 5% -2% 9% 42% 7%
If your supplier goes out of business Ofgem's safety net will ensure you'll always have an energy supply. This guide explains what to expect if Electricity
it happens to you.
Information for consumers >  Energy advice for households >
]
E P I As Source: https://www.nytimes.com/2021/02/20/us/texas-storm-electric-bills.html
2 OFGEM, EU Commission — Latest Possible Values (2021 — First 10 Months)


https://www.nytimes.com/2021/02/20/us/texas-storm-electric-bills.html
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® Annual average cost of producing electricity from gas
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Gas Spark 55% month 1
London close, Euro/MWh
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== Turkey base industrial regulated gas tariff ===ETS adjusted France base PEG gas
== ETS adjusted Netherlands base TTF gas e CSP adjusted UK base NBP gas
== ETS adjusted Italy base PSV gas

Source: ACER, Argus
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EXIST

Technology 1

Technology 1

EPIAS

Bid price

Technology 2

PAY AS CLEAR

Marginal remuneration

Technology 3

Technology 4

POSSIBLE ALTERNATIVE PRICING METHOD

Bid price

Technology 2

Average remuneration

Technology 3

Technology 4

lllustration of the current electricity wholesale
pricing method and a possible alternative

Bid stack
100 GW
Gas 70€ \f
80 GW
Coal 55€
echnolo 60 GW
fectneloars Hydro 15€ .
40 GW Wind ~0€
20 GW Solar ~0€

~

/

If the demand
is 100 GW,
the market clears
at 70€

If the demand
is 80 GW,
the market clears
at 55€

Producers bid true costs and
get the market clearing price.

Technology 5

Source: ACER
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Coupling of the energy system sectors

Zonal approach being questioned due to increased
congestion levels and slow progress in grid extension
Further electrification of many sectors (industry,
transport, heating, etc.)

Digitalisation, technological innovation, large-scale roll-
outs (e.g. offshore wind/off-shore BZs), energy system
integration

Increased potential of demand-side flexibility, storage,

etc.

https.//www.europarl.europa.eu/RegData/etudes/STUD/2018/626091/IPOL_STU(2018)626091_EN.pdf
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EXIST Role of wholesale markets in a high renewables system

Conventional generation (coal and gas)

e * Decarbonisation targets will require high

shares of renewable energy.

- * Renewable and low-carbon gases at large

nuestment costs T DA plus fuel costs scale will require an evolution of the

current market design.
Renewables (wind & solar)

230 % * RES projects with high up-front capital
'('Db costs but very low marginal running costs
- 770 % * Subsidy schemes are widely used and
Investment costs &M plus fuel costs

distort the markets

"
EP I As Source: ACER based on the IEA
|



EXIST Outlook for global electricity generation and associated
flexibility needs towards a 2050 net zero trajectory

Global electriclty supply, NZE scenario Electricity system flexibility needs
80000 !
TWh PlSEaIEaE s (REE 1 Solar PV and wind
® Hydro and other renewables
&0 000
Nuclear
2
W Hydrogen based E
i 4 *
40 000 ! y Fossil fuels with CCUS e
] i =]
. _ W Fossil fuels without CCUS %
o m
20 000 i ' g
& E
2000 2010 2020 2030 2040 2050 2020 2050
EPI Es Source: Net Zero by 2050: a Pathway for the Electricity Sector, IEA May
[ 2021

CCUS : Carbon Capture, Utilization, and Storage



EXIST

Turkey to become party to Paris Climate Agreement on
Nov. 10

- Turkey is now expected to update its commitments to combat climate change

Turkey ratifies Paris Climate Agreement

October 6, 2021
T:44 PM +03
Last Updated 2 months ago

Environment
Turkey ratifies Paris climate

agreement; last G20 country to
do so

The Paris Agreement has entered into
force for Turkey on Nov. 10, 2021 and
Turkey will reach net zero emissions by
2053.



EXIST Installed Capacity & Generation

Installed Capacity & Generation
= 350 =
& 120 314 35 =
100 ~99,4300
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mmm [mported Coal Domestic Coal Natural Gas Hydro
Wind Solar I Geothermal I Biomass
mmm Other —Total Generation
" Source: TEIAS YTBS - https://ytbsbilgi.teias.gov.tr/ytbsbilgi/frm_istatistikler.jsf
EPI As *2021 contains the data until 14 December 2021
m


https://ytbsbilgi.teias.gov.tr/ytbsbilgi/frm_istatistikler.jsf

EXIST

EPIAS

Total Installed Capacity & Renewables Share

Total Installed Capacity & Renewables Share

60% —Renewable —Total Installed Capacity
50% e —
/
40% —_—
30%
20%
10%
0%
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021*
Renewable 39% 4% | 42% | 4% | 45% | 45% | 47% 49% | 49% 52% 54%
Total Installed Capacity 53 57 64 70 73 78 85 89 91 96 99,4
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Source: TEIAS YTBS - https://ytbsbilgi.teias.qov.tr/ytbsbilgi/frm_istatistikler.jsf
*2021 contains the data until 14 December 2021
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EXIST

EPIAS

EU Top 5 Country Renewables
Installed Capacity 2000 - 2020
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Source: IRENA (2021), Renewable Capacity Statistics 2021; & IRENA (2020)
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EXIST

Energy Sector Goals — Turkey / The Eleventh

Development Plan (2019-2023)

Primary Energy Demand (kTOE)
Electrical Energy Demand (TWh)

Installed Power Capacity (MW)

Energy Sector Goals

Change %

Primary Energy Consumption Per Capita (TOE/Person)
Electrical Energy Consumption Per Capita (kWh/Person)
Share of Natural Gas in Electricity Production (%)

Share of Renewable Resources in Electricity Generation (%)
Amount of Electricity Produced from Domestic Sources (TWh)

147.955 174.279] 18%
3033 3758|| 24%
1,81 201 11%
3.608 4324f| 17%
29,85 207 -31%
32,5 388l 19%
150 219,5(| 46%
83.551 109.474f 24%

Source: The Eleventh Development Plan (2019-2023)

https://www.sbb.qov.tr/wp-content/uploads/2020/06/Eleventh

Development Plan-2019-2023.pdf

EPIAS
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Relatore
Note di presentazione
Objective

The basic objective is to ensure uninterrupted, high-quality, sustainable, reliable and affordable energy supply.


A competitive investment environment will be developed to meet the growing demand for energy while observing the viability of an energy market that is financially strong, stable, transparent, and predictable and that protects consumers and takes sustainability into consideration.

Rehabilitation of the publicly operated power plants will be completed.

Nuclear Power Plants (NPPs) will be included in the electricity generation portfolio, efforts will be continued to increase the share of nuclear energy in electricity generation and institutional capacity will be strengthened.

Measures to reduce carbon emissions will be developed through additional measures such as energy efficiency gains and increasing forest assets.

R & D projects related to clean coal technologies will be supported.
Electricity generation from renewable energy sources will be increased and necessary planning and investments will be realized in order to ensure the safe integration of renewable energy generation to the grid.

Thanks to YEKA-like models, renewable resources will be used more intensively in the generation of electrical energy.

The integration of renewable energy generation facilities into the grid and related technical assistance projects will be implemented.

Energy storage systems, including pumped storage HEPP, will be installed in order to eliminate the constraints of increasing renewable energy on the grid.




https://www.sbb.gov.tr/wp-content/uploads/2020/06/Eleventh_Development_Plan-2019-2023.pdf

EXIST Transmission Network Natural Gas Input Capacity

EPIAS

Projection 2023

PIPELINE 164,9 164,9 164,9
LNG 130,6 150,6 150,6
STORAGE 45 115 155
TOTAL 340,5 430,5 470,5
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DAM

EXIST

2020 Financial Volume

2020 DAM Volume

2020 DAM MCP

50,0

12.000

350

6.405

10.000

8.000
6.000

dN3 Uol|iN

181
|‘|‘IIIIIIIII-..-_

2.000

300

35,1

250

200
150

100

50

45,0

40,0

35,0

30,0
25,0
20,0

UMIA/49N3

15,0

10,0

5,0
0,0

1V vvX3
3a vvx3
X3d33S
X3d404¥d
|00d yinos
O3S
puejod
X3dl

Xdg
7213310
XISSIMG
Xdv
XdNH
INOJdO
id [PWO
X32N

Y4 X3d3
|00d pJoN
BENED e}
Auewusg
1SIX3
JND

1V vvX3
X3d33s
30 vvx3
319V1
X3d0¥d
|00d Yinos
puejod
O3S
X3dl

Xdd
Z21310
eysny
0240
XISSIMS
XdNH
Xdv

id [dWo
X3CN

Y4 X3d3
s3 [pWQ
1S1X3
Auewuan
EA]
|00d PION

|00d pJoN
3a vvx3
Auewuan
Xi|3yd
Xdg9

Y4 X3d3
XdV

1V vvX3
elsny
731310
s3 [pWQO
id [sWO
XISSIMG
Do
1SIX3
|00d yinos
O3S
X3d0o¥Wd
JND
XdNH
X3d33S
X3dl
NOJdO
X3TN
319V1
puejod

2021 Financial Volume

Source: Montel Eurospot — Some Values may have numeric differences

and some volumes are missing with respect to lack of data
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EXIST Key Activities in 2021 Turkey Energy Market

Y=KG

% The Renewable Energy Guarantee of
Origin (YEK-G) System and the
Organized YEK-G Market launched on

@ Jun. 12021

«» Power Futures Market launched on Oct.
12021

<
/.*’r

D)

>

L)

» In addition to the existing Natural Gas
Spot market, Turkey’s Natural Gas
Futures Market launched on Oct. 1 2021

D)

EPIAS
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