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Isteyenler icin

e Energy Security 3.0: Has Anything Really Changed?

e Eneriji Krizlerinin Karanlik Taraflari

What Does

* Enerji Krizleri icin Bazi Parmak Kurallari BOTAS Mean

“or

e Uzun Surecek Bir Enerji Krizi Olasilig What Should It
e 2022 Will Be A Confusing Year for Energy

https://www.bilkenteprc.com/synergy
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“On kabulleri sorgula”

“Tanimlayamadigin seyi

Onermeler yonetemezsin”

“Beklentiler degisecek
ve kolay olmayacak”



Uc donem

* Cesitlendirme
e Churchill “variety”, yerli komurden ithal petrole gecis
* Sebep? Alman gemilerine gore hiz (teknolojik tstilinlik)

e Kurumsallastirma

e 7 Kiz Kardes? Avrupa Komur ve Celik Birligi? “Energy Union”
Cegitlendirme farkli cografyalari da icine aliyor
"Hedge” mekanizmasi : Petrol stoklari

. Ongoruculuk Olaylar olacak, sistem cokecek, optimizasyon anahtar
 Siber, doga vs artacak, ana kabul

* Enerji sistemi daha cok doganin etkilerinde (artan elektriklenme ve elektrigin dogal
kaynaklardan artan oranda tretilmesi, dagitik Gretim)

* Sistemin dinamik sekillenmesi, yapay zeka
e 0-100 suresi, yani sistem kaldirma suresi yeni performans metrigi

https://www.bilkenteprc.com/post/energy-security-3-0-has-anything-really-changed-baris-sanli



Neden riskler artiyor

centralised decentralised distributed
* Km hat + * Doga olaylarina maruz kalma +
e Tuketim + * TR'de yukselti +
e Kritiklik +

e Cografi dagilim +



Neden riskler artiyor




Hava olaylari — ABD’deki olaylar

Time to Restore Power (days)

Figure 4: Natural hazard-induced power outage events with a regression line for the state of Alabama for 2002-2019.
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Cause of outage
-»- Human attack

Natural event

Operational maintenance

CAIDI values per outage type for WECC 2002-2019
Reason for Outage CAIDI

Human attack 0.0728
Mechanical failure  0.3296
Natural hazard 4.0848
Operations 1.2837

Number of outages by NERC region per type of cause

Cause SERC WECC
Human attack 11 80
Mechanical failure 11 17
Natural hazard 495 138
Operations 29 89
Total 546 324

https://arxiv.org/pdf/2103.15859.pdf



Daily CMI

[EEE 1366-2012 — Major Event Day

e TMED - Major Event Day Threshold

Tmep = e(*+2:38) 2)
SAIDI = Y. Customer Interruption Durations (1)
Y. Customers Served Where for each utility:
a is the log-normal average of the previous five years
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IEA

Difference in reliability statistics for extreme events in regions with similar average statistics in China
in the Stated Policies Scenario, 2035

@ Average

Loss of load hours

* Enerji Dontsumu, Elektrik sistem planlamasinda inovasyon gerektirir.

Key aspects of uncertainty that probabilistic modelling assessments can capture

Energy and service contributions of different technologies to maintain electricity security in China,
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https://www.iea.org/articles/energy-transitions-require-innovation-in-power-system-planning
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klim glvenligi

Conceptual framework for climate resilience of the electricity system

Climate Resilience
Performance l

events

Outbreak of a disruption

Robustness
Withstand gradual changes in climate

Recovery
Restore system's
function

Resourcefulness
Manage operation
during a disruption

»
>

Time

https://ieeexplore.ieee.org/document/8644031
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Climate resilience is the ability to anticipate, absorb, accommodate and recover from adverse climate impacts.
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Madenler, Kritik Mineraller

The EU depends on Russia for critical raw materials

% of imports that come from Russia (selected materials, 2020)
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2020

Price

Volume

Cost

FX

Other

2021

Price: +$11.1bn
» Stronger average commaodity prices:
> Newcastle thermal coal: +125%, Cobalt: +60%,
Copper: +51%, Zinc: +32%, Nickel: +34%,
Ferrochrome: +61%, Brent oil: +65%

Volume: -$0.3bn

» Recovery from Covid-19 impacts at Antamina and
Ferroalloys offset by lower SA Coal, Kazzinc, Murrin and
Antapaccay production

Cost:-$0.9bn

 Zinc:dramatically higher European energy costs
impacting our large smelting portfolio

« Nickel: Koniambo maintenance challenges (power and
furnace)

» General inflation (notably Kazakhstan and South Africa)
and higher energy costs as they affect the whole
portfolio

FX:-$0.5bn
» Primarily stronger AUD, CAD and ZAR

https://www.glencore.com/dam/jcr:9d09bdd2-3f5b-4965-a570-197a3e406953/20220215%20GLEN%202021%20Preliminary%20Results%20Presentation-.pdf



Gas demand y-o-y change*®
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https://www.shell.com/promos/energy-and-innovation/v1/Ing-outlook-2022-report/_jcr_content.stream/1645378179742/3399fc5b65329ddf5fda80ad6cf2f6eab2abd9e5/shell-Ing-outlook-2022.pdf



AB — Ortak Hareket

i EUROPEAN
COMMISSION

Action 2: accelerating permitting Action 6: Measures to re-use high rents

Tong: permitting: procedures eonsHnitas: ofierof themam, bitriers to Tapid and luge-scale On wholesale electricity markets, gas-fired power plants set the market price whenever

Brussels, XXX renewable energy generation development. . .
[...](2022) XXX draft ~e ¥ they are the most expensive units needed to ensure that the supply meets the demand. In
The Renewable Energy Directive addresses the most important barriers to fast permitting such cases, the high costs of gas as an input for gas-fired power plants have translated
SENSITIVE® procedures and limits the duration of permitting procedures to two years. The into high wholesale electricity prices translating into high (windfall) profits for all market
Commission calls on Member States to accelerate the transposition and . . . . . .
articipants, irrespective of their generating costs. Given that low carbon and renewable
UNTIL ADOPTION implementation of the Renewable energy directive Directive and follow up on the P P P & &

generators have low operating costs, the profits they realise on the spot market have

duration of permitting procedures as a matter of urgency. 5 . =
increased following the gas price increase.

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE EUROPEAN COUNCIL, THE COUNCIL, THE EUROPEAN

With regard to obligations stemming from environmental obligations, Member States
should use all possibilities in the existing legal framework for the simplification and

To finance support measures in this current crisis, Member States may want to capture a
ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE acceleration of the Environmental Impact Assessment (EIA) procedures. Member States £ thi (i)é) il iifl il b ific fiscal 4 H 5 h
REGIONS should cap the length of various steps of the EIA procedure'? by introducing part of this additional infra-marginal rent by specific fiscal measures. However, such a
deadlines, in particular for issuing an EIA decision or development consent'® and the measure would need to be carefully designed to avoid unnecessary market distortions as
maximum time-frame for public consultations of the EIA report'*. set out in annex 3.

Joint European Action for more affordable, secure and sustainable energy

To boost renewable hydrogen production, carbon contracts for difference under which

a government or institution agrees with a market actor on a fixed carbon price over a

given time period, constitute one way to help market actors minimize carbon price

LS B uncertainty. The [Innovation Fund] will support the initiative by covering the cost for the

sl carbon contracts for difference. The Commission is providing EU financing to support

the initial market ramp-up of hydrogen projects that it expects to amount to

200 approximately EUR 800m per year as of 2022 and launched a hydrogen public funding
compass to orient stakeholders to appropriate funding instruments®.

Electricity prices (C/MWh)
38

s0 Using regulatory sandboxes accelerate permitting for innovation. The Commission
will assess how regulatory sandboxes waiving certain obligations under EU law could
3ul 2019 Jan 2020 3u 2020 Jan 2021 Jul 2021 J2n 2022 support the deployment of wind energy projects. The North Sea Wind initiative will
serve as a testing ground to allow innovators to test new technologies and business
models that are only partially compatible with the existing legal and regulatory
framework. The Commission will also provide guidance on the conditions for operating
such sandboxes.



U.S. petroleum production and consumption
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Geopolitical risk
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Gelecek egri

leri dngoru degildir

CoalAPI2 Brent JKM TTF HH ULSD Gasoline DE_BaseLoad DE_PeakLoad TRYUSD USDTRY
Date

FEB 2022 185.0000 95.8750 23.812500 64.687500 4.703125 824.5 889.500 121.1250 150.1250 NaN 13.757812

MAR 2022 165.5000 94.6875 23.812500 64.687500 4.429688 805.0 890.500 151.7500 177.5000 0.072449 13.804688
APR 2022 152.7500 93.5625 23.812500 63.937500 4.378906 789.0 892.500 162.5000 180.8750 NaN 14.046875
MAY 2022 142.5000 91.3750 24.312500 63.406250 4.398438 775.0 879.000 163.6250 179.6250 NaN 14.281250
JUN 2022 138.6250 89.6875 24.578125 63.218750 4.441406 763.5 864.000 172.1250 192.6250 0.068848 14.523438
JUL 2022 134.8750 88.3750 24.656250 63.125000 4.496094 756.5 846.000 171.7500 198.8750 NaN 14.828125

AUG 2022 131.2500 87.3125 24.625000 63.000000 4.503906 752.5 830.500 168.0000 189.8750 NaN 15.125000
SEP 2022 129.2500 86.3750 24.812500 63.062500 4.488281 750.0 813.500 183.1250 205.2500 0.064819 15.429688

OCT 2022 127.2500 85.6250 25.125000 63.281250 4.511719 745.0 789.000 178.3750 223.8750 NaN 15.726562
NOV 2022 125.3750 84.9375 25.921875 63.843750 4.601562 739.0 771.000 193.0000 227.6250 NaN 16.031250
DEC 2022 124.1875 84.2500 26.343750 64.000000 4.753906 733.5 759.000 181.5000 231.0000 0.061249 16.328125
JAN 2023 123.1250 83.6250 26.578125 64.125000 4.851562 729.0 518.500 184.6250 231.5000 NaN 16.625000

FEB 2023 122.0000 83.0000 26.453125 64.125000 4.687500 724.5 564.000 182.3750 229.0000 NaN 16.921875

MAR 2023 119.0625 82.4375 24.265625 61.250000 4.277344 720.0 579.000 172.5000 213.6250 0.058075 17.218750
APR 2023 116.1875 82.0000 17.062500 42.093750 3.470703 717.0 632.000 118.0000 137.2500 NaN 17.593750
MAY 2023 113.3750 81.5000 15.843750 39.125000 3.398438 713.0 572.500 114.5625 136.0000 NaN 17.953125
JUN 2023 110.6250 81.0000 15.773438 38.437500 3.443359 710.0 555.000 110.3750 131.2500 0.054565 18.328125
JUL 2023 108.0000 80.5625 15.351562 38.531250 3.494141 707.0 551.000 112.8750 131.1250 NaN 18.328125

AUG 2023 105.3750 80.1875 15.632812 38.656250 3.507812 705.5 516.500 115.1250 134.3750 NaN 18.328125
SEP 2023 103.6875 79.7500 15.851562 38.750000 3.494141 704.5 569.500 117.4375 137.2500 NaN 18.328125

OCT 2023 102.0625 79.3750 16.093750 39.250000 3.525391 702.0 553.500 140.6250 181.5000 NaN 18.328125
NOV 2023 100.3750 79.0625 16.562500 40.343750 3.634766 698.5 579.500 142.5000 185.6250 NaN 18.328125
DEC 2023 101.1250 78.6250 16.687500 40.500000 3.845703 696.0 581.000 144.3750 189.5000 NaN 18.328125
JAN 2024 101.7500 78.3125 17.187500 40.468750 3.970703 694.0 561.500 140.2500 192.6250 NaN 18.328125

FEB 2024 102.4375 77.9375 17.031250 40.250000 3.865234 692.0 568.500 138.2500 190.1250 NaN 18.328125

MAR 2024 103.1250 77.6875 16.328125 38.218750 3.605469 690.0 243.625 136.2500 185.3750 NaN 18.328125
APR 2024 103.8125 77.3750 13.210938 31.859375 3.140625 688.0 241.375 88.6250 105.1875 NaN 18.328125
MAY 2024 104.5000 77.0625 11.757812 28.250000 3.087891 685.5 329.250 86.2500 104.1250 NaN 18.328125
JUN 2024 105.1875 76.7500 11.359375 27.125000 3.140625 684.0 393.750 84.0625 101.2500 NaN 18.328125
JUL 2024 105.0000 76.5000 11.617188 27.781250 3.197266 683.0 391.750 84.6875 112.9375 NaN 18.328125

AUG 2024 104.8125 76.3125 11.632812 27.625000 3.218750 682.0 410.750 85.6875 114.7500 NaN 18.328125
SEP 2024 104.6250 76.0625 11.835938 28.000000 3.207031 681.0 387.750 87.6250 117.3125 NaN 18.328125

Brent Gasoline TTF CoalAPI2 USDTRY benzin_TL dizel_TL gaz_TL elektrik_TL gazdan_elektrik_TL komurden_elektrik TL GOP_TL
Date

FEB 2022 95.8750 889.5 64.68750 185.0000 13.757812 15.609375 15.632812 7.126020 2.213846 1143.0 909.0 1257.0

MAR 2022 94.6875 890.5 64.68750 165.5000 13.804688 15.664062 15.421875 7.102420 2.210827 1139.0 816.0 1252.0
APR 2022 93.5625 892.5 63.93750 152.7500 14.046875 15.921875 15.429688 7.154339 2.234123 1147.0 767.0 1261.0
MAY 2022 91.3750 879.0 63.40625 142.5000 14.281250 15.992188 15.445312 7.154339 2.249158 1149.0 727.0 1263.0
JUN 2022 89.6875 864.0 63.21875 138.6250 14.523438 16.031250 15.500000 7.192100 2.270094 1155.0 719.0 1270.0

JUL 2022 88.3750 846.0 63.12500 134.8750 14.828125 16.078125 15.664062 7.277060 2.306287 1170.0 7145  1287.0

AUG 2022 87.3125 830.5 63.00000 131.2500 15.125000 16.156250 15.882812 7.366740 2.339544 1184.0 709.0 1302.0
SEP 2022 86.3750 813.5 63.06250 129.2500 15.429688 16.203125 16.109375 7.470580 2.379276 1202.0 7125  1322.0

OCT 2022 85.6250 789.0 63.28125 127.2500 15.726562 16.125000 16.296875 7.579140 2.420189 1221.0 7145  1343.0
NOV 2022 84.9375 771.0 63.84375 125.3750 16.031250 16.140625 16.468750 7.711299 2.463462 1242.0 718.0  1366.0
DEC 2022 84.2500 759.0 64.00000 124.1875 16.328125 16.234375 16.640625 7.824580 2.503799 1261.0 724.0 1387.0
JAN 2023 83.6250 518.5 64.12500 123.1250 16.625000 13.007812 16.828125 7.933140 2.544711 1280.0 731.5 1408.0

FEB 2023 83.0000 564.0 64.12500 122.0000 16.921875 13.859375 17.015625 8.032260 2.582688 1298.0 737.0 1427.0

MAR 2023 82.4375 579.0 61.25000 119.0625 17.218750 14.289062 17.187500 8.027539 2.595885 1296.0 733.0 1425.0
APR 2023 82.0000 632.0 42.09375 116.1875 17.593750 15.351562 17.468750 7.376180 2.472091 1185.0 730.0 1303.0
MAY 2023 81.5000 572.5 39.12500 113.3750 17.953125 14.687500 17.687500 7.366740 2.489924 1184.0 7275  1302.0
JUN 2023 81.0000 555.0 38.43750 110.6250 18.328125 14.664062 17.968750 7.456419 2.528970 1199.0 7245  1318.0

JUL 2023 80.5625 551.0 38.53125 108.0000 18.328125 14.601562 17.906250 7.442260 2.525430 1196.0 7075 1315.0

https://github.com/barissanli/papers/tree/main/18ayTirkiyeEnerjiFiyatlari
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Clean Hydrogen Ladder: Competing technologies
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* Via ammonia or e-fuel rather than H2 gas or liquid

Heat

Image: Wenger (concept credit: Paul Martin)

Source: Liebreich Associates (concept credits: Adrian Hiel/Energy Cities & Paul Martin)

https://www.linkedin.com/pulse/clean-hydrogen-ladder-v40-michael-liebreich/



Karbon Fiyat Reformu

Measures in the event of excessive price fluctuations

Article 29a

1. If, for more than six consecutive months, the allowance price is more than three times the average price of allowances during the two
preceding years on the European carbon market, the Commission shall immediately convene a meeting of the Committee established by

Article 9 of Decision No 280/2004/EC.

2. If the price evolution referred to in paragraph 1 does not correspond to changing market fundamentals, one of the following measures

may be adopted, taking into account the de
(a) ameasure which allows Member State

(b) a measure which allows Member State
Those measures shall be adopted in accorc
3. Any measure shall take utmost account
pursuant to Article 29, as well as any other
4. The arrangements for the application of

*MI ¥

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02003L0087-20210101
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Nereye peki?

Uzun DOonem Yakin Donem

Teknokratik Tasarim e Kaos platosu

e Kac kutuplu diinya

e Kaynak savaslari

* Daha fazla para basimi

Yesil Bolseviklik Yesil Emperyalizm * Daha spekulatif diinya

e Bulyuk Kirllma
» Tiketici riskleri kaldiramaz
e Tiketim zarar alir

* Herkes yarasini sarmak zorunda kalir
Populist Straklenis
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