Enerji 101 - Ders 6

Enerji Projeksiyonlari ve Gelecek Tartismalari

Baris Sanli

1/20



W T e

Thoughts for the 2001 Quadrennial Defense Review EF ' ﬂ""
* If you had been a security policy-maker in the world's greatest power in 1900,
e e C e you would have been a Brit, looking warily at your age-old enemy, France.
By 1910, you would be allied with France and your enemy would be Germany.
* By 1920, World War I would have been fought and won, and you'd be
engaged in a naval arms race with your erstwhile allies, the U.S. and Japan.

s By 1930, naval arms limitation treaties were in effect, the Great Depression

T U m m O d e I I e r yan I I §t I r, was underway, and the defense planning standard said “no war for ten years
bazilari kullanighidir. e Nin years e Work W Il i begun

+ By 1950, Britain no longer was the world's greatest power, the Atomic Age

‘ had dawned, and a “police action™ was underway in Korea.

NEW YORK TIMES BESTSELLER

* Ten years later the political focus was on the “"missile gap,” the strategic
paradigm was shifting from massive retaliation to flexible response, and few

NATE SILVER
people had heard of Vietnam,

* By 1970, the peak of our invelvement in Vietnam had come and gone, we were
beginning détente with the Soviets, and we were anointing the Shah as our
protégé in the Gulf region.

The Art and Science of Prediction
* By 1980, the Soviets were in Afghanistan, Iran was in the throes of revolution,

there was talk of our "hollow forces” and a “window of vulnerability,” and the
U.5. was the greatest creditor nation the world had ever seen.

The Art and Science gEmpREnE S
of Prediction e : = By 1990, the Soviet Union was within a year of dissolution, American forces
‘ it - in the Desert were on the verge of showing they were anything but hollow, the
U.5. had become the greatest debtor nation the world had ever known, and
almost no one had heard of the internet.

* Ten years later, Warsaw was the capital of a NATO nation, asymmetric threats
transcended geography, and the parallel revolutions of information,
biotechnology, robatics, nanotechnology, and high density energy sources
foreshadowed changes almost beyond forecasting.

“The most important book on decisi aking since Daniel Kahneman's

Thinking, Fast and Stow.” —JAS[ IEIG, The wall Street Journal

= All {?f which is to say that I'm not sure what 2010 will look like, but I'm sure
__ that it will be very little like we expect, so we should plan accordingly.
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I Onlarca farkh kurgu mimkiin

* Bir cok “Enerji Talebi” model kurgusu

- Kisl basi enerji talebl
- $ GDP basina enerji talebi

— Alt sektorler bazinda enerji taleb
* Birden cok farkl sonuc¢. Mesela konutlarda

- %100 komur

- %100 dogalgaz

- %100 elektrik

- %100 yenilenebllir
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I EIA International Energy Outlook

°
quadillion Btu ) o Afrlca EIA tested a case with higher economic growth
500 History Projection 473 A higher economic GDP (gross domestic producty Case study
growth case for Africa ilion St pe person 225
leads to more industrial =
400 sector energy use.
Non-OECD & -
As of 2015...
Sth largest regional Inthis test case, 2040 GDP W=
300 266 energy consumer increases from US $14 trillion to $18 ——
(23 quadrillion Btu) trillion PPP, which is slightly more TR b e S i e B
7 Reference o
200 | OECD $$ 6th largest regional GDP | 12" one-third of China's GDP. o
= Industrial sector Manufacturing
| At largest regional SR 1 /ﬁ\ African manufacturing is
100 | % population il agrculure currently 16% of the economy,
(pv?:ened ;o be the largest @ which is lower than India (33%)
i it ion - and China (51%).
! Jr—
0 r T T T T T T T T T ! { ® M With higher economic growth,
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 il mentscting © African manufacturing increases
from 19% to 24% of the economy
Source: EIA, International Energy Outlook 2018 ﬁ in 2040.
2 ‘Africa IEO2018 Arica High
Reeence case Growthcase

IEO2018 Reference case
world energy consumption by energy source

quadrillion Btu India has one of the GDP (gross domeste product Case studies
fastest growing Each case changes how India’s economy grows by 2040
History Projection economies, but it is not p 5 Son e Al
250 projected to reach the O s to e e Towsto “owsto
petroleum and other liquids 229 level of energy 67% 38% 55%
consumption seen in In each test case, 2040 GDP N mimmy ey m:m =
200 182 other major economies. increases from US $32 trillion 4 ) Sy
- ; on- ' - -
12 As of 2015... it S - S -
150 / Athlargest energy S seeen
77 consumer (will soon Manufacturing Energy use

natural gas

become the 3rd) Indian energy-intensive manufacturing

Compared with the IEQ2018 Reference case,

100 ¢? 3rd largest economy output does not reach historical Chinese energy use is highest in Export-led case in 2040
% (measured in Purchasing levels until after 2035 : Increase in energy use from the
Power Parity (PPP)) IEO2018 Reference case

renewables

) 2nd largest population

industrial all other end-use sectors

50 } %y (will become the largest s 913 casel
i 38 Rl e i)
T & ndia
| nuclear
0 ¢ T T T T T G
1990 2000 2010 2020 2030 2040
oo wm aw me ! % s
Source: FIA. Infernational Fnerav Ouflook 2018 Source: Intemational Energy Outlook 2018 (EO2018) : quadrilion Btu

IEO2018 Reference case
world delivered energy consumption in the industrial and all other end-use sectors

[ ]
quadrillion Btu Chlna EIA tested two high-economic growth cases

Hist Projecti Faster economic growth : GDP goss domestic producty Case studies

istory rojection H i

350 T in China means gr'eatel.' Each case changes China’s transition to a consumption-led
| energy use, especially if economy by 2040

300 it does not transition to Investment share Consumption share

- ion-| increases to increases to
industrial 2l other end a consumption-based

250 use sectors 1 economy, I each test case, 2040 GDP 51% of the economy 60% of the economy
\ / } increases from US $54 trillion to ”
200 / ‘ As of 2015. $73 trillion PPP, which is double i
132 quadrillion Btu the U.S. GDP. No Transition case Fast Transition case
150 fenergyuse sl s e S s A S G s Al
I (much higher than in the Energy use Trade
100 } past 35 years) Supply chain links lead to changes in other countries Higher growth in China results in more
i s¢$ Largest economy s Chinese trade
50 $ $ (measured in Purchasing energy use US $ trillion in PPP for 2040
fromithe _ quadrillion Btu
Power Parity (PPP)) EEGR018 2 exports
(o] . Reference imports

2010 2015 2020 2030

Source: EIA, International Energy Outlook 2018

https://www.eia.gov/outlooks/ieo/

(fourth-largest region in 2040)

bilon persons

i 25 '
Chna .

4 case Fast Transition
% Largest population (g oy

Fast Transition No Transition IE02018

Source: Intemational Energy Outiook 2018 (IE02018)

®» .’ Reference
restof allother case
India  Middle East  Africa world Asia



Energy Outlook
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I IEA World Energy Outlook

Change in world energy demand by fuel

Figure 1: World Energy Model Overview
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https://www.iea.org/media/weowebsite/2017/WEM_Documentation WEQO2017.pdf



I IEA Future of C

Map 2.1+ CDDs across the world, mean annual average 2007-17
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Figure 2.1 = Per-capita income and rate of household ownership of air conditioners

Figure 2.2 « lllustration of the heat island effect

Source: LBNL (2013), Heat Island Group, httpy/ /heatisland.lbl.gov/.

Key message » Cooling is one of several contributors to the heat island effect, which creates a need for
more cooling in a classic feedback loop.
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Figure 3.5 » World energy use for space cooling by subsector in the Baseline Scenario
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0 Key message » On current trends, energy needs for space cooling — almost entirely in the form of

electricity — will more than triple between 2016 and 2050, driven mainly by the residential sector.

Motes: The dotted lines shown here are illustrative pathways for a typical place or country according to CDDs adjusted for relative
humidity (see Box 2.1 for an explanation of how the heat index is calculated); PPP = purchasing power parity.
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https://webstore.iea.org/download/direct/1036?fileName=The Future_of Cooling.pdf



Shell LNG Outlook
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https://www.shell.com/energy-and-innovation/natural-gas/liquefied-natural-gas-Ing/Ing-outlook.html



IEA - The Future of Petrochemicals

Figure 1.7 » Primary chemicals in context

Figure 2.3 » Passage of fossil fuel feedstock through the chemical industry in 2017
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Figure 2.7 « Primary feedstock use and chemical production by region
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I BP Technology Outlook
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I BNEF New Energy Outlook 2018
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I 2018 Nobel Ekonomi

* Dynamic Integrated Climate-Economy model

Highly Schematic Diagram of the Model
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I Kayitzinciri - Blockchain

~ Energy blockchain
"""""""" t{";}"' - L

3

B &
Transaction ¥ & ",

record See e
........ N‘ .,-‘I i Energy aggregator - !

T el ;
! - "-.._
| ¥ Memo?' pool - E
' ; =3
L}
| > = !
1 Credit bank Account pool |
H A go 1
! "~ Transacfion server - H
! “'-> (Controller) <~ !

; H e ]

.
@ Credit , >.. @ Credit

. ® Buyer—Seller: Energy coins or token .

Y memmmmmmmEE el .
s @ e |

@) Consortium blockchain Wallet

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

Basic change to business processes (-]

Traditional With Blockchain

Digitally signed

encrypted
transactions & ledger
All parties have, -
same replica;
of the ledger

.. Consensus, provenance,
immutability, finality

.. Inefficient, expensive,
vulnerable

https://www.researchgate.net/publication/322017657_Consortium_Blockchain_for_Secure_Energy_Trading_in_Industrial_Internet_of Things

http://resourcecenter.smartgrid.ieee.org/sg/product/education/SGWEB0063
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https://www.researchgate.net/publication/322017657_Consortium_Blockchain_for_Secure_Energy_Trading_in_Industrial_Internet_of_Things
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I Dagitik enerji

Figure B.1: Business Model Taxonomy for Demand Response and Energy Management Systems

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



I Diger teknolojiler

* Gaz hidratlar

* Yuzen offshore

* Perovskit gunes

* SMR (Small modular reactor)
* Fluzyon

* CO2 yakalama sikistirma

* Jeotermal

* Yapay zeka, buyuk veri
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I Talep tarafinda

* Verimlilik

* loT

* Yapay zeka

* Akilli sistemler
* Otonom araclar
* Arac paylasimi
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