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Dekarbonizace

* Politicky projekt motivovany klimatickou zménou.

* Cilem je nalézt nizkouhlikové technologie/vybudovat nizkouhlikovou ekonomiku —

* Svaly + ohenl — tazna zvifata — vodni a vétrné mlyny — uhli a dalsi fosilni paliva —

elektfina — ?



CO, ekvivalent béehem zivotniho cyklu vybranych
technologii na dodavku elektfiny

Technologie Median Technologie Median
Uhli 820 Geotermalni 38
Uhli spalované s 740 Koncentrovana 27
biomasou solarni energie
Plyn-kombinovany 490 Vodni energie 24
cyklus

Biomasa 230 Vitr — offshore 12
Solarni PV — 48 Jadro 12
primysl

Solarn{ PV — 41 Vitr — onshore 11
domacnosti

17 6CO2eq/ kWb



Global investment in the power sector by technology
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Global investment in the power sector by technology
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Technologicka vykonnost



Jadro

Ovéfeny a spolehlivy zdroj elektfiny.
Base-load dodavky.
Vysoky load factor.

Vysoka energeticka hustota.




Obnovitelné zdroje

* Omezeny potencial vody a
bioenergie, ocekava se rlst
slunce a vétru.

* Intermitentni dodavky, nizky
load factor.

* Nizka energeticka hustota.

* Geograficka podminénost.




Energeticka hustota vybranych zdroja elektfiny
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The bars represent the range of values and the dot represents the median value.

Primeérna americka domacnost — 2500w.



FEkonomika jadra a OZE




Ktivka uceni

* Klesajici cena technologii diky
* vyzkum a vyvoj dané technologie,

* uceni se praxi — firmy postupn¢ zlepsuji své procesy, zpusob instalace, prodeje,
finan¢ni procesy,

* uspory z rozsahu — fixni naklady rozprostfeny pfes vétsi mnozstvi produktd,
* ueni se cekanim — zisky z prelévani zkusSenosti, technologii a postupt ze
souvisejicich odveétvi ¢i dalsich zemi.



Krivka uceni
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Overnight Construction Cost in USD(2010$VkW

Overnight construction costs (OCC) v 2015USD /kW, USA

(vlevo) a Francie (vpravo)

11000

10000

2000

80C0

7oco

6000

5000

4000

30C0

2000

10CO

Size (MW) _

1950

200
1000
1500

/.'
=
4

o id

1970 1880

Date of Construction Start

Era

Dernonsiraton

Tumkey

Complated before Three Mie tsland accident
Compleled afar Three Mie Island accdent

Overnight Construction Cost in EUR(2010)xW

7000

€000

5000

4000

3000

AR

1000

Size (MW)

1970

1580 1880

Date of Construction Start

1

00
1 1000
> 1500

Era/Design

| French GCR
Westinghcuse PWR
CP sanes
P4 savias

N4 senes

2000



Overnight Construction Cost in USD{2010$)VkW
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Distribuce prekroceni naklada u

vystavby jednotlivych
technologii

* 401 projektt v elektfine, vybudovanych
mez1 1936 a 2014 v 57 zemich.

* Investice v hodnoté USD 820 mld.,
323 515 MW instalovanych kapacit,
8495 km siti.
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Jaderné elektrarny ve vystavbé v EU zemich

* Flamanville NPP — konstrukce zapocala v 2007, pfedpokladané dokonceni v 2012,
planované naklady €3,3 mld. Posledni informace — dokonceni v 2022 za €10,5 mld.

* Olkiluoto NPP — konstrukce zapocala v 2005, planované dokonceni v 2010,
planované naklady €3mld. Dnes se dokonceni odhaduje na 2021 za €8,5-10mld+.

* Mochovce NPP — konstrukce zapocala v 2009, s planovanym dokoncenim v 2012 a
2013 a naklady €2,775mld. Nyni se dokoncen{ o¢ekava v 2020/2021 za €3,8mld.
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Price of a solar panel per watt
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Celkové naklady instalaci onshore vetrnych elektraren

podle zemi, 1983-2016
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Globalni LCOE u OZE pramyslovych instalaci, 2010 - 2018
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Verejna podpora a akceptace



Global public support for energy sources

"Please indicate whether you strongly support, somewhat support, somewhat oppose,
or strongly oppose each way of producing energy”
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Jaderné phase-outy

* Rakousko — 1997

* Némecko — 2011

e Ttalie — 1987 (po Cernobylu)

e Svédsko - 1980 (po Three Mile Island), pfehodnoceno v 2010.
* Novy Zéland — 1987



Némecko - Vernunftkraf

,,Okostrom*”

Dahl, Severni Poryni - Vestfalsko



A power plant in your neighbourhood?

Acceptance of installations near residential areas [in Germany 2016]

73 % Solar power

579 Wind power

389 Biogas
199, Gas

6% Coal

S%Nuclear

Data: AEE, TNS Emnid 1,000 respondents 09/2016 STROM-REPORT.DE




Globalni vlastnictvi elektrickych vyrobnich kapacit v 2015

Fossil fuel, nuclear, hydropower Wind, solar, other renewables
176 GW 122 GW
Households, communities, Households,
autoproducers communities,

autoproduce



+ Setrvacnost socio-energetickych systemu

* Historické zajmy a utopené naklady existujici infrastruktury.
* Status-quo aktéfi vs. vyzyvatelé.

* Naklady pfestavby celého systému.
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Renewable Energy Investment
in Data

Investment in renewable energy technologies per year in billion US dollars by region.

__ Americas (excl. US
and Brazil)

Asia and Oceania
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Source: International Renewable Energy Agency, 2017 OurWorldInData.org/energy-production-and-changing-energy-sources/ * CC BY-SA



LLCOE for base load technologies, at different discount

rates

LCOE (USD/MWh)
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S technologies, at different discount rates
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LCOE vs. variable elektricity household tariff
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Ownership of installed RE capacity in Germany (2012)

Investment
funds and banks
13%

Other power
providers
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"Big Four"
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RES position in the EU

* Smaller unit costs, mechanisms driving prices down (auctioning).
* Positive, albeit changing public acceptance.

* Prosumers.

* Current price mechanisms not capable to accomodate RES.

* Support mechanisms in line with the EU rules.

* Cannibalization of price

* Intermittent production.



Electricity share by fuel source, World

Electricity production (measured as the percentage of total electricity production) by source (coal, oil, gas, nuclear, hydroelectric power and
other renewables). Other renewables in this definition includes biomass, wind, solar, geothermal, and marine power.
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Source: World Bank- World Development Indicators (WDI) OurWorldInData.org/energy-production-and-changing-energy-sources/ * CC BY-SA



Global electricity production by source

Global electricity production, measured as the percentage contribution from fossil fuels (coal, oil and gas) and low-carbon sources (nuclear,
hydropower, biomass, wind, solar, geothermal and marine power)
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Source: World Bank- World Development Indicators (WDI) OurWorldInData.org/energy-production-and-changing-energy-sources/ * CC BY-SA




Global primary energy consumption

Global primary energy consumption by source, measured in terawatt-hours (TWh).
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Source: Vaclav Smil (2017), Energy Transitions: Global and National Perspectives and BP Statistical Review of World Energy
OurWorldInData.org/energy-production-and-changing-energy-sources/ * CC BY-SA



Discussion

e Future of nuclear sources?
e Future of RES?

* Other options?
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