


Doba kamenna

Doba bronzova
Doba zelezna

Doba fosilni

Doba nizkoenergeticka?
Doba decentralizované a komunitni energie?

Doba obnovitelnych zdroju?

cas v

Pozn: V jakém pofadi a kdy ke zméné dojde zavisi na fadé faktort v&. technologického pokroku, ktery nelze zcela odhadnout.



EUROPE HALFWAY TO CLOSING ALL ITS COAL

PLANTS BY 2030

RENEWABLES BEAT FOSSIL FUELS: A HALF-
YEARLY ANALYSIS OF EUROPE’S ELECTRICITY
TRANSITION

WORLD'S BIGGEST COAL COMPANY BETS ON
SOLAR POWER

HOW PUTIN MADE THE GREEN NEW DEAL
GREAT AGAIN
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Energetiku (pfedeviim tu fosilnl) mame tendenci vnimat jako velky kolos, na jeho# pro-
ménu nemaji mésto ani obéan #dny vliv. Transformace energetiky v obnovitelné
zdroje (OZE) neznamend, #e pouze vyménime jeden druh energie za druhy, ale Ze dojde
k pfehodnoceni celého systému, jednotlivych producentd a uzivateld s cllem dosahnout
uhlikové neutrality nejpozdéji v roce 2050. Cesta, jak transformace dosadhnout, je ale pro
kazdé mésto jina.

OZE jsou decentralizovanymi zdroji energie. DokaZou vyrobit energii pobliz mista spo-
tfeby a pofizovaci naklady na menal komunitnl elektrarnu &i teplarnu si mohou dovo-
lit mésta i malé obce, mall a stfednl podnikatelé i napfiklad 5V) a bytova druZstva. Tito
aktéfi se v rdmci tzv. energetickych komunit po celé Evropé jiZ nyni stavajl aktivnimi
producenty obnovitelné energie, coZ jim pfind3l nejen nemalé uspory, ale také Eistsi
vzduch. Do komunit se zapojuji 3iroké skupiny obyvatel, coZ mj. sniZuje tzv. energetickou
chudobu, kdy spousta nizkoptjmovych domacnosti neni schopna platit Géty za energie
a v zimé trpl chladem.?®

Aby decentralizace neznamenala riziko, Ze kdyZ zrovna nesvitl slunce, na majitele soldr-
ntho panelu energie nezbyde, vzniknou ve méstech integrované energetické systé-
my, které budou zahrnovat stovky a tisice solarnich elektraren ze stfech, vétrnych turbin
z okoll mést, vwytopen na biomasu, bioplynowych stanic, chytrych méficich pfistroji bu-
dov &i dobijecich stanic pro elektromobily a vefejnou dopravu. Jednotlivé budovy, bloky
¢i etvrté se tak budou v prib&hu dne chovat jako producenti i jako spotfebitelé.?!

+ UdrZitelny energeticky systém mésta zahrnuje kromé& vyroby a spotfeby elektfiny
a tepla z OZE také udrzitelné formy mobility a energii uietfenou (at uz technickymi opat-
fenimi na budovach nebeo tspornym chovanim obyvatel).

* Integrace energetickych systémi také znamend, Ze dojde k energetickému propojeni
budov a dopravy (nabljecl stanice), ale také elektrické a tepelné energie (tepelnd ter-
padla) a v neposlednl fadé také k propojeni primyslové vyroby a energetiky (zbytkova
energie z vyroby).

Energeticky mix - V nasich zemé&pisnych $ifkach a klimatickych podminkach
potfebujeme rozvijet OZE v co nejéirsim spektru technologil | produkénich modeli.

Podpora spoluprace mésta a venkova — Ve v&t3iné pfipadd se mésta nestanou
Eistymi vyrobci energie a stdle budou potfebovat zapojit zdroje z pfimé&stskych
oblasti a venkova - v pfipadé CR pfedeviim biomasu a v&trnou energii. To je velka
piilezitost pro rozvoj regionalnl ekonomiky — mé&sta mohou venkovu na oplatku
nabidnout nejen finanénl prostfedky, ale také nové formy partnerskych projektd
v zemé&dé&lstvi nebo ochrané pfirody a krajiny. Krajské samospravy by zde mély
mit hlavnl dlohu: poskytnout nastroje, dotaénl podporu a pfedeviim integrované
a vyjasnéné stanovisko dotéenych obcl. 2%

=B & I &

/
¥ I
/
|
=




Solar-cell
Wind farms Bioenergy power plants power plants

Fuel cells >

Haollop solar-
cell arrays

Transmmsion
and distribution
system

—~ T
Small wined ]1 [ l C C' W/
furbine ¢ y |
-J/I
i — f
Residential g g %{
= £
>
Industrial Microturbines
FIGURE 5.28 During this century, a more decentralized power & 7014 gt L
system is likely to replace much of the current system of large,

centralized coal-fired and nuclear power plants,



Kde ve skutecnosti jsme?

That’s how fast the carbon clock is ticking
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Zdroj: Mercator Research Institute on Global Commons and Climate Change


https://www.mcc-berlin.net/en/research/co2-budget.html

Global primary energy consumption by source

Our World
in Data
Primary energy is calculated based on the 'substitution method' which takes account of the inefficiencies in fossil fuel production
by converting non-fossil energy into the energy inputs required if they had the same conversion losses as fossil fuels.
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i - Our World
Share of primary energy from low-carbon sources

Low-carbon energy is defined as the sum of nuclear and renewable sources. Renewable sources include hydropower, solar, wind,
geothermal, wave and tidal and bioenergy. Traditional biofuels are not included.
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Source: Our World in Data based on BP Statistical Review of World Energy (2020) OurWorldinData.org/energy « CC BY
Note: Primary energy is calculated using the 'substitution method' which takes account of the inefficiencies energy production from fossil fuels.



Electricity production from fossil fuels, nuclear and renewables, World UGG

in Data
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Source: Our World in Data based on BP Statistical Review of World Energy & Ember (2022) OurWorldInData.org/energy » CC BY



More than one-third of global electricity comes {rom
low-carbon sources; but a lot less of total energy does

Qil oo
| . 7%
3.1% vgflgrlﬁoj — Other renewables*

2.5%

Electricity

only
Fossil fuels: 63.3% ; Low-carbon: 36.7%
(in 2000 it was 64.8%) (in 2000 it was 35.2%)
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(in 2000 it was 86.1%) (in 2000 it was 13.9%)
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Wind Solar
*Includes geothermal, biomass, wave and tidal. It does not include traditional biomass which can be a key energy source in lower income settings. 2.2% 1.1%

OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Our World in Data based on BP Statistical Review of World Energy (2020). Based on the primary energy and electricity mixin 2019. Licensed under CC-BY by the author Hannah Ritchie.



Energy consumption by source, World
(the 'substitution' method) has been

Primary energy consumption is measured in terawatt-hours (TWh). Here an inefficiency factor
applied for fossil fuels, meaning the shares by each energy source give a better approximation of final energy consumption.
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Note: 'Other renewables' includes geothermal, biomass and waste energy.



Obrovskeé rozdily mezi zemémi v energetickém mixu produkce i spotieby

Zavisi na dostupnosti zdroja, struktufe a potfebach ekonomiky, progresivnim chovani, atd.

VétSina zemi (spolec€nosti) je tak zavisla na energetickych zdrojich, ze jeji nedostatek byt
jen na nékolik dni (blackout) by znamenal kolaps celého systému

Zatimco nékteré zemé jsou zavislé na dovozu zdroju, jiné na vyvozu. Mnohé zemé
Globalniho Jihu vyvazi nezpracované zdroje, rafinérky/elektrarny jsou az v zemich
dovozu

Existuji rGzné duvody, které vedou spolecnosti ke zméné chovani smérem od fosilnich k
obnovitelnym zdrojum:

Klimatickd zména a snaha o snizeni emisi CO,

Ropny zlom (resp. zlom fosilnich zdrojt), resp. jistota, ze fosilni zdroje dojdou / budou ¢im
dal drazsi

Fosilni zdroje jsou nerovhomeérné rozdéleny - energeticka bezpeénost je ohrozena

vvvvv

dole Bilina v CR, tento diivod je asto podiadny)




Dnes feSi zejména emise plynt — dfive predevsim aerosoly, NOx, SOx,
dnes hlavné CO2 v souvislosti s klimatickou zménou.

Ekonomické nastroje - obchod s emisnimi povolenkami (v EU od r. 2005
viz Climate Policy Info Hub); pfipadné uhlikové dané. Povolenky ale
nejsou plosSné a dostateCné ambiciozni vice napf. Carbon Market \Watch

Politicky nastroj - rezoluce - snizit emise zemi EU 0 40 % mezi lety 1990 -
2030, zvysit energetickou efektivitu o 32,5 % a zvysit podil obnovitelnych
zdroju o0 32 % (2030 climate & energy framework)

Vytvari podminky pro potrebny energeticky mix. Pf. Némécko odklon od
jaderné energetiky smérem k decentralizaci - Energiewende

Subvence energetickym sektortiim - vyznamné u vyzkumu (napf. vodik),
produkce (jadro) i spotreby (“Zelena usporam”)

Nezajist'uje napravu externalit - znecisténi neni zahrnuto do ceny zdroju
(vyjimkou jsou emisni povolenky)
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Summary map of regional, national and subnational carbon pricing initiatives

KEY STATISTICS ON REGIONAL, NATIONAL AND
SUBNATIONAL CARBON PRICING INITIATIVE(S)

65 Carbon Pricing initiatives implemented

National Jurisdictions are covered by the
45 initiatives selected

Subnational Jurisdictions are covered by
34 the initiatives selected

In 2021, these initiatives would cover

)
11.65 GtCO;e, representing 21.5% of -
global GHG emissions
@ ETS implemented or scheduled for implementation @ Carbon tax implemented or scheduled for implementati...
) ETS or carbon tax under consideration @ ETS and carbon tax implemented or scheduled

@ ETS implemented or scheduled, ETS or carbon tax under ... & Carbon tax implemented or scheduled, ETS under consid...



Snaha zajistit nepferusované dodavky energie (zejména elektfiny) bez
vypadku a omezeni

PriCiny obav - terorismus, politicka nestabilita kliCovych dodavatelskych
statl, environmentalni a socialni disledky produkce a nepravidelnost
obnovitelnych zdrojl, pfirodni katastrofy

Aktualné — Energeticka krize a valka na Ukrajiné
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PRICES IN IMPLEMENTED CARBON PRICING INITIATIVES
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Elektrina PXE

Zemni plyn PXE

Elektfina 1 MWh 3394.306 08.03.2022 PXE - Zemni plyn 1 MWh 1678.702 08.03.2022
4 841 CZK 234.49% 08.03.2021 2 142 CZK 361.96% 08.03.2021
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European Environment Agency

https://www.eea.europa.eu/data-and-maps

International Energy Agency

https://www.iea.org/statistics/

U.S. Energy Information Administration
https://www.eia.gov/

Europe Beyond Coal

https://beyond-coal.eu/data/

Our World in Data

https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions

Vyuzivejme aktualni data
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i 1 ] Our World
Annual change in primary energy consumption
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Source: Our World in Data based on BP Statistical Review of World Energy & World Bank OurWorldInData.org/energy « CC BY



CO, emissions per capita vs GDP per capita

Per capita consumption-based CO, emissions . _
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To end climate change the long-run goal is that net-emissions decline to zero.
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Chart — Trends in energy intensity, gross domestic product and gross inland energy consumption
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Zdroj: EEA https://www.eea.europa.eu/data-and-
maps/indicators/total-primary-enerqy-intensity-4/assessment-1

—— Gross inland energy consumption

—— Gross domestic product at 2010
market prices

—— Primary energy intensity
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Nikoli, klesa pouze energeticka naro€nost ekonomik — zvyseni
ucinnosti tézZkého a zpracovatelského prumyslu, pfesun prumyslu do
jinych zemi a zména struktury ekonomik — sluzby, zavedeni
uspornych technologii v domacnostech, zatepleni budov, IT rozvoj, aj.

Nadale roste doprava (osobni i nakladni) - podil 30-35% energie,
ucinnost dopravnich prostfedku se za pul stoleti nijak zvlast
nezvysSila. Roste letecka doprava.



| | | OPPORTUNITIES FOR A BETTER TRANSPORT SYSTEM | |
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https://ec.europa.eu/jrc/en/facts4eufuture/future-of-road-transport/safer-more-efficient-eco-friendly-accessible

Vysokeé cile — napf. European Grean Deal pocita s 90% snizenim emisi

I CO2 v doprave mezi lety 1990 a 2050.

Roste objem

» silniéni dopravy - vyroba automobilt celosvétové 70+ mil roCné
(CGIkOVé 90"‘ m|| mOtOFOV)'/Ch VOZidel) (European Automobile Manufactures Association)

+ letecké dopravy - palivo neni zdanéno + neexistuje svetovy systéem
obchodovani s povolenkami. Novy systém CORSIA v EU by mél
vzniknout v roce 2021.

https://ec.europa.eu/clima/policies/transport/aviation _en
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets

Neplati se za externality - ekologicka zatéz - znecisteni ovzdusi, emise
CO,, obrovske plochy zastavby - letiSté, dalnice, atp.



https://www.acea.be/statistics/tag/category/world-production
https://www.acea.be/statistics/tag/category/world-production
https://www.acea.be/statistics/tag/category/world-production
https://www.acea.be/statistics/tag/category/world-production
https://www.acea.be/statistics/tag/category/world-production
https://www.acea.be/statistics/tag/category/world-production
https://ec.europa.eu/clima/policies/transport/aviation_en
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets
https://www.transportenvironment.org/what-we-do/flying-and-climate-change/aviation-ets

Bilions of passengers-km

9000
—Passengers
8.000 ~Freight
7,000
6,000
5,000
4,000
3,000

2,000

1,000

0
S FEFFFE LSS S S S

Zdroj: Airlines for America In The Geography of Transport Systems

250

Bilions of tons-km


https://transportgeography.org/?page_id=2368
https://transportgeography.org/?page_id=2368
https://transportgeography.org/?page_id=2368
https://transportgeography.org/?page_id=2368
https://transportgeography.org/?page_id=2368
https://transportgeography.org/?page_id=2368
https://transportgeography.org/?page_id=2368
https://transportgeography.org/?page_id=2368

World Energy Outlook 2018 ,The gold standard of energy analysis”

https://www.iea.org/weo2018/

Systémové predikce — napf. MEDEAS model

https://www.medeas.eu/news/medeas-documentary-now-released

POZOR: Predikce se Casto liSi a vzdy to budou jen predikce!!!
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E12 Globalni vyuziti riznych typd energie v obdobi 1970-2050

Méfitko: Spotfeba energie (0-7 mid. tun ropného ekvivalentu za rok)
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Zdroj: Randers, 2012 In Moldan, (2015:101)
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Electricity prices are expressed in ‘levelized costs of energy’ (LCOE).
LCOE captures the cost of building the power plant itself as well as the
ongoing costs for fuel and operating the power plant over its lifetime.

$359

The price of electricity from new power plants Our[\;\/orld
in Data

The price of electricity from solar
declined by 89% in these 10 years.
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declined by 70% in these 10 years.

2009 2019

Data: Lazard Levelized Cost of Energy Analysis, Version 13.0

Licensed under CC-BY
OurWorldinData.org - Research and data to make progress against the world's la problems. by the author Max Roser.




A. Je potreba energie k ziskani energie - tézit, transportovat, zpracovat,
distribuovat

B. 2. zakon termodynamiky - kazda zmeéna energie (napf. chemicka na
pohybovou) vytvari teplo - degraduje se urCité mnozstvi energie -
napf. obyCejna zarovka ucinnost pouze 5-10% - zbytek az 95 %
tepelné ztraty

— po odecteni A) a B) - Cisty energeticky vynos daného zdroje

- Pr. V USA 84 % energie vyplytvano — 41 % degradaci na energii
nizSiho fadu, 43 % je prosté vyplytvano ve vyrobe i spotifebé






Nejsou obnovitelné v lidském ¢asovém horizontu
Cca 80 % trzni energetiky svéta

800 tis. lidi roCneé zemfre na nasledky znecisténi ovzdusi

Do ceny fosilnich paliv nejsou zapocCteny environmentalni a zdravotni
rizika

| kdyz se o tom tolik nemluvi, fosilni paliva jsou dotovana energetickou
politikou



https://data.worldbank.org/indicator/eg.use.comm.fo.zs
https://data.worldbank.org/indicator/eg.use.comm.fo.zs
https://data.worldbank.org/indicator/eg.use.comm.fo.zs
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https://www.theguardian.com/environment/2019/mar/12/air-pollution-deaths-are-double-previous-estimates-finds-research
https://www.theguardian.com/environment/2019/mar/12/air-pollution-deaths-are-double-previous-estimates-finds-research
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% dovozu primarnich surovin, 22 % spotreby energie
Tretina globalnich emisi CO2

Svétove trhy jsou silné zavislé na cenach ropy - ropné krize 1973, 1979,
atd. Dusledky - napf. rust cen potravin - potravinova krize 2008

Ruzna cena po svété (pro¢ napf. v USA se pouzivaji auta s vysSi
spotirebou?)

V roce 2017 mélo 12 zemi OPEC 82 % rezerv konvenéni ropy
CR vice nez 50 % dovozu z Ruska (CSU)

Ropny zlom (neni potvrzené zda jiz nastal, zalezi na metodice, zajmech).
Optimisté - zvySena cena dovoli vratit se k dnes opusténym lozZiskim.
Realisté - nova loziska tzv. sekundarnich zdroju maji stale mensi
energeticky vynos


https://www.opec.org/opec_web/en/data_graphs/330.htm
https://www.opec.org/opec_web/en/data_graphs/330.htm
https://www.opec.org/opec_web/en/data_graphs/330.htm
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Z konvencnich lozisek

pevninskeé vrty

hlubokomorské vrty

fracking - horizontalni pumpovani mezivrstev horninové podlozi

Ze sekundarnich zdroju:

Bitumen v dehtovych piscich - % v Alberté, Kanada

Kerogen v ropnych bfidlicich — Rusko, USA, Chile - asi 11x vice nez
kanadskych pisku a 4x vice nez konvenc¢ni ropy v Saudské Arabii



Spalovani - znecisténi ovzdusi - smog + kyselé desté

VétSi hloubky vrtl v oceanech (az 10 km) — riziko havarii

Pf. katastrofa ploSiny Deepwater Horizon v Mexickém zalivu (r. 2011). Uniklo 10x vice ropy,
nez ze ztroskotaného tankeru Exxon Valdez (r. 1989). Vétsi problémy vsak Cini tisice
malych unikd spojenych s nedbalosti, sabotazemi, zastaralosti techniky.

Dehtové pisky - odlesneni, odklon fek, povrchova tézba, znecisténi vod,
hodné energie (zemniho plynu) je pouzito k ,uvareni” finalniho
ropneho produktu, o 82 % vétsi emise CO, nez u konvencni ropy

Ropné bridlice - jesté horsi, nizsi energeticky vynos, velka spotrfeba vody
pri produkci - nedostatek vody v naleziStich, emise CO, 0 50 % vySSi



Zdroj:
Randers (2012) In Moldan (2015:99)

E10 Svétova produkce ropy z tradiénich a netradiénich zdroji

Méfitko: 0-90 mil. bareld denné
m -

Pobfelni hiubinné

80 - Pevninské netradiéni

70 4

1960 1970 1980 1990 2000 2010

Graf zndzorfiuje vysledek vyvoje svétové produkce ropy z tradiénich a netradiénich zdrojd béhem let 1960
a2 2010. Produkce ropy z tradiénich zdrojl v sedmdesatych letech stagnovala, tuto mezeru postupné
zaplnily zdroje netradiéni. Nejprve to byla ropa ziskavana z mélkych pobfeZnich oblasti, poté z hlubsich
vod. Svétové hospodafstvi na nedostatek tradicnich zdrojl ropy reagovalo zvysenim cen ropy.

» Zdroj: Ronders (2012)



* Ample supply for
several decades

* High net energy yielq
(but decreasing)

* Low land disruption

Pros

* Releases air pollutant
and CO, when :
produced and burne

* Oil spills can severely
pollute water

* Relies on a vulnerablé

international supply
system

Cons

Conventional Crude 0il

* Large potential
supplies in some

countries (Canada * Releases ajr
and U.S5,)

pollutants ang CO,

when produced and
burmed

* Low net energy vield

* Lasily transported
within and between
countries

* Can provide domestic
supplies for North
American countries

* Severe lang disruption
and high rates of
water use

Pros Cons

Heavy Oil from Tar Sands and 0| Shale



Casto v mistech nalezist ropy
Stredni Vychod (iran) a Rusko - 35 % t&zby
CR zavisla na importu z Ruska - 70%

Dnes také fracking - bridlicovy plyn (USA) - tézba z geologickych formaci
az 3 km pod povrchem

Obecné nejmensi environmentalni dopady, nejmensSi emise z fosilnich
paliv (celkove ale 18% svétovych emisi COZ2), mensi znecisténi pfi
tézbé




Uniky plynu a zneg&isténi vod (hlavné pfi metodé fracking)
Devastace krajiny a nebezpecni vyvolani zemétreseni pfi frackingu
Hofeni plynu v ropnych loziscich (emise CO,, palivo neni vyuzito)

Distribuce ve formé LPG (liquified petroleum gas) nebo LNG (liquified
natural gas) - pod velkym tlakem a nizké teploté - vysoce horlavy,
energeticky naroCny proces - 73 energie se spotfebuje na
mezikontinentalni pfepravu, riziko sabotazi



Nejvétsi zasoby mezi fosilnimi palivy. Muze vydrzet i stovky let.

Rezervy - 27 % USA, Rusko 17 %, Cina 13 % (CR 0,6%)
Cina - 50 % t&Zby v roce 2013

(Zdroj: BP)

45 % tepelné energie v USA, 80 % v Cin&

V CR polovina emisi, uginnost elektraren pouze 33 % (svét 40-45%)



“NejSpinavejsi” zdroj (42 % emisi CO, je ze spalovani uhli). CO, na
jednotku 3x vice nez ropa, 5x nez zemni plyn, 17 x nez jadro.

— pokud bychom zahrnuli do ceny — nejdrazsi palivo

Totalni devastace krajiny pri povrchové tezbé - doly, haldy s hlusinou. —
Kontroverzni rekultivacni projekty

Propady zemského povrchu pfi hlubinné tézbé

Kaly - tekuta forma toxickych zbytku vzniklych spalovanim uhli -
kontaminace pud a vod

Zdravotni rizika - hornici, obyvatelé - zabiji roCné stovky tisic lidi

Socialni rizika spojena s ukonCenim tézby v konkrétnich regionech
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Potencial snizovani spotreby energie pri
priprave teplé vody

W Potencial vyroby tepla z obnovitelnych
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* High net energy yield

¢ Emits less air
pollutants and CO,
than other fossil fuels
when burned

o Ample supplies in the
U.S. and in some
other countries

Pros

* Low net energy yield for

liquefied natural gas (LNG)

* Releases air pollutants

and CO» when produced
and burned and
extraction can pollute
groundwater

o Difficult and costly to

transport from country to
country

Cons

Conventional Natural Gas

* High net energy yield

®
\S/EW l2rge potentia|
UPDlies in many
Countrigg

[ ]
Z%pensive when
anvwonrnen‘ual costs
e not included

Pros

Coal

o Mining it severely
disturbs land and
pollutes water

o Emits large amounts
of air pollutants and
CO, when produced
and burned

* Expensive when
environmental costs
are included

Cons



Stepenim jader radioaktivnich prvkt - primarni zdroj uranova ruda

60 000 tun roCné — Kazachstan, Kanada, Australie, Niger, Namibie,
Rusko

NejvétSi zasoby Australie 30%, Kazachstan 14%, Kanada 8%,
Rusko 8%

CR zavisla na importu - pfedevsim z Ruska

Jaderneé elektrarny — 441 v roce 2020, 10 % trzni elektriny (oCekavani
byla ale mnohem vétsi). Nove budované reaktory v budoucich letech
ani nestihnou nahradit ty odstavené

Nizky energeticky vynos - az 82 % je ztraceno jako odpadni teplo, navic
dalSi energie je potreba vlozit do demontace elektraren a ukladani
radioaktivniho odpadu


http://www.world-nuclear.org/information-library/current-and-future-generation/nuclear-power-in-the-world-today.aspx
http://www.world-nuclear.org/information-library/current-and-future-generation/nuclear-power-in-the-world-today.aspx
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http://www.world-nuclear.org/information-library/current-and-future-generation/nuclear-power-in-the-world-today.aspx
http://www.world-nuclear.org/information-library/current-and-future-generation/nuclear-power-in-the-world-today.aspx

kostka uranu U 235 ovaze lkg

_ nahradi 3000 tun éerného uhli.

Pozorujte medialni ramec
v CR spojeny s
rozsirovanim Dukovan.

3000 tun uhli = 5 viakd



Bezpeénost - Cernobyl, Fukusima a mnoho dalSich pFiklad(i unikd
radioaktivnich prvku

Ekonomicka naroCnost provozu vcetne narocnosti vystavby infrastruktury
(a monitoringu) ulozist odpadu

Radioaktivni odpad vznika jiz pri samotné tezbé - odkalovaci nadrze

Tepelné znecisteni - ochlazovani reaktoru vodou - odvadéena bud zpét do
blizkého toku nebo do atmosféry - chladici véze



Jaderna fuze - bezpecnée, nevytvari odpad, velké mnozstvi energie, za
60 let vyzkumu a mnoha miliard USD se nepodafilo technologicky
zajistit, aby davalo vice energie, nez je viozeno



Nizkoaktivni odpad
Opusténé doly, stoly (i v CR)
Stfednéaktivni odpad

Hloubéji - napf. byvaly solny dul
Gorleben

Vysokoaktivni odpad

Komplexni systémy uskladfujici
odpad na 100 000 let - ve fazi
budovani - Francie, Svédsko,
Finsko. V CR ve fazi vytipovani
lokalit. Nejprve potfeba ochladit
— pFesun doCasna ulozisté —
pfesun trvala ulozisté

Obr. 1 rok provozu JE Temelin
Zdroj: Dostal (2011)



o Large fuel supply * Very low net energy
yield and high overall
cost

o | ow risk of accidents

| * Produces long-lived,
in modern plants

intensely radioactive
wastes
o Lower CO, emissions * Promoles spread of
than coal nuclear weapons
Pros Cons

Nuclear Power Fuel Cycle






Nejvice pouzivany obnovitelny zdroj - zejména velka vodni dila +
preCerpavaci elektrarny

Cina, Brazilie, Kanada, USA, Rusko, 99 % energie v Norsku
Dle OSN je vyuzito pouze 13 % potencialu vodni energie

Cina chce zdvojnasobit, USA je na max kapacité

Environmentalni a socialni dopady vystavby vodnich dél

Velké zmény v krajiné (klimatické dopady, vliv na vodni kolobéh a biodiverzitu - maze byt i
pozitivni)

Presidleni mistnich komunit

Neni navzdy - vodni nadrze se postupné usazuji
Moznosti - mikroreseni - malé vodni elektrarny

Prilivoveé elektrarny



Na vareni, ohfev vody, na vyrobu elektriny

Pasivni tepelné systémy domtl - absorpce tepla prfes den

Aktivni tepelné systémy domu - cirkulujici voda ohfev topeni
Termalni systémy - zrcadla - ohfev vody na 100 stupnu
Fotovoltaické panely - pohyb elektronu kiemiku - elektfina

Narust solarni energie globalné o 55 % ro¢né v poslednich 10 letech

Energeticky vynos solarni energie neni vysoky + slunecCni energie je
nepravidelné rozmisténa (ALE: solarni energie je nejtrvalejsi)






The price of solar modules declined by 99.6% since 1976 Jats

Price per Watt of solar photovoltaics (PV) modules (logarithmic axis)
The prices are adjusted for inflation and presented in 2019 US-$.

With each doubling of installed capacity the price
of solar modules dropped on average by 20.2%.
This is the learning rate of solar modules.
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studies reported by de La Tour et al (2013) in Energy. The rate has remained very similar since then. Licensed under CC-BY
OurWorldinData.org - Research and data to make progress against the world'’s largest problems. by the author Max Roser



Pokud vyuzijeme
vSechny strechy k
vyrobé energie ze
slunce, pokryjeme
vice nez 40% nasi
celkové spotreby

Celkové rocni sluneéni zafeni na tzemi Ceské republiky (kWh/m2) [8]

Zdroj: Hnuti Duha



* Low-cost electricity
with high net energy
yield

¢ Low emissions of air
pollutants and CO,

* Large untapped
potential

Pros

* Severe land
disturbance and
displacement of people

* High greenhouse gas
emissions of methane
from reservoirs in
tropical regions

¢ Disruption of
downstream aquatic
ecosystems

Cons

Hydropower

* Medium net energy
yield for some
systems

* Litlle or no direct
emissions of air
pollutants and CO,

* Fasy to install, move
around, and use in
expandable arrays

Pros

Solar Cells

e Little or no direct
emissions of air
pollutants and CO,

* Moderate land
disturbance

o Energyis free

Pros

* Expensive for the
near term

* Need a backup or
storage system when
sun does not shine

* Solar cell power
plants can disturh
desert ecosystems

Cons

e Low net energy yield
and high cost

* Need a backup or
storage system when
sun does not shine

» Centralized system
subject to sahotage
and disruption

Cons

Solar Thermal Systems



NejlevnéjSi obnovitelny zdroj
Turbiny velikosti az 40 patrovych budov - vySSi stalejsi a silngjsi

Problémy - nepravidelnost vétru, potfeba velkych generatort pro
distribuci do site, sitové pokryti z mist, kde fouka (hory, pole) do
mést/obci

MikrofeSeni - vétrniky na stfechach domu



Potencial 2750 MW =
rocné cca 6000 GWh
(cca jeden temelinsk”
reaktor)
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Chemicka energie - vareni, ohfev vody, elektfina, pohonné hmoty,
bioplyn
Zdroj s nejvetsim potencialem

Zdroj s velkymi environmentalnimi dopady, pokud se biomasa pestuje ve
velkém na plantazich, navic neni CO, neutralni pokud se pouzivaji
chemicka hnojiva

Biopaliva 1., 2. a 3. generace



Celkova energie v biomase 276 PJ, moznosti:
zemédélstvi: péstovani drevin, bylin a slama (70 %)
lesni biomasa (18 %)

zbytkova biomasa (12 %)

Moznosti odpovidaji kombinaci:
13 TWh elektfiny (ro€ni vyroba Temelina)
150 PJ teplo



* Low-cost electricity
with high net energy
yield

* Widely available and
relatively easy to
harness

* Low environmental

impact and low CO,
emissions

Pros

» Backup or storage system
needed when winds die

down

o Can kill some birds and
bats if not located
carefully

o Aesthetically unpleasant
for some people

Cons

Wind Power

o Moderate net energy
yield (except for low net
energy yield for corn
and soybean hiofuels)

o Potentially renewable
and sustainable

* Can help reduce overall
greenhouse gas
emissions if produced
sustainably

Pros

* Contributes to global
climate change if produced
unsustainably

¢ Clearing natural areas (o
make biofuel crop
plantations degrades
biodiversity

* Biofuel crops can compele
with food production and
raise food prices

Cons



Ohriva a chladi domy - specialni pumpy - potrubi v pozemku — vyuziva
rozdilu teplot tésné pod povrchem a nékolik decimetru nize. Problém -
potfeba velké plochy pozemku

Teplé (horké) prameny - para - turbina - elektfina

Oboji zejména v severskych zemich

Potencial - snaha vyuzit teplo hornin pod povrchem - 3-5 km. Otazka,
jaké bude mit geologické dusledky



Potencial 10 TWh elektfiny a 26,9 PJ tepla
Dosud neni v Cesku provozu zadna elektrarna

Obr. 11.6: Pfihodné oblasti pro vyuZiti geotermalni energie v Ceské republice

R 'bmo Z0r0f: ieggf Duha
!

e
[ I— ES——
0 50 100 150 200 km

Zdroj: Asociace pro vyuziti obnovitelnych zdroji energie



Neni zatim technicky mozné s kladnym energetickym vynosem

Potencial - bezemisni palivo - pouze vodni para

Pouziti v doprave — jiz mozné



Celkovy potencial obnovitelnych
zdroju, az 50TWh - 69 % soucCasné

spotreby

(TWh)

Zdroj: Hnuti Duha

Graf : Potencial vyroby elektriny z obnovi-
telnych zdroju
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Pripojte se k vyzvé na podporu komunitni energetiky. Frank Bold https://frankbold.org/pripojte-se-k-vyzve-na-podporu-komunitni-
energetiky/

European Environment Agency https://www.eea.europa.eu/data-and-maps

International Energy Agency https://www.iea.org/statistics/

U.S. Energy Information Administration https://www.eia.gov/

Europe Beyond Coal https://beyond-coal.eu/data/

Our World in Data https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
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