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Dopad energetickeé politiky EU a okolnich statu
ze dne 5.11.2017 okolo 14 hodiny — prednosti jadernych elektraren
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Dopad energetické politiky EU a okolnich statu z
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dne 6.11.2017 v 11 hodin
Némecké emise vyssi nez emise CR

= Germany

Movember 8, 2017 11:04 AM

Carbon Intensity Low-carbon Renewable

(pC0uegkivh)

is shows in real-time where your electricity comes
om and how much CO; was emitted to produce it.

e take into account electricity imports and exports £

Tip: Click on a territory to start exploring

Electricity production | caroon emissions

by source

wind

solar
hydro arbon iI'ItEﬂSiT‘j' (C 2'Bll].fH"I.I"h"l'l}Z
hydro storage | color blind mode
geothermal | )
biomass
nuclear

gas
coal
oil
unknown

Source: https: . icitymap.org/?wind=false&solar=false&page=countr



https://www.electricitymap.org/?wind=false&solar=false&page=country&countryCode=CZ

Dopad energetické politiky EU a okolnich statu
z hlediska volatility ceny elektriny, plynu a uhli
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Silny dopad energetickych faktoru okolnich statu | CR v&etné
vyroby JE z hlediska volatility ceny elektfiny v CR 7/2017,

pro info burza EE 10/2017 a oddélené trhy Némecka & Rakouska vs. Francie

Ceny elektfiny na dennim trhu v CR
(1. az 18. Cervence 2017, v eurech za megawatthodinu)
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Ceny elektfiny v Cesku dosahly 10.7.2017 aZ pres Sedesat eur/MWh. Oproti Némecku se v tuzemsku ve $pi¢kdch prodavala MWh o dvacet
a7 tficet eur draze. Mezi diivody se uvadi do¢asné snizena poloviéni vyroba tuzemskych JE, omezeni dovozu z Némecka (V CR situaci

zkomplikovala nizsi prenosova kapacita pro dovoz elektfiny z Némecka a Rakouska), odstavky v celém SJE regionu a sucho s nedostatkem
vody ve vodnich elektrarach od Slovenska po Balkan, jejichz kratkodobé trhy jsou propojené.

Source: OTE CR, http://zpravy.e15.cz/byznys/prumysl-a-energetika/odstavene-draty-a-horko-na-balkane-zdrazily-v-cesku-elektrinu-stoji-vic-nez-v-nemecku-1335033 a
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Konec jadernych elektraren 2022 v Némecku

* Maximalizace kapacit a vykonu obnovitelnych alternativnich zdroji podpofenych od roku 2022 systémem cenovych a
vykonovych aukci (garantované vykupni dotace na 20 let typu feed-in tarif postupné skonci). Kdo bude po statu
pozadovat nejmensi podporu na provoz svého zarizeni, ten dostane povoleni k jeho uvedeni do provozu.

* Vsoucasnych jednanich o némeckeé vladni koalici s;})]ory o mixu ve vyrobé elektfiny véetné osudu uhelnych zdroju emisi.
A& Némecko ujistovalo o opaku, vykon odpojovanych jadernych elektraren uZ ted kompenzuje uhelnymi zdroji, z nichz
mnohé jsou jiz odstavené zastaralé uhelne elektrarny s vyrazné necistym a nejméné ekonomickym provozem, ale provozné
nakladoveé usporné diky pomérné nizké cené uhli ovlivnéné globalné nizkou cenou bridlicového plynu v USA .

* Vznikne sloZita situace na trhu elektfiny ovlivnéna slabou severojizni vysokonapétovou pfenosovou siti, ktera je pomalu
a nakladné dobudovdvand (nezfidka v podzemnich kabelech)

* Slabd mista v elektrorozvodné siti na jihu Némecka a pruznéjsi nahrazeni vypadkd alternativnich zdroji (s/lunecno, )
zataZeno, vétrno, bezvétri) maji od postupné vykryvat nové zalozni plynove zdroje o celkovém vykonu 2000 megawattu

(MW). Elektrarny s kombinovanym cyklem (CCGT : Combined Cycle Gas Turbine zvané téz paroplynové elektrarny) jsou
vysoce efektivni a pomérné flexibilni zdroje, které mohou byt pripojeny do sité za cca25-30 minut a vykryvat tak Spicky ve

spotFe bé eIektFiny. Spalovaci turbina nové elektrarny v diisseldorfském pfistavu spolu s parni turbinou poskytuje ojedinély vykon 603,8 MW a k dosazeni 100% vykonu
staci necelych 25 pinut. V souctu elektfiny a vytapéni je pak celkova ucinnost spalovaného zemniho plynu celych 85 %, zatimco emise CO2 jsou sniZzeny na pouhych 230 gramd na

kilowatthodinu. U€innost plynovych elektraren na regulaci (OCGT open-cycle gas turbines) bude vsak mnohem niZsi - némecky
standard je pod 40% ucinnosti (fadové 20 startll denné do dvou minut neumoiﬁl#'e ekonomicky provoz), takze je pfi
soucasné cené plynu (ceny na burze EE) ekonomicky vyhodna jen jako Spickovy zdroj. Doba realizace je neztidka také
pomérné dlouha.



SEK 2015 vs. stavajici energeticky mix CR ve vyrobé elektfiny:

24 hodin 4.-5.11.2017, vyznam jadernych elektraren pro snizeni emisi

Cngin of elecincity in the last 24 hours
et historical data and forecast AP TS
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40-44% z uhli, 4,47 z 9,13-10,4 GW, vyuZiti kapacity az 49%,4.47 z 10,8 GW

37% elektriny z jadra, 3,87 GW z 10,8 GW,vyuziti kapacity 98%,3,87 ze 4,04GW
5-12% dovoz Némecko dle situace

4-5% z plynu, vyuziti kapacity 28%, 468 z 1,61GW

2% z biomasy 264 z 10,7 GW, vyuZiti 59% 264 ze 450 MW

2-3% z vodnich zasobnikd béhem dne, 175z 1.17GW

2% voda, vyuziti az 16% , 126 z MW z 1,09 GW

1-2% ze solarni PV, vyuziti kapacity 7-12% , 231 z 2.03 GW

0-1% vitr , vyuziti nékdy az 27%, 50 z 277 MW

Source: https://www.electricitymap.org/?wind=false&solar=false&page=country&countryCode=CZ

Aktualizovana SEK 2015 s cilem
sniZeni emisi v€etné CO2:
Energetické uspory a ¢asteCna
decentralizace energetiky

Rok 2040 vyroba elektriny:

46 az 58 % jaderna energetika,
18 az 25 % obnovitelné zdroje,
11 az 21 % uhli

5 az 15 % zemni plyn


https://www.electricitymap.org/?wind=false&solar=false&page=country&countryCode=CZ

Jsou ve svete spolehlivi dodavate

elektraren ?

Nedavna analyza k 1.1. 2017 z udaji Global
Nuclear Database publikovana dne 28.1 v asopise
Economist piehledné uvadi prehled jadernych
elektraren ve svété provozovanych (modie) a
budovanych JE, v rozliSeni na JE budovanych
podle Casového planu (Zluté) a JE budovanych se
zpozdénim (hnéd¢€). Zpozdéni se pohybuji od
kratkodobych po mnohaleté, vystavba nékterych JE
se dokonce v roce 2017 jiZ zastavila.

Z uvedeného srovnani vystupuji dva novi
spolehlivi mezinarodni dodavatelé — firmy z
Jizni Koreje (vystavba v SAE Abu Zabi) a ¢inské
firmy (vystavba v Pakistanu).

Jihokorejska Korea Electric Power (KEPCO)
stavi 4 bloky v SAE a prvni reaktor v Barakah
in Abu Zabi je pripraven ke spusténi podle
c¢asového planu (nyni ho ¢ekaji mistni a
zahrani¢ni regulatori) a podle rozpoctu cca USD
5 mld. Naopak zpoZdéna vystavba
konkurencnich firem je prodrazila 2-3 krat.

é jadernych

Particle decelerator
Nuclear reactors, selected countries, Jan 2017
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Sources : https://www.economist.com/news/business/21715685-new-crop-developers-challenging-industry-leaders-how-build-nuclear-power-plant

http://www.world-nuclear.org/information-library/country-profiles/countries-o-s/south-korea.aspx
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OECD/NEA a International Energy Agency publikuje LCOE (levelized cost of electricity
generation prepoctené naklady nakladovosti) pro 181 ruznych zdroju elektriny véetné
jadernych a obnovitelnych. LCOE diskontuje jak naklady investicni tak provozni.

“Projected Costs of Generating Electricity” (2015 Edition) ve 22 zemich

Figure ES.1: LCOE ranges for baseload technologies (at each discount rata)
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OECD/NEA a International Energy Agency publikuje LCOE (levelized cost of electricity
generation prepoctené naklady nakladovosti) pro 181 rdznych zdroju elektriny

/ N/ .

vCetné jadernych a obnovitelnych. LCOE odrazi jak naklady investicni tak provozni.

“Projected Costs of Generating Electricity” (2015 Edition) ve 22 zemich

Figura ES.2: LCOE ranges for solar PV and wind technologies (st each discount rate)
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/Zaverecna vychodiska : LCOE a overnight costs
(jadrové investicni naklady) na okrajich intervalu

Overnight costs

* Rozpéti ,Overnight costs” bez nakladl financovani je pro jaderné elektrarny v zemich
OECD Siroké, od nejnizsi hodnoty USD 2 021/kWe v Koreji k nejvyssi hodnoté USD 6
215/kWe v Madarsku.

LCOE

* pfi 3% diskontni mife od USD 29/MWh v Koreji do USD 64/MWh ve Velké Britanii,
* pri 7% diskontni mife od USD 40/MWh (Korea) do USD 101/MWh (Velka Britanie) a
e pri 10% diskontni mife od USD 51/MWh (Korea) do USD 136/MWh (Velka Britanie)

Je zfejmé, ze financovani JE na spodnim okraji intervalu je snazsi a pro
investory a banky prijatelnéjsi nez na hornim konci intervalu.

Zdroj: page 48 https://www.oecd-nea.org/ndd/egc/2015/, zestruénéné definice jsou uvedeny v pfiloze
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Priloha: Zestrucnéne definice dle “Projected Costs of Generating Electricity” (2015
Ed|t|on) Zkaprtola, kde |Ze nalézt L’Jplné def|n|ce Zdroj: https://www.oecd-nea.org/ndd/egc/2015/

The levelised cost of electricity The LCOE is a useful tool for comparing the unit costs of different technologies over their operating life. These
costs are discounted to the commercial operation of an electricity generator. The LCOE methodology reflects generic technology risks, not
specific project risks in specific markets. Given that such risks exist, there is a gap between the LCOE and the financial costs for owner-
operators in real electricity markets facing specific uncertainties. For the same reason, LCOE is closer to the real cost of investment in electricity
production in regulated monopoly electricity markets with regulated prices rather than to the real costs of generators in competitive markets
with variable prices. LCOE = PMWh = 3[(Capitalt + O&Mt + Fuelt + Carbont + Dt) * (1+r)t] /5 MWh (1+r)* where this constant, PMWh, is defined as the
levelised cost of electricity (LCOE) = The constant lifetime remuneration to the supplier for electricity; and where the different variables indicate: MWh =
The amount of electricity produced in MWh, assumed constant; (1+r)*= The discount factor for year t (reflecting payments to capital); Capitalt
= Total capital construction costs in year t; O&Mt = Operation and maintenance costs in year t; Fuelt = Fuel costs in year t; Carbont = Carbon
costs in year t; Dt = Decommissioning and waste management costs in year t.

Overnight costs Overnight construction costs include: i) direct construction costs plus pre-construction costs, such as site licensing, including
the environmental testing; ii) the indirect costs such as engineering and administrative costs that cannot be associated with a specific direct
construction cost category, as well as capitalised indirect costs; iii) owners’ costs include expenses incurred by the owner(s) associated with the
plant and plant site, but excluding off-site, “beyond the busbar”, transmission costs; and iv) contingency to account for changes in overnight
cost during construction, for example 15%.

Construction cost profiles Allocation of costs during construction followed country indications. It is linear in cases where no precise indications
were provided. In the absence of national indications for the length of construction periods, the following default consensus assumptions are
used: Non-hydro renewables: 1 year Natural gas-fired power plants: 2 years Coal-fired power plants: 4 years Nuclear power plants: 7 years
Investment costs Investment costs include overnight cost with contingency and financing costs (e.g. interest during construction), referred to in
Equation LCOE as total capital construction costs, or “capitalt”. On the other hand, “capital costs” in Chapter 4 include refurbishment and
decommissioning costs.

Treatment of fixed operations and maintenance costs Fixed O&M costs were added to each year in the cash flow model.
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