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Energy Policy (EU level)

=» Energy and Climate goals for 2020: 20/20/20

=» Energy and Climate goals for 2030: 40/27/27 (European
Council 2014)

=» Energy union (2015): i) GHG, ii) EE; iii) IEM; iv) SoS; v) R&D.

=» COP21: nationally determined contributions; well below 2
degrees

=» Clean Energy for all Europeans (November 2016) — governance
(NECP); RES; EE; market design etc. => new targets for 2030
(40/32/32,5).



Energy Policy (EU level)

=» National Climate and Energy Plans => change of paradigm
compare to 2020 targets (European x national).

=» Long term low emission strategy: EU (Clear Planet for All) =>
national LTS.

=» ,Net zero carbon by 2050“ pledge (European Council).

=» European Green Deal => increase of ambition of 40% => 50-
55%.

=» Preparation of ,,zero carbon” legislation.



Increased renewable energy leads to
lower primary energy production

Reduced energy consumption leads to lower
need for renewables to meet the renewable target

Greenhouse gas target

Al least 40 % greenhouse domestic reduction {com

Land use, land use ' Emission trading
change and forestry Effort sharing sectors

Increased use of biomass reduces greenhouse gas emissions and
contributes to achievement of renewable energy target but can

induce challenges to conserve sinks in the land use, land use

change and forestry sectar

LULLUCE sectors EU ETS
Equal or less than zera ESR -43 % compared to 2005 Source: Trends and
emissions for the periods -30 % compared to ) projections in Europe 2019
(European Environmental
Agency)




EU progress towards 2020 and 2020 targets on climate and energy
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Greenhouse gas emission trends, projections and targets in the EU

Million tonnes of CO, equivalent (Mt CO g)

1990-2017: 2017-2030: 2030-2050:
6000, -46 Mt CO e./year .81 Mt CO,eyear -114 to -157 Mt CO e.fyear
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® Target: -20%
-21,7 %
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== Historical greenhouse gas emissions Projections with existing measures (WERM)
Linear path to target Projections with additional measures (WaAM)

Source: Trends and projections in Europe 2019 (European Environmental Agency)




Primary and final energy consumption in the EU, 2005-2017, 2020 and 2030 targets and 2050
scenario ranges for reaching carbon neutrality under the long-term vision

Mtoe Primary energy consumption
2000
2005-2017: 13 Mtoe per year 2017-2030: -22 Mtos per year 2030-2050: -4 Mroe to -14 Mtoe per year
1800
2020 target
1600 1 483 Mtoe
2030 target
1273 Mtoe

Feduction ranges in 2050
1400 — T lang-term vision climate
neutral scenarios

1200 — e L 1 086 Mtoe R o o
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400 -

Final energy consumption

200 4 2005-2017: -6 Mtoe per year 2017-2030: -13 Mroe per year 2030-2050: -14 Mtoe to -16 Mtoe per year
Source: Trends
0 T T T T I T T I : and projections
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 in Europe 2019
(European
Primary energy consumption (PEC) Linear trajectory for primary energy consumption: 2005-2020 target Environmental

e Final energy consumption (FEC) - = = - Linear trajectory for final energy cansumption: 2005-2020 target Agency)




Comparisons of current shares and targets (renewable energy sources)
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Breakdown of TPES in IEA member countries, 2018
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Sankey chart (flow chart) of CZ
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Energy mix (primary energy sources)

Year 2010 Year 2017

1875160T]

M Coal M@ Oil and oil products @ Coal | Oil and oil products
E Natural gas E Renewable energy sources H Natural gas B Renewable energy sources
W Waste (non RES) O Nuclear energy W Waste (non RES) O Nuclear energy

O Electricity and heat O Electricity and heat




Primary energy sources ,corridors” (2040)

Nuclear energy Solid fuels Gasses Liquid fuels Renewable sources
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Gross electricity production by main fuels

Year 2010 Year 2017

308 856 TJ 312877 Tl

85793 GWh 86 910 GWh

0,03% 0,11%

1,59%
2,86%

0,09%
M Coal @ Other Gases M Coal @ Other Gases
M@ Oil and oil products @ Natural gas M@ Oil and oil products @ Natural gas
@ Renewable energy sources M Waste (nonrenewable part) @ Renewable energy sources M Waste (nonrenewable part)
O Nuclear O Nuclear

Source: Energy balance in EUROSTAT methodology for 2010-2017




Power generation mix ,,corridors” (2040)

Nuclear Coal Natural gas RES
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Source: State Energy Policy (2015)
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GHG emission in period 1990-2017
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Mt CO, eq.
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Total RES share on gross energy consumption
(contributions by main sectors)
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Expected development of energy intensity of final energy consumption
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Expected/forecasted gross electricity production/consumption
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Expected/forecasted gross heat production
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Outlook for operation of coal power plants in EU countries
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Source: The anticipated long-term balance between power/gas supply and demand in the Czech Republic
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Development of net installed capacity of existing sources over 10 MWe in the CR PS5, excluding RES.
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Source: Resource Adequacy Assessment of the Czech Power System until 2040 (MAF CZ)




Baseline scenario (2025)

Probability indicators LOLE and EENS for the Boseline Scenanio in 2025, including export and import

2025 Baseline Scenario
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Development of the LOWLE and EENS probability indicators (the blue area represents the spread of values
between the 5% percentile and the 25% percentile, the red curve represents the overage) for various requirements an
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Baseline scenario (2030)

Probability indicators LOLE and EENS for the Baseline Scenano in 2030, including export and import
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Sensitivity scenario (2025)

Probabiiity indicators LOLE and EENS for the Sensitivity Scenario | in 2025, indluding export and import
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Probability indicators LOLE and EENS for the Sensitivity Scenario | in 2030, including export and import
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Generation adequacy

ENTS0-E member states balance overview in 2040 in Scenario B

ENTSO-E member states balance overview in 2040 in Scenario A

Source: Resource Adequacy Assessment of the Czech Power System until 2040 (MAF CZ)
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Renewable case study — installed capacity according to PES
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hydro (excluding HPS) = wind solar | geothermal B accumulation (incl. HPS)

Source: The anticipated long-term balance between power/gas supply and demand in the Czech Republic
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Connection of new sources to transmission system — Renewable case study
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Gas case study - installed capacity according to PES

O e ——

20

25

15
=
o 10
5
0
2015 2020 2025 2030 2035 2040 2045 2050
= brown coal ®m hard coal natural gas | fuel oil B biomass
®m biogass m by-product gas m BDMW m other municipal waste nucelar energy
hydro (excluding HPS) = wind solar | geothermal B accumulation (ind. HPS)

Source: The anticipated long-term balance between power/gas supply and demand in the Czech Republic
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Connection of new sources to transmission system — Gas case study
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Hourly course of reactive power (Q) generated by 110 kV TS lines — 2050

2050, Concepiual case study
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Source: The anticipated long-term balance between power/gas supply and demand in the Czech Republic
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Evaluation of COz emission reduction target fulfilment
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Source: The anticipated long-term balance between power/gas supply and demand in the Czech Republic
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Estimated annual investment in 2050
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Source: The anticipated long-term balance between power/gas supply and demand in the Czech Republic

37




Annual investment in the

CO:2 emissions of the Czech Republic — 20350 Czech Republic power system — 2050
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Source: The anticipated long-term balance between power/gas supply and demand in the Czech Republic
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Low-carbon electricity generation in advanced economies by source, 2018
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IEA (z01g0). All rights reserved.

Nuclear power is the leading low-carbon source of electricity in advanced economies today.

Source: Nuclear Power in a Clean Energy System (IEA)
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Cumulative CO, emissions avoided by global nuclear power to date
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IEA (zo1g). All rights reserved.

Without nuclear power, global CO, emissions from electricity generation would have been almost
20% higher over the last half-century.

Source: Nuclear Power in a Clean Energy System (IEA)

41




Age profile of nuclear power capacity in selected countries/regions

Average age

European Union - - 35
iapan [ mm >
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crin m
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Source: IAEA (201g), Power Reactor Information System (PRIS) (database).

Most nuclear power plants in the European Union and the United States are more than 30 years old,
while plants in developing countries — notably China — are much younger.




Share of energy sources in global electricity generation
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The decline in nuclear power's share in electricity generation has entirely offset the growth in the
share of renewables since the late 1ggos.

Source: Nuclear Power in a Clean Energy System (IEA)
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TPES (Germany)

TPES by source, 1973-2018
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Source: In-depth Review of Germany (IEA)
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Impact of various risks on net present value of a 1 GW nuclear power project with

guaranteed revenues to 2040

0
- 200 . . l l

- 400

Million USD

One year projectdelay 10 USD lower price from 10% cost overrun 30 instead of 60 year
2040 lifetime

IEA (zo1g). All rights reserved

Mote: All the sensitivities are compared with a "best-case” nuclear project, which assumes an investment cost of USD 4.5 billion per
GW, a six year project construction time frame, a 6o year lifetime and a 7% cost of capital.

Economic viability of a large-scale nuclear power plant is highly sensitive to project delays, future

electricity prices, cost overruns and plant lifetime.

Source: Nuclear Power in a Clean Energy System (IEA)
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Projected LCOE and value-adjusted LCOE by technology, 2040
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Source: Nuclear Power in a Clean Energy System (IEA)
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Electricity generation by source in advanced economies in the New Policies Scenario and
Nuclear Fade Case, 2040

4 000
- Mew Policies Scenario
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IEA (2o19). All ights reserved

Natural gas contributes the biggest increase in electricity generation to compensate for less nuclear
inthe Nuclear Fade Case, with renewables — notably wind and solar PV - adding most of the rest.

Source: Nuclear Power in a Clean Energy System (IEA)
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Nuclear power production in advanced economies by scenario
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IEA (201g). All rights reserved

A large shortfall in low-carbon electricity would emerge without nuclear lifetime extensions or new
projects, calling on other low-carbon sources to fill the gap to keep to a sustainable energy path.

Source: Nuclear Power in a Clean Energy System (IEA)
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Combined wind and solar power production growth in advanced economies in the
Sustainable Development Scenario and the Nuclear Fade Case
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IEA (zo1g). All rights reserved

To achieve sustainable energy development, output from wind and solar power would need to
expand twice as fast as in the past, and three times as fast in the absence of new nuclear investment.

Source: Nuclear Power in a Clean Energy System (IEA)




Cumulative electricity sector investment in advanced economies in the Sustainable
Development Scenario and Nuclear Fade Case, 2019-40

M Fossil fuels
Sustainable Muclear
Development
Scenario M Renewables
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Trillion USD (2017)

IEA (zo1g). All rights reserved

An additional USD z trillion of investment in renewables and in networks would be required to
achieve sustainability, far exceeding the USD o0 billion reduction in nuclear investment.

Source: Nuclear Power in a Clean Energy System (IEA)
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World perspective
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population o GDP o Energy o GHG
1 population GDP Energy

2018-40
MNorth America 2.0%%
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Central and South America 520 598 Europe 16%
fraz i il European Union 1.5%
Europe 692 695 Africa 43%
European Union 513 508 South Africa 7 58
Africa 1287 2095 _
South Africa 57 71 Midele East 2

Eurasia 2.3%
Middle East 241 i

Russia 1.8%
Eurasia 234 249
Russia 145 - Asia Pacific 4.4%
RUSSE 45 138
China 4.3%
Asia Pacific 4138 4652 .
China 1 400 14232 ndia 6.4%
ndia 1353 1593 Japan 0.7%
‘apan 176 113 Southeast Asia 4.4%
Southeast Asia 654 768 World 3.4%

World 7602 9172




Global energy-related CO, emissions

Gt CO, 36 4+ New Policies Scenario
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18 Existing and under construction

power plants, factories, buildings etc.
12

Coal-fired power plants

2017 2025 2030 2035 2040

Source: World Energy Outlook (2018)
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