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ProC Energiewende?

* Laboratof energetické tranzice.

* Technologicky a ideologicky leadership Némecka.

* Némecko jako ekonomicka a politicka velmoc EU.

* Nejvétsi energeticky sektor v EU.

* Energiewende ovliviiuje zbytek CEE regionu 1 EU jako celek.
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Cile Energiewende

I 2016 2017 2020 2030 2040 2050
Greenhouse gas emissions
minimum -40 e GHG:
Greenhouse gas emissions (compared to 1990) -27.3% -27.5% % min -55 % min -70 % neutral
> -80 to 95 %
Increase in share of renewable energy in final energy consumption
Share in gross final energy consumption 14.8% 15.9% 18% 30 % 45% 60%
. min 50 % (2025: | min 65 % (2035: .
31.6 % 36 % min 35 % min 80 %
Share in gross power consumption ’ 0 ’ 40-45 %) 55-60 %)
Share in heat consumption 13.5% 13.4% 14 %
10 % (EU
Share in transport sector 2 s goal)
Reduction of energy consumption and increase in energy efficiency
Primary energy consumption (compared to 2008) 6.5% 5.5% -20 % -50 %
Lda par 1% per year
year (2008- | (;0';_2; 7} 2.1 % per year (2008-2050)

Final energy productivity 2016)
Gross electricity consumption (compared to 2008) -3.6 % -3.3% -10 % -25%
Primary energy demand buildings (compared to 2008) 185'% *18.3% Hound 50 %
Heat demand buildings (compared to 2008) -6.3 % -6.9 % -20%
Final energy consumption transport (compared to 2005) 4.2 % 6.5 % -10 % -40 %

[ |
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Koreny Energiewende

Prvni pilif — jaderny phase-out

* Dlouha a uspésna tradice jaderného primyslu v Némecku

—v 1970s 17 00OMW.

* Némecké protijaderné hnuti — Ausserparlamentarishe
Oppostition v 1960s (levicovi studenti), environmentalni
hnuti, lokaln{ opozice.

e Three Mile Island v 1979, Cernobyl v 1986.

* 1998 Zeleni ve federalni vlade (s SPD) — plan Némecka
(2002) postupné se stahnout z jadra.

*V 2010 zména Jaderného energetického aktu —
prodlouzeni zivotnosti elektrarne, limity na jadernou
elektfinu zvyseny.

* 2011 Fukushima — phase-out do 2022.
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Koreny Energiewende

Druhy pilif: klimaticka a environmentalni agenda
* V 1970s protijaderny sentiment, environmentalni uvédomeélost, ropna
krize, to vse zvysuje poptavku po RES.

* 1974 prvni RES podpurny program — PV parky. Posileno v 1977 —
uhrada 25 % nakladu.

* 1990 — Act on the Supply of Electricity from RES into the Grid
(Stromeinspeisungsgesetz, StrEG).

* 2005 — Velka koalice A. Merkel (CDU/CSU + SPD) — ambiciozni
klimatické plany, zahrnuji 1 OZE a energetickou efektivitu.

* 2010 — Energy Concept for an Environmentally Sound, Reliable and
Affordable Energy Supply ->Energiewende.
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Zakladni energeticke ukazatele, 1990 - 2019
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Hruba produkce elektriny, 1990 — 2019, v
TWh

Power generation in terawatt hours (TWh)

700.(
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|
* Without power generation from pumped storage. @ BYSA4.0
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Podil energetickych zdroju na hrubé produkci

elektriny 2019

Mineral oil

Others*
5.2 20.4
.9%) (3.4%)
Natural gas
91.3
(15.1%)
Nuclear
75.2
(12.4%) Renewables
242.6
(40.1%)
Hard coal

56.9
(9.4%)

Lignite
114.0
(18.8%)

*Without power generation from pumped storage

Power production in terawatt-hours (TWh)

d onshore 101.8 (16.8%)

Wind offshore 24.6 (4.1%)

Hydro power

18.8 (3.1%)

Biomass 44.8 (7.4%)

Solar 46.7 (7.7%)

Others o0 (1 0%

Note: Government renewables targets are in relation to total power consumption (569 TWh in 2019), not production.

Renewables share in gross German power consumption 2019 (without pumped storage): 42.6%.

() BYSA4.0

CENTER FOR ==
ENERGY STUDIES mmm



Primarni spotreba energie, 1990-2019
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Vlyvoz elektriny, 1990 - 2019

Power export balance .
Power in terawatt-hours (TWh)

—e—Gross power generation

—e—Gross power consumption
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Hlavni vyzvy
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1) Naklady EW

* Obtizné zmeéfit. Stovky miliard euro do 2030.
* Naklady Atomausstiegu.
* RES poplatky..
* Investice do siti a jejich managementu.
* Politiky v teple a doprave.
Vs.
* Benefity a usetrené naklady BAU scénare, mensi import
energii, mensi platby za uhlik.
* Velkoobchodni ceny elektfiny mezi nejnizsimi v EU.
* Domacnostt jedny z nejvyssich cen.
* Naklady nerovhomérné rozdcleny mezt domacnosti a
pramysl, prvni nese disproporcni zatez. CENTER FOR -
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EEG poplatky v ¢/kWh
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Source: Federal Ministry for Economic Affairs and Energy



Ceny elektriny — domacnosti (€ centy/kWh)

Change (%) Change (%)
Households 2018117 2018/08

DK 3.2
DE 29.9
BE 28.4

IE 24.5

ES 24.3

PT 227

IT 211

EU 20.8

CY 20.4

AT 19.9
GB 19.6

SE 19.4
NO 18.3

FR 17.7

NL 171

LU 16.8
GR 16.6

Fl 16.6

Sl 16.3

CZ 15.8

LV 15.2

SK 15.1

PL 14.0

EE 13.8
RO 13.3

HR 13.2

MT 13.0

HU 1.2

LT 11.0

BG 9.9

0 2 4 ] 8 10 12 14 16 19 20 22 24 26 28 30 32
euro cents/kWh




Ceny elektriny — pramysl (€ centy/kWh)

Change (%)
201817
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GB
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PT
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174
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2) Jaderny phase-out

* 81% of Neémcet podporuje phase-out (2015 priazkum).

* Naklady odstaveni jadra (38 mld. euro vyclenéno na tuto
agendy, nemusi to byt dost) — financni stabilita producentt
oslabena.

* Jaderny odpad.

* Operatori  (E.ON, RWE, EnBW, Vattenfall) pozaduji
kompenzace — vice nez 30 pravnich sport a tstavnich stiznosti.
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3) Budoucnost uhli

*V 2018, 22.5% elektfiny z hnédého uhli, 12,8% z cerného uhli.
Posledni cernouhelny ddl zavien v 2018, Némecko nejvetsi
producent hnédého uhli na svéte.

* Uhelna komise — cestovni mapa (1/2020) pro uzavieni
hnédouhelnych elektraren a vyfeSeni kompenzaci. (cca 4,36
mld. euro + az 5 mld euro socialnich benefitd do 2030). Aukce
na uzavieni cernouhelnych elektraren do 2026, potom

vynucené uzavirky. Zakaz na nové elektrarny s vyjimkou
elektrarny Datteln Uniper).

e Z4dné uhli po 2038.
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CO, equivalents in million tonnes

Trendy v oblasti GHG, 1990 - 2019
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1) 2020 and 2030 targets as stated in the Climate Action Law.
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4) Kapacita site
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Stavba sité
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Schematical overview

Source: Amprion.
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Legend
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5) Doprava
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6) Restrukturalizace produkce elektriny

* Narocny rozvoj OZE na ukor tradicnich zdroja.

* Jsou zapotiebi nové technologie k uskladnovani elektfiny,
feseni fluktuace OZE, jejich zalohovani, integrovani do
systemu.

* Objevuyi se nové spolecnosti, staré jsou ohrozeny.

* Vyviji se a je poptavka po nove regulaci, .obchc.)dmch
mechanismech, financnich mechanismech pro investice.
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/droje

* BMW1 (2015): Making a success of the energy transition.
* Clean Energy Wire

e Cernoch et.al.(2017): Energiewende and the Energy Security of the
Czech Republic and Poland

* IEA (2019): World Energy Investment 2019
* AleaSoft (2019): European electricity markets panorama: Germany

* Clean Energy Wire (2019): Germany’s energy consumption and
power mix in charts
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Impact of EW on the region - example of the
Czech Republic
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Trading with electricity — price convergence

* Size of the German and Czech electricity market — 631 TWh
and 86TWh (average for 2011-2015).

Wholesale price of electricity

40

T N\

20

—Germany

15 The Czech Republic

10
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Market signals — decreasing price of power

* RES subsidies drive the wholesale price of electricity down
(retail price up).
* Price accepted by the neighbouring countries.

=@mEPEX Germany essEPEX France Nord Pool Nordics  esssMIBEL Spain

2011 2012 2013 2014 2015 2016 2017 2018 CENTER FOR B
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Market signals — volatile prices

* Electricity production in Germany in week 19 2019 (wind + solar)

@ Stacked QO Import Balance O Hydro Power OBiomass QUranium O Brown Coal QHard Coal QOQil Gas (O Others

O Expanded O Pumped Storage Seasonal Storage Wind Solar
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Impact on Czech producers

e Producers face reduced revenues. (EBITDA of CEZ decreased
from €3,5 bn. in 2009 to €25 bn. in 2015, EW one of the

reasons).

* Low variable cost generation portfolio (nuclear, hydro) — still
profitable company.

*88% of electricity generated from low-merit or mid-merit

sources (coal 50%, nuclear 30%, hydro 5,5%).

* What should be the investment strategy in this scenario?
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Impact on Czech consumers

* Impacted by the import of cheaper electricity
Historical Prices of CZ Base CALs (Delivery periods)
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Impact on government

* Nuclear energy as a baseload source of energy questioned.
(price, construction time, volatility).

* Nuclear is planned to replace decommissioning of 14 GW (out

ot 24 GW total) of capacities in 2030.

SEPU 2015 — target structure of gross electricity production (2014
situation in brackets)

Nuclear-fueled 46-58% (29%0)
Renewables and waste 18-25% (13%0)
Natural gas 5-15% (9%)
Hard and brown coal 11-21% (55%)
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Operational flexibility of sources

Minimum power | Ramp rate (% of :
Hot start-up time

Technology (% of rated rated power per

power) minute) ()
Nuclear 50% 2% 24
Coal 30% 6% 3
Natural gas - 30% 8%0 2
CCGT
Natural gas - 20% 20% 0.16
OCGT
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