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90 )} s Getting started with renewables

1998
1st Red-Green Alliance
1991 Federal National

ad WG‘ Government

100,000 Solar
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UN Kyoto Protocol
signed, limiting CO,

emissions across
member states




720000

(
\

& EEGIS

LUk

Renewable
Energy Act

—

————

spp o=t

2000

Coalition reaches agreement
with nuclear plant owners to
phase out Germany's nuclear
plants by roughly 2022
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NEW RULES FOR R NEVW WORLD

2005
Germany’s Network
Agency starts

—_ overseeing power grid
and gas market, partly
to settle dispute about
grid fees related to
reniewable power
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Its emissions

trading system

2007

Energy & Clisnate

efficiency and
renewables

The EU launches

Kyoto protocoll
enters into force

Germany’s Integrated

Program defines new
targets, policies and
support schemes for
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2009

EEG amended for lirst
time without Soclal
Democrats’ or Green's
Input. New law focuses

on what Merkel's coalition
understands as “market
instruments”
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Zavislost na importu energetickych zdroju

Welche Region ist wie abhangig von Energieimporten?
in Milliarden Tonnen Olaquivalent

Russland
Europa

Nordamerika m China
’—-—'—-_'___' Nahost I .

Indien
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asiatisch-pazifischer Raum

- E N

Zentral- und Siidamerika Afrika

Kohle
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2010

Nettoeinfuhrl dnder
-1 MNettoausfuhrlander Quelle: BP

Geopolitické zmeény, ,boj“ o zdroje, snizovani EROEI - tezba

nekonvencnich nalezist (shale gas, tar sand oll, arctic oil)




Energiewende — energeticka revoluce

Cile:

1 Snizeni zavislosti na dovozu paliv (ropa, plyn, uran)
 Vystup z jaderné energetiky (rizika, odpady)
 Snizeni emisi CO2

Reseni: Uspory + OZE (jediné v Evropé dostupné zdroje)

Dusledky:

4 Fluktuujici, na prirodnich podminkach zavislé zdroje

1 Decentralizace / Dalkoveé prenosy

d ,,Docasna‘“ potreba flexibilnich konvenénich zdroju

Q Akumulace, Rizeni spotieby (Demand-side-
management)

A Elektrifikace/Plynofikace sektoru teplo a transport

1 Evropska integrace



A look on Gemmany: Nuclear-phase-out
was not a (very) surprising policy

Oko-Institut e V.
Institut fir angewandte Okologie
Institute for Applied Ecology

180

160

140

120

1aa
=

&0

G0

40

Historical data Projection
Muclear 1‘
phﬁsj"f"'t __— Muclear plants
EEDE Hie 7 lifetirme & xtension
| 2010
I‘\-
T T
\I
——— Muclear
phase-out
schedule
2011
o
‘\
L1
‘L
2015 2020 2025 2030 2035

E Cbrigheim

H Stade

O Biblis A&
mMNeckarwestheaim 1
mEibliz B

O Brunshitte|
Olszar 1

B Unterweser
OFhilippsburg 1

O Grafenrheinfeld

E Krimmel
OGundremmingen B
O Fhilippsburg 2

O Grohnde

B Gundremmingen C
OBrokdorf

Olzar 2

O Emsland

B Meckarwestheim 2

Odstup Némecka od jadra je dlouhodobé planovany proces

(od 2001)




Final energy supply and demand in Germany 2005-2050, scenario

Sourcer DLE Lead Study, scenario A

12,000 Finalenergy in petajoules per year

Energy consumption

I Transpart
I Industry
I Commercial
I Households

6,000

Renewables

Solar
I Geothermal, ambient heat
I Biomass and waste
I Wind power
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2005 2010 2015 2020 2025 2030 2040 2050

Uspory jako vyznamny zdroj energie
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Costs in € kWh in 2050

Velky potencial levné elektriny z OZE v Némecku - zejména vitr




Vykupni cena /cena elektfriny [€/kWh]

Vykupni cena elektfiny z malych FVE na stfechach

vykon do 30 kWp (r. 2013 do 5 kWp)

0.8 Ceska republika €/kWh
== Némecko €/kWh
== elektiina pro domacnosti (D02d) €/KWh
0,6
0,4
0,2
0 I I [ I I [ I I I I I
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Politické rozhodnuti - Systematicka podpora:

rozjezd seriové vyroby a dalsich vyvoje




| Rotor diametre (m) -
| Rating (kw) T 250m
20 000 kw
Future

wind turbines

::55) & 8 &‘-} mﬁmﬁ Future Future

Zvysovani koef. rocniho vyuziti (0,25-0,4), vyuzivani

slabsiho vétru




Levelised Cost of Energy (LCoE)
(€/MWh, 2012)

228

CCGT Coal MNuclear Hydro Wind BiomassSolarPV Wind  Solar
onshore offshore CSP

Zdroj: EDPD, wind onshore, 25% load factor

Energias de Portugal: Vétrna elektrina je nejlevngjsi




Different development phases of renewables Oko-Institut e V.
require different policy/regulatory approaches :x%‘?;g:m;mﬁ::'mh
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Nutnost akumulace elektfiny az od r.2030. (50% OZE)




Targets for remm_ -

Yearly growth of RES
accroding to new rules:

=PV :25GW .
) Onshore wind  6-9 ct/kWWh
*Onshore wind : 2,5 GW PV 913 chkWh
= Offshore wind: 6,5 GW by Offshore wind 19 ctk\Wh
2020 Biomass 6/24 ctkWh
= Biomass : 100 MW, wind and
15 GW by 2030.

« Switching from feed in tariffs” to ,contract for difference” scheme

Renewable surcharge decreased in 2014 for the first time from 6,2 cents/kvvh
Agg:_n_l_'_@C to 6,1 cents/kWwh

ENERGOETIIIL DN 1/
Energiewende 2.0 — Od vykupnich cen k ,market integration”

(aukce, CfD.)



90:3.? " PV ® Wind (Offshore)
= Wind (Onshore) = Geothermie

80000 m Biomasse m Wasserkraft

® Mittel- und Spitzenlast
| | I

70000

Kolem 2020 prestava byt prostor pro baseload zdroje, nutné
flexibilni a zalozni zdroje, postupné prechod k akumulaci



Long-term energy policy of Gemany Oko-Institut e V.

. . . Institut fir re Okelogi
Implications for price structures B B o
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Trend: Fluktuujici(nizka) cena silové elektfiny + kapacitni slozka



Instalovany vykon a produkce do 2050

300 700
% 250 g oy
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Potreba ¢ £ 200
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. 2020 2030 2040 2050
o . -—| — — Direktimport EE 2,7 40,7 91,5 1233
‘ 2010 2020 2030 2040 2050 PV 36,1 54,6 65,8 72,0
= Turbinen PSW 5,7 8,2 8,2 8,2 8,2 -
s Geothermie 0,0 03 1,0 2,3 5,3 W—Wind 964 163,3 20 245,4
Photovoltaik 16,5 420 60,0 70,0 75,0 . \Wasser 26,9 28,0 33,0 35,4
= Biomasse 49 7,9 8,5 8,7 8,7 . KWK 1345 146,3 135,5 138,7
s Wind offshore 0,0 9,0 238 335 37,0 —— 0,0 0,0 0,0 0,0
Wwind h
= Wind onshore 27,2 32,9 35,9 38,0 39,0 1Gas 1445 153,5 30,1 6,4
mmm Laufwasser 5.3 5,1 52 852 5,2 -
s KWK konventionell 18,6 20,8 214 16,3 1,7 — Steinkohle 62,8 219 201 13,7
O] 43 0,5 0,3 0,2 0,0 I Braunkohle 85,7 55,8 33,5 111
Gas 13,9 27,1 42,4 41,2 37,3 I Kern 63,4 0,0 0,0 0,0
mmm Steinkohle 19,9 18,8 93 8,5 8,5 S Yool 4384 315.2 146,7 76,2
I Braunkohle 19,5 13,4 10,0 7,2 3,5 S EE 2146 48.9 718 552 6
m Kernkraft 20,3 8,1 0,0 0,0 0,0 i 14, 348, sl 52,
wmm=Summe konventionell| 96,5 88,6 834 734 61,0 Gesamtsumme 653,0 664,1 618,5 628,8
Summe EE 53,9 97,2 1344 157,7 170,2 = Stromnachfrage 607,0 607,0 607,0 607,0
Gesamtsumme 156,1 194,0 226,0 239,2 239,3

Abbildung 4-20: Entwicklung der Stromerzeugung in Deutschland inkl. Direktimport von EE

AbLidumg 17 Gesamnl Shromerzengungsiapazitaienin Deisclliiani (der angenommene Ausbaupfad der EE basiert auf dem BMU-Leitszenario 2009).

(der angenommene Ausbaupfad der EE basiert auf dem BMU-Leitszenario 2009).

Uhelné a plynové elektrarny jako zalozni zdroje

se snizujicim se rocnim vyuzitim. Import levné elektriny?

Zdroj: Deutsche Netzagentur(DENA), 2011



Vyrovnavani vyroby a spotreby elektriny

d Integrovani vSech sektoru energetiky

O DSM - Prizpusobeni spotreby aktualni vyrobé

O Evropska integrace — vyrovnavani vykyvu poptavky i nabidky

O Zalozni zdroje

0 Akumulace elektriny — baterie(Li-lon, Redox), P2G(vodik, metan)

Erwartete Kostenentwicklung stationarer Li-lonen-Systeme*
in EUR/kWh (Annahmen Stand Ende 2013)

800 -
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400 -

Plan:

Milion elektromobilll do 2020

UBS Studie Sep. 2014 Zellpreise E-Fahrzeuge

0 | I I 1
2014 2023 2033 ~2050



E Stromsektor

Stromspeaicher = Wwarmes peaichear *
P __...-*4"’ P
\ Gassektor

Gasspeicher B>

\ el

' Verkehrssektor

Kraftstoffspeicher 75

1 Power-to-Hast, 4 Power-fo-G35 7 Power-to-Liguid
flexible Kwk als Warmespaicher als Stromkrafistoff

2 Einspeichertechnologie 5 Power-fo-G3s P primarer Energiespeichear
Fowar-to-G35 als Stromkraftstoff

S sekundarer Energiaspeicher

3 Power-to-Gas als 6 Elektromobilitat
Stromspeaicher

Integrace vSech sektoru energetiky - vyuzivani vSech

akumulacnich schopnosti (média: elektfina, synteticky metan)



Roll-out of renewables in DE is a stable trend: b'ko-lnsl'ilut eV

Economic participation is a key (policy) issue ont bt i gyl Utenloghe

Farmers 11%

Others 1%

Industry
14%

Individuals
25%
Total Capacity

Fonds / Banks 72,900 MW
13% {2012)

Dther utilities
T %

Major four utilities Froject developers
5% 14%

Decentralizace a demokratizace energetiky, deprivatizace

elektrickych siti, duraz na lokalni ekonomiku/narodni ekonomiku
(ucpavani der)




Diouhodobé reseni - vystavba PS
Plan rozvole prenosovych siti v Nemecku

Optimalizace existujicich linek
« Vystavba novych AC linek v existujicich
koridorech: 3400 km
« ZvySeni prenosové kapacity existujicich
| AC linek: 1000 km
o Konverze na DC linky: 300 km
. Nové linky
?:?:‘-‘« * Vystavba v novych trasach: 1700 km

* 4 DC koridory s prenosovou kapacitou: 12

GW a délkou: 2,100 km
Odhadované investice: 21 miliard €

et

Nove linky budou soucasti budouciho celoevropskeho systému




3. Unplanned power flows resulting from —thertz
changes of generation (renewable, nuclear)

Proposals by 50Hertz from May 2012 to deal with unplanned flows

Redispatch
("virtual PST")

= reduces SoS-relevant
flows

= ensuring efficiency
and cost
effectiveness =
challenge

short-term

Phase shifters
(physical PST)

>

= reduces SoS-relevant
flows

= investment required

middle-term

Grid expansion

= ensures SoS in entire
system

= enables integrated
European market

long-term

Phase-shifters jsou jen prvnim krokem v rozvoji evropskych siti




CENSORED EU COMMISSION NUMBERS ON >130 BILLION EUROS OF ELECTRICITY
SUBSIDIES FOR EU27 COUNTRIES IN 2011

120 M Fossil Fuels 26 bln euros

M Indirect social & health costs for EU health system 40 bin euros
M Nuclear 35 bin euros

B Renewables 30 bin euros

billion .

" €26 /7

Why did Commissioner Oettinger delete the EU
Commission’s own numbers showing that fossil
fuels and nuclear electricity receive far more subsi-
dies than renewable electricity generation?

60 =
Tl

At a time when the coal and gas industries are
trying to stop support for renewables, it is a very

€30 €3 5 @ good question.

30

It needs an answer.

Renewables Fossil Fuels & Nuclear

Source: http://www.sueddeutsche.de/wirtschaft/foerderung-der-energiebranche-oettinger-schoent-subventionsbericht-1.1793957 CANEUROPE .org

Neviditelna ruka trhu?




Electricity generation, demand & exports

in Germany over the last decade
700

gtherg*

i Natl.{ !'ra_l gas

Hard coal

Pokles vyroby z |
, havrat” k uhli (nizka cena uhli a povolenek — zvySeny export)




Treibhausgas-Emissionen in Deutschland seit 1990 nach Gasen
sowie Ziele fiir 2008-2012 (Kyoto-Protokoll), 2020 und 2050 (Bundesregierung)
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Vitézové a porazeni — ,boj" o odstaveni uhelnych elektraren

Umweltbundesamt 2014




Electricity price trends in Germany and EU Oko-Institut e V.
Industrial prices at 2013 levels natd Hir wupricmie E:f“"

Fomania
Bulgaria
Slovenia

[taly
Fortugal
Spain
LI
Lithuania
Latvia
Estonia
Morway
Finland

|

Band If; 70000 MYWh < Consurnption < 150 000 MWWh

Excluding %AT (value added tax)

Sweden
Denmark
Hungary
Slovakia
Czech Republic
FPaoland
Austria
France
Metherlands
Belgium
Germany

—
o
=

12.0

=
k2
[
=
[
[ay}
=

Hﬂﬁﬁﬁﬂiﬂ

0.

Ré‘ﬁinder::

ct/kWh

additional

Cena elektriny pro prumysl z velké ¢asti osvobozena od
poplatkl na OZE, vSe ,tahnou“ domacnosti, ale presto naklady

na elektfinu tvofi prumérné jen 2,5% vydaju domacnosti



Production of largest industrial sectors (2010=100, sa)
130
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Sowrces Federal Statistical Ofice, o

do business expectations of the largest ndustnal sectors (2005=100)

130

08 09 10 1 12 13 14
— ALROMODIE YOUSYY Chemical incustry
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These two charts show (right) how large industry responded quite negatively to Chancellor Merkel’s nuclear phaseout
in the spring of 2011, when expectations for business plummeted. But by the end of 2012, it had become clear that
the effect of the Energiewende on these businesses was primarily lower power prices, not power outages. And on the
left, we see that business actually remained stable as these expectations fluctuated.

Deutsche Bank

http://mww.renewablesinternational.net/german-deindustrialization-how-is-that-going/150/537/80081/

Prumysl z Némecka neodchazi



Zaver

O Skute€na revoluce — tedy nelze ¢ekat upiné hladky prubéh
(pretoky, uhli, kolaps trhu s elektfinou)

O Od stability k flexibilité — reSeni technickych i legislativhich zmén
»za pochodu® (kapacitni platby, site) — trvaly proces zmeén

O Vyznamna role statu/politikl - vitézové a porazeni, lobisticky tlak
velkych energetik, nutna podpora verejnosti

0 Decentralizace — lokalni/regionalni odolnost (resilience)
,2ucpavani der*

O Technologicka a strategicka vyhoda

Rlzné podminky i zajem v evropskych zemich - vicerychlostni
Evropa na principu regionalni dobrovolné spoluprace

A to neni vS§echno:
0 Rohstoffwende — bezodpadovy surovinovy cyklus

A co na to Cesko?
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Mytus: Navrat k ,,volnému* trhu

Externi naklady €eské uhelné elektroenergetiky 65 mld.K¢€ ro¢né

Dotace tézarim — dostavaji uhli prakticky zadarmo (za 1,5% trzni ceny)

Problémy jaderné energetiky (naklady, nepruznost, ukladani odpadu,
nedostatecné pojisténé riziko havarie)

Trik s do¢asnou podporou primotopu pro zduvodnéni Temelina

Opakované ,straseni“ nedostatkem elektriny.

Rozumna politicka rozhodnuti mohou naopak podstatné urychlit

zavadeéni novych technologii i rozvoj

modernich odvétvi ekonomiky.

Soucasny jaderné-fosilni

systém ,dotujeme” vice nez
OZE

Vyie externich nakladd wroby elektrické energie v Ké/kWh

pro vwhrané energetické zdroje v roce 2003

Hodonin

Poterady

DEtmarovice

0.0 0.2 0.4 0g 0.8 1,0

|lbuduvya materidly B zemédlska produkee Bnemocnost B drrinost O znéna kiimatu)

Zdroj: Centrurm pro otazky Zivotniho prostfedi UK

Celkové environmentalni Skody z elektroenergetiky cca 65 mld Ké/rok.




ASEK 2014

6 000 -
Slozeni pIlnych nakladi na vyrobu 1 MWh
5000 -
4 000
=
S
= 000
G
X
2 000
1 000 -
0 T T T T T T T
VTE PVE JE (Gen Ill) VTE Uhli CCGT CCGTCCS UhlicCs
(onshore) (Offshore)
Investi¢ni naklady Palivové naklady (Upstream)
1 Palivové naklady (Downstream) & Naklady na CO2
# Proménné naklady o Stalé naklady
# Decommissioning 0O Akumulace

Externality, pojisténi JE, predikce nakladu OZE do budoucna,

vykupni cena JE vCetne indexace,...




ASEK 2014

Pres verbalni podporu uspor a decentralizace koncepce MPO

pokracuje ve starych kolejich:

1. Tlak na podporu a stavbu novych jadernych zdrojt

2. Podcenovani potencialu OZE do budoucna i uspornych opatreni

3. Branéni rozumnému rozvoji OZE (novela POZE — usnadnéni aspon
domovnich instalacich pro viastni spotrebu? Kdy net-metering?).

4. Ignorovani vyvoje v Nemecku. Nekompatibilita ,,jaderné“

elektroenergetiky s fluktuujicimi OZE. Pujdeme vlastni cestou?

Ve vyvoji evropske i svetove energetiky prilis mnoho
neznamych. Cesko do roku 2035 nepotrebuje nové velké zdroje,

proto o stavbé novych jadernych bloku rozhodnéme az po vyuziti
vsech dalsich moznosti, dle vyvoje v Evrope a az to bude
opravdu nutne. Na rozhodnuti je nejmene 5 let Cas.




Evropska energeticka unie 2050 ?

T , L . . Renewable Energy Sources (RES)
Maximalni osobni/regionalni sobéstacnost development by 2050:

Vyuzivani evropského potencialu OZE

Rozvoj DSM a akumulace.

R W N N

Uran a uhli ,,az naposled®.

Dekuji za pozornost.

Ing. Milan Simonik

Vedouci energetické sekce Strany zelenych
Tel. 725 628 034

milan.simonik@zeleni.cz

http://energetika.zeleni.cz
http://www.facebook.com/zeleni.energetika

B Wzve energy [ Wind energy +— Electricity Highways 2050
in Bicenergy i Solar energy

* Strana zelenych

www.zeleni.cz



http://energetika.zeleni.cz/
http://energetika.zeleni.cz/

Global

In 2013, Spain generated more power from wind than from any other
source, oulpacing nuclear for the first time. It is also the first time that
wind has become the largest electricity generating source over an entire

year in any country.

Spain has thus joined the list of nuclear countries that produce more
electricity from new renewables—excluding large hydro-power—than
Jfrom nuclear power that includes Brazil, China, Germany, India and
Japan.

Mycle Schneider Consulting Prague, Czech Republic, 30 October 2014



Give Installed Nuclear, Wind and Solar Capacity in China 2000-2013

100 :
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Mycle Schneider Consulting Prague, Czech Republic, 30 October 2014



TWh/ — : ;
160 Y Annual Electricity Production by Nuclear, Wind and Solar PV
o in China 2000-2013
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aource: BF 2014

Mycle Schneider Consulting Prague, Czech Republic, 30 October 2014



Markets at Solar Photovoltaics Grid Parity... More to Come
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# LCOE ($/KWh) @ Average Cost of Electricity (5/KWh) -

Source: DB, BLS, Ontario Energy Board, Mexican Minkstry of Encegy, Chile Energy Group, Argentinean Sacretary of Enorgy, NASA, Tepco, Chinese Economic Obcerver, Befing infemational, ingian Central Reguiatory
Commission, Ausiralia Power and Gas, Saudl Blectrc Company, Sksom, EuroSat

aoiireg: Deiitsche Bank, « 2014 Outlook — Let the Second Gold Rush Begin », 6 January 2014

Mycle Schneider Consulting Prague, Czech Republic, 30 October 2014



