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» Ekonomie nebo véda?
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» Ekonomie nebo véda?
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Ekonomika je v podstaté aplikovana sociologie




» Ekonomie nebo véda?

THELIMITS TO

Dansdu M. Bpscns

Dovwis L. Mandrws
20 Anndas
Wilam & Botrams W

BEYOND

LT (T et . wis
ARmpotfor THE CLUS GF RONES Project on
Prochoamsert o Manviing

m APOTONAS ARNOCIATES POOK LR e

1972

www.tzb-info.cz — stavebnictvi - Gspory energii — technicka zafizeni budov e



» Ekonomie nebo véda?
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» Historie a perspektivy OZE
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» Historie a perspektivy OZE
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» Potencial OZE /EI\

Rocni energie
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» Potencial OZE /\
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 Opravdu jsou omezené?

Renewable Energy Share of Global Final Energy Consumption, 2009

. Wind/solar/bioma;s{
Fossil fuels 81% geothermal power generation 0.7%

Biofuels 0.6%

Biomass/solar/geothermal
hot water/heating 1.5%

Renewables 16% Hydropower 3.4%

Traditional biomass 10%

Nuclear 2.8%
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» Potencial OZE

 Opravdu jsou omezené?

Renewable Energy Share of
Global Electricity Production, 2010

) |

Fossil fuel 67.6%

Hydro- 16.1%
power

Other 3.3%
Renewables
(non-hydro)

Nuclear 13 %
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| The Oil Age

World Qil Production 1859 - 2050
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» Historie a perspektivy OZE

Budoucnost Ize obtizné odhadovat

Ropa vSak bude pravdépodobné brzy nedostatkova
IEA odhaduje pokles produkce 6,7 % roéneé
Dusledek — rust cen

No ending '
Oil peak time crisis Confidence
It takes more labour ~ Nobody knows grows
GDP to pay for oil but what factor mix Plausible
'y few have raallzed and technology whners have
Industrial technology:

High tech, high energy

Sustainable technology:

Preindustrial technology: High tech, low energy

Low tech, low energy
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 Konvencni zdroje a jejich potencial

Zdroj Energie | Zivotnost
[G]] zasob
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» Populace, spotreba, zdroje

40 let
50 let

Ropa

Zemni plyn

ve" reaktory v Temeliné)
Uran 238 a thorium 232 (mnoZivé reaktory) 1016 30 000 let
Lithium(D+T fazni reaktory)
- v zemi 1016 30 000 let
- v oceanech 1019| 30 mil. let
Vodik(D+D fuzni reaktory) ~1021| ~1010 |et
Celosvétova rocni spotreba 3*1011
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» Populace, spotireba, zdroje

* Rust populace

World Population (est.) 10,000 BC - 2,000 AD 10004
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» Populace, spotreba, zdroje
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» Historie a perspektivy OZE

Tri velké energetické sazky:

Rychlé mnozivé reaktory s uzavienym cyklem paliva
Jaderna fuze

Obnovitelné zdroje energie + energeticka efektivnost

No ending .
Oil peak time crisis Confidence
It takes more labour ~ Nobody knows grows
GDP to pay for oil but what factor mix Plausible
& few have realized and tachnology winnefs have
Industrial technology:

High tech, high energy

Sustainable technology:
Preindustrial technology: High tech, low energy

Low tech, low energy
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» Naklady a dotace

©
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» Naklady a dotace /EI\
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» Synergie a konflikty

Konflikty
« Biomasa obecné

Potraviny
Krmiva
Suroviny
Palivo

 Priklad: Slama

Podestylka (nasledné vyroba bioplynu)
Tepelna izolace (,zachyceni a ulozeni® CO,)
Palivo

Mulc

Substrat
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» Synergie a konflikty /EI\

Synergie
« Priklad: obili
« Hlavni produkt — potravina

» VedlegjSi produkt (slama) — podestylka, nasledné surovina pro
vyrobu bioplynu a nasledné hnojivo

* Priklad: vétrna elektrarna + fotovoltaicky systém
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» Medialni pohadky aN

v y s , . . Figure 11. Ethanol and Biodiesel Production,
Humbuk: zvysovani podilu biopaliv  2000-200
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» Parita /\

[i]

. ka|ku|aéky Investiéni naklady FVE
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» Parita
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» Elektfina pro domacnosti — na hranici parity

« cena elektriny roste
« cena fotovoltaiky klesa

Cena elektfiny pro domacnosti

LL000 \\ —D01d CEZ

12000 —— Jjenelektfina
g \\ —D02d CEZ
"Eo“ 10000 \\ — jen elektiina
»
< 8000 FV 2011
> \i ——FV 2012
% 6000 — —FV 2014
E 4000 FV 2016
aQ
8]

2000

0
00 02 04 06 08 10 12 14 16 18 20
Spotreba domacnosti [MWhirok]




» Parita /m\

* Silova elektrina — za nékolik let

Vykupni cena elektfiny z fotovoltaiky - nad 100 kWp
— kurz CZK/EUR — Ké&/kWh €/kWh
- Némecko €/kWh ==Base Load (CZREA) ==Peak Load (CZREA)
==CAL-09 ==CAL-10 ==CAL-11
30 0,90 €
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g, ?
N D O
oY 20 0,60€
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» Naklady a prinosy

388
280
Tariff payments for the PV capacity 205
additions of the respective year
resultin negative returns
66
A
| |
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-40 -44
-82- -75-65 - -72
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1

Tariff payments for add. PV
capacity additions of the respective
" IEAhigher price scenario year result in positive returns

|IEA reference price scenario




» Naklady a prinosy

4%

EEG tariff Revenues from  Additional value Value of PV Tax revenue from  Quantified Non-quantified

payments power sales at  of PV electricity electricity investments and  benefit of PV benefit

EPEX (current  incl. net system production after  avoided CO»

EEG marketing) effects the end of damage costs Reduced

during period of feed-in tariffs g‘"‘p‘}“

tariff support! ependency

Contribution to
structural
change

. IEAhigher price scenario




» Naklady a prinosy /lil\

2010 2015 2020 2020 2015 2010
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» Naklady a prinosy

The Electricity Mix in 2020:
Renewable Energies Ensuring 47 % of Supply

Renewable Geothermal
Energies i — 1 %o
Nuclear Energy 278 TWh -— Hydropower
9 TWh (1 %) ] (47 %) (renewable)
Natural Gas f S %
65 TWh (11 %) *— Photovoltaics
7%
Lignite — Bio-Energy
99 TWh (17 %) 9 %
— Wind power 3
Hard Coal offshore 2
114 TWh (19 %) 6 % 3
Others* «— Wind power 2
29 TWh (5 %) onshore
19 % g
*Waste, Mineral QOil, Storage etc. O— )
Source: Industry Forecast 2020; Status: 1/2009 (@ BECy

[
|



» Perspektivy /EI\

A Krivky ucinnosti T
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» Perspektivy /EI\

100% - fotovoltaika
S 0% ===zaskleny selektivni
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-
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S 20% -
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» Perspektivy /EI\

A Krivky ucinnosti T
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» Perspektivy /EI\

100% - fotovoltaika
S 0% ===zaskleny selektivni
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-
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£
S 20% -
0% l T I I l l
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» Perspektivy /EI\

A Krivky ucinnosti T
s g0% e=m=zaskleny selektivni
- o
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% 60% - e==yvakuovy trubkovy
>
o 40% -
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£
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» Perspektivy /EI\

Ohrev vody na 60 °C = fotovoltaika
samostatneé

(o))
o

m fotovoltaika +

=

E S0 tepelné ¢erpadlo

'% 40 W solarni termicky

@ kolektor

o 30

T

=

£ 20

o

210

1 2 3 4 5 6 7 8 1 [ R )

Mésic

Ohrev vody na 60 °C

—/
7
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» Kombinace OZE /EI\

kWh/day

10

Kooperace s jinymi OZE

- FVE -vice v lété

- VTE —vice v zimé

- Volbou pomeéru FVE:VTE lze optimalizovat pokryti mistni spotreby

- Nizsi potreba akumulace
- Vyssi podil OZE s nizsimi investicnimi naklady

5
4
/JL\ Z 3 A /VJ\,I'\ ﬁ N /\'
/ \ a A
» A ‘ﬁ é 2 \W F=Y
s
Zoeen-L AN S N,
AV W N ~ v
T O T T T T T T
1.6 1.8 1.10 1.12 311 24 31.5 1.6 31.7 299 2811 271 283 275
Daily production of 1 kWp genera tor in the season 2004]5 Daily production of 1 kWp genera tor in the season 20051"6

- PV —WIND = PV+WIND —PV — WIND = PV+WIND




» Kombinace OZE /EI\

Kooperace v ramci komunity (obec)
- Mikrosité
- Vice nezavislych zdroju = vyssi bezpec¢nost dodavek
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» Kombinace OZE

ﬂ'i.")/l,‘,y‘j
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Uhrzeit 13:37 Uhr
Datum 19.09.2007
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» 100 %OZE IFo—VuF-Txiy
Energy Rich Japan
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Britanie at . 4
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efektivnost a
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» 100 % OZE

V doprave

o 780 000 km

67 600 km

Btl (Biomass to liquid
64 000 km

i

1 + 17 600 km *

Repkovy ole @

Bionafta Iﬁmel E e} Y + 17600 km *

Bioetanol Y + 14400 km *

22 400 km - 7S
Prumérna spotifeba benzinu 7.4 11100 km,
— prumérna spotfeba nafty 6.1 If 100 km
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» 100 % OZE
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» Reaktory s pomalymi neutrony

1964: Energie z jadra bude tak levna, ze se nevyplati ji mérit
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» Obnovitelné zdroje m

Konvencni zdroje  Obnovitelné zdroje
tézba a doprava surovin tézba a doprava surovin
vyroba komponent vyroba komponent
vybudovani zdroje vybudovani zdroje

tézba a doprava paliv -

emise z vyroby
likvidace

likvidace
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» Vyrovnani spotreby a produkce

Konvencni (zejména JE)
» centralni zdroj = totalita (jeden rozhoduje)
» dalkovy prenos
» vySSi jednotkovy vykon = vysSsSi ztraty
OZE (zejména SLE a VTE)
» decentralizované = demokracie (musi spolupracovat)
» spotrfeba v misté
» vetSi hustota zdroju = nizSi ztraty
» Némecko — velké naroky na prenosy — neni idealni
Historicky (OZE i konvencni)
» energeticky naroc¢na vyroba v dosahu zdroju
» OZE jsou vSak obvykle dostupné jinde nez konvencni zdroje

|
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» Vyrovnani spotreby a produkce

Konvencni (zejména JE)
» ekonomicky efektivni jen pfi plném vyuZziti vykonu (Francie)
» vyzaduje stabilni odber
» systém vysokych a nizkych tarift
» vyrovnani odbéru jinymi zdroji
» precCerpavaci elektrarny
» SpiCkoveé elektrarny (vodni, uhelné, plynove)
OZE (zejména SLE a VTE)
» vyuziti vykonu zavislé na pocasi
» vyzaduji nepravidelny odber
» stavajici tarify nevyhovuji = potfeba Smart Grids?
» vyrovnani odbéru jinymi zdroji
» preCerpavaci elektrarny (?)
» bioplynové elektrarny (jiz dnes konkurenceschopné!)
» vodni elektrarny )
—// Q
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Obnovitelné zdroje energie

» Ing. Bronislav Bechnik, Ph.D.

odborny garant oboru
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